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The Botanical Institute at Tubingen

DOUGLAS H. CAMPBELL.

(with portrait.)

Before describing the laboratory itself it will be well, per-
haps, to say a word or two about the
place where it is situated. Tubingen
is a quiet little south-German town
of some twelve thousand inhabit-
ants, but so compactly built that it

does not cover more ground than an
American village of a quarter it

size. Qi
sometimes seven or eight stories high;
the

high-gabled houses,

upper
somewhat beyond the

ones usually projecting

lovver, and

»

standing close together with no yards,
give the place an air totally different
from anything to which American
eyes are accustomed. On the out-
skirts of the town, it is true, more
modern ideas prevail, and the places
look more like those to which we an
iccustomed. "

Tubingen lies in Wiirtemb rg.

ibout twentv mih south of Stuttgart.
on the Neckar. The scenery in all

lirections is charming, and makes it

m uncommonly pleasant place for a

ummer s stay.'

The university 3 very old, but the
old buildings are no longer used, be-
ing superseded by handsome modern
tructures in the extreme northern

part of the town. The botanical in-

titute with the adjoining garden lies in the immediate vicin-

ity. The institute itself is an oblong, substantially built ston<

Ulan < ! I Ii

'Hi Lint
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building ccupying a street corner. Two of the sides lie di-
rectly on the street: the others are included in the botanical
garden. The garden is not very large but is very tastefully
as well as judiciously laid out. so that the most "is made of
the space. At present it is looking its b< as the leaves of
the trees are just fully unfolded and the early summer flowers
are in full bloom. In addition, all the portable plants have
been removed trom the freen-hous into the open air. A
small stream, a branch of the Xeckar. runs through the gar-
den and adds much to its beauty. Besides th land plants
there is a very fair collection of the commoner aquatic-, which
are planted in a circular pond divided by stone partitions
into sections for the different plants. Such a pond is. of
course, extremely c -nvenient, as many is of alga' and
other u lu water plants can be cOnstantlv kept on hand.
Ine gr. n-houses are well slocked and include a large and
handsome palm-house, which, however, is new. md does not
yet contain any specimens of great size. Besides this, there
are three other good-sized houses, as well as one or two
smaller ones, and a large number, of frames of small-size
under which are grown such plants as n mire protection yet
do not need artificial heat.

Owing to th kindness of Prof. Pfeffer, 1
I am enabled to

give the readers of tl Gazette a plan of the laboratoryfrom which a good ,dea of its arrangement can be had. '

fVnm »

P°rtl0n °f the building is but one story; the

vvl 1 !

US an
r!

lPPer st
.

ory> also occupied by the professor' as a

ol . I"?* e

°ne^nngthe building from the rear we find

A ornn
°n
l
e m

,

th
?
largC and ^ell-arranged lecture-room

arilPy g the
.

Wh<
5f

end of the buildin#. In this roomare as some work-tables where a portion of the beginners
accommodated. Some of the windows are fitted with

le" uTof I

'" t

V
aCC°mm

?
dation of apparatus, etc., and at

n so 1? °
lec

1

ture
/; table a water-pipe has been carriedup * supply of fresh water is always at hand ; indeed,

bun u T St

't
n% featun of ^e laboratory is the

one and ZTl'
SUPpl>

' R?*he rooms being Prided with

pTv of i !!
lmeS t

r°I

.'
sm

1

ks
-

In additionf a plentiful sup-

work-r/>!!n;
^ "* dl8t,"ed^ isW kept in tie

//aulT'fS^r "1 Ure the two lar^ work-rooms

bu^er In- I) K Ith6 i

rStl °CCUPied b7 beginners and the-^^-^ who,

Hi S ^r^^^t^f^^ both accepted cal.s To
formcrl; ,el at xribingen -Ed"!]

er t0 Basel
; while Dr - H - Vochtfng,
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like myself, arc engaged in more advanced work. Tables

containing drawers and provided with the necessary appli-

ances for work are placed near the windows and against tli

walls, and in C\ in the middle of the room as well, are cases

and cupboards tilled with all sorts of apparatus from a paper

of pins to an electric clock. The more elaborate apparatus

is mostly kept in room />, the space in the other room being

4 COBNI N THE LABORATORY

mostly occupied by such simple apparatus a on idinarily

requires, especially glass and porcelain artic I <>f everj de-

^cription.

The next room to the J

tudei b and contains m< t of the reference books ordmanlj

needed, although ther is also a book-case in C ™*«***

the windows in this room is a table built against the wall and

free from the floor, s« i to b as free from vibration as pos-

sible.

The room F, nearly opposite, i nncipauy «tm™ i

.u.

the study of bacteria, and imply provided with all the pa, -

aphenalia connected with the inv. ti tion of the httle but

important organisms. Pfefier.is at present doing son wo

with bacteria and showed me a number o cultures 1
e ha

preserved, these including some of the cholera and typnu
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germs. It gives me a curious sen ition to look at one oi

these little test-tubes half filled with a harm! s-lookine jelly,

and to think what a tremendous amount of destruction is

locked up in this same apparently innocent little vessel,

|The print room, O, has its wall painted black, and is ar-

ranged so that all light can be excluded, and here experi-

ments are conducted that must
be carried on in th dark.

{ft

1 y V Opening from £ is a small

green-hou • where plants are

kept that it is wished to have
ready at hand. The two

W y

completely equipped

rooms. L and K\ are occupied
by Pferter as his private labo-

ratory, and, of course, are very
Her*

he spends most of his time, but

does not for t that he has stu-

dents in th laboratory, and
usually mak« two or thre*

rounds a day to see how work
progrc es and give necessary
help and sugg( tions. Mis in-

variable question, "Haben Si
was gefunden?'\ grows a little monotonous sometimes, as
one can hardly be expected to find something new two or
three times a day.

The space M is occupied by the stair-case leading to tin

ooms are devoted to the stor-

IX THE GARDEN.

second lloor, and the smaller i

mg ot apparatus and rea ents that are not in constant use.
Ine passage, «^>, is lined with cases containing specimens of
various kinds and also apparatus.

Everything is kept in the most perfect order under the
able management of Johann. the factotum, who is always
busy setting things to rights.

Pferter is assisted in 'the direction of the laboratory by Dr.
i. Hegelmaier, the assistant prof .or, has no work in

the laboratory and I have seen very little of him.
i believe the laboratory was founded by Von Mohl, who

was professor here for many years, and the botanical facultj
Jlso boasts oi having had Hofmeister here for some time.
W it i such men as these it is no wonder that it holds its pres-
ent hi h rank, and the present incumbent is no unworthy
succe or of his illustrious predecessors.

Kleb

Tub ino-en . Germany.
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The application of the paraffin imbedding method in botany

DR. J. W. MOLL.

In the following lines it is my purpose to introduce into

botanical science the paraffin-imbedding method which zool-

ogists general] v have employed for several years, and with

great success.
'

It will be understood that the method here

meant is that in which whole organisms, or parts of them, are

so imbedded as to be entirely permeated with paraffin. In

fact, if the operation has succeeded well it will be impossible

to distinguish the imbedded object from the surrounding

paraffin except .by its color. The principal advantages^!

this treatment especially appear when it is ( >mbined with

the more excellent methods of microscopical science: for ar-

resting protop ism in its living form, for section-cutting and

the mounting of specimens. Thus it not only enables the

observer to make sections of very minute and tender objects,

but also to obtain, with the greatest ease, even in very diffi-

cult cases, sections through previously determined parts ot

.1 , . , " .1., ',,* tl->^ ronmi-prl
these objects, and. moreover, rigorously in the required

directions. It is also possible by these means to prepare a

eries of consecutive sections, and it is obvious ot how much

use this may be in studying the development of many organs.

Lastly, it is" of some consequence that in sections made after

this method parts which otherwise are not united to each

other may still be kept in their relative positions. Thus it is

possible to make thin transverse sections of buds in which

the disposition of the leaves remains unaltered, and may be

studied with ease. That, notwithstanding these advantages,

the imbedding method has not been made use of to any

extent 1 in botany must be probably ascribed to various

causes. One cause of the failure of experiments in this direc-

tion may have been owing to the fact that the imbedding

method was not combined with other methods ;
and still, a

has air, idy been remarked, this is necessary in order to- in-

ure success. In the second place no vegetable parts pie-

served in alcohol should be used for imbedding, as it will De

often found very difficult to permeate them with paraffin. Un

the contrary, it "is necessary to employ chromic or picric aucl,

i^^^^^^^^^^^—^^^*^™^^"~ ~

T~M*ily one botanist has. ^ fir as I know, employed the ImMdli jgj^J^
nland who described the hi a ittfnl n ilto obtained «i h

,

para 1

\?JStnSBat£ 7,
n ting-microtome. Ein Beitrag *dr Mik ie* Tecbnik. Bot. (

cnirainn t
,

• 22, p. '2
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be applied for" withdrawing the water it con-

o imbedding. I think that this peculiarity is

or mixtures of these with other substances. In such liquid

fresh material should be kept for some time, and then only

alcohol should

tains previous to imbedding
connected with the presence of cellulose, which prevents the

paraffin from permeating many vegetable organs, but is

somewhat macerated by chromic or picric acid and other re-

agents. Thirdly, the imbedding method has, perhaps, been

often tried in the case of full-grown parts, and with these, in

many instances, it will not succeed so well, w^ometimes it is

difficult to permeate them with* paraffin. In many cases,

however, this can be attained, but even then section- made
without previous imbedding are often to be preferred. More-

over, it will but seldom be necessary to have recourse to this

method with adult organs, because with thes it is in general

easy enough to obtain all the sections r< [uired in the usual

manner. Still there are cases in which the imbedding oi

full-grown parts is very useful, and in several instances I

have succeeded in it very well.

My researches, however, speedilv convinced me that the

proper sphere for the application of the imbedding method,

especially by those botanists who try it for the first time, is

to be found in meristematic tissue . the cells of which con-

tain but little cell-sap, a thin cell-wall, and much protoplasm,

and in these respects may be compared to animal tissues.

In these cases I have met with signal success, and it seems

that this is not wholly without importance, as it is precise!}

with growing points of stems and roots that the advantage
of imbedding are invaluable. I do not mean to assert that

in this manner results are to be obtained which are abso-

lutely not to be had by having- recourse to the usual method-
of preparing meristematic tissues for observation. It must

be admitted that perseverance and patience have effected

much in these matters. But it is certain that by this method
the same and better results may be obtained with the greatest

ease, which formerly were achieved only by comparatively
few observers, with much exertion and loss of time. Thu
every student may see many things which he -otherwise

would not have seen: longitudinal ctions accurately

through the median line of growing points, a series of con-

secutive transverse sections of the' same objects, etc. And
he may have such specimens in profusion, whilst every one

who has been engaged in these researches knows that by

following the usual methods one is often compelled to be ^ n-
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tent with a single section successfully accomplished. It is

especially for this reason that I write these lines. 1 am con-

vinced that it will prove useful when more observers are en-

abled to study the internal development of vegetable organs

than was hitherto the case.

It is also very fortunate, that with the imbedding

method the application of those reagents now generally

employed for fixing protoplasm in its living form can be

combined. Thus specimens are obtained in which the proto-

plasts retain, in a great measure, their original appearance.

That this is the case will be admitted, when I mention that

in cells with a large amount of cell-sap the peripheral pro-

toplasm remains entirely united to the cell-wall ; that the

sections of growing points exhibit in the most beautiful man-

ner the proce 3 of cell-division, with its several karyokinetie

figures ; and lastly, that even in the youngest cells vacuoles

may be distinctly seen. Formerly the investi a! r \\ i often

>bfiged to dissolve the protoplasmic conteni oi menst -

mat'ic cells with caustic potash or similar reagents, in order

to make their forms visible. Now this has become wholh

superfluous, and the protoplasm may be observed in the cells

of the tenderest meristematic tissue, whilst tin- contours of

these cells are rendered as distinct as can be desired by em-

ploying the staining agents commonly in use.

'In trying to apply the imbedding method to ve- tabh

objects, I have followed the methods by which zool si ob-

tain their specimen^, and I can not say that I lave discov-

ered anything essentially new. But still, some special pre-

cautions are to be taken.' As everywhere else in microscop-

ical research, it is difficult, if not impossible, to give general

rules that will hold good for the treatment o! all objec S. On

the contrary, it will, in most cases, be found nec< iarv to

treat different objects in a slightly different mann and it

will be the task of the observer to find out in each case which

way he should follow. . .
,

Thus it seems most rational, instead ol giving general,

and therefore partially inexact directions, to descnl •
a singK

instance at full length. If anybody should wish to becom<

acquainted with the imbedding method I advise im to do

precisely what I shall describe here, and he will easily suc-

ceed in obtaining the same results. He may then apply tins

method to other objects, which must, perhaps, he treated

somewhat differently.

-Went. I.'sprem ustl - Vacuo -. Ai
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I will describe the imbedding method as employed in

preparing the growing points of root-, for these are very con-

venient objects and have been tried by me in the most vari-

ous ways. The primary roots of germinating seeds of

Vicia Faba. or the secondary roots of the bulb of Allium

Cepa (grown in water) should be taken for thi purpose, for

in these large and beautiful karvokinetic ftgun s are with

certainty to be found. In the roots of Phaseolus multiflorus.

Zea Mays or^Esculus Hippocastanum, on the contrary, these

figures are small and indistinct.

Fresh tips of roots, i or i centim. long, are conveyed
into a sufficient quantity of a rea nt calculated to arrest

living protop m in its original form. Several substances
may be employed in our case. I obtained very good results

with a watery solution ofchromic acid I i ). with t saturated
solution of picric acid, etc. : but absolute alcohol must not be

applied, as not only the roots are totally hriveled in this

fluid, but moreover, because, a has alread) been observed,
it is often difficult to permeate objects thus "treated with par-

a in. The most beautiful specimens, however, v\ : obtained
from roots which had been immer d I r some time in Flem-
ming's Mixture slightly altered. W will suppose that such
a liquid is used. viz. : a watery solution containing chromic
acid i '„

, osmic acid 0.02 <
, and acetic acid 0.1 . Mixturt

containing more osmic acid are to be preferred, especially if

the karvokinetic figures are to be studied. As, however, a

larger amount of osmic acid or the same amount combined
with less chromic acid is apt to cause some difficulty in the
imbedding, at least for beginners I advise to emp the mix-
ture fe recommended. It the karv kinesis' is to be
studied, it will be advisable to remove on both sides of the
root-tip a slice of tissue in order to facilitate the entrance of

the reagents.
In this mixture the root-tips remain from twenty-four to

xed, the

., & „ ..... purpose
they are put into a vessel, with a double perforated cork

forty-eight hours, and then, the protoplasm being ti

acids are washed out in running water. For this

-topper, holding a funnel for receiving a jet of water, and in

the second orifice a reversed U-tube, with one leg reaching
to the bottom ot the flagon, so that it acts as a svphon3

. By
the>e m ins the roots are k, >t for five or six hours in a con-
tinual str

,

eam ot tresh water, and after this time it may be
continently asserted that the acids have been thoroughly

Suggested by Prof. Pekelharing.
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washed out of them'. Then the roots must be put into alco-

hol, in order to replace the water they contain by this rea-

gent. This manipulation, however, must be conducted with

.great caution, because the root-tips are very liable to be

shrivelled. , u i

1 have no doubt that Schulze's apparatus' may be used

here with success, but I found that it is sufficient to bring the

roots, successively for some hours or half a day, into alco-

hol of 20%, 40%, 60%, 80% ,95*. .**<? finally ^ totX"
lute alcohol. Bv these means shriveling may be totally

avoided ; whilst the manipulations are very simple, when

bottles, containing alcohol of the concentrations requned,

are always kept ready and renewed from time to time.

Now, the alcohol should be replaced by a solvent of par-

affin, for instance chloroform, benzol or turpentine These

fluids may be employed promiscuously, but I prete ^u pen-

tine as being the least volatile ot the three. he^ are

first brought into a mixture of absolute alcohv f^rg^"
tine in equal parts, and after some hours into pute tui Pontine

and this
4
again in order to avoid shriveling Aft* some

hours the roots max be put into a cold saturated ,0lutn n of

paraffin in turpentine. From thence the roots »«"«^
into a mixture of equal parts ?f turpentine and paraffin kept

at a constant temperature of from 30 to 40 C 1n an ordinary

drying oven furnished with a gas regulator After having

remained an hour in this liquid the temperature » ™"»*
from so to 55° C, and the roots are finally placed in pu.e

melted paraffin, which is renewed one or two times.

I o-enernllv prefer a tolerably firm paraffin, which melts
1 geneiam piciei lui

. ,y.
th root-tips have

at a temperature ol about ?o U wneniuc
5.

remained six or eight hours in this condition one may be; ure

that they are wholly pern, ited with ***&«>*£^of
for use/ They now must be placed in a block °M?«*^*
a regular form, which mav easily be held £%™J^;
and they should be so placed in it as to f^^^^JSe
to make sections in the direction required. For ^purpose

I employ a well-known arrangement comas mg oOjht

for receiving the paraffin. 1 generally employ u t-j
shaped pieces of two sizes, accorcling to tin form c

t

objects to be imbedded. One pair has 1 •> ol l tnd 4,

'.K„„ ,m picric aci.i ,„uMU.v , i„ a.,-..l,„i .
I*. >»P*T<*«.

Vrehh irmikr. Anat. Bd.
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another of 2.2 and 5 centimeters. Both have a height
one centimeter. The metal pieces and plate are slightly

wetted with turpentine, to prevent the paraffin from a

henng to their surface, and then melted paraffin is pourec
into the rectangular space till it is nearlv tilled. Ti
root-tips have all thi while remained in the drying-stove,
but now they are taken out and put into the paraffin fillii

the mould. It this wa somewh t over-1 ited when the

operation began, and m dies heated in the flame a

employed, there will be ample time : r .ranging the root-

tips in the directions required before the paraffin cools. The
objects will not stick to the bottom of the mould, because the

paraffin here hardens almost instantaneou y on coming into

contact with the cold surface of the metal. \s s< •n as the

molten mass has cool d so far as to be covered with a thin

him on its upper surface, cold water mid at once 1

poured over it. lor which purpose the whole apparatus
placed from the beginning in a flat basin.

1 his sudden hardening of the paraffin serves to prevent
tne formation of cavities in it. which otherwise will some-
times occur and make it impossibl to obtain good sectionWe now proceed to the s< tion-cutiing. which should be

ertormed ,n this case with a microton -. Thus only can
the advantages of the imbedding method be fully enjoyed,md especially ,t a series of consecutive sections" is made.

LT\
t

,

n 'nsv7"se '
wi» most b autifully 1 hibit the whole

itudTnafi;
aeveopment going on « Ihe root-tip, and if lo.

1
uchnal it will be very easy and save much labor to select

hroJh ,r
neS

,°
ne

?
r a fevv sections which have passed

ferSV medlan Hne of the "><*. Though greatly p*

sc entfhV fTdngement °f the "^crotomes of the ( tmbridge

U-uc t.rJ o, 1

"Ument comPany, 1 lected an instrument con-

bevond „
SS eXaCt Princi P le^ C tldwell's microtome be.r

allowlnJ il "I
3"8

!

aml the
'-called rocking microtome 1

sn ice
g
T ' tm *° ^ m°ved in the three directions

•f roots^S
\u

CVer
'

is often necessarx in making section

poims a" l°K
er veS?table organs, especially if grow*

toTerZ
be

f
-

exiimined
- I was often compelled slight.

men nttie 1
'°
n

u
the r°ot

'
even :lt the very last m*

t&m^^y
A
WhKa CUUinu" longitudinal sections'.

in several r?,
P
n % ',

microtome ot Schanze, which, though
._^^.espects a defective instrument, has not the draw-

Cikfl«*.~ v. .

~~~ " — -

-

convinced that with &*&*£
me, and Dr. Sehonlan s

experticrotome
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back mentioned above. It should be observed, however,
that this microtome is properly not adapted for making a
series of sections, as the knife can not be placed in a trans-
verse position. But this difficulty may be overcome by re-
versing that part which holds the object and further making
some slight alteration in its arrangement, by which, how-
ever, the instrument loses still more of its stability, already

|

not very great. Notwithstanding these objections, I suc-
I ceeded in making ribands of sections well enough, if needed.
;

keeping them flat with a piece of cross-wire held in the left
hand while cutting with the right. The sections thus gained
must now be glued to the slide before dissolving the paraffin.
If a series of sections has been made, or sections in which

|

parts not united to each other should be kept in their relative
positions, the necessity of this method is obvious. But in
almost all other cases it deserves to be applied, as it facili-

;

tates^ in a great measure the following manipulations ot

staining and mounting, and thereby enables the observer to
prepare, with little loss of time, a great number of speci-
mens. From these he may then choose at leisure the most
successful ones,- or th< e exhibiting the phenomenon sought

I

tor, and reject the rest.

1 he operation of gluing the sections is very simple, and

I

nuiy be performed in several well-known ways. As far
t as

1 know, it is best to employ a solution of india rubber.

;

albumen or collodion. I mostly used the last two substances.

I

>v hen albumen is emploved for this purpose the white of an
i

egg is clipped with a pair of a cissors, the same volume of
' glycerine is mixed up with it, and after adding some drops
I

()f carbolic acid and filtering it is fit for use.

I

If eoll dion should be preferred, it suffices to mix equal
;

quantities of this substance and oil of cloves. Both these
fixtures do almost equally well, and are applied in exactly
the same manner. A very thin layer of the fluid is spread
Xvi th a camel's-hair pencil over that part of the slide (or the

I ^over-glass) to which the sections are to be stuck. Then
he paraffin sections are laid in their places and gently
Passed against the slide with the brush or* with the
ln£er - Alter this the slides remain tor a quarter of

\

< lr
» hour in the oven, at a temperature of about 50
• There the paraffin melts and the sections settle into

£e 'ayer of gluing substance. It is also sufficient to heat
^slides cautiously for one or two minutes over the flame.
n both cases the slides, when still warm, are plunged into
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turpentine, which soon entirely dissolves the paraffin. The
sections now stick firmly to the glass and the slides can pass
through various liquids without the actions being detached.
After having remained for some time in turpentine, this is

washed out with alcohol of 95We now proceed to staining the section-, hut I can not
enter into many details here, which are to be sought for in

works treating of microscopic manipulation.
I only observe that sections made in the manner here de-

scribed require to be stained in order fully to enjoy the ad-
vantages of the imbedding method.

I will add some directions as to the staining of the speci-
mens which we have here chosen as an example, viz., tht

roots of Viciaor Allium. These roots may he stained before
imbedding, but in this case it will be preferable to use roots
which have been treated with picric or chromic acid instead
of b lemming's Mixture.

I put them for twenty-four hours into a solution of Gren-
adier's alum-carmine after they have reached the alcohol of
60%. Alter this they come "again into alcohol and are
further treated as described above. When the paraffin has
been dissolved out of the sections bv means of turpentine, it

may be directly replaced in this case by a mounting medium :

oil ot cloves. Canada bal im or glycerine, the latter after
Having replaced the turpentine by alcohol.

In most cases, however, it will be preferable to proceed
to staining only after the sections have been prepared as
above, especially it specimens have been made in order to
try the imbedding method. In the case of a single root
many slides may be obtained, and thus it will be easy to tn
the effect ot various staining reagents.

It only a general survey of the internal structure of the
Rowing point is intended, 1 recommend the employment of
alum-carmin

.
in which the slides should remain from twelve

to twenty-four hours. With hematoxylin a similar effect is

obtained and it this should be applied at a temperature of
50 C. the process ot staining will onlv take from ten to
t^vemyjmnub ^ With both these dyes the protoplasm.

which wiUremaTf, flt^l^fo^'vilvf^ J°
tt * hours a solution^ J^to^Hn

given in a dissertation wr ', in thp Y, ^ i

'"* WU °'U forming a Preci I'itate. As U
omy, it will not, perhaw come to mn ?vSS£

la
'

lH " a iiub
^ ect « pathological anat-

are dissolved in tWn pa of ibsoim ,Wh " lce : Three part' of hematoxylin
by drop, to 100 parts of , J oer cent ™?£°L '' ',

Ve
-
parts of thi " »Ol«tion are added, drop

two hours in a <££ ill L£^C^lJWeoa! "\u»on of alum. This fluid is kept for

temperature of 40 C.

carbolic acid is added
Siegmbeek ran Henxe-
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and especially the nuclei, are beautifully colored, and the

colors of the cells will be plainly discernible, so that it will

be a very easy matter to make an exact drawing of the whole

growing point.

For mounting these specimens glycerine or Canada bal-

sam may be used indifferently, but" I generally prefer the

latter because the coloring matter is better preserved in it.

If, however, the observer wishes to see the karyokinetic

figures with which the meristematic tissue of the root tip

abounds, it will be necessary to have recourse to the coal-tar

colors. With the roots already repeatedly mentioned, I ob-

tained beautiful results in the following manner:

The slides, with the sections glued to them, are taken

from the alcohol, where we left them last. They are washed

for some moments in pure water and then placed in a watery

solution of gentian-violet (Trommsdorff), which is pro-

cured by adding t part of a saturated alcoholic solution of

the dye to iooo parts of water. Here they remain tor six to

twenty-four hours, or at a temperature of 50 C\ tor a much

shorter time (one hour). After this they are treated tor some

seconds with absolute alcohol, containing \% or less ol hydro-

chloric acid, then washed out well, first in water with a lew

drops of ammonia, (e. g. 10 drops in 300 cub. cent, oi

water), afterwards in neutral alcohol. Finally, the secti \

are mounted in oil of cloves, and afterwards in Canada bal-

sam. Successful preparations of this kind will exhibit most

beautifullv the longitudinal division of the segments into

which the nucleus is dissolved.

Similar, but not quite as beautiful, results are to In; ob-

tained with safranin if employed in the same manner a

gentian-violet, or as Dr. II. Twaardemaher recommends :

To a concentrated watery solution ot anihn-oil is added

an equal quantity of a concentrated alcoholic .lution

of safranin. In this liquid the slides remain tor one

hour, then they are washed for a very :iort time in acid

alcohol, and treated as above, after staining with entian-

violet. I am fullv convinced that anybody who should ti \

to prepare specimens of root-tips after the mi hods here de-

scribed will easilv obtain the -time results, and it he has

once seen them he will certainly apply the imbedding method

in manv other cases, and find it very useful. It any ot my

fellow-botanists should wish to obtain a notion oi the results

to be gained before trying the method themseh s 1 shall

Maandblad voor Natuurwetenschappen. T. 14, 1S87, p. •>•
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be very happy, oti being applied to (Nachtegaalstraat 32), to
send them a specimen. It is no doubt an inconvenience of
this method that the observer must wait for some days before
he can make his sections. This, however, is no serious ob-
jection, as the operations described take up but very little of
his time, so that he may do other work whilst his objects
are getting ready for imbedding. Moreover, if manv objects
are to be treated in this manner, it will be easy, bv a regulai
distribution of labor, to have always material ready for ex-
amination. Other objects fit for trying the imbedding method
on are the growing points of the stems of Vicia Faba, Elodea
( tnadensis, J ^culus Hippocastanum, Acer pseudoplatanus,
kquis tum, etc. I also obtained ven beautiful specimens
by making longitudinal and transverse sections of whole
plants ot Mnium hornum, the first showing the antheridia
and arche onia, the second showing very plainly the dispo-
•ition ot the leaves and their development

UtrechL Holland.

BRIEFER ARTICLES.
Some results of mycological nork in U.S. Dept. of Agric.1lt.1re.-

Among the d. overies of botanical interest as well as practical impor-
tan, rule through the effort, of the commissioner of agriculture the
past son, the following may be mentioned :

1st. That of Greeneria (G. fuliginea Scribner & Viala). the fun-
gu which

«
uses what grape-growers term « bitter rot/' The studies of

this fungus were begun in the vineyard of Hon. Wharton J. Green, of
t ayettev.lle, N. C, whose courtesy enabled very careful observations to be
nade upon Us external appearance and effects, and, in constituting a new
genus upon the sp,

. discovered, it was a pleasure to the authors to name

on w^TT mark ° f th° ir GSt9em and resPect -
L:Uer observa-

™ wed tins fungus to be widely distributed over the countrv east

Ltm^hTPP1 im
; \eStWdl

'd
'

TeXa3
"

Under sPec^ conditions it

Tr ,*mtr
mage e <>r0P

'

attaCklng thG berries during the period

in [tat il ^o I « TUm ip ''"' lidla Sacc- which was first discovered

time in p ri
'

y
T

M
-,
SPTZZinL In 1885 U **> ^served for the first

present lL t ^^^^ in «* country is not known, but its

d^TerriZvTh .

S°Uthwestern Misaouri and northeastern In-

^ I S Tl ^S

°u
bSerVed f°r the first «»• the present sea-

rthi
*

,£

T

1

,^^^ l6d t0 "» - of the term ?wbite rot
-

Kio .ia
e

'
Lne Past season, it hasbio alarm on account of the extent of its ravages.
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31. That of " Pourridie," or root rot of the grape. The root rot of

fruit trees, especially of the pear, has already been noted in this country,

but I am not aware that there has been any published notice of the root

rot of the vine. This disease was observed in Missouri, Texas and Cali-

fornia. It usually appears in low parts of the vineyard or where the soil

is poorly drained, and is especially liable to occur where the land has

been recently in forest. It was on land from whence oak trees had been

removed that the disease was observed in California. Although the fungi

causing the root rot of vines in this country have not been scientifically

determined, they are doubtless the same as have been found in Europe,

and so well studied by M. R. Hartig and by Sf. P. Viala, viz : Dam iphora

necatrix or Agariem rudleus. M ignifieent growths of the latter fungus were

seen by the writer in full development around dead or dying oak tree

near Dallas, Texas. It is possible that this fungus is the cause of the

>erious losses which the fruit-growers about Dallas suffer fi m the " root

rot "of peach and other trees. Efforts are being made to determine

whether or not this is the case.

4th. That of Septospormm Fuckelii Thiimen. This fungus wh found

infesting the leaves of Vitis Califjrnica growing in the canons near

Orange, California. Oa some of the vines the foliage was aim >st entirely

lestroyed by its attacks. It is a fungus similar in its habit md action on

the host to Qerc)8p>m viti Si \, an I its presence need not b> regarded

with alarm It was not seen on the cultivated grape although it appears

to be not infrequent in the vineyards of Europe; The appearance of the

upper surface of the leaves attacked 1 tars a striking resemblance t<

those infested with m Idew (Pkrjn »r<?), bat the black spots visible on

ha under surf to 3 at once distinguish it from that fungus.

5th. That it is very doubtful if Perm >l<*> his yet been in-

troduced into California. The districts supposed to be infested with this

parasite, from the reports received by the Department of Agriculture,

were found, upon investigation, to be entirely free from this disease.

6th. That of Uromyc h on the cultivated beets in southern Cal-

ifornia. So far as can be ascertained from iv labie authorities, this is the

first discovery of this disease in the United Stat It is common in

Europe, where it occasions some damage by diminish 5 the sugar prod-

uct of the infested plants. It is one of the specie whose life history bm
been fully traced, affording us the knowledge which will enable us to

control it, should it become troublesome to the bee
1

su tr interests.

7th. Tint the >sporesof Pit, <p ' Bidwettii may remain in t

in the berries through the winter, and will -milii e in the spring when

placed in suitable condition. From this it appears that the 1
pores

are not essential t the perpetu ition of the fungus. The expulsion of the

zoospores from their perithecia and their subs ;uent germination, as

seen in the laboratory of the Department, have already been record I.
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Mh. That PhyUosticta labrusae and Phoma uvicolanre identical, an im-
portant fact in considering the question of treatment.

9th. That of finding the mature form of Ri miliaria Tulasnei, or
Sphurdla Fragarue. The perithecia with their fully developed a3ci and
ascospores were found on specimens communicated by Mr. Frank Eirl.
in the winter of 1 B8& Later, the fungus was found in all its stages on one
and the sxme leaf. Microscopical preparations have been made which
exhibit all the form> in a single section.

10th. Roes
telia penicdfato in the tissues of apple twigs, and its evident growth from
the latter into preimturely forming leaves, for upon the latter, which
were scarcely more than an inch in length, well developed sperm igonia
were noted December 7th. The shoot bearing these leaves had, at this
date, been kept partly immersed in water in a warm room for one week.
The twigs in question were from a tree which, for a succession of years,
has hid its foliage badly infested with the Rxsstdia. This fact was some-
what surprising owing to its isolated location, far from any Juniperus or
cedar. The matter is easily explained, however, if the mycelium of the
fungus is perennial within the host/

11th. That Uredu fiem is injurious to the foliage of the tig tree in
several localities in Florida.

12th, That of finding Pyemia pruni spinous, attacking the leaves of
peach trees m Texas and southern California, causing more or less injury,
inis fungus has been found also on the wild goose plum and the native
plum ,n Texas, and on apricots.-F. Lamsox Scmbjubr, Chief of the Section

"l>, -8 1887

°gy
'
U

- * DeP*rtment of Agriculture, Washington, D. C

A hand, herbarium—The practical study of botany is often much
hindered by the amount of trouble many of us busy men find in the
handling of our specimens. M my an hours work has been turned by the
present busy laborer to other studies because, having at his disposafonly
a few moments, so much of the time will need, be spent in hunting up
what is wanted. ^

in this western country houses are not, as in New England, of many
»d large r ,ms. So my specimens, identified, unidentified and for ex-
hange have been forced, by dire necessity, to a space close under a roof,

me'tbinTn I" n

t0 "^ ^ ^^^ theref™> * ^cessity to inventf " ^ UP much room
>^ vet will hold several

hundred spec.mens m natural arrangement where they can be exani-oeda a momen« notice. Here is the way in which the writer solved

rieh

f

TtJn "
l
e
? " TDtfl : The material8 »ecessarv are four up

mon >Zl 7 Ug
'

tW° ilnd °ne half inche* b™^ and one-fourth of an

nc , L; X PI
?
CM

.°f th6Same width ™* th'«*ness twenty-eight
inches long; and twelve similar pieces eighteen inches long. These are



1 888.] BOTANICAL GAZETTE. . 17

to be put together so as to form a rectangular rack, on the cross-pi' es

of which are laid very heavy binders' pasteboards, and on these, in an

orderly arrangement, the specimens are to be kept. As the inside meas-

urement is twenty-seven and one-half by eighteen inches, specimens of or-

dinary size may be laid in two ranks. One can keep the left-hand row for

his personal herbarium, and the right-hand for duplicates; and the size

• of the whole article may be modified easily to suit one's need>. To keep

out the dust curtains may easily be fastened on wire -oas to slide readily

at the front; and permanent curtains may be tastefully fastened to sides

and back, so that the general appearance will be quite ornamental, and

the good wife will no more complain of those everlasting roots and

herb-.—F. D. Kelsey, Helena, Montana.

Erigeron Tweedy i, n. sp Whole plant (almost silvery) canescent

with minute rather soft pubescence; caudex branching, bearing man>

rigid, erect slender stems a span high, sparingly branched near the sum-

mit, the branches monocephalous : radical leaves thickish and firm,

broadly obovate-spatulate, abruptly acuminate, rather indistinctly callous-

tipped*, to 1 inch long by to * inch wide, on slender ]
tioles twic

their length: stem leaves few and small spatulatedanceolate: head

rather small ; bracts of the involucre narrow lanceolate, greenish with

somewhat searious margins: achenia compressed, hirsute ;
pappus sim-

ple.—Belonging to the section containing E. asperugin j Gray, and of

striking appearance for the genus. The crowded indices and obovate

canescent radical leaves much resemble those of some species of Enogo-

num, and are unlike those of any Erigeron I know of. Under the micro-

scope the hairs of tin leaves, etc., have a singular appearance, being com-

posed of two (or sometimes three) cells, the lower one being generally

much shorter and of le diameter than the upper. Growing on rocky

dry hills along Trail Creek, southwestern M aitana, at an elevation ot

6,030 feet. It is a peculiar pleasure to give this plant the n ime of its

discoverer, Mr. Frank Tweedy, author of an excellent catalogue of the

a
Flora of Yellowstone Park.' -Wm. M. Canby, Wilmington, Del.

EDITORIAL.

Ik no one thing do American botanists show more negligence than

in the historical study of a research. It seems to na that the first dutj or

a student is to find out what has been done by others in the line ot oo-

aervation selected, and the second to correct an 1 extend those ob- na-

tions. One can hardly go amiss in choosing a field of work
;

but he may
^ L

, • i.1.. wKnf nfhar< have
waste a great deal of valuable time in doing exactly what others have

done before, time which should be spent in adding to preceding fcnon >
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edge. And if he rush into print before having studied the literature of

the subject, he is apt to bring discredit upon the whole number of hi

fellow botanists. Happily (or unhappily ?) American botanists are not
the only ones who are guilty of this indiscretion, but are the more con-
spicuous only because the literature of anatomical botany in English is

so small, compared with the vast volume of it in German and French.
We have frequently to complain of our German friend- for neglecting.
English writings. But they neglect a small portion of botanical litera-

ture. If we neglect German and French and Italian we "neglect the

weightier matters of the law," and, quoting English writings only, " tithe

mint and anise and cummin."

It HAS rrkd to the writer that there has been a good deal of

needless decrying of botanical work when compared with thai of zoolo-
.sts. The latter are ready enough to claim, and botanists are too re ly

to concede, that the science of zoology is far in advance of that of botany.
Certain methods are possible in zoology which have not vet been attained
in botany but an unprejudiced examination of the result lied in the
forefront of both these sciences will reveal an advance that is remarkably
uniform. We do not refer to the work done by the " rank and tile," but
that of well known leaders. Zoologists are fortunate in having as their
stock m trade forms of life in which man cially interei ed. For
instance, the public that li ens with pricked up ears and discusses end-
le ly concerning the evolution of birds, mammals, and man, and thu
brings a

« rtain popularity to zoology, care- >< a straw for the wonderful
structures of heop Is and gymnosperms. One >rt of compensation
bas been that botanists have been considered a e o harmless folk:
while zoologists are " infidel " or « progressive." apostles of darkness or
of light, ac jrding to the stand-point of the speaker. Botanical work ha
been no less effective and advanced in these latter days, but it lacks that
possibility of q>ertacular display which would keep it in the mouth of the
Public. Monkeys and men the public wants to know about, but pterido-
Pliytes and phanerogam, are decidedly prosv. It will be found, upon a
air examination, that botany and zoology an so mutually dependent add
Helpful that one < n not advance without the other

OPEN LETTERS.

add
Vitality of seeds.

louowmg, which I recently <rav
may be of interest: In 'thekL from TwT&V ft

the
i"

,mr"er of
' > « quautitTo muck ",

Wardian c.se P.n. ^T the S,lrf;,ce in a "iar.sh.and covered with

-

germinated, PUea parrnln. common in the 1 ditv. The sample was take:
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with considerable care, but the entrance of. the single seed through
i
sur-

face soil was not impossible. At the same time six unptes^of »*£"»
were taken, three from the surface and three from two feet or more be

low. They were exposed in earthen pots, covered with panes ot.Uass

and kept moist. The samples from the surface became coveredwUhflJ

grasses and weeds of the locality, and those ^om deeper developed

A. A. Cro/.ikr.
nothing.

.
_

Department of Agriculture, Washington, V. o.

Mr. Pringle in Mexico.

All who read the Gazette will be glad to learn of the*«£»*
his Vermont home of Mr. C. G. Pringle. He has had a hard smuggle

this year in North Mexico with drought and other adverse circuni

stances," being able to collect to advantage for only {%«3g"5dX
His held of operations was in the highlands of West Chihuahua, and, m
spite of the "adverse circumstances " under which he labored h has se

cured his usual quota of treasures, every specimen of which bears tne

stamp of the collector. .. . ., |„ 1,ro „,,m.

In regard to the grasses I wish to say tha ,
considering ^eOarge num

berof species collected in Mexico in. recent years,.both by.Mr. Cringle

and Dr Palmer, the number of apparentlv new specif oiform* is sur

prisingly large. Of the forty-five sheets o grasses of the pi£*£*£prising y large, ut tne iorty-uvu bwvm w. e *~»» *- pr ; nffi e
r

s
Son, revived by me, there are thirty-five species £^f°^
Rani* Merbanm and among these twelve are probably new >pecies 01
rianui..Mexican*,, ana <iiuuu «*«= i

r AMgoN gcRIBNER.
varieties.

•

Washington, D. C.

Is the strawberry poisonous

The editorial in the November number of th^^n^ard to

plant poisoning leads me to make the present record of » ™SSS
case wSch has come under my personal observation.A nc nd am iieign

bor,a gentleman now advanced in years is so flfli cted by the fresh r

of the common strawberry that he is unable even to 8°*^/^™™
they are without Buffering serious consequences. As ahoy, towuw
customed to the use of strawberri > without apparent n,i ,JJJ
-bout fourteen years of age he was taken violent! >

»d wddem
£^ '

„ f

companied by an irritating cutaneou rash, from eating m eraU> 01

field strawberries. The attack was so sudden and severe^that hewn
be carried from the field to the house. From Ins ime to^the pri se

^

period of some sixty years, he has been unable to ^^jg^jTcJ
berry without causing more^^^SSh^iSSfS^
one occasion, some ten years after the brat attack, nop \ ies at a t3:

have outgrown the trouble, he indulged in eating
*J***?£™£>

'^
bl<

party, but was taken ill so suddenly that he was oblige
1
to 1

eeve tt
e

tt

^

and 'retire to his room, where he was sick in bed.to* aday or twc a«

ward. The first symptom of an attack is the app^ice o f th
e
burn g

and ifching cutanUs B ^*V^Z?*2^Z^and itching cutaneous rash, wtiicn anuj » *8'""
^ntinned covering

treads rapidly over the body ; in the instance 1 t me, oed, ovenng

the whole body within an hour. Of course, he has long m •

avoid strawberries as he would a dangerous plagit«, hut he is so

u

ibletothe poisonous influence that the mere .^jng • o> g »

e

near a fruit stand where strawberries are exposed foi -de is

I'ause a slight development of the cutaneous rasn.

^-v, "VVXvOCt-

7
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wa?lTree?vT$>%W™^T^ .
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S n« sSberrT shr^h '"?"? ° f the "^'nation, the ho9te88 Prepared

onceal the re- n«fni J*!?
1

,

WdS 8° d,8S'»*>d with other flavors ^ to

amount witho^ ElS? * S?ftwn«\ 0t this he <•rank a moderate

!S jymitom ,S S«
D
i

Whfttlt
-

WdS
-

: but he was soon taken with the

far «[She effector h^T*6* app8ar t0 be ^ntially the same, so

rorSot differ,tp hi
st
/;

a
T
b
E
rry Pai80ninS are concerned, the onlv

'

veloned in the t? -t ^-1% 8U8 "ptibiHt* t0 lhe P«8on ™8 not de-

of aS-while in h 2E "n
*

the Per
u
s0a in <luestion ™8 fourteen vearsgO^S/7^1?ther ll Seems to h^-e been congenital.

de-

Cornell University.
A. N. Prentiss.
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interest to European bryologists, but is of much value to Americans, as

it contains critical notes upon a number of our species. In fact, the

whole work is worthy the patronage of American bryologists. The
plates are good and the work is remarkably cheap.

Has Botauisclie Practicum. !

No book ever came nearer to filling a long-felt want than this

hand-book, which was issued only three years ago, and of which two En-
glish translations have lately been published. The fact that a revision

has been so soon called for has been chiefly due to the demand for the

book and the rapid advance in microscopical technique. This edition,

therefore, has been completely re-elaborated; so completely that a de-

tailed comparison with the first can not be made. A few of the chief

changes may be noted. The number of " tasks" has been reduced from
thirty-four to thirty-two, and the number of specimens studied has also

been reduced somewhat, in order to give room for the more complete
exposition of microscopical technique. Eoom for this purpose has also

been obtained by increasing the size and number of the pages, and it ha

been the author's aim to develop the microtechnical portions rather than
the anatomical. In this respect, therefore, the book is much stronger

than before. But microtechnique, without reference to its application

in scientific research, gets no countenance from the author. Important

changes are also made in the chapters on the iibro-vascular system and
on the bacteria, to which alone over forty pages are given. The bringing
of the references from the end of the chapters to foot-notes is a great con-

venience. Not only is the information which one most wants in the book
but t is rendered thoroughly accessible by the elaborate indexes. These
already good in the first edition, have been considerably enlarged, and
two new ones added. There are now, beside a very full table of con-

teats and a list of illustrations, six indexes, covering 87 pages. The
'irst gives a list of the plants tised, indicating the parts needed and the

desired condition, whether fresh or alcoholic; second, a list of the plants

used arranged according to the times at which they may be obtained, a

most useful scheme for the collector ; third, a list of instruments and

utensils; fourth, a descriptive list of reagents, stains, imbedding media
etc, with recipes and directions for preparing them ; fifth, a list of

essary re genta and stains: sixth, a general index to the whole work. It

is, unquestionably, the be3t indexed book we have ever seen. We com-

mend Dr. Strasburger'a example to his countrymen a. one worthy of

imitation. A number of new cuts also appear in the text of the same

excellence as those of the original edition. We feel that the book can

D*s botanische Practicum ; Anleitung zum - radium der uiikroskoj len Botanlk.

!lir Anf-inger and Geubtcre. Zugleich ein H.iudbuch der mikroskopischen Teehnik.

Mitll»3Holzs tiitl 1. Van Dr. Eduard Strasburger. Z*< imgearbeitet- lufl

yal8°,pp. kxy'u ">. Jena : Gustav FJ r, 1887. Pri< L6marka.
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not b9 too highly commended. Certainly, it is indispensable to all bot-
• 'lists who use ths microscope, and we fancy even zoologists will rind it

useful.

The Kern Allies.

Supplementary to "Synopsis Filicum," and by the junior author of

its second edition, appears this manual, and for the first time the lower
pteridophytesof the world are described together in one volume. The
general arrangement follows much the pattern of the familiar "Synopsis
Filicum/' but the type is much clearer and the quality of paper used
much heavier, so that in mechanical execution the work is an improve-
ment on its predecessor. At the head of each genus is a "clavis" (why
not " key," since the descriptions are in English but m its ultimate
divisions refer to groups cont lining sometimes twenty species it is not as

serviceable as it might have been made. The speci". are classified in
four orders and eleven genera, as follows : Equise 20 species, all

omr

Ihyllog im 1, Ly dium 94, Tm ipieris 1, RUoti 2: SBLAGINBLLA-
ce.k, 383 Bpecies, divided between SdagineUa 334, and Tsoefes 49; and
RHizocABPEiE. 64 species, distributed among Scdvin 13, A Ma \farsili

40, and Piltdaria 6; or in all 565 species, against pi bably 3,000 fern*
iince it i> .stated in the preface to this work that over 700 have been de
scribed since the last i ae of " Synopsis Filicum" in 1874, and this con-
tained 2,285.

J oking at s ne of the genera in more detail, we find the twenty
nve species of Equisetum of Milde's exhaustive monograph reduced to
twenty here. E littorale is doubtfully credited to our flora, notwith-
standing the -fact that, in addition to the < nadian locality mentioned by
U.lde, we have Pringle's itation in Vermont near Lake Cha .plain, and
W ibbe discovery of the same near Oswego, X. Y. E. telmateia appear,
under the name ot E. maximum 1 m., which i an error according to
.viil.le. who xamined Lanark's original specimen.

Lycopolmm ibimefolium appear* as a variety under L. alpinum
wmcb would seem unnece try unless both were made varieties of L.
compianatum, from which they have undoubtedly sprung. The substi-
tution of L. obscurum for L. dendroideum is of doubtful propriel

Maginella tortipila is in uded under S. rupestri where it doubt-
ess be ongs, and S. Ludoviciana, from Alabama an- Louisiana, scarcelyus inotfromb pns,is recognized as a go 1 species, . that the total
number ol our species remains i before.

The most glaring omission with reference to American species is,

nonnl
tW

i : \
mamVs Specie ^ of Isoetes Published in his valuable

monograph m 1,
. This work was evidently unknown to the author

ejailsjojnen^onjt with Engelmann's earlier papers in the sum-
*1 inl-book of the Fpm milIT Z 7~7.

< .eorge Bell I £S*
B>" J

' °' Baker
- * *• 8, W. L. 8 . pp. 159. London

:
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raary of the literature of the genus. I. Suksdorfii appears as a new specie

from Washington Territory, said to be easily recognized by its trilobed

rootstock.

The U. S. species of Marsilia are reduced to four, M. tenuifolia

strangely kept distinct, while M. uncinate and M. mucronata are made
varieties of M vestita Extended study of large suites of the American
forms has led us to different results 5 The error of Al Braun (in Bert.

Monatsbericht) in copying Engelmann's M macropodaas macropusis here
repeated, the original description evidently not being consulted.

Salvinia natans is not credited to America, vet its existence in Mia
t

Kiri is an established fact. Notwithstanding these omissions, the work
is a valuable addition to the literature of the pteridophytes.

Lucieh M. UNDERWOOD.

NOTES AND NEWS.
W

pointed curator of the Oxford Botanic Garden.

Count H. von Solms-Laubach, prof< :>r of botany at G ttingen, has
accepted the position of director of the botanical garden at Berlin.

Prof. L. H. Bailey, Jr., of the Michigan Agricultural College, i

delivering a course of lectur* at Cornell University on horticulture.

Two new oeneea of Ascomycetes are published in Journal de Bo-
taniqi (Nov. 15) by M. Ph. Van Tieghem, under the names Oleina and
Ivdocapsa.

Erratum.—After the review of Rees and Fiseh's monograph on
Elaphomyces, vol. xii, p. 2oo

7
append the initials W. T. The review was

< ntributed at the editors' request.

,

Dr. H. H. Ru ha- distributed his paper on the cultivation of Cin-
chona in Bolivia as a reprint from the Pha utu I R It was re 1

at the last meeting of the A. A. A. S.

Ax article on the mycodomata of papilionaceous roots by
\ 1 indsiromin the last number of Byta Notii is a< ona
with a plate illastrating the bacterioid bodies found in the tubercle

An r.\TKRK 'ing account of the morphology and biology of the Ure-
dine by P. Ihetel is being published in th( succ ive numbei of the
B°to>n s i ttt,in which many American sp 3 tre considered.

The West Am m Scient Centers upon its fourth volume with n-

aueda urance of succe Its edi >r, Mr. C. B. Orcutt, is doing a od
work in keeping alive an inter- t in natural history >ubjec m the Pacifi
sioj

.

J
i 3R L. von Cienkowski, of the Russian University of Charkow.

ell known bv hi studies on low forms of animal and plant life, and
Particularly by his memoir oa th< Morphologie der Bacterien died

*>er 7, at Leipzig.

I Bulletin Torrey Bot. Club, M, .1 .

Dr. A.

a mied
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The Copley Medal for 1887 has been awarded to the distiogui ied
botanist, Sir Joseph Dalton Hooker. In his address of presentation, Presi-
dent Stokes (of the Royal Society) gave a brief account of his place in
botany, the most appreciative words being quoted from Prof. Asa Gray.

The third number of Pittonia (November, 1887) contains "West
American phases of the genus Potentilla, 'the third paper on "West Am.
Aspen folia?," "Some American Polemoniaceae," "New or noteworthy
species,

' "Echinocystis, g Megarrhiza," and a " biographical notice of Dr.
Albert Kellogg." Those interested in the botanv of the Paeiiic slope can
secure this series of papers by addre ing Prof. Edward L. Greene, Berke-
ley, California.

Exgi.er and Prantl's 7)/> nat&rlichen Pjkinzenfamilien has reached
its thirteenth number, and, with its array of authors, superb illustrations
and ow price, remains one of the most notable botanical publications of
toe day. lhe last lour parts contain the following families: Amarvlli-
dacea', Velloziac*

. raecacese, l)i, oreaceaa, and Iridacea?, by F. Pax
* lagellariace;e, Mayacaceaj, Xyridacea^, Rapateace Typhacea .'and Spar-
ganiacefe, by A. Engler: Restionacea-, Centrolepidacea^and Eriocaulaa ;by C. Hieronymus: Bromeliacefe, by L. Wittmack; Tandanacese, by H.
Graf zuSolnL-; Grammt

, by E. Hi kel.

Epidermal chlorophyll is the subje. of a paper in the Journal <>t

B4«»!,(Itee .) by 55 Le M. Moore. Str.hr (Sitzb. der K. Akad. Wien. 1879,
p. 87

)
had shown that out of 102 dicotyls 94 had chlorophyll in epidermal

cells at some period of life. Mr. Moore found that out of 120 angiosperms
1 L had epidermal chlorophyll at least on the lower leaf surface': of these,

IriihSS -)'
1

u}
01 ° w

,
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Zltff) •
'
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!
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Dr. Asa Gray died at his home in the Botanic Gar-

den, Cambridge, Mass., January 30, iSSS. He was born

November 18 , 18 10. The funeral services took place at

Appleton Chapel, February 2. A biographical sketch,

with portrait, was published in the Botanical Gazett)

for January, 1886. In the March number a suitable no-

tice will appear, prepared by one intimately associated

with him.
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Undescribed plants from Guatemala. If.

JOHN DONNELL SMITH.

Chrj sochlamj s Guatemaltecana.
( jj Tovomitofsis

)

.—Arboreous

.

branchlets terete: leaves oblanceolate, 4-9 inches long, a

third as broad, shortly acuminate, narrowed acuminately to

a short petiole, chief lateral veins 10-12. younger leave-
aureo-punctate and delicately reticulate with tree veinlets:
panicle short-peduncled, 3-4 inches long, tri-quadri-trichoto-
mous, ultimate clusters cymose, axes complanate, bracteole<
triangular and concave : flowers in specimens seen pseudo-
hermaphrodite

; alabasha round -oval, half the length of

pedicels
; bracts 2, ovate, H lines long : sepals 4, oval, nearly

equal, 3 lines long: petals 4, obovoid, a little exceeding
sepals, like them striate and punctate : stamens effete, in

definite, concrete at base, equaling ovary, external one
shorter, filaments flat and linear-tapering: sti mas 5, cune-
ately oblong, confluent at base, exceeding diameter of $•>

locular ovary.—Forests of Pansamala, Depart. Alta Vera-
paz, alt. 3.800 feet, June, 1886. (Ex Plantis Guatemalensi-
bus Tuerckheimianis, quas edidit John Donnell Smith, 989.'

HaiTalyce ru,)ieola.-A shrub : petioles 6-9 lines long, like
the racemes ferruginous-pubescent: leaves 4-5 inches long:
leaflets 11-15, oblong, retuse, rounded at base, 1 inch or le
ong. half as broad, terminal one the longest, diminishing to

lowest pair one-half shorter and oval, at first puberuW
above and aureo-atomiferous beneath, both surfaces soon
glabrate and minutely reticulated, impunctate, margins revo-
lute. petiolulate: racemes axillary or from leafless nodes in

terminal panicles, nearly equaling leaves, 12-18 flowered,
peduncle equaling petiole, pedicel 4 lines long: calyx to-

mentose. atomiferous, oblong-falcate, half an inch long:
petals purple, auncled on one side : vexillar exceeding the
Others, 9 hnes long, 7 lines broad, round-obovate, auricle
minute; alar 2.1 lines broad: carina! a little shorter, parth
cohering: staminal sheath cleft to base: greater anther
linear-oblong,

J

line long ; others ovate, one-third as long-
vary hnear, 1 locular. 6-7 ovulate.—Approaching //. arbor-

escens_Gray, the originals of which (Ervendberg 18, Coulter
550) in Harvard Univ. herb, differ by their coriaceous ob-
scurely vemed leaves atro-punctate beneath the close pubes-
cence of under surface, short racemes of smaller flowers,
launculate vexillum, smaller less heteromorphous anthers.
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ii lines long and 2

and habit.—Mountain cliffs near Santa Rosa, Depart. Baia
Verapaz, alt. 5,000 feet, April, 1887. (Ex PI. Guat. ci't.

1210.)

Bauhinia Rubeleruziana.
( § Casfaria DC.)—Arborescent.

10-15 feet high, ruious-tomentose : stipules and bracteolrs
linear-lanceolate, 2 lines long: petioles 9-15 lines long, in-
serted betw een a pair of minute subulate smooth spines

;

leaves membranaceous, glabrate above except midrib and
margin, pubescent beneath with tomentose veins, ovate-ob-
long, cordate, 4-6 inches long, two-thirds as broad. 9-nerved :

lobes triangular, acute, an inch or less long, sinus nearlv
rectangular

: racemes extra-axillary, 15-20-flowered ; rhachi-
at length an inch Ion-, peduncle and pedicels a third shorter

:

flowers andro-moncecious. chiefly with abortive pistils, pendu-
lous in the bud : calyx spathaceous, in the bud 9 lines long and
2 lines broad, tomentose, 5-denticulate by excurrent nerves:
petals linear-lanceolate, spathulate, sessile, ciliate beneath,
red, diminishing from the interior one
lines broad to the exterior one a half smaller : stamens all
shortly connate, each with a hirsute process on the inside
near its adnation

; the fertile 1, equaling petals, glabrous:
the sterile about hall as long, unequal, ciliate : pistil tomen-
tose, exceeding petals ; stipe nearlv as long and style half as
long as the linear 12-ovulate ovarv.—Banks of Rio, Rubel-
eniz. Depart. Alta Verapaz, alt. 2.soo feet, April, 18x6.
(Ex PI. Guat. cit. 896.)

Bauhinia Pansamalana.
f§ Casparia DC.)—Smooth through;

out
:

stipules and intrastipular spines minute, deciduous

;

petioles about 18 lines long, incrassate at each end ; leaves
coriaceous, entire, round-ovate to broadly elliptical, abruptly
acuminate, 7-nerved, 5-7 inches long: racemes axillary and
errmnal, simple or dichotomous, exceeding petiole, 10-20-
owered

; pedn Is 8 lines long, recurved : flowers hermaphro-
Jte: calyx in the bud linear, obtuse, entire, 9 lines long: in

anthesis spathaceous, splitting into sepals at base only, re-
exed

: petals narrowly linear, tapering into a long claw. 10
mes long, the vexillar smaller: stamens united for a line or
° ln a sheath cleft to base ; the fertile .}. equaling petals.

anthers 2 lines long ; staminodes intermediate with the fertile.

*aJf-connate, barbate within : pistil sigmoid, nearly equaling
.mens

; ovary pubescent in two lines, long-stipita'te, beaked
With a short stout stvle ; stigma oblique, oval, a line long

;

egume coriaceous, "flat, linear, 8-9 inches long, 9 lint
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broad: seeds 9-12, oval, fiat..—A tree 12-15 feet high with
roseate flowers. River banks. Pansamala and Sacolol, alt.

37-3800 feet, June, 188^. (Ex. PI. Guai . cit. 681

.

)

Quetz R
Trans. Linn. Soc. xxx, 556.)—Glabrous, glaucescent : stip-
ules persistent, reniform, amplexicaul, erect, cartilaginous,
rubescent-pallid, flabellate-veined, 9-18 lines broad, three-
fourths as long ; petioles 1 2-18 lines long; pinna- 1-3-jugate,
4-6 inches long

5 leaflets 6-8-jugate. obliquely oblong or oval,
base dimidiate-cordate, dark-green above, pale beneath, 12-
iN lines long, a half to two-thirds as broad, lower pairs re-
duced : odd leaflet sessile, linear-lanceolate, 5-7 lines long,
pallid, deciduous: peduncles 3-^ from upper axils, or shorter
and subverticillate in a terminal thvrsoid sessile raceme half
a toot or more long

; pedicels of flowered umbels 2-3 line
ong

:
calyx equaling pedicel, lobes rounded : corolla 6-7 line

long splitting at length nearly to base into lanceolate striate
petals: stamens 60-70, connate for half the length of petals.
2-2k inches long, half an inch shorter than style, white: an-
thers glabrous

: legume flat, narrowly oblanceolate, about 4'

inches long by 8 lines broad; valves coriaceous, glabrous,
margins much thickened.—The large leaflets with a small
odd one resemble those of several MacrofhyUas; but the in-
florescence is that of-C. Calotkyrsus Miq.\ C. ^randiUora
Benth. (both collected by Mr". V. Turckheim). and the
Mexican C. Icptofetala Fourn. The remarkable stipules
seetn to be approached by those of onlv one other species.
the Brazilian 6. hptofoda Benth.—Santa Rosa, Dept. Baj;
verapaz, alt. 5,000 feet, July. 1887. (Ex. PI. Guat. cit.

*324'

)

Triolena paleolata-Stem ligneous, ascending, nearly sim-
ple, terete, about a foot high : beset with paleacious" hairs.
as are tin- petioles, nerves and margin of leaves, articula-
tions ot pedicels, and conspicuously the calyxes: leaves
membranaceous, glabrous, pale beneath, ovate^anceolate or
anceolate. 3-5-nerved from the small cordate base, tripli-
nerved above, erose-denticulate the larger one of each pair
4-6 inches long, a third to a half as broad, petiole 1-2 inches
ong

;
the other about a half smaller, shortlv petioled : raceme^m the uppermost 1-4 axils, 8-ii-flowered, rhachis in fruit

It^Li? i

ng and about equaling peduncle; pedicel-

imlufl
y

'

hn * ]onB : calyx-lobes triangular-subulate, equal
mgtobe: petals 5 fines Ion . 3 lines broad, pink: appendages
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of greater stamens 2-3, clavellate-tipped, one-third longer
tnan the uniporose anthers: capsule shortly obpvramidal.
acutely triquetrous, 3 lines broad: seeds obconical. rauricu-
iate, pale with a red aril.—Damp rocks in the Pansamala lor.
ests, alt., 3,800 feet, Aug., 1886. (Ex. PI. Guat. cit. 726.)

• •

>Iyriocarpa heterostaehya. (M. hcterosp
xu

-
T 33- )—Monoecious and dioecious.—More recent speci-

mens exhibit male and female spikes borne on distinct plants,
as well as in distinct axils of the same plant.—Forests Of Pan-

000 feet, J (Ex. PI. Guat. cit. 366.

)

, ..... ^^^ icci, Jan., 1007. (I2,x. fl. ljuat. Cit. 300.)
1 he opportunity is seized to correct also the hybrid name first
given.

Uncinula polyclueta B. & 0,

S. M. TRACY AND B. T. GALLOWAY.
I

Although this species has been known for more than ten
years, it is believed that an attempt to reconcile the differ-
ences in published descriptions, with the addition of such
acts as have been noted in a recent examination of fresh spec-
imens collected on Sand creek, live miles east of Starkville,
Miss., will be of interest to mycologists.

la pleochcet

7 -a uuic^ tuuger tnan tne aiameter or tne pnyahne. On leaves of Celtis occidentals. Carolina.

£
z 9- In Saccardo's Sylloge Fungorum^ vol. i, p. 9,»e following (translation) : "Pleochata. Saccardo and

azzmi, Michel, i'i. p . 373

res about
thecium.

No.

7 r tt/Kt . Perithecia imbedded in the
ycelium, globose-lenticular, without aperture, texture sub-
aceous, parenchymatous, appendages very numerous.

ad,?ting, clavate, straight, simple, forming a hyaline band.

l
C1

i

c *a
yate > two-spored, spores rarely oval, without septa.

h r y
lnei Appendages very close together, straight, sub-

}^une at the base, asci smooth, etc. Separated from Erv-
^Phe and Uncinula. P. CurtisiL Sacc. and Spez. Fung.

£ £* * ug- ii, p. 44. Erxsiphc and Uncinula polychceta
Berkeley and Curtis, Grew." 1876, p. 159. Uncinula Lynckn
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vSpez. Fung. Arg. pUg. ii, p> ^ no# ^ Mycelium hypo-
phyllous in orbicular whitish spots, perithecia\scattered,

w

ap-
pendages (about 28) half the diameter of the perithecia, hya-
line; asci nodulose at the "base, 80-9 a. tWO-
spored, spores nearly oval 25 X 17 ju, hyaline. Occurring on
leaves of Celtis Talce and C. occidentafis from Buenos Avres.
April, 1 So. (Spez.) Alabama and Carolina. (Curtis.)

M, C. Cooke, in " Notes on Perisporiacea* of Saccardo's
Sylloge Fungorum," published in Grevittea, xi, 1882, p. 35,

-.
*r

T C Z del.

iff. I.

a. Two

.«. pen, *xrrcsa iWSSXaSil iJffiKSSSSr
from ,m,"°'

takes issue with Saceardo on the formation of the new genus
P a

true Uncinula, with numerous appendages curled at the tips.
just as in U adunca, except that they are thickened upward
a

- as to be clavate
;
" and therefore it ought not to be adopted

as th< type of a genus with straight appendages/
1

pec

journal of
Uncinula poly,

P 9

of thi

In Sac-
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cardo'3 Sylloge, vol. i, the number of appendages is said to

be " about 28;" and the number of asci is not stated. In a

recent examination of South American specimens from Prof.

Spegazzifti, I found a perithecium (the only mature one ex-
amined) containing 50 two-spored asci, and surrounded by
over 200 appendages, 1 14-120 X 6-7 /1, hyaline, continuous,
with attenuated, involute tips. Perithecia 225-230// in diam-
eter.

" The foregoing notes are also applicable to specimens of
I ncinula folychceta B. & C. in Ravenel's Fungi Carolinian i.

The species is remarkable for its numerous asci and append-
ages, but it seems Unnecessary, on this account, to make it

the type of a new genus. Possibly, the statement that the

number of appendages is
k about 28' is a typographical error

for '"about 228/ winch would be nearer the actual number."
In his Additinncnta, published in 1886, Saccardo, how-

ever, still adheres to his original name of Pleochceta Curtisii

$acc. and Spez., even in a description apparently re-written
from that in the Journal ofMycology, as follows: "Perithe-
cia 225-230 tx in diameter, appendage numerous, about 200,

hyaline, continuous, apex attenuated, incurved, asci about

50, two-spored."
In the specimens before us from Mississippi and Carolina,

the mycelium is hypophyllous, in irregular whitish spots, as

shown in fig, 1. Usually, but one such spot occurs on a leaf,

and the mycelium is bv no means abundant. The perithe-

lia, which are irregularlyscattered over the mycelium, are

much larger than "in any other American Uncinula. fresh

pecimens, collected in November, measuring 275-280 /t in

diameter. U. spiralis is usually S5-100/', and U. circinatae

sometimes reaches 175 /Jt . Older specimens of LL polych<eta

measured 250-275 <,.
^ The appendages vary from 250 to 300

0r more, BerkeleV and Curtis' "about 28
h probably being

a misprint for "about 280." On immature perithecia the
aPpendages are all clavate, as described by Saccardo. but
°n mature specimens the\ become longer, 122-150 . ;

the

clavate form gradually merges itself into the coiled attenuate& •*«*"' *«^*-&
«ps shown in fig. 6. "Our material was abundant, and we
found this change in form exhibited on every leaf examined,
*he " appendages clavate

M
of Saccardo and the fcb append-

ages curled at the tips" of Cooke are entirely harmonized by
tnis knowledge.
The asci are broadly clavate, sometimes nodulose at th<

base, wall rather thick', quit-- regular in shape* and uniform
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in .size, hyaline : from 50 to 62 in each perithecium. Spores
usually two, oval, sub-hyaline, nearly rilling the ascus.
Sometimes three or even four spores are found in an ascus.
When three occur in an ascus two are of nearly the usual
size and the third quite small, and when four occur all are
small.

Department of Agriculture
x
Washington, D. C.

BRIEFER ARTICLES.
Plan of a botanical laboratory— In the Gazettk for November, 18-7,

Miss Lillie J. Martin published a plan of a botanical laboratory, which I

F.G I.

Z

Fig. II. ""W^Ht bj 3. SthjInlaJ' 4
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fear will not be found acceptable by a great many botanists. I shall not
criticise it in detail, but I may be allowed to state that the most eminent
teachers of botany insist on having their laboratories conform to the fol-

lowing principles

:

1. The laboratory should not be used as a lecture-room. Only occa-
sional help by drawing on a blackboard should be given to the students,
whereas systematic teaching is to be done in a room specially fitted for*
the purpose.

2. Models, dried specimens and specimens in spirit should be kept
m a separate room, from which they can easily be taken into the lecture-
room.

3. Only a few important text-books should be admitted to the labor-
atory. All other books and periodicals may be consulted in the library.

4. Chemical work should not be done on the same tables on which
microscopical work is carried on. AVhenever fumes dangerous to micro-
scopes are given off in a chemical process a good hood is necessary.

In order to meet all these requirements I submit another plan. I
nave not indicated any windows, but have not left them out of account in
my calculations. In the laboratory they ought to be as large and numer-
ous as possible, but the exact position of them here and in all other rooms
ought to be arranged with an architect, though not entirely left to him.
At R, S, T, U, spaces are left for casrs to hold material for cutting, bottles,

mortars, funnels, etc. In the middle of the laboratory an iron column is

to Slippy t}ie ceiiing The doors are indicated on the drawing, which
will make the ueneral arrangement of a laboratory as I should like to
nave it much clearer than I could make it by words. I refrain from go-
mg into details, as [ shall have an opportunity of doing so in a future
paper for the Gazette on the Oxford laboratory To prevent misun-
derstanding, however, I have to add that the plan of the Oxford labora-
tory is entirety different from the one I have designed.—Selmar Sch<">n-

LANd, Botanic Garden, Oxford.

Effect of the wind on bees and flowers.—It must be a matter of com-
mon observation that the wind has an influence on the flight of insects

and birds. While in continued flight they seem to have little difficulty in

moving with the wind, in rising and lighting they use their wings with
more precision when their faces are turned against it.

1 Thus, if a bee
comes with the wind, it turns when it visits a plant and lights on the lee-

ward side. If it is visiting flowers regularly, it move- against the wind,
»mee it can rise and light more easily by so doing.

A simple effect of the wind on flowers is that it carries the odors so
r nat they are most readily perceived on the side toward which it blows.

Who' I?
FI°rida I saw many buzzard* and vultures lighting with their faces to the win.]

«ei
i
disturbed, they rose against the wind and swung around and lighted with their

a r>P °wanl it. If one p* m feet beyond where he wished to light, he would make
m ol X) yards rather than turn with his ba the wind.
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Then the wind catches in the leaves and flowers and bends the sterna and

branches, so that the flowers are most conspicuous on the same side,

have seen the heads of Helianthusgrosse-serratus turned to the northeast

by a southwest wind, and the bees were flying southwest, and thus ap-

proached the heads in front. But the flower-stalks often whip about,

making it hard for an insect to light. It must be tantalizing to a bee for

the head to fly up and leave her suspended in mid-air.

In Physostegia the flowers are nearly sessile, so that they are not

Prof. W. W. Bailey says

:

2 " The flowers are made to assume their defi-

nite position by friction of the pedicels against the subtending bracts.

Remove the bracts and they at once fall limp. This was shown me by

Prof. Goodale in 1879." With the breath one can easily blow the flowers

to the opposite side of the spike.

Prof. Coulter 3 has observed how the movement of the flowers is use-

ful in bad weather by turning their mouths from a driving rain, but

think it is also advantageous in fair weather in adaptation to the flight of

insect-.

In September, 1886/1 found several hundred stalks of Physostegia

Virginian* arranged in a long patch along the railroad. The southwest

wind was blowing up the road, and the flowers were all turned away from

the wind, so that they looked to the northeast. As I walked through

the patch from the southwest, I passed nineteen humble-bees, Bombu*

Pennsylvanicus 4 (females and workers), all going against the wind,excep

two, which did not visit the flowers regularly but Hew away to the north-

east. Returning, I overtouk the bees going against the wind, tut
,

passe

none going with it. Keeping their faces to the wind, they would move

from side to side, or even let themselves back to a spike they were abou

to leave behind. It was interesting to observe that, while the wind re-

quired the bees to face it, it compensated for the disadvantage by carry-

ing the o;lors to them and by turning the flowers so that they were mo

easily seen and visited by them.—Charles Robertson. C UnvUle, HI-

Conditions of Assimilation.5—In this paper Dr. Pringsheim notes tb*

limitations of the prevalent method of gas analysis, and has stri

by direct observation of the protoplasm to determine the seat ana r

tions of the various functions. It seemed likely that the observation

protoplasmic movements in varying conditions of light and darkness,*

in partial or total removal of oxygen, would afford a suitable star i

- Hot. Oaz. vii, 122.

« Bot. Gazette, vii, 111.
ce ^

* The Sowers are also visited by Apathus elatus (frequent) and Colias Philodice (o

^
Dr N. Print. im has communicated to the Prussian Academy of ScieT,c

f
1

s

s on the
liminary account of his researches on the dependence of assimilation in green eeu» ^
pr» nee of oxygen and on the locaiitv where the oxvgeu formed in assimilation . }

originates These researches are so important that we present the following ai»su

Prof. A. W. Bennett, from the Jour. Roy. Mic. Soc, Dec, 1887, p. 992 —[Et»s.
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point for his researches. Previous experiments had forcibly suggested

that observed differences in the assimilative energy did not in any way
depend on differences in the number of chlorophyll-bodies, or on the

abundance of chlorophyll within these, but on the oxygen respiration of

the protoplasm. This point Pringsheim sought further to investigate.

It has been long known that the green cells can break up CO2 in the

absence of oxygen, where the CO2 is mixed with some innocuous ugs.

It is also known that protoplasmic movement is dependent on the

presence of oxygen. If this be so, the protoplasmic movement in a green

assimilating cell, in a medium free from oxygen, should notcome to a stand-

stills long as it is illuminated,and the conditions of carbonic dioxide anal-

ysis fulfilled. With these facts in view, Pringsheim tried by experiment to

answer the question whether a plant normally assimilating would cease

to assimilate, without any alteration of its chlorophyll relations, if it were

deprived, even for a short time, of the oxygen which is essential for res-

piration and plasmic movement, and whether it would recommence to

assimilate whenever fresh oxygen was supplied. His experiments

answered this in the affirmative.

The naked terminal cells of Chara leaves were placed in suspended

drops in a microscopic gas chamber; oxygen was, as far as possible, ex-

cluded, a continuous stream of COj and hydrogen passed through, and

the amount of light caused to vary. In darkness the rotation of the pro-

toplasm gradually ceases, the length of time before stoppage varying with

the degree to which oxygen is successfully excluded, with the specific

nature of the cell, and with the mass of protoplasm. The final result is

a state of complete " asphyxia/' when the cell is dead, though still normal

morphologically. If the cells be taken just before asphyxia, just when
the protoplasm is ceasing to move at all, it will be found that they are no

longer able to assimilate. They are still quite normal ; but if now placed

in an illuminated chamber, and supplied as before with carbonic acid,

the rotation will not return. A little free oxygen restores the original

state; but without this, in spite of the presence of light, chlorophyll and

<>, no oxygen is formed. This state Pringsheim calls "inanition" or

Ernahrungs-ohnmacht." What has been noted in regard to its occur-

rence goes to show the dependence of assimilation on the absorption of

oxygen.

But it is also a fact that the same phenomena of inanition occur when
pells in similar circumstances are kept continuously in the light. Repeat-

ing the above experiment with continuous illumination instead of dark-

ness, Pringsheim again observed the stoppage of rotation, and with it the

cessation of the liberation of oxygen. The absence of free oxygen is again

the condition of the cessation of function ; if a small quantity be intro-

duced the life revives, at least if inanition has not gone to<> far.

How is this to be explained in terms of the generally accepted theory
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of assimilation ? If the disruption of carbonic dioxide within the cell furnishes

oxygen directly, how can any assimilating cell suffer from want of oxygen ?

Pringsheim does not admit the usual assumption italicized above. Hi-

opinion is that the analysis of the CO., in assimilation does not directly

furnish oxygen, but that some other substance is formed, which, passing

diosmotically to the surface, break- up and liberates free oxygen. He
criticises the usual arguments based on the result- of gas analysis. What

the substance is which forms oxyuen at the surface he is not prepared to

state.

If this be so, the breaking up of CO2 and the liberation of O are two

processes, distinct both in space and time, the one occurring within the

cell, the other at its surface. This view is supported by reference to the

peculiar liberation of oxygen exhibited in darkness by both green and

unpigmented cells toward death. The bacterium-method proves this

fact incontestably. This liberation of oxygen in darkness, quite inde-

pendent of contemporaneous assimilation, may be termed " intramolecu-

lar liberation of oxygen," and, according to Pringsheim, the normal

liberation is an essentially similar process, resulting from the disruption

of an exosmosing substance.

He advances other arguments to show that we are not warranted in

concluding, as has hitherto been done, that the presence of light, chloro-

phyll and CO2 exhausts the conditions of assimilation, and that in estimat-

ing its amount no other factors but light-energy and the absorption of

light by the chlorophyll have to be taken into account. Assimilation is

on the contrary, a physiological function of the protoplasm, and, like

movement, depends on the presence of free oxygen. Physiologists will

look with interest for Pringsheim's detailed account of his investigations

on this important subject,

The proposed Botanical Exchange Club.—The committee appointed

by the Botanical Club of the A. A. A. S. at the New York meeting to act

for the club in the formation of a Botanical Exchange, after considerable

correspondence and the consultation of the rules and regulations of sim-

ilar organizations abroad, is now in a position to submit to the members
of the club certain tentative propositions, on which individual opinion is

solicited.

The regulations of the Botanical Exchange Club of the British Isle-

published in pamphlet form at Manchester in 1880, seem applicable t

our needs, with certain necessary modiiieations. In order to bring the^e

before the botanists of the country, a synopsis of them is here presented

arranged with referee to America instead of Great Britain.
1. The object of the club will be to facilitate the exchange of her

"

barium specimens of American plants, specially of rare species and vari-

eties. The conditions of membership to be that each member shall fur-

aish a parcel 0! specimens annually, and pay a yearly subscription of «
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sum not to exceed ($3.00) three dollars, to meet the expenses. Members
* 1 1 1

will be entitled to a share in the distribution of specimens made in the
early part of the year following that in which their subscriptions and
parcels were sent.

2. The annual list of desiderata will be made up by combining those
of all the members of the clubhand then be printed and sent to every
member. Each individual list must not exceed a certain number of spe-
cies annually, for if unlimited the printed list would be too voluminous
for practical use with our very extensive flora, at any rate for a number
of years. The determination of the annual number of desiderata will

require further consideration.

3. Some member will have to act as distributor each year, either vol-

untarily, or. if no one is found willing to act without recompense, pro-
vision will have to be made for employing a distributor at a small salary.

The plan as here outlined would not necessitate very much work, and it

certainly wrould be of an interesting nature. The committee will be
pleased to receive communications relative to this.

1

4 It will be necessary to adopt some one check-list as the official one
of the club, and this must either be used in sending lists of desiderata by
marking the species desired, or if a reliable numbered check list can be
procured, the list of numbers might be sent. This is also a question for

further consideration. It has been the experience of the British Club that

manuscript lists of desiderata should not be received.

5. Each species should be represented by a number of specimens to

be determined when the probable number of members shall be ascer-

tamed. It is not necessary to emphasize at this time the necessity for

complete and satisfactory specimens being furnished, with appropriate
labels.

The British Club in 1880 had a membership of tifty-eight, and bae
been in successful operation for a number of years. It would seem cer-

tain that at least an equal number of American botanists would consider
!t advantageous to join a similar organization.

Suggestions regarding the matter here presented and appiic atior.

for meuibei>hip should be sent to the chairman of the committee, Dr.

George Vasey, TJ. S. Department of Agriculture, Washington, D. C.

The Committee.

Phacelia heterosperiita.—Annual, a foot or less high, with erect

branches, glandular and viscid, the foliage and inflorescence with sparse

»bort and viscid hairs: leaves few on short petfbles, ovate, an inch long,

wi th a few coarse angular teeth, or the basal ones nearly entire : flowers

»B strict spiciform racemes, at length elongated and loo-e :
corolla com-
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panulate, 3-4 lines high, little exceeding the spatulate sepals, light pur-

ple with yellowish base : the unequal tilament> and short cleft style

included: capsule oblong, 3 lines high, exceeded by the sepals; seeds

numerous (40-50), light brown, deeply pitted and variously angled or

rounded. Of the EtU a group.—In wet sand, bank- of Rock creek, bor-

ders of the Mojave desert, Los Angeles Co., Calif., June, 1887.—Sam'l B-

Parish, San Bernardino. Calif.

EDITORIAL.

The death of Dr. Asa Gray removes from American botany one who

can have no successor. His work may be continued, but his command-
ing position can not be attained by any other. The circumstances which

gave him such a grasp upon men and materials will not be repeated: The

greatest name in American botany is the unanimous verdict of his coun-

trymen. But his most enduring monument is not this unanimou
acknowledgment of his greatness as a botanist, but the loving remem-
brance of the kindly, helpful man, which is cherished in the hearts of

more than one generation of botanists, none of whom he ever turned

away unanswered, all of whom he considered as friends that must be

helped. Two years ago the Gazette published, with his sanction and

help, a biographical sketch; and it but remains now for us to pay our

tribute of love and respect to one who has been taken away, full of

years and honor, but still in the midst of his work. The loss seems an

irreparable one, but his name will always be a guide and incentive V

every American botanist

The article by Dr. Minot in a recent number of Science regarding

the unsuitableness of American microscopes for the use of biologists ha

provoked comment from nearly every American journal dealing wholly

or in part with biology, and the verdict appear* to be that some of the

writer's points were well taken, although the statements may have been

stronger than the facts will warrant. The rapid increase in number and

size of biological laboratories brings about an increasing demand for*

low-priced instrument adapted to certain kinds of work. This demand
is met by German manufacturers, but is to a certain extent ignored by

American manufacturers. The result is that probably half of the instru-

ments now bought for biological purposes come from abroad, and the

number would doubtless be greater but for the trouble and delay of im-

porting. The subject is one that has often been discussed, but the pr«

'

ent agitation is more general than at any previous time, and promises to

be more fruitful, as it has aroused the makers to a show of defense. The

American manufacturer takes pride in the handsome instrument wbid
he turn out, and the only influence that is likely to be strong enough to
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develop a permanent interest in the small plain instrument the biologist

is asking for is a financial one. That there is an inclination to meet the

rising demand is evident from the circular of inquiry sent out by Ijueen

& Co. last year, from the construction of the * Harvard " stand by Bausch
& Lomb Optical Co., which embraces some features of the foreign models,
from the similar stand just put in the market by Bulloch, and from the

tone of the replies already made to Dr. Minot's article. The old prejudice

against American instruments, because American, has nearly passed

away, and the investigator is now likely to buy where he can best and
most easily meet his needs. On the other hand, if the instrument- maker
will lay aside his prejudices against a plain instrument of superior work-
manship, there will not long be grounds for accusation and controversy.

OPEN LETTERS.

Mutilation of flowers by insects.
*

On page 111, 1887, of the Gazette I suggested that botanists note all

cases in which insects mutilate flowers for the purpose of securing the
ncm+ rt ~. A j ji

,
,,

; nfipnf fl Ka nantnrpH anH fhfiir scientific names benectar

published with such notes. Professional duties have made it impossible
for me to give much time to this class of observations, but have the fol-

lowing notes which may be of some value. I found that a majority of the
corollas of a large number of plants (examined in several localities) of

Ehysostegia Virginiana and Mertensia Virgini were slitted as described
in the Gazette for October, 1$86 and May, 1887. The only insect which
I found doing this work was Bombus Penmylvanicus. For nearly two
months, during the past summer, I had under observation two large

vines of two species of honeysuckle. In the first, the common wood-
bine, the corolla is deeply cleft, with the lips well turned back. This
plant is deliciouslv fragrant, and, to rnv surprise, the only insects which
visited it belong to the genus Halictus, apparently all the same species.

All entered at the open mouth of the corolla. The flowers are proter-

androus. In the second, the trumpet or coral honey-suckle, the mouth of

the corolla is small and the short divisions not reflected. It is also pro-

terandrous. This species was abundant! v visited by the leaf-cutter or

upholster bee (Megachile brevis), and one or more species of Hahctus. 1

!he leaf-cutter bee never enters the mouth of the corolla, but goes directly
to the base, and shears out a round piece, usually near one-eighth inch in

diameter
; through this it extracts the sweets. It is sometimes necessar;

to make two or three openings before it gets to the right place. This

operation is done as eteily and quickly as one could do it with sharp
wmww. In the majority of instances the piece cutout is allowed lo hang
b>' a Utile hin^e at one side. Through this circular opening the Halic-

taa enters and makes a more thorough search for the remaining honey.

*H«*ni
The8< ''»aU insects are commonly known as " swea bees/' rom .their habit of

\r «- ln£ on one '

s Person while sweating freely and sucking up the perspiration. Ml\
»• "eed, of the T

ll. State Laboratory, kindlv identified the insects for me.
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In case the flower has not been visited by a Megachile the Halictus goes

.,?,w
m0lS I

th
l
corolla and enter ~ in the aau*> way: hut it usually

wghto en the base first and hunts for the artificial opening.
( "rm-?/

J. SCHEHCK.

An acknowledgment.

ti^r/?n tLTreCting
£

0f £e Proof of the PaPer on the ostrich fern, no

ditinn. fhi .

Ga/ette for December, a paragraph statins under what con-

woiSwS investigations were made was inadvertently omitted. The

rnivpr,'irJ Z?l?
n
u
eT the 8«Pervision of Professor V. M. Spalding, of the

tar, v IvnL -
MlCh^an

' 1° W
,

hom the author beS8 to offer this somewhat

mem rp£S? °f

u-
8 th

?
nks for the valuable assistance and encourage-

%3Siy

££ZZblm dUnn« the Pur8uan<* of the work.
Dougla- H. Campp.ell.

CURRENT LITERATURE.

Flowers and fruit of SparKaniani and T,pha.<
In this monograph Dr. Diets has given the results of a comparative
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1

Lessons in botany.

Dr. Gray has been preeminently the teacher of botany in this coun-
try for half a century; not only in marshaling our hosts of North Amer-
ican plants into an orderly array, but, also, in imparting, by means of his

text-books, the general principles of the science. No text-book has been

.

more widely used than the one of which this is a revision ; and nothing
could be more appropriate than for the author himself to give a final

revision, which has been long demanded by our rapid advance in knowl-
edge. There can be no doubt that this is the best book for its purpose
that we now have. Choosing for a title that of his first text book, pub-
lished over fifty years ago, the author presents, in that clear and simple
8tyle of which he is so great a master, the elements of botany which he
considers are essential for beginners to know. In the preface he wisely
calls attention to the fact that even this book should be considered more
of a reference book than anything else, and that its technical names mean
nothing unless applied. In fact, its legitimate use seems to be that of an
extended and illustrated glossary, to be elaborated by the teacher and ap-

plied in the laboratory. If so useful a book is to be criticised, we would
say that, although it is a vast improvement upon the edition it is meant
to replace, there might have been some additional improvements that
even conservatism will allow to the " cryptogamically-minded." The per-

petuation of the word " nucleus" to express what we now understand by
nucellus " is a case in point, and must lead to a confusion of terms that

l» not helpful, to say the least. Many of the figures have served their day
and generation, and might well have been replaced by others, not because

*e latter would have looked better, but because they would have repre-

sented facts (e. #., those representing the anatomical elements of the fibro-

^ascular system, pp. 133-135). The figure of Oscillaria, p. 149, could surely
have been bettered. On page 101, fig. 295 still conveys its old impression
that pollen sacs are made by rolling up the leaf edges, an impression
Wach a sentence added to the foot-note would have corrected. A remark-
able slip is found on p. 104, where it is said that the pollen of pine u con-
sists of three cells, of which the middle one is large, wholly empty, and
hght." Undoubtedly, the use of old figures is largely to be ascribed to the

Publishers. Although more concession to the results of modern botan-
ical work might have been expected, the author may have been wisely

conservative, and his justly great name insures a book that can be trusted.

Poisonous plants*
At the time the editorial was written which appeared in this journal

* few months since on plants considered harmless by most persons but

bought to be poisonous by some, it was not known to the editors that a

"^k covering about, the. crrrmml ihvrt* fliicrmrpfitprl had iust been issued.

^V« fi

A
^
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for schools. (Lesson
ork and Chicago : Iv
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be„_ —

„

1WVW „ccu ocut lur review, ana can be commended as a
carefully prepared account of the action of irritants upon the skin, espe-
cially those directly due to or derived from plant. -such plants being
generally spoken of as poisonous. Dr. White, the author, is professor of
dermatology in Harvard University, and speaks with authority about the
forms and degrees of inflammation and the subsequent development of
the affection caused by each plant of which he writes. He has also called
to his assistance a number of eminent authorities in botany, zoology, etc

About hity pages of the work are occupied with an account of irri-
tants other than vegetable, but it is of the latter onlv that we shall now
,peak. Eighty-six genera of plants, mostly found in the Ini ted States.
wun one or more species each, are put into the list of " poisonous." The
Mruient kinds of Rhus naturally take the lead, and the series shades off
into such apparently innocent but quasi-harmful plants as the delicate
wind-flower, the earliest of the Anemones.

™/°i
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5
CS are devoted to lhus poisoning-too much to be even sum-

marized in this place. We turn with interest to the treatment of its eti-
ology, and are somewhat disappointed to find that the latest reference is

o work done in 1 865. At that time Prof. Maisch, of Philadelphia, decided
nat the poisonous properties reside in a volatile acid which he called
OMcodendric acid. No reference is made to Dr. BurriUs statement that
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A monograph on Stigmaria.

Will

vidual towards perfecting our knowledge of the structure and affinities

of the plants of the coal-measures. Entering the field of pal.rontological

science in 1833 as a contributor to the " Fossil Flora of Great Britain

by Lindley & Hutton, almost every year since has witnessed the produc-

tion from his pen of papers of more or less extent, describing in detail

the histology and relationships of carboniferous plants. The last is the

elaborate and beautiful memoir before us.

Stigmaria ficoides is one of the most abundant and well-known plants

of the carboniferous age. It is most frequently met with, however, in

the form of inorganic casts of the starred exterior or of the fistular medul-
lary interior. As these casts were the only conditions under which it

was known for a long tini3, th^ histology, and consequently the affinities,

long remained in question. During the last half century, however, spec-

imens have been obtained from various localities in which the structure

has been more or less clearly preserved, and through a study of these

considerable light hag been thrown upon the affinities of these curious

plants.

Professor Williamson has spent the past twenty years in collecting

the material upon which present results are based, and his is undoubt-

edly the mo3t complete collection extant. These specimens, with the

structure exquisitely preserved, come mostly from the districts around

Oldham and Halifax, occurring in calcareous nodules imbedded in coal

seams.

The results of a study of the histological elements in these speci-

mens, briefly stated, areas follows: The medulla was composed exclu-

sively of parenchymatous tissue, and early, by absorption or decay, became

hollow. Into this listular medullary cavity stigmarian or other rootlets

Penetrated, sometimes to the number of half a dozen, thus causing great

implication. These specimens, to the casual observer, would appear t

be traversed by fibro-vascular bundles, and by a study of such specimens

several observers were led into error.

Surrounding the medulla was a va- ular or xylem cylinder composed

of transversely barred vessels or tracheVds. These tracheVds, arranged in

bundles, did not preserve a longitudinally straight, but an undulating

ourse through the stem, the undulating curves of one bundle being op-

P^ed to those of its neighbor on either side. " The result of the wavy

undulations was that contiguous bundles alternately touched and sepa-

rated from one another, inclosing, in the latter case, large, vertically

elongated lenticular space., occupied by extensions of the medullary par-

enchyma which thus reached the bark. As the vascular cylinder grew

^iii.iAMsox, William Crawford.-A monograph on the morphology and histol y of

^uniaria ficoides. (The Pali ntographu-al Soeiely, volume for 188t> <•- pp., ^
p| at«s. London, 887.
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exogenously each new superadded vessel followed exactly the undulating
course of those upon which it rested."

The cortex consisted of three layers which pass more or less gradu-
ally into each other. The outer is composed of parenchymatous cell^

which are without special order of arrangement ; the inner of a zone of

cells arranged in radial parallel lines; while the middle is a transition

with slight distinguishing characters, from the one to the other.
The origin of the root-bundles which run to the rootled is as follow*

:

Some of the vessels of the xylem cylinder, or usually, in the initial step,

one vessel, instead of pursuing the undulating course, is deflected out

ward and forms the basis of one of these bundl. Other vessels are

added to it from time to time, and it thus increases in diameter. Where
these emerge from the bark a lenticular scar is produced, giving rise to

the well-known stigmarian characters.

Without going further into a description of the histology, the conclu-
sions of Professor Williamson may be summed up a follows : Stigmaria
were always roots, and, moreover, were roots alike of Lepidodendra and
Sigillariae, which primeval Lycopodiacea> were undoubtedly the remote
ancestors of the modern Lycopodiaceie. This view is strengthened by the
analogy which is shown to exist between stigmarian roots and the root-
of modern Lycopodiace*, particularly of Selaginella and Isoetes. The
latter, like Stigmaria, has a fistular medullary cavity which is produced
by the early absorption or non-development of the delicate parenchyma
which ought to be present. The origin of the rootlets is also similar.

F. H. K.vowlto.v

Diseases of the grape«*i»c*»»e» 01 tne grape.
Two important works on the diseases of the grape have recently ap-
ed in France. A small work on the black-rot,5 by MM. Viala and Ravai. .

~ v
' « ouiau wurson tne hlack-rot,° by MM. Viala ana Kava/.

is a revised and somewhat enlarged edition of the treatise by the same au-
thors which appeared a little over a year ago. A number of the figure-
in the present edition are new, and are especially clear illustrations of th
botanical characters of the fungi they represent. The first sixtv page-
are aevoted to the discussion of the black rot, with a comparative study
o other torms of grape-rot which have not always been clearly distin
guished from it. Considerable space is devoted to pointing out the du
unctions between black rot and anthracnose, which " have been and arc
yet confounded with each other in publications."

lhe hrst illustrated description of anthracnose published in this

'

nfT t rT"£? Wbi0h aPPeared » Bulletin 2 of the botanical division
or the United States Department of Agriculture, published last year under
the direction of the commissioner of agriculture. In this publication the
<

^!^IZ!_!^C^^ rot and the rot of anthracnose

' edUifn™' pp
d

i

R
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LnW "V?- R êt le Coniotherium dlplodiella.'ljW
1888.

pp" lcolored Plate and 15 wood-cuts, small Svo. Montoellier and Pari*.
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were clearly pointed out. There has doubtless been some confusion in

this country in the use of popular terms for these diseases ; but the term

" bird's-eye-rot " has been applied to anthracnose on the berry, and may
well be generally adopted, as it is peculiarly descriptive and certainly

would never be applied to any other variety of grape-rot.

The work concludes with a bibliography of the subject, and although

a number of American authors are cited the greater number of papers

appear to have originated in France. Some important observations made

by Prof. Viala while in this country the past summer arc included in the

book. F. L. S.

The second of the works referred to is a much larger volume
;

6 a

larger volume in fact than most persons would suppose could be written

in a concise and well digested form on the diseases of the grape. The

treatise is written from a practical stand-point, the author, Dr. Viala,

being professor of viticulture in the National Agricultural School of

Montpellier, France.

Half of the volume is devoted to the two mildews, one growing
-

upon

the surface (Oidium Tuckeri), and the other (Peronospora viticola) within

the leaves and other pirts of the host. There are forty-five pages on black

rot (Physalospora Bidwellii), an 1 as many on anthracnose (Sphaceloma

ampelinum)
; while sixteen pages on melanose, a poorly recognized dis-

ease caused by Septoria ampelina, and the "American oidium," Uucin-

ula spiralis, completes four-fifths of the volume. The remaining fifth of

the volume enumerates 275 species of fungi which hive been found grow-

ing upon the grape, with notes on a few of them, and gives brief descrip-

tions of diseases not due to parasitic fungi. This long list of fungi is

divisible into three categories, including 150 accidental, 100 saprophytic,

and 25 para sitic species. It is the latter sort that more especially interest

the cultivator and the economic botanist.

The half-dozen diseases which form the bulk of the volume are mostly

of American origin, and all occur in the United States, unle- it be the

imperfectly known European oidium. The authors treatment is logical

concise and well-directed, and the illustrations ample and satisfactorily

executed. It is to be hoped that before long similar works on the more

important plant diseases will be written for this country.

An outline of the topic- under black rot, although not the longest

subject, will give an idea of the author's method. After a few word

about the name, and a bibliographv in which are the names of Andrew

Fuller, Robert Buchanan, Bush and Meissher of Missouri, George Enge.-

™ann, Geo. Husmann, J. Strong, Wm. Trelease, J. B. Ellis, F. L. Scribner,

^d E. C. Bid well, all American writers, a history of the disease in France

and in America is given, followed by a de- ription of the^xtern^Uharac-

5 VuLA
, PIERRE._Les Maladies de ia vigne: avee une *»*>*•"'P£«"f$^^2Par Paul Ferrouillat. econd edition.) I62pp.,fivi olored plat an.ijuowoou*.

»VO. Montpellier and Pari>. 18S7.
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ters by which it may be recognized. The part devoted to the botanical
characters of the fungus shows the specie- to be very polymorphic. The
indebtedne of the author to the studU - of Prof. Scribner, of the United
States Department of Agriculture (published in this journal for Novem-
ber, 1886, and elsewhere), is acknowledged, especially his indebted-
ness for the account and illustration- of the perithecia, which have, up
to the present time, only been observed in this country. The subject is

appropriately closed with full details of all effective means yet known
for combating the disease.
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New species of grasses are described by Dr. Geo. Vasey and Prof.

F. L. Scribner in the Bull, of Torr. But. Club for January. They are a
Muhlenbergia and a Sporobolus from Arizona, a Deyeuxia and a Bromu-
from Montana and the northwestern mountain region, iwo species of

Poa and four of Alopecurus from Oregon and the northwest.

The January number of the Journal of Mycology gives the usual vari-

ety of contents, but appears in a blank cover. There are 35 species

added to the formerly printed list of the Ramularke and Cercosporse of

the United States, and 15 new species of fungi imperfecti are described.

The February number will be delayed and issued with the number for

March.

The botanical section of the biological society of Washington, at

their tirst monthly meeting (January 4), presented the following pro-

gramme : Recent progress in the study of the fresh- water algse, E. S. Bur-
gess; A case of sewer obstruction by tree roots, F. H. Knowlton; Some
fungi of the arid region?, S. M. Tracy ; G!oeosporium of the wax bean
and Asteroma of the rose, Miss E. A. Southworth.

A winter course of four lectures before the Amateur Botanical Club
of Washington was as follows: Prof. Miles Rock on the Guatemala for-

est*, Prof. J. \V. Chickering on the flora of Alaska, Prof. Edw. S. Bur-
gess . n the fresh-water algae of the District of Columbia, and Dr. George
Vasey on some important medical plants. The club is in a prosperou

condition, having forty members and a good attendance at its regular

meetings.

An absolutely new vegetable is a rare thing to chronicle in these

days, but such a thing falls to the lot of the Gardener's Chronicle (January

7). It is a tuber developed by a Chinese Labiate, said to be a Stachys.

The tubers are borne at the ends of underground branches exactly as in

the potato, and are also marked by buds, or " eyes," at the nodes. The
plant is said to be hardy, is of the easiest possible culture, and produce
the tubers in great profusion.

The nomenclature of Nymphsea is further considered by Mr.
James Britten in Journal <f Botany (January). Enlarging upon Mr. B. L.

Greene's discovery {Ball. Torr. But. Club, Sept., 1887), he gives still more

jtarincing proofs that our nomenclature of water-lilies must be changed.

Nymphsea should be Castalia Salisb., and Nuphar is Nymph&a L. I he re-

sults upon our American form are as follows: Nympbaea od. rata be-

comes Co fliapudica Salisb.: Xuphar advena becomes A nphseaai m
Soland., and so on.

Garden and Forest is the name of the new journal for which the

name of " Sylva » was first proposed. The first number will be issued thi

month. The editor-in-chief. Prof. C. 8. Sargent, will be assisted by Dr.

W. G. Farlowin the department of cryptogenic botany and plant diseases,

Dr. A. 8. Packard in entomology, and Mr. W. A. Stiles as managing edi-

tor. Many eminent writers have signified their willingness to contribute

and there is promise of an auspicious beginning. It is to be a weekly at

four dollars a year.

The rxFirENCEof forests upon rain-fall is a much-discu rt/piMtton.
Mr, Henry Gannett, in. Science (January 6), treats this subject in a tabu-

lated way, giving the rain-fall through a long series of years over u e

regions where one would expect a diminution from u deforesting. mis
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conclusion is, "it seems idle to discuss further the influence of forests
upon rain-fall from the economic p int of view, as it is evidently too slight
to be of the least practical importance. Man has not vet invented a
method of controlling rain-fall/'

Frederick Brendkl has di ributed a pamphlet of about ninety
pages, entitled " Flora Peoriana." It is a careful and painstaking pre
entation of the observations of thirty-five yearn upon the vegetation of a
smill area in middle Illinois. It is intended to show how local floras
should be treated to be useful to phytogeographv ; how notice should be
taken of soil and climate, to understand the vegetation of a certain floral
district It is packed full of useful information, and would serve as a

guide to similar observations elsewhere.

Formation of starch by plants has been the subject of experiment
recently conducted by Professors Ivev and Grav at the School of Agri-
culture, Canterbury, New Zealand. Peas, beans and wheat were used,
and up to date the following results have been obtained, as given in
gardener s Chronicle (January 7) :

" Starch is least plentiful in leaves col-
lected in early morning, more plentiful in those collected late in the after
noon, but before evening. The degree of sunshine h s a direct effect on
tne rate ot starch ormation; in continuous cloudy weather starch is

formed by plants but very slowly."

"Contributions to the life-histories of plants ' i- the title of a paper
distributed by Mr. Thomas Meehan, a reprint from the Prop. PhUad,Ama it consists of observations of various kinds upon various plants
Amphicarpfe i monoica is observed to have apetalous flowers upon the
climb ng as well as the trailing stems; these flowers produce a third form
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Asa Gray.

Three months ago the sad news that Professor Gray was
stricken with paralysis and that there was slight hope of his
recoveiy brought deep sorrow to all the friends of botany in
this country. All hoped and prayed for the best, but" his
time had come, and we have all lost a revered teacher and a
true friend. This is no time for a cold review of his scientific
work nor need we record the incidents of his life, but, while
our recent bereavement rests heavily upon us, we may well
recall those personal traits which endeared him to us all. In
recounting bis own personal experience the writer feels as-
sured that, in all that concerns those qualities which made a
deep impression at the time and still linger as a precious
njemoiy, his experience was the experience of all who knew
Prof. Gray, and he trusts that the tribute which he can but
imperfectly express will find a response in the hearts of all

American botanists.
Although nearly twenty-five years have passed, it seems

but a short time since the writer first met Prof. Gray in the
class-room. Having previously studied the Structural Bot-
any, and being familiar to some extent with the Manual, he
was curious to see their author, and pictured to himself an
elderly man, learned, of course, but probably unapproach-
able. How different the reality ! He saw a young-looking
J^an, with strikingly bright and expressive eyes, quick in all

bis motions, and so thoroughly in earnest and absorbed in his

subject that he assumed that all hL hearers must be equally
wterested. There was an air of simplicity and straightfor-
wardness without a trace of the conscious superiority or the
Pedantic manner which so often accompanies learning, so
that he seemed to be one of us, a student among students.
In those days all students were required to study botany for
one term, and, although there were, of course, some to whom
jhe subject itself was distasteful, the instructor was beloved
b}' all. The lectures were then given in an old room in Har-
vard Hall, which had once served as the college library and
j«terward as a sort of museum. All the material for the

.tanical lectures had to be brought from the garden, and
Vlce a week, as the spring advanced, we used to see him
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hurrying down Garden street, a most picturesque object, so

covered by the mass of branches and flowers which were to

illustrate the lecture that his head and body were hardly

visible. No provision was then made for those who wished

to continue the study of botany beyond one term, but, al-

though it must have been a serious drain on the time intended

for his own scientific work, no student who expressed a de-

sire to learn more than the college authorities required failed

to receive from him all the special instruction he needed.

The few who gathered round the little table in Harvard Hall

in pursuit of knowledge which did not count in the college

reckoning will never forget the untiring patience with which he

explained what then seemed difficult, the contagious enthusi-

asm with which he led them on from simple facts toward the

higher fields of science, or the tender personal interest which

he showed in their hopes and half formed plans for the future—
an interest which, on his part, only strengthened as years

passed on, and makes them now mourn, not so much the

death of a

The s

— .» ——.— „ —— —
^

i great botanist, as the loss of a sympathizing friend,

ame simplicity and sincerity, the same enthusiasm
and sympathy with the work of others, characterized him to

the end. Only the day before he was prostrated with paraly-

sis he conyersed with the same clearness and vivacity, and

exhibited the same lively interest in what was being done by

botanists at home and a'broad. as in his younger days. Al-

though far along j n years, he always remained young in

spirit. Time may have bent his form" a little, but it could not

cloud the cheerful, happy heart nor dim the alert mind which
made his presence a joy in any company, grave or gay. old

or young. This cheerfulness was not that which arises from

mere animal spirits. It came from a deep conviction that every-
thing, whatever it may seem to be, is really good. This faith

md abiding hope which sprang from within made itself con-

stantly felt in his intercourse with others, and inspired them,
tor, while those around him were despondent, he always felt

that in the end everything would turn out well. Even the

death of the scientific friends with whom he had been asso-

ciated for many years did not depre^ him as it did others. 1 e

treasured their memories without repining, and no one could

so well as he rehearse the story of their lives and work. 01

exprc
3 the words of deep sympathy which many felt bu

could not utter.
J v

'

In nothing was his kindly disposition better seen than ij

nis criticism ot the work of other botanists. His own standard
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of work was so high that he might well have been pardoned
had he shown little tolerance of the cruder work of others.

But his criticisms, always discriminating, although they were
at times severe, were never ill-natured nor personal, and
among the countless reviews which he wrote there is scarcely

one in which there is not something of commendation and
encouragement to the author. His view of botany was
broad, and he had no patience with those who sneer at work
which is not done in their own fashion, or in a direction

which accords with their own tastes. From the nature of his

training, and the condition of his surroundings, his own work
was confined principally to descriptive phamogamic botany,

but he always appreciated and encouraged workers in other

fields, and was especially eager to hear the results obtained

and the methods pursued'in what may be called the younger

departments of the science. Being himself liberal in his con-

ception of botanical work, he claimed that others should be

equally liberal, and he protested against the narrowness
which" has of late appeared in some quarters and claims

that there is nothing worth studying except histology and lite

histories.

The mental activity of Prof. Gray was certainly extraor-

dinary. He had no idle moments. " To him leisure did not

mean a respite from work, but rather an opportunity lor do-

ing something more. After a hard day's work on the Flora

he would sit down in the evening as fresh as ever, and dash

off reviews and notices with an ease and skill really marvel-

ous. He wrote as easily as he talked, and all his writing ,

even the most unpretentious, were in the same graceful, flow-

ing style, rippling with a delicate humor and sparkling

with imagination. The social and scientific meetings, which

be enjoyed so much, also demanded from him consider-

able labor, for, as he was general lv expected to speak,

and was not contented with the formal phrases and ram-

bling remarks of extemporaneous speakers, he usually, on

such occasions, presented carefully written papers. In his

later years his friends urged him to take more rest, but it was

of no'use; unh t he was at work he was not happy. One
might have supposed that, if ever, he would have felt that he

could afford to rest on his seventy-fifth birthday, when tn<

memorial vase was presented and letters oi congratulation

Poured in from all parts of the land. But no; affected as

he was by the unexpected testimonial of respect and tnenci-

*ip, he still kept at work, and when a friend, late in the
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afternoon, remarked that it must have been a great pleasure
to him to read the friendly greetin j, he replied : "I have
not read them vet. I must work now. This evening I shall

have time to read them."
To speak of his hospitality might, in some connections,

appear ungracious. But here, as botanists, we may touch
upon a subject associated bv us. especially, with so mam-
tender recollections. When we heard that Prof. Gray was
dead we recognized the irreparable k s to American botany
in the death of its leader, but our first thoughts turned to the
happy home now so deeplv afflicted, and we recalled the
bright days when all were welcomed with a sincere and
hearty greeting. No matter whether a titled foreigner, or a

poor, and perhaps friendless, student from our own land, all

botanists were welcomed with the une unostentatious hospi-
tality, guided by that intuitive delicacv which anticipates the
wishes of others, and draws timidity from its reserve. Many,
many botanists now count among their happiest hours those
spent at the old house in Cambridge, and, with sorrow
mingled with gratitude, sincerelv hope that their sympathy
may prove, in some measure, a consolation to his bereaved
wife, his companion for many years, his counterpart in
all that is gentle, true and noble. "For a while we may think
only ot what we have lost, but when time shall have blunted
the edge ot our sorrow we shall recognize that the best part
ot a well-spent life is the fragrant memory which it leave
behind.

Cambridge, Mass.
W. G. F.

Iowa Peronospore.T and a dry season.

BYRON D. HALSTED.
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There is, perhaps, no better way of treating the subject
than that of taking up the species of the group, one by one,
in the order in which they are given in Dr. Farlow's paper
upon the "Enumeration of the Peronosporeie of the United
States," which was published in the Gazette for November,
1883, and to which additions were made in March, 1884.

Phytophthora infestans DBv. No signs of this rot of the
potato have been observed the past season. Two years ago
was an average one, and there were many complaints from
all parts of the state. More than half of the potatoes in

some sections rotted either before they were dug or while
being stored for winter use. Tubers from the college gar-
dens and root- houses showed the rot fungus. Last year
there was very much less, and this season there has been
entire freedom from the disease in this locality.

Pcronospora vitlcola DBv. Two \ ears ago the wild canes
of \ itis riparla were, in some instances, dwarfed and cov-
ered with a thick felt of white down to the earth surface.

None of this mildew has been found the past season, although
the search for it was frequently made in the- same places
where it was so violent in its attacks two years before. No
signs of the mildew could be found in the large college vine-
Yard, where man}' sorts of cultivated grapes and a few scat-

tered vines of the wild species are grown.

Peronosfora HalstediiY&xl. is the most common species
of this vicinity. Its hosts are numerous, the leading ones of

which are several species of Ilelianthus, Silphium, Eupa-
torium and Bidens, and a very long list of other genera, all

of the order Composite. Last season Ilelianthus grosse-
serratus was added to the host list of this vicinity, and this

season Bidens connata var. comosa was found infested.

Two vears ago specimens of this species were found at almost
any time. Last season it was onlv moderately common, but
this year it has been found growing only upon those compos-
es which thrive in wet places. It has'been rare upon Heli-

anthus, not found at all upon Ambrosia artemisia-folia, Sol-
iclago Canadensis or Eupatorium and Silphium species. In
short, the genus Bidens has been the onlv one which could
furnish any considerable supplv of the species. Bidens fron-

aosa, B. chrvsanthemoides and B. connata were infested, but
onlv those plants which were found in moist places and ex-

hibited a rank growth of succulent herbage.

,
Peronosfora obducens Sch. upon Impatiens fulva, although
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found in small quantities in ordinary seasons, has not been
met with the past year.

Pcronospora GeramiFk. upon its common host. Geranium
maculatum. has not been observed this year; but in May
Mr. AS. Hitchcock collected it upon G. Carolinianum at
Iowa City, and thereby adds a new host for the state. It

was not at all common.
Peronosfont -pygmcea Ui

obtained this year/
Pcronos-pora gangliformis DBv. was very " sin." as the

horticulturist might say. Occasionally it appeared upon the
lower leaves of Mulgedium leucophaAim. The Nabalus al-
bus and spec.es of Lactuca, which are hosts, grow mostly
upon dry ground, and in their dwarfed condition the present
year were spared the inroads of the mildew.

^Sr("WSp0ra tarasitic« Tul. is one of our most common
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southern California, near Santa Barbara, where, during last
winter, the writer found it upon the leaves of Claytonia per-
foliata, but only where the host was growing luxuriantly in
damp shady places. Another new host is a species of Cal-
andrinia, upon which the same mildew was found in abun-
dance. This low Calandrinia, probably C. Menziesii, grows
in open dusty stubble-fields. It must,~ however, be remem-
bered that this host is the purslane, so to speak, of the west-
ern coast, and is a succulent plant which is full of moisture
and bathed by the heavy dews of that region. Even though
the host thrives in the dust, the parasite is by no means a
lover of dryness. It was also observed that the most thrifty
mildew was upon the best watered and shaded plants.

Peronospora Arthuri Farl. was common enough on Oen-
othera biennis in 1885, but the past year it was found on only
a few plants, and they were growing in a rich, moist, shady
situation. The year before it was more abundant, and was
iound at Manitou, Colorado. The single infested plant grew
in Englemann's Canon, in a spot where the hot drving sun
rarely reached it.

Peronospora effusa Rabh. is usually abundant upon Chen-
upodium album, but has been rare for the last year.

Peronospora Polygoni Thuem. is far from common with
us on Polygonum dumetorum. Mr. Hitchcock found a few
specimens upon P. aviculare at Iowa City, in May, 1887,
and thereby adds another host for the state.'

Peronospora alia Fcl. has been almost entirely absent
from Plantago major for the last year. In 1885 it was one ot

the first of its family for the students to find on their collect-
ing tours.

Peronospora Trifolioi'um DBy. has heretofore been a com-
mon species upon Astragalus Canadensis, and especially on
Vicia Americana. Upon the latter it was so abundant two
years ago as to almost destroy the host in whole patches.
1 nis year it was obtained only after long search in the moist-
est place in which the vetch will grow.

Peronospora Euphorbia FcL is a species which quickly

^

finishes in times of drought. It is not uncommon on Eu-
phorbia maculata in a wet season, but has been rare, indeed
*°r the past two years. A new host, E. serpyllifolia, was
added last year by Mr. Hitchcock, who found it at Jewell
Junction.

Peronospora leptosperma DBv. was easily collected in
iy8

5, on both Artemisia biennis and A. Ludoviciana. Dur-
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ing the present season it has been met with onlv a few times
on A. biennis, growing in moist places, in cuts along a rail-
road track, and only in small scattered patches upon the
lower leaves.

Peronos'p
the influence of moisture upon the development of mildew.
the host, Scrophularia nodosa, is a common plant on the
banks of streams, especially when the slope is steep and with-
out sod. The Peronospora was frequently looked for, but it

appeared in its usual abundance in onlv one place, and this
was at a bend in a stream. where the host grew close to the
water and tall rubber boots were required to carry the col-
lector nvpr r\r\- cUnAlector over dry-shod.

Peronospora Lofh
tonus is a rare species. in the state, and was not found at the
college before the present year. It can not, therefore, be
used as an element in the argument in considering the influ-ence of dry weather upon the prevalence of Peronospora-.
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herd's pur.se. and it may help to explain the absence of
.
oospores in this host. It is not unreasonable to suppose that
a torm ot fruiting may be omitted when it is not essential for
the continuation of the species, as has been shown to be true
in species of Uredineae. There was an abundance of the
Cystopus on Capsella early this spring, because the late rains
ot last year permitted the seedlings to make a good growth,
and become thoroughly infested before the season closed.
This spring tin e same plants grew and produced a large
crop of spores, which probably u uld have rapidly spread to
other plants had not the dry weather prevented. In June
there was very little of the mildew. It was fairly abundant
upon Lepidium Virginicum in early spring, but soon disap-
peared. Two years ago, in a fairly moist year, the inflores-
cences (flowers, seed-vessels, etc.) of the garden radish were
very generally attacked, and often distorted beyond recog-
nition. This season none of this mildew was found in si mi-

• «

iar situations. Late in October it was collected in quantity
upon young plants ot Sisymbrium officinale, which had de-
veloped in a moist shady place, after the rains of earlv Sep-
tember.

J l
*

V

Cystopus cubicus Lev. is the least common species of the
genus, and tor the last two years has been comparatively
rare. At distant intervals it was found upon Ambrosia arte-
misiaefolia.

bysto-pus Bliti Lev. occurs upon an increasing list of hosts.

^P to the present year it was known in the United States on
Amarantus hybridus, A. rerroflexus, A. blitoides and Acnida
cannabina. The additional hosts for r 87 are Amarantus
a
,

us
.

ilnd Montelia tamariscina. Upon both these new hosts

;
e m'ldew was far from rare. The Montelia grows only in
0W moist ground, and what effect a wet season may have
upon the abundance of its parasite remains to be determined.
he host most commonlv infested is Amarantus blitoides.
his low-spreading weed grows in dry places, even upon

gravelly paths and roadways. It is, however, a thick, rather
succulent-leaved plant, and, like the garden purslane, is

\t
'Uu °f moisture, even though the surroundings are arid.

^evertheless,it was observed that the greatest development of
e mildew appeared upon plants which were most favored

**h moisture and shade.
Cystopus Portulacm Lev. is the last species of our list, and

ne ot no little importance in its bearing upon the question
hand. At first sight, it seems to give evidence contrary
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to that of the other species of the group. It seems to have
been more abundant during the last season than ever before,
but we must remember that its host, Portulaca oleracea, is a
low juicy plant, even when growing upon the dry hot earth.
The mildew was therefore supplied with plentv of moisture.
That it seemed to thrive better the past year than before
may arise from a lack of vigor in the host/ so that the same
or a smaller actual amount of the parasite gave more evi-
dence of destructive work during a dry season than on an
average year. On such a year as this there are greater facil-
lti

3 for the quick dispersion of the conidial spores. The
host, being low. receives all the dews, and the dry, dust-like
spores, which have been scattered during the day, germinate
in the moisture ot the night. Nevertheless, it is probablv
true that while purslane has this year shown increased effects
ot the mildew, it has been due to weak host plants, and not
hat the dry weather has directly favored the mildew. One
thing in this connection may be' noted: the stems of purs-
lane badly affected were upright, while those not showing
the disease retained their normal prostrate position. It was
n«.t uncommon to see three or four badly mildewed branches3 iertlG^ while the more healthy portions of the
plant had the ordinary spreading habit. Whether intentional

Z^au 'S
l
aSy t0

f
e
f

that the elevated position of the in-
rested branches aided materially in the spreading of the

wshn . I
W
r
mg

n
Ver a Piece of ground covered with

tens nJ rl W1" hit the dusty> spore-laden, upright

>f corns V
Se 'K he °Tdia t0 "me distance. The same is.

verarbVandiel!"
11 ^ ** °f^^ ^^ »^ «*

snedes ofPp^
Z6 : the faCts ^observation show that the

number of h
0nosPor|* are best suited to moist weather. No

n . heV?s , u
genUS Pero?°«Pora has been as abundant dur-

1??J ,
'

sl Uxo seasons ol drought M h*W» tw« WM a

summer, thev occurred
\ in I f thr°U^h the dr>

Hosts in inoilt X\ion S T^ ^^ntities, and only upon

pools a fru , r "

alon£ streams and the edges oi

mildews w\;^:;;:
nd

the '"ng September" rains

ing in shady place The tlnceu
,Pon seedling plants grou-

enced by drouSrt Lt »
8 T* Cystopus seems lea infl»-

»Peci>s7andX^feld 1^' there was Iess of an? of the
mte*»ted specimens were those growing mS' w"'"6



1 888.] BOTANICAL GAZETTE. cJq

the best situations for obtaining moisture. In all cases when
the Peronosporere flourished it was with succulent herbs, and
even with these there was probably less growth of the para-
site, and sometimes a greater manifestation of disease, due to
lack of resisting power in the host ; so that these instances
are no exception to the rule that dry weather is not advan-
tageous for the growth of the Peronosporea*.

Botanical Laboratory, Ames % Iowa.

BRIEFER ARTICLES.
Heinrich Anton DeBary.— Heinrich Anton DeBary, professor of

botany in the University of Strassburg, and editor of the "Botanische
Zeitung," died in Strassburg, after a long severe illness, on the 19th day
of January. 1

Professor DeBary was born in Frankfort-on-the-Main on the 26th of

January, 1881. He completed the course of study at the Gymnasium of

that city, subsequently studied medicine at the universities of Heidelberg*
Marburg and Berlin, and in the year 1853 entered upon the practice of

medicine in his native city. During his university studies his natural
inclination led him to devote much attention to botany, and it was par-

ticularly through the influence of the admirable and thorough instruc-
tion of Alexander Braun, then professor of botany at the university of

Berlin, that he became specially interested in the science, which he after-

ward pursued with such eminent success.
In the year 1854, or when but twenty-three years of age, be became

instructor (Doeent) in botany at the university of Tubingen, and in the

following year (1855) he was appointed professor of botany at '
the uni-

versity of Freiburg in Baden, where he remained until 1867, when he
accepted a similar position at the university at Halle, and in 1872 he was
called to the chair of botany in the then newly opened German university
°f Strassburg, which position he occupied at the time of his death.

The first botanical researches of DeBary, which were published before
entering upon his career EU9 a teacher, were entitled "Beitrag zur Kennt-

J|88
der Achlya prolifera, Zygomyceten Familie der Pilze" (in 1852), and

Untersuchungen iiber die Brandpilze und die durch sie verursachten

rankheiten der Pflanzen" (in 1853). Among his larger and most
^dely known works may be enumerated the following: " Beitrage zur

^phologie und Physiologie der Pilze," in five parts (1864 to 1882),

Ve*gleichende Anatomie der Vegetationsorgane der Phanerogamen

c

0ur notice of DeRary's death in the preceding number, taken from Pharm. Bunds.,

erected as above by the announcement in Botanische Zeitung for January 27.—Eds.]
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and Fame " (1877), " Vergleichende Morphologie und Biologie der Pike,

Mycetozoen, und Bakterien " (1882), and " Vorlesungen uber Baklerien"
(1885). Several of these works have been translated into English or

other languages, and are well known to American botanists. In addition
thereto, DeBary has published a very large number of special mono-
graphs; and the many valuable contributions from his pen contained in

the"Botanische Zeitung," which has been so ably edited by him since
the year 1866, also reflect the accurate and painstaking investigations of

this talented and renowned scientist.

As a teacher Professor DeBary was characterized by great clearness
of expression, and the facility which he possessed for demonstrating the
subjects of his lectures by crayon sketches or impromptu drawings. His
reputation as an investigator had long extended far beyond the limits of
his native land, and for many years students and teachers of botany from
distant countries, including many Americans, were attracted to his lab-
oratory. In his relations with students, or in conducting examinations,
rrofeasor DeBary was always just and considerate, and in social inter-
course he was most amiable; but on no occasion was his genial tempera-
ment more manifest than on the frequent botanical excursion which he
was accustomed to make with his pupils during the spring and summer
to the adjacent field, and forests, the more extended rambles in the
V-ges and Black Forest, or the occasional visit to some alpine peak of
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Post office Department,
Office of Third A sistant Postmaster-General,

nj .
Washington, D. C, February 11, 1888.

MUora Botunu i Gaz ette :

Sn -Your letter of the 4th inst., addressed to the postmaster-gen-
eral, has been referred to this office.

Under the recent act of congress in relation to permissible printing
and writing upon second, third and f jurth-class matter, there may be
placed upon specimens of dried plants, or on any other natural history
specimens, to be transmitted by mail, without subjecting them to other
than the fourth class rate of postage, label* bearing the written names of
the specimens, locality and date of collection, and the collector's name-
where these inscriptions are wholly for purpose of identitication or
description.

The labels you submit, and which are herewith returned, are there-
fore permissible. [These labels are of the usual form, giving the above
data.—Eds.]

As this specific ruling under the act referred to has never been pro-
mulgated, it is not unlikely that specimens sent by mail with such written
descriptions will be subjected by postmasters occasionally to delay, and it
may be to improper exactions of postage. To prevent this as much as
possible, publicity will be at once given' to the ruling.

Yours, very respectfully, H. K. Hari 3,

Third Assistant Ibttmaster General.

Further notes on imbedding.—In the July number of the Botanical
Gazette for 1887, p, 172, the editors noticed a method for imbedding
delicate plant tissues which I described in the Bat. CentralblatL Since the

publication I have had opportunity of gaining more experience in the use
of this method, leading me to modify it slightly. In the first place, 1 now
use absolute alcohol, where I formerly only used the strong methylated
spmt of commerce. Further, I now leave specimens to be imbedded for

twenty-four hours in pure oil of cloves (after they have sunk), twenty-
ur hours in pure turpentine, twenty-four hours in turpentine saturated

Wl th paraffine, and twenty-four hours in melted paraffine. Although
much more time is thus required, the results are more reliable, and lean
now imbed, by my method, without previous staining in borax-carmine,
aud thus considerable time and trouble is saved.

Perhaps I may be allowed to add that sections fixed to the slide with

collodion stain very well with Bismarck brown, and can then easily be

Photographed. Bismarck brown 1 stains all cell walls. If Kleinenberg's

hematoxylin is used in addition, the cellulose walls turn blue, while all

°*her walls retain their yellow color, and thus a nice double stain is ef-

ected. If sections of young tissues are treated in this way, the process

°j hgnification in vessels can be easily traced ; and if the hematoxylin is

^howed to act a sufficient time on the sections, the structure of the pro-

J2l^^^ out—Selmar Schoslanp, Botanic Garden, Oxford.

^S^SSSL l
i

he dntfan of Bismarck brown in the following way
:
pirate lMrt(j|

in 7? n
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,

ho
l
uith Bismarck brown, and add 2 parts of cU £« **^7*JKU^

^adilv RnA^oho1 ' as often nsed bv zoologists, does not stain hpined cell^walK veiy

to keen v*
the 8ol»tion in water which has been heretofore used by botanists is said not

CCP very well.
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EDITOKIAL.
If we were to give a list of the numerous papers and periodicals re-

ceived containing notices of Dr. Gray's death, it would represent the ex-
pression of very many botanists. The sorrow over this sad event finds as

wide an expre .on as did the warm and hearty response to the proposed
memorial vase for his seventy fifth birthday. The burden of these notices
is the one constant refrain, that not only have we lost our leader, but.
more than that, our friend. When did a scientific man ever leave so
fragrant a memory ? When will we find that combination of graces in
any other

? « We will never see his like again," is the very common ex-
pre^10n It this unanimous showing that the best part of a man is his
Kindly

,
lovable spirit would only inspire every American botanist to cul-

tivate it, Dr. GrayV teaching would reach much farther than the department
oi notany A man whose keenest criticism is so kindly that it attract-

ed stimulates, whose wide charity sees good in every worker, however
ooscure, is one who must win to himself an army of followers who will
ever use his name as an inspiration.
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an amateur/' and is modestly keeping silent, apply this writing to him-
self, and know that what he can say finds as large an audience as does the

technical paper of his professional brother.

OPEN LETTERS.

On some mistaken estimates made by amateurs.

I do not wish to be understood as criticising adversely the literature
of the laboratory when I say that its influence has led to mistaken esti-

mates on the part of amateurs and school-teachers. The literature itself

embodies the results of a vast amount of painstaking research on the part
of students who have been able to give the Jabor of years to their favorite
pursuit. The amateur can give to botany but the few hours of an occa-
sional holiday. The student, with commendable zeal, puts devotion to
science first and the good of the individual second. We admire the
>corn with which he rejects the thought of "an indolent self-culture."
With the amateur the good of the individual should, just as clearly, come
first and botany second—very important, no doubt, but still second. It

should be valued directly in proportion as it ministers to his intellectual
needs. Does it help to a better style of life ? Does it help in the achieve-
ment of a higher manhood or womanhood ? Well, if not, drop it ! Here
is a fundamental distinction, so deep and far-reaching that I do not hesi-
tate to say, in all seriousness, that 1 consider the dead-in earnest labora-
tory-worker the last person qualified to pronounce an unbiased opinion
on the question, what work had best be undertaken by amateurs in

America.
The first, and least harmful, mistake made under the influence to

which I have alluded ia an extravagant overestimate of the educational
value of laboratory work. Both in the high school and college, so far as I

nave seen, it begets a spirit of inquiry into facts curious and interesting
enough in themselves, but of the relative significance of which no cogni-
zance is taken. The student does not "digest what he learns into leani-

ng- ' An elaborate thesis results, for instance, in comparing the cell-

structure of the leaves of this order of plants with the cell structure of the
waves of this other order of plants, the whole abundantly illustrated by an
elaborately prepared series of slides-and there it ends ! Xo generaliza-
tion of agreements or differences, no correlation of certain peculiarities

JJ
cell-structure with recognized natural affinities, not > much even as

t?e recognition oi an a priori probability that a general similarity or dis-

parity might obtain, which an examination of the facts showed was
not^the case-nothing! Observation without judgment! Only this and
nothing more. Were a student, using a common pair of eyes, 'o do the

»me thing, comparing in this thoughtless way. for instance, the groas-

^atomyof the leaves in question, his teacher would tell him-and be
"ght in telling him-that his work was simply silly. I fail to perceive
aow the intervention of a compound microscope is going to stay the ver-

aict. Furthermore, it may be seriously questioned if the power of obser-

f k
lon

' **** *i j s in an v considerable degree capable of cultivation, hooci

Server, are born, not made.
, u . ,.

h,, f

i
i
le second and bv far the most pernicious mistake has been on tne

Par * of many to ignore the one high use which the study of botany, above
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all other things, can be made to subserve, viz.: training the mind to grasp
abstract ideas and to bring the various part^ of an extensive subject into
mental co-ordination. This is education, the very e nee of intellectual
power. Mind you, I am not discussing the advance of science; I am dis-
cussing the advance of man!

When George Eliot, one of the foremost philosophic minds of the
age, was finding pleasure in learning the names of the plants of Ilfra-
combe as • part of the tendency that is now constantlv growing in me to

!S^ Vll

L
Vag

l
ie

,
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M. S. Bebj;.

The death of Dr. DeBary.
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and the instructors, as we all hoped that, according to his own desire and
anticipations, he would soon be with us to direct the laboratory work as
of old. He came down soon after November 1, and the week after de-
lighted everybody by coming into the laboratory. These visits continued,
with some interruptions, for several weeks. I had the pleasure of meet
ing him, of talking with him to a limited extent, and occasionally he
would inquire how my work was progressing. He appeared, as he was
said to be, the kindest of men to those who wrorked under him. He was
quick and intense in all his movements and operations. Every action and
word of his former pupils show not only a profound reg trd for him 1 an
authority in science and a great teacher, but a genuine affection for him
as a man and a friend. It was clear, however, that his nerve- and general
health and strength were greatly affected; his visits became rarer, and
soon after December 1 he appeared no more in his laboratory. During
the holidays his colleague, Professor Dr. Zacharias, who has directed my
own work in DeBary's absence, and who has been, both officially and
personally, very kind and delightful in his intercourse with me, informed
me that all hope of Professor DeBary's recovery had been abandoned.
He suffered very much until within a few days of his death, when he be-
came partially unconscious
.

His death is regarded here as a very great loss to this university, as
t is everywhere to the scientific world.

* He was only 57, hence only in
ms prime as a scientific investigator, and therefore all botanist- lament
the valuable work DeBary might have accomplished had he been spared
ttis fellow townsmen and university colleagues, while knowing well his

world-wide reputation, feel strongly the loss of his well balanced judg-

ment, and his lively interest in ail worthy objects connected with Strasb-
ourg affairs. He often attended the horticultural society of Elsass, as
well as their agricultural society, and in university circles his knowledge
°* men and affairs was regarded as very superior; and his judgment had
great weight in such questions as the selection of professors and the de-
Ve °P?ient of new lines of university work.

ihe burial service at the Botanical Institute was on Sunday, January
-•s conducted by the Lutheran pastor of the Neue Kirehe, Stra burg.
Asides his remarks, and a burial hymn, sung by members of the student
musical club, addresses were also made by Professor Kussmaul, of the

Judical faculty, Professor Fittig, of the chemical department, and Pro-
cessor Zoepffel, rector of the university. Furthermore, notwithstanding

J«e rain which fell at short intervals, the great affection felt for DeBary
was shown by the large number of students, professors and other friends
who walked in the long procession escorting his remains across the cityW the Weis«thurm Gate, to the little cemetery beyond the wall
^Ued Kirchh>fSt. Gallen. Nearly all the student "corps" and Yerbindungen
vere represented. De Bary was even greater as a teacher and organizer

2 W0I
i

k
>
r am disposed to 'believe, than as an investigator. In enumer-

jTO those who have been his pupils, or worked in his laboratory, the

^ seems to include a great majority of those young and middle-aged

wl
1

! J

10^ en£aged in the most advanced lines of botanical work in the

thp n
Several of these old pupils were present at the burial, among

*eni LoU nt Solms-Laubach and Professor Stahl.

an*ii *
ay U is announced that Count Solms, who had already accepted

J2 '
fr°m Gottingen to Berlin, will recall his acceptance of the Berlin

^nion in order to become DeBary's successor here at Strassburg.

btrawburg. William R. Dudley.
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CURRENT LITERATURE.
I

Fossil woods of the Northwest.-
In these few pagesare recorded the latest results of Dr.Dawson's investi-

gations of the fossil woods of the northwestern portions of North America.
After reviewing briefly the work done by others in this field, he states as

his opinion " that no specific or even generic distinctions can be made
with absolute certainty on the evidence of structure alone." For mon-
ocotyledons and dicotyledons this statement is undoubtedly true at pres-
ent, but for conifers perhaps a little more latitu le might be admitted, at

east as regards generic distinctions. The genus Pinus can be with cer-
tainty distinguished, as can several other generic types.

Following out this idea, he has found it expedient not to give specific
names in any case, particularly, he says, "as it seems in every way likely
that most of them belong to species otherwise named from specimens of
their leaves and fruit." They are also unaccompanied bv descriptions.
inis view, on the whole, is to be regretted, for if paleobotany is ever to be
or assistance to geology it must furnish a set of criteria, as complete as
possible, by which stratigraphic relations may be determined. It would,
or course, be a matter of great satisfaction if the trunks, leaves and fruits
couid be correlated, for we should then have very complete stratigraphic
ata but as this can be done only in very rare instances, it seems unfort-

unate that one set of facts should be selected to the exclusion of the other.
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S. rubdlum Wiis. is reduced to a variety of 8. acutifolium ; S. Muel-

leri = S. molle : S. Mendocinum = S. cuspidatum ; S. sedoides = 8. Py-

lsesii. S. strhtum Lindb. becomes S. Girgensohnii Ruse.; and S. interme-

dium Hoffm. is changed to S. reeurvum Beauv. with doubtful propriety.

S. cyclophyllum is considered as probably an immature form of S. eubse-

cundum. S. raacrophyllum var. Floridanum is rais 1 to the rank of a

spenies, S. Floridanum Card. While it is a good variety, we can not see

that it has any well grounded claim to specific rank. To these changes,

with the two exceptions noted, our studies incline us to accede.

M. Ctrdot greatly desires to receive specimens of Sphagna from our

bryologists, in order to make his work more complete, and we hope our

collectors will not forget him in their exchanges. His address is Stenay,

Meuse, France.
American Charace«T.

Botanists are beginning to understand that their best work is done

by confining their attention to a single subject or a single group. Select-

ing some genus or order that has been neglected—and very few have not

been neglected -they give it an exhaustive study, and the result is abet-

ter understanding of the group than has ever before been attained. It

is in this way only that we can expect to build up modern botany. In a

work5
that lies before us the author is to be commended for his selection

of a very much neglected group, and congratulated upon the very com-

plete and careful way in which he has gone about to " work it up " This

first part is but introductory, laying that foundation of knowledge which

is necessary for an intelligent study of the group. The second part,

promised in a year or two, will contain descriptions (with illustrations)

of the species now known to inhabit American waters. The introduc-

tion contains directions for collecting, with the habitats and proper con-

dition of the plant. The interesting observation is made upon Chara

fragile that it is universal," found in every country and clime, in ice-

water at the north and in the hot springs (boiling water) of the Yellow-

stone." An historical account of the group is given, followed by the dis-

cussion of germination, development of the cortex, stipules, leaves,

branches, organs of fructification, development of the spore, all fully illus-

trated.

The part closes with a classification and synopsis of the species, pre-

pared by Dr. 0. Nordstedt and translated with his permission. It seems

that before the researches of the late Professor A. Braun the classifica-

tl°n of Charads was " confusion worse confounded." His researches into

the morphology of the group laid the sure foundation for classification,

a*d "Charace® began, as it were, a new existence in the scientific world,

5^Uo âble to the birth of the Linnaean system." BraunV^Fi^g-

5 Allen, Timothy FiELD.-The Characeae of America, Part I, containing^the introduc-

;:
mo*logy and classification. 64 pp., 55 figures, large 8vo. New York :

Published

y tbe au thor, 1888.-S1.00.
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menta" have been edited by Dr. Xordstedt. Dr. Allen's work should
stimulate botanists to collect our American species, for, according to the
author, very little of it has been done.

Minor notices.

m
TH* SPhWnaces! come in for a large share of the study of mosses. Dr.

Mart.n Waldner has published* details of his investigations on the develop-
ment of thesporogonium of Sphagnum and Andrea*, the results of which
* ere summan zed some time ago in the Botanist-he Zeitung? These re-
searches relate almost wholly to the early stages of the development of
ine sporogonium, and the author has traced out with much care the posi-

ZU1 8U7T0n of the dividl»g walls which cut up the oospore into

Z°nZ a
° genera the 0ri^in of the spore-layer, the walls of the

pore case and the columella are pointed out and illustrated on the excel-
lent plates. For the details we must refer to the paper itself.
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cause it exhibits such a close correspondence of its mature characters with

the structure of the embryonic Lycopodiums.

Cultivated Verbasct ms have always been favorite plants for hybrid-

izing. Dr. Victor Schiffner11 has given us an interesting account of these

hybrids in general, and then describes minutely some new hybrids from

V. pyramidatum which were discovered in the summer of 1885 in the Bo-

tanical Gardens at Prague. They were growing spontaneously, and were

of sufficient interest to justify a careful comparison of their characters

with those of their parents. The hybrids studied resulted from the cross-

ing of V. pyramidatum with V. nigrum, V. phcenicum, and two different

combinations with V. phlomoides.

NOTES AND NEWS.
Dr. J. T. I. Boswell, the well known English botanist, died Jan-

uary 31st.

A bill to establish an experimental grass and forage station has

been brought before congress by Senator Piatt.

Centuries XX and XXI of Ellis' North American Fungi will be

issued early in the spring—probably in March or April.

A revised edition of Underwood's " Ferns and Their Allie> " will be

issued shortly from the press of Henry Holt & Co., New York.

Dr. Ed. Palmer has just returned from Mexico. His collection of

plants, some 600 species, is on the way, and doubtless contains many new
things.

The appearance of the new journal, Garden and Forest, has been de-

layed by the serious illness of Professor Charle^ S. Sargent, the editor in

charge.

The Index Seminum, the catalogue of seeds for exchange at the Jardm
des Plantes, has just been received. It contains 18 quarto pages, 4 col-

umns to a page.

. The regency of the Smithsonian Institution, made vacant by the

death of Dr. Gray, has been tendered by the U. S. Senate to Prof. Andrew
D

« vvhite, ex-president of Cornell University.

The Journal of Botany for February contains descriptions of 4 new
terns and 13 newTillandsias. Dr. Baker, in his synopsis of the lilland-

8lese, has reached the 165th species of Tillandsia.

fl

Mb. A. P. Morgan continues his contributions on the " Mvcologic
flora of the Miami Vallev, Ohio," in the Journ. Cin. Soc. Nat. Hi»t. for Jan-
u**y- The paper includes the order Thelephorei under Hymenomy-

" - hifkner, Dr. VicTOR.-Ueber Verbascum-Hybriden und einige neue Bastarde dt

verbascum pyrimidatum M. B. (Bibliotheca botanica, heft 3.) 15 pp., 2 plates, 4 .
ca.

Theodor Fischer, 1887.-4 marks.
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The forestry convention held at Gmnd Rapids, Mich., January 27
and 28, was a profitable gathering. Dr. W. J. Beal pn ided, and B. E.

Fernow, of U ashington, C. W. Garfield and other well-known speakers
were present.

As the possible successor of Professor Dickson at Edinburgh Uni-
versity several well known botanists are mentioned, among whom are
Professor iky ley Balfour, Mr. Geddes, Mr. G. Murray, Professor McNab
and Professor Traill

The Italian Journal of Botany bearing date of January 31 is princi-
pally occupied by a monograph of the genera Pleospora, Clathrospora
and Pyrenophora, by A. N. Berlese. 0. Beccari also describes some nev
palms trom JNew Guinea.

The report of die New York Agricultural Experiment Station for
tne year 1887, recently-distributed, contains items of botanical interest bv

Si TL f ?TPS ?[ mv»tigatora. The chief topics relate to fungou
diseases of plants and fungicides.
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atomieal structure of orchid

Mr. James M Macoux will botanize next summer along the shores
of James bay and the east coast of Hudson bay. As considerable diffi-
culty is experienced in drying specimens, he onlv collects those required
for the use of the Canadian Geological and Natural History Survey. He
very kindly offers, however, to collect material for specialists working up
any group of plants, and without any charge. He may be addressed at
Ottawa, Canada.

The February meeting of the botanical section of the Biological
bociety of Washington, D. C, presented the following programme:
Notes on the Lake Superior flora, Dr. George Vasey; A visit to a fossil
forest. Prof. F. H. Knowlton ; Identification of fossil woods, Prof. Richard
poster; Variation of habit in Ampelopsis, Dr. C. V. Riley; New western
Uredmeae, Mr. B. T. Galloway; Influence of cross-fertilization in the
orange, Mr. C.L.Hopkins.

The Gardeners 1

Chronicle
{ February 11) gives an illustration of Psiadia

rotundifolia, a composite, styling it "the last of its race.'
7

It is a tree
about twenty feet high landing in a broad, open space near the entrance
gates of the famous Longwood, St. Helena. It is actually the last living
representative of the genus.' It \> a rare thing to see even the photo-
^Yau °* ^e ^ast i n(lividual of a species. Kew has herbarium specimens,
and has succeeded in germinating seed.

,..
-DR

- M. MobiUS has recently published a paper in Pringsheim's Jahr-
buclier, also distributed separately, on the abator '

"

leaves as furnishing character- for classification. He finds that, as in the
case of the leaves of grass* and conifers and the fruit of umbellifers,
Y^ry helpful and often strongly diagnostic characters are to be found,
tte points out a practical application of such knowledge in determining
rare and costly exotics which are not in flower.

ih
THE anxual Report on the flora of New York for the year 1885 by

tne state botanist, Mr. Chaa H. Peck, has been distributed. It covers 46
octavo pages, and is accompanied by two plates. The additions to the
nora of the state number over two hundred, all but two being fungi, and
winy-seven of which are marked as new species. The Agaricinian
species of Pleurotus, Claudopus and Crepidotus found in the state, num-
bing thirty-one in all, including two new species, are described in full,

^th notes.
e

Prof. William Trelease has published his address before the

nn <*£
m A880ci Ation of the St. Louis Medical College (January 18, 1888),

J?
™ctena from a botanical stand-point," in the Weekly Medical Review

diffi 1

Uary 28 and Fe^«ar.V 4 - It is »» excellent presentation of a very
nicult and commonlv misunderstood subject before a cla of students

:.
no

.

m
.
ust know something of it. Bacteriology is a tremendously exag-

fhlt
sub

iect in the popular mind, and it is* well occasionally to have
n* tacts m the case plainly stated.

r

The
JL
e has keen some uncertainty about the nutritive value of mush-

3ms. They are commonly ranked" with meat, but a recent German
ruer states that it takes nine pounds of the common mushroom to equal

nY»
nn
i x!

beef - The matter has been investigated by Mr. E. F. Ladd

(a2
-

' A^ric * ExP* Station, 1887, p. 464), who tinds that mushrooms

tom^o^ camPestris) gathered from a pasture at Geneva. ]V 1., con-

So^i \
1>er cent - of digestible albuminoids, and puff balls (Lycoperdon

thfm?U8) from 70 to 80 Per cent" according to maturity. He concludes
tney compare favorably in nutritive value with meat.
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New or rare plants/

ASA GRAY,

Hibiscus incamis WendL Doubting the sulphur colored or
straw-yellow petals, I referred this species to H. lasiocarfos
Cay. in Proc. Am. Acad, xxii, 362. But I find that Dr. Chap-
man well knows the yellow-flowered plant, and I have now
received it from Alabama, from F. J. Muller through Prof.
Meehan. Chapman's character is a good one, but I have
passed some dried specimens for a form of H. Moscheutos,
which it much resembles. I have confirmed H. lasiocarfos
wv. tor the hairy-fruited species, hy referring to the origi-
nal in herb. Jussieu at Paris. I here record the rehabilita-
tion of H. incamis. because in these days catalogues are so
numerously and promptly published.

Klepharipappus lams. Glabrous and mostly smooth up to
the few-flowered small heads : stems and effuse branches
nliform; leaves all appressed and small, the upper squama-
ceous

: involucral bracts 6 to 8, oblong : flowers open through
the day (not closing in sunshim in the manner of B. scaber).
B.scaber, var. 'hsvis Gray. Svn. Fl. I

2
,
304.—E. California to

P» Oregon
; collected near Waldo in the latter state by Bran-

aegee in 18X5. and T. Hozvcll in 1 $J. The latter indicated
to m the diurnal anthesis. which.' with the other characters,
ows this to be a wholly distinct species.

Hieracimn Howellii. Allied to H. Greenei, but decidedly
omentose-canescent, even to the similar involucre, and be-
ow more villous-crinite : stem (a foot or more high) leafy up

the panicle: pappus apparently pure white, but still

\onng.—Deer Creek Mountains. S. Oregon, 7. HozvelL
July. 1887.

Troximon barhellulatum Greene in Gray. Syn. Fl. I
2
, 437.

" ' H°well has collected this rare species, July 19, 1887. in
a dwarfer form, and with pappus bristles so decidedly barbel-
a e that it might be called subpjumose !

Sggfej^g, Mass .

This paper, marked " Bot. Gazette," was found lying upon Dr. Gray's study tal
,
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liulescribed plants from Guatemala. III.

JOHN DON \ ELL SMITH.

(WITH PLATE II.)

Mimosa sesquijugata. (Series Sensitive Benth.)— Fruticu-
lose, suberect, glabrous, unarmed: stipules linear, rigid.
striate, setose-ciliate, tf lines long

; petioles firm, 12-18 lines
long; leaflets coriaceous, glaucous, oblong, obtuse or acut-
tsh, mucronate, base dimidiate-cordate, 4-nerved, reticu-
late 8-10 lines long, half as broad, margin and under-
surtace rigidly setose, interior leaflet of lower pair want-
ing; rhachises bristly, 1-2 lines long: flowers tetramerous

;

peduncl* retrorsely strigillose, more than half as long as
petioes; bracts subulate, ciliate, less than half as long as
corolla

:
calyx almost obsolete, hyaline, ciliate-toothed : co-

rolla glabrous, purple, 1 line long: stamens 3-4 lines long:
legume not seen.—Near the Brazilian M. i>laucescens Benth.

paz, ait. 5 000 feet, July, 1887. (Ex Plantis Guatemalensi-
DUS

1 uerckheimianis, quas edidit John Donnell Smith, 1327-

Melampodium brachyglossun,.—Annual, herbaceous, 2-3 feet

Si 1

P S
f' glandulil1" above, dichotomous, branches

q ad angular
:

leaves scabrid on both surfaces, subtripli-

icumfn\t
COaT y

i

0Othecl '+"»* inches »<»g. triangular,acummate, abruptly contracted to a winged petiole dilated

u acTd
;

Jf
ryin

£ t0 °?°n^ and ^nceolate, cuneatelv con-

6-7
7 <h<u-tUr

°
L

""^.o^iwau ana nign ; invol

nte nl-,r
nilt

r'

ro^d-acuminate, piTose ; ray,. _ „,
yellow &? lme ln

u
diam^r, 2-3-lobed pilose beneath,

chenla bSS T°U8
.,
bracts ™gose, callose - tuberculate;

-Cohtn r

V

T
dtr i{^m ' concentrically striate, 1 line long.

4, 761.)
July, 1885,

lea^fSriSSfftu^ T" V
ee: ^labrous throughout:

entire, oblon'T/inT ?'
me°late and P™ctate beneath '

datelv pSed 4
and ll

°Dg
' * thh'd aS br0ad

> ^-T
corvrabs termini 1 1

tUSe
' narr°wed to a short petiole:

pXhS £; 'Mr' Pedu°cled, half as long as leaves:

^^frim^utfT at apex of Aexuose rhachis and

oblong, a h rd Vs
' ltlnches

- 7~9 Hoes long: sepals 5, ovate-

elong^oWoL ^Kg aS
T

Peta,S
' P^stent in fruit

:

petals^
fc owong, 3i lines long, obtuse, white, like the sepals
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rubropunctate in lines and dots: stamens 5, 2\ lines long;
anthers exceeding the flat tapering filaments, linear-oblong,

quadrangular, base cordate, apex obtuse and mucronulate,
biporose : style nearly equaling petals; ovules 12-16: fruit

red, glandular, 3 lines in diameter, crowned with persist-

ent base of style. — Distinguished by secondary branches
of inflorescence two to three times exceeding primary ones.

—

Mountain forests of Pansamala, Dept. Alta Verapaz, alt.

3,800 feet, Aug., 1886. (Ex PL cit. 1,035.)

Cobrea triflora.—Leaflets 3-jugate, uniform, oblong-lance-

olate, tapering from the middle to an acute mucronulate apex,

somewhat narrowed to a cordate-truncate base, 2^-3 inche

long, marginate, petiolules 4-5 lines long: peduncles 2-3

inches long, terminal pedicel 6-^8 inches long, the two lateral

of later development from alternate foliaceous bracts : calvx-

segments almost free, patent, lanceolate-acuminate, margin
revolute. 1 inch long, like leaflets naked, yellowish-green

dotted with red, pale within: corolla broadly subcampanu-
late, i| inches long, pubescent, pale-yellow, reddish below

;

lobes short, rounded, erect: stamens and style shortly^ex-

serted.—Leaves as figured for C. gracilis Hemsl. in (Erst.

L'Amer. Centr. t. xvi : flowers nearest to the Ecuador C.

mmfanulatus Hemsl.—Banks of Rio Cajabon, near Coban,
alt. 4,300 feet, Dec, 18S6. (Ex PL cit. 204.)

Beloperoue Pansanialaiia. (§ Belofierouides.)—Fruticulose,

epiphytal, prostrate: branches ascending, dichotomous, te-

tragonal, pubescent in two lines: leaves membranaceous.

°paque, beset with cvstoliths, glabrous, dark-green above,

glaucous beneath, rhomboidal to elliptical, each end acumi-

nate, 12-16 lines long, 6-7 broad, petioles 1-3 hnes long:

flowers 2-4, at length pedicellate in a subsessile fascicle:

spatulate bracts 3 lines long, linear-spatulate bracteoles a

third longer, both truncate at apex and glandular-hairy:

caryX-Segments linear-setaceous, 5 lines long, barbellate

:

corolla 18-20 lines long, scarlet ; lips nearly equaling tube

and each other, hairy without, glabrate within, the postenor

°ne bidentulate, the' anterior 4 lines broad with lobes 2 lines

lQng
: stamens nearlv equaling lips ; lower cell remote, scarcely

calcarate: stvle shortly exsert.—Pansamala forest, alt. 3,800
fee t. Oct., 1885, Sept., 1886. (Ex. PL cit. 732.)

Thjrsaeanthus geniinatiis SufTruticose, ferruginous-pubes-
cent: stem tetragonal: leaves pergameneous, nitidous ex-
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cept veins, oblong-obovate, cuspidate-acuminate, long-atten-
uate to a small obtuse base, shortly petioled, 10-14 inches
long: thyrsi in a brachiate long-penduneled foliaceous-
bracted panicle, virgate, 6-12 incheslong: cymes subsessile,
at length geminate on a bipartite peduncle 3 lines long, 3-10-
flowered, exceeding vrerticillastrate intemodes, small bracts
and bracteoles linear-lanceolate, pedicels 4-6 lines long:
calyx-segments linear-lanceolate.

1 lines long: corolla
straight 13 lines long, purple, tube equaling inflated
throat: lobes nearly equal, oval, ciliat . posterior one erect
and 2-lobuled, others reflexed and 4 linos ong: stamens
nearly -qualmg corolla-limb, cells equal : stamin minute.
uncinate.—The allied T. callktachyus Xees in DC. has
leaves less minutely and prominentia reticulated, cvmes sub-
sessile, corolla-limb smaller with lev Nees, superior lobe
narrow and entire, stamens verv short and included.—Pansa-
ma t forest, alt. 3.800 feet, Oct.. 1885, May, 1887 (Ex. PI.
cit. 740.)

J ' - '
v

Scutellaria lute..' (§ Stachytnacris Bentb.) _ Fruticose :

stems terete tusco-velutinous
. branches and inflorescenc

umopilose, glandular
: leaves like (lower, rice< ,us and ai m-

S" ;
v:

•

to ovate-oblong. 8-15 lines long, crenate.
peholes 2 3 hnes l0 racemes lQQseo( irs $f declinateS. r!i

2
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2 h

r
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4 m

?
S l0ng
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u d
° l
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PPei* h
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a v c n^ ,T
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^ S r°
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JuU: T (Exl^ ^^ta'Roia. alt. 5,000 feet,

pie or ftircat/ l
°
l!a—Kootstock tuberculate : stems sim-

pedunde
> £ h32 T** **&* CrisPa* and *"***<

lines in diame'te t 1 •
g

:

recePtncle acetabuliform. 9-12

green 4h? £ lb^^llid eternally ; border of disk

white, ween wL j •

°ad
; folate areoles quadrate,

«nnwS^SS^« P,Stllhlte florets ^, intermixed with

Fessed abovSblw-
S

:

nucules 8tiPitate <
obo™id

<

c°m"

and below in opposite axes, a line or more long
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ows :

Plate II should be placed in the April number. The ex-

planation of figures is as foil

1. Matured frond. 2. Cluster of young fronds. 3. Under surface of

a basal pinna. 4. Upper surface of an intermediate pinna and rhaclns.

5. Gemmule vertically divided. 6. Scale from base of stipe.
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ASPLENIUM VERA-PAX. n sp .
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and broad ; endocarp shining-white, callose, delicately retic-

ulated. — Pansamala forest, alt. 3,800 feet, Sept., 1886.

April, 1887. (1 < PI. cit. 751.)—Freiherr von Turckheim's

numerous specimens, representing all stages of growth, show

no tendency toward lobing of leaves. The originals of Dr.

Watson's description, sparingly collected by him in the tierra

calkntc. are somewhat less robust plants, and the leaves have

a more distinctly continuous intermarginal vein ;
the flowers

were not described, and in the specimens seen are insufficient

for examination.

Asplenias! Vera-pax. (§ Diflaztum.)—Stipes tufted from a

short rhizome with a few black scales toward base. 18 inches

long: fronds subcoriaceous. glabrous, pale beneath, punctate,

ovate-lanceolate. 12 inches long, lower half pinnate, the up-

per cleft or lobed and tapering to an elongated serrate apex :

rhachis sulcate on face, angled by decurrent pinnae, bearing

in their axils a gemmule covered with minute scales :
pinna'

7-8 to a side, oblong to oblong-lanceolate, acuminate, dis

tantlv serrulate, base truncate on upper side and reduced on

lower; basal pair stalked, produced, 4^ inches long, 1 inch

broad
;
others a third to a half smaller, adnate. confluent

above: veins single, erecto-patent. mostly 1-3-branched, the

lowest anterior veinlet soriferous : sori 15-2310 a side. 6-8

lines lonu. falling short of both midrib and margin, dipla-

zioid chiefly below middle of pinme. (Plate 11.)—Pansamala

forest, Dept. Alta Verapaz, alt. 4,000 ieet, Sept., V ^6. (lv

Pl. cit. 850.)

Baltimore. Aid.

Notes on Western Umbelliferse. I

JOHN M. COULTER AND J.
N- ROSE.

In the following notes those specific names are used which

are commonly known to collectors.

Podosciadhun Gray has been rather remarkable on ac-

count of its poor representation in herbaria, and the restricted

range of its species. Curiously enough, both of these things

have come from a strange confounding ot its species with

those of Carum. and herbaria are found to be richer in these
.

' . . -1 .i *— Urt* Kopn vprvniWOC \Jl WtU LUIl, tUlU htJWtui" "4V -

forms than their labels show, and their range has been ven

m

materially extended.
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P. Holandi
Gairdneri VndT n J
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May, 1882, as no. 67); Union county {Cnsick 1010, in 1882

and 1884).—This species has been referred to P. Nevadense,
as several other species have been, but always with a doubt.

In Howell's distribution it is labeled P. dasycarpum. It has

been too often collected in its early condition, before either

fruit or leaves had matured, and in this stage has been very

puzzling. Mature fruit of Cusick"s collecting, in Canbv's
herbarium, has enabled us to characterize it as quite a dis-

tinct species. It belongs to that tuberous-rooted group of

which P. farinosum and P. Cous are representatives.

[
^ Peucedanum Sandbergii, n. sp. Caulescent, branching at

base, an inch or two to a foot high, from an elongated com-
paratively slender root, rough puberulent : petioles wholly

inflated, 'with a very conspicuous white-scarious margin;
leaves ternatelv or pinnatelv dissected, the ultimate segments
very short linear: umbel very unequally 6 to 15-rayed, with

no involucre, and involucels of distinct linear-lanceolate

. bracflets
; ravs 1 to 4 inches long ;

pedicels a line or two
long

; flowers bright yellow : fruit ovate, puberulent, 2 to 2$
lines long, ih lines broad, with very narrow wings, and fili-

form dorsal and intermediate ribs'; oil-tubes 4 to 5 in the

intervals, 6 on the commissural side ; seed-face plane.—Bare

mountain tops, 5,000 feet altitude, along snow-drifts, Koote-
' tiai countv, N. Idaho {J. H. Sandbag 47); Upper Manas
Pass, 7,360 feet altitude, N. Montana ( W. M. Canby 153) ;

North and South Kootenai Passes, British Columbia [Daw-
son 876).—This very distinct alpine species is remarkable for

its inflated petioles with verv broad glistening scarious mar-

gins, which form the most conspicuous feature of the plant.

The peduncles are short when the plant first blooms, rising

but a few inches above the ground ; but they rapidly elon-

gate, becoming as much as a foot high. The tortile rays

also are often verv much elongated, becoming many times

longer than the sterile rays.

Peucedanum Oeyeri Watson still remains an almost un-

known species, mature fruit not vet having been collected.

The species is badly confused by collectors with P. fartno-

sum Gever. It seems to have been the habit ol many to lav

^ a good stock of P. farinosum and then to label halt ot it

p - Geyeri. Specimens of the latter species are very much
to be desired.

Peucedanum nudicanle Nutt. This species was first reported

by Bradbury and Xuttall from the " high plains, on the upper
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part of the Missouri. Arkansas, and the Rocky Mountains.'
and also collected by Lewis and Douglas -on the Oregon,
feince that time true P. nudicanle seems to have been lost
sight of. until it has now turned up from its original range.
in the collections of Canbv and Tweedy . The former sends
n h-om Montana and Dakota (no. i :] : the latter from the
national 1 ark (no. 8= 5). Forms referred to this species are
common enough

; but we have not vet seen true P. nudicanle
avi ay from its original range • on the head-waters of the Mis-

««
Ull

ii

e
!fi> ,.

any one c 'ln suPPlv fruiting specimens of the
so-calJed I

. nudicaule. which is said to extend as far eastward
as lowa, we would esteem it a favor.

A^eliea areata of Nuttall, reported by him from Vancou-

Hnw! i

'

!o
aS not

,

been collected since until discovered bv

riZ,
m

i a
2 a

-u
the baSe of ML Adams, Washington Tef-

akW H /
h
?
tnbl"ed «» A. genuflesa

; and then in 1886,

had W„ ifTu /^00 '
by lhe s;l™ collector, where it

alt distHh
e
,
Cted P Hend*™n (»* 382). in 1884, and
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aLs W. )' fn"
S° n™
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280 ^hin
^
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couVerS Lep°U#h '
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in i o- ;" i^
1
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g Statl°n

-
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f
p -
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>
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leaves and th?fl
ly the whi*ned lower surfaces of the
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°Vat

t' ?
t0 4 incheS ,on^ 2 t0 3

inch6S

involucre an/T T UI
?
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*

r^v, r .

S °f numeYous linear-acuminate

iong: flower; win ? ^f8 lon
<- ; P^icels a line or less

lines "loner, d
™"

,

Ut oblon
tf. more or less pubescent. 3

Wings thick and rVl "^mediate ribs prominent, lateral

in the intervals ? •' f oad as bodv : oil-tubes solitary

sulcata beneath thl °?
,

con™ssural side : seed deeply

ened bv sea sm- l ?i

tub
*A
wkh PIane fece.-Bluffs, moist-

ritory, Aug. c

P
«V- (Z^Z (Lon- Beach

>> Washington Ter-
g 5, io&., {Henderson i\^6).

^ulctua lacinfata HnnV j a . '

herbaria with S h£ £, Arn
- ls very much confused m

having been disWh£ T^*' a Sood cfea] of S -
laciniaU

distnbuted as S. bipinnatifida, as, for instance,
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Pringle of 1882, and Jones 3149. The palmately parted
leaves, spinosely pointed teeth and bractlets, yellow flowers,

less prickly fruit, and sulcate involute seed-face of S. lacin-

iata are well set off against the pinnately parted leaves,

merely acute or but slightly pointed teeth and bractlets, pur-

ple flowers, densely prickly fruit, and broadly concave cen-

trally ridged seed-face of S. bipinnatitida. Nevin and Lyon,
in their exploration of San Clemente Island (off S. Califor-

nia), collected S. laciniata with pedicelled fruit, but in even-
other respect perfectly typical.

/ Saiiicula Howellii, n. sp. Stems coarse, a foot or less high,

more or less buried in the sand, bearing tufts of stout, elon-

gated peduncles and leaves : leaves broad and palmateh
3-lobed (often much modified by burial in the sand), the

divisions rather sharply cut and toothed, the teeth mucronate-
tipped : umbels unequally few-raved, with involucre of a few

leaf-like bracts, and involucels of very conspicuous bractlets.

Sometimes much exceeding the large globose heads of fruit:

flowers yellow : fruit short-pedicellate, prickly all over, i to

2 lines long
; oil-tubes irregular in number and distribution ;

seed-face concave.—Sandy shores, Tilamook Bay and Ocean
Beach, Oregon, July 15, 1882 {Howell 16. Henderson 1584) ;

also on Beacon Hill; Victoria. Vancouver Island, May 5.

1887
I Varo/tn 5). This sea-coast species is most nearby re-

lated to S. arctopoides TT. & A., but the habitat of that speci.

its almost stemless habit, its leaves so laciniately dissected as

to appear fringed, its fruit naked at base, and its nearh

plane seed-face, are the more marked characters which serve

to distinguish it from S. HowelliL

Phellopterns littoralis Schmidt, that curious sea-shore specie s,

much resembling Cymopterus in fruit, has had its range

ex-tended bevond the Oregon shores, where it has been col-

lected by Cooper, Howelf and Henderson, having 1 sen dis-

covered by Professor Macoun in Vancouver Island in 1887.

lMnipinella apiodora Gray, of the Pacific slope, is a great

desideratum in herbaria/ It seems to be widely distributed

enough, but very rarely collected.- Specimens of it are very

much desired by the writers.

Crazjfordsville, Ind.
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Notes on l arex. IX.

L. H. BAILKV.

vl. Carex pansa. One of the Mullifr-. ^ F„„^. wneoi xnzAiuitttiorce: extensively creep-
ing by a woodv honzonta] rootstock 2 to 4 inches deep : culm
scabrous above, stiff and erect or nearly so, about a foot high,
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• the type, a robust leafy plant with large
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inflated perigynia, occurring in the most northern states ; a

more slender form with slimmer pointed perigynia, growing
in the middle and southern states : a depauperate form with
very short perigynia, found in the southwest. The following

characters distinguish these plants

:

Ty-pe: Stout, leaves broad (} inch wide usually) : bracts

broad and leaf-like, diverging, very much exceeding the

culm: spikes heavy : perigynia much inflated, blunt : scale

nerved, below, cuspidate or muticous, all except the lowest
ones shorter than the perigynium. Boott, t. 86.—Xew Eng-
land to Michigan and Illinois, and Pennsylvania.

Var. angustifolia BootU 111. 34, t. 87.

—

C. laxifiora Ell. Sk.
Bot. Car. ii, 549. C. grisea var. minor Olney, Hall's PL Tex.
25.—Much more slender, the culms usually weak: leaves

scarcely half so wide as in the species, the bracts especially

much narrower and shorter, more erect: spikes more slen-

der, appearing two-ranked (in dried specimens at least)

:

perigynium scarcely inflated, trigonous-oblong, bearing a

sharp beak-like point
:

' scale nerveless or very nearly so,

longer, sharper, and more spreading than in the species.

Southern Ohio, Pennsylvania and New Jersey, southward to

Florida and Texas. Common in the middle states. The
variety, as outlined here, includes somewhat more than Dr.
Boott evidently intended to designate, but there are no char-

acters, so far as I know, Which separate the extreme southern
very narrow-leaved form from the plants of the central states.

It is still a question as to the relationship of this variety with

Carex oligocarfa Schk.
v Var. globosa. Usually low (three to eight inches high

varying to over a foot in the more developed forms): spikes

few-flowered (often containing only two or three perigynia)

:

perigynium short, inflated, very blunt, nearly globose or

somewhat obovate : scales short, not conspicuously cuspidate,

or the upper ones wholly muticous.—St. Louis, Mo., Eggert,

Arkansas, Hasse (specimens somewhat intermediate between
this and var. angustifolia) , Texas, XeaJIy.

4. Carex flava Linn., emend.—Carex flava is a puzzling

species. CEderi
may not be distinct. Yet there appears to be a satisfactory

line of demarcation between the two, and a greater accumu-
lation of confusing material must come in before their union

can be justified. The essential characters of typical C. flava



84 BOTANICAL GAZBTTB. [April

are
:

Plant one to two feet hi i. having a peculiar yellowish
cast which extends to the perigynia : leaves horter than the

culm
: bracts long, conspicuously spreading, the lowest much

longer than the remaining portion of the culm : spikes borne
close together near the top of the culm, sessile (the lowest
rarely short-stalked)

: perigynium bearing a long and slen-

der beak which is very conspicuously reflexed. The t -n-

tial contrasting characters of C. CEderi are : Plant smaller,
greener: leaves equaling or exceeding the culm: bract
strictly erect

: spikes much smaller and" much more'closel-
aggregated: perigynium conspicuously smaller, the beak
Short and straight. The spikes often have a whitish cast
v.. fiava presents two marked varieties. From the tvpe ol

^. riava. aS characterized above, its varieties may be sepa-
rated as follows

:

_

Var. reoterostrata. Plant less yellow, or entirely green:
spikes more scattered, the lowest two or three inches remote
nd usually conspicuously stalked: beak shorter, straight t

tlf
'

s?— Vancouver Island, Macoun, and possibly across

belnn
0ninent

-- ?."**«& &»tt. 01. t. 523, may possibly

then
g

--
'
e

' JU( ^ from the spreading bracts, although
the

des CEderi. There are no
at uipt ve not on thig p]am

.

n the ^ .

t
.

g sajd tobe

barium
Massachusetts specimens. In mv own her-

from hi
are no sPecimens of this anomalous variety

eClere
ea

?'"
n

"J**' but ^P^^ens which I have seen

The nW; reCa11 them
' are Probably to be referred here.

plants not much smaller than the type.

Much lower
than tl,p »„ •

."*c»". journ. uot. xix, rcu. JYLiicmuw

portion!2T' Vghi inches or less high, green :
leaves pro-

55S„ e
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entire! J l£rfS ?u^ : sPikes more or leas scattered, ah**

one or tvvo^g " -
Vellow color ofthose of the type, the lower

um v

'

^onsP'cuousIy stalked: beak shorter, straight.-

«n England. ' Martindale. Introduced ? Common

upon phms cT*
B
?°u

tU emend.-This species was founded

bia rive^ Thi
Ct

f,?
b

-
v ScouJer and Douglas on the Coljf

he proposed tt
Uth

?
f ereCted a var - ^ * the same time tha

^enslrm hi
le

f
SpeCleS

;

This varfety
9
founded upon sped-

bvit- author tor
n0nH

' Was afterwards (111. 182)
reterred

-
^tnoi to C. catsptosa var. Mifolia Boott. In the mean
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time he had made another var. (111. 132, t. 426). founded

upon plants from the eastern United States. This latter va-

riety has ever since been regarded as C. aperta Boott, in

Gray's Manual and elsewhere, except in the instance of

Olney's fascicles, where it was designated as C. aferta var.

minor Olnev. As none of the recent collections from Ore-

gon or Washington contain specimens which could be conti-

dentlv referred to C. aperta, the species has held i > place in

our eastern flora through sufferance. A recent careful exam-

ination of one of Scouler's specimens, which is deposited in

herb. Gray, reveals the fact that it is the same as the plant

now provisionally known in this country as C. acuta var. -pro-

lixa Hornem. The specimen appears to have^been one of

the more slender plants of the original collections, judging

from the figure in Hook. Fl. Bor.-Am.. which figure well

represents die robust forms of C. acuta var. prolixa. The
plant of the eastern states can not be considered as belong-

ing to the original C. aperta, and I therefore separate it as

'<'. strict* Lam., var. decora— C, aperta. authors, not Boott.

trta Boott. 3. in Dart, Til. 132, t. 426. C. HaydemiDtw.C. ap

Journ. 3d ser. xviii, 10;$, probably. C. afertc mi-

wr Olnev, Exsicc. fasc. v. no. 15.—Usually smaller and

more slender than the species, the basal sheaths not fibril-

lose : spikes short (seldom over an inch long >, sessile or very

nearly so, onlv very rarely attenuated at the base, spreading,

the terminal staminate flowers few : bracts usually conspicu-

ously spreading : scales very sharp, spreading, longer than

the perigvniuni.—From New England to Illinois and Wis-

consin ; evidently also in Nebraska, Oregon and Washing-

ton. Apparentlv rare.

6. Carex eanescens Linn., emend.—There are three marked

types of variation in Carex eanescens: (1) A slender and re-

duced form of the species, very common throughout the

northern states; (2) a dwarf series with brown or fulvous

spikes, subalpine or alpine
; (3) a robust and very leafy torm

in which the spikes are aggregated into a head, die pen-

gynia long-pointed. Singularly enough, the first torm lias

never had a name, although it has passed as var. vitilis ana

var. alpicola, unless Laestadros' var. sublohacea may be ap-

plied to it. It is very doubtful, however, if this var. sutiio-

hacea can be legitimately pressed into service for our Amei-

»can plant. Andersson's account of it extends no iatUiei

than the fruit and spikes— " spiculis parvis. subglobosis,
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remotioribus. fructibus margine sublaevibus '—and Boottsavs
that it differs from the species onlv in the small spikes and
the smooth perigynium. Boott knew it onlv as a Lapland
plant. Moreover, the verv few -specimens to which I have
had access differ from the species onlv in the points desig-
nated. Our plants, on the contrary, differ from the species
in their very slender and lax habit as well as in the charac-
ters of perigynium and spikes. I have therefore separated
them trom the species as an unpublished variety. The sec-

Wahl exception ot the dubious var. dubm
oantw. ana the third under var. folystachya Boott.

Var. v»l£aris._Var . aIp/coh Bafle jn prQC Am
Acad, xxu, i 43; distrib. Carices, 1886.—Differs from the
species m its more slender culm and laxer habit, its .mall
spikes, and usually smaller and spreading perigvnia. This
variety bears the same relation to C. canescens that var.

"SS^f % 'f
8 t0 C

-
echi™»- Typical C. canescens is

a stout plant with compact spikes one-fourth or three-eighths

S!f?£ g "
-,

0th the sPecies and this variety are character-

he nnrtl
Y C°Ior °f the spikes.-Common throughput

tiC^:z::ts and Canada < <° u^ *** ***

'«*£' pe;:
,a

s
Wahl

:

FL LaPP- n*^c- ***». -'-• brun-

\ m \-!1SVS-
vn

-..!
1
' 539; C. Rickardn Michx. Fl. Bor..

M
Enura.Meth 10 ?n'r :»^f^ var

'
sPh^ostachya Tuckm.

\x-\ r Z!' /
9

;
h/tetkyi&ew

. Sill. Journ. istser. xlvm-

Bot Kin.X ^ ' i
1 " 2205 C- vMte var, brunnea Obey,

osiacAya§Lv fe^/' **** Var8
'
alticola and *K

the species ?SlHn
' ?8C ' v

" nos ' 3 and 4.-Smaller
than

the alpine to n

d rnuch
1

0vei" « foot high), the culm stiff m

3pikes
P
SmaU a?H Tk ? less slender *« the subalpine forms:

or tauC V" •

Ul
?
bular or ne*rly so, well defined, bro**

forms_thet^".T
S
„!!?

m
,

tl
?
e

?hoi< stiff and brown alpine

into various lax and paler



•

1 888.] BOTANICAL, GAZETTE. 87

7. C. Deweyana Schvv., var. sparsiflora.— C. Bola/u/cri var.

sfarsijiora Olney, Proc. Am. Acad. 1872. 407 (Hall's no. 580).

The most reduced form of C. Deweyana: plant laxer in

habit than the type : leaves narrower : spikes smaller : peri-

gynium twice smaller, more or less excurved. This is com-
monly confounded with forms of C. canescens, with which it

was united in my Synopsis, 144. From the small forms of

C. canescens this plant is distinguished by its much laxer

habit, broader and soft leaves, the culm very weak or often

zigzag above, the perigynia much narrower, longer (lan-

ceolate or narrowly ovate-lanceolate), long-pointed, more or

less excurved, borne in loose spikes which are generally sub-

tended by a bract.—From Idaho to Oregon and Vancouver
Island. C. Bolanderi vars. elongata and minor Olney. 1. c,
are unimportant forms of C Deweyana var. Bolanderi W.
Boott.

• 8. C. areUta Boott, var. Faxoni—Spikes shorter than in

the species, usually short-peduncled, erect or nearly so, much
more densely flowered, part of them usually contiguous at the

top of the culm, rendering the shorter staminate spike incon-

spicuous : perigvnium usually much larger.—Sugar Hill, Lis-

bon, N. H., Edwin Faxon, 1887; extreme northern Minne-

sota, Bailey, 1886; northwestern Ontario at Nipigon, Ma-
coun. 1884, and Michipicoton, Geo. Barnston. i860.

As Carex arctata is often confounded with C. debihs, it

may be well at this place to state the essential points in

which it differs from C. debilis : Radical leaves broader and

shorter: perigvnium shorter (2 lines or less long), abruptly

contracted into a beak, abrupt and conspicuously stipitate

below, more looselv disposed on the spike and more spread-

ing, scarcely longer than the very sharp or cuspidate scale.

y». C. rosea. Schkuhr, var.? Arfcansaiia. Differs from the spe-

oracts with dilated bases, scales broader ana ^uu^i^^.
;

awn-pointed, perigvnium much larger and broader.—Flenti-

iul in the bottom ofLa Fourche creek, near Little Rock, Ark.,

growing beneath underbrush where heavy timber has been

cut. Dr. H. E. Hasse. This plant suggests C, Muhlenberg*
var, ansiralis.

HO. Carex salina Wahl., var. ? robusta. Taller and coarser

than the species (2 to 3 feet high), the culm spongy at
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the base: leaves soft: bracts verv leafv, surpassing the culm:

• '" v 4"" llcl "* uuc-uan men micKy, mosti\ dense and
truncate at the base, somewhat aggn rated, the "lower short-
staked: scales various, from lanceolate and acute to ovate
and obtuse, brown with a white nerve, longer than the thin-
ner nerveless perigynium.—Salt marsh, Vancouver I nd.
ibb>] J/acouu. A singular plant with verv bushy spike,
vanable in character. The perigynia are- all empty.

^^arexLiddoni Boott. var - "'corta.— C. adustavar. con-
gesta W. Boott, Bot. Calif, ii. 238—Usually lower than th
species (about 18 inches high ), the culm much more slender
leaves evidently proportionallv longer (n trly as Ion- as the
culm,

:

heads shorter (three-fourths inch or less long), much
moie dense: perigynium somewhat smaller, n rvel. 3 01
very nearly so—Summit Camp. California, Kellogg.

_
12 C. Jamesoni Boott, var. srarilis. Differs from the spe-

\aZZ T 1 T°
re Slender and flexuose spikes, which an

lnrwn*»- ,. J ii v.wv.vi aiiu ncAUOse SOIKCS. which-

The sJr

.
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.

ed
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'
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MhlS nT
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moresiVnS Ii
337

,
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^^J^g™* ]- B->«' -aller (one and a
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A la <r suh "of

61'' 11 " th< Pe
.

ri^nium somewhaf -
->

mination M«n >

Spfimens is necessary for a c.t»c u*~

no SJf: s> is C
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'

are C
should be i^efeV
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d to

n

tte
33
tvpe ^ t0 ™ *" *" ^

'

it excurved.

lose deter-

lender

13. Carfex tri«AM \n„L^^V Porte,- -ni
MlC

fc
x -' var

- »»«*« Porter in Ktt.

than the tv T, y ',
Exsicc - filsc. i. no 28.—More slenci.

nearly so - Jnii E
ant

' exceP t the sheaths, glabrous or

the I<nver 'one o^%
SmHllei

" <* in
'
or Ies« lo^ *>>' £*• wide

mostly smaller « T ususlll
-
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:
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8 ' esPedally of the staminate portion.

Southeastern Penn T
8quarrose and not so sharply pointed.-

ward

.

U.
Wahl.,^cV^*?^^ Distinguished from ST***

P* ent it most closely resembles, by its straw-
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•colored perigvnia, which are less inflated and much more
spreading, standing at nearly right angles to the axis of the
spike.—Lansing, Mich. A large clump of this Carex was
found growing between clumps of C. lurida and C. retrorsa.

Its habit and characters were such as to at once place its hy-
brid origin beyond a doubt. It also explains certain ambig-
uous specimens which have been sent me for name—I can
not now recall from whom—and which I recollect to have
referred to C. lurida. Without an intimate acquaintance
with C. lurida this hybrid will not be readily recognized. It

is very likely to be mistaken for C. tentaculata. It resem-
bles very closely C. teutaculataX lurida Bailey (C tentaculata
var. altior Boott). Infertile.

Agricultural College, Mich.

The distribution of Isoetes.

LUCIEN M. UNDERWOOD.

The species of Isoetes have been neglected by collectors
in many localities, so that our knowledge of their distribution
is likely to be considerably modified by further discoveries.

Forming, as they do, an 'inconspicuous element in aquatic

vegetation and still more rarely seen in marshy places, they
are easily passed by unless one is specially searching for

them. Their resemblance to sterile aquatic sedges or Juncus
increases the probability of their being overlooked. It may
be of interest to note something of the distribution and his-

tory of our native species during the six years which have
passed since the publication of Dr. EngelmaniTs valuable

monograph 1

, as well as to note some of the remarkable feat-

ures of their distribution on other continents. "Hie species
were classed by Engelmann as " submerged.'' " amphibious"
and " terrestrial." Baker2 makes four groups to which sim-
liar terms

"~ '

eluding onl
hi

are differently applied, his group "Aquatic* " ro-

ily apart of'Engelmann's " submerged " species-.

\v

S group «.« Subaquaticae " including the rema
'th Engelmann's "amphibious" species, hi

e remainder, together

s group "Am-

m 'Tl genus Isoetes in North America. In Trans. St. Louis Academy of Science It, 338-

8 Fern Allies, p. 124(1837).
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phibiae " including Engelmann's " terrestrial " species, while
his group "Terrestres" is limited to two European species
whose leaf bases are persistent. Baker enumerates forty-
nine species

;
with two of Dr. Engelmann's species over-

ooked by him and the two species described below the num-
ber is brought up to fifty-three.

Geographically Isoetes has a peculiarly wide distribution:
to illustrate its main features we will take'the various regions
of the world in order, commencing with Europe, where the
genus was first known :

I. Europe.—The European species are thirteen in num-
ber only excelled by our own continent. The species are
as follows :

3 v

laeudm L. (1)
ech inospora Dur. ( 1

)

Azorica Dur. (1 )

setacea Bosc. (3)

I
I.

I.

I.

I.

I.

tenuisma Boreau. (3)
Bortjana Dur. (3)
"dspgrsa A. Br. (3)

/. Malinverniana Ce*. & DeNot. (3)

/. velata A. Br. (3)
I. dubiu Gennari. (3)
/. Tegulrmis Gennari. (3)
/. hystrix Bory. (4)
I. Duriiei Bory. (4)

nosr?nr,

the
.

ab
T'^ Species alone

<
L lacustris and I. echi-

2hi'n r

found
;
n northern Europe, extending to the

found whh
gl

°%u°
f Central EuroPe !

both, moreover, are

are wide St -u^ °th^ L h/Strix '
L I)uri^ L velata *

rom sttin a „H
n
aT^ -

throu^ut the Mediterranean region

fined to the A *%"*, t0 Asia Minor
' *• Az°rica is COn'

and nSahbnrt
20

-

e
f' h dubia and L Tegulensis to Sardinia

?h frem nin"
g ,Sl

.

ands
'
L Malinverniana to Piedmont, and

Fra™ d£ '^CleS t0 France
- In th« minor distribution

five whieC ,
DIne

. o
PedeS

'
the island of Sardinia has

e, while England and Sweden have only two each.'

ported :

Africa—Fr°m Africa ten species have been re-

/. NataUnsU Baker. (3)
I Welu/itschii A. Br. (3)
J. Schweinfurth ii A. Br. (3)
1. sequinoctialis Welw. (3)
1. nigritiana A. Br. (3)

I. Biralderiam Dur . & Let (^I- relata A. Br. (3)
{d)

V fV« A. Br.
( 3)

'• hystrix Borv. (4)
I. Duriiei Bory. (4)

alon?fe 2£23* fi

,

Ve ** found only in Algeria, the first

_____JVP^uha^that country
; the second is found

<J hjUHx uTecaZTf
"" SP6CieS refer to B;lker '

s groups ia the order named above.

Polmeam- of Engffi** from *"«*, which is botanically a part of Prance >ouga
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d the remaining three belong to the Medi-
terranean region generally. The last five form the proper
African flora, and Nig
Natal. With such a wide distribution of the few known spe-
cies it will be surprising if the interior of the Dark Continent
does not yield a harvest of new forms.

III. Asia.—From Asia we have the smallest number
from any continent except South America, which has the
same number—six. Of these, only three are peculiar to Asia.
The species are

:

I velnta A. Br. (3)
L hydn'x Bpry. (4)
/. Dar'mi Bory. (4)

/. Olympiad A. Br. (3)
/. Japonica A. Br. (3)
/. Curomandeliana L. (3)

The first three have already been discussed as Mediter-
ranean

; of the remainder, the first is from Asia Minor, the
second from Japan, and the third from India; illustrating

again the wide distribution of the genus.

IV. Australasia has eight species, as follows

:

/. Gunnii A. Br. (1)
Lelatwr F. M. (1)
/. StwirtU A. Br. (1)
L Kirkii A. Br. (2)

Here again we have a singular example of wide distribu-

tion : the first three are from Tasmania, I. Kirkii and I. al-

pina are from New Zealand, I. Muelleri is from Queensland,
and the last two are from West Australia.

V. South America.—From America south of the isth-

mus of Panama we have the six following species :

7. alpina Kirk. (2)

J. Muelleri A. Br. (2)

J. Drummondii A. Br. (2)

L tripus A. Br. (3)

L Martii A. Br. (3)

I. Amazonica A. Br. (3)

L Gardeneriana Kze. (3)

I.triquetra A. Br. (1)
L Lrehleri Mett. (1)
I Savafieri Franchet. (3)

Of these, the first two are from the high Andes of Peru, the

third is from Patagonia, and the remainder are from Brazil.

VI. North America.—Coming lastly to our own coun-
try, we find the largest representation of Isoetes anyw here

found. Nineteen species occur within the limits of North

America, including a single species from the West Indies.

Of these, only the first two are found elsewhere. Omitting

varieties, we have

:



92 BOTANICAL GAZETTE. [April,

1. lacustris L. (1)

/. echinospora Dur. (1)

I. pygmsea Engelm. (1)

I. Bdanderi Engelm. (2)

I. Tuckermani A. Br. (2).

I. saccharata Engelm. (2)
1. riparia Engelm (2)

I. melanospora Engelm. (2)
L Engehnanni A. Br. (3)
/. HoweUii Engelm. (3)

/. niubt Engelm. (3)

Lflaccida Shuttle worth. (3

/. Suksdorfii Baker. (3)
I. Cabana Engelm. (3)

/. Mexicana n. *>p. (3)
I. melanopc'da J. Gay. (3)

1. maritima, n. sp. (3)

L Bidler I Engelm. (3)
J. Nuttallii Engelm. (3)

The distribution of most of these species has been dis-

cussed by Dr. Engelmann, but as his paper may not be gen-

erally known a few details may be referred to here. Most ol

the above species have a comparatively narrow nan<re.
Tuckermani, I. saccharata and I. riparia are confined to the

northeastern border; I. pvgmaea, I. maritima, I.Howellii,

I nuda, I. Nuttallii and I. Suksdorfii inhabit the Pacitic bor-

der only; while Georgia with I. melanospora, Florida with

I. flaccida, Cuba with I. Cubana. and Mexico with I. Mexi-

cana, each yields a single species. On the other hand, I. En-

gelmanni ranges from New England to the Mississippi val-

ley, and I. Butleri and I. melanopoda inhabit the interior,

the former ranging from Tennessee to the Indian Territory,
and the latter from Illinois to Texas. As I. lacustris and I.

echinospora doubtless range over most of the northern half

of the continent, the latter extending even to Greenland, a

wider distribution of a genus could scarcely be imagined.
turning to individual states, we find a remarkable paucity of

species everywhere. The published state lists consulted give

specie^ rarely and in many instances add the significant
rare or -local" to the species given. Of ten state and

ocal floras examined at random from our numerous publica-

rv- i- A—V & vc wuc eacn ; wnue the otner six, j.*"--

»«T ci^t^' Minnesota {Ufham\ Michigan (
Wheel*

bL T ]

a SISC°nsin {Latham), Indiana {Coulter and

wZSS M Washington
(
Ward) do not record a sing e

vanil n'^ v
SSa

?
huSetts

' nowever, has five species, Pennsyl-

and fwf
Ne

V Jerse>' four ^Ch, and New York. California

that o?hi°
n three each '

5 Dr
- Engelmann's first prophecy,

on of rnll
SP

?
C,eS

-

" are GXPected to be f°nnd when the atten-

double t In
S 1S

-

m°re earnestlv d^ected to them," finds*
double fulfillment in the efforts of two veteran collectors

<y.Eagelmann,ioc.c«.
>p.3-6.
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Pringle in Mexico, and Macoun in Vancouver Island. His

second prophecy, that "some of the apparently local species

will yet be found in a more extended area," depends largely

on the activity of collectors in the field.

Some general conclusions may be drawn from the above

notes on geographic distribution :

i. The genus Isoetes has'a world-wide distribution, be-

ing represented not only on every continent, but in almost

every part of every continent.

2. While the range of the genus is world-wide, the range

of most of the species is remarkably narrow. Excepting the

two boreal species, I. lacustris and I. echinospora, and the

three Mediterranean species, I. velata, I. hystrix and I. Du-

nrei, the remaining species are largely local, many being

known from a single locality.

3- M
present the largest number of species and varieties, owing,

doubtless, to the fact that their collectors have been more

active and watchful for these inconspicuous plants.

4 No center of distribution seems apparent; we are

unable to assign headquarters for the genus.

5. As we approach tropical regions from both north and

south we find a decrease of aquatic and subaquatic forms

and a corresponding growth of amphibious, pseudo-terres-

trial and terrestrial forms. 6
.

6. Probabilities derived from a study of distribution

point not onlv toward a much wider range for individual

species, but also to the discovery of many more species as

collectors turn their attention to them.

7. As is true of numerous other aquatic. plants, water-

fowl have doubtless been responsible for the wide distribu-

tion of certain species, notablv I. lacustris and I. echinospora,

which, no doubt, encircle the northern hemisphere.

We add the descriptions of two new species

:

Isoetes Mexicana. Amphibious : rootstock two-lobed :
leaves

20-30, bright green, 12-22 cm. long; stomata numerous:

sporangia oval, 5 mm. long, 3 mm. wide '
delicate, "nsPottecl '*

velum very narrow, almost wanting: hgule tnangulai
,
t\%o-

thirds as long as the sporangium : macrospores cnalK} -

white, 0.25-0.37; mm. thick, nearly smooth, the three con-

slate-colorea,
.25-0.375

verging ridges in strong relief: microspores

8-0

. «It should be noted that the two apparent exception, to this la*
.^uetra and l

Lechleri, though found in equatorial regions, are both high mountain lorms.
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Slow streams, base of Sierra Madre, state of Chihuahua,
Mexico, October, 1887 (C. G. Pringle, no. 1447).

This species is the first that has vet appeared within the
limits of Mexico. Mr. Pringle writes: "The Isoetes was
found in several different stations, in the shallows of slow
rills of the sandy plains about the continental divide, at an
elevation of 6,000 to 7,000 feet, and growing as well in the
wet sand as in the bottom of pools. Its leaves—what the
specimens scarcely show since thev were dried—were sinu-
ous and channeled above."

Isoetes inaritima. Amphibious or mostlv terrestrial : root-
stock small, only slightly bilobed : leaves 8-15, rigid, green.
2 5 cm. long, 1.5 mm . wide with abundant stomata : sporan-
gia oval 4 mm. long, 2.5 mm. wide, brownish-white, covered
one-third to one-half by the velum : ligule small, inconspicu-
ous: macrospores 0.42-0.48 mm. thick, densely spinulose,
ne spines somewhat blunt, but rarely confluent: "microspores
white smooth, 0.032-0.035 mm. thick.

(* ?JL™
EI
?,' Alberni

* Vancouver Island, August, 1887

florT^ species, next to I. pygma?a, is the smallest of our

excem T vL* ir-
a11 °U1* °ther pseudo-terrestrial species

mX;^Nuttalln in being monoecious as well as bv other

Partial vSf T t
fl'°m L NuttalIii k differs bv its size, its

paitial velum and the sculpture of its spores.
'

n. r.

BRIEFER ARTICLES.

*£5^ *•*"» *** the Ullited

the famou8 stone idol lv I
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examples we e obtlted , f^^ ** *" *"**»»• *««* **

National Museum wh u™ n°W °n exhibiti™ « the United States

ered with a growth of ik images arrived they were thickly cov-

Willev kindly deL , u
^ * Single ^,ecies of mogs

-
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"^
condition would veZTt \ "^ ** clo8elv M their fragmentary

L, and a sterileSeh ,

g *W barbata
<L "> Fr- P/^' » ^T____J^nelia nearest to Parmelia [teviaata (Sm.) Nvl. The
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moss is without fruit, but seems to be a species of Hypnum.—F. H.

Knowlton, U. S. National Museum.

Notes on some Illinois grapes—The following notes were made upon

the grapes of Wabash county, Illinois

:

1. Vitis palmata Vahl. In bloom, July 1 to 10; fruit ripe, after Octo-

ber 1; odor, delicately fragrant; habitat, borders of muddy ponds in bot-

tom lands. Berries havn a pleasant taste; not so sour as either of our

other wild grapes. Cultivation might produce a valuable fruit. The

largest vine I have seen is 1| inches in diameter, ascending a tree 18 feet.

It usually forms large dense mats over the tops of low bushes and sedges

etc. Its common associates are Cephalanthus occidentalis, Populus het-

erophylla, Gleditschia monosperma, etc. Peduncles sometimes 6 inches

long; often throwing themselves around twigs, thus serving as tendril;'.

2. V. riparia Michx. In bloom, May 10 to 20; fruit ripe, July 10 to

30; odor, slightly fragrant; habitat, along banks of large streams in bot-

tom lands. Vine seldom 3 inches in diameter ; straggling over small trees,

forming dense overhanging canopies; rarely rising above 50 feet.

3. V. cvrdifdia Michx. In bloom, May 25 to June 10 ;
fruit ripe, after

October 1 ; odor, very fragrant ; habitat, throughout river bottoms. This

is our largest grape-vine. I have found it 6 inches in diameter, and

ascending more than 125 feet.

4. V. cinerea Engelm. In bloom, June 15 to 30; fruit ripe, after Sep-

tember 15; odor, delicatelv fragrant; habitat/along small streams in up-

lands and barrens. It is very close to V. aestivalis; the foliage of the two

can not, in many cases, be distinguished; but the difference in the time

at which the flowering and ripening of fruit occur in the two species,

together with the long lax bunches, smaller and bloomless berries of V.

cinerea, makes a plain, specific distinction between these two plants.

5. V. testivalis Michx. In bloom, June 8 to 20; fruit ripe, after Sep-

tember I ; odor, mildly fragrant ; habitat, upl mis and barrens.

6. V. indivisa Willd. In bloom, June 18 to 28; fruit ripe, after
Oc-

tober 1; odor, unpleasant; habitat, throughout river bottoms.-J.

Schneck, ML Carmel, Ills.

Prnnns pumila in North Carolina.-In " Gray's Manual" it is stated

that the range of this species of Prunus is from « Massachusetts northward

to Wisconsin, and south to Virginia along the mountains." It is not

mentioned in Chapman's " Flora of the Southern United States,
'

nor m
the Rev. M. A. Curti- -Catalogue of the Indigenous and Naturalized

Plants of the State of North Carolina." I have, however, found it grow-

ing luxuriantly and in quantities on rocks in Henderson county. Ifttt

county is situated in the alpine region of North Carolina, and from 11

altitude its flora resembles, in many respects, the flora of a higher lati-

tude. A specimen of the Prunus pumila found in this locality wm sent

to Dr. N. L. Britton, of Columbia College, N. Y., for comparison with
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the specimens in the college herbarium. Upon making the comparison
ne writes: "The Primus pumila sent I can not distinguish from northern
specimens New York and New Jersey."-EmvARD Read Memmixgeb,
Flat Rock, N. C.

Synopsis of the germs Panicmn Linn.-The species of the United
states may be divided into the following sections:

Section I. Digitaria. Panicles of several spikes or spike-like
Dranche, wh,ch are digitate or approximate at the top of the culm : spike-
lets usually small and in alternate pairs along one side of the flattened
rhach.s, one sessile and one shortly pedioelled

; empty glumes 2, or some-
times 3, the lower one then being minute.

Species 4.

with

S
ll

Ctl

T "" Trichach -ne
- Spikelets densely silky-hairy, or fringedZ l

gla,
fL

8eSSile0rshur,ly Pedi(>elled ' in P**W or clustered along
merhachisof thenun.erous simple sp.k, - or branches of the panicle,
acute

,
lower glume minute.
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3. Panicle small or large, branches long: spikelets scattered or

glomerate.

PP. gymnocarpon, hians, barbinode, laxum.

4. Panicle larger, branches subdivided : spikelets pedicelled.

PP. latifolium, clandestinum , v^scidum, scabriusadum, commutatum, Ntal-

leyi, microcarpon and vaj\

Panicle effuse, branches capillary and much subdivided.

PP. capillare, proliferum, Hallii, autumncde, Buckleyi, miliacea, verm-

cosum.

Tall grasses, with ample and diffuse panicle.

PP. anceps, agrostoides, virgalum, amarum, maximum, bidbosum, avena-

ceum, Havardii.

7# Frutescent : spikelets large and turgid; empty glumes loose.

P. divaricatum Linn.

8. Panicle diffuse : spikelets large ; the glumes very silky-villose.

P. Urvilleanum Kth.—Dr. George Vasey, Washington, D. C.

EDITORIAL.

What
the state agricultural colleges by the national government, and recently

made operative by congressional appropriation ? The stations have two

functions, as laid down by the law—" acquiring and diffusing " knowl-

edge—and it is well to notice the significant order in which they are

mentioned. The second section of the act specifies in what lines acqui-

sition may be made, and it is our present purpose only to call attention

to that part which relates to the study of plants. " It shall be the

object and duty of said experiment stations," so the law reads, " to con-

duct original researches or verify experiments on the physiology of

plants and animals, the diseases to which they are severally subject, with

remedies for the same," etc. It can not be wholly accidental that the

important subject of vegetable physiology, a subject in which barely a

trace of experimental work has yet been done in this country, was placed

firat in the enumeration. Then comes pathology of plants, in which some

Progress has been made by American students, both being coupled with

similar investigations for animals. Few indications more clearly show

the rnpid advancement of botany in public estimation than this promi-

nence of the subject in a legislative movement for the improvement of a

great industry. Indeed, the law gives more latitude for botanical work

than appears at first sight. Of the ten specifically mentioned subjects for

investigation, nine give the opportunity for a well educated botanist of

the modern school to do good and lasting work, the only non-botanical

subject being "the analysis of soils and water," although if hard driven
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we might insist that nothing prevents interpreting this to mean not only

chemical but biological analysis. Thus, the law permits and make
prominent mention of the study of plants in their manifold relations to

economic problems, and it remains to be seen if those who carry out its

provisions will act as wisely in this regard as the framers of the law have
done. No station can give facilities for the pursuance of every line of

work contemplated by the law, and those that do a few things well are

likely to work more good for the country and bring more credit to

themselves than those that scatter their resources among many subjects.
Of the things to be done well, the broad and fertile fields of vegetable
physiology, pathology and bacteriology offer great expectations of eco-
nomic and scientific gain to the stations and men who enter them fully

equipped for research, and through them to the people at large.

OPEX LETTERS.

in theX/5 rl r , r?\
Mr

- ?
Ior°ng, >" his interesting article on Typha,

SuSS th' ,?nS Cub
' p - V?88

'
does «* mention, under the heading

Ses he oo^ e,Hn
6 Tes ° these Plants in cooperage. In some local-

ected

U
d
e

Hedfn
"g

u }
hT leaves is <l«ite ™ industry. They are col,

used thevtJti

•

sh
ft'

bou
u
nd int0 bundles.and sent to market. When£ Z t01ntsnf ho

h
r
Ve8 thr

?
U?h the bro" ! diameter, and placed be-

onTnquirv fat ?h ^ lg8' ?
Dd °f the st;lve8 ^ar the heading. I find,

work
q
no7orlv n^h

1S the/lmost universal method for making tight-

W <W III

C°Untry but also in Eur°Pe - J- Schneck.

An odd fuchsia.

has aijKSS?t£otrtw^u^f Under '«y notice a few days ago

petals are Zple Tve ,'

'°h
?ave become **"«*« to the pistil- The

cuiuUte of five sena', and "V^' \nd ,

aPP«ently normal. The calyx

partially grownSPt'hpr P ^ ^ the limb in the normal flower has

bodies, Apparentlv
g
braS r

t0
u
th ' 8 Hmb

" bv one edSe -
have grown two

the calvx while the w\^e
-

lch °ne the side which adheres is red, like

thought these boTes vverP a
\" T3n and sparingly serrate. At first 1

eel of the flowerbv

a

Zl P
'dh

'
b

,

ut as thev could be traced to the pedi-

bracts. y a Protmnent line or ridge, I concluded them to be

Chin,.— r» \\T A PiTr>H\KR.W. A. PUCHXER

In regard to th ff

Fragrance of flowers. I

tain people, of whfrhT !?
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many times when a young girl student, and in mature life, endeavoring
to persuade myself that I could if I would, but the odor of both lilac and
milkweed seems to place a band about my head, which, as regards the
lilac, is bearable toa certain limit of politeness, if I am a guest in a house

;

but the effect of the milkweed ia so intensified that I think I should lose

consciousness if I persisted long in the inhalation. Julia S. Hoag.
Albany, N, Y.

Revision of N. Am. species of Fissidens.

On comparing the measurements of leaf-cells and spores in the
species treated in my paper (this journal xii, 1887, p. 1) with those re-

cently given by Limpricht,1 I found mine so uniformly in excess that I

was lead to re-examine the matter. As this remeasurement led to the
same result as at first, I turned to a verification of the value assigned to

the divisions of the eye-piece micrometer used. This value I found had
been erroneously determined, being twenty-five per cent, greater than it

should be. Those who have occasion to use these measurements are,

therefore, requested to deduct one-fourth from them,e. #.,20,w should
read 15/*; 24// should be 18//, and so on. C. R. Barnes.

Madison, Wis., March 1, 1888.

An exchange herbarium.

An ideal botanical exchange is one through which one can obtain at
any time any plant desired. At the New York meeting of the A. A. A S.

the Botanical Club appointed a committee, consisting of Dr. Geo. Vasey,
Dr. N. L. Britton, Thomas Morong, Dr. S. Watson and Dr. B. D. Halsted,
to consider the question of a botanical exchange for this country, and to

organize one if thought desirable and practicable. Suggestions from
each member of the committee have been secured, as well as from other
botanists, and information has been obtained in regard to the Botanical
Exchange Club of the British Islands. Direct information regarding a
very successful German botanical exchange has for some reason failed to

reach the committee, but some account of its methods of work hafi been
learned from persona in this country who have obtained plants through
it. An account of the workings of the British Exchange, together with

suggestions for the management of one in this country, is given in the

February numbers of the Torrey Bulletin and Botanical Gazette
There is a desire on the part of manv that the exchange be located

at Washington. The botanist of the Department of Agriculture has,

therefore, consented to manage the exchange if so desired, and the Com-
missioner of Agriculture has granted space in the department building
*°r the purposes of the exchange, and authorized the use of the duplicates
belonging to the department herbarium. If the proposed exchange is

organized on this basis, it will be practicallv an extension of the system

^distribution heretofore carried on bv the* Department of Agriculture,
*nd its management under special rules. In this case there would be ne
rees, and the interchange of specimens would be made through the mails
Iree of postage. Persons desiring specimens could therefore be expected
to contribute a liberal number in exchange for those desired, and thus

HUickly establish a stock from which nearly everything called for could

1 Die Laubmoose (Rabenh. Krypt.-Flora), p. 427 et seq.
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be furnished. The stock of duplicates belonging to the Department of

Agriculture has during the past winter been labeled and arranged in

botanical order, and now represents nearly 1,000 genera, being especially
full in grasses and plants of the southwest.

Many names are being received of persons desiring to join an ex-

change. To these and others the rules will be sent when the exchange
is organized. Persons interested are requested to correspond with the

chairman of the committee, Dr. George Vasey, Department of Agricult-
ure, Washington, D. C.

Washington, D. C.
A. A. Crozier.

Alexipharmics

When reading the article on alexipharmics, or snake-bite antidotes,
in the recent number of the Annals </B<Aany, I felt a little surprise at the
small number of plants mentioned. I had a vague notion that the list of

American species of reputed potency might be increased. This led me
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Strawberry poisoning.
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of these cases is attributed to Linnaeus, 1757, who mentions in an essay

upon the strawberry the poisonous effects of the fruit, and states the

chief symptom to be an eruption of the skin. Four other case* of the

kind are recorded by later European writers. In all the common symp-

tom is an eruption of the skin with a greater or less swelling of the body

;

but the oases differ quite materially in other respects, especially as regards

the severity of the attack and the suffering of the patient. All of these

foreign cases, I believe, are recorded in Allen's Encyclopedia of Pure Ma-
teria Medica. On this side of the Atlantic the only case recorded pre-

vious to those mentioned by myself, so far as I know, is a very interest-

ing one which came under Dr. Millspaugh's personal observation in his

own practice, and is noted in Millspaugh's American Medicinal Plants,

Fascicle III, p. 55.

One very important difference between the six cases here alluded to

those mentioned by myself in the January Gazette is worthy of

special note, namely, that whereas in the former, so far as stated, the

poisoning always resulted from eating the fruit, in the latter the mere

inhalation of the odor of the ripe fruit might, and in many instances did,

cause the poisoning, without tasting or even seeing the fruit itself.

Cornell University. A. N. Prentiss.

In the Botanical Gazette of January, 1888, Prof. A. N". Prentiss, of

Cornell University, refers to two interesting cases of strawberry poison-

ing, and states that they are the only instances of which he has ever

known.
Since this particular idiosyncrasy is so rare, I will furnish additional

testimony in regard to a cousin of mine, formerly resident in Glens I* alls,

N. Y., now deceased. She had never manifested fondness for strawberries,

but when about four years of age she was urged to eat some, and soon

after became violently ill, the illness assuming the form of deathly stupor.

Two physicians were hastily summoned, who concurred in pronounc-

ing it a case of vegetable poison. One of them went out into the garden

to find what there was to tempt the child, and, returning, said he saw

nothing there but strawberries which would produce such results, ana

they were poisonous to his wife. The other physician said the symptoms

were those described in medical books as resultant from eating that fruit,

but he had never met with a case in his practice before The conclusion

was reached that the child was the victim of the strawberries of whicn

she had been urged to partake. She naturally refrained from their use

afterward, but I remember her mention of a brief but severe sickness

once afterward from eating some cream which had been thrown over

strawberries. Her sister informs me that later in life she would^occa-

sionally taste them without experiencing ill effects. Julia b. ±ioag.

Albany, N. F.

CURRENT LITERATURE.

maim
This is the title of a book of over 400 pages, giving descriptions, syn-

onym* and bibliographic and exaiccatre references for all thejungi be-

~~
TP^Iip*. Wiluam.-A manual of the British Discomycetes. Inter^o^i -

"title

Series, Vol. LXI, 410 pp., 12 plates, 8 vo.
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longing to this family and hitherto found in Britain. Its design is, in

the words of its author, "to provide the English student with the means
of acquiring a knowledge of the D omvcetes of Britain." But it will

be found scarcely less useful to American students, since a very large
number of the specie* described in it occur in this country also. In it

are descriptions of nine orders, forty-nine genera, and about 600 species.

1 he descriptions happily include the spore characters, and thev are also
made more complete by the addition of the habitat, and the derivation of
the specific name. Under each genus and sub-genus is an analytical
table of the arrangement of the species, and a « key to the species," which
will greatly facilitate and simplify the labors of the student.

Ihe systematic arrangement is greatly in advance of that of the older
manua s the species included in Peziza and Helotium, in the - Hand-
book of British Fungi," being. here distributed in a dozen genera and
wenty^n.ne sub genera. A spirit of conservatism, however, runs through
these changes, and the spore characters have not been given that value
in th* arrangement which will probably be ascribed to them by Professor
Saccardo in his "Svlloge." Each genus is illustrated bv figures of one

A X^2 ' ?pe0ieS - the whole '^king twelve tine lithogr iphic plates,

ttlca inL ;
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Plant distribution.

The foundation for the study of geographical botany seems to have^

been laid by Humboldt and Bonpland's " Essai sur la Geographie des

Plantee," bearing the date of 1805. Since that time it has received con-

siderable attention from very distinguised botanists, the bibliography of

the subject showing such names as the DeCandolles, Robert Brown, Wat-

son, Darwin, Hooker, and our lamented countryman, Prof. Gray. Prob-

ably Dr. Gray's most brilliant production was his " Relation of the Japan-

ese flora to that of North America." As fascinating and important as

this subject is, the older botanists were necessarily hampered by the

dearth of material, but the times are now fast ripening for a study of this

great department. The latest presentation of it lies before us in the

shape of DrudeV eight charts, with descriptive text. He divides the flora

of the world into fourteen regions as follows: (1) Northern, (2) Central Asia,

(3) Mediterranean, (4) East Asia, (5) Middle North America, (6) Tropical

Africa, (7) East African Islands, (8) Indian, (9; Tropical America, (10)

Cape, (11) Australia, (12) New Zealand, (13) Andes, (14) Antarctic. Each

of these has its subdivisions. His dealing with the North American flora

may be taken as an illustration. Nearly all of the British possessions be-

long to the first or Arctic group, which also includes the southern shores

of the great lakes and New England, and extends down the Appalachian

system into North Carolina. Central North America belongs to his fifth

group, while Southern Florida and most of Mexico belong to the ninth

or Tropical American group, which extends southward so as to include

the bulk of South America. As an illustration of the author's subdivis-

ions we may take the Middle North American group, which is nearly co-

extensive with the United States. The subdivisions are four, viz.: (1)

Californian, including the Pacific coast states; (2) Montana, including an

area lying chiefly north of the 40th parallel, extending well up into British

Columbia, and eastward to Minnesota; (3) North Mexico and Texas, in-

cluding the areas the name implies and extending north about to the

40th parallel
; (4) Virginian, commencing at the west with the prairie

region and extending eastward to the Atlantic. It is easy to criticise

these details, as, for instance, the boundary line between the second and

third subdivisions. It is very apparent to the student of North American

botany that the very characteristic Texano-Mexican flora does not extend

bodily up to the 40th parallel ; but these are details that can hardly be

expected to be minutely accurate in such a world-wide presentation of

the subject. The charts are most excellently prepared, and, of course,

invaluable to any student of geographical botany.

Practical tjotany.

If there is anything in the so-called "practical botany " it is getting

.
DruI^Dr. O.-Atlasder Pflauzenverbreiti.ng. (Berghaus' Physikalischer Atlas, Ab-

tneilung V.) Gotha : Justus Perthes, 1887.
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abundant chance to show itself in the numerous laboratory guides. The
last one on our table is another translation of Strasburger's " Botanische
Practicum," 4 that is, the abridged edition. In this journal the original

German edition, Hillhouse's translation, and the second German edition

have already been reviewed, so that nothing remains to be said concern-
ing the subject matter of this admirable book. Two English translations
were hardly necessary, and probably two were not contemplated by either

translator. The translation before us is well done, but we miss the very
useful list of materials needed at the beginning of each study, as well

the full list of reagents used. As for the book itself, the name of the pub-
lisher insures a book of such heavy paper and binding and expense as to

very materially defeat its purpose of being a laboratory guide.

."Iinor notices.
The staining of living nuclei is one of the latent triumphs of histol-

ogy and one that puts the cell activities within comparatively easy reach
of observation. In this journal (xii, 40 and 192) Mr. Douglas H. Campbell
has already shown some of his results in this direction, and now he has
distributed ln pamphlet reprint* a full account of his experiment., con-
ducted at Tubingen, under the title "The Staining of Living Nuclei.''

A preliminary list of the vascular plants of the Lackawanna andw . xr „ — ~- •*« »«ov.u«u puiuis or trie ijacKawanu»*«n*
Wyoming Valleys, by William R. Dudley, iB published in the Proceed-
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'
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has been rendered by Dr. Huth in bringing together in one monograph 9

a concise account of the plan's having fruit with hooked or barbed prick-

les or spines. He makes live classes.: (a) those in which the roughness

also assists the plant in climbing during growth, as the bedstraws; (b)

those from which the seeds are projected, as the Martynia and other

common kinds in which this property is not always noticed ;
(c) the rare

anchor burs, e. g. Trapa natans
;
(d) the boring fruits, such as Stipa, Ero-

dium and other grasses; and (e) clinging burs, like the stick tights.

Most of the space is devoted to a brief systematic account of all bur-pro-

ducing plants, 163 genera being mentioned.

NOTES AND NEWS.
" Some common thistles " is the title of an illustrated paper by Prof.

L. H. Pammel in Caiman's Rural World (March 9).

Professor J. C. Lyford is giving a course of illustrated botanical

lectures before the Worcester (Mass.) Natural History Society.

Dr. Christian Luerssen has been called from the Forest school at

Eberswald to be professor of botany and director of the botanic garden

at Konigsberg.

The method of bleaching, staining and mounting the unsectioned

leaves and sporangia of ferns is described by the careful preparateur, Kev.

J. D. King, in the Microsa>pe for March.

Professor Bayley Balfour has been elected to the chair of botany

in Edinburgh University, made vacant by the death of Dr. Dickson, inis

leaves a vacancy in the botanical department at Oxford.

Dr. Gray's last writing appears in the American Journal of & °nce

for March, being the Botanical Necrology for 1887. The Iwt contain s the

names of W. E. Tolmie, John Goldie (both of whom died in 188b), Ainert

Kellogg, William Boott, Ezra Michener, and H. W. Kavenel.

Dr. George L. GcoDALEhas in the past two months delivered a course

of twelve lectures, at the Lowell Institute in Boston, on "Forests«JF«-
est Products." A printed syllabus of each lecture was distributed to tne

audience. Judging from these synopses and Dr. Goodale s great attaci-

iveness as a lecturer, the course must have been exceedingly interesting.

A presumptuous and unblushingly egotistical article on the germ of

the southern cattle plague is given in the March Microscope over tne sig-

nature of Dr. F. K. Billings, "director of the patho-biologieal laboratory

of the State University of Nebraska/' laying claim to all hpnors^orth a

straw in the studv of this subject. If this is the manner in which tne

sun of original investigation seems to be rising in the west, vve nonei* jr

the credit of American science that its rays may be kept under a Du.nei

as much as possible.

•Huth, Dr. ERNST.-Die Klettpflanzen »"t besonderer lterucksichti|ui hrer er-

kreitung durch Thiere. (Bibliotheca botanica. Heft 9.) 36 pp.. <8 wood cuu,

ineodor Fischer, 1S87.—4 marks.
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act chiefly oa certain palms, and discovered to be of use in trie

of the plant. They are outgrowths from the root, point upward
air, and are characterized by having a swollen portion different

The danger of laying too much stress upon spore measuremen
particularly in the Agaricini, is dwelt upon bv Dr. M. C. Cooke in a some-

what caustic article in Grev'dlea for March. The variability of the spores

of the same species, and the considerable difficulty of making accurate

measurements, suggest the necessity of giving authority for the same

when such data are added to descriptions originally published without

them.

Dr. J. Brunchorst 1 his carefully investigated the potato disease

kn )wn as " scab," and finds it produced by a Myxom ycete, for which he

proposes the name Spongospora Solani. The plasmodium he found in

h-^ cork-cambium cells, which brings about the hypertrophy of these

cells, resulting in the formation of the swellings. Tnese pustules subse-

quently dry up and crack or become hollowed out. forming the scab-like

markings.

In the Revue Bryokgique, 1838, p. 2, A. L. Gronval criticises sharply

some of the conclusions of Venturi as to the species of Orthotrictium
which he elaborated for Husnot's Muxcdogia Gillica. M. Venturi is in-

clined to reduce the number of species bv combining the dc -ribed forms

a process which d >es not coincide wholly with M. Gronvil's views. A
miny of our American species are treated, the paper ie worthy the atten-

tion of our bryologists.

Pnecjmatodes is the name of certain root organs studied by Ludmg
Jost, foun I chiefly on certain palms, and discovered to be of use in the

aeration ^ *u ~ ~i~-* ™.

—

.. . ?_ A ..~„r.

to tne —»*, w.^v* hi^ vvixa,ia^Lciiz<t;u uy Having a swoutJii purtuju **a**w*—
from the rest. Dr. Goodale (Am. Jour. Sci., March, 1 888), in commenting
on Josts communication (Bit. ZeU,, Sept., 1837), refers the "cypress-
knees to this new class of organs.

The office of the seed tuber in the potato plant is treated from ex-

perimental evidence by E. S. Goff in Agricultural Science for February-

m
c
.
on

^
ll
?!,lOQS are that the plant takes up nearly or quite all the avail-

able food from the tuber before the latter decays, that such nutriment is

better suited to the needs of the young plant than nutriment from the

s >i
,
and that the rapidity with which the transfer is nude depends upon

outsuie conditions, such, especially, as the condition of the soil.

t
R
o
V
;
Thos. Morosg continues his studies in the Typhacea in Bid-

lorr. Bi. Club (March) by presenting our six species of Sparganiu^
Itaey are s. eurycarpum Eng., S Greenei Morong (a new California

species) S. arulrodadum Morong (S. simplex, var. androdadum Eng.) aQa

var.fluctmmr Morong (S. simplex, var. iiuUans Eng.), S. simplex Huds and

vars. mulhpedumulaia Morong (a new Montana form) and angudifdi^

and LabJadS!*"
1 Bauhin

'
and & hyperboreum Last, (from Hudson B»J

\e*J
R
?Z

E
*f°

R LuND
f
TR,i *. of Upsala, has discovered that Melampyru*

thi 2^3?hneC
i

tar f°r the P,lrP°se of attracting ante, who in turn
jjj

be »m ™?
he Pl

|
nt ln their mouths *wm to the ground, as they re*m

the trnnn5°°
aS

- ?° C
?
mPlete i* this mimicry that seeds strewed upon

S^n, Th?S?-
°UQd

1° be carefully saved ^ the ants as if .they wjj

Uke ant^n'
111

/
1^6 t

S
brdne testing the seed, and giving it its cocoon

remain f'S f S00n after il Caches the ground, after which
remains undisturbed bv the ants.

209
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Rev. Thomas Morong is going to visit South America, mainly under

the auspices of the Torrey Botanical Club. He expects to sail about the

first of June for Buenos Ayres, w.th the purp we ot f^P10"^*^^^^
ing in the great water system which empties into the Atlantic through

the Parana and the Rio de la Plata, and afterward of crossing the Andes

by the overland route into Chili. He also hopes to reach Lake Titicaca,

in Peru, before returning. The great water systems of South America

should be particularly attractive to a student of aquatic*.

In the preliminary report which M. Viala has made to the French

minister of agriculture upon his six months' stay in this country^ortbe

study of American grapes and grape culture, he devotes most
^pace to

..
J

, ?--_r :„ ~~a tv,^;^ v,,rKr\Aa trrnwins in limestonestudy of American grapes and grape culture, ue uC«u«» .««-« £•—--
the range of our native species and their hybr.ds growing in hinestone

legions, especially those of the more southern part,of the com**
"Juse on the calcareous soils of

A more ex- »
concludes that the most promising for use on the calc;

France are Vitis Berlandieri, V. cinerea, and V. corditoha.

tended account of his studies here, including diseases of the grap« ami

other topics, will be published after a time. He speaks warmlj ^ the at

tention and assistance accorded him by *«W^^J«J I

J
Commissioner Colman and Professor Scribner, of the U. a Department ot
Commissioner Colman and Profe

Agriculture.

"The Kew of the East" is the designation of the Royal Botanic

Garden at Calcutta. In the last annual report (1886 :87),
,oemg «or the

100th ye
tution is

i at Calcutta, in iub last, »uu»*«»« ^r",\ , ^ ' n e iy. a ; ne f -

-ear of the garden's existence, a sketch of the history of the
s

insti

is given, wuich is also printed in the Garden £^^tnS.
William Roxburgh Wallich

ana me autnor ot tne r lora nwira, .o^, ~.. --
.

rt
•„. ^utrihntion

1816 to 1846, well known for his explorations and extensive dl^nbution

of Indian plants; also, Mr. C. B. Clarke, acting director or a time
,

whose

name is very familiar in connection with descriptions of One tal pUnts.

The present director, Dr. King, is credited with having transformed the

garden and brought it up to its present high estate.

THEAcriONof frost on seedlings is the subject of someJ

interesUng

experimental study. « In cold climates the annual P d^Seid,
shortened, the season during which the plant "™st vegetate is condenjea

and the shoots and flowers have to unfold rapidly in order to Jjato^nay

while the sun shines.' "-Gardenm* Gkromcte, Feb 20.^ltw louow »

experiment will serve to indicate the work and its result*..

Thurgau took ten potatoes, all alike, and of about ^the same *« an

weight. He placed five in an ice-cellar, andw™^^?^^
the other five were kept in an ordinary house cellar

- ^XfoUating,
the freezing process yielded a large crop in three months after pU

n

while the others, planted at the same time, and in eactly theujie

soil, etc., had as yet only begun to show shoots, and bore no tubers, (i.
)

The proposed government station for the study anf testing of gr*»c»

which is projected Is an adjunct to the botanical dmsiouof **£***
ment of Agriculture is meeting with some opposition Ihe *™.^

is

1,185) cousins a three-column argument to show that, while
:

ti e

in itself good, the project is needlessly, expensive and
;

^pele^j P*
q_

feet. Better results might be accomplished, it oehe\es ,
oy v i

vision for such work at the various stato experiment sat«ons t^s »

ess and at the same time giving the advantage o having tne

in the climate and region where the results are to have practical Pl>
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cation. Without entering into the discussion, it is safe to affirm that to

distribute the proposed work to the state stations, while it has advantages

in regard to climate, would, nevertheless, result in leaving the matter in

about the same condition as it will be without congressional action.

The first four numbers of Garden and Forest, the new horticultural

journal, more than fulfill the promise of its announcement. The list of

distinguished contributors is already a long one; it includes Mrs. Schuyler
Van Rensselaer, on landscape gardening; Francis Parknmn, B. E. Fer-

noAv, J. Hoopes, Robert Douglas, on forestry and tree growing; Peter

Henderson, John Thorpe, William Falconer, A. H. Fewkes, on garden-
ing and floriculture; a number of foreign contributes and the following
well known botanists: Dr. Sereno Watson. Dr. W. G. Farb.w, Dr. Wm.
Trelease, Dr. W. J. Beal, Dr. G. L. Goodale, Prof. L. H. Bailev, Jr., A. A.

Crozier and C. G. Pringle. The typography and printing, together
with the character of the illustrations, far surpass any horticultural
achievement of the kind before attempted in this country, The opening
article is a tribute to the memory of Dr. Gray, and the second number
has an admirable photogravure of the bronze medallion of Dr. Grav by
A. St. Gaudens. There is also an account of the life of Dr. DeBary. The
form and scope of the journal call to mind the Gardners' Chronicle of En-
gland, and we can make no higher wish than that in stability and influ-

ence it may equal its esteemed contemporary across the water.

nu
A

N

^^strated work on the British Uredinea* and Ustilagine»,by

« n 1? •

™ right
'
F

- L- S- is Projected. It is to contain description
ot all British species of these fungi, and also an account of their biology.
including the methods of experimental culture. The work must prove
ot great service to students, especially as it is prepared by an authority
so justly famous for the success of his experimental methods. The de-

termination of the genetic connection between the forms of hetercecisrnat

IZI rtSA Tln
^n

n
u
g Stl

l
dy that can be car"ed on with simple appliances,

nriii? i

^'
-

be a ^oon t0 isolated botanists with inclinations toward

dm? win ST* !u
tl0D

•
The Publishers, Kegan Paul, Trench & Co., Lon-

t «hZ ii
gl
? , ?.

rmtlDgas soon as the requisite number of subscribers

heanZrV7^
!en

d

'ng Purcha sers should at once send their names to

or about lila £S S
t K

V
Dg S Lynn

>
Engird). The price will be 7s 6d

$1^ to non^ubscrTbers
r Gr8

' ^^ "P°n deUv^ °r 10S 6d
'

*

cCedhim?Xr££UI!5lt0,^ence'WB eminently judicial quality

sh rn ranfers ( ^ ^
P

r u ?™n by those who exPosed themselves to the

it am c thoLht n
5°h p

ed ^™™-" " No one on this side of the

ah£Sii.A* G
,f

ay as an American cousin- he was here alwa

XeSi?' "Asa Gray, as will be judged from his books

to^nTZZt?Zd
7T--

dxi8t 8tudent of dried plants; their life**

man was hannier tff °l
**" fflechanUm had a charm for him, and no

the discoverfe
P
8 of ffie ^ m P°PuJ

ari ^ng- in the best sense of the WJJ
the general puMfc* SEP* "£ ,

Creating an interest in them t
morl noble wonL ifr01 had no tr^er son than he

;
philosophy£«

work and hi? example »
h°n°r t0 his meniory

'
deeP gratitude **
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Notes on North American Willows, with a description of new or

imperfectly known species. I.

M. S. BEBB.

Since the publication of the Flora of California, much

additional knowledge has been gained concerning American

glaucoid willows. "The genuine Glaucae, in their extension

southward within the boundary of the United States, are re-

stricted to the Rocky mountains and Wasatch range—in a

word, keep east of the Great Basin, with this exception, that

on some of the highest peaks of the Sierra Nevada, at alti-

tudes varying from 10,000 to 12,000 feet, a very peculiar

form of Salix (glauca) villosa was collected years ago, on

Mt. Hoffman and Woods Peak bv Prof. Brewer, on Mt.

Whitney by Prof. Rothrock. Upon the evidence afforded

by these three collections this species was given a place in

the Flora of California, and although ten years have since

elapsed they still remain, unsupported by farther findings,

to attest the" occurrence of any form of S. glauca west of the

Great Basin. Mr. Watson's no. 1099 (Bot. King hxped.

p. 325), from the East Humboldt mountains of Nevada, alt.

9,000 feet, is the same plant. ,

'

Taking now the allied forms of the Sierra Nevada and

Cascade ranges, we have, first, the well known S. Calitoi-

nica. more clearly distinguished from all forms of the Waucae

by its glandular-serrulate leaves, green both sides, entire

style and entire erect stigmas, than was at first believed.

This, so far as known, is peculiar to the Sierra Nevada, and

not found beyond the limits of the state for which it is named.

Going northward, we next come to a species of the Cascades

and Blue mountains, not heretofore recognized, snaring

with S. California the characters above mentioned, but

adding to them several very striking ones verging toward

easternmost 1

the Cordataa, viz.: glabrous capsules, shorter style and

stigma and very conspicuous stipules. This species finds its

-imit on some rugged peaks near Snake nvei

part of the Idaho system. Finally, this, in turn, is ^placea

on Mt. Adams by still another species exhibiting a still

further approach to the CordaUe, as I have indicated in the

rUo^:„.:lT rp,- r. Aft Adams far northwaid,
description.
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spreading over to the Rocky mountains in Montana, and

approximating in character several very diverse northern

species.

The geographical distribution of these species in con-

nection with their order of sequence in natural affinity i

curious. Even in British Columbia, before the boundary of

the United States is reached, it is observed that the Rocky
mountains mark the western limit of S. villosa. Prof. Ma-
coun says, " under a number of forms this variety extends
from the eastern side of the Rockv mountains at Morley to

the summit of the Selkirks (51 )
and northwestward

"
'—that

. along the trend of the mountains. It follows the mountains
southward also, spreads over the Wasatch range, and then
skipping from peak to peak, as it were, finds a rare lodg-
ment on a few of the highest summits of the Sierra Nevada.
Has this any significance, in connection with the strange tact

that in the group which we have been considering as re-

stricted to the mountains west of the Great Basin, a group
intermediate in character between the G'aucaj and the Cor-
data // ts at the south that the variation toward S. glatica Oc-

curs and at the north the transition toward S. eordata ?
1 aking S. cqmmutata as combining in the most remarka-

W manner lauca-like and cordata-l'ike characteristics, we
must apparently trace its connection with S. olauca southward
around_the southern extremity of, or by leaps across, the
weat Basin and thence northward along the Rockv mount-
ains to Alaska while directly northward there is a manit t

aamg out of gaucoid characteristics and accession of those
ng toward S. cordata. And this notwithstanding the

authat genuine S. glauca is found on the coast of Alaska.
n eon Oregon and Alaska I do not know of a willow so

,m 1p' t°
J
S

- Slauca as this plant of the Blue mountains
ana the Cascades.

8. comniaiata, n. sp. A diffuse alpine shrub of variable
tm .ommonlv 3 to 4 feet in height, in sheltered locah-

u 1 V° k ' n
fte" much dwarfed by altitude and expos-

ciisnid Z t
Y oblanceolate or oblong, abruptly pointed,

m re or Te,^^^ the roundi *h baie, at first covered

ml v »to vn

N

. IS
3 ^f Silkv tomentum, downy even when

bothE^f aml bwer l€aves becoming smooth, green

lens)

'

rat 3 v t^T^l^h <*»& 4~ or (and

1

!2-! ll^Mmches long, varying t

der a

' Cat. Canadian pu, ~^7

^ , leaves of sterile shoot

ving to cordate-ovate, thinnisn
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in texture ; stipules large, ovate, glandular-serrate: aments
on stout leafy peduncle- with 4 to 7 ovate or oblanceolate

leaves, erect, densely flowered, an inch long; fertile in frui

2 inches, compact, cylindrical ; scale thin, pale or brownish,

obtuse, woolly : capsule ovate-conical, glabrous, greenish or

rufescent
;
pedicel pubescent," 2 to 3 times the length of the

nectary; style medium, stigmas small, erect, entire.

Var. sericea. Young leaves densely white tomentose,

entire.

Var. denmlata. Young leaves smooth or dearly so, more
distinctly serrulate.

Var. puberala. Capsule thinly puberulous. Transition to

S. Californica.

Alpine bogs, Eagle Creek mountains near Snake river, in great

abundance, also in the Blue mountains, where it appears to be limited to

a small district, Cu*ick ,• Cascade Mte., Washington Territory, alt. 6,400 ft.,

Tweedy. Var. sericea, moraines near the snow line on the north side of

Mt, Hood, Howrll, Henderson. Var. denudata, Eagle creek meadows,

Cusick; Cascade Mt Washington Territory, Tweedy.

In its glabrous rufescent capsules,entire style and short erect entire

stigmas, and in its larg< -errulate stipules this species obviously resem-

bles S. cordat i ; while on he other hand the whole habit of the plant, the

broad softly tomentose subentire leaves, the stout leafy peduncles and

ubsessile capsules are lik S. glauca.

8. conjnncta, n. sp. Leaves of the flowering branches el-

liptic or obovate, subacute, i to i£in. long ; leaves of the ster-

«e branches ample, i to 4 in. long, 1 to 2 in. wide, ovate-

lanceolate, cuspidate-acuminate, attenuate or rounded at

jase; stipules large, ovate, acute: all glabrous or at first

thinly overspread on the upper surface with evanescent noc-

cose hairs, at length rigid, scarcely paler or rarely subglau-
cous beneath, young drying black." margins finely and evenly

crenate-serrulate
: aments borne on stout leafy peduncles.

terge, thick, 1 to 2 in. long: fertile becoming rather loose

tn« flexuose in fruit (lengthening sometimes to 3 in.) ;
scale

tcutish, dark, villous with crisp hairs, sometimes densely or

again thinly hairy or quite naked at the tip ;
capsule gla-

b
J°us, rostrate from an ovate base : pedicel 3 times the length

? the nectary style medium or elongated, about equaling
^e pedicel, stigmas short, entire or bifid.

hi wet meadows and along alpine rivulets, Mt. Adams, W hington

territory, Parry, Howell, Suksdorf, Henderson;; Cascade Mts., alt. 5,500 ft

lle*dy; Bald mountain, S. W. Montana, alt. 7-8,000 ft., Watson; summit
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of S. Kootanie pass, B. C, Dawson; Kicking Horse pass and on the Sel-

ki r ks, Macoun ; near Alaska, Daivson ; Kodiak, KdUgg.
This combines characteristics of several diverse species, while differ-

ing from each in turn. It has been mistaken for S. Barruttiana, especially
the form with thick woolly aments, but it differs in the smooth leave

amenta peduncled, capsules glabrous: accords in some respects verv nearly
with the character assigned S. Barclayi—a specie^ of the Alaskan coast-
but that has a much longer style and long slender reflexed stigmas:
aments as in & cordata, but leaves broader and shorter, drying black,

capsules shorter pediceled; leaves, particularly of the flowering branches
hke S. montana of the Eocky mountains, but that has closely sessile

aments. The wide range over which this species preserves it- character
is a guarantee of its validity. On Mt. Adams it Mppears to replace, as it

were, S. commutata, from which it is distinguished by the darker green
leaves often subglaucous beneath, distinctly crenatr serrate, smooth (a,

in S>. phyhcifoha), drying black, aments more loosely fl ,we red, capsules
rostrate, perfectly smooth even to the pedicel, stigmas often bifid.

Rockford, III.

Some ^described Hepatic* from California.

LUC1EN M. UNDERWOOD.

(WITH PLATES IJI-YU

Heiuv°\
ng

I>

b
r

ai
;

Ical collectors on the Pacific coast. Dr.

toli'-htn^vfn
r
rrx

lS done more than all others to bring

connecter v?l
msof

.

IIeP aticil'' and his ™me is '"*****{

ofth mat* \TT beloDging ^ several genera. Much

who de^c lid
Ch he collected was sent to Mr. Austin,

«• eat! e coiWH
mer

°;
iS SpedeS tVom California. Some ot

in Altona Z-lu I
however

' were sent to Dr. C. Gottsche

ver been descrih?!
ll - : am°^ these are some that ?*!

been at CamlSi? ; Camera icings Of four of these have

-ion of both ,! f
e
/
01' some time. With the kind permis-

[i& these dWc -i
SCh

v

e and Dr
- Watson I am able to pub-

the descrmtinn , cJ? necessary descriptions, as well as

t^ large Cb»J "^ Which is »<* represented in any d

*** generonslvT»\°L*? countrv
> but of which Dr. Gottsche

T«e fact thit thf
th sPedmens and a Latin diagnosis.

twentv-tvvo ven «
S^C,es have remained undescribed tor

as known onl-U
S s,

p
mfic ^nt, as is also the fact that, so**'

' } °ne oi the species has been collected a

far

ec-
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ond time. The latter circumstance may doubtless be ex-
plained on the ground that the original stations are in regions
less visited and accessible. There is every reason to believe
that many interesting species will be discovered in Califor-
nia, particularly in the mountain regions, and doubtless
several of the species now accredited to Oregon alone will
be found in northern California.

Ot the species described below, four are of the genus
Jungermania as limited bv modern writers, while the fifth is

of the thallose genus Grimaldia.

Jungermania Danieola Gottsche MS. Autoicous : stems
small, ascending, simple, sparingly radiculose : leaves ro-
tund, increasing ' ' * " '

' % »*—
entire: am

casing upward, semi-amplexicaul, rather dists

~**,phigastria wanting: involucral leaves similar ^
those of the stem : inner involucre 1 obovate, the mouth more
or less irregularly bilabiate.

Bab. In ditches, Mt. Dana, California, 10,000 ft., Sept., 1866 (Bdander).

Plate III— 1. Plant showing antheridia and archegonia. 11. Plant
showing young archegonia and a single involucre. 1 in. Inner involucre
from the side. All magnified 62 diameters.

•fungermania rubra Gottsche MS. Stems short, creeping,

leaves subimbricate, bright

mplexicaul, slightly decur-

_.„r „. wanting: involucral leaves

. - - oseofthe stem, with thickened margins: inner
involucre quadrangular-ovate, the mouth short mucronate,
denticulate, ferruginous purple especially toward the apex
and the angles : antheridia unknown.

Bab. On metamorphic sandstone, Mendocino City, California (Bo-

**£); cliffs near the sea, Santa Crnz, California (Ftaiow).

"late IV—Figures all magnified 24 diameters.

.

J»ngermania Bolanderi Gottsche MS. Stems simple ascend-

ing, innovating from beneath the involucres : leaves concave,
^'ite-rotund, entire, closelv imbricate, those of the innova-
ons

:

more remote and decurrent, plane, slightly undulate:

^Phigastria wanting: involucral leaves larger than those
' ^e stem, otherwise similar : inner involucre cylindnc-

Jfte, the mouth entire or slightly denticulate : male plant
Unknown .

h

**• In ditches, Mt. Dana, California, 10,000 ft., Sept., 1866 {Bolnnder).

LATE V— i, ii, female plants; m-vr, inner involucres; vn, inno-

Pefwn^Uow the nomenclature of my " Descriptive Catalog," and use this term in place of
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vating branch; vin, involucral leaves. All the figures are magnified 17

diameters.

Jiuigerinania Muelleri, Var. Danaensis Gottsche MS. Stems
1-3 cm. long, mostly simple, creeping, ascending at apex,
densely radiculose : leaves semi-vertical, irregularly quad-
rate-rotund, more or less emarginate-bilobed or rarely tri-

lobed, the lobes rounded, the sinus obtuse or rarely acute;
areolation mostly uniform, moderately close : amphigastria
wanting

: involucral leaves half as large as those of the stem,
acute Or acuminate, more or less irregularly cleft or serrate:
inner involucre obovate, irregularlv fissured, the mouth mul-
udenticulate : male plant unknown.

Sab. In ditches, Mt. Dana, California, 10,000 ft., Sept., 1866 (Bdan-
der).

Plate VI—i-v, various portions of plant; VI, XI, XII, inner involu-

cres m various positions; vn-x, xm, xiv, xvi, stem leaves ; XV, involucral
leaves. All the figures are magnified 20 diameters.

From J. Muelleri it is distinguished (1) by the al sence of amphigas-

Jna, (2) the shape of the inner involucre, and (3) its smaller inv.-lucral

leases-characters almost sufficient to be regarded as specific: it may
Anally take rank as a distinct species. Specimens in the Harvard her-

barium are labeled <</. Darmemk, vel J. Muelleri, var. Danaemt*."
GHmaWia Californic-a Gottsche MS.-' Thallus l-3 cm. long,

rhftv?
m

'
XWtle

\lineai'-spatulate, with obcordate innovations,

h«3lT underne^h with purple scales which extend
bejond the margin: peduncles 2-2^ cm. long, reddish at

55JE52 ab
°i

e
;

arisinS laterally from the Innovations:

u ered5*5
lm -lobose-conoidal, purplish, 1-4-fruited :

cap-
sule i.dchsh

; spores black-purple; crenulate ;elaters purple-

v^,^^^ m̂or^^ -ks - * *** Bridal

Uni
r.

parpnrlcme 5?™ *?\
CEme the foll™ing diagnosis :

" Capsula (colore vini rub;

rubro purpllrL. is palli.w
I1S et utrifiul°) ! pedonculu. bad rubescente

sqoamtf

varutnlateraliumsiaup,^ v
rnat "S

'
&PiCe viridis ex tnhovationum cordiformium

p«-

u exsurgit
;
et receptaculum globoso-conicum 1-3-4 carpuni habet
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Notes on the Flora of James Bav.

JAMES M. MACOUN.

To the botanist especially interested in the distribution of

plants there is perhaps no district which affords better oppor-

j r noting the interchange of species.
j j _ __ Q A

If the coast line be followed, the change is so gradual as one
proceeds northward, that a thorough examination day by

S>

day of the flora a mile inland from the coast will result in

the discovery of but few species that had not been observed
before, but it will be seen that the more southern forms are

gradually disappearing
; along the coast itself northern spe-

cies become more and more abundant, while the islands a

few miles from the shore present a flora that is essentially

arctic. When one remembers that many days after the snow
has disappeared from the woods huge masses of ice lie piled

along the shore, and that long after these have been melted
by the warm ravs of the June sun other masses, driven b\

wind and current from the far north, are stranded upon the

islands of the bav, it is not difficult to account for the great

difference between the species growing on the mainland and
°n the islands, although the latitude and elevation be tin

same.

A general description of the flora of James bay would
be impossible, as, while the west coast is low and bordered
by marshes, the east coast is rocky and much higher, and
the immense mud flats of the western and southern shor
are entirely wanting. Although the cold currents from th

north enter the bav along the western shore, the water is- so

shallow that floating icebergs, even of small size, ground
many miles from land, while on the eastern side of the bay
[he water is very deep, and the ice is moved here and there

by every change of tide. The plants found along the west-

ern coast are simply those one expects to find throughout the

wooded country of the north, and I shall confine myself to

a brief mention of the more interesting species found on the

mainland and islands of the eastern portion of the bay, and
snail not attempt a general description of its flora, but will

take the course northward that was followed last season, and
note the more important changes as they occur.

Moose Factory, situated about eight miles from the mouth
°l-Moose river, in lat. 51 18', may be taken as a starting point.

were it not that the number of species is smaller, no differ-
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ence could be seen between the plants growing immediately
about this place and those found throughout northern On-
tario, and upon descending to the mouth of the river no spe-
cies were seen that are not common along the Atlantic coast.
bailing in a northeasterly direction a distance of about sixty
miles from Moose river, Charlton island is reached, from
which the mainland mav be seen both toward the south and
east, and a very perceptible change is at once noticeable in
the character of the flora. The first flower that meets the
e\ e on stepping ashore is Chrysanthemum arcticum L. in pro-
lusion just below high-water mark, and a few yards higher
ip Mcne acaulls L. and Dryas octotetala L. var. integrifoli'

Pedicu

\

a™fi«mmea L., and Botrychium Lunaria Swartz. The
last mentioned species is very common on all the islands of

i'w«;l -
i

the wooded portion of Charlton island the
species are almost identical with those noted at Moose Fac-
tory but on the higher almost barren ground of the interior

hem r
SP
!
CieSF0W

'
and these are ™stlv northern, among

ilh wh^r/ I
roU»^folia L. var. arctica Lange, gener-

lr/ii//l ^7/^° UTS
' the beautifol Pink-rtowered form of

AcMtea mtttefolmm L Potentilla macllata Pour., Salix arc-H# reticulata L. and Poa cenisia All. A pecul-

t
James bay. I have never

Jbar or lTnH<™ k K
CLimen growing anywhere near ames

fa/norSlut % although l Overcollected this form as

habit also' "it t • °Vhe west coast of Hudson bay; m

>ecies which Tk
dlst,nct from the western form of thi

Watermark \t L ^e;
.Srowing in sand just above high-

est as (in 'the nlaW USelf alonS the Sroiind '
but is ***

miles. Bi<rriver n
e
t

malnland and sailing north about 140

0l"

interesting sni •
53 5°'^ is cached, and here a number

www L. var 6r%?Jf Sf
re collected, among them Festuca

**<« ^'^Jor^°K^? tS - Glyceria maritima Wahl., Df
atyina R. Vs /> /

' Phlcnm alpinum L. f
Hierocldoa

"'inor Vasey (new
chamPsia atropurpurea Scheele. var.

yet described T. ;k
r
*'' imd a new species of Deveuxia not

1 . .. .
cu

- in the KnnA ~i_._ .
r

, . . • , • 1. *.i-v <

w
filiformis L •">' /

g
1 -

n0t *een in anv othel

!1 very comt ^ Al&«« Deth. and J. trigw
j summon h^rp ^^j r ? ^ */?ne*e, and Luzula arcuaia M

is L-

- and
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L. sulcata means rare. The sand and

gravel bars at the mouth of the river were covered with

Chrysanthemum arcticum L. and Matricaria inodora L. The
only ferns growing in this locality were Botrychium Lunaria

Swartz, B. temuturn S wartz and Asfidium sfintdosum Swartz,

var. dilatation Hornm.
About sixtv miles southwest of the mouth of Big river lie

two islands, " The Twins " (between lat. 53 5' and 53 20').

each about thirty miles in circumference. These islands are

quite barren, with the exception of a few slunted spruce trees.

On the northern island there are perhaps not more than a

score of these, and none of them are above six feet in

Although low and spreading, they were of mature

age and covered with cones, settling beyond a doubt that

Picea alba Link goes farther north than P, w
bav at least. Around all ponds on these islands

height.

J

s

Salix glduca L. was very abundant, and on the north Twin
island specimens of a new willow were collected which has

been described by Mr. Bebb. While all the northern plants

that had been seen before were found on these islands, many
additional species were noted, principally endogens. Carcx

rotundafa Wahl . , C. microglochin WahL , C. rarifiora Smith
and C. nardina Fries were the most interesting cances col-

lected. Poiamogeton fectinatus L. was common in all ponds,

and about a dozen specimens in all of the rare P. rntilus

Wolfg. were secured, one or two at a time. The usual form

rfE-pilohium latifolium L. is quite common all around tin

bay, and on the south Twin island three specimens were

collected with much larger flowers of a beautitul cream
color, and with a delicate but perceptible odor. Bartsia

ajinna L., Pedicularis Laffonica L., Erigeron umfiorus L..

Arabis humifusa var. fubescens Wat. and Slettarta longtfes

<foldie var. Edzuardsii T. & G. were collected together 01

the first dry ground above high-water mark* while m the in-

terior of the islands Saxifraga Hirculus L., Saxtfraga

aizoides L., Pedicularis hirsuta'L. and Luzula comosa Meyei

were frequentlv met with. On a grassy bank, by the onh
'

" either island, grew Veronica alpua L..i

Ranunculus affims R. Hr. var.

sPnng noticed on
Znbaldia frocumbens L.,
Wtdus Gray and Parnassia Kotzebuci Cham. & »cn., anu
these species were not seen in any other locality.

Although the exploration was carried on as tar north as

Y
aPe Jones in lat. 54 30'. no species were seen there that

d not grow on the Islands further south.
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Of the*hree hundred or more species of flowering plants
tound growing around James bav I have mentioned onlv
those that I considered the most interesting, but I do not
doubt that future explorations will add many additional
pecies to the list.

Ottawa, Canada.

Jacob Whitman Bailey. 1

STANLEY COULTER.

u-„-

X
?.

Sk6tCh of N°rth American botanv would be complete
were the name of Professor Bailey omitted. The record ot

snir f ,

W0I'k 1S a record not onl v ot" interest, but of in-

ho , ?
e
T

ncoura^raent to all botanists, in that it shows

I |,7T ''^ tS

?
ay be attained, in spite of what to manynuon have seemed insuperable obstacles.

(now \ ;
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T

Wo
,
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\
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'
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'^- 0t
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SCIemin

"
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,
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;

lnCe trom both branches of the ancestral
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charac C ri "d I s"* ft*^ aild ****** ™clesty whkh
m ?ht satisfy him ?

e
"

,

He worked and stlldied that he

01 urP J is sTf
'
n0t that he might distinguish himselt

of tlu-\anhlv
1 ; !

°

s

lm
;!

t

!f
• 0wi*g to the limifed resources

culating library Zfl 1

e aSe of twelve, placed in a cir-

sition he founVm ^ St0re in Providence. In this po-

IiimselfespeciallvToH ^ f°r self-impi-ovement, devoting

So earnestly studJnn,
l

,

y ot mineralogv and conchology.
of Afr

- John Kinl !!
aS

t

he that he attracted the attention

?ty, who, knowing the'd'iffi

011
?-

Secretary of Brown Univer-
lng. invited him to «m ,

mculties under which he was labor-

borne for the nnrnna r
Certain evenings of the week at his

-~?ZZt^~^^ Lat^ The remaining
U°m let 'era

°f& t^^^^f^T^ Bailey, of BrowiTu^^S10n and fr°m his personal reminiscences.

I
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evenings of the week the boy spent in the study of French
with a French teacher. It is a little surprising to learn that

he also found time to make a very considerable collection of

shells and insects. This habit of making every moment of

the day productive became even stronger as he grew in

years, and serves to explain how he was able to accomplish

what seemed to be impossibilities.

In July, 1828, he received an appointment as cadet at

West Point, from which school he graduated fifth in his class

in 1832.

After serving at various posts as second lieutenant ol artil-

lery, he was, in March, 1834, appointed assistant professor

of chemistry at West Point, an occupation far more con-

genial to one of his studious tastes. In July. [838, he writes

to his brother, informing him of his appointment as professoi

in charge of the newly constituted department of chemistry,

mineralogy and geology. This position he retained to the

time of his death, the 27th of February, 1857.

Before passing to an examination of his scientific work,

it is but proper to refer to the great tragedy of his lite and

that which cast a shadow over Ids later years. He was

married in 1835 to Miss Maria Slaughter, of West View,

Virginia, and from the uiimpses of their after lite which we
have been permitted to have, the home thus founded must

have been one of unusual happiness. In July, 1852, Prof.

Bailey, his wife, his onlv daughter and son Whitman (I rot.

W. W. Bailey) were pa-sengers on the steamer Henry Clay,

Which was burned near Yonkers. When the fire broke out

Prof. Bailev succeeded in lowering his wife and daughter

mto the water, and had just received from them assurances

of their safetv, when suddenlv a cloud of smoke mingled with

sheets of flame shut them from his view and they were lost.

His son was saved almost as by miracle. Previous to this

he had been subject to bronchial" affections, and his exertion

°n this occasion," added to the bitterness of his bereavement,

gave him a shock from which he never rallied.

Singularly modest, reserved in manner except to those to

whom he had given his friendship, bright and sparkling in con-

versation with the few chosen ones, of rich poetic taste ana

fancy, strong in his hate of the wrong, tender and loving in

his home—these were his personal traits, and these are traits

tnat make rare men. „ .,

Among the earlier scientific passions of Prof. Bailev was

that for botany, and throughout his life, even though the

t
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duties of his chair would seem to have left but little time for
outside work, he continued its study. Scarcely one of his
•sketches of his numerous exploring trips but that shows the
Kind of the trained and accurate botanist. But it was
through his work with the microscope, and as a direct result
of h.s knowledge and mastery of it, that he was to win for
himself a distinctive place in the botanical world and become

the hhrenberg of America."2 The first purchase lie made
01 himself as a boy was that of a microscope, and from that
time a microscope was the constant companion of his jour-

J..
H,s lmProvements of its mechanism, his suggestions

1
1. in

afP^nces^ve placed all microscopists under ob-

IccuZl A
m '
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>''
k- i
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cite coal," which brought new honor to the unassuming
worker. His papers are quite numerous, and are character-
ized by a terse and diiect simplicity that evidences a com-
plete mastery of the subject in hand. Dr. Gray says of
them: "They are all clear, explicit and unpretending as
they are thorough ; and every one of them embodies some
direct and positive contribution to :ience." The majority
of these papers, being published in S/7l/mans Journal, are
of such easy access that an extended notice of them in this

place is unnecessary. Some of the more general sketches,
such as the one entitled "Account of an excursion to Mount
Katahdin. in Maine,*' serve to show the wide reach of his

knowledge and the grace of his style to a greater degree,
perhaps, than his more strictly scientific papers. Omitting
all titles, except those pertaining more or less directly to

botany, the following list will enable us to appreciate some-
what not only the character of his work, but his wonderful
industry. Yet. to fully realize the magnitude of his achieve-
ments, it must be remembered that his was the work of break-
ing paths in hitherto untrodden regions ; that he worked
virtually without assistance, without literature, without appli-

ances, save those his own ingenuitv devised ; that, while thus

working, he was also filling with distinction his chair in the

Military Academv at West Point, and making an equal fame
jn other branches of scientific research. In the Synoptical
Flora, Dr. Gray calls him "The pioneer in microscopical
research in the United States :" and yet, with all his duties,

with all this new world to explore, he found leisure to draw
hundreds of carefullv finished sketches of knights and ladies,

castles and palaces, for the amusement of his invalid son.

Hie titles here given are taken from the catalogue of the

j^oyal Societv. and were furnished by his son, Prof. W. W.
bailey, of Brown University:

Account of an excursion to Mount Katflhdin, in ISLime.—Sillimans

Journal, x x x 1 1 ( 1837 ) , 20-34.

Observations on the vascular system of ferns and notice of a

monstrous flower of Orchis spectabilis.-&7/iman's Journal, xxxv (1839),

113-117.

On fossil infusoria discovered in peat earth at West Point, New

J°rk, with some notices of American species of Diatoms*.—SOtmaa's
Journal, xxxv (1839), 118-124.

A sketch of the infusoria of the family Bacillaria, with some account
of the most interesting species which have been discovered in the United
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St&tea.-SHlim'in's Journal, XLI (1841), 284-305; xlii (1842), 88-105; xliii

(1842), 321-332; American Geol. and Nat. Amoc. Repts. (1843), 112-164.

American Polythdmia fro n the Upper Mississippi, and also from the

cretaceous formations on the Upp >r Missouri.

—

SiUimaris Journal, xli

(1841), 400-401.

Yellow showers of pollen.—SiUimaris Journal, xlii (1842), 195-197.

Notes on the infusoria of the Mississippi river.—Proceedings Boston

Soc. Nat. Hist., n (1845-48), 33-35.

Notice of some new localities of infusoria, fossil and recent— Sitft-

maris Jimrnal, xlviii (1845), 321-343.

Oa the crystals which occur spontaneously formed in the tissues of

plants [1843].—SUlimari* Journal, xlviii (1845), 17-32; Bibl. Univ. LVl

I 9 >), 388-392; Froriep Notizen, xxxv (1845), col. 65-69.
On the detection of spirally dotted or scalariform ducts and other

vege ble tissues in anthracite coal.—SUlimari* Journal, i (1846), 407-410

;

um. Nat. Hist., xvm ( 1846), 07-69.

Account of some new infusorial forms discovered in the fossil infu-

soria from Petersburg, Va., and Piscataway, Ud.—SiUimaris Journal, XLVJ

(1844), 137-142.

On some new species of American Desmiducese from the Catekill

mountains. —SiUimaris Journal, i (1846), 12G-127.
Notes on the algsa of the United States.-SUli man's Journal, in (1847),

50-86, 899-408; vi (1848), 37-42.
On a process for detecting the remains of infusoria, etc., in sediment-

ary deposits-Proceedings Amer. Assoc. 18-49, 409.
Some remarks on the Navicula Spencerii, and on a still more diffi-

cult t.-t object-SiWman's Journal, vn (1849), 265-270.

(18.->.

' y " f Pn infllsorial stratum in Florida.—Sidimaris Juunvd, X

t,i„

R
i

e|>ly

i ,

t0
?
Ir

'
de k Rue '

s re™rks on the Navicula Spencerii con-
ii eel m, he American Journal of Science, vol. ix, p. 23: with a notice of

two new test objects.-S/Z/.w. Journa/> 185i) 82J4

Florh ^ n"-m
,0a

i
°hservations ^de in South Carolina, Georgia and

lorn a is.,0].-Smithsonian Contributions, n (1851).

Survev o,'n

"P1
r

eX;Unination of sounding made bv the U. S. Coasf

but n «?^S C°Mt 0f the Unite(1 St«**- - Smithsonian Contri-

n(] ^ Ĥ tmari»Jourfua,xii(im)
f m-138;Jmrf^Mi^ **,

diti^unde^T* Sll6Cfed hyth° Uoi^ States Exploring E*P*

M»TS 134

Wilkes-P^- Philadelphia Acad Nat Sci, v.

XV(1 UTl^011

r
newl

-vdiseoveredanim;dcule.-S/«m^i'^ l

h
~
M<

'

J"UrmlM Sci., i ( 1853), 295-299.
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On a mode of giving permanent flexibility to brittle specimens in

botany and zoology.— Sill i maris Journal, xvin (1S54), 100-102; Ann. Nat.

Hist., xiv (1864), 373-875,

Reply to some remarks by Mr. W. H. Wenhani and notice of a new
locality of a microscopic test object.

—

Sillimaris Journal, xix (1853),

28-30.

On a universal indicator for microscopes.

—

Sillimaris Journal, xx
(1855), 58-65 ; Journal Micros. Sci.

7
iv (1856), 55-62.

Notes on new species and localities of microscopical organisms

[1853].—Smithsonian Contributions, vn (1855).

Remarks on Mr. Wenham'a paper on aperture of object glasses.

Sillimaris Journal, xxi (1856), 105-106; Jmrnal Micros. ScL, iv (1856),

1 60-] 62.

New method of detecting fossil Diatomace;v — Silliman's Journal, xxi

(1856), 356-357.

On the non-existence of polarizing silica in the organic kingdom —
"""man'i Journal, xxi (1856), 357-858; inn. Nat. Hist., xxni (1856), 78-

79; Journal Micros. &»., rv (1856), 808-305.

On some specimens of deep sea bottom from the sea of Kamt-
schatka.—SiUinw. n '$ J ,u rnal, xxi ( 18 ), 284-285.

Notice of microscopic forms found in the soundings of the sea of

Kamtacbatka,—SUliman't Journal, xxir (1856), 1-6.

SiUi

On the origin of green sand and its formation in the oceans of the

present epoch.—Silliman's Journal, xxtr ( 1856),280-284 ; Ann. Nat. Hist.,

Xvni (1856), 425-428; Proe. Boston Soc. Nat. Hist, v (1854-56), 361-:!6S;

Journal Micros. Set., V ( 3 857 ) , 8:3-87.

Report upon the result of microscopic examination of soundings

made by Lieut Berryman, of the U. S. Navy, on his recent voyages to and
from Ireland in the "Arctic."—Sillimaris Journal, xxni (1857), 153-157.

The breadth and accuracy of Prof. Bailey's knowledge
are manifest in all of these papers. A tew of the titles seem-

.

lnbrly foreign to any line of botanical research have been
introduced because of the many references contained in the

Papers which they represent to work done in that direction.

^any titles have been omitted altogether, because they only

erved to give evidence of his ability in the fields of chemistry
an ;l geology, and have no place in a sketch of the botanist,

unless it be to increase our admiration for the scientist whose
strength of mind and keenne s of vision enabled him to be
both deep and broad.

His work gained for him many tokens of honor and re-

ject trom his fellow-workers. At the time of his death he
ne'd the position of president of the American Association,
and had he lived would have presided at the Montreal meet-
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ing of 1857. Many species were dedicated to him, and a

genus of the Composite commemorates his name. I ex-

tract the following from Plantae Fendleriame, at page 105, as

i fitting conclusion to this brief sketch, giving, as it does, the

testimony of Dr. Gray as to the work and merit of Prof. Bailey.

Dedicating Baileya, a new Composite genus of two species

from the Texano-Arkansas district, he says: "This genus

is dedicated to Prof. J. W. Bailey, of the U. S.
Academy, who is particularly distinguished for his researches

imong the minuter algae and especially the Diatomaceae
(which he was the first to detect in a fossil state in this

country), for his microscopical investigations concerning the

crystals contained in the tissues of plants, and for the detec-

tion of vegetable structure in the ashes of anthracite/'

Purdue University , Lafayette, Ind.

A new water-lily

THOMAS MOROXG

(WITH PLATE VII.)

broad open

4 inches Ion
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,
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in Siberia, China and Japan, but that has still smaller flowers,
with acute sepals and petals, lobes of the leaves acute, and,
according to Aiton, sunken veins in both surfaces of the
leaf.

This pretty little addition to our water-lilies was collected
J Mr. John B. Leiberg, June, 1887, in a small pond in
northern Idaho, near Granite station, on the North Paciiic
Railway; "very local," as the collector writes, and the first
01 the genus discovered so far west.

Ashland. Mass.

BRIEFER ARTICLES.

A meeting of the German botanical society.—Among the numerous
scientific societies of Germany the Deutsche botanische Gesellschaft holds
a prominent place, and as the German botanical society par excellence it

very properly has its headquarters in Berlin, where there are probably
more botanists of reputation than any other city in the world can show.

.

ne meetings are held in the botanical institute, which at present oc-
cupies a building immediately back of the university. On entering the
ecture-room in which the members are a£ >mbled, we find it a most un-
pretending room, furnished in the most primitive style with clumsy

ocen benches and desks that have evidently seen many generations of
c ents, as is plain from the innumerable inscriptions and devices cut or
aw ed upon them, for in this particular students are much the same on

sides of the Atlantic. At the front of the room, on a low platform,
were chairs and desks for the chairman and secretary.

he meeting was called to order at about half-past six by Professor
vvendener. He is a man of about sixty, but does not look so old, being

gch

l(

j

eably vigorous in appearance. He is of medium height, with a

°Th -

faCe framed in abundant, rather short iron-gray hair and beard,
he tirst thing on the programme wras the election of members, and

e P r°Posing of new names,

den
re Proceeding to the business of the evening Professor Schwen-

^
ner announced the death of three members, DeBary, Cienkowsky and

the
'
^^ latter name a new one to me. He dwelt especially upon

the

1

,

rreparable loss that science had suffered in the death of DeBary, and

Xo h

6^^k position he held > not only as an investigator, but as a teacher,

ever

°tamst had had so many distinguished pupils, and no teacher was

in r

m°re looked up to. After concluding his remarks, all present rose
espect to the memory of the departed members,

stract

e

f

greater Part of the meeting was occupied in the reading of ab-
8 of papers

; the authors, when present, reading themselves, in other
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cases the reading being done by some other member. Among the paper

read was one by Tschirch on the development of resin-passages and

similar secretion-reservoirs, which he illustrated by blackboard draw-

ings. Professor Magnus read abstracts of two papers, one by Beinkeon

the brown alg?e of the bay of Kiel, and another very interesting one by

Schiitt on the nature of phycoerythrin. Professor Kny spoke briefly of a

paper by Dr. Miiller (his assistant), wTho was unable to be present, on

retion-canals in the phloem of certain Umbellifene and Aralia

There were other papers more or less interesting, but this will give some

idea of their general character.

Among those present I noticed Profe— ors Schwendener, Kny. As-

eherson, Magnus, Wittmack, Frank, Drs. Tschirch, Potonie, Schumann,

and numerous other- whom I did not recognize. Pringsheim, who I bt

lieve is the president of the society, was not present, though I saw him

at an earlier meeting. The ladies were represented by Mi- Hallowell,of

Wellesley, who at the urgent invitation of several members wa present,

and 1 fancy was about the first woman who has been thus honored, as you

probably know the Germans have rather different idea- from ours in re-

1 to the woman question. It was with some difficulty that Miss Hal-

lowell could escape the friendly importunities of one or two of the mem-

ber who almost insisted that she should also take part in the supplement-

ary meeting which most of the members held in a neighboring restau-

rant, where over a glass of beer questions are discussed in a more informal

way than in the regular meeting.
Thus ended the January meeting of the Deutsche botanische Gesell-

schaft.-DouGLAS H. Caw jell, Berlin.

PacclBia miraMlissima Pk.—While collecting in several of the west-

ern states and territories during the summer of 1887, this species was ob-

served by the writers upon the leaves of Berberis repens in several local-

ltU Not onl >' *«« the uredo- and teleutospores found, but on several

>M an /Ecidium which differs somewhat from the well knownccasions an

^.ilmm berberidis was taken upon the same host
Uie ^idium was collected Bear the head of a small cimon at Fl

vnzona. Although the host plants were plentiful, onlv an occasion:

tod fi;if p.nnL-1 k„ t. i ^ '

. _
*

1 - ^ -~l~la 111

8taff, Arizona,
. ^"votpiiiuLs were pienuiui^iii)*" 1 "^

JJ
* leaf could be found. Careful search was made for Pn !«»»

lie ime locahty,but none was observed. Half a mile distant, in th

ur'i?fl

a

r
n

'
1

K
n

-

abUn,lilnCeof P^'ciniamirabilis,ima was collected;
the

kttl ^^ f

g mUch more abundant than was .he teleutoform,
the

vhide mTf
md °nly °n leaves whk'h "'ere apparently two years ol •

Ca 1 I u
mer WMe f0Und uP°n ^08* every voung leaf exaniineo.

Careful search was made here for the iEcidinm, but none was found.

carJnearr'n
W

"7P- mirabilissima ™» found very abundantly m

reared h;^
60

'

™0rado>™* usual host, Berberis repens. The £•
appeared thnfty and vigorous, but nearly every leaf was affected, and
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many at least half the under surface was covered by the dark brown sori.

Hundreds of plants were examined, but not one was found free from the

fungus. Care was taken to collect some of the oldest and most mature leaves,

as well as some of the younger and fresher ones, but only an occasional

teleutospore can be found on any. This, probably, may be accounted for

from the fact that the Colorado specimens were taken at a time when

they had several weeks more in which to complete their growth before

being checked by frost, while the Arizona specimens were taken near the

close of the long dry season, when the growth was completed, and the

plant in a condition similar to that in which the Colorado plants would

be at the beginning of the winter.

Whether this" cidium is only a form of the well known barberry

cluster cups or whether it is related to Puccinia mirabilissima remains

to be proved by artificial culture
;
we merely mention its occurrence in

this connection as an interesting fact.

Our specimens give the following characters: Spots bright purple,

3-4 mm. in diameter, very slightly thickened : :ccidia hypogenous, long,

pale yellow, borders coarsely lacerated: spores subglobose, tuberculate,

15-20// in diameter.—Tracy A Galloway. Washington, D. C.

Abnormal Anemone and Convolvulus.— A description of two abnor-

mal dowers may be of interest to the readers of the Gazette, as bearing

upon morphology.

The first was a flower of Anemone dichotoma. Normally there are

five white sepals, with an involucre some distance below the flower. This

specimen had a sixth sepal outside of the others, but so close as to touch.

It differed from the rest in that the upper half had the form and color of

an involucral leaf, but much smaller. It was half sepal and half leaf.

In the second case the abnormity was deeper seated. A flower of

Convolvulus sepium, the wild morning-glory, had four lobes of its large

white corolla perfectlv developed, but the fifth was about half as wide a

>t should be and entirely separate from the others. Four of the stamens

were perfect, while the fifth, seemingly anxious to compensate for the im-

perfection of the corolla, was developed in a curious manner. It w»s

»]aced opposite the point of detachment of the fifth lobe of the corolla; the

filament was about the same length as the others, but broader and chan-

ged. One lobe of the anther was fairlv well developed, while the other

which was next to the imperfect corolla lobe, had grown into a petn

This portion, which was the exact color and texture of the corolla, wa^

lnch long, and j inch wide at the top.-A. S. Hitchcock. Iowa City, Iowa.

A ?ift to Brown University.- About two years ago it was mentioned

that Brown University had the promise of the large and valuable ferncoi-

«*«<* of the late William Stout, of New York. The promise has been

fulfiUed by Mi8a A . A. Stout, who gives the herbarium in the name of her
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deceased brother and with the understanding that it shall be made avail-

able to students and public alike. A large part of the collection has been

carefully mounted by the donor on sheets a good deal larger than usual

(an advantage, perhaps, with ferns). In most cases there is much dupli-

cation, and generous display of material to illustrate geographical distri-

bution. The collection is cosmopolitan. The following items give some

idea of the scope of the bequest : Canada to Florida, New Mexico, Vrizon

and California (565 sheets); India and South India (537 heets); Ceylon

(228 specks, 267 sheets); Jamaica (200 species) ; Trinidad (146 species):

Sandwich Islands (100 species); New Zealand (near!) complete collection);

New Caledonia, South Africa, Pacific islands and Madagiscar (all ver

complete). Besides hese, there are the herbar a of W. T. Atkinson (-370

heets, mostly North Indian ferns) and Ur. A. P. Garber (Phanerogams

of Florida, 340 species). A valuable set of books, comprising the best of

fern literature, also accompanies the plants.

It will thus be seen that Brown University acquires a collection of

ferns almost as valuable as its line set of Carice^—W. W. Bailey, Brown

Univers \
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suffered from intermittent spasms more than four hours.

—

Erwin F.

Smith, Bot. Laboratory, Unir. cf Michigan.

An exchange club for Thallophytes.—The following official com-

munication was received too late for the April number. It was sent in

response to a suggestion by the editors of this journal that the arrange-

ments being made to establish a botanical exchange club might well be

extended to include the lower orders of plants, or else a Bimilar but inde-

pendent organization might be effected for that purpose, greatly to the

advantage and convenience of many botanists:

Sirs: I am authorized by the Commissioner of Agriculture to say-

that the same arrangements made with the committee of the A. A. A S.

Botanical Club for facilitating exchange- of plants may be extended to

include the thallophytes.
I shall take pleasure in carrying out the purposes intended.

Verv respectfully, F. L. Scribner,

Dept. (f Agriculture, Section cf Veg. Pathology.

Washington, D. C, March 31, 1888.

As the letter shows, Commissioner Colman, with much liberality, im-

partially extends the facilities of his department to further the interests

of the several classes of collectors, and Prof. Scribner kindly offers to un-

dertake the same supervision of the thallophytes that Dr. Vasey gives to

the higher plants. It now remains with the botanists of the country to

arrange and perfect plans to put the system of exchanges into successful

°peration.

EDITORIAL.

The advantages of an organization to facilitate the interchange of

herbarium specimens are so numerous and so obvious as to require no

argument. The wisdom of the Botanical Club of the A. A. A. S. in set-

tlng a scheme on foot for supplying the need of American botani on
this respect meets with general favor. Although not so specified in the

reports of the club, and of its special committee yet it is evident that

only flowering plants and vascular cryptogams were kept in view by the

promoters of the plan. The number of collectors and student- of fungi

In the United States is large, and the advantages of securing systematic

exchange, among them are quite as great, if not greater, than among
collectors of higher plants. So far as we know, the matter has not been

plated; but, feeling the need of some such facilities ourselves, and
th'nking others might also, we took the initiative by securing the gooc

«iee8 of Commissioner Colman and Pruf. Scribner. as stated in another

l*«o* this number. We hope the subject will be discussed by those

*ho are interested, and plans developed for eventually putting the matter

t0 succe^fnl operation. Whether it i
- best to have only one exchange
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club, to be divided into two sections possibly, or to have independent

organizations for the higher and lower plants, must be determined. The

lack of a suitable printed check list of thallophytes for use in marking

nderata is
1 an obstacle to be surmounted. The meeting at Cleveland

will give a good opportunity for arranging details and perfecting an or-

ganization, especially if there has been discussion through the journals

in the mean time.

The process of imbedding in paraffin seems heretofore to have been

looked upon as only suitable for tissue of considerable resistance. In

both editions of Strasburger's Baton isches Practicem occurs the phrase ''fur

etwas hiirtere und bedeutend hiirtere Objeete empfehlen sich und Par-

affin." As the last edition was issued in 1887, it is not surprising, therefore,

hat the Bota. <ches Centmlblatt published in June of 1887 an article by Dr.

Schr.nland, of Oxford, giving details of a process for imbedding dejicab

•bjects in paraffin,1
for there does not seem to have been any record of

success in this direction previously. We have been informed, however

(and in response to an inquiry Dr. Farlow confirms the statement), that

for two years and a half advanced students in the cryptogamic laboratory

at Harvard have successfully applied the zoological methods of imbedding
to plants. Certainly, no one could have suspected this from the expres-

ons in the papers published by two of these gentlemen. Mr. J. B. Hum-
phrey in his paper on Agarum Turneri says: 2 "Although this seems

hard treatment [_i. e., imbedding in paraffin and mounting in balsam] for

an algal tissue, the tough, leathery character of the frond enabled it to

withstand well, and very satisfactory results were obtained." In the next

pa r of the volume cited, "On the Morphology of Ravenelia glandute-

tonms." by Mr. G. H. Parker, p. 209, we read, " Moreover, the density of

the imbedding material [paraffin] was such that it intensified the shrivel-

ing
[*. c, the shriveling from drying, herbarium material being used].

Certainly, these are not expressions which would encourage one in

t attempt to imbed delicate tissues ! But we are very glad to give credit

to these students, who, we are assured, used the process in all essential re-

spects the same ^ that described in the January Gazette so long ago *>

Uie mater 35-6. Let it be borne in mind, however, that the essen-

tial features of Dr. Moll's results are perfect preservation of the proto-

plasmic contents, absolute freedom from shriveling and perfect penetra-

tion of the material by paraffin.

wnri
lT l

V-
lm PLEASURE we note the evident tendency of our systematic

„,- i u
IS rapidly bccoming more and more specialized, and hence 1

air bn, ?
eCOme

u
more and more critical. Not so very long ago, a system-

!!^!!!!1^^^ to distinction was expected to be

'See abstract in this journal, xii
( 1887) , p .

^7~ ~
<
a the *n«tomy and Development of Agarum Turneri.-Proc. Am. Acad., 18*
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able to pass an infallible judgment upon any plant from Clematis to Quill-

wort. Fortunately, this day of smattering seem* to be passing away, and

systematists, even among phanerogams, are confining their attention

more and more to certain -roups. The consequence must be a more

exhaustive study of these groups, an elaboration of all possible means

of classification based upon minute as well as gross structures, a com-

plete disentangling of synonymy, and establishing all claims of pri-

ority—in short, that detailed presentation of the subject which is necessary

if systematic botany proposes to be a progressive science. Even now

manuals are not the work of one man, and they will become less and less

so, until the best manual will be a very composite affair in the matter of

authorship. It is commonly supposed by the uninitiated that every bot-

anist who is more or less well known can unerringly determine " off-hand
"

any plant that is presented to him. It would be far more comfortable for
r ... 1 . _ J ^., „A 4-hot

some botanists ifthe "uninitiated" could be made to understand that

this is an entirely false supposition. Of course, there is a host of plants

that every botanist knows, but such are not the ones most frequently

thrust at him. He i called upon to decide upon critical cases—seme spe-

cies, for instance, in a difficult genus of most perplexing species. The

confession might as well be made that every botanist, however well-

informed, has to "dig out" all such plants from the books, and is in no

case ready with an "offhand" opinion except in the group which he

may just then be studying. A man may even have written a monograph,

but presently he will have to use it in the determination of plants like

any one else. There has been an astonishing amount of careless "ofl-

hand" naming done bv botanists whose names carry weight, and who

blundered for the simple reason that they were not familiar with the sub-

ject. Specializing avoids all this, and critical points should always be

submitted to some botanist who is paying special attention to the group.

A botanist should no sooner think of sending a Composite to a man

chiefly familiar with Carex than a zoologist now thinks of sending a Sea-

urchin to a specialist in Crustacea.

< )PEX LETTERS.

Is the strawberry poisonous ?

In reference to Prof. Prentiss' "open lette

5 volume, n. 19V the crises recorded are evide

under the above title
,.,. m reference to Prof. Prentiss'" open letter unuer l"c 7"

ies
th-i* volume, p. 19), the cases recorded are evidently piirejgWgg}
Jew* in the least to the psculiarity of the fruit, but to *epecuj»n

°
J
the sufferer. The precise nature of these ^yncrASie

*J tZYnter
*?*, but they are certainly not due to mental influences,^^ inter

f^'.ng circumstance that in the first case the rash always commenc
'K'11™ Ihe ears \* *v\Aon™ that irritation was caused to tne
««ns circumstance that in the first case the rash always ^»~y
**»nd the ears is evidence that irritation was caused to

1
^ eQds o

1

Pneumogastric nerve, which is connected with the skin only by a
g
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r
k * ,f the ear

-
A si,,liUr •»« h« been re

Ferer hilTf ^fffe^honty, and is corroborated fully by the suf-

ineaMmMn'^.^^'^""aWy developed in a boy after eating

8V ton. TJ S
\
nf^itwa.s unaccompanied by any alarming

badoes f,JZ™5 o, '

J,S88'P- 394 )> ln which a negro woman n Bar-

otccSine^
most alarming symptoms after an ordinary dose

Went Cliff, Colorado.
rHEO

'
D

'
A

-
CockrelL -

Botanical expedition to S. America
•

HVMU.v« expedition to S. America.

to Somh' America^vni^ 1™ "^V" r<
,

gard to the hot»™™ ] exPedition-d
r

thi-^ffie
11

^h
*ClSST* l feel at Iiberty t0 say a

cend fixfe^K Pa^n
6" 08 AyreV n the Argentine Republic, as

water and land nCa i II
n VGrs a8 ]* r as P°8sible '

»n° t0 colle<>t the

boundary of BolivLlV Sf
8urroundmg region along the southern

AttemnN w i k i°
Uthwe8,ern boundarv of Brazil

«vste„ ffi en,nu2
a

?h°r

toT'r S>^"bntHriee of the *reat water

Subsequently the K^L? °°S
h th^ Rio de J* P1^ into the Atlantic.

^"'le. a„7 v?sVnVade oOh
:>PUb

i
iC *" be Cro^d westerly to the

"^ of the desert of At,cama' *****&* to collect the little known

i< i« hoSdT&ta
6^^ 7e lii,bl

r,

t0
-

be modified by circumstances, but

the regions vis ted "ft?^Colle^1

on of tbe Soilth American flora of

baria of our e' ,un trv
' * made and brought home to enrich the her-

sired, leSn" IJ'E'SSS^,
1
?

,}
!
e &*V***\ of the sets collected is de-

er to Dr. N. L. Britton offrS
t0

l

t

.

he^ r
1

Uer u '> to the 1st of June next.

*#&»&> Mass '
Columbia College, New York.

Thomas Mokong.

I-to the p^oToT^ °" ^ MyCOl°gist f°r ^'
errors have crept tint l7,l report which concerns California several
having been observed for

^regretted. All the fun*i mentioned m
b'r'um.fronnunnero^ L

,i f i
lt

*

T-'
me in California exist in my ber-

Bpinoae were coll, ted hv ^ ^romyces Brse an I Puccinia pruoi-

5* published as long aeo as m 87t
k
Had *re inclu ied in CaL "f °"\

™ which, with so-ne lbcaE,
8

•
Peron<*Poria viticola,»n account

abounds in ffl1^ g"™ j u B/lll
. CaK Arll(/ Xo 7 . JoDe,

,'" ,

;

lof *ts existence o? he rT W1,d vine
-
Viti * Cs li ternica, and tbs

mischievous results if it ore^n/
m

-
v, 'ul°Kiat will be productive of very .

to ProU ^themselves fro£K25^^!^* '» teking measures

H. VV. Habknes-

To the members of the R„» • ,

V0«r eommitl
Botanical Club of the A A. A. S.

52?Wi*H«S I'

1 AH^*t last, to device a method for the

trnnT'
th oth * r hotsn^^Amencan botanists, have, after consult*

onghtheherb.runn o/"^' ;

led th at the most practical method «
t0n - f the Apartment of Agriculture at Washing-
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A classified stock of duplicates belonging to the department is avail-

able as a basis of ad exchange herbarium.
Those desiring to exchange specimens should address, for rules and

other information, Dr. Geo. Vasey, U. S. Dep. of Agriculture, Washing-
ton, D. C.

Geo. Vasey, Serexo Watson, N. L. Britton, Tiios. Morong, B. D
Halsted, Committee.

CURRENT LITERATURE.

families
The rapid advance in our knowledge of plants which has come from

the wonderful development in appliances seems to demand a new gen-

eral presentation of the plant kingdom. For the Phanerogams this is

being undertaken in a masterly way by Drs. Eogler and Pnntl, 1 under

whose editorship the ben specialists are at work upon various groups of

plants. The illustrations are abundant and most excellent, while the

text is all that could be desired. The publisher is to be commended, not

only for the handsome typography, but also for the very low price, which

Puts this invaluable work within the reach of almost every botanist. It

appears in separate numbers, which come rapidly enough, but whicli hold

no special relation to each other. Thus far the only completed parts are

the second, fourth and fifth of the second volume, although several other

numbers belonging to incompleted parts have appeared. A full discus-

sion of the literature and anatomy of each family precedes the premuta-

tion of their claasi rieation, which includes the genera. Volume n, Part 2

On 3 numbers), contains the Graminex by E. Haokel and the Oyperaerae by
" Pax. Of the grasses 1 2 tri bes are recognized, and 315 genera, in Cyper-

«*« there are Co genera, Carex being said to contain more than 500speeies.

Volume n. Part 4 (in 2 numbers), is more varied in its n ttnre.contdnin

several small groups, as follows: Fhgellariaee. (3 genera\ .uV«'"-

genua), Xfjridare;r
1 2 genera). Rapateacea? (6 genera), and Fhilydrm

V genera), by A. Eogler j Resiiowvue (19 genera); itnlepidaa (6

genera) and Erhcaulacex (6 genera), bv G. Hieronymus ;
Brvmdiacea 40

genera), by L. Wittmack;' Comviellnn i (25 genera), and Port rta<*

lj> genera), by S. Scbonlaad. Volume n, Pari 5 (in 4 numbers), contains

Juneau (7 genera), by F. Bachenan: StemTnoeea (3 genera, amooj

**»ich is our Croomia). LUiaoex (193 genera), by A. Eogler
;
Hmmod «**

Is genera), Amirrflidace.v (71 genera), Veil in r (2 genera), T' (-

genera), Dhtcoreaeex (9 genera), and Iridaa (61 genera), by F. Pax. The

^^aceseare included uod >r LilUcea. while A*dm*fiphi*n row.-« *

„J "?*««. A., and PEAKTL.K.-DieiuitiirliclM'n Pfl-D«nf«niHeii neb- b M******
°« wlchOgeren Arte., insbeeondera den Nutzpflanzen. Volume n, Parts 2, 4 and 5. W •

^Piously illustrated. Uipz : Wilhelm Engelm inn. 1^7 8ub«rfpti©l friM M l»
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ferred to tin Mexican Bem«i S -lmlt., H^peranthes Baker to Antherkum
L, lhsthigsia Wntson to 6 KBrtoKHbn Torr. ihesia Watson to Uvularia
I.., and P/V'.wte Don. to Dispsrum Sdisb.

Adaptations to pollination.?

NTew methods of pollination are by no means readily discovered to-

da penally in so well explored a field as Europe; but many details

remain to be worked out, even in some of the best underatooJ species,
and th« rying adaptations of the same species in separate loealities,aml
the different behavior of their visitors under different conditions, sti I

offer profitable occupation for good observers. The paper before us deal*
with some of these minor questions, relating to 17G species of the Giant
Mountains of Germany.

Perhaps the most generally interesting part of the work is that relat-
ing to the Umbedliferse, represented, by 36 species. In volume vii of the
Uazktte attention was called to the seeming protogyny of Erigenv,, San-
' i, and one or two other genera of this group, although some hesitancy
* felt about accepting this as fully demonstrated. In a number of spe-
cies studied by Schulz the styles are well developed when the flowars
open but the 8tlgmaa are s .iid tQ be realJ^ unreceptiye in the eaHvrtUgcs
oi wooming in all of these apparent cases of protogyny. Yet, while
rulv protogynoua Umbellifene appear to be still unknown (with the

c,'n
**"?** of Erigenia), the number of svnacmic species is

c >n> deral>ly increased. One i 8 also struck by the large proportion
n tuis l.stof Umbellifers with staminate flowers in addition to those

^« are hermaphrodite. The rudimentary umbellet of red flowers

als ev ,,'

v

m
"r, '

rr0t (present in only about one-sixth of the individu-
'—1) has proved quite as serious a puzzle to this observer as to

Hart.
'

T ^f>lim:Uions
>
however, are not satisfaclorv t > him.

the di rent
remainder of the P*P<* is taken up with useful notes on

bu. notl.iJ 8
,

fl°WeM in sPecies of Caryophyllacete and Labial*,

1 St"* I

SentmUy Mw in P"QciPle i^ded The part actually

thoi h son,
n P°llinatlon ^ brought in for very little comment,

tions--\V. t
^^ 8 evident'y been given to this class of observa-

De Bar> on Wacteria.

b in the fo^f
°f bacteria is increasing with astonishing rapidity,

\ "urn.' all thU
mig
f ine ardcl<* and pamphlets and of bound volume,.

of detail ind bewnl
*** °pini °ns

' pUt togelher with m«U.plicity

accorded the ..

enng ""certainty as to the relative credence to be

aervueable cunrZ
U
" ai

!

th
l

0r8
> the^ of forming a well balanced and

____ epuonj)Tth^ pre8ent 8t:ue of the 8cLence f bacteriology
tulz, Aug BHr^ —" — —~~~^~—

80)11
leUUMbeid ^''

rKt'a,lt»i- der .fetaabungseinrichtungeu uud der Ge-

&e»=Th lor Fis<her , 1
^}.

[l 'nzei]
- (Bibliotheca Koianica. Heft 10.) 104 pp. lpl- CdS -
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is well-nigh insurmountable for all but a few specialists. To have one in

whom the utmost confidence can be placed go over all the ground, and

carefully state the main facts with their true perspective—in short, to

bring out a satisfactory orientation of the subject, using simple and at-

tractive la suage, is a much needed service. It >s no less than this that

DeBarv, whose recent death has been so great a loss to the scientific

world, has done in the publication of his lectures under the title, Vorles-

ungen liber B • trim. This work, issued in 188o, met with an extended

sale, calling for a second edition the following year. Another year saw it

in English dress,' being translated by Mr. Garnsey, and revised by Prof.

Balfour, who have been a- ciated in giving us excellent English versions

of several other standard German works.

An extended notice of the first German edition was given in this

journal for May, 1 whi h makes it nnneces iry to occupy much space

at this time. The work is remarkably clear in expression, concise and

masterful in the seh tion and arrangement of subject matter, and has

been put into an attractive and handy form by the publ ers. It is spe-

cials noteworthy that the English volume in form and size is more satis-

factory than, and in other respects quite equal to, the German, which is

good fortune that rarelv accompanies the translation of botanical works.

Instead of enumerating the various topics treated, it will sufhee to

say that the work gives a view of the whole field of the science, with par-

ticular, although brief, treatment of many of the more prominent ana

debatable question,, and a .ecial examination of the relation of bacteria to

fermentations and other chemical changes, and to the production ot dis-

ease in plants and animals. A valuable bibliography and an index com-

plete the volume.
Minor Notices.

The "Central Experimental Farm "of the Department of Agri-

culture of Canada devotes its third bulletin* to the smuts attacking wheat

and remedies for the same. Tilletia caries, T. tevis and Ustdago <aruo

described and figured. Copper sulphate solution, strong b"ne am
p

''

weak alkali are recommended as preventives when applied to toe

wheat before sowing

Miss Newell has prepared a very useful series of outlines of lessons

in botany* which is now being issued in parts. The lessons outimei are

intended for children 12 yearfl old and upward. They folio* tne_oru__

*D« Jury, A.-Lectures en bacteria : second improved edition. T
J

I

^
a

^
d
^ \

t

"%
* *'• Garnsey, M. A. ; revised by Isaac Bayley nalfour, M A., -i

-, • • ^
»ood engravings, 12mo. Oxford : Clarendon Press, 1887. [BlacmiUan & Co., «e

. '** a, JAMES-Smutsaffecting wheat (Bull. in. Cent. Exp. Farm), pp.

"ttawa, Dep-t of Agriculture, Mch. 15, 1888.
or molhere

6Hbw«ll,jahk H.-Outlines of Lessons in Botany, tor^the use 01
, ulhor .

Joying with their children. Parts 1-4. Square 12mo. [Cambridge, Mass..

"nted at the Salem Press, Salem, Mass.
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of Dr. Gray's " Lessons " and " How Plants Grow," and are designed to be
lued in connection with these books. No doubt they will prove very
uggestive to teachers of the little folks. Certainly, the subjects they treat

are much more suitable pabulum for youngsters than the histology pro-
posed by Mfs. Knight in her "Primer of Botany."

Dr. Gray's last Contribution* is before us, being a continuation of one
in the last volume of the Proc. Am. Acad, it contains his notes upon the
Kutacea.. and only the beginning of Vitace*. Cneoridium is restored to
Kutace; on account of its glands. Xuuhoxylum is shown to be proper,
and not /anthoxylum. Amyris (formerly in Burseracefe) is trans-
erred to Ratacese, and a new species from Texas described. The only
mng touched upon under Vitacne is Ampelopsis, which Dr. Gray re-
tains *, a sf>nus,with A. quinquefolia as the typ9,thua not accepting
tlanchon s Parthenocissus, nor his definition of Ampelopsis.

NOTES AND NEWS.
Prof. Thos. C. Porter s.ils for Europe May 26.

ft* age'o
J

f'sevent^our
h

yearf
ni

° Garde" S ° f BelSrade >

died karch 8
'

at

]i >% (AprS immf" P^rf *? interestin ^r ^P** in the Popular Sconce
.m pru, upon California dry-winter rl nvers.'

Br. LwrsseiSS!l?^i? *!! E.terswald school of fores' rv to succeed
' n, nas declined, and will remain at Aschafienburg.

il» ^ndlS
T

S
C
4?!^l

0f
,

tlf J
8haw School of Botany for 18S7-8 sho*s

]
" in the fall.

&peClal 8tudents during 1887-26 in the spring and

N
New ^peciks of \ta fk
l

- Britton in Ball T^ ~T ri
i

can Phanerogam, are described by Dr.

critical notes upon certain' note ?'
°hi

-

fly C^PeracejB '
together WItb

a fbort circular on mm£S
K
°/ the DePartment of Agriculture has issued

admonitions would Z Trf i
,ncreattDK the durability of timber wh<*e

them. ue 0I v'aiue to wood con miers—if they would heed

rrr.C/«/;(A prU?
R

r
^' continuing his bibliographic d notes in Ba'L

*nermi> Mill; iln S^L?**^ m<m'^ r ">" Walt, bv the prior ft

«a«u» Lindl.
n wester " ««p. yhiron Calif,mica* Watson by H.

^!yatKbd*gi?cA^! ^ Solms-Lauhach was to succeed Dr.

and will enter apon h i8S "?£ He has declined the call to Berlin.
mer semester.

° L Work « Strasbarg at the beginning of the sum-

Gray, .\s A .—xoti T7~~
"^ —

-

XXI".PP 1-227. iw^^^^fPetaloas genem and orders. Proc. Am
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A. A. CROZIBR, fl&sistant botanist to the U. S. Department of Agri-

culture, has been appointed botanist to the state experiment station at

Ames, Iowa, and has already entered upon his duties.

The report of the botanical section of the Philadelphia Academy of

Sciences for 1887 shows that the collection contains 27,207 s|> ies of

phanerogams and ferny, over 1,000 of which were added during 1887.

Dr. J. C. Arthur sails from New York May 16, and intends visiting

the principal universities and experiment stations in England, Holland

and Germany, returning in time for the A. A. A. S. meeting in Cleveland.

Dr. H. Freiherr vox Bretfeld, professor of botany at the Poly-

technikum of Riga, di I m February, at the age of thirty-live years. He
published an excellent work on the physiology of plants in relation to

agriculture in 1881

The Kew Bulletin for March contains seven numbers, as follows:

Forsteronia rubber, Patchouli, W\ African indigo plants, Vanilla (with

plate, illustrating its fertilization), Streblus paper, Urera fibre (with plate

of U. tenax), and Tea.

Prof. B. D. Halsted is writing a series of five articles for the Chau-

tcmquan, under the following titles: (1) Seeds, and how they travel; (-)

The unfolding of plant life ; (3) Plants at work; (4) Flowers and fruits;

(5) Flowerlcs- plants.

An interests g article on the position of the roots of plants under

field culture and their relat on to moisture and cultivation is given by

E. 8. Guff in the Inst number of the Proceedings of the Western New
York Horticultural Society.

A list of fungi which occur upon different cultivated fruits has been

Published bv Baron von Thiimen, under the title PUze der Obdgeuwh«e

The Bpeci< - 'found ,n the several parts of the plant are grouped alphabet-

ically. There are over 4,200 kinds enumerated on It different Hosts.

B A LAW to make the destruction of barberry bushes obligatory in

France, Spain, Italy and Switzerland, except for ornamental purpobet
i

in

gardens and parks, on account of the secidium promoting tongWMje «
wheat rust, is being urged by the French National Society of Agriculture.

. . The memorial pamphlet published by the University Press at Cam-

bridge in honor of Dr. Gray contains the funeral sermon by Kev. A

JfcKenzie, order of funeral services, selections from the Bib e read D}

£ev. Dr. Peabody, remarks by Dr. McKenzie, and an address b> Ur. rea

body.

ences ior ±ocr \

»

.»> i • • /<

This is a white- floweredcontaining the description of one new species, Ihis is a™^™^
Houstonia, H. Croitise, growing but an inch high. Some minor changes

of nomenclature occur in the list.

have

color

«ngi by M. Boufquelot in the Bulletin So* -%^^ *J^J%}™$t185) for 1887. The character of the pores on the under surtace oroug

°ut with marvelous softness and fidelity.
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Prof L. H. Bailey, Jr., of the Agricultural College of Michigan, hsi>

accepted the chair of horticulture in Cornell University, and of horti-
culturist to the agricultural experiment station, at a salary of $3,000 a
yen r with a year's leave of absence to visit Europe at such time as he may
select, without interruption of salary, He remains in Michigan until
August. °

A revision of the genus Doassahsia, by Dr. J. B. DeToni, of Padua
taiy, i given in the current number of the J limed of Mi r, page 13.

Eleven species -re adm tted, characterized in Latin, With full synonymy
in.l additional notes. Thesespeciea are exclusively American, while" tw<
others also o< ur in the United Suites. The bibliography contains titles
of twenty six articles and nine ex5 i< ati.

tion^Ln,7.
Tr ''X

i
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Botany is strongly represented in the organization of the Tennessee

experiment station/ Prof, F. Lamson Scribner, at present chief of the

section of vegetable pathology of the U. S. Department of Agriculture, i>

placed in charge of botany and horticulture, and also made professor in

the university ; W. E. Stone, now studying at the University of Gotttn-

gen, and well known to our readers as a contributor of articles on phys-

iological botanv is made chemist ; and Pro f
. C. S. Plumb, of the university,

and editor of Agri Uural Seien , who has made practical studies of cul-

tivated plants and their diseases, is assistant director.

ILLUSTBATIONS of the dispersion of seeds and plants by way of the

alimentary canal of various animals are given in Nature (March 15) by

Mr. D. Morris. Pithecnlobium Saman, a large and important legummou
tree, was introduced into Jamaica from Venezuela by mean of cattle.

Thelegumi s were fed to the cattle during the voyage, and the seeds were

voided fr< from the pod, and bo much softened as to rapidly germinate.

The tree was thus introduced by the verv animals that required it most

for shelter, shade and food. In India the' Acacia arabica, or babul, is reg-

ularly induced to speetfy termination by feeding babul leaves and pod

to flecks of goats. In S . Helena they dare not use " urban " manure be-

cause the land would become overrun by prickly pear (Opuntia Ficus-

Indica), the fruit of which i largely consumed by the inhabitants.

Sketches of the life and labors of Dr. A<a Gray are numerous, but no

one that has reached us IS more appreciative and judicious than that by

Dr. J. D. Hooker, in N<dure (Feb. 16). The opening paragraph sives us

the place of our b rtanist in a new and verv suggestive way :

l
VV hen tne

history of the progress of botany during the 19th century shall be writ-

ten, two names will hold high position, those of Prof. Augustin ryrame

DeCandolle and Prof, km Gray. In many respects the careers ot tne*e

men were verv similar, though thev were neither tellovv countn men
nor contemporaries, for the one sank to his rest in the Old world as

the other rose to eminence in the New. They were great teachers m
great schools, prolific writers, and authors of the best elementary works

on botany of their dav. Each devoted half a century ot unremitting udot

> the investigation and description of the plants of continental area

anrl tU„„ £.._ Si... , 1-, • U :., K; narn PftlintTV. WHICH

~™ wm were admirable correspondents, umwjt ,
w«v .-

"vesand works that re< lis the career of Linnaeus, Of whom they *ere

worthy disciples, in the comprehensiveness of their labor, tovxdtort*
°f their methods, their judicious conception ot the limits ot genera^anu

species, the terseness and accuracy of their descriptions, and tne
;

ci«u

nessof their scientific language.'' .

,
DR. a. F. W. Schimper has published an exceedingly int^Um md

valuable pape ri upon the formation of calcium oxalate '" ^gc leave

and the *fe of calcium salts in the plant economy. The subject^hasjpn

attracted investigators, and the literature is, therefore, quite exte
J

Schimper finds calcium oxalate crystals in -nail quantities meu
mary, and whose

eaves during their growing period, which he callsw-

,

;
"

£

formation is not taken into account. The tecondary c^eiuin
oxalate t

o

ever, occurs widely distributed in plants and in very cOTSid^raWe^uanu

1 Bot. Zeit., nos. 5 to 10, 1888 : Ueber Kalkoxalatbildung in den Laub-blatteni.
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'*fcse*» del.

JUNGERMANIA DANICOLA, n. sp
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venter

JUNGERMANIA RUBRA, n. sp
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^JUscH*. d«L

JUNGERMANIA BOLANDERI, n. sp.



BOTANICAL GAZETTE, 1888 Plate V



BOTANICAL GAZETTE, .888 Plate V

CASTALIA LEIBERGI, n. sp.
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Some notes on Western Umbelliferje. II.

JOHN M. COULTER AND J. N. ROSE.

Erynginm petiolatum Hook, has been made to contain all our
racihc forms, until that species has become a collocation of
most dissimilar plants. In our study of this group, the neb-
ulous mass called E. petiolatum has been resolved into at least
tour distinct forms. We have characterized E. petiolatum as
jollows: Erect, i to 5 feet high, branching above (or from
tne base in low forms) : radical leaves oblanceolate, spinoseh
and unequally serrate, attenuate into an elongated fistulous
petiole (submerged leaves consisting only of the terete jointed
petiole)

; stem-leaves mostly sessile : involucral bracts linear-
anceolate, spinosely-tipped and toothed (sometimes an inch
ong) longer than the peduncled globose head; bractlets
anceolate, cuspidate-tipped, scarious-margined below, but
mue longer than the flowers: calvx-lobes resembling the
lactlets, but smaller, much shorter than the long styles.—

Mostl

R (G
7 j — - "-^^j **<> emu uisuiuuLeu ds vai . uriiitiiiun^ \^icue-
*

;
etc -)- We have seen no Oregon representative of this

int

6
^' ^ var*es greatly in size, and in drier places passes

nto a dwarfed form but i to 3 inches high, with all the part

F. Sonne)

E
e would disentangle the following three species from

•Petiolatum, giving chiefly the points of difference:

a fo7^m *m*<»t n. sp.
"
Diffuse, branching throughout,

leav°
°r S° ^^

I

serrate t0 spinose-dentate or incised radical

in*-i
attenuate into a short more or less margined petiole:

entii-

U
^
ra acts and bractlets lanceolate (broadest at base),

l0n , r

e t^rely toothed at base), rigid, thick margined, much

lona u
° tlie head : calvx-lobes acuminate -lanceolate,

\Va1
er

?? the short styles.—^", -petiolatum, var. armatum

Humh
n
u Calif' r * 255.—California, from San Diego to

ooldt and Butte counties. Its range has been extended
south

mel7 alfrom that given in the Botan^of California by Pal-

as w eir

of Prf
Ut

i

te COunty by Mrs, 'jR. M. Austin. In the collections
nngle, Orcutt. nnrl Mrc Ancfln if iv«c distributed as E.
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petiolatum, from which it differs in its low, diffuse branching
habit, short petioled radical leaves, broad entire rigid bracts

and bractlets, all similar and conspicuously longer than the

head, and short styles.

• Erynginm Vaseyi/n. sp. Stems a foot or less high (some-
times reduced to 2 or 3 inches), several from a common root

and branching above: leaves unequally spinulose-serrate,
attenuate below: involucral bracts and bractlets narrow,
thick and rigid, spinose and spiny-toothed, much longer
than the head : calyx-lobes lanceolate, acuminate-cuspidate,
longer than the short styles.—In wet ground, California, San
Antonio river, July, 1880 (G. B. Vasey 222, distributed as

E. petiolatum), and Chico (Mrs. R. M. Austin); S. W.
Oregon, near Medford (Howell, a much reduced form)
I his species is remarkable for its narrow, verv spinv bracts
and bractlets, much more rigid than in E. armatum and
spiny-toothed. The calyx-lobes also have stronger cuspidate
tips than in that species.

Erynginm articulatmn Hook. Erect, 1 or 2 feet high, more
or less branching throughout: radical and lower stem-
ieayes reduced to very long (sometimes a foot long) jointed
petioles, with or without a small lanceolate blade (from entire
to laciniately toothed) : involucral bracts linear, cuspidate-
tipped and spiny-toothed (about half-inch long), longer than
the head; bractlets tri-cuspidate, the middle one much the

digest, scarcely longer than the flowers : calyx-lobes lance-

rs ^u
;

sPldate-acuminate, hardly longer than the styles.-
^fcttolaium, var. juncifolium Gray, Proc. Am. Acad. vfo.

pfi^T v'Tps and wet meadows," Washington Territory,
* alcon Valley (Suksdorf); Oregon (Nuttall, Hall 200. J5&J

!L!nTV°'
l); Califo™a, Plumas county (Mrs. K. X

tr? n t ^ uTrous veryimmature specimens of this specie

nrnrSn .u -

n herba"a in which the bracts seem very

heads ti
; Ut l

\
is ^"P^ owing to the immaturity of the

Virrinia«
1S the western representative of the eastern I-

v "ginianum group »

Pencedannm Hartindalei, n . sp. Resembling P. HalB in

^cK Soiiv 1iie(CMrf^).°D
i
/
t
;-i";-B '

,ackish marshes, Florida, Tampa (Garoer ,
»—

that group in its entire bVac "lets
aS prxaltum Gra>'» bu * differing ttom all sl*cw
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habit and foliage, but differing in leaves, sometimes bipinnate
with toothed or pinnatifid segments ; fruit 4 to 7 lines long,
3? hnes broad, with wings much broader than bodv (which
is but a line), and prominent dorsal and intermediate ribs

5

oil-ducts solitary in the intervals, 2 on the commissural side
;and seed-face somewhat concave, with central longitudinal

ndge.—Rocky pla
1

:es, Cascade Mountains, Oi
May. Distributed as P. Hi

decidedly m its fruit characters. Dedicated to Mr. I. C. Mar-
tmdale,to whose collection of Umbelliferaj we are very much
indebted. J

> Var. angustatum. Usually more caulescent and taller, with
more dissected leaves, and wings of fruit but half a line wide,
making a fruit 2 lines wide.—Oregon, Cascade Mountains
[Lowell), Mt. Paddo (Sulsdorf); Washington Territory
[Vrandegee 323, Tweedy 281) ; also Vancouver Island, Mount
Arrowsmith, alt. 5,500 feet {Macoun 19). Also distributed
as /^ Hattii.

< Peacedamim Donnellii, n . sp. Shortly caulescent or acaules-
cent, 6 to 12 inches high, glabrous, "from a fusiform root:
eaves ternate and then pinnatelv decompound, with seg-
ments pmnately cleft into short oblong or linear lobes: umbel
somewhat unequally 6 to 12-rayed, with mostlv no involucre,

myolucels of linear acuminate bractlets ; rays 1 to 4'nches long
; pedicels 2 to 8 lines long ; flowers yellow : fruit

j" ate to broadly oblong, glabrous, 3$ to 4 lines long, 2 to 3
nes broad, with wings less than half as broad as bodv, and

Prominent dorsal and intermediate ribs : oil-ducts small, 4 to
in the intervals, 4 to 6 on the commissural side.—Oregon

V^usick 36, in 1883), John Day Valley (Howell 829. in 1885).

w7erS
r^
n ApriL Most nearlv elated to P. Nevadense

tin !u
Dedlcated to John Donnell Smith, in whose collec-

V sPecies was first detected.
reueedamun Californicnm, n. sp. Short caulescent, glabrous,

lea

a S
?
Iltary Peduncle rising from 4 inches to a foot high:

^yes clustered near the base, large (4 to 6 inches long),

(Usu
nn

,

ate
( th

.

e uPPer leaflets confluent) ; leaflets broad, obtuse

icat t

V e
,P
dinS truncatelv or emarginatelv between two divar-

picht
th

)' irregularly incised and with" broad strongly cus-

invol
t

?
eth

J umbel 8 to 10-rayed, with no involucre, and

t0 /

l
!
Cel s of distinct lanceolate acuminate bractlets : rays 1

low- f
GS lonS ; pedicels about 3 lines long: flowers yel-

the ; n !

rUlt
(lmmature) ovate, glabrous : oil-ducts solitary in

nervals, 2 on the commissural side.—San Luis Obispo,
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California, May 5, 1882 (Marcus E. Jones). Distributed as

P. farvifoUum T. & G. This is a very distinct species ot

the Euryftera section.
' Peiicedanum Taseyi, n. sp. Shortly caulescent, 6 to 8 inches

high, pubescent: petioles wholly inflated ; leaves smali (1 to

2 inches long), bipinnate, with the small ovate segments
irregularly 3 to 5-lobed : umbel equally 2 to 5-rayed, with no

involucre, and involucels of obovate petiolulate toothed bract-

lets
; rays an inch long

; pedicels a line or two long : flowers

yellow: fruit broadly oblong, emarginate, glabrous, 6 or 7

lines long, 4 lines broad, with wings twice as broad as bodv,
and prominent dorsal and intermediate ribs : oil-tubes soli-

tary in the intervals, 4 on the commissural side.—San Ber-

nardino Mountains, California, Mav, 1880 (G. R. Vasey 231);
mesas. San Bernardino, April, 1881 (S. B. <& W. F. Parish
286 in part). Distributed by Vasev as P. macrocdrfum Nutt.,

var.
;
and by Parish as Cymofterus terebinthiuus T. & G.

Selinum fcrayi, n . sp. Stout (sometimes very much so). 1

or 2 feet high, glabrous except the more or less scabrous in-

florescence, leaf-margins, and veinlets (beneath) : leaves once
to twice pinnate, with much dilated petioles ; leaflets oblong
to ovate, about an inch long, acute, toothed (sometimes
laanately-toothed or lobed) : umbels with involucels of con-

spicuous lanceolate-ovate lOng-acuminate bractlets ; rays I

to two inches long
; pedicels 1 to 2 lines long : fruit oblong,

glabrous, 2 to 2.]- lines long, with prominent thin wings, the

lateral ones decidedly broadest : oH-ducts conspicuous :
seed

?25 X sulcate.-High mountains of Colorado (
Vasey *

1808, Qwdym 1871, Coulter in 1873, Treleasem 1886); also

probably Hall & Harbour 219 and Parry 154. Distributed
as Archangelica Gmelini, and so called in the Flora Colorado

«l„«!uer !
Kocky fountain Manual. So far as we have

seen all the Archangelica Gmelini reported from Colorado 1

^ JPf
1

?: hs Seneral habit resembles that of an Angelica
somewhat, but its fruit characters are very different, and en-

tnelv those of Selinum.
^

tern ft T ^T"' n
" SP' A f°°t or so high, glabrous

:

leave

icuteV bl P!nnate ' the small (i to ± inch long) ovate

invoWl
gm
^tS laciniately toothed to entire :

umbels «£
*dtefa L^K^f*

W

SCarious bractlets lon^el
' tha

? A
1 to W ,

abrUptly endinS in a long attenuation ;

pedic

e

vith nromi °^u
:

-

fmit oblong> sm°°"h, ^ut 2 lines long-

oi -mfcts,
thm Win^S

' th« lateral ones but little broader
CtS ConsP'cuous, rarely an additional small one m "
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/

lateral interval
: seed hardly at all dorsally sulcate.—Pellv

River, at Pellv Banks, Yukon, lat. 6i°, August u, 1887
[Dawson 23). This interesting species is quite distinct from
all our Selinums in its leaf and involucral characters, as well
as in the prominent thin wings of the fruit.

Crclopleunim Gmelini Ledeb. The range of this species has
been confused by referring to it Selinum Gravi C. & R. of
the Colorado Rocky Mountains. Occurring on the Atlantic-
coast from Massachusetts Bay to Labrador, we have seen no
specimens from the Pacific coast south of Vancouver Island
[Macoiin). It extends from that island to Alaska, and very
likely will be found on the coast of Washington Territory
and Oregon. We have not discovered that this species is

found at all in the interior. In Washington Territory, how-
ever, the following coast species has been discovered

:

J
Coelopleurum maritimum, n. sp. Stem 2 to 3 feet high : leaves

2 to 3-ternate
; leaflets broad, often round, usually with cor-

date base, very obtuse, dentate or crenate-dentate, 2h to 3
inches long, 2} inches broad : umbel many -rayed, with in-
volucels of linear-lanceolate bractlets ; ravs 2 to 3 inches
ong

; pedicels 6 to 7 lines long : fruit oblong, 3 to 3* lines
Jong, with lateral ribs broadest and seed-face concave.—Wet
ocean bluffs, Long Beach, Ilwaco, Washington Territorv,
July 24, 1886 (Z. F. Henderson 384).

iiignsticnm apiifolinm Benth. & Hook. This species is found
chiefly in the mountains of Oregon, and extends into Califor-
nia

- It is very evident, from a study of herbarium speci-

mens, that it has been much misunderstood; for, while
we discover any number of sheets labeled L. afiifolium,
very few f them prQve tQ be th .u spec ies> The Oregon
Plant is represented in the older collections bv Hall 20^, and
recently by Howell 6 and Henderson 1 589. the Californian
Rations are Yosemite vallev (Bolander), Big Tree road and

sm u
tS Pass

(Brez»er), and Donner Lake (Torrey). The

th
•

0val fruits
> smaller than in any other species, with

eir narrow ribs and reniform seed-section, easily separate
>om other Ligusticums. Its range, apparently limited to

sen
mountains of Oregon and N. California, serves well to

Paiate it from the Colorado L. scopulorum, with which it

P
t0 have been confused.

ugnsticnin scopulorum Gray. So far as we can discover,

inH
Sp

,

ecies does not occur bevond the Rockv Mountains,
no chiefly in Colorado. It extends also into N. Arizona
aimer i 76, j?ns&y^ m Certain Colorado forms, with 1m-
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mature fruit, referred to this species, differ somewhat in

foliage from typical L. scopulorum. and simulate Coniose-

linum Canadense so very closely that mature fruit is neces-

sary to distinguish them. Collectors should carefully note

whether any so-called specimens of L. scopulorum develop

fruit with lateral wings. These wings are often developed

so late in the maturing of the fruit that it must be fully ripe

before any decision can be made.
Wabash College, Crawfordsvi1h\ Ind.

Zygomorphy and its causes. I

CHARLES ROBERTSON.

Since reading a foot-note in Gray's Structural Botany 1 re-

ferring to the observation of Sprengel, that irregular flowers

are adapted to insects, and " that strictly terminal and also

vertical flowers, whether erect or suspended, are seldom ir-

regular, while rnmnarat;„fll„ U^^^^^.,1 «- rwMi'rmelv set

re-

, wnether erect or suspended, are seiaonj
regular, while comparatively horizontal or obliquely
flowers more commonly are so," and also referring to the
mark of Darwin, 2 " that he does not know of a single instance
ot an irregular flower which is wind-fertilized," I have often

wondered what are the conditions in the insect relations ot

horizontal flowers which make advantageous such variations
as are in the direction of irregularity. In the observation of

the behavior of insects on such flowers I have found answers
to some ot the questions thus suggested. ,

i wo papers on the causes of zveomorphv have recent!)

appeared one by Herman Vochting* and the other by Fred-
>enck Delpino.* My observations approach the subject from

a stand-point so different that it is hardly necessary to gn*
more than references to these papers. However, it may be

" el
'.,
b

-
v
"*Z

0l introduction, to mention some of the point

fmmfw by DdPino 5 ^d I am more inclined to do tins

torn the fact that he introduces a few terms which are con-

venient;ra characterizing irregular flowers.
J

. the

nroH, ^
Ca?e

f
which are supposed to have operated in the

?i^Sn °f fl°ral irregnlarity Delpino recognizes three

^fg^J^he instrumental and mechamcafCcausestro-

', notel.->', note 1.
3 UeberZvgomornhio„ a* 2Forms of Flowers, U7. R1
ISM, 8» US Srtlm

B
d ?"en Ursachen. Jahrb. fur wissench. Botanik. »» XVII-
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mentali e meccaniche), the influencing or conditional (cause

influenti o condizionali), the final, functional, or biological

(cause finali, funzionali, o biologiche).

Of zygomorphy four grades are distinguished. In the

first grade (recentissima) the irregularity is limited to a de-

flection of the stamens and styles. The second (recente) and

the third (inveterata) form transitions to the fourth (invetera-

tissima), in which there is unequal development of one or

more circles with partial or total abortions of certain organs,

as in the orchids. Flowers of the first two grades belong to

groups in which the types are regular, those of the last two

belong to zygomorphous groups.
From the point of view of final or functional causes zygo-

morphy is an adaptation for cross-fertilization by special in-

sects and honev-sucking birds. Most irregular flowers are

adapted to bees (melittofili). Many are adapted to hawk-

moths (sfingofili) and birds (ornitofili), few to butterflies and

flies. If the stamens and styles turn so as to strike the vis-

itor on the back, the flower is nototribe; \i they strike the

under surface of the visitor, the flower is sternotribe; if pollen

is applied to the side of the insect, the flower is fleurOtnbe.

Nototribe flowers adapted to bees are most Labiatas,

Scrophulariacese, Bi^noniaceae, Lobeliaceaj, etc. Adapted
to birds is Epiphyllum truncatum .

6 Sternotribe bee-flowers are

most PapilionaceTe, Rhododendron, etc. Amaryllis formo-

sissima is adapted to birds, 7 and Lilium longiflorum is sphing-

ophilous. Pleurotribe flowers are adapted to bees, e. g.,

Phaseolus, Lathyrus svlvestris and Polvgala myrtifoha.

Two proterahdrous flowers, Teucrium Ghamaedrys ana

Ocymum Basilicum, are compared. The former is nototribe,

the latter sternotribe. In the male stage in Teucrium the

stamens turn down and the styles turn up ;
in Ocymum the

stamens turn up and the style turns down. In the female

stage in Teucrium the stamens turn up and the style turns

down : in Ocvmum the stamens turn down and the style tuins

UP
;

These adaptive movements are referred to the operation

of biological causes. Wind-fertilized flowers are actinomoi-

Phic, and belong to actinomorphic orders.
To the mechanical theory of De Candolle, that lrregu-

lanty was caused by compression in the axils of leaves, *. e.,

• I ni2!r
ndo darsi tre sorta d'impollinazioni, nototriba cioe.sternotriba e ^»2£^,.

Nat.xni
b
4.lf

cardinalis and Salvia splendeus are other examples. See lreiea.t

I Pp?P?%VaJuncommonly visited by the ruby-throated hummin?-b^d.

Chains,£r!«
aps ^eUer examples were described by J. E. Todd, Am. Nat. xvi. *», _

^cnstaand Solatium rostratum.
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between the leaves and the axis, it is objected that some

terminal flowers are irregular, and many axillary flowers are

regular.

The fifth stamen of didvnamous flowers is partially or

totally aborted, and is found in the plane of greatest press-

ure. But this stamen, if developed, would occupy the place

of the style, and might defeat the contrivances for cross-

fertilization, so that this abortion may also be referred to

functional causes.-* Admitting the association of the two sets

of causes, which ought to be regarded as having more iflflu-

ence? Citing the case of Pentstemon and Jacaranda, in

which the fifth stamen is even more strongly developed than

the others, though not antheriferous, he says :
" Behold, in

this case the biological cause has triumphed over the median-

ical."

In Aju< and Teucrium the upper lip is reduced, which

may be attributed to the action of mechanical causes, irom

being in the plane of greatest pressure, but in Salvia the

upper lip is strongly developed. " Behold a new example of

the prevalence of biological causes."
Since the pressure between the bracts and axis operates

in a vertical direction the expansion ought to be in an hori-

zontal direction
; but the organs are most strongly developed

in a vertical direction, in the plane of greatest pressure.

Finally, the author concludes that, ninety times in a hun-

dred, mechanical causes are subordinate to the functional.

To say that a flower is adapted to be cross-fertilized by

certain insects seems to Delpino to be a sufficient explanation
ot it, but Mr. Darwin would say that it is onlv another way
of saying that it is as we find it. If instead of"" cause finah

we substitute natural selection, we shall have a known cause

and natural selection is a functional cause, since it operate

onlv on variations which involve a functional advantage.

,

It is interesting, however, to observe that even teleolo^-

ical considerations may be sufficient objections to views

which undertake to account for zygomorphv, while ignoring
the selective influence of insects ; for it is inconceivable that

any cause, such as gravitation, should operate in such a reg-

ular way as to effect and maintain an adjustment to certain

kinds ot visitors. Suppose an insect lights on the stamens
and styles ot an horizontal flower, how can gravitation have

more power to facilitate fertilization by turning these organs

selection by Muller (Fertilization of Flowe

1

S

Flowers in Relation to Insects, 136).
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up at the tips than to prevent it by turning them down? If

it bends the styles in different directions fertilization will be

more likely to occur in those flowers whose styles turn up.

In this way the selective influence of insects will determine

that only those flowers will be preserved whose styles are

affected "in a certain way by gravitation, so that the influence

of gravitation will be subservient to the selective influence ot

insects. If, however, the action of the clinostat destroys the

curvature of the styles, this character is said by Vochting to

be due to gravitation. If it fails to destroy other characters

these are referred to an internal cause.

It seems to me that the principle of selection is the strength

of the philosophy which undertakes to account for the origin

of adaptations. There can be no doubt that different causes

suggested by authors have operated to produce modifications

in lateral flowers, but. as already observed, it is inconceiv-

able that any of these causes should have had any influence

in the absence of insects. On the other hand, insects can

not be supposed to have produced variations, but, by deter-

mining that variations of a certain kind are advantageous,

they are the cause of those modifications becoming perma-

nent characters of the flowers, so that, after all, they may be

considered to be the cause of the adaptations. ^ „ ]o

In a paper entitled " From Buttercups to Monk's-hood,
Grant Allen follows a regular flower, like Ranunculus,

through its transformations into an irregular form, like Aco-

P'tum. He says :
" The secret of the monk's-hood depends,

»n the first place, upon the tact that the flowers are clustered

lfito a spike instead of growing in a solitary isolation at the

end of the stem, as in the common buttercups. Now, Mr.

Herbert Spencer has pointed out that solitary terminal

nowers are always radially symmetrical, and never one-sided,

because the conditions are the same all around, and the visit-

£g insects can light upon them equallv from every side,

tint flowers which grow sideways from a spike are very apt

to become bilaterally symmetrical ; indeed, whenever they

are not so one can always give an easy explanation ot ttieir

Aviation from the rule " * * "As each bee would nec-

essarily light on the middle or lower portion ot the flower,

ne would begin by extracting the honey from the two upper

Petak
; but it would be rather awkward for him to turn head

downward and suck the nectaries of the three bottom ones,

ence, in course of time, especially after the flower began to

10 Pop. Sci. Monthly, XXIII, 65-68, reprinted from Knowledge.
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acquire its present shape, the two top petals became special-
ized as nectaries, while the three lower ones gradually atro-
phied, since the colored sepals had practically usurped their
attractive function." The views thus stated are not so fanci-
tul as they may seem, as it is proposed to show in this paper.
Instead of saying that the bee would " light on the middle or
lower portion of the flower," I should say that he would light
on the middle, and this will account for the fact that the nec-
taries are on the upper side. In those flowers in which the
bee ongmally lighted on the lower part, the nectary is re-
tained on the lower side and the upper nectaries abort.

starting with the turning of a regular flower to an hori-
zontal position, what conditions make certain modifications
possible or advantageous ? In the first place, an erect, regu-
lar flower attracts insects equally from all sides, and offers
"e expanded petals as a landing to a bee approaching from
an\ direction. The nectaries are as conveniently reached
norn one side as from another. The dehiscent anthers are
ananged so as to apply pollen to a bee sucking any of the

wajlr^u ,-^
e nectaries and anthers are both set in the

t , fo,?l
a
.u
ee ghtln^ on an>' side - The stigmas are as likely

Wh\ TeCt COminS from one side as from another.
11

i ml" ?
r

,'
e been the causes ofcertain flowers assuming

seem, t«K
less

u
horizontal position, the principal advantage

dilieen t U ™*J ?£**" of the visitors t0 the Tst
gent bees. Most

and butterflies » • *

„

nowers adapted to wasps, m»
reo-ul-u- T i '? t0 miscellaneous visitors, are erect and

of excmHin
a
n
ge to a lateral position has had the effect

advan i?p
g miSC

l
llaneous visitors

'
and has given bees the

IfSi S
T
Ce

,

they cling to the flowers more readily.

may bSph }
'u

r°?'ded flowers become horizontal they

have pro& -° a"
?
{ the conditions which are supposed to

influence offn T^J fl°Wers
'
but they lack the selective

shown from tV ? '
,

the importance of insect agency is

sects n veThl" ^^ SUCh *°™* remain *&**' l*'

that thev \lttT
e re

,

la
V
on to small, crowded, ateral flowers

»'• *., they £25; !u
Ch flowers in flat-topped inflorescences.

"fag-oX^SSh tm
5y

brushin* over them, even pollin-

escence b^t dn ^ d° not suck - Thev visit the inrlor-

to have ^n n 1 ,

V1Slt
f
he sin&le flowers in such a way as

Pose that th/flnr . J^eIation to them. No one would sup-

-- L^^sotComposite would become irregular by
11 See K F J h

'
'

2S=
' — -

-~

,D deu Blumen;i8«6, ?j
n
'^ieStellung der Honigbehalter und der Befructatungswerltfengfl
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becoming horizontal. The first condition, therefore, which
is supposed to give rise to zygomorphy is that the flower
must be large enough to offer some part of it as a landing to

the insect.

If one wished to understand the most important characters
of zygomorphic flowers he might ask this question : How did
some flowers come to be sternotribe with nectaries on the
upper side, and others nototribe with nectaries on the lower
side.-

' These peculiarities seem to have depended on what
part of the flower originally offered a landing to the insect.

/ Insects seem to prefer the stamens and styles as a lighting
place, and to have used them as such in all cases except those
in which these parts were concealed in a tube. This may be
because these organs were most horizontal, or came in the
way of the lower petals, and because the pollen which they
bear is often the object of the visit.

According as the original characters of the flowers are

supposed to favor the development of sternotribe or nototribe

zygomorphy, we will consider flowers in two divisions: i.

^olypetalous (including monocotyledons), shallow gamope-
talous and deep gamopetalous flowers with exserted stamens
and styles. 2. Deep gamopetalous flowers with included
organs.

CarlinviUc, Ills.

Notes on structures adapted to eross-fertilization.

AUG. F. FOERSTE.

(WITH PLATK VIII.)

rter sta-Stlene Pennsylvania is proterandrous ; the she

f
1ens alternating with the petals maturing first, then the

*0nger stamens. After the anthers are effete the styles sep-
arate, become hairv along one side and are ready tor pollen.

L
e

,

CuP beneath the ovary formed by the top of the an-

tnophore forms a nectarv, from which the honey may flow
at times into the calvx tube below; owing to the length ot

rnis tube the flower would seem more adapted to fertilization

}. butterflies, but bees were most frequentlv observed. 1 he
^imson corolla turns bluish' purple at the crown teeth as soon
as the styleS become effete, a sign for insect visits to cease.

tolene regia has scarlet flowers ; the change of color in
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the crown is far less marked. The stamens are all inclined

to one side, the other side giving easy access to the nectary.

The tips of the styles turn around into a loose coil, leaving
the stigmatic portion on the outside ofthe coil directed slightly

upwards, as though to insure more ready contact with the

same on the part of visiting insects.
Sabbatia angularis secures the same effect by a moder-

ate twisting of the stigma lobes, which causes the stigmatic
surface to form a spiral about the lobes. In the stamens, also,

the anthers, erect at first, become coiled at maturity, the coil-

ing keeping pace with the dehiscence, which begins" at the top,

the top of the coil always keeping a fresh surface of the pol-

len exposed.

Psoralen Onobrychis has blue-purple flowers, with a green-
ish tinge on the center of the standard ; length 4 or 5 mm.

;

visited by smaller-sized bees. The petals of the keel are not

joined to one another, but are attached to the wings, being
depressed with the same when bearing the weight of visiting
insect, and at such times leaving the stamens and stvle ex-
posed above the keel. Upon the pressure being released,
the keel again springs up into its place.

Dcsmodium canescens has purplish-lilac flowers, with two
whitish spots at the base of the standard, surrounded by a
ling of dark purple, and serving as a guide to the opening
ot the flower beneath. The fact that the tenth stamen is

nee is a -priori evidence of the existence of honey. The
two petals composing the keel are each notched toward their
Dase in such a manner as to leave a short projection on the
outei side ot the same. These projections fit into a groove
m the lo.ver part of the standard. When thus fitted the
i^eei lies in tension, being held together around the stamens

long as the projections are held together in the groove of
he standard. When a W ai;„u*«. * .u. a™.* ft " '"

as

thrusts

SJ?H2g i

tUb
,

e beneath the standard, and in so doing

I"' he *ee aPart >
frees the projections of the keel from

at ifh^
VeS m th/ standa^ and, with a quick jerk, keel and

contnrt Tg
>

fly
,

down^ard, leaving stamens and stigma in

rennn tnV.
h the b°d>' of the Cruder. The parts do not

t?n e in^-
"•

t0I*?er P°sition > bl* change rapidlv to a bluish

Z,\* J

Catm
? ,

that the flowers ^ empty. *

pus or miifut
ils.is u-KipU a ~s««iuik> nuwers, cmenv in uie iuw^

the ch IfV
n0t 6Xpand

'
are fertilized in the bud, and are

chief flowers to produce seed . Conspicuous blue-purple
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flowers from the upper axils bear seed occasionally, and are

adapted to cross-fertilization. The keel and wings when

depressed generally take their former positions again as in

Psoralen, but often they do not, thus leaving the stamens

and stigma exp *ed. The bearing of cleistogamous flowers

has made accurate action of the keel less necessary.

Tecoma radicans does not occur wild except within the

range ef Trochilus colubris, our common humming-bird.

The frequent visits of this bird to the flowers of the trumpet

creeper are well known, and, indeed, it seems to be the only

visitor welcomed. The corolla is 7 or 8 era. long, 2 cm.

across at the throat, narrowing to 3 mm. along the lower 2

cm. of its length. Bees crawling in find the tube too narrow

below. None but the largest moths have probosces long

enough, and for those that have the position of the flowers

seems not to be favorable. The stamens are didynamous.

both pairs lving near the roof of the corolla tube, stamens oi

the same pair uniting slightlv at their tips, the anthers being

directed downward, exposing the pollen. The style extends

above and bevond them, the stigmas lying anterior to the

longest stamens. The flower being synacmic, cross-teitu-

ization is secured bv the sensitiveness ot the stigma lobes,

these closing in 7 to 10 seconds in voung flowers on being

disturbed. Older flowers often require 30 or 4G seconas.

even more, such slow action being manifestly insutncient.

But rapidity is apt then to be no longer necessary, the pism

usuallv being already fertilized.

Mimnlns alatus has a similar arrangement ot stamens

and stvle, but the flowers being synacmic, the stigma looe

often in contact with the style, insect visits infrequent, cross-

"

fertilization is not insured". The length of the tube makes

the honev inaccessible to smaller bees. The flowers are

violet-purple in color, with two hairy ridges on the louei up.

separated bv a groove leading to the proper entrance,

albino flowers the entrance is darker, tinged with pmpie.

Mimulus rinpens is essentially the same.

rbh
side

* the corolla, curving upward anteriorly. On£"*g££
he style first moves forw ard in position, and afterJ***"
ton continues in the same direction until it laps over me y

Thi
bel0w . The stamens then take up the same motion. 1

simplicity of motion is in marked contrast to the advancm

and retreating motion of stamens and styles m most Labial*.
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Ruel i sircpens has blue-purple flowers 3 cm. long, con-
tracted rapidly below, the lower half being so narrow as to

shut out all insects having sucking organs less than 13 mm.
in length. The honey is secreted from a gland at the base
of the ovary. The didynamous stamens are scarcely ex-
ceeded in length by the style, whose stigma is unequally
lobed, the lower lobe being down-curved and often coming in

contact with the upper anthers. The corolla has stripes of 1

darker purple leading into the tube, serving as guide marks.
The corolla lasts for only one day, easily falling off if dis-

turbed. There is no structure insuring cross-fertilization.
Pycnanthanum lanceolatum has dense clusters of small

white flowers, spotted with purple. Although labiate, the
effect is rather that of a four-lobed corolla ; the moderately
didynamous stamens seem placed at the four sinuses of the
same, and the style has a nearly central position. The sta-

mens mature first, and may still contain pollen when the
stigmas become receptive, although as a rule thev grow

J

effete at an earlier date. While the proterandry is not well
marked, and its honey but poorly defended from general I

depredations, the plant is remarkable among our common
Labiatae tor the great variety of insect visitors, as indeed its

open structure might suggest. The most frequent visitors
among these are various bees, wasps, flies, and unknown
dipterous insects. Although bees visit this plant and Scrophu-
ana nodosa alike, I could rarely succeed during the same
tnp in winning them from one plant to the other by holding
u in their path, although there was no trouble in winning
them over to plants of the same species.

Monardafistulosa in the bud has stamens and style erect,
lie latter seeming the longer, but being soon overtopped by
tne

]

stamens, which mature first. As they grow effete, the

thl 1J?**" J ?
urPasses the stamens in length, spreads out

the lobes, and is ready in its turn. Bees, in lisiting the flow-

leu-inTl?
m

?°ntaCt with the anthers and stigmas chiefly on

the honey
' ^^ touching the same while gathering

and^hT™ *?*"* has flowers whose upper lip is violet,

the ^Ln,
11^ 1* White

- The others mature first
;

later

the aS™ °P
£u

S° aS t0 stand
J'
ust above and a little behind

anthers for,' a
^'^ t0°th seems intended to keep the

whm tht
"

f
Way from the stig™a; in the lower pair,

diminishlS 1 u
necessary, the size of the teeth is much

mished. A bee entering the corolla touches the anthers
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first, pushing them back, and receiving fresh pollen. At the

same time the stigma is being brought in contact with the old

pollen as the bee presses it on its way in. So a somewhat
similar result to that produced by different times of develop-
ment is secured. The upper pair of anthers, at first close

together, separate later, as if to avoid contact with the stig-

mas. Various gradations to Mowers fertilizing themselves in

the bud occur, in some of which the corolla never opens.

Stac/iys cordata in the bud has style and filaments curved
forward beneath the lower lip. The stigmas are already

separated, but not matured. When the flower opens the

outer stamens stand before the inner ones, and the style lies

behind them all. When the outer stamens have shed their

pollen they move backward under the upper lip, and the

inner stamens move forward to shed their pollen in turn.

These also take their position under the upper lip, and the

style takes their place. The stigma lobes have now sepa-

rated more and are mature. The stamens, as seen, take up
their position under the upper lip when effete, and do not

move outward as recorded in S. palustris. The stamens
have but one motion, /. c, backward. When the outer sta-

mens move backward, the upper lip does so likewise, and
this makes it appear as though the inner stamens moved for-

ward a little. Bees fertilize the flower.

Explanation of Plate VIII.—1. Psoralen Onobrychis; a, b, anterior

and lateral view; c, a lateral view, the petals of one side being removed;
d

>
a petal of the keel and one of the wings attached.

_
2. Lespedeza violacea ; a, b, anterior and lateral views; c, the andrce-

cium with the tip of the style projecting.
3. Desmodium canescens ; a,b, anterior and lateral views; c, flower

Wlth the keel sprung ; d, andrcecium with the style projecting.

nodosa
a bud.

5. Mimuius alatus; a, the flower; b, a vertical section ;
c, an horizon-

tal section seen from below.
6. Silenejegia; a, b, c, successive stages in the coiling of the style..

7. Moncmla fistulosa ; a, b, female and male states.

.

8
- Pycnanthemum lanceol<dum ; a, b, male and female states

;

c, lateral

Vlew of ma*e state ; d, vertical section of the bud.
9. Bmnella vulgaris; a, vertical section of bud; b, tip of style ana

linens enlarged.

Tecoma radicans
•«"-uon or bud.
ll

' BueUia re-pens; a, vertical section of flower; b, the stigma.
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12. Stachj/s cm-data ; a, outer stamens mature ; b, c, d, inner stamens
mature; e,f, style in position, stigmas mature.

13. Brunellet vulgaris ; a, the flower; 6, tips of the style and stamens
enlarged.

All figures are one-third larger than nature.

Cambridge. Mass.

Description of a new fossil species of the genus Chara.

F. H. KNOWLTON.

Fossils that are now known to belong to the genus Chara
were described by Dufournv de Villers, under the name of
\ ortex as long ago as 1785.

1 Thev were regarded bv him
as small sea-urchins. Later, in 1807, Lamarck 2 described
additional forms, under the name of Gyrogonites, which he
regarded as minute univalve molluscs. This view obtained9— -t— — "»»«ic uiuvaive molluscs. This view obtained
quite wide acceptance, and occurs in conchological works of
the period, and it was not until 1810 that Leman* first recog-
nized and pointed out their true nature. Since that time
upuaidot forty species have been recognized by paleobot-
mste, mostly from European localities. The only American

1 S0 ™?f 1 can learn, is the doubtful Chara {?) glom-raia described bv Lesquereux* from the Green River group

leaf m" '
Colorado

- As this species is founded upon

these
^"eSS1°nS

' uv
lacks the Precision which characterizes

"
thev

16S 6Stab
n
hed uP°n the sporostegia or "fruits,"

who hi* ™n„. j
wmtea states (jeologtcal aurvet,

the western f-f °r obse™ed them at variouf localities in

look d or neKTe" ed
e

h;
bU
n
"^ haVe 8enera".v bee" *~

cies which^r^to'Ltiw
tOTS

-

l deSCrfbe be,°W
"

S"e
"

Fig. 1. Fig.

" If-J'^^-Jun.nso.

1883
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Collected by Dr. C. A. White, two miles west of Wales.
Utah, near old coal opening. The formation from which
this species comes is the Wasatch group, the extreme lower
member of the Tertiary, regarded by Dr.White as the equiv-
alent of the Bitter Creek group of Powell, and the Vermill-
ion Creek group of King. The matrix is a dark gray shale,
weathering nearly white. The fruits are exceedingly' numer-
ous, and, in the weathered specimens, stand out in full relief,
as they are much harder than the matrix.

This species bears considerable resemblance to some of
the species described by Watelet6 from the Paris basin, par-
ticularly Chara defressa and C. onerata. It differs from the
iormer, which has only seven turns of the spiral visible in
side view, and from the latter by its smaller size and also in
the number of turns.

U. S. National Museum.

BRIEFER ARTICLES.

Veronica peregrina— It may not be safe to lay it down as a rule, but
ere is no doubt in my mind that when we find almost every flower on

a P ant fertile, that plant may be classed as a self-fertilizer. It may be

r

cross-fertilizatioii is a benefit to the race in the long run; the fact
lams that where flowers are so arranged as to require external agency

fl

n Polllnation, the agents often fail to do the work, and numberless
owers are infertile. It is said by those wbo believe clover requires
oss-fertilization that the flowers are barren in Few Zealand and other
a^es where the proper insect agents do not exist,

fertil

St aU °Ur common weeds, from this stand-point, would be self-

exa'

lZer8
' Rarely

> indeed, does a flower fail to produce seed. When we

poll

"llne tnem closely we find that they are often so arranged that self-

TheT*
1011 al°ne is possible - Veronica peregrina is a good illustration,

the a

W
h
8tamens are alternate with the upper lobe and bend over so that

buNf

1"
1

" Seem deP°sited on the apex of the stigma. The pollen-sacs

stigma
m 8imultaneously with the expansion of the corolla. The

with (J*'

18 m receptive condition at the same time, and becomes covered

ment T
n"pollen

- li would be difficult to conceive of any better arrange-

^Ieeh

°r 8ecurinS self-fertilization, aside from cleistogamy.—Thomas

DesCrlP
"
d

- pL Foss
- d. Bassin de Paris. Paris, 1866. pp. 50-56, pi. 15
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The paraffin-imbedding process in botany.—Within a few months
there have appeared two articles 1 on this subject, and as the writer has

been devoting: some attention to it lately it may be of interest to some of

the readers of the Gazette to state briefly the results obtained. It was
found convenient to combine to some extent the methods given in the

articles referred to, as neither was found in all respects satisfactory, and
,oine simplifications of the processes were made which were found
advantageous.

The experiments were made upon the germinating macrospore- and
the young embryos of Pilularia globulifera, and the results obtained war-
int a very strong recommendation of the imbedding process where the

sectioning of very delicate tissues is necessary; indeed, when the results

thus obtained are compared with the imperfect and uncertain methods
ordinarily used in such work.no one who has used both will, I think,
hesitate as to their comparative merits. With the firmer plant tissues
there is usually no necessity for any imbedding process, and owing to

the time and care necessary to successfully apply this n
be recommended in such cases.

In regard to the best hardening agents Schonland and Moll disagree, the
former recommending alcohol, which Moll does not consider satisfactory,
prefenng chromic acid or the mixture of chromic, osmic and acetic acids
used by Flemming. There is no question that for many purposes
absolute alcohol is to be preferred, owing to its convenience and the per-
ection with which it ordinarily preserves all plant tissues. With mix-
tures of chromic, picric or osmic acid thorough washing is necessary
alter hardening; but, as Moll rightly remarks, where cuticularized cell-

walls are present it is extremely difficult to get the paraffin to penetrate
sucn membranes, whereas it is much easier where fixing solutions con-
taining chromic acid are employed. A practical illustration of this was
found m the very thick-walled macrospores of Pilularia.

bnlio I

the,™ter,al is thoroughly hardened, and in the case of alco-

treir IT l°
Wed t0 remain for ^ h™rs in borax-carmine, it il

^•eated as described by Schonland.* For the gradual transfer from 30

serviceable
alC°ho1 the Schultz aPPa™tus

3 was found most

A 8nSr^
ll0W

L
ng meth0d °f imbedding was found practical and simple :

w£ u tiitl" h
made by toki11

* a StriP of P«** t5rm paper aDd

with a httl
% ab

?
Ut an °rdinary cylindrical cork, fastening the paper

*te o tf
m

"
ara

u
1C and h0lding » in P'^e with a pin until dry. On

ork Thl K
Pm Paper Cy,inder can

> of course, be slipped off the

' l^f^mpto^utting out a round piece of paper of

P^CJS^Z- "J*
**• Moil, B0T . aAZETTE . Jan. 18S8.
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exactly the size of the cylinder and putting this into the cylinder as the
bottom of the box. The object to be imbedded is placed horizontally
upon the bottom and the melted paraffin poured over it, after which the
whole is placed in a shallow, flat-bottomed vessel filled with melted
paraffin. Thus there is no possibility of the paraffin's escaping, which
otherwise it is almost impossible to prevent, and there is also no neces-
sity of handling the objects after they are once in the paraffin, which, in
the case of small objects, is a great advantage. In case the objects are dis-
placed in pouring the paraffin over them it is a simple matter to adjust
them, using a heated needle for this purpose.

In order to insure thorough saturation the objects were usually left
over night in the melted paraffin, and then, as in the articles mentioned,
quickly cooled to avoid the formation of bubbles. The vessel containing
the paper boxes may be exposed to the air for a few minutes until a thin
film has formed over the surface of the paraffin in the latter, when these
may be quickly lifted out and plunged into cold water. As soon as the
paraffin is thoroughly hard, the pasted seam in the paper cylinder may
be loosened with the blade of a knife or scalpel, when it will be found
that the paper separates readily from the inclosed paraffin, and on remov-
ing the bottom of the box in the same way the result is a solid cylin-
drical block of paraffin with the object to be cut lying horizontally close
to the smooth lower face, so that the sectioning is easily regulated.

4
, ^

ch6nland * recommends paraffin with a melting point of about
C, but I found this much too soft to cut well, and prefer, as Moll

recommends, a harder sort, melting at about 50° C. Schonland again
says that a ten

nu that a icmperacure oi oir-oo" u. was in tne least aegree nuruui.

nl H°

r sect^on^nS the rocking microtome used by Schonland was em-

obta

and f°Und in GVery Way satisfact01T- With ie {t is P°ssible t0
m series of sections, a very desirable thing in embryological investi-

gations.

that t

5
describes fullv tlie fixing processes, but my experience has been

mai l*

1S UOt desirable t0 hasten the staining process. Safranin was

rem ^
U8ed

'
and the b<?st result8 were had by Slewing tne sections to

the

ai

d

f°r ab°Ut twenty"four hours in a very dilute watery solution. At

plun d°
f thiS time they should be deeply stained. The slide is then

when
e

th-

m
-

abS°1Ute alcoho1 until the excess of the color is removed, and

fronuh
18 ac

?
omPhshed and most of the alcohol has been removed

toueh th

Sllde with a cloth or blotting paper, taking care of course not to

Until jj

e secfcions, a few drops of xylol is applied and allowed to remain

balsam r
SeCtions look perfectly transparent, when a drop of Canada

Put ov
®°lved in xy1(>l or chloroform may be applied and a cover-glass

^^preparation, which is now complete.
4L - C

-
5 L.c.

50
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The employment of soft paraffin in order to make the sections adhere,

as described by Schonland, is quite unnecessary, as the sections adhere
perfectly without this; indeed, it is much easier to get a good ribbon of

sections without the soft paraffin than with it, owing to the difficulty of

perfectly removing the surplus soft paraffin.—Douglas H. Campbell,
Berlin.

t

Rules for the Botanical Exchange Club.—It having been decided to

organize the American Botanical Exchange in connection with the

national herbarium in the Department of Agriculture, the botanist of the

department will act as director of the Exchange, and the following rules

will be followed in its management until further notice

:

1. Persons desiring specimens are required to contribute a number
regarded as equivalent in value to those called for. The specimens wanted
in return may be selected when the others are sent or at any time after-

wa rd

.

2. The number of the specimens returned will be at the discretion
of the director, and will depend on the rarity and condition of those fur-

nished. In the case of well known plants they will probably nearly
equal the number sent.

3. In the case of small plants, several specimens should be furnished
under one number, as in such cases a single specimen is not a satisfactory
representation of the species.

4. Specimens may be called for by species or genera, or by the locality
trom which they are wanted. To save time the species may be indicated
by the numbers which they bear in any well known American catalogue,
the name and the edition of the catalogue being given.

>• Specimens sent must be accurately named, and bear the date and
locality of collecting, with the name of collector. Little value will be
attached to specimens which are imperfect or poorly prepared.

o. me director of the Exchange will reserve the right to indicate hisS

V

n
«T Where 8Pecime*s seem improperly named ; but the re-

7 W 11

nameswi11 in other cases rest with the original sender.

cn-ntnJ
Py,ePared specimens of all flowering plants and vascular

Zn£?5VT fceived
-
and also specimens of thallophytes, the last

PaCoTv w
Und6r the Char§e of the Chief of the section of Vegetable

or of whL
ereafter ll8ts wiil be published of plants especially desired,

8 Y* no more specimens are needed.

keot anH
n
nf?K

0Unt °f the 8Peci™ns received from each person will be

he desires or ^ *"", ** retUm
'
and

>
al80>°f «J other specimens which

^£^zi^: Exchange wm thus serve as a bureau

of the EwhinI n?
f

k
n
!
embershiP = Any botanist may become a member

Exchange Club by paying annually to the director the sum of two
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dollars; this money to be used in payment for postage, printing and inci-

dental expenses.

10. Address specimens and communications to the director of the
Exchange. Dr. Geo. Vasey,

Washington, D. C. Botanist, Department Agriculture.

EDITORIAL.

The nomenclature of vascular plants seems to be in somewhat of
a ferment. The law of priority every one recognizes, and that mile-stone
in our progress has been passed long since. The application of the law
is the question just now, and one that must be settled. The way of settling
it is of far less importance than to have it settled. Fixity is what we
must have, and we must have it even at the expense of some of our most
cherished prejudices. Shall the law of priority apply only to the combined
generic and specific name, or to the specific appellation as well ? All of us
nave prejudices, backed by very good reasons as well as sentiment, in favor
of one or the other of these views. But it will never do for us to go ahead
in sublime indifference of each other. To what a chaotic state would
such a proceeding lead ? It is hardly the thing for a monographer to
carefully study some group and publish his results in a paper in which
relationships are the chief thing, and names of very minor importance

;

an then for some catalogue-maker to hunt through the synonymy and
give different names to many of the plants in a publication in which
names are the chief things. We must work together, or justice will never
e done to those to whom justice is due. It has occurred to us that we

could reach some uniformity of action, if not of opinion, that would save
^nierican botany at least from the chaos toward which it seems drifting.
rcjudice and sentiment, and the names of plants, are all of so much less

importance than uniformity that they ought to be laid aside for the sake
o any sort of an agreement. Would it not be a feasible thing to have

is subject discussed by the Botanical Club next August at Cleveland ?

jme pian might be deyiaed by which the opinions of all working bot-

mi

IS

,

8 Could be obtained, and upon this basis some mutual understanding
ignt be reached. At any rate, a full discussion would do no harm.

OPEN LETTERS.

The Exchange Club.

the hif « u
on has been called t0 an article of Mr

'
A

-
A

'
Crozier S in

hanW t?-
of the ^zette, concerning the proposed Botanical Ex-

tionahlp n •

artlcle aid not emanate from the committee. The objec-
w Point in the article seems to be an obscure intimation that under



!°2 • BOTANICAL GAZETTE. [June,

certain circumstances there might be no fees,and that the interchange of
specimens might be made free of postage. This idea arose from the fact
that this department often franks packages of plants which are sent as
contributions to the herbarium, and we were discussing the question
whether this could be made available for packages where only a certain
percentage of the specimens were to be so applied. But such a plan
would be open to object ; on, and will not be entertained. Small packages
are very cheaply transmissible through the mails, and botanists will be
giaa toavaiJ themselves of such advantages. A set of rules for the Ex-
change is published in this number of the Gazette. Geo. Vasey.

Department of Agriculture, Washington.

Wh

P, J?
6 b

°K
kS
u
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,

e
?
ght s

i)ecies as belonging to the American genus
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rest there ^disturbed did not Bentham, in the
tern Hantarum, refer Disporum. Thetron „„„„ ' *"?* "icui itu 10 oausourys Asiatic Visporum. ine

JnntS \ f *J%
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thEtn °i <
m the P08^™ of ^e ovules, the Asiatic species having

Sf, 3irT near the toP of the cells, and the American ascend-

SpSLr ar the base
;
But Bentham states that in one Himalayan

nefr rht 1%%?* ' ^?chycarpa he had found the ovules attached laterally

Thi« i , « JSK
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o anv si^p! wI
h
.t
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0n
,
°r $™^™> it would naturally seem right to
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nty f

°i
the several species. Our species, then, should
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and others by Dr. Hooker, yet the
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lndorsed by both, and was so published under
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must be ^iven to& "editing the species to Bentham alone, they

But n,wit U affi?,

thamand Hooker, as in column B.

not be cited

S

d that
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th,s wil1 not d°; that Bentham and Hooker
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lea as authontv For a nam. „,U:A .i *~. that in
can not be cited « Q • ,

tms wlU not do; that Bentham and
all Bentham V or h^° y - a name which they never wrote;
tion can be found of a ! '

-°r Benthain and Hooker's, writings, r

that in

no men-
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this so-called " authority " is simply an abbreviated citation of the place
where the name itself is first to be found. Since, therefore, this is the
first time, so far as I know, that these names have actually appeared in
print, this article and its writer will for good truth's sake need to be cited,
and the names must accordingly stand as in column C. This, certainly,
is very gratifying to one's vanity, to know that through all time these
names will go down with my name attached, and that by this unimpor-
tant article I have attained to a certain small degree of cheap immortality
in the records of science. But, after all, this effort at truth appears to me
to be rather like straining at a gnat and doing the other thing. For how-
ever much it may be insisted on that this " authority " is only an abbre-
viated citation, I am sure that those who make the assertion must be
conscious at heart that the doctrine is essentially a fiction, got up in recent
times for a purpose. The name of the person which is attached to the
name of a plant is always spoken of as the "authority" for the plant-
name. We have no other designation for it, and for the reason that the
word expresses exactly the idea. The name is intended to indicate the
person upon whose authority the plant-name rests, the one who first

made a Disponim of Prosartes* Menziesii, for example. That is the very
point that we wish to know ; no one cares to know who it may be that
alter the change is authorized chances to be the first to make use of the
name. Now, in this case, I am no authority for the transfer, and am not
tne author of Disponim Menziesii ; I am simply blindly following
tfentham's lead, and expressing in words what he had previously said in
«t It appears to me a worse falsification of the fact to cite " IS. or M."
as authority in this case than it is of the record to cite " Benth. & Hook.,"
jont is denying that they made a Disponim of Prosartes Menziesii. As
truly as the whole must include all its parts, and as the general also in-
emctes the particular, so truly did they make a Disponim Menziesii of
rromrtes Menziesii when they said that Prosartes belonged in Disponim. It
jnakes no difference that there might be already a D. Menziesii, and that
were should not be two species of the same name in a genus, for there
*re actual cases of that very thing ; nor does it make any difference what
^ner questions there may be as to validity of species, correctness of no-
menclature, or whatever else. All these questions can remain in abey-

irnni tk
Wel1 under Disponim as under Prosartes, the one statement holding

guoa that all the known and reputed species of Prosartes, such as they are,

to ti?°
W

'
m the

3udgment of Benth. & Hook., species of Disponim, subject
n

J
same criticism in that genus as in the other.

enmK
U
r
P0S?' now > that - in$tead of adopting their conclusion. I were here

J^?] 1 and refusing to accept it, but had occasion in the course of

mm. According to this

rMtw II 1st t.hfl same. Ab-

seem t

m m »tter could not easily go much further, yet this does not

In
10 me very much more absurd than the other.

cniPifo
mother example, Benth. & Hook, transferred Engelman s

two r!
r<?US

i

genus VXhyrsed to Biscutdla, stating, simply, that there were

cemi^ !^ but not Kiving their names. Dr. Watson, in his " Index, ac-

mZ ldentification, entered the two species B. California and B.

Gen p^1,ai
J

d cited honestlv, as he doubtless thought," Benth.* Hook.,

Benth n ,
authority. It has been said that this is wrong, as it makes

corrpof ,r?°°k - say what they do not say, and that the only absolutely

(surmn • F
now to do ^ to cite Watson as authority for the species

*nY „
*n
? that these names first appeared in the " Index,'

7 which hap-
not to be the case). But this, again, is just as much a falsification
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of the record as the other, making now Watson say what he does not say,
iin.l representing him as claiming authorship of the species—the very
thing he is careful not to do. A correct citation of the " Index " would
be " BisaUella California Benth. & Hook , ex Watson, etc.," which shows
exactly what H atson says. This, in the ordinary course of abbreviation,
becomes "B. Californica Benth. k Hook.," just as we cite Nuttall as
authority for numerous species which he never published, " Nutt." being
a convenient abbreviation of " Nutt, ex Torr. & Gray," or " Nutt, ex DC.
Prod r." etc.

'

This instance illustrates, also, another point, viz. : the difficulty of de-
termining with certainty in any case who was reallv the first to use the
new name. It may have first appeared in an overlooked catalogue or
journal or other out of the way publication, and any authority supposed
to-day to be correctly given is liable to be ousted to-morrow.

* Not a few
cases nave occurred where a writer in the supposed application of the
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From Northern Idaho. 1

Leiberg wriJS?
Lakeside

'
at the south end of Lake Pend d' Oreille, Mr.

have been neJlv r!?£&. f PackaSe of seventy species of mosses They

of two miles of his nW Cted d « rinS the past three weeks, within a radius

^-~ri!l!l!Z!^ winter camp. I have not^°j-

North, ,rda
P
h::."t ^onr^i"8 from Mr.' John B. Leiberg. who is p.^^S

the mi n
m '

^itlv n th* f ,

,'™e glimpses of his bouuiical observations. A'
me wglon, and b •

a nnrnw^1*' Mr ' ^^erg finds time to collect the plants of

number of new species.-EDs.
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lected at any great heights, as the snow lies several feet deep on the high
peaks and ridges that surround us here. In about a month we will be
able to cross oyer into the great North Fork of the Cceur d ? Alene Elver
basin, which lies immediately to the east of us. This basin abounds in
high peaks, deep, dark canons and chasms, waterfalls and cascades—just
the conditions best suited to produce a flourishing growth of mosses, and
I expect a rich harvest in these places. While this is a difficult country
to collect in, one has at least the satisfaction of knowing that he is on
ground on which no one has ever before collected

"The moss flora seems to be wonderfully well developed here. To
date I have observed over 110 species within a radius of four miles. I
do not think it would be an overestimate to count upon at least 500
species of mosses for Kootenai county. But it must be remembered that
this county covers a large area—nearly 7,000 square miles—and that
nearly all conditions of climate and soil in the temperate regions of
-North America are found here. Lichens and fungi also abound in these
excessively damp woods

Pi lM t}ie northeast angle of the lake, about fifty miles from here, where
Uarks Fork of the Columbia enters the lake, there exists a great sub-
aqueous bank composed of the silt carried down by the river. Usually,
during the months of August, September and October, the water is only
two to three feet deep over some six square miles of this bank, and here
grow and flourish Charas as possibly in no other place in the United
states. The greater portion of the lake is without vegetation (except
cuatoma and desmids, which are found nearly everywhere), as the water
averages 1,000 feet in depth ; but wherever a shallow spot exists Charas
grow the year around, for the waters of the lake "freeze only in a few
circumscribed localities

"

" For many months whenever collecting I have searched for fertile

tSt?-
m

i

en
l

°

f Neckera Menziesii, but always in vain, until I had begun

dili h u
lt never fruite<l in this latitude Judge of my surprise and3 1 ,

en
'
a few day8 ago, I discovered on the bare face of a huge

ISfh •

ge a larSe tuft of N Menziesii fruiting abundantly! This

sf^i
stlmulated my endeavors to find fruiting specimens of the other

sterile mosses I have collected here

front |
the 8eas°n advances the species of Hypnum are coming to the

T Jaa
There is an immense variety of this genus around here, and

Md some every day to mv collections

de^rik?-g
t0 hear that *he water-lily was a new one [Castalia Leibergi,

circiif m May number of the Gazette], but the most remarkable

coverS? k
e ls that so conspicuous a plant should have remained undis-

insiVnifi
y Festern botanists. It is hardly to be supposed that the

In ffi«
Cant

!
lttle pond in which I found it growing is its only habitat.

Dolv,T JPartlcular pond it is very abundant, growing with Nuphar
* Jaepalum and Brasenia peltata among others

"
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CURRENT LITERATURE

Flora of the Hawaiian Islands. 1

Insular floras are always peculiarly interesting, and few are more so
than that of the Hawaiian Islands. Lying so far removed from all con-
tinents, these islands present important problems to the geographical
botanist. During a residence of twenty years Dr. Hillebrand unremit-
tingly studied the Hawaiian flora, thoroughly exploring the whole region
and cultivating very many of its native plants. This book, embodying as
it does the results of such protracted study, is more than a mere manual,
for it contains most valuable notes upon the peculiarities of the flora and
otters many suggestions as to its origin. It is a pity that the author was
not spared to correct the proof-sheets and to develop his notes, which are
given as mere memoranda, but the editing has evidently been very con-
scientiously done by his son, assisted by Professor Askenasy, of Heidel-
erg. An introduction of twenty pages gives a general account of the

position and nature of the Hawaiian Islands, as well as the striking
leatures of its flora. Then follows Mr. Bentham's " Outlines of Botany,"
irom his British and Colonial Floras, with a good glossary. The diversity
oi conditions, and hence of the flora, of the different islands is so great

son 7
°Ur ed Space we can Sive no account of it, although it is pre-

entea in a very clear and interesting way. Five different zones of eleva-
on are described, called the "lowland zone," mostly grass-covered after

_

in*, with isolated clumps of trees; the "lower forest zone," with rather

can,
**' Ch

f
racterized ^ the pale green foliage of Aleurites Moluc-

uriinr •
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'
and lUX"

mJnK
m

f
aDd JUngle

' and with a 8reat exhibition of Lobeliacete, " the

ltu27 1 °u

the fl0ra
; " the " uPPer forest zone," characterized by

stunted trees
;
the bog-flora " of the high table-land of certain island,.

J. Z TU W
f

lth °ther floras brinSs out the striking difference in the

thot.«rh J I !
arietie8 in ^1 the species of the principal genera, as

Hani IT1 u ?n Wild in the Production of diverse forms. These

a tarnTZ •

°nly °nes of the Polynesian group which contain

\ustralim

T

°f lndigenou8 Pla»ts with American affinities, while

Asiatic t vnP V'
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by the abortbl TH
nd °Ty °f them have Probably been ^rned over

notable features oi Z «
^^ al>8enCe °f gy^osperms is one of the

but the orv»r ? ,
°ra '

as wel1 as the low size of all the trees, none

re - bein^l ™ m exceedinS 100 feet, the usual height of the largest

- ~~^?iggLJ!g^i^e native plants are perenniaUnd

Phanerogams 'anri nJH£?
UM'~man of the Hawaiian Islands: a description of their

death by w. l Hill»hr,n .
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- Ann°tated and published after the authors

"'"^ University BooSt im ^J™ W'' wMl 8 mapS
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woody. This volume describes 844 species of phanerogams, representing

335 genera, and 166 pteridophytes with 30 genera, making a total of 990

species. It is believed that 115 of these species have been introduced since

the discovery by Captain Cook in 1779, and 24 species by the natives in pre-

historic times. This leaves 860 species as original inhabitants, of which

no less than 658 are endemic, or over 75 per cent. Of this 653 endemic
species 250 belong to endemic genera. Considering dicotyledons alone,

over 85 per cent, of their >pecies are endemic. This character is strik-

ingly shown in Lobeliacese, of which 58 species are known, all endemic,

belonging to 6 genera, 5 of which are endemic. It is needless to say that

the volume abounds in new species, and illustrates in every page the fact

that it deals with a long isolated flora.

Xhe geological history of plants. 2

It had been known for some time that a work was being prepared
by Sir William Dawson on the geological history and development of

vegetation, and its appearance was anxiously looked forward to, in hope
that we should at last have an American work, illustrated by American
material, and clearly abreast of the times. The work is before us, and,
a|ter a thorough examination, we can not repress a general feeling of

disappointment that it is not what was expected from one seemingly so

wel1
<luaMed, although in some particulars it is very satisfactory, and

niust be of permanent value. The opening chapter deals with the evi-

dences of the existence of plant life in the so-called azoic formation, and
the facts adduced are of the most convincing nature. The presence of

the immense beds of iron ore, which, so far as now known, can only be
deposited in the presence of decaying organic matter, is a strong pre-
sumptive argument, as is also the presence of beds of graphite, which,
according to Sir W. E. Logan, aggregate in the Laurentian a thickness

more than thirty-five hundred feet. The oldest unquestionable plant
remams admitted by Dawson, from the Skiddaw rocks of Cumberland,
^e called by him Protannularia, since he regards it as being allied to

b

e Carb°niferous genus Annularis These are regarded not as alga,
u as Rhizocarps, and with the Protostigma of Lesquereux indicate the

Presence of the Rhizocarpere and Lycopodiaeeas in the Silurio-Cambrian..

now
SUpp0Sed taxine wood first calle'd Prototaxites by Sir William he

ago

re
?
ards as Probably the stem of a gigantic sea-weed, as was long

jjv

pomted out by Carruthers. The problematical organisms, which

of th

U

F
U1 lately been re§arded as Plants, Dawson concludes, with some

rows^
°pean scientists, must probably represent the tracks or bur-

Etui h
W°rms

- under this head he places the so-called genera Bilobites,

ticula
]

mteS
' PaleoPhycus > Buthrotrephis, etc. In the Devonian, and par-

r ^Jhejipperp0rtion to which the name Erian has been given,

^ries. w*' v*
J '

r

WlLL1AM-—The Geological History of Plants. Vol. LXI, Internat. Scu
Xew Y<>rk

: D. Appleton & Co. IS- •
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the vegetation became more pronounced, and we find ferns, Equisetacete,

Sigillarieae, Lepidodendrese, etc., in comparative abundance. We can

not, however, agree with the author that the Taxinese or yews extend

into the Devonian, or, indeed, into the Carboniferous. The species de-

scribed as Dadoxylon undoubtedly represents the wood of Cordaites, as

is shown by the fact that they all possess an Artisia pith, slit-form

bordered pores covering the entire radial walls of the trachei'ds. Cordaites

is a typical paleozoic genus which is allied to the cycads on one hand

and the conifers on the other, and the characters as established by Grand
'Eury and Renault, who have so successfully worked up the European
material, agree with all of Dawson's species Dadoxylon. The AraucarUes

gracilis, thought to represent the leaves of a species of Dadoxylon, is prob-

ably a species of Walchia, a Permian genus.
Another debatable point is the relationship of the Sigillariepe. Since

the admirable researches of Williamson on the internal structure, and

the discovery by Zeiller of cones containing both microspores and

macrospores, their position among the cryptogams, although possessing

an exogenous mode of growth, seems to be clearly defined, and the pre-

diction that it will ultimately be proved that there are two branches of

the family, one coniferous and the other crvptogamous, is not likely to

be fulfilled.

In speaking of the transition from cryptogams to pbsenogams Sir

Wilham thinks it probable that these have been their lines of connection,
"one leading from the Lycopods by the Sigillarieae, another leading by

the Cordaites, and the third leading from the Equisetums bytheCala-
mites." After making this unequivocal admission he makes haste to

say
:
" I do not make these remarks in a Darwinian sense, but merely to

state what appear to be the lines of natural affinity, and the links want-

ing to give unity to the system of nature." It seems almost incredible
in this state of scientific thought that a denial of the doctrine of evo-

lution, especially in a work on the development of vegetation, should be

deemed expedient.

The remaining chapters of the work are devoted to Mesozoic and
icrtiary vegetation, and as the deposits containing these happen not to

oe very well developed within the British provinces, the account be-

comes ,n consequence meager and incomplete ; in fact, the omissions of

'<

with t W°rk " corresPond," as has been said by another reviewer

the authoV^^
eCUOn8 °f thG ge°l0gic reC0rd in the l0CaUty St

cer,tinnV
11U8trati°nS

'
about eiShty in number, are, almost without ex-

ception, from earlier published works on Canadian plants by the author.

T , ,
T,le Flora of Hiquelon.

Mioiielnn I u
i8land °ff the south shore of Newfoundland known *

nquelon has been pretty thoroughly explored by Dr. Delamare, and the
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results of his collecting and notes appear in collected form in this admirable
" FloraMiquelonensis."3 Dr. Delamare has been assisted in the preparation

of this little work by a number of specialists, some of whose names appear
as joint authors. The flora contains a description of the topography,

climate and superficial geology of the isle, extended remarks on the

relative distribution of the phanerogams, with interesting notes on
various matters. The introduced and cultivated species are indicated,

and also species found by de la Pylaie. Of the cryptogams, the ninety-

four species of mosses are treated at greatest length, and the list contains

descriptions of several new varieties and one new species, Dicranum
Miqiielonense Ren. et Card., and a new sub-species of Khacomitrium
canescens, viz.: R Delamarei R. & C. Only four species are extra-

European. Five species new to North America are included in the

list. Among Sphagnaceae, out of the twenty species and sub-species

common to Europe and North America, only four have not been found
in Miquelon, which shows how unusually rich the island is in the peat

mosses. Thirty-seven species of Hepatic^, 126 of Lichens and forty-three

of marine Algae are also listed. In general, the character of the

phanerogamic flora is strongly American (46 per cent.) and boreal,

whereas the cryptogamic flora greatly resembles that of the mountains
and northern parts of Europe. The island of Saint Pierre, a league

away, which was long ago explored by de la Pylaie, receives but scant

notice in this paper, which is an admirable contribution to geographical

botany.

Our Native Kerns. 4

!t is quite fortunate that so soon after the destruction of the remain-

der of the second edition of this handy manual we are able to notice the

third edition. The fact that the first edition was published no longer ago

than 1881 is evidence enough of the value of this little book and thai it

has a Place to fill. In the first edition 140 species of true ferns were

described. This number is now augmented by nineteen, and three of

the former species reduced to varieties. The fern allies receive the

accession of one genus, Salvinia, and eight species, while three former

species have been reduced in rank. The first ten chapters, that is about

half of the book, deal with the life-history, structure and relationships of

the Pteridophytes. The latter half is occupied with condensed and

accurate descriptions of the species, accompanied by well-made analytic

fceya which lead the user to within one or two species of the determine

MW?W,A,IABE
' E- R^nauld, F.. Cakdot, J.-Flora Miqueloneims: Florule d. 'ile

Mi melon (Amerique du Nord)| enumeration systematique avec notes d«cnpm«
.

de.

8

^aer game3> Cryptogam*, vasculaires, Mousses, Sphaignes. Hepatl u» et Lichen, pp. - ».

>on: Association Typographique, 1888.

tion,

4

?.u
ERWOOD

' LUCIEN M.-Our native ferns and their allies, with synoptical descnp-

ZTo-
1 the African Pteridophvta north of Mexico. Third edition, revised, pp. «i. lob,

• *>• 12mo. New York : Henry Holt & Co., 1888.
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tion. This feature, for the purposes of such a book, is especially to be

commended. Of much value also are the abundant references to the

American sources of information about our native pteridophytes. The
whole text is exceedingly satisfactory, and will do very much to stimulate

the user to a closer acquaintance with our ferns and to make of him an

acute observer, or even an original investigator. The typography is

worthy of the text. It would have been a happy thing, however, for the

new publisher to have improved the quality of a few of the illustrations.

Minor Notices.

Mr. Woodworth, working in Dr. Farlow's laboratory, has investi-

gated the growing point of Fucus,5 using F. furcatus first, and confirming
his results upon F. vesiculosa and F. filiformis. While Reinke and

Rostafinski found what they considered a group of cells, Woodworth sees

a single initial cell, four-sided, wedge-shaped, with convex sides, the

smaller upper end being rounded and the base truncated, with its greater

diameter at right angles to the broad surface of the frond. Woodworth
was able to observe the relations of the cells accurately by imbedding the

tips of the fronds in paraffin and cutting ribbon serial sections, and his

results are confirmed by their agreement with what is known of related

species and cryptogams in general.

We have had many guesses, and some shrewd ones, as to whether
our barracemas profit by their insect-catching arrangements. Dr. W. P.

\v Hson has undertaken to investigate these plants thoroughly. A pre-

liminary report6 of some work deals with the morphology of the leaves
of our common northern and southern species. Both species form small
early leaves unlike the mature ones. Those of S. purpurea are minia-
tures of the mature leaves of S. variolaris, and vice versa. This fact and the

rudimentary character of its honey glands lead to the conclusion that

•purpurea is a retrograde development from S. variolaris. This con-
clusion , 8 confirmed by the fact that S. variolaris secretes a considerable

whn!«
a dlge3tlve fer™nt which dissolves the soft parts of insects,

*hi!e S. purpurea produces but a trace nf it
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"!0rd in vari°™ lists of the flora of Milwaukee and vicin-

ity,

seum
Wheeler
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1

?
11^^^'-1'

116 aP*<»l,ceIl of Fucus. (Contrib. from Crypt. La"-

Wilson- W p _
8™' Reprinte<i fr°m Annals of Botany, Feb., 1888.
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»-«. rnua., teb. 20, 1888.

*" B l of'mZ2T °! Milw«*ee County, pp. 154-190. 8w>.-Extract from P»c
laujnsin, April, 1888.
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are indigenous to the state. 124 species are, therefore, introduced, of

which 113 come from Europe, and probably many of them directly from

Germany. The list is prefaced by some remarks on the topography and

climate of the county. It does not seem to be founded upon preserved

specimens, which is unfortunate.

A preliminary catalogue8 of the vascular plants growing within a

hundred miles of Xew York City has been issued by the Torrey Botan-

ical Club. The boundary line is quite an arbitrary one, but probably

limits the work as well as if it was more natural. A list of ballast plant-

is also included, and presents a formidable array of foreigners who have

landed upon our shores, the great majority of whom, it is to be hoped,

will find no welcome. The noticeable thing about the catalogue is it

innovations in respect to specific names, for which, we are told, the sub-

committee on nomenclature, consisting of Messrs. Britton, Sterns and

Poggenburg, "alone are responsible."

NOTES AND NEWS.
Dr. Charles E. Bessey, of the University of Nebraska, sails for

Europe June 16 to spend the summer.
The first part of the seventh volume of Saccardo's Sylloge Fun-

gorum is issued, and will hereafter receive suitable notice.

Mr. M. S. Bebb describes (with plate) Salix balsamifera ™Bidl.Torr.

«*. Club (May), and gives an account of its discovery in the White
Mountains.

ARCHiEOPHYTON Newberryanum is the name of a supposed Archaean

Plant described (with plate) by Dr. N. L. Britton in Annals JS. Y.

4caUv.,123.

Recently figured North American plants in Ga
tv>f_a miniltifnUn TTV.„, ( K ~„;i 0^\ T3r>.mne<nr*allis h,1l.m,llii

and Forest

Wat
en Watson (May 16).

, .
?R. H. H. Busby, of Columbia College, has distributed a reprint of

Therapeutic

Mr. George Massee has published a revision of the genusiBovista

in Journal of Botany (May). The genus is credited with thirty-nine

species, four of which are described as new.

T wT?TE revisiok of Scotch SphaaropsideaB and Melanconieaa by Prof.

i
W- H. Trail is brought to a close with 223 species in the ««g^£

«** for April. It is a list of species and habits ™t.h a kev to the genera,

ut Wlthout descriptions of the species.

pp
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An index of the habitats of the fungi in Ellis' North A merican Fungi,
cent. XI to XX., has been compiled and published by W. C. Stevenson, Jr.

It will prove a great service to users of the work.

The Kew Bulletin for May contains information concerning
ipecacuanha, Brazilian gum-arabic, Trinidad coffee, patchouli, Cochin
China vine, Madagascar ebony and Shantung cabbage.

Dr. Chas. E. Bessey has published a pamphlet entitled " Grasses and
Forage Plants of Nebraska." It is of great interest to the farmers of that
country, and contains twenty plates of the common grasses.

Dr. Hubert Leitgeb, well known for his classical researches on the
Hepaticae, professor of botany and director of the Botanical Institute at
Graz, died on the oth of April, in the fifty-third year of his age.

In the Italian Journal ofBotany (April 7) there are described numerous
cases of teratology, illustrated with four plates, thus bringing together a
large amount of information for those interested in this subject.

A supplemental list of works on North American fungi, by Dr.
ijarlow, has been issued as No. 31 of the bibliographical contributions of
tne library of Harvard University, being a continuation of No. 25.

The parts comprising the Gamopetalse of Gray's Synoptical Flora
have been col ected and issued in one volume, as No. xxxi of the Smith-
sonian Miscellaneous Collections. Corrections have been made, as far as
could be done upon the electrotype plates.

Directions for preparing twenty-three fungicide solutions or pow-
aers are given in a special bulletin of the section of vegetable pathology

il?Z Z^T?™ 1 of
,
ASriculture. The value of most and the best time

and methods for applying them remain to be tested.

rnlW^f
B
T^
LETP °L

the Botanical Department of the State Agricultural

hr^Li Tf

f°rW has been issued - I* contains the account of a

evXv^S °* u
W
?
rk d

-

one hy Dr - B - D - Halsted and his pupils. Almost
everj region of botany is touched upon, from bacteria to Iowa weeds.

offipi™l?<f7a
PeroPu

08P?r»> P- Lapponica, from Lapland, on Euphrasia

P dens, nn
descnbed m the last Botaniska Notiser (p. 49). It differs from

closel rP^n K?
8ame^ ^ it8 larSer and colored conidia, and more

America
P> 8°rdlda

- lt should be looked for by collectors in

tion hZfa ?Z3 ,?
Ie,norial Botanical Chapter " of the Agassiz Associa-

t on Its KS?,ff
nStltutlon and ougnt to be a very successful organiza-

being 6HhS.H fo sca*tered through several states, the presiden

Colorado fprfngs^Colo^. **' Midl
' ^^^ R L

'

^^^
a collectior^Fnf

°RF
'

°J ?eur«PPin, Germany, has begun the issue of

™™Z™*^J&Va^ The nrst century contains numer-

of the new form « wll
be

!
be
f
r not only the usual data, but descriptions

^s^ssssirbtnT£kv^drawings of the branc

has undSakerff^nl Parmstadt, accompanied by Mr. Albert Pnrp^
Railroad DrR^ !

1

^
11^ tour al°ng the line of the Northern FWnJJ

hopes to bring back a Ii
g
n
V
Ki

8pe(
;l

al attention to collecting mosses, and

objective pohft whencll^
16 «oIlection. Vancouver Island is their first

point, whence they will gradually work back to St. Paul.
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NEWCOMBE on SPORES OF EQUISETUM
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Spore-dissemination of Eqnisetuiu. i

F. C. NEWCOMBE

(WITH PLATE IX.)

The subject of spore-dissemination of Equisetum may
be considered under three heads :

I. Elongation of the axis of the spike.
II. Structure of the sporangium-wall and its mode of

dehiscence.

Ill- Structure and action of the elaters.
Unless otherwise stated, these notes are wholly on Equi-
im arvense preserved in alcohol.setum

I. Elongation of the axis of the spike.—In the immature
spike the peltate scales which bear the sporangia on their
inner surfaces are closely united edge to edge, forming an
unbroken wall

; but as the spores are nearing maturity the
axis of the spike and the stalks of the peltate scales rapidly
elongate, causing each scale to become separated by a con-
siderable space from its neighbors. By careful comparison
01 cellular structure, this elongation see'med to be due to in-
crease in length of cells. Longitudinal sections from the
a ^is and scale-stalks of several spikes in which the scales
were about to separate were made, and similar sections from
ne corresponding parts of spikes with separated scales
each comparison the difference in length of cells was easily

Perceptible, the cells of the fundamental tissue in the differ-
nt axes giving as the result of many measurements of length

'ne r?tio of 3 to 4. Thus, by the separation of the scales,
esultmg in the drying of sporangium-wall and spores, and

leftu g a means of escape for the spores after they have
eit the sporangium, the first step in spore-dissemination is

accompli shed.

7 .
• Structure of the sporangium-wall atid its mode of dc-

ZT?

—

Each of the numerous scales of the spike is at-

oned by a stalk running from the center of the scale to the

?*in axis. Around the stalk and attached to the scale are

.J^nvejo^ten sporangia, arranged in a single row. A
ntrtbution from the botanical laboratory of the University 01 Michigan.
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sporangium is shaped like the finger of a glove. The dehis-

cence extends the whole length of the sporangium, and is

always along the surface which is directed toward the stalk

of the scale.

Examined with the microscope, the sporangium- wall is

seen to be composed of several layers of cells. The atten-

tion is first caught by the appearance of the external layer

of colls. These are found to have a definite arrangement,
as indicated diagramatically in fig. 1. For convenience the

surface of the sporangium which is nearest the stalk may be

designated as the inner or ventral, and the opposite one as

the outer or dorsal surface. Along the ventral surface are

sometimes three, sometimes four, rows of cells, with their

• ong axes at right angles to the long axis of the sporangium.
Passing outward on each side from these rows of transverse

cells the other cells of the external layer of the wall become
more and more oblique, till on the dorsal surface they cor

respond in direction with the long axis of the sporangium.
In the three or four rows of transverse cells of the spo-

rangium-wall, usually one row is of shorter cells than those

composing the other rows, and the cells of this row are

trengthened by rings. The transverse cells of the adjoin-

ing rows are marked by both rings and spirals ;
and the

oblique and longitudinal cells are spiral, an annular cell be-

ing very rarely found among them (fig. 4). In Equisetuin
hyemale, however, though the transverse cells are mostly

marked with rings, the other cells, without definite arrange-
ment, are some annular and some spiral.

In addition to this outside layer of cells, the sporangium-
wall contains two or three other layers of cells, not so con-

spicuous as the annular and spiral cells just described, but

n°n
u I**

leSS constan t- The sporangium-wall has been de-

scribed by authors as composed of a single layer of cells. In

i
;
quisetum arvense and hyemale this is certainly not the case.

mner or Kning cells have probably escaped notice be-

cause of the difficulty in detecting them by looking down upon
<>r through the sporangium-wall. Ifsections of the sporangium
e exam

.

ined
>
the inner layers of cells become clearly visible,

in working out this structure, groups of sporangia of Eqm-
setum arvense were carefully imbedded in paraffin, and
both longitudinal and transverse sections made on the rock-
ing microtome. On examination, the tissue was found to

luxe been injured in no way by the process of imbedding-
P1g- ^ is a portion of a longitudinal section of a-

sporangium

The
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with a part of the peltate scale and of the stalk : a, portion
ot the scale-stalk ; b, section of the transverse cells of the
ventral wall of the sporangium ; c, section of the dorsal wall
ot the sporangium ; below the sporangium is the scale in

which the libro-vascular bundle is seen to end. The spiral

cells of the dorsal surface are continuous with the epidermal
cells of the scale. Occasionally a spiral or annular celi is

found in this epidermis. Fig. 6 is a transverse section of a

sporangium-wall, midway between base and apex. In three

positions—one dorsal and the other two lateral—the wall is

strengthened not only by an increase in size of the spiral

cells, but also by a greater number of the inner or lining

cells. As we approach the region of the ventral transverse
cells, the sporangium-wall becomes thinner and thinner by the

decrease in number and size of the lining cells. Sometimes
as shown in rig. 6 at a—the lining cells can be seen to be con-
tinued across the external transverse cells ; but here the in

ner cells are always reduced to a single very thin layer.

Usually this layer of lining cells disappears in the ventral

^ion ; for it becomes closely appressed to the transverse

cells. From the base to the" apex of the sporangium, the

lining cells are never more than one layer thick in the region
of dehiscence, while dorsallv and laterally these cells are

three layers thick at the base and two layers thick at the

apex.

Sablou2 found that the length of the moist spiral cell was
to that of the same cell when dry as 20 to 14, while the width
]s imperceptibly lessened.

in alcoholic material the relative length of the cell when
moist and when dry is, with slight variation, as 2 to 1 ;

the

relative width, as 4 to 3. From
-

the arrangement of the ex-

ternal cells of the wall, it is evident that the sporangium wilJ

contract in length much more along the dorsal than along

the ventral surface. In fig. 3 the position of the line of de-

hiscence in the moist sporangium is indicated by an un-

Droken line. From what we know concerning the arrange-

ment of the external cells and their contraction, we should

f-?Pect, in drying, one edge of the wall along the line of de-

fence to move to the position indicated in fig. 3 by a dot-

ed line-this line moving, as it passes from the base, more

"*> more from its original position. And this is exact}

Jjat happens, as shown by fig. 2, which gives the appeal

-

^eot an open sporangium.
Annales des Science, 7 Series, Tome 2.
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The act of dehiscence of the sporangium was observed in

six cases. The rupture begins near the apex, a little toward

the ventral surface. The opening is at first irregular, with

radiating lines extending between surrounding cells ; but

soon the dehiscence takes a definite direction between two

rows of transverse cells—this being the place where the wall

is thinnest, and the line between adjacent rows of external

cells straightest. The line of dehiscence in its descent to

the base frequently passes from one side of a row of trans-

verse cells to the other side. Near the apex especially the

dehiscence is usually quite irregular, as shown in fig. 2.

What is the function of the transverse cells? It can not

be merely to pull the wall apart ; this is accomplished in a

greater degree by the oblique and longitudinal cells. The
transverse cells prevent the ventral wall of the sporangium
from shortening equally with the dorsal wall—thus assisting

in dehiscence and causing the edges of the open sporangium
to gape widely.

III. Structure and action of the elaters.—The external

coat of the spore divides at maturity into four narrow, spiral

bands—the so-called elaters—as shown in fig. 7. If the

pore be allowed to dry, or if it be immersed in glycerine,
the elaters will unwind as shown in fig. 8, remaining at-

tached to the spore at one point. If in fig. 7 we call the

positions of the expanded ends of the elaters the poles of the

spore, then the elaters are attached to the spore at the equa-
tor When the elaters are outstretched they may, as stated

by bachs, assume the form of a cross ; but they do not cross

one another. Often, in straightening out, the elaters become
detached from the spore. If one such detached elater be

examined, there will frequently be found, about halt-way
irom end to end, a very thin bit of membrane attached by
one edge to the elater (fig. 8). This piece of membrane ha
the appearance of having been peeled off the surface of the

spore. r

To account for the hygroscopic movements of the spores,
me elaters have been described by Sablou as composed
two lavers-an external cellulose' layer, and an internal

Kver of hgmne. Two layers may be demonstrated both

mechanically and chemically. If pressure be exerted on the

XZ'g
-ffv f t0 crush the spores underneath, some of the

elaters will be found in the condition shown in fig. w. Her

innrL
18

K
an

?
Vlde

,

nt sePa™tion between the two layers-. "
Pores be placed in Schultze's solution or in picrocarmine.
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the two layers of the elater are differently stained. The
outer layer is probably cellulose and the inner lignine, as

stated by Sablou. In Schultze's solution the outer layer
does not seem to give a characteristic cellulose reaction ; the
inner layer is stained yellowish brown. In iodine solution,

with subsequent addition of sulphuric acid, the outer layer
of the elater shows, after an hour or two, a decidedly blue
color.

Perhaps the most noticeable feature of the minute struct-

ure of the elaters is the striation of the cellulose layer, dis-

tinguishable without the use of reagents, but made a little

more distinct by the application of caustic potash. Every-
thing seems to indicate that the cellulose layer is built up of

oblique laminae, separated by much thinner plates of a sub-

stance of different refractive power. If an elater lies in a

position vertical to the view, with either its external or lat-

eral surface toward the observer, the direction of the laminaj

is from left to right downward (tigs, io-ii). That these are

really laminae is proved bv their tendency to separate under
pressure instead of breaking across (fig. n). By actual

measurement, these laminse are found to be thinner when
dry than when moist. The result of such shrinking is the

unwinding of the elaters, provided that the shrinkage is less

in the inner layer. A cross-section of an elater gives the

form indicated in fig. 12.

, Recapitulation: I. The first step in spore-dissemina-
tion is the separation of the sporangia-bearing scales by the

elongation of the axis of the spike, thus allowing free circu-

lation of air for drying spores and sporangia, and providing

°pen spaces for the escape of the spores after dehiscence of

the dry sporangia.
II. The comparatively straight columns or rows of trans-

verse cells in the ventral wall of the sporangium, togetnei

with the thinning out of the wall in this region, furnishes a

hne of weakness which becomes the line of dehiscence.

Moreover, the unequal contraction in length and width 01

«ie strong external layer of cells of the sporangium-waJJ re-

sults in a great shortening of the dorsal wall and a sligni

shortening of the ventral wall, thus causing a wide opening

n ^ ruptured sporangium for the passage of the sp ^-
The hygroscopic properties of the elaters seem to DCisai-

W&Ctorily explained by the difference in chemical composi-

ion ot the two layers composing them. , .

The function of the elaters Is twofold: (1) to push the
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spores out of the sporangia : (2) to furnish sails for catching

the wind by which the spores are distributed.
Aim Arbor, Mich.

Explanation of Plate ix.— Fig. 1. Sporangium of Equisetum
arvense, X 50. This iigure is diagrammatic ; but the cells are represented
in true position and size; a, probable line of dehi>cenee; on each side of

this line are the transverse cells; at the left are the longitudinal cells of

the dorsal wall; and between transverse and longitudinal cells are the

oblique eel's.

Fig. 2. Sporangium of E. arvense after dehiscence, X 30.
Fig. 3. Diagram of a sporangium of E. arvense, X 80. The unbroken

median line shows the position of the line of dehi-*ence before rupture;
the dotted line shows the relative amount of shortening of the dorsal and
ventral surfaces of the dry sporangium. The dotted line would also rep-

resent one border of the gape into the ruptured sporangium.
* ig. 4. Portion of the wall of E. arvense, to show cells in the region

ol the line of <Jehiscence, X 175. Here are three rows of transverse cells

containing rings and spirals.
Fig. 5. Longitudinal section of the lower part of a sporangium of

.b. arvense, with a portion of the scale and scale stalk, X 125 : a, cells of the
s.-ale stalk; 6, section of the ventral transverse cells of the sporangiura-
waii

;

c, section of the dorsal wall of the sporangium. Below the cavity
u! the sporangium is a portion of the peltate scale.

*ig. b. Transverse section of a sporangium of E. arvense, midway
between base and apex, X 125: a, probable location of the line of dehis-
cence.

350.

F"g- i Spore of E. arvense, with the elaters beginning to unwind, X

Fig. 8. Same with elaters outstretched, X 350.
Jig. y. One of the elaters of the same, showing triangular membrane

at the place of attachment, X 350.

1. p fvf,\}°t 'u
?orticm of an' elater of the same, showing separation of cellu-

le from the inner layer, X 700.

twPPnfLl l

LxPande(l end of an elater of E. arvense, showing a split be-
tween tno laminae, x 700.

*>g. 12. Cros> -section of an elater of the same, X 7 00.

Personal reminiscences of Dr. Asa Grav.
1

C. V. RILEY.

erthT^ K! CSt °f America's botanists, Asa Grav. will nev

e en i IK
re™ember«1 fer many other qualities. He wa

his own 2 a
,
8elf-raademan, and rose to preeminence through

thus^J^ qUaHtieS of hea* ^d head, coupled with COr

l^^^lperseverance. There was nothing stilted or

ington.Tpril Hfc1 the Gray memorial meeting, held by the Biological Society uf »•*
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.self-contained about Gray, no congealing atmosphere sur-

rounding him. He was one of the people, and few men, in

dying, have had more sincere mourners.
Doing an immense deal of what Prof. Lesley has so fitly

characterized as " dead work " in science, he yet found time

not only to popularize his favorite study, but to deal point-

edly with such broad and philosophic questions as grew out

of the vast structure of fact which he so zealously helped to

build. Where so much pure systematic work was accom-

plished, and so much more planned, it is no easy matter (as

some of us realize but too well) to rise above the vast detail

and lav such a broad educational foundation as this master

did.

Gray took a medical course, but can not be said to have

had a classical education
;
yet no man wrote more pleasingly

or with more grace and accuracy, and we can all indorse Sir

Joseph Hooker's words when he savs, in a late able notice,

that "How Plants Grow" and "How Plants Behave" tor

charm of matter and stvle have no equal in botanical litera-

ture, and rival chapters in Kirby and Spence's Introduction

to Entomology.
It seems almost a work of supererogation to endeavor to

convey any personal reminiscences of one who was so famil-

iar a figure to so manv of those gathered together here to do

honor to his memorv.* My own personal relations with him

can but reflect those of hundreds of Washingtomans. 1 hey

grew out of the impulse which had been given to the subject

of the interrelation between insects and plants some two de-

cades since—an impulse which his own charming writings

did so much to quicken. I shall never forget the keen inter-

est and relish he displayed in the first paper read tetoie tne

American Association "for the Advancement of Science ax

gubuque in 1872. on the Pollination of Yucca by FronuDa.
Those present on that occasion will remember with what ov

he haikd such a unique case of direct interdependence be-

tween a plant and an animal. I have had the pnvilegeoi

his hospitality at Cambridge, and have spent some jo)

hours with him in travel aid in camp ; but, whether.around

h<s own hospitable table, amid the refinement ot hi J no

llfe, or in the herbarium or the .experimental gai dens su

^nding it ; whether amid the whirl of travel, or in the^q

*er enjoyment of camp life on Veta Pass, I j£^£g£
fsperienced exceptional inspiration, delight and .-WrtJ
,n the communion True to his name in color ot cloth
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hair, his gray, spare and active form ever conveyed a sense
of untiring energy both of mind and body. His unflagging
industry and cheeriness, together with an undercurrent of
humor—which could no more verge on the gross or profane
than the dove could imitate the vulture—made him the life
of an v party, and I well remember, during the memorable
Gray-Hooker excursion in the west, how Sir Joseph and the
other English members of the party never ceased to marvel
at his unceasing alertness. It was, indeed, difficult to real-
ize Gray's age because of this activitv, and at a time in life
when men are ordinarily bowed with the weight of years—
when the machinery gets out of order and refuses to run
smoothly—he could outwalk and outwork most of us. His
ought intelligence, genial disposition and charming person-
am)

, which, as Hooker remarks, gave him the entre to
salons as well as to the museums of everv capital, upon his
nrst visit to Europe, just half a century since, continued
through the mellowing influences of age.*

Une day last October I was dining with a friend in the
magnificent new building on the bank of the Thames of the
national Liberal Club of Great Britain. The conversation
naturally turned on Gladstone : « How does he act and ap-

"Ok»
a?ed

\
" when he is among y^ at the club?"Km my t riend replied, " he so entirely throws off his age

in animation that he would be one of the youngest of us if

DhJLr ]\

m
f

Chance t0 be
5 but he sheds such an atmos-

bers c i

occasions when he visits us, and the mem-

him h\
ar°und him so eager to hear his voice and to pay

him homage that he never gets the chance."

larlv ini
something of this same magnetism, and simi-

pubiic

*

enCed the
T
)-°unger generation of naturalists on all

however 1

nS
-, n a11 m>" Personal recollections of Gray,

wielded\ 1S ln
?
ellbly associated with one who must have

think nf fi

m°St beneficent influence over him. I can not

weso1, ,

apart She
'
his boon companion, with whom

aiwavs am? y con
,

dole in her widowed bereavement, was

or how l^.
eV
f
r}wh

.

ere by him. I do not know how much

but I know tK*
qmetly helPed him in his botanical work;

husband s.frl
n° mfe Was ever more sympathetic with her

weet-fued 1 'T°
re tender

'
true and solicitous, than the

linked with „
'

Uble
11

and loving woman who is so essentially

a"d confiden,
reC

u
°llections of the man. The implicit trust

casions atuh;
Vlth Wh^ he W0U,d aPPeal to her °n *" °5

•
*na the manner m which toward the end he would
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depend on her quicker ear and keener eve, were beautiful to
behold.

Few men have taken more active part in the discussions
of the day, or acted more constantly or prominently as critic
and reviewer. Yet, while he could* be severe in private, his
public censure or blame was tempered not only by consider-
ation, but by the conspicuous justness and soberness of his
views. So it came about that he retained the esteem of those
he most often condemned. One striking illustration of this
trait, within my knowledge, may be referred to. Few men
were more often reproved by him than a whole-souled friend
ol mine who has done much for horticulture and botany, but
has, withal (as who of us has not?), sometimes been wrong
both in observation and conclusion. Shortly after Darwin's
death, a leading natural history magazine published an ex-
tremely unjust and personal paragraph about the gentleman
referred to, pretending to quote Darwin's opinion. Though
he had done much to promote the monthly referred to, Gray
was thoroughly incensed at the spirit of the paragraph, and
never afterward had the old sympathy with the magazine.

Transcending almost in importance even the influence of
his botanical and intellectual work proper, I hold to be the
value of the lesson of his simple, stainless life. Hooker
points out the great similarity in the lives of Gray and the
elder De Candolle. In the purity of his character, in the
affability of his manner, in the breadth of his mind, and the

democratic approachabilitv of the man, if I may so express
!t

» 1 can not help coupling his, in thought, with that other
great mind which but lately ceased to work, and but lately
we met to honor. Spencer F. Baird and Asa Gray had
much m common besides the influence which both exerted
°n natural science.

Gray's private correspondence must have been immense.
Wis hand-writing was rather on the sprawly order, indicative
ot hurry and pressure, and in this, together with the tendency
to abbreviate and the frequent omission or malformation ot

jVetter, recalls that of the illustrious Darwin. The style ot

ni s correspondence was pointed, clear and happy, and^often
spiced with bits of humor—in short, like the man.

*he last time I met Dr. Gray was in September ot fast

•Y\
ar curing the meeting of the" British Association for the

jj

dvancement of Science, at Manchester. He had been m
^urope for some time, and, as on previous visits, had been

everywhere honored, and those Americans in attendance
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were glad to find him very much the same active, cheerful
spirit as ot old. Yet in conversation and upon closer contact
a diminution of vigor, a diminished brightness of the eve,
and a greater tendency to lean on Mrs. Gray, were notice-
able. He was naturally more often in section D (biology)
than in the other sections, and frequently on the platform.
The reading of the annual address by Prof. Alfred Newton,
the president of the section, was an occasion of exceptional
interest. Seated upon the platform were many eminent
biologists from all countries, but the mention of the name of
none ot them called forth such universal marks of sympathy
and applause as that of our beloved Gray. The occasion
was inspiring to an evolutionist because President Newton
devoted a large portion of his address to the then unpublished
''Late and Letters" of Darwin, the proofs of which he had
been allowed to see in advance. Tenderlv and sympathet-
ically he dwelt on the charm and the noble character of the
man, aside from his work, showing clearly that.

" Whatever record leap to light,
He never shall be shamed."

G
g to diffuse and p]

\ -~.r.«g iu umusc ciiiu promulgate; uai wi""»)

t r,?lli }' bro
,

uSht out in the "Life and Letters," and par-

1ph~3q e earl
>
r correspondence with Gray, and the

len'i
he

?.
tember

> 1857, in which was clearly sketched the™ outl,ne of the theory of natural selection, and which

or tvlrJ
mp0rtant in establishing the relative claims to pn-

W fr T
°Very °f Danvin and Wallace. The very marked

enre oT p r
Pr
.f

ion of admiration manifested by the audi-

Dr Vrn ° Newton, in this part of his address, faced

present "T ,

certainly most gratifying to every American

snonnnL
W
n
6
^ at the close of the address {here was

dS PrS ?" f°r the eminent botanist, words can not

as it brSfM i

G ^°tl0n of Grav himself or of the audience,

weaker J

68
/ 3

'
l

l
atened to ***'** ™rds. His voice xva

be atdmi; * *«* ever known it, and so low, indeed, as to

in/Newt?„w
e^ in the rear of ^e hall. In supplement-

he snoko nf
dlng contribution to the memory of Darwin.

no iWer n^?
1

?
1 Selection as a thing so self-evident that rt

°ngei needed argument; that, at the same time, it had
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little to do with the cause or causes of variation. He inti-

mated that botanists were formulating some new concep-
tions, but did not indicate what these might be.

Now, I have no idea that Prof. Ward will have left any-
thing unsaid in reference to Grav and Darwinism, for no one
is more competent to handle the subject fully and thoroughly :

and if I venture, in closing, on a few thoughts which naturally

grow out of this my last meeting with Dr. Gray, it is with a

feeling that perhaps my able predecessor may not do full

justice to the design side of the question.
The opening of our civil war witnessed the beginning ot

a discussion which, in its effects on the thought and civiliza-

tion of the future, will be as far-reaching as the contest which
eventually led to the abolition of slavery in our land. From
the time of the appearance of the " Origin of Species " Gray
fought for and Agassiz against the theory of natural selection

and of the derivation of species from pre-existing species.

The cause of freedom has not more completely conquered in

the intervening time than has the cause of evolution. The
names of Grav and Agassiz will ever stand in our history as

tvpical of the opposing ideas on this question, as those of

Grant and Davis will of the ideas that divided the North and
South. What more striking illustration of the completeness
of the revolution than that Gray should have succeeded to

the place of Agassiz as one of the regents of the Smithsonian

institution
!

Gray was almost alone at first in meeting the skepticism

and opposition to Darwinism in this countrv, and no one who
ls not familiar with his writings can form an idea of the great

service he rendered to sound science and true religion by the

clear and conservative nature of his advocacy. Yet through-

out the long-continued and good-natured correspondence

between Gray and Darwin one most marked difference is

observable between the two men. Darwin, in the be inning,

was more of a theist than at the close of his life, and his woiK
ln evolution may be said to have rendered his views more
and more materialistic. Grav. on the other hand, always

relieved that variation in its grander movements, it not in us

det^ls, was guided bv some power to an ordered and dennite

5f*?t. He was, in fact, one of the greatest advocates oi

f
esign, and saw in evolution only greater reason for believing

m an intelligent cause. To use his own oft-quoted words,

*;*'*» " scientifically, and in his own fashion, a Darwinian ,

Philosophically a convinced theist, and religiously an ac-
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ceptor of the creed commonly known as the Nicene as the
exponent of the Christian faith." Every one in my hearing
will understand how this expression of faith is perfectly con-
sistent with hrm belief in Darwinism and evolution. Yet the
manner m which it can be contorted to suit bias in the op-
posite direction is very well illustrated by the fact that in a
recent necrological notice the editor of a French Canadian
magazine asserts that Gray never accepted Darwinism and
effectively opposed it.

Some of us are so constituted, mentally, that we with
nimcujtv realize in what we see most manifest in the world-m me misery, suffering and misfortune of individuals—with^ope, that

"All nature is but art unknown to thee;

a li i-,^' dlrection, which thou canst not see ;All CUscord, harmony not understood;
All partial evil, universal good!"

rh™l
nvi?'S n°Se

'
as he tells us > very nearly lost him the

and £ A
3 '-°yage around the world on H. M. S. Beagle,

Lvel ,

d
!

SC"sslng
u
tfte question of design he asked Sir Charles

S^ilf thG Iatter believed th ^t the shape of his

WWW X
n°S

-

e had been deigned. We may well ask

which L t ?
1S any heart behind this whirling matter in

pounded T w-
Ce Seems to PrevaiL yet Gray so abIv eX'

over ml?''
Utl°miry Oology that his writings will win

nauire t
y
rn

C°v
ertS t0 his views

« The inherent unity in

bond %„HT.
an,

-?
t; a11 Hfe seems to be held in one great

periled\t ldeS
°[ God is strengthened rather than im-

-ode ofSn:
Ve

Tf
Ve

-

a Satisfa?toO' conception of His

heart cries fn 1

g '

S
e intellect demands truth, but the

truth ••

but rlr • ' Science may proclaim that " God is

terv of lifei.nf
gl°n e

'-er answers " God is love." The mys-

less hidden u'
Causal'on-w as great as ever, and none the

coverin , &

?

ause of what little light is shed for us upon the

of its sfmnW ^ Profouna lv in the dark regarding some

"" whoSl7SS and Prestations. There are*few rf
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idea of design, and, as an article of faith, something sub-

lime.

In contemplating these questions I confess to have been

profoundly influenced by Gray's writings, but also to having

felt the want of a medium whereby design may be conceived to

have operated in the past and may 3-et be seen to operate.

The medium must necessarily be psychic, and, while admit-

ting all logical causes which "have been brought forward by

evolutionists to explain variation, and fully realizing that

natural selection only takes advantage of such variation, I

yet believe that there is one influence at work—none the less

potent because so subtle, and none the less real because so

generally denied—which gives us a tangible theory of design.

I allude to the mental impressions—the power of the emo-

tions—of the pregnant mother on her offspring, in inducing

either direct modification both psychic and physical, or the

tendency thereto, especially under stress or where the neces-

sity to conform to new conditions or environment is great,

and the requirements and, as a consequence, the emotions

are correspondingly great and exceptional. As a cause ot

variation this was rejected bv Darwin, and the influence is

usually denied by medical men on physiological grounds

;

out we are yet profoundlv ignorant of some of the most im-

portant functions of both mind and body, and if the fact of

such influence can once be established, its bearing on evolu-

tion as a prime cause, through impulses from within, ot mod-

ification that may be guided and directed by an all-pervading

mind must be admitted, especially among higher organisms

where mind is most developed. "Who can safely assertJnat

the fact of such influence is not or will not be established.

1 have for some time been collecting authoritative data .m

the subject, and firmly believe, from the evidence, in me

Power of mind in inducing material modification under tne

circumstances indicated, and I allude to the matter in this

connection because I had occasion to suggest it to Ui. way,
at -Manchester, as a working hypothesis to explain the method

f design as affecting ammlls, and because I was p eased to

nnd him by no means unfavorably inclined to the idea.

Beyond the wonted limit of man's age

He lived, a type of usefulness and peace;

His value growing, with his years increase,

To shed a lustre on our history's page.

Honor was his, and worth excelled by none

.

And tempered seemed his being and his powers

% all the sweetness of his loved flower-
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And hers who, for so long, beside him shone,
True-hearted, and may fitly share the wreath
Of fame that crowns him. Health, achievement, love

;

These blessed his life, and on his soul serene \

(As vouching their continuance after death)
Forever rested, like a brooding dove.
The promise of the gentle Nazarene!

Washington, D. C.

Notes on North American willows. II.

M. S. BEBB.

(WITH PLATE X.)

Salix phylicoides And.—A willow, known of late years as

by no means rare in Alaska and on the adjacent shores of

Eastern Siberia, was first described by Andersson in his pre-

" uuvc "-me, given in allusion to the manifest resemblance
which the species bears to S. phylicifolia. Subsequently, the

same author divided Seeman's specimens, upon which ex-
clusively the species was founded, making of all those which
exhibited normally developed aments a second new species,

>. fulcrata, and retaining the original name, S. phylicoides,
r>r a single gathering of a bare half-dozen specimens, all told,

ade by Seeman at "Awatschka Bay, August, 1848." These,
ldentlv tak-Pn f™™ *-u~ .-i_„; „_& . ..i7_ „,«alv.

e:

S
fo 1

eviden
very noticeabl

tly taken from the same plant, present the anomaly,
oticeable in an arctic willow, of aments accompanying

tuii-grown leaves. Prof. Andersson did not overlook the ab-
normal character of this retarded inflorescence, and it is,

tneielore, all the more surprising that he failed to appreciate
tne significance of the fact that most of the capsules are
empty and that the few which do contain a little pappus pro-
duce no seeds. The diminutive size, to which an exaggeratedSrta

;
ce

I
s g^en in the description, is simplv due to non-

fertdization
! If proof were needed of this I might cite a

f! rprt
men

!

n
i

the Grav herbarium which, along with the

PrnS
g a

o
ly veined " lanceolate-acuminate leaves of the

t todiomus S phylicoides, bears one imperfectly fertilized

2rCffr -

as in Seeman's Awatschka Bay plant and

lea™ VJa 7 fert,
J
ized ament with capsules 2-3 lines long-

imen qV? °f S
" Phylicoides, and on the same twig an

southern
8

?^
168 *??* much in **ture and habit. On the

southern shores of Alaska it is apparently a stout bush with

•
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erect branches from a decumbent trunk. On the northern
shore— Point Barrow, etc.—it is a small prostrate shrub,
spreading over two or three feet, but keeping close to tin

surface of the ground. The leaves vary in outline from lan-
ceolate to elliptic, entire or obscurely serrulate, the aments-
lrom oblong to narrowly cylindrical"with or without bracts,
no one of these characters being constantly associated with
any peculiar veining of the leaves.

The long linear-lanceolate stipules constitute a distin-
guishing feature, and, clinging to the stems as they do for
two or three years, often render possible the identification
of staminate aments unaccompanied by leaves.

Without understanding the shifting about which SeemanV
specimens received in Andersson's hands, the student is

likely to be mystified by the inconsistencies of the three con-
secutive descriptions given. For instance, we have, first, in

the Salices Boreali-Americame " capsular 2-3 lineas longa-
;"

next in the Monographia Salicum " capsuke lineam longaj
;"

and finally in De Canclolle's Prodromus "capsuke semi-linearo
longaj." From three lines to half a line and not a word to

indicate that the phvlicoides of the final description is other
than the phvlicoides of the first ! Nay, in the final descrip-
tion reference is directly made to the original publication in

the Sal. Bor.-Amer., while on the opposite page under S.
tulcrata we read : "Hueforsum ctiam fcrtinet S. pkylicoides,
Anders. Sal. Bor.-Amer." Happily, we now know, if Prof.

Andersson did not, that all this confusion falls within the
limits of a single species for which S. phvlicoides is the old-
est name

5 happily, too, the original description recognizes
only the normal character of the species and altogether ig-

nores the imperfect development exhibited by a few chance
specimens.

Rockford, III.

Explanation of Plate X.— Figs. 1-7. Seeman's plant, "N. W.
America," type of S. phylicoides and afterwards of S. fulcrata, from frag-

ments given me by Sir Joseph D. Hooker, accompanied by tracm i ana
fetches by Prof. Oliver; 1, 2, leaves; 3, capsules X6; 4,ament; 5, ibp-
le X3; 6, scale X6; 7, emarginate stigmas X& ,

nnH
FlgS

-<
8- 10- P^nt coll. McKay, Nushajak, Alaska; Reaves; 9 o* er

PWion.of a large ament to show the leafy peduncle; 10 11,^P"1""
,-hcnidoQ a„a 1™ ti.._j „u„_ t ;„„ (r.nn. Soman's AwatSChka B<l}
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Undescribcd plants from Guatemala. IV.

JOHN DOXXELL SMITH.

(WITH PLATK XI.)

Oonzalea thyrsoidea.-Pilose
: leaves except veins glabrate,

oblong (8-9 inches), each end acuminate, shortly petioled:
thyrsus virgate, a foot long; flowers 3-7, pedicellate, in scat-
tered nearly sessile cymose clusters: calyx-tube produced;
teeth smooth, colored, small, triangular, unequal: corolla-
tube cylindrical, 7 lines long

; lobes nearly half as long, of a

uarker red, farinaceous and arachnoid within, their contact
in activation alternately imbricate and induplicate-valvate:
anthers barely included: style scarcelv attaining to theirK00 a - • . y incl«ded: style scarcely attaining to their
Dase; divisions of stigma 4, linear: disk radiately 8-lobuled:

r. n 7
^cular.--Mountains of Pansamala. Dept. Alta Ve-

bffiS^l&?!* May
'

I
?
8
Z- SE* Mantis Guatemalensi-

htiw k
F': -miuaia--«^gh-climbing shrub with ferrugmous-

ursute oranches.petioles and inflorescence : leaves pubescent.

a « inl ,

above
» ovate-lanceolate, slenderly acuminate,

!„JS long' base truncate or rounded, margin with an
annulate tooth and distant callose points, nerves from base

flo-Trr Pan
;

s: Panicles pyramidal, compound, densely

below fh«T ? lonS ; branches brachiate, leafv-braeted

eels en
Upi'er alternate; heads loosely corymbose, pedi-

equaling involucre; its bracts glabrate, "linear-oblon:

shorter Lau* obtusish and pubescent, subtending bract

iimbc^rnnnn 1. ateornone: coro]I a equaling involucre:oiS !'
*XceedinS slender tube, cleft to middle *

ceeded bv
°

? °bes

:

akenes nea rly smooth, a little ex-

Coban, Bepriua'v^ ^^-whiteVppus.-Forest near

(Ex pi. cit 1 ro6!)
Verapaz

'
alt 4,3oo feet. January, 1887-

leave"n^Hc^ k
6nSiS

* ~ F^ticose, scabrid, cano-pilose •

mucronatelv S"
8

? i

us above
' hairv beneath, tripli-nerved.

8 «tulate ynnt^
CU
J
ate

'
?.
va^lanceolate, 4-6 inches long.

cano-lanate , /
W
£
d to dilated co™ate base :

peduncles

ty subtendin;
5L? Umb

u
ellate at aPex of branches, e:

exterior bracts ofr ' ds hemisPh erical, 5 line

longer than th* s • r
se" al lnvolucre 5, herbaceous,

the 8 interior: rays 8, bidentate, 6 line

... cled

3 high
j

a third

nes long:
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disk-corollas a little exceeding involucre, equaling produced
rigid tips of lacerate chaff, limb exceeding tube, lobes cano-
hirsute : ray-akenes obovate

; pappus-teeth confluent with
wings, incurved-lanceolate, shortly-awned, connate, the lat-

eral equaling corolla-tube : disk-akenes oblong-turbinate,

subtriquetrous, costate, puncteolate
;
pappus a squamellate

cup, exaristate or occasionally i-awned.—Coban, alt. 4,300
feet, February, 1886. (Ex PL cit. 853.)

Encelia pleistocephala.—Branches angulate, purplish, pubes-
cent toward inflorescence : leaves alternate, scabrid above,

pubescent beneath, penninerved, callose-denticulate, oblong-
lanceolate, 5-6 inches long, acuminately narrowing to a chan-
neled petiole an inch long: corymbs compound, dense, a

little surpassing leaves ; heads long-pedicellate, 6 lines high ;

involucre half as long, campanulate, purplish-green, pubes-
cent, 2-3-serial, inner bracts oblong, outer smaller and thick :

f
ays 5-6, oval, 2 lines long, 3-denticulate, yellow, tube equal-
ing involucre

; disk-corollas equaling rays, exceeding con-

cave pubescent chaff, lobes darker yellow : anthers black,

barely exserted : akenes spatulate, nerved, nearly smooth.

margins ciliolate ; awns from inner side of conspicuous teeth,

upwardly barbellate, equaling corolla: abortive akenes oc-

casionally triquetrous, unequally 2-3-aristate.—The anoma-
lous inflorescence recalls several Verbesina; but technically

distinct by neutral rays.—Rocks near Coban, alt. 4,300 feet.

February, 1887. (Ex PI. cit. II2I.)
©•nolobus velntlnns Schlecht., var. calycinns.— Imlument

P'lose, uniform throughout, of young leaves and follicles

dense
: leaves caudate-acuminate", hairs of upper surface from

muriculate points: calyx-lobes nearly equaling corolla,

roundish with caudiculate barbate apex, otherwise nearly

mooth—In 2458 Bourgeau, cited by Hemsl., Biol. Centr.

*»*., leaves are as in" description velutinous, calyx-lobes

mailer and not produced.—Pansamala forest, alt. 4,000 feet.

April, 1887. (Ex PL cit. 1124.)
Lamouronxia iotegerrima (§ J/anispadon Benth.).—Leaves

enti«e, lanceolate, 16-20 lines Ion-, . a fourth as broad : flow-

era somewhat crowded toward summit of branches .-calyx

faintly 8-nerved : tube 2 lines long, equaling peduncle, ex-

ceeding triangular erect bilabiatelv unequal teeth: corolla

^ntricose, iS-17 lines long, 4-5 lines wide at throat, cleft

«*8 than half way
;
posterior lip retuse, rectangular: anan-

hfrous stamens half as long as the fertile—The nearly re-

Iat«d L.lanceolata lienth., also collected by Mr. von lurck-
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heim, similar in habit, differs by slender serrate leaves, more

scattered longer-peduncled flowers, 12-costate calyx with

long-spreading nearly equal marginate lobes, straight narrow

more deeply cleft corolla, its posterior lip entire with pro-

duced angles, longer sterile stamens.—Pansamala, alt. 4
feet, January, 1887. (Ex PI. cit. 1112.)

Pitcaimia Tnercklioiuiii
(§ Eiifitcairnia Baker).—Acaules-

cent : basal bracts lanceolate. attenuately prolonged, retrorsely

prickly, 12-18 lines long, passing into "similar unarmed basal

leaves; those of peduncle cano-floccose beneath, linear-at-

tenuate, erect, the lower 6-8 inches long by 4-5 lines broad:

peduncle a foot or more long, like triangular rhachis aran-

eose; raceme 8-14-fiowered, internodes of about an inch:

bracts ovate-lanceolate to ovate, 7-4 lines long, equaling

smooth erecto-patent pedicels : sepals like bracts uncolored,

glabrous, linear-tapering, acute, 12-14 lines lon£%
scarcel

-
v

1 llin<\s broad: petals nearly 3 inches long, crimson, paler

below, basal scales absent: anthers protruding: style ex-

ceeding petals.—Rock-crevices, Sant* Rosa, Dept. Baja

000 teet, July V
planationofPhiteXI: Fie. 1. Frond reduced. Fig) 2. Por-

tion of base of frond: nat. size. Fig. 1. Rootstock
size. Fig. 4. Base of a lower pinna : nat." size. Fig. 5- Tw0
segments of a pinna: enlarged. Fig. 6. Portion of a seg-

J-,-v.. .. «
iSment: more enlarged. Fig. 7. Indusium : magnified. Fig-

*. bcale from stipe : magnified.

An apparently undescribed species from Costa Rica i

ftere added. It is numbered 176 of a small collection made
hy&en. Juan J. Cooper, near Cartago, alt. 4,500 feet. De-

arme

n^rl^o a "'v-vi, an jiicu Ol more iOULi, i'"'" —
: .

u Wr! 1 ?
W6

,
rS

,

not seen: co^es 1-2, globose, glandular-

aW h
a
if'

d
r
hisc[nS t0 base, stipe and gvnophore *

•
out half ahne long: seed globose.-A Ihrub iciS teet

high, known as «« Umoncillo."
Baltimore, Md.
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BRIEFER ARTICLES.

The subterranean shoots of Oxalis violacea (with plate hi).

Though one of the commonest plants in the prairie states the violet

wood-sorrel is usually gathered so early in the season that several inter-

esting features are not commonly represented in herbaria. While en-

joying a few days in looking at the rich flora about Mount Carmel, 111.,

in company with Dr. Schneck, a fortnight since, I succeeded for the first

time in getting specimens of this species, with the subterranean bulbifer-

ous shoots that are characteristic of the section to which it belongs
;

and

the subsequent collection of a fine lot of plants in the same condition

near St. Louis by Mr. Pammel enables me to figure the plant for the

Gazette.

In the specimens collected the watery tap-root, which is repre-

sented in occasional herbarium specimens, but is not very often collected,

although it is a normal part of the plant from this time on, was finely

developed, in some instances reaching a length of two inches and a di-

ameter of over half an inch. From the withered bulb just above this

protruded three to nine fleshy white runners one or two millimeters in

diameter, and in some cases considerably over two inches long, remotely

scaly below, the rather acute apex somewhat enlarged, and with crowded

scales, the inner very thick and yellow, forming the young bulb of next

eason. The runners appear to curve downward at first, afterward bend-

ing upward at the apex. ^ ^; ~<W*W— *.*". "•

References to the literature of the subject, especially with respect to

other species, are given in my biological notes on the genus (Mtmotn

Buston Sic. Nat. Hit. iv, 92). William Tbelease, St. Louts, Mo.

Explanation of Plate XIL-Or is Viclacea L. 1.
*ort^M

Plant,, showing the watery tap root and bulbiferous shoots, naturai su,.

-• Longitudinal section through the end of a runner, X W- * aw
'

X30.

Diervilla rivularis, n. sp.-Shrub two to five feet high; whole plant

hirsutely pubescent: branchlets nearly terete: leaves subsessile, ovate o

oblong-lanceolate, acuminate, unequally and obtusely serrulate, paie

neath : fleers lemon yellow, larger than those of D. sessilifol.a, m tnr

to six or more axillary cymes, these often floriferous: calyx-lobes lan

^tesubulate) about ag j ag the attenuate neck of the carpel.

.

•Kghtiy bilabiate-First collected in flower July 6, 1880 on the banks ot

" Lida Falls," Lookout Mountain, a few miles across the Tennessee

Borgia. It grows close to the water's edge. I have received tl s spr g

from Kelsey brothers, Highlands, N. C, the genuine D. J-^*^
*hichnow flowers in my garden; but it is glabrous ^fĥ ™
Jailer, more regular flowers, which are 8ulPhl\VX"« Tenn.
h

- rivularis is a handsomer plant.- A. Gattingeu, U. V.,m
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EDITORIAL.

There are many botanists who are in no position to do conspicuous

work, and it is perhaps fortunate for botany that this is true. It is cer-

tain, at least, that the opportunity of doing good work in a very conspicu-

ous way does not always reflect great credit upon the worker. At the

;une time, these botanists are desirous of doing some sort of work, and

of not doing it at random. There is work and work in botany, and

much of it is like moving a pile of bricks back and forth from one side

of a field to the other; it may be good exercise, but a dreadfully unin-

spiring result. It is like teaching a class to do nothing but name plants,

which one of our bright botanists says is like chasing a woodchuck into

a hole -one has nothing to show for it but the hole. All botanical work
should mean something; should be some little contribution toward a

better knowledge of botany. There is a very hopeful field of work that

can be cultivated by these isolated botanists who are desirous of doing

something of value, especially hopeful because it is so exhaustless. Sys-

tematic botany will never reach its highest expression until there is com-
plete knowledge of the minute as well as the gross anatomy of all groups
of plants. So little is our knowledge, comparatively speaking, of this

extensive field, that no generalizations can yet be attempted, and every
good worker with a microscope can easily become a contributor. The
work will have to be done in this piecemeal way by very many investi-

gators, and no one need fear that this sort of work will soon " run out."

Two closely allied groups of plants would form a fine subject for any one's

investigation as to their comparative anatomy. It is hardly necessary to

say that we do not refer to the casual comparison of a few sections, but
to that patient, laborious, " over-and-over " study of every tissue which
alone will bring permanent results. This is suggested as one field of

work among many, especially convenient to those who are fond of using
tee microscope, and possibly useful in saving them from that aimless
frittering away of strength which is too apt to be the fate of the owner
of a microscope.

OPEN LETTERS.

M . ,. Michigan Forestry Commission.

ber Thp
g
rt^Tr

l0ng been Prominent for the large amount of its tim-

some to bVSS t^^PPearance of this by cutting and fires has caused

ofTnaSin?SJl?wf ?e Sub
Ject with reference to legislation. Instead

of Cicufturr^n
StlI

.
y lMt Winter

' the Legislature made the State Board

C W^ GarfieldIf7 commission, with $1,000 at their disposal. Hon.

are to make invi?
G
?nter are the direct™ of this commission. We

mendatSSa «w ?n!
Ratl0

?
8
J
and rePort to the Governor, with recom-

auons M t0 any ne*ded legislation. In studying the subject it «
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thought very desirable to select three to six townships of land, which
shall be held as a forest reserve. Here nature should take posse ion

;

the woody plants and herbs and the harmless game should be protected.
In the recently established experiment station of the Agricultural

College some attention is to be given to the "jack-pine" lands, or pine
plains, where Pinus Banksiana is the leading tree. The authorities have
stations already started in five counties, viz.: Lake, Clare, Iasco, Craw-
lord and Grand Traverse. Here the pine plains land is to be tested with
grasses, other forage plants and forest trees. W. J. Beal.

Agricultural College, Mich.

Diseased plums.
The accompanying drawing (half

normal growth of the plum (Prunus
natural size) represents an ab-

Americana), produced in conse-

quence of the attack of a fun-

gus. The ovary ha6 been
swollen into an inflated sac,

with thick and spongy walls,

and occasionally contains an

elongated body, apparently the

aborted ovule. The fungus

causing the abnormality is

known as Ascomyces Pruni,or

Exoascus Pruni, or Taphrina

Pruni. The reproductive bod-

ies appear as a white powdery

substance on the outside of the

Has this species been recorded in this country before now?
Oxford, Ohio. Joseph F. James.

swollen sac.

Proterogynous Umbelliferae.

sta /
n

i

l

u
e May number of the Gazette,*!). 134, Prof. Trelease has again

carted the question of proterogyny in Umbellifera.
In 1887 I made a special study of the*Horal characters and insect

l\v °*l
8 ° f most of the sPecies growing in my neighborhood, and I may

tZa ? Seneral result of my observations, although I must refer the
edaer to a forthcoming paper for my mature views and for the details
on which those views rest

Fni
n
u
my°Pinion Hydrocotyle umbellata (observed at Orlando, Fla.),

S'i v
Americanus7cicuta maculata, Sium cicutsefolium, Osmorhiza

ungi8tylis, Pastinaca sativa"and HeracleumTanatnm are proterandrous.

nrn« iSS la ^Canadensis, Cryptofceffia Canadensis and Cluerophyllum

Procumbeusaresynacmic. - m
. „ .

teirp
-

niC-Ia Marylandica, Erigenia bulbosa, Zizia aurea, Pimpinella m-
^rrima and Polyta?nia NuttaTTii are proterogynous.

CarlmvMe. Ill - r CmCharles Robertson
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CURRENT LITERATURE.

The Kiitomoplitlioreje of tlie U« S. 1

Mr. Thaxter has undertaken a study of the entomogenous plants of

North America, and presents his first contribution to the subject upon

the group named in the title. The paper embodies not only his own ob-

servations, but thosft of American and European botanists. Of the former

just three are cited, as against twenty of the latter. After preliminary

remarks upon the sources of material and information, and the four

other groups of entomogenous plants, the author proceeds to a consid-

eration of the Entomophthoreae, of which three genera are found in this

country—Empusa, Massospora and Baskliobolus. Entomophthora and

Triplosporium are considered as sub-genera of Empusa. The morphology
and life history of Empusa are thoroughly treated; the various species

are described, and figured on exquisite lithograph plates. Twenty-six

species are recognized, of which the following sixteen are new : E. api-

culata, papillata, Caroliniana, lageniformis, Lan.pyridarum, geometralis,

occidentalis, dipterigena, virescens, Americana, montana, echinospora,

sepulchralis, variabilis, rhizospora and gracilis. Arthur's Entomophthora
Phytonomi (Bot. Gaz., xi, 14) is referred to Empusa sph crosperma, and

Bessey's Entorn. Calopteni {Am. Nat , xvii, 1280) to Empusa Grylli. The

monograph is excellently done, and is worthy of the dress and com-

pany in which it appears. Botanists can help Mr. Thaxter by sending

material to him at New Haven, Conn.

Contributions to American botany.2

Dr. Watson finds that our 33 North American species of Vesicaria

are entitled to generic rank, and so he cuts a Gonlian knot of difficulties

by separating them from the Old World forms under the generic name
l< rwrdla. In this way, Alyssum Lescurii of Grays Manual becomes
L< luerella Lescurii, which double honor is none too much for the vet-

eran Lesquereux to carry. Vesicaria Shortii of the Manual becomes L.

globosa. But most of our Lesquerellas are western and southwestern,
and the specific names under Vesicaria are, for the most part, transferred

to the new genus.

A revision of Draba is also given, showing 32 species, the only change

among the eastern forms being the reduction of D. arabisans to a variety

of D. incana.

In addition to these revisions, 27 species new to the United States

are described, among which is a new -en us of Composite (Eupatoriacea?)

f^mj^ida^nd^escribe^by Dr. Gray under the name Hnrtwnghiia

tonS<H™ ^rth^lnrted States. Memoir of?the Bos;

iisiH,dmS&ff9^gUS^ v
'
No - vi

' pp - 131~201
'
pL xiv"xxi '

4t0,
'

AcaZSpp*™* l^SSS^ST t0 A] rica» botany, XV. From the Proa A*
' FP# «*-Z87. [Issued May 29 1888.]
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Among other interesting new plants are an Ivesia and a Pyrus from the

Pacific coast, and a new Tillandsia from Florida.

The second section of the contribution contains descriptions of new
species of Mexican plants, chiefly of Pringle's collection in the mountains
of Chihuahua in 1887. There are 55 species described, and among them
a new genus of Umbelliferae, Prionosciadium, starts out with three species,

one of them being the Angelica Mexicana of Pringle's distribution.

The contribution closes with descriptions of efght new plants of

Guatemala, one of which is the type of a new genus of Acanthacese, L<m-
teridium by name.

jvotp:s and news.
Rev. Thomas Morong sailed for Buenos Ayres about the middle of

July.

Prof. Dudley, of Cornell University, returns from his year abroad
about the first of October.

been appointed one of Dr.Mr. J. N. Rose, of Wabash College, has
vasey's assistants at the Department of AerieDepartment of Agriculture.

A

Mb. F. V. Coville, of Cornell University, has been appointed one of
IJr. Vasey's assistants at the Department of Agriculture.

Dr. Doum-Ass H. CAMPBELL and Dr. Winthrop E. Stone return from
Germany in August with the honors of recent doctorates.

n /-
)R " W.' TREfEASE is spending two months or so at the laboratory of

t>r. Kocb, in Berlin, c irrying on special bacteriological studies.

Mr. EmviN F. Smith will continue his investigations of * peach
yellows" this summer in the orchards of Maryland anil Delaware.

Prof. Susan M. Hallowed, of Wellesley College, having com-
pleted her studies in foreign laboratories, returns to America shortly.

On account of the change to an earlier date for the meeting of the

• A. A. S. Prof. Arthur will not return from Europe in tune to attend,

out expects to be back by the first of September.

w u
HE SUMWKR school at Cambridge this year is largely attended.

Wittj such a lecturer as Dr. Goodale, and such apparatus as is tfl
i

Mifiaa

»t Harvard, all surrounded by the botanic garden, it is a wonder that tne

summer school is not overcrowded.
Rev. Dr. W. h. Dalliwokb has resigned the prineipilship of Wesley

^MJege, ;l t Sheffield, England, and will remove to London, where he in-

^nds to lit up a private laboratory and pursue his bacteriological and

woer studies free from interruption.

R
Av appreciative sketch (with portrait) of Dr. Asa Gray, j>yJ*ni

«

Br'tten, appears in the Journal of Botanu (June). The portrait does I,

*»»t Justice, and it is a fortunate thing that most foreign botanj^ado

3n!Q
have to de

I,end "Pon it for their knowledge of his personal appear

Although several of our botanists are in Europe this summer, there

ance.

we enough at home to make the Cleveland meeting a g reat success in

hl°
n

,

)

,

eetin- has been ^ed a week earlier, being August *£ fg™»ould all arrange to attend, as personal acquaintance with their fellows

18 of incalculable benefit.
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The election of Dr. Sidney H. Vines, F. R. S., Lecturer in Botany

at Cambridge, to succeed Prof. Balfour at (Oxford, give.> general satisfac-

tion in English botanical circles, and not only secures an important ac-

quisition to Oxford, but is a high compliment to Dr. Vines, who was

without a competitor for the position.

The origin of the tubercles on leguminous roots has given rise to

much discussion, the opinion varying between their being normal
structures or diseased structures. Dr. Farlow gives a short resume of the

subject in Garden and Forest (May 16), calling attention to the difficulty

of the subject, and also stating that it can be safely said that they are not

normal structures.

Ihe black spot, a disease of roses, is treated in the American blorm
for May 1 by W. S. Windle, a senior student of Purdue University. He
describes and illustrates the fungus, Actinonema R< e, which causes the

disease, and points out that the discoloration of the leaf is due to the

gradual filling up of the outer epidermal cells with a dark mass, deposited
:ts a result of the presence of the fungus.

The botanists will be well cared for at Cleveland. The Hollenden
will be the headquarters of the Botanical < Hub. Meetings will beheld
each morning at 9 o'clock. Excursions will be made Friday afternoon
and Saturday, and everything that President Day or Secretary Spalding
can secure for their pleasure and profit may be expected. There should

be a liberal response in attendance and notes.

Algje living upon animals as parasites is a curious subject lately in-

vestigated by Mme. A. Weber van Bosse. Several species are described
belonging to the genera Trichophilus and Cvanoderma, which infest the

hairs of sloths. The damp, shady, tropical forests which form the home
of these sluatgish animals seems to be sufficient explanation, as pointed
out by Dr. Farlow in Garden and Fared (April 25).

Mimicry among plants was recently discussed by Dr. J.T. Kothrock
before the Philadelphia Academy. He arranges mimicry under two
heads

: (1) that found between plants of distinct groups; (2) that found
between plants of the same family. In the former case the lower type

may be considered an anticipatory or prophetic type; in the latter it

seems to indicate a common descent within a recent period.

Prof. L. H. Bailey, Jr., will go abroad in August. He will visit the

ading experiment stations and horticultural establishments, and also

spend considerable time in studying the originals of cultivated p
f

?•

at the great herbaria of Kew and on the continent. The Carices will in-

cidentally come in for some share of attention, and much valuable infor-

mation is likely to be gathered for the better elucidation of our flora.

b»
PF

f

E™ER recommends' a modification of the soap-imbedding process

v\JJ y f f

devel°Pmental processes. A mixture of equal. i>art.<
j>

fllZ 7 Und W Per cent- alcoho1 i* saturated at 60°-70° C. with hnel)

alonhol ^
n
K
Par6

u
t .Shrine-soap. The plant parts taken from strong

cin1 1tni
r?g

,

h
K
m^ the mixtu™ before 5t ^ hy ***** Pa IfiL

ion Jl
l etratlduby allowing them to lie in a similar cold-saturated soli

veil. „S L Thl8
fl

imbedding "•« keePs witho»t change iV^m
rendP^ Si

eC
?
meS fluid at 40° C - Th« action of the alkali of the soap

renders the sections particularly clear.

1 Berichte d. deut. bot. Gesells. V. 1887., p. lxv .

le
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New mosses of North America. I

F. RENAULD AND J. CARDOT.

(WITH PLATES XII1-XX.)

Dicraiiella Fitzgeraldi.—Cespitose, yellowish or dirty green.

Stems 5-15 mm. long, simple or bipartite. Leaves crowded,
ubsecund, from a lanceolate base gradually narrowed into

a long subulate canaliculate point, denticulate at the apex
;

3-3i mm. long, £ mm. broad ; costa broad, i width of

leaf-base, occupying nearly all the point ; cells of the are-

olation rectangular or subrectangular, firm, more or less

elongated. Pericluetial leaves from a dilated sinuate-denticu-

late base abruptly subulate, denticulate at the apex. Pedicel

yellowish, 7-15 mm. long, twisted to the left, but rather to

the right above. Capsule erect, s mmetric, oblong, not con-

stricted under the orifice, very slightly plicate when dry.

brown or yellowish; length i*
1

,- mm., diameter \ mm.: lid

convex, obliquely long rostrate; teeth purple or orangt

colored, densely trabeculate, striolate lengthwise, faint!;

granulose, cleft to below the middle into two very long-

subulate legs, quite free or partly connected. Male flower

unknown

.

Fl (Fitzgerald)

I his species is readily distinguished from D. heteromaiM
by the symmetric erect capsule, and the teeth ot the per;

tome cleft to below the middle into two narrower and more

elongated legs. It is more closely allied to D.st >ocarf

Uesch., a -tropical species from Martinique and GuadaJoup

islands, from which it differs in its more acute leaves, a n-

ticulate at apex, the capsule not constricted under the ormce

and the peristome less papillose. . ...

Sterile specimens gathered in Louisiana by Mr. a. o.

anglois, which we had at first referred to D. heteromalla

Stems

may belong to D. Fitzgeraldi.

Campylopus Henrici Cespitose, yellowish green. ^'|
.

very short, without tomentum. Leaves slightly sec,n

knceolate-subulate and semitubulose from an oblong base
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the upper generally tipped with a short hyaline denticulate

and often broken point
; 3-4 mm. long, \ mm. broad ;

basilar

cells rectangular, 3-4 times longer than broad, those of the

angles sometimes rather soft and yellowish, but not forming

distinct auricles, the upper elongated, straight, linear ;
costa

broad, about £ the width of leaf-base, of 4-5 strata of cells,

2-3 inferior of small thick-walled cells, one median of large

thin-walled cells, and one superior of small thin-walled cells,

this often incomplete, and then occupying only the middle

of the costa. Male flowers small, gemmiform, placed near

the top of the stems ; bracts ovate, concave, rather suddenly

acuminate, thin-nerved : antheridia rather numerous, with

some paraphyses. Female flowers and capsule unknown.

Kansas: Saline County, on sandy ground, where it was

discovered by the late 'JoscpJi Henry.
Resembles a stunted form of C. brcvipiliis B. S., and has

also rather the appearance of C. brcvifolius Sch. Differs

from the first by the straight rectangular thin-walled cells ot

the areolation ; from the last by the nerve less broad, the

leaves often hyaline at the apex and the cells elongated:

and from both by the structure of the costa.

Rliacomitritmi Oregannui—Robust, in wide yellowish tufts.

Stems prostrate and a little naked below ;
branches erect,

4-5 cm. long, simple or dichotomous, and with very few

short branchlets. Leaves appressed when dry, erect-spread-

ing when moist, generally more or less homomallous at the

top of the branches, ovate, or broadlv ovate-lanceolate, acu-

minate, carinate, slightly plicate below, sometimes obtuse,

generally acute, muticous or with a short hyaline apiculus or

a more or less elongated, shortly decurrent, slightly serrulate

hair-point; borders revolute from the base to near the apex-

costa percurrent, prominent on the back ; cells thick-waUeo,

linear, very sinuous, the lower most elongated, the upper 2-+

times longer than broad, slightly papillose. External per

chaetial leaves shortly piliferous, the inner muticous. 01

more delicate texture of thin-walled and scarcely smuou-

cells. Pedicel reddish, paler above, twisted to the tett, 1

18 mm. long. Capsule oblong-cylindrical, brownish, 3~£
mm long, 1 mm . broad : lid long-beaked ;

annulus /ar
'

teeth purple, very long, cleft to the base into two fil***
often unequal, nodulose and faintly papillose legs ;

cal}P

conical, long-acuminate, brownish at apex, laciniate-lobuU
at base. v

Oregon
: on rocky hill-sides. ( 77/. HozucIL)
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A remarkable species, intermediate between R. canescens
and R. heterostichum, but more closely allied to the last, from
which it differs by the aspect, the yellowish color, the robust-

ness and thickness of the stems, the pedicel twice longer and
the teeth much more elongated. It is at first sight distin-

guished from all the forms of R. canescens by the percurrent

costa, the hair not papillose, and the capsule cylindrical, noi

inflated below. Its simple or scarcely ramulose branches

give to this species rather the facies of a Dryptodon.

Webera cainptotracliela.—Stems erect, slender, simple or

with few branches, 5-10 mm. long. Leaves little crowded,
erect, narrowly oblong-lanceolate, acuminate, acute, ii-ii
mm. long, £ mm. broad; borders plane or slightly revolute

below, distantly denticulate in the upper part ; costa strong,

percurrent ; cells of the areolation elongated, subhexagonal
or rhomboidal, 6-10 times longer than broad. External per-

ichajtial leaves more elongated, long narrowed-acuminate,

more or less revolute on the borders, serrulate, with the costa

generally excurrent ; 2 or 3 inner bracts, smaller and shorter.

Pedicel reddish, flexuous, often geniculate at base, 20-25 mm.
long. Capsule small, sub-horizontal or cernuous, oblong-

subpyriform, tawny-brown, with a long attenuated curved

collum
; lid convex, apiculate ; annulus formed of two rows

of cells ; teeth yellowish, densely trabeculate ;
segments of

the inner peristome generally imperfect; cilia variable in

length. Male plant distinct.

California. .

Very closely allied to W. annotina (of which it may be

only a sub-species), but differing in its curved collum and

the imperfection of the inner peristome, which is often le-

duced to a single membrane irregularly laciniate.

Polytrichum Ohioense Ren. & Card. Revue Biyologiqu .

1885, P- 1 1 —Stem erect, simple or bipartite, 3-6 cm long, a

"ttle tomentose below. Leaves spreading when moist, ereci-

flexuous when dry, from a sheathing base, linear-acuminate,

cuspidate, serrate ; lamelhe about 50, each in section oiarm

<£ 5-7 cells, the marginal one much larger, transversei>

djlated, about twice broader than high, very slight} convex

Jften almost plane. Perichtetial leaves longer, with a longer

^aline base Pedicel 4-8 cm. long, reddish bdjijpjjc

f
b°ve. Capsule erect, finally horizontal tetragonal or pen

Agonal, rarely hexagonal, acute-angled, rather narrowed
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toward the base, with a very small or indistinct hypophysis:
length 5-7 mm., diam. 2-2 .V mm. ; lid conic-acuminate, red

at margin.
We originally described this very good species in 1885,

in the Revue Bryologiquc, upon specimens gathered in Ohio
by Mr. Provost. Since then, Mr. H . A
to us this moss as P. formosum from
Mount, and Mr. Ch. R. Barnes from s.
Hampshire {Bailey) and Wisconsin {Lafham). We have
also recognized it in a specimen issued as P. formosum in

Sulliy. et Lesq. Musci Bor. Americani no. 323, without
locality. Besides, Mr. Barnes wrote us lately : "I have had
all our Polytrichums carefully studied. We found your P.

Ohioense far commoner than P". formosum ; indeed, we have no

specimen of P. formosum in our collections from N. America.

N

We fMt.
Mansfield, Vermont ; Dells of the Wisconsin, Milwaukee and
Manitowoc, Wisconsin." Therefore, it is probable that our

species is broadly scattered in the United States, where
hitherto it has been confounded with P. formosum, from
which it is readily distinguished by the form of the capsule,
more or less narrowed toward the base, and with an indis-

tinct hypophysis, and chiefly by the form of the marginal
ceils of the lamella, a character which separates it from all

the other species of Polytrichum. The true P. formosum
seems to be very rare in North America. We have it only
irom Miquelon Island, near Newfoundland, where it was
gathered by Dr. Delamare. In this species, as in P. gracile,

™/a P 1S
.
rounded at base, with a distinct hypophysis,

and the marginal cells of the lamelLx are in section ovate.
nigher than broad and of same size as the others or only a

ttle larger. The P. commune is still more different by its

very distinct annular hvpophysis and the marginal cells of
the lamella hollowed and semilunar in section.

Fontinalis tfowellil^Rigid, yellowish green. Stem 10-1$

mr'tK f'
Subllgne°us, flexuous, naked below, pinnate and

arrhL
b
j
p,imate

- Branches spreading, for the most part

comint
d°TV

;;

rd
'
°f a Phimose aspect. Stem-leaves be-

coming gradually larger toward the top of the innovations,

subrnHn
Pr

SSed
'
broadl

3
r ovate > shortly acuminate, concave.

UDn/r U
°r °nl>' Plicate ' cucullate or lacerate at the apex,

sE' eaV
R S

~
7
l

mm
' long< 2-3 mm. broad ; the lower much

waller. Branch-leaves very different, narrowly lanceolate.
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concave, not carinate, long acuminate-tubulose, rigid, erect-
spreading, 3-4 mm. long, r-i| mm. broad, in three very dis-
tinct ranks. Cells of the areolation long linear, rather firm,
those of the angles more or less enlarged and generally
brownish or ferruginous. Perichastial leaves rounded- obtuse
and lacerate at the apex. Capsule entirely concealed in the
penchaetium, 2 mm. long, f-f mm. broad; lid unknown;
teeth about 1 mm. long, narrow, linear-acuminate, slightly
papillose, often connected in pairs at the apex, with 20-25
lamellae on the inside, not perforated on the dorsal line ; lat-
tice-cone of the inner peristome strongly papillose, the lower
transverse bars appendiculate.

Oregon: on old logs in swamps (Tk. Howell).
Already in 1881 Mr. Lesquereux communicated to us

this plant
; but the specimen was poor and sterile. Recently

we have received from Mr. Th. Howell good fertile speci-
mens of this very fine moss, which is at first sight distin-

guished from all congeners by its strikingly rigid aspect,
the arcuate branches and the dimorphous leaves, the branch-
leaves being narrow and tubulose in the upper part.

Fontinaiis flaccida—Plant very soft, yellowish. Stems slen-
der, naked below, 25-35 cm. long; branches subpinnately
ramulose; branchlets spreading, slender, distant. Leaves

!?_' distant, open, but convolute-imbricate at the top of the

anceolate, plane or nearly so,ramuli, elongated, narrowly la
obtuse or truncate, and slightly., htly denticulate at the apex; 5-7
mm. long, i-u mm. broad. 'Cells thin-walled, the median
very long, r0-20 t imes longer than broad, the upper much
snorter

; those of the angles large, lax, subrectangular or

subhexagonal, hyaline or brownish, forming very distinct

auncles. Flowers and capsule unknown.
Last Louisiana : in the branches and roots overflowed in

B
A remarkable species, ' readily distinguished, although

Sull
F. bifc

.
v-» which resembles it bv the structure of the leaves, is

2.

uite ^stinct bv its rather rigid fades and its leaves shorter.

?ore crowded, less distinctly auricled, erect and convolute-

^bncate throughout the length of the branchlets The /

.

fformis Sull. % Lesq. and F. disticha Hook., which have

th!°
S

?
me affinities with our species, differ much troni 1

by
the»- fades and their leaves concave, canaliculate or tubulose

the upper part.
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Camptothecinm Amesiae.—Widely cespitose, bright yellow-

ish-green. Stems prostrate, creeping, radiculose, pinnately

ramulose, 8-12 cm. long: branchlets crowded, short, equal,

erect, a little curved, 5-10 mm. long. Stem-leaves broadly

triangular, narrowly long-acuminate. Branch-leaves ovate-

lanceolate, shortly acuminate, carinate, plicate, generally

plane on one side and revolute on the other, slightly serru-

late at the apex, i| mm. long, £ mm. broad ; costa vanishing

in the acumen ; cells of the areolation linear, attenuated,

10-15 times longer than broad, the upper shorter, the alar

numerous, quadrate or subrectangular. Inner perichaetial

leaves ecostate, narrowly lanceolate and long-acuminate,

entire. Pedicel short, 8-12 mm. long, purple, rough, a little

left. Capsule narrow, long-cylindrical, sub-

-rizontal and slightly arcuate; lid unknown:
teeth orange, long acuminate-subulate, strong, densely tra-

beculate
; segments split their whole length ; cilia long.

California : Auburn, mixed with Hyfnum finnatifidum
Sull. & Lesq. (Mrs. Mary E. Pulsifer Ames).

This species is intermediate between Hyfnum Nuitalhi

Wils. and H. finnatifidum Sull. & Lesq., differing from the

first by its branch-leaves not dentate at tire base, the teeth of

the peristome narrower and more narrowly acuminate-

subulate and the cilia longer ; from the last by its narrow,

long-cylindrical capsule ; and from both by its branch-leaves
broader and shortly acuminate. By this last character it is

related to H. Nevadcnse Lesq., but this species is distin-

guished by the facies, the mode of growth, the erect sym-

metric capsule, the inner perichcetial leaves coarsely sinuate-

dentate in the upper part and abruptly narrowed into a very

twisted to the

erect or subho

long filiform point, and, finally, bv the less perfect peristome,

characters which compel us to separate this plant from the

gf™s Camptothecium and to place it in Homalothecium
{H. Nevadense Ren. & Card.).

Slcnay, France.

tPr«
Explanation op Plates xiii-xx.-AU figures enlarged 80 dianie-

£^re are C0Pied hy means of Nachet's camera lucida

:

.

c c notn\ nf
XIn

-
B^rane^ FUzgeraldi.-a, entire plant; b Mtem ea«»>

5?Ei 8T ; f areolation of the base of same; e, perichaetial leat,

TPKl 2' ?!
~dme

'
h

> P°rtion of the Peristome. . m .
.
,

ireoktinn nVn SamV!,liyPm HenricL-a a, "leaves ; b, point of sam*

,

areolatmn of the base ; d d, transverse section ; e, male flowers ; /,
bract

ccc
P
™1n?,?-

Rhac
?
mitrium Oreganum.-a, entire plant; bb fctagjj

and\£L£ :f
me

>
d

' areoIation of the upper part; e, capsule, £&<*
ana penchsetium

; /, capsule with the lid
;
^portion of the peristome.
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Plate xvi. Webera camptotrachela.—a, entire plant; b 6, leaves; c

areolation of the middle; d d, external perichaetial leaves; e, inner peri-

chsetial leaf; /, capsule with the lid
; g g, capsule deoperculate ; h portion

of the external peristome ; i, portion of the inner peristome.
Plate xvii. PJytrichum Ohioe -e, compared with P. formosum, P.

gracile and P. commune.—a, transverse section of the lamellae of the leaves

of P. Ohioense
; b, ditto of P. formosum ; c, ditto of P. gracile ; (/, ditto of

P. commune; e e, capsule of P. Ohioense; /, capsule of P. formosum.
Plate xviii. Fontinalis Hoivellii.—a, entire plant ; 6 6, upper stem-

leaves; c c, branch-leaves; d, perichsetial leaf; e, capsule ; /, portion of the

external peristome
; g, portion of the lattice cone.

Plate xix. Fontinalis flaccida.—a a, leaves; b b, point of same; c,

areolation of an auricle ; d, areolation of the middle.
Plate xx. Camptothecium Amesix.—a, entire plant; b, branch-leaf

;

o
9 areolation of the base of same; d, perichsetial leaves; e e, capsule with
pedicel

; / portion of the outer and inner peristome.
*

Zygomorpliy and its causes. II.

CHARLES ROBERTSON.

As soon as a shallow flower becomes horizontal the in-

sect relations change, and certain modifications which would

be corrected in vertical flowers become advantageous. Whil*

the flower is erect, the horizontal petals form a conconvenient

landing. Wh
come vertical, and the stamens and styles, which become

horizontal, form the landing. The flower immediately be-

comes sternotribe, and this shows how an apparently trivial

variation may be of great functional importance. The pollen

instead of being scattered indefinitely on all sides of the in-

sect, is now limited to the under side. It will be advantage-

ous for the stamens and styles to bend so as to strike tlie

ventral surface of the bee with more precision.
_

The upper nectary, being in front of the landing, is most

convenient, and is first to be sucked. To suck the lower

nectaries, the bee must turn and hang under the stamens, a

yery inconvenient operation which causes delay. 1 nis view

and, in fact, the whole theory stated in this paper was su -

gested by the action of a bee, Synhalonia sfcaosa Uress.,

°n the flowers of Geranium maculatum. ,

. The flowers are Terminal and vertical or nearly so ana

jnsects light upon the petals. Humble-bees, which eem

best adatff^ £ c~*\\JL *u» flmver. null it down by Hen
-~-wo ngin upon tne peiais. uihu^-. l„ t K P j r

best adapted to fertilize the flower, pull it down ^ he

n

weight so as to invert it, as observed -b^rof^huJo^Me^

2lhe ^es mentioned in this paper were named by Mr. B. T. Ctmeto.

Bot. Gaz. IX, 157.
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Smaller visitors do not bend the peduncles. The Synhalonia
bent them so that the stamens and styles turned to an hori-
zontal position. To keep her body upright, the bee took a

position on the upper side of these, and sucked only the
upper nectary. When she visited a few flowers which were
bent to one side, she lighted on the stamens and sucked the
upper nectary. Only once did she insert her proboscis into
all of the nectaries, and then with difficulty, since she had to

turn upside down and hang to the stamens.
The very fact that a bee lighting on the stamens sucks

the upper nectary first must have a serious influence on the
lower ones. Since bees are often disturbed before thev have
emptied all of the nectaries, the one which is most conven-
ient is most likely to be sucked. Darwin has observed 14 that
when flowers having more than a single nectary are visited

by many bees, so that the nectar is exhausted in most of them,
the bees which afterward visit such flowers insert their pro-
boscides only into one of the nectaries, and if thev find this

exhausted they instantly pass to another flower/' Now.
suppose a bee neglects the lower nectari from being dis-
mi Dec, or, like the Synhalonia, because it objects to revers-

f !\ -n
eXt bee tr

-
vin& the upper nectary and finding it

empty will come to the erroneous conclusion that the lower
ctisoaie empty, and may neglect them on that account.

nn/cfi
nge toward zvgomorphv is for the stamens

tc., IS 5
t0 turn dovvn at the bases an<* up at the tJPs

'
so a

!

t if «\ a r
e

-

ntraI Surface of the bee more effectually, and

teriJ. I
addl

J
tl0

P
al cause of the abortion of the lower nec-

tanes by rendering them less accessible.

licrht n
g
* °V

rregl
^
arity- When the flower is open, insects

the hhrn. ,

aSe
°S

the staminal column. The free ends ot

of the rnl?
^ dlreCted from the upper and lateral portions

which liahT'
S° ? to dust the ventral surface of the bee

methe fiv?
UP°n them

-
The st)'les are bent uPward '

h°Id "

strike them h^
Pltat

u
Sti^mas in such a Position

that ***?

ou over the fii

e they lantL After sucki*g' the bees crawl

flower witho^i
'* and UP0n the lower P^tals '

IeaviDg '

\ r
* lthout again touching th* c+^^ooMos 7H ;

l

|
ai" t0Uching the stigmas.

i, one nectary (3)
]

14 Orchids, 42.

BmU «P«I Cre

a

ss^n
d
n

larger bees
' APld». of which 1 have found the following:

toltoodetbimacutaa'itvJ' ' ******* De Geer. (n), Apathvs clam Fftbr. «
•* **rg- (m), Emphor bombiformis Cress, (ml). Meaachile brcvls Say (n



i888.] BOTANICAL GAZETTE. 20
5

uppermost, and the column is bent down, so as to come be-
tween i and 5.

I'i^. 1

kmphor bombiformis is bv far the most abundant visitor.
Indeed, in two
ha

seasons' collecting of insects on flowers, I

aye failed to find this bee except on this plant. The female
visits the flower for honev and pollen, her loose scopa being
well adapted to hold the large grains. The male comes for
honey and in search of the female. In sucking, this bee
generally begins with 4 and turns to the left, often missing 5,
out sometimes reversing, so as to empty all. Of 27 individ-
uals, only 10 sucked 5 nectaries, 17 missing one or more.
Ahe 27 sucked 113 out of a possible 135 and missed 22.

Bombus Pennsylvanicus, which is next in abundance to the
^niphor, generally begins with 2 and sucks to the right,
rarely reversing, so that it usually misses 1. It often misses

5> also, especially when this nectary is under the column, as
ln

.

ng. 2. Of 56 individuals, only six sucked 5 nectaries. 50
missing one or more. The 56 sucked 195 out of a possible
2«Oand missed 85.

Compared with Emphor bombiformis, Bombus Pennsyl-

vania.^ misses the lesser nectaries more frequently. The
Emphor, therefore, has more influence in preserving the reg-
ularity of the flower. Now, if this bee becomes less frequent
0n account of competition with the more diligent humble-bee,
°r trom any other cause, the irregularity of the Hibiscus will

be hastened.
The lower nectaries, being commonly neglected, are

roost likely to contain nectar; vet, if a bee finds no nectar in

«e firstor second of the upper' ones, it leaves the flower as

roferring that the lower are empty,

hn C*i?
tated above, Bombus Pennsylvanicus does not tuin

"ack, but sometimes sucks the fifth "nectary (no. 1 mfig.-i)

y squeezing under the column. This causes considerable
aeKv, which is a disadvantage both to bee and flower. W
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can see, therefore, how an abortion of the lower nectaries

would be advantageous.
In the insect relations of this flower we find the conditions

which have given rise to more complicated forms, and which

may still further modify the Hibiscus.
When a flower with a sin^le^central nectary becomes hor-

lzontal, its new position makes accos to the nectary useless,

except on the upper side, and this makes possible different

modifications of the lower parts, which make the nectar in-
1 '

accessible except above. In many Papilionaceae, for exam-
ple, nine lower stamens are united, leaving a way to the

nectar only on the upper side.

When the flower turns to an horizontal position, the effect

on the petals is to deprive them of their function as a landing,

and this makes possible many specializations for other pur-

poses.

The upper petals remain expanded, so as not to come in

the way of an insect lighting on the stamens and styles.

Since an insect about to alight approaches the flower from

above and in front, the upper petals are more conspicuous
than the lower, which are hidden by the reproductive or-

gans. The upper petals, therefore, retain their attractive

function, while the lower lose this office, also, as well as that

ot a landing, so that the advertisement is retained on the

upper side of the flower. In Papilionaceae the upper petal is

much enlarged, forming the vexillum. Irregular flowers ot

shallow origin, in general, have the upper petals larger and

brighter colored.
Since the lower petals are deprived of their function both

as organs of attraction and as a place of landing, and since

access to the nectaries is no longer important on the lower
side, these petals are free to assume any position and undergo
any amount of modification which will fit them for a new
lunction In Gaurais they have turned so as to help the up-

per petals in attracting visitors. Often they become less

expanded aiding the stamens and styles as part of the land-
ing. In Papilionaceae two lower petals are united, forming
a lighting-place for insects, increasing the attractiveness ot

the flower, protecting the stamens from rain and from pollen-

eating intruders, and enabling them to strike the visitor with

more precision! 7
.

h

1: WhHoS" °.
f

,

°aUS Li ndheimeri. «* Wild Flowers of Am., pi. **?•
in

Phnsoolus the«&"? are s'emotribe, and all were no doubt °«S'" tt

e
%ieuro-

tribe--]
a Apios tL|£ of thf?

m
?

!1
-

S ^aillst tne insect'^ side
"
m*l™g l

r%n<Twhen&
lodged must strike the^JJ?6^1 18 fixed to the summit of the banner, ana.

"">.e me insect's back, mnkino- the a^,™- ™ f^trihP
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If the above observations indicate the conditions which
have given rise to sternotribe flowers, irregular polvpetalou.-
flowers would be expected to be sternotribe, and this is the
rule with them, as far as I know. Examples are : Delphin-
ium, Aconitum (Ranunculaceae), Hibiscus lasiocarpus"( Mal-
vaceae), Pelargonium ftreraniacese),"^Esculus (Sapindaceae),
Polynia (PolvgaTaceae), PapTTionaceae, Gaura (Onagraceae),
Rhexia (Melastomaceae), CupheaTiscosissima (Lythraceae).
Also

, Hemerocallis, Pontederra, etc., among Moffocotvle-
dons. - *»

oomeof these flowers show no indications of the condi-
tions which are supposed to have produced them. Thus,
Trifolium pratense is no longer shallow, but is deep and tubu-
lar, TTTe insect no longer lighting on the flower, but on the
head, and the pollen is dusted on the under side of the bee's
head or proboscis. My theory onlv requires what would be
supposed from its affinities, viz., that the flowers were orig-
inally polypetalous and have become smaller and crowded.
|t not only follows from my theory that these flowers must
have been visited separately bv bees lighting on the stamens,
out, as already observed, there are reasons for claiming that
originally small, regular lateral flowers in close clusters

would not be rendered irregular by insects. Moreover, the
etfect of insects visiting such flowers is so far from tending to

make them irregular that it tends rather to turn such irregu-
lar flowers back to a more regular form ; for, unless the or-

gans are protected by a rigid galea or keel, the flowers will

be fertilized by insects brushing over them, instead of apply-
ing pollen to the upper or under side of the insects. The
nowers of Trifolium are protected, but Amorpha seems to

hav

lost
fnis wav. It has

wings and keel, only retaining the vexillum, which
makes the spikes more conspicuous, and its insect relations

ai'e much the same as in the apetalous Salix.
£ut there are some flowers of polvpetalous origin which

f
e nototribe, such as most orchids."' Impatiens and V ipla

(sometimes).

The orchids must have been developed as sternotribe, and

become nototribe by the twist in the ovary, which inverts the

ttower. The labellum must have been developed as an or-

pn of attraction, like the vexillum of Papilionacea; and tn<

uPPer colored sepals of Pontederia, and has become a land-

ing on account of the flower turning upside down. It is

remarkable that these flowers, whose structure required
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them to become sternotribe, should finally become the high-

est specialized of nototribe flowers, far outstripping those

which became nototribe more readily, and assuming adapta-
tions which aim at all parts of the" upper sides of insects.

Thus, Orchis pyramidalis 18 fastens its pollinia on the upper
side of the proboscides of Lepidoptera ; O. spectabilis fast-

ens them on the smooth part of the face of female humble-
bees

; Habenaria orbiculata, on the eyes of Sphingidaj
;

19

Calopogon parviflorus, on the first segment of the abdomen
of small bees

;

20 the Calopogon seems to have gone through
ome remarkable changes. From being regular and dusting
pollen indefinitely on the visitor, it first changed so as to dust
the ventral surface. Then, inverting, it fastened the pollen

on the upper side of the bee. Then it turned right side up
again; but it has not, however, become again sternotribe.
but remains the most remarkable of nototribe flowers. It

has quit turning upside down to strike the insect's back. It

turns the insect «upside down to strike its stigma. As far as

I know, Calopogon is the only nototribe flower of shallow
origin which is not inverted.

Another nototribe flower, which is polypetalous , is Impa-
tiens—

-
at least, some of the species. They must have become

sternotribe and then become inverted by becoming pendu-
lous.'2 ! J °

Carlinvillc, III.

Some notes on Western Umbellifer*. III.

JOHN M. COULTER AND J. N. ROSE.

R
often

\

R. M. Austin, Jul

ibuted as P. Haiti

11 um apparet Beuth. & Hook. Gen. I'hintarum, I, 277, I»P*W
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-P. millefolium

Pencedannm Gnji=P. millefolium Watson,
129 a mime which must give way to the older
ot bonder, from South Africa.

' Peucedanum Parishii, n . sp. Caulescent, from a few inches
to a toot high, glaucous, closely pubescent, from a thicl
elongated root: leaves pinnate, with pinnatifid to entin
leaflets, the ultimate oblong-linear segments cuspidate, some-
what toothed or entire

; root-leaves sometimes nearly entin
or lew-cleft: umbel 3 to 8-rayed, with no involucre, and in-
voiucels of small linear-lanceolate scarious-margined bract-
lets

;
rays an inch or more long

;
pedicels 2 to 4 lines Ion: ;

flowers white
: fruit somewhat obovate, glabrous, 3I to 5 lines

°n£' 2tJ3 lines broad, with narrow wings, and filiform or
obsolete dorsal and intermediate ribs : oil-tubes exceedingly
small, often obscure, 6 to 8 in the intervals. 8 to ro on the
commissural side : seed-face concave.—California, Bear Val-

«flM tj
'5b° ft

' ip*r*sh 1828); high ridges, north side of
Uld L»aldy " Mountain, San Bernardino county (Parish
942).

J
J

Peucedanum Pringlei, n . sp. Very short caulescent or acau-
escent, with several stout peduncles. 6 to 12 inches higl
rom a common root, tomentose-pubescent : leaves rather
raall, pinnately decompound, with numerous short lin ir

segments: umbel somewhat equally 6 to 12-raved, with no
involucre, and involucels of linear-lanceolate more or It

jomentose bnictlets ; rays 1 to 3 inches long ;
pedicels 3 to 5

ln

h
e

.

s lonS ; flowers white : calyx-teeth obsolete : fruit nearly
1 bicular, becoming glabrous "at maturity, 4 to 6 lines long,

rh u
4 hnes broa <1 - with thin membranous wings broader

nan the body-, and filiform dorsal and intermediate ribs :
oil-

noes large and solitary in the intervals (an occa: mal
econdary one in the lateral intervals), 4 on the commissural

.
Qe: seed deeply sulcate beneath the « I-tubes, with pla e

<fe.-^California, San Diego county (Prtngle, Parry, Van

£w j
Xico

> Upper Gila {Greene). Flower in April. Dw-

fce
'

}

Variouslv as p - dasycarpum, P. caruifolium and 1 .

iceum.

• ,
eucedan»m Watsoni, n. sp. Apparently acaulescent. but

or If
short subterranean stem from a deep-seated globose

*h°\ g tuber with clusters of rootlets over its surface, and
1Ul or without a thick elongated root below, 2 or 3 inches



2IO BOTANICAL GAZETTE. [ August,

high, glabrous or puberulent : leaves bipinnate, the ultimate

segments short and linear-oblong : umbel unequally i to

5-rayed, with no involucre, and involucels of more or less

united often toothed bractlets ; rays from almost wanting to

an inch long : flowers white : fruit sessile or nearly so, ovate,

rough-puberulent, 3 lines long, i| lines broad, with very

narrow wings, and filiform or almost obsolete dorsal and inter-

mediate ribs : oil-tubes (sometimes wanting) very obscure, 3

to 6 in the intervals, 1 in each rib, and 6 on the commissural
side : seed-face plane.—Washington Territory, Cimcoe Mts.

{Howell, in 1881), Cascade .Mts. (Brandegee , in 1882, no.

320 of Canby's N. Transcontinental Survey), mountain sum-

mits near Columbus {Suksdorf), summit of high hills, Klickitat

Co. {Howell ^1 1, 412, 413) ; Oregon, high hills near the Dalles

{Howell C., in 1882;, also Alkali (Howell 830, in 1882).

Flowers May, June.
With pleasure we dedicate this mountain Peucedanum to

one who has so long been a student of this perplexing genus.

Peucedanum Brandegei, n. sp. Short caulescent, glabrous.

6 inches to a foot high, from a thick elongated root: leaves

ternately decompound, the ultimate segments lanceolate (6 to

12 lines long, \\ to 3 lines wide), cuspidate pointed: umbel

6 to 12-rayed, with no involucre and involucels of few linear

or setaceous bractlets ; rays 3 to 6 lines long, pedicels not

more than a line, both reflexed at maturity : flowers yellow:

calyx-teeth evident: fruit (immature) oblong, glabrous,

about 4 lines long and 2 lines broad (undoubtedly becoming
larger), with wings about half as broad as body, and promi-

nent or even slightly winged dorsal and intermediate ribs:

oil-tubes 2 to 4 in the intervals, 4 to 6 on the commissural
s

,

lde,~Col]ected in Canby's N. Transcontinental Survey, in

the Walla Walla region, Washington Territorv, May, i»»3

{hrandegee^
99 , Tweedy 856).

Peucedanum Hendersonii, n . sp. Acaulescent, from a shal-

low nearly globose constricted tuber U to 1 inch in diameter]

.

.glabrous
: leaves ternate then bipinnate, ultimate segments

short and obtuse : umbel equally 2 to = -rayed, with no involu-

cre, and involucels of linear acuminate scarious bractlets

;

rays about half-inch long; pedicels ih- to 2 lines long; fl?«:

ers white (Orogenia-like)
: fruit ovate, glabrous, 2* ' n >

long 2 lines broad, with thickish narrow wings (not halt a>-

broad as body) more or less involute, filiform or nearly obso-

lete dorsal and intermediate ribs, and a rather prominent rtfge
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on the commissural face : oil-tubes solitary in the intervals
2 on the commissural side : seed-face plane.—Oregon, JohnDay V alley, on high hill-tops, May, 1882 {Howell B in part),
Lost Valley, June, 1882 (Howell ^6). The fruit of this spe-
cies, in its thickish involute wings and rather prominent com-
missural ridge, very nearly approaches that of Orogenta fu-
sifonms Watson. Dedicated to L. F. Henderson, one of our
best Oregon collectors.

Crazvfordsville, Ind.

BRIEFER ARTICLES.

A date palm fungus (Graphiola Phoenicia Poit).—In the early part of
1887 this fungus was abundant on the fronds of the date palm in one of
the conservatories of the United States Department of Agriculture, Wash-
ington, D. C. As it appeared again this spring with greater severity, and
nas been reported from other parts of the United States, it may be of in-
vest to state briefly what is known concerning it, more particularly be-
cause its anomalous structure renders it a very interesting parasite.

This fungus appears indifferently on either side of the frond or axis
jn the form of small, roundish, sub-epidermal swellings, scattered or con-

hfr°
US

'
which nnaHy rupture the epidermis and protrude as black spore-

odies. These are rarely more than 1 to 1.5 mm. in diameter by 0.5 mm.
»gh, the base being somewhat broader than the apex. As these bodies

mature they become crateriform and from their center projects a curious

th

Ull

K
le °f bHght yellow filaments, several millimeters in length. Filling

he bottom of this cavity and suspended between the filaments at this

stage of growth are innumerable sulphur yellow spores which, when the

jonds are shaken, fly fl in a manner quite suggestive of diminutive
showers of Pine pollen. Most of these spore-bodies were very superficial,

e*ng confined exclusively to the epidermis, the deeper tissues of the

rond being green quite up to the borders of the fungus and beneath it.

:
n SOme instances, however, the deeper tissues also suffered, and in a very
ew they had become yellow for a distance of several millimeters, espe-

Cla% in the direction of the longer axis of the pinn®, and particularly

*nen the fruit bodies were clustered. On some fronds there were hun-
feds of these bodies, so that they had a fly-specked appearance. Other

.

ronds uPon the same plant appeared to be less affected, and some ad-

Jacent Plants were entirely exempt.
According to Fischer, the black rim of the crater, the peridium,

Srows out of a hyphas-complex, or pseudo-parenchymatous substratum,

,

C0Qsists of parallel hypha? arranged nearly at right angles to the

P ane of the frond. These hypha? are more or less branched, and are
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united by a black exudate, soluble in various reagents. There is also a

delicate inner peridium, quite apparent in some species of Graphiola,

but not easily demonstrated in this one. The long yellow filaments are

composed of parallel mycelial threads, each strand or filament containing

fifty or more united into one body. From the pseudo-parenchymatous

floor of the crater, between the bases of the yellow filaments, arise many

elongated, unbranched or basally branched, colorless hyphae, which con-

strict into nearly isodiametric cells. On the side wall of these cells the

nascent spores appear in the form of bud*, which enlarge, become sepa-

rated from the mother cell, grow and subdivide after separation, to become

finally the round or ellipsoidal, smooth-walled, one-celled or two-celled,

mature spore. The nascent spores develop on the hyphae basipetally.

There are usually from three to six on each mother cell, and all of these

mature at the same time. The mother cell often separates from the

hyphae along with the nascent spores, to which it remains attached for

some time. The ripe spores are three to six millimeters in diameter

with a somewhat thick episporium, :ind a contents showing refractive

particles. They germinate in water by the formation of a promyceliuai

and sporidia or by the direct production of a germ -tube.

This fungus was first described by Fries, in 1828, as Phacidium.

Many have since written upon it, but its structure, and probable affinity,

were first clearly pointed out by Ed. Fischer in 18 5. Its classification

has been a mooted question, if, indeed, it be yet definitely sett! I. Fries,

Kunze, Duby and Montagne placed it under Ascomycetes ;
Chevallier,

Corda and Bonorden thought it belonged to Uredinese; while Poiteau

and Levill6 looked upon it as one of the Myxomycetes. Fischer places

it with the Ustilagineae, or more strictly in a closely allied group under

the name Graphiolacese. In general appearance, it must be confessed, it

is not at all like the smuts, but it do i not seem to be dimorphous, and it

agrees pretty well with some of the smuts in the manner of spore-forma-

tion and mode of germination. In having a persistent mycelium in the

form of a peridium it recalls Dossansia, Sphacelotheca, and imilar aber-

rant forms of the Ustilagineae, which, though perplexing to the system*

tist, are very interesting to the student of evolution.
After many failures Fischer succeeded in growing the fungus. The

spores were sown in December on the immature fronds of a young pjto

and the characteristic fungus spots first appeared in the following Octo-

ber.

Graphiola Phoenicis is very widely distributed. It occurs in India.

Algiers, Egypt ( ? ), Italy, Austria, Germany, Holland, Belgium, England,

Scandinavia, French Guiana, and the United States. .

It would be interesting to know to what extent this fungus occurs i

the palm houses of this country. Dr. Farlow informs me that he has re

ceived it from several localities. The specimens collected by Ravenel m

8. G, on Chamaerops, and published in Fungi Caroliniana, Fasc. 4., »o. *
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asG. Phoenicia, either do not belong to this genus or are a distinct species,
named provisionally (?.(?) compressa Fisch.

The most important paper is Beitrag zur Kentniss der Gattung Graph-
tola. Ed. Fischer, Bot. Zeit. 1883, Nos. 45, 46, 47 and 48.

Bat. Lab., Univ. of Michigan. Erwin F. Smith.

Parasitic fungi of Missouri—During the past five or six years the
writer has devoted considerable attention to the fungi of Missouri, and
during that time, with the assistance of Prof. S. M. Tracy and Rev. C. H.
Demetrio, about 400 strictly parasitic species have been taken. Most of
the species were taken in the central and southeastern parts of the state
and, while no collections of importance were made in the western coun-
ties, late observations in these parts have convinced me that here the
flora, so far as relates to fungi, is practically the same as that of the more
carefully explored region. With very few exceptions, all of the species
taken have been preserved either in my own herbarium or that of Mr.
Demetrio.

Quite a number of the species have been distributed in Ellis' North
American Fungi and Winter's Fungi Europaei et Extra Europaei. A care-
ul list of all the species, together with their hosts, has lately been pre-
pared, and as it now stands this list includes the following

:

Uredinex, 105 species, divided among the following genera : iEcid-

i .l) ,

ted f°rms,41
; Caioma,2; Coleosporium, 2; Gymnosporangium,

*< Melampsora, 4; Peridermium, 1; Phragmidium, 3; Puccinia, 33;
Stella 2 ; Uredo, 2 ; Uromvces, 14.

. rr.frW171™-' 16 species, divided as follows: Doassansia, 1 ; Entyloma,
> -iilletia, 2; Urocystis, 1 ; Ustilago, 9.

I have several times collected a curious Ustilago upon Polygonum
-tfydropiper. The fungus attacks the flowers and greatly distorts them,
producing in many cases large black globular swellings. This is proba-
cy the same form mentioned by Dr. Farlow (Bot. Gazette, viii, 277) as

resembling U. Bistortarum (DC). What appears to be the same thing
as lately been issued in Dr. Winter's Ezsiccatze under the name U. Aus-

ro-Americana Spez., from South America.

nar,/
ero
??sPorea} > 17 species, distributed as follows :

Cystopus, 5; Peron-
°8pora, U

; Phytopthora, 1.

cma„u
ystpheie

> 24 species, upon 47 hosts, as follows :
Erysiphe, 3

;

Mi-

Sa,6
m,8; Phyllactinia,l; Podospha^ra, 1 ; Spbaerotheca, 5; Uncin-

i0TO
-

ImPvfect forms, nearly 200 species, so called, divided among the fol-

CvEm ^nera: Asterina, Cercospora, Cladosporium, Coniothynum,

^ptori
r

a
08POriUm

' DiPlodia > Entomosporium, Gleosporium, Ramulana,

The remainder of the list, some 35 species or more, is made up of

members of the following genera : Epichloe, Leptospha>ria. Phyll^hora,

Phaerella, Taphrinia, etc.—B. T. Galloway, Washington, D. C.

The
»>Jack maple—Last fall I contributed to an horticultural journal

3
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an account of the conspicuous differences between Acer saccharinum

and its so-called variety nigrum, giving figures of the characteristic dis-

similarities in foliage and fruit.
1 The statement was made that the two

maples are evidently specifically distinct. At all events," they are so un-

like in general appearance that they may be recognized at a glance at a

distance of four or five rods. In ornamental value they are clearly

different. A new study of trees in flower and in young foliage also re-

veals characteristic differences. In my judgment the two are distinct

species. I have not been able to detect intermediate forms. The follow-

ing characterizations will separate them.
Acer saccharinum Wangenheim.—Leaves three to five-lobed, the

sinuses narrow and deep, the lobes furnished with large and long-acumi-

nate teeth, glabrous, plane, rather thin, the basal sinus open; stipules*

none : nodes of the young shoots usually reddish : inflorescence smooth

or nearly so; bracts none or minute : staminate flowers somewhat cam-

panulate; the calyx two lines or less in length : lobes of the fruit little

spreading.

Acer nigrum Michaux.—Leaves larger, three-lobed, the sinuses very

broad and shallow, the lobes entire or very bluntly toothed, the apex not

so prominently acuminate, pubescent or villous beneath and also on the

petiole when young, limp, the sides conspicuously drooping, thick and

soft, the basal sinus usually closed or the lobes overlapping and causing

the leaf to appear slightly peltate; stipules conspicuous, foliaceous and

ciliate, early caducous;2 nodes of the young shoots not colored: inflor-

escence pubescent or villous; the bracts conspicuous and ciliate: stami-

nate flowers cylindrical; the calyx two and a half or more lines long:

fruit smaller, the lobes usually diverging.—In aspect this species is much

heavier and duller than the other, owing to the drooping and wilted ap-

pearance of the large cloth-like leaves.—L. H. Bailed, Agricultural Col-

lege, Mick

EDITORIAL.
It is thought by some to be desirable for every form of scientific

k to have its center at Washington. The reason for this is partly"ui* tu nave its center at Washington. The reason for this is p»-v
sentimental, for it sounds large to have a " national " museum or a "na-

tional" herbarium, and partly financial, for it is argued that only the

government can support such things in any worthy way. The financial

reason is a good one, as any one will concede, for that government whicn

has given its fostering care most liberally to scientific work has to-day

^Popular Gardening, Nov. 18S1, 24,4 figs. . „
am., u, m, vu, 422, and by Wheeler, Mich. Cat, 23.
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the proud satisfaction of seeing the scientific world flocking to its doors
to learn wisdom. Our government has already given enough money to
scientific work in botany and agriculture to have shown great results if
rightly directed; but the results have mainly been a few padded "re-
ports" of aimless experiments and meaningless lists and centennial
displays." Periodical " reports," gotten up with the sole idea of having

every one so many pages long, or with the inspiring thought that it is so
many pages longer than the last one, and " displays," express the whole
desire and appreciation of our government with respect to scientific
work. It i8 not the fault of our brethren who have the good fortune to
be " government " scientists, for they are good men and anxious to do
good work. But there is a factor in the whole organization of such
scientific work which is fatal to good results, necessarily so; and that
is, that every position is filled and every position held by that hob-
goblin "political influence." When they who hold the appointing
power use it to fill scientific positions for political reasons, it is hardly
hkely that any " science " that the * orld will hear of will be the result,

half of the attaches in such " centers of work" are not so much mere
rubbish in the way of the other half who have the ability to work, we
are much mistaken, although *e may have the proportion wrong.
Our plea, then, is for politics to be banished, along with the " rubbish "re-

ferred to, reports not demanded until there is unething to report, the
show business" given over to perfectly capable but less scientific hands,

and the specialist thus be given leisure to do work that will be a credit
to himself and the government that is paying for it.

OP] V LETTERS.

a
,
T

,

he instances are very numerous in which species both of animals

J Plants which exist in 'the colder regions of British America and on

^
mountmns of Europe are common also to the elevated portions of

in X J-
and U was therefore with peculiar interest that I recognized

", e white-flowered form of Linun perenne itated by Prof. Jas. Ma-
j^n (p. H6) to be characteristic of James Bay and Hudson Bay, a form

rnm
m
?8elf met with '" Colorado. The typical form of L. perenne is

^ommon in Colorado at about 8,000 feet, but above 9,000 its place is taken

wbL
STewhat lower variety, with deeper blue peta and, although the

bo. in ,•
is also alPine, I only n t with it on one occasfbn, near the

X™Jyllne betwe-n Montrose and Gunnison counties. It would be

fi ? t0 leam whether this variety exists at all in the northern or
•upine regions of Europe Theo. D. A. Cockebell.Europe.

Colorado

Buchloe dactyloides.

has bein*
Since Nuttall, in 1318, wrote of it, Buchloe da ides Engelm.

**en ^cognized as one of the best forage grasses of the plain.. * or
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merly vast herds of buffalo, and at present the herds and flocks of the

western stockman, obtain from it a great part of their winter's food.

The reason of this lies in the fact that in the mature plant, as found in

autumn and winter, the solid culms and stolons, together with the leaves,

are perfect store-houses of food materials. Every parenchyma cell is

packed with starch grains. Buchloe, when ripe, furnishes more nutri-

ment, considering the size of the plant, than almost any other grass.

Lincoln, Neb. Jared G. Smith.

Color variation in flowers of Delphinium.

The dwarf larkspur, Delphinium tricvrne Michx., is a common plant

in many parts of the Mississippi valley, and is the only one, so far as I

know, growing in the immediate vicinity of St. Louis. It is well marked
by its cluster of tuberous thickened roots, the three pistils to each

flower, and smooth seeds. The flowers are usually blue, and our manuals
say occasionally white ; but till this spring I did not see any of the white

forms. Early this spring: a great deal of it was found on the rocky lime-

stone bluffs at Glencoe, Mo., appearing somewhat earlier than the blue

form. Some weeks later I had occasion to collect in the region of Bluff

Lake, well known to local botanists for the number of interesting

phamogams found there. Not only did I find large numbers of the

white-flowered form, but a beautiful purple-flowered form. This form

was found, along with the blue and white forms, in rich woods. Mr.

Letterman, who has closely observed this species for many years at Al-

lenton, Mo., says the white form is not uncommon. For several years 1

have also observed Delphinium azureum Michx. at La Crosse, Wis. It is

common on silicious soils.^ The flowers of this species are usually sky-

blue or whitish, according to descriptions. So far I have not found a

single blue-flowered form at La Crosse. The flowers were always white

or greenish white, vp.rv mnnh \\\ro +U* toVm+a tv^.™ ^f neinhinium tricontf.

St. Louis, Mo. . H. Pammel

CURRENT LITERATURE.
North American Geraniums.1

Our Geraniums have not been revised since Torrey & Gray's Flora,

about .10 years ago. In the memoir before us Dr. Trelease has presented,

with his usual completeness, not only descriptions of all our species, but

some biological notes concerning them, their pollination, dissemination,

etc. Of the genus Geranium we have 10 native species ; Erodium has 4,

Limnanthes 4, among which is a new species (L. Macounii) from Van-

couver fcland
; Floerkeal; Oxalis 13, witha new hpecies (0. SuksdorW

from Oregon. It seems that Elliott's O. recurva ranges north into Ohio,

Indiana, etc., having been taken for a large form ot O. corniculata,
var.

stricta (0. stricta of the Manual). With the 2 species of Impatiens, we

have thus 34 native Geraniums. The author's biological notes concern-

ing these various species are full of interest, but too detailed for P^F
presentation in this review.

80C.
1

NatHi^,l7^^«feSJL*11"***" Geraniaee*. FromU^Me^^ ***
ooc. xNat. Hut h

, pp. 71-103, with 4 plates. [Issued January, 1888.]
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Minor Xotices.

A list of species found by Mr. Henry M. Ami near Lake Temis-
couata, in Quebec, is reprinted from the Bull Torrey Bot. Club, pp. 134-136.

The microscopical anatomy of the cedar apple (Gymnosponmgiuni
macropus) is treated by Mr. Elmer Sanford in the Annals of Botany for

February, 1888, and is also issued as a separate reprint.

The Department of Agriculture undertook some time ago an in-

vestigation of the problem of discovering what plants could be grown
upon the arid regions of the southwest. Bulletin number six 2 gives a

report of collections and notes made by Mr. G. C. Nealley in Texas, and
by Prof. S. M. Tracy in Arizona, New Mexico, Nevada and Utah. About

200 species were collected, upon which various notes of greater or less

interest are given. The conclusion reached from the reports is :
" We

may be assured that there are many which would prove useful in culti-

vation, and it is to be hoped that the experiment stations of the states

embraced in the arid districts will give such a thorough trial." Which
ones ?

The fourth fascicle of Castillo's IIIustrationes flora? hmdarum maris
•/» t m -i^-, , . - m» . Til V'

Pacifi The ten lithographic

plates are charming, while the text of the ten species is correspondingly

elaborate. The species are all Compositse, viz. : Erigeron, 2 species; Li-

pochseta, 5 species (3 of them new); Bidens, 3 species (1 new).

The section of Vegetable Pathology of the Department of Agriculture

has been giving special attention to the diseases of the grape. Bulletin

No.5 3
gives an account of the experiments in the application of various

liquid and dry fungicides, such as sulphatine, etc., the basis of all of which

is sulphate of copper. The results are somewhat contradictory, but

sufficiently accordant to show that the remedies, or preventives rather,

are valuable, and the experiments should be continued. As a supple-

ment to the report appears a valuable chapter upon apparatus for applying

fungicides, communicated by M. Paul Ferrouillat, profosor of rural

engineering at the National School of Agriculture. Montp.'lher, France.

The bulletin shows a wide-awakeness andenergy in this section wnicn

are highly commendable. It is to be hoped that Commissioner Colman

will be able to secure an active and able successor for Mr. Scnbner, whose

administration has been most praiseworthy.

rj^GEo.- Grasses of the Arid Districts (Dept. Agile, BoTdIv., Bull. No. 8), Pi

w
. PI. SO, 8vo. Washington : Govt. Printing-office, 1888.

ac
ou j tt made in WWinJ-M ing-

Lpe-vine, pp. 113
» P 1 - *»

ngh 'thp a «-***wjutt, r . ijamson.— Keporc ou me e-x-pcj

t n • <yny mildew and the black-rot of the grape
vuu. Government Printinz-offiee. 1888.
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NOTES AND NEWS.
Dr. Lucien M. Underwood will spend the summer in rummaging

California for Hepaticte.

( .w Maxu£LL T
- Masters has been elected a corresponding member

of the Institute of France in place of Dr. Asa Gray.
Dr. Joseph Schenck, in American* Druggist (June), publishes some

phwmacognoBtied notes," with illustrations, chiefly upon Mentha.
Miss Henrietta E. Hooker, of Mt. Holvoke Seminary, sailed for

JMirone on the 23d of June, to bj absent for six months of study in Ger-man laboratories J

J_ }

N G
h
arden

,.
and Forest (July 18) Mr. Watson figures and describes

Ameanrluer ohgocarpa Roem. as worthy of specific rank. It is the A.
Canadensis var. ohgocarpa of the Manual.w_«^ v , v 1VX i 7Mi \jl LXJ.C J.TJ Ji

wr u
Sl
?w"

R SCH°OL of science
> specially for teachers, opened at the Uni-

ve
i

>i t \ oi W isconsm July 10. and closes August 10. It includes element-

EL L.JausseU
courses in botany, conducted by Prof. Barnes and Mr.

thP T??i
NCER

f
ING tf

?

e potato tuber " is the subject of the last Bulletin of

Anhifr ^uu
gr
!i

aIt,^al
.
ExPeriment Station by the botanist, Dr. J. 0.

teres! for botanisl
'"* 7 t0 instruct the cultivator, it has points of in-

It Tnf/T^ ™ Bdanme (July 1) there is a biographical notice of

'i™ „ I""
16 PIanchon

>
by M. Louis Morot, with a full bibliography,

same numh«raUrt ««»>+..;„„ • . .. ' - . ,„i°t..ai*.

the late

The aomo „, l 7
""x^liUL >> wy JM. J--OU18 IVIOrOt, Wltn a tUU DlDllOgrapuj.

S^tafifawlfo
COnUins a very interesting picture of " Le Jardin

termmp
E
H ^

UiN

i

€IL
,°

f th
,

e R°yal Microscopical Society of London has de-

neSr an.nl
ndr l

he term micro-millimeter for the Tl>W of a milji-

be wise Ut 3?> f
*
n
e J<Tnal and Proceedings the term micron. It wouldoe v, ise tor all to follow this usage.

virinUvof TtV?
A

xt
R
^R h

,

as Prepared, a list of the spring plants in the

Sub o that p tv ' ?• !•'Sich is Published by the Asa Gray Botanical

limit I n *\ty '
°f

t

Whlch he is P^sident. A radius of seven miles is the
.and the twenty-page pamphlet shows a rich spring flora.

believeTfkStil
observations upon a large number of seeds lead him to

oles fille wi'f i'T,^
1
," 8 are not al^V8 protoplasmic, but often vacu-

•3fc^ol^J^l\ ,

¥
,,I^ ^ In thi * case the crvstals and crys-

tanouis found within the "grain" would be derived from "the celk-ap.

(June) iHtKiV •***» I
8 comPleted by Dr. Baker in Journal of Botany

two ca-el th^Stf
PeCie8

'
64

,

0f Wmch are Published for the first time. In

lookb. thP f«M ^f
gau^the 8ame nanie to two different specie., over-

a chance in aW &t ? *** already bee* bestowed. This gives the editor
cnance in a foot-note to call one of these T. Bakeriana.

nins are rfotT^IS
°f

5*, tannin 8rouP » comparatively obscure. V**

would seem to bPfr
t
d fr

°T the lea™8 before their fall, and, a prion,

cosmes rkiln ,
Pr^UCtS

°J
no further use to the plant. Although glu-

they are not used In ?h
and °xygen and often associated with glucose-

i • ,
u

?
usea in the vmopsae* «f „,.m.u *i u ~™.v.orw thcv take

Papers on thi ?nh£i • T^ Prof' W " Hillhouse has some interesting

(Nov.!
. 1887-Fe™ iJS)"

1 f°Ur recent numbers of the Midland Natural*
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Prof. Graf zu Solms Laubach, of the Botanical Institute at Tubin-
gen, became associated with Dr. Wortmann in the editing of the B< tan-
ische Zeitung on the 1st of July. Count Solms will be a worthy successor
to the lamented DeBary. Original contributions are to be sent to him,
while books and all papers for review are to be addressed to Dr. J. Wort-
mann at Strassburg.

Robert DouGLA^ in a note on the longevity of coniferous tree seeds
{garden and Forest, July 18), says he tinds that these seeds preserve their
vitality longer in dry climates, like Colorado, than is generally supposed,
beeds of Pinus ponderosa were found to germinate as freely the fifth
year as the first, while those of Picea pungens and Pseudotsuga Dmig-
lasn germinated readily the third year.

The Composite have heretofore borne a good reputation, and their
harmlessness is impeached for the first time by MM. Heckel and Schlng-
denhauffen, who report (Comptes JKendus, May 14, 1888, p. 144G) the dis-
covery of a glucoside in Vernonia nigritiana Oliver et Him, which acts
upon the heart in the same manner as digitaline, arresting it in systole.
Inis glucoside they call vernonine, and state its composition as C10 H24O".
It is twenty-four times less powerful than digitaline.

Jost has recently worked out the development of the Mistleto
(Viscum album), of which, though often studied, reliable data regard-
ing the origin of the embryo- sac and the development of the anther
were lacking. The degeneration of the reproductive organs through
parasitism is very interesting. Herr Jost's summary is as follows:
viscum album has its reproductive organs very much reduced; the

ovules have degenerated to simple macrospores^embryu-sacs) which
arise at the apices of the floral axes; the anthers (microsporangia) are
placed not upon specialized staminal leaves, but upon the perianth, in

winch structure they resemble more those of many vascular cryptogams
than those of most angiosperms." The details of this interesting paper
see Bot Zeit. nn. 23, 24, 1888.

Ulota phyllaxtha. heretofore onlv known from sterile specimens,
lias been found fruiting bv Mr. Thomas Howell in Oregon. The frui

described by MM. Eenaiild and Cardot in the Bevue Bryctogiq ^
n o. 3, p. 36. At a meeting of the Torrey Botanical Club on Way 8 (1

Ported in the Bulletin for June), Mrs. E. G. Britton exhibited slides and
arawmgs of fruit and flower from specimens of the same collection.

.

uPon this, together with a letter to M. Cardot, dated March — ? announc-
ing the discovery, Mrs. Britton claims priority. It is a matter of .small

consequence, but we can hardly believe that two such distinguish'^

oryologists would have described the fruit without any reference to Mi

wtton's communication had it really called their attention to the matter
for the first time.^ Lirsi time.

In the Journal of Botany for Julv a report is given of an addrees on

pn urp hpWo +k^ t^v^™^ s^A^fv , ,f Tendon bv Mr. U x>. oiarKe.

ire as laid

uch fon

1 accord-

ance with the laws of capillarity, and believes that the fluid 9™*°** j»

J^ry plant cell is nearl/zerc, 'To avoid the difficulty that water cou Id

o

n
, J

18e to such heights in capillary tubes, he says that water rai

quarter of an inch in one tube may laterally (by prt mj «^JJS£• into another and there rise bv capillary action another quarter-nch,

Z 80
Ul
on nearly ad infinitum. We hardly think that this fien mil **

"vorably received by plant physiologists.
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An international American Congress will be held in Berlin, in

October next, to discuss historical, geographical, ethnographical, linguistic
and similar subjects relating to the American continent. Of the thirty-

seven topics arranged in the preliminary programme, only one is botan-
ical—the economic plants of the ancient Peruvians, introduced by Dr.
Wittmack, of Berlin.

The new marine biological laboratory established at Wood's Hall,

Mass., deserves success. It opened its first season July 10, under the di-

rectorship of Dr. C. 0. Whitman, and will close September 22. It is

open for both investigators and students. The situation is all that could
be desired, both as a delightful place for the summer and as affording
abundant and varied material. It will be remembered that Dr. Farlow
had his summer class at this place on account of its rich display of algae.

Dr. H. Rodewald has attempted to investigate 1

, by means of cham-
bers constructed for the purpose, the amount of heat given off by plant
in the process of respiration, comparing this with the quantity of

CO2 eliminated. The objects experimented on were ripening apples
and potatoes. He finds that always by far the larger part of the energy
set free by respiration is given off in the form of heat. Supposing the
whole of the CO> to result from the combustion of starch, he found the
actual quantity of heat developed to be 92.2 per cent, of that which would
be due theoretically to the consumption of the corresponding amount of

starch. The contrivances bv which the vitiation of the results through
errors was prevented are described in detail. The loss of heat from
transpiration could be estimated from the loss of weight, from which the

quantity of carbon consumed in respiration must be deducted. The spe-
cific heat of the body experimented on was determined by a calorimeter
to be about 0.924. The quantity of CO evolved was estimated at the
same time in all the experiments.- Jour. Roy. Mic. Soc.

The Centenary of the Linnean Society of London, May 24, was a

very interesting occasion. The president, Mr. W. Carruthers, delivered
nis annual address, in which he referred to the losses sustained by the
society during the past year, mentioning prominentlv DeBaryand Gray
in accordance with the spirit of the occasion, he spoke of the work of

i-innaeus the transference of hi^ collections to England, and the develop-
ment of the Linnean Society. Then a eulogium upon Linnseus was read,
having been prepared by Prof. Thore Fries, the present professer of bot-

SLS P
f
a
! 1

After an account of the marvelous work of Linnaeus, he
closed as follows : " The precious gift of Sir James Edward Smith (the

sinnfV 1

1^1?1

}
8 ) was indeed a noble seed, since grown up into a

XSS? Pknt> which has borne flowers and fruits from year to year in

2n
J
anf • Its ™ality is a guarantee that it will thrive and flourish so

anH\?M 1
•" t

mn
ff

boreali *> evergreen, spreads its fragrance over young,HS and low, rich and poor, in the mighty forests of the north.

ft

br
ttf H°oker pronounced theeulogium on Robert Brown, recognized

abn it iffi
GSt

?>otan^of his age. He said that Brown's collection

?hem niS t

Spe
•

'

eS of .Pl**> belonging to all orders, and three-fourths °f

of hntw, ?
8C

-

enCe
'
m nine *<*** was a feat unexampled in the history

win ™JM 8^nC
,

e - Profcssor Flower gave the eulogy on Charles Dar-

meri,l i! • Th,selt°n ^er upon George Bentham. The Linnean gold

f^l^lf^ and Sir Joseph Hooker.

iPringheim's Jahrb. f. wiss . Bot. xviii (1887), pp. 263-345.
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The Botanical Laboratory at Oxford.

SELMAR SCIIONLAND, PH. D.

In 1886 I published a short account of the botanic garden,
library and herbarium of Oxford, 1 to which I must refer

readers who wish to get some information about the history
and the resources of this botanical institution. I will only

repeat here that these resources are very extensive, as the

laboratory is situated in a botanic garden which, though
not very large, contains representatives of almost all natural

orders, and is connected with a very large herbarium and a

good library. In the present paper I wish only to oiler a

few remarks about the arrangements in the laboratory, which
have all been made under the direction of Professor Isaac

Bayley Balfour, though the different rooms composing it

were built before his time. ...

Having entered the botanic garden through the magnifi-

cent old porch opposite the famous tower of Magdalen Lol-

lege, one sees on the right a rather large building with two

wingS attached to it. The central part of this building con-

fains the lecture-room, the botanical museum and a chemical

aboratory (the latter belonging to Magdalen College), while

the wings form the botanical laboratory. If we enter the

nrst wing we find ourselves in a room which in future urn

he.htted out as a physiological laboratory the other uing

Deing used for morphological studies.

Botanisches Centralbait Bd. xxv. No. 16.

In the former we see,
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first of all, a big cultivator, in which plants can be grown
at constant temperatures. It further contains several bac-

teriological instruments, such as an incubator, a hot-air ster-

ilizer and a steam sterilizer. Along the walls stand a number
of cases in which thermometers, hygrometers, pipettes, bu-

rettes, bottles and flasks of different kinds, staining materials,

imbedding materials, slides, cover slips, double-wall jars

(which can be filled with colored fluids so as to grow plants

with colored light), disks, glass boxes, etc., are kept in stock.

In this room a great number of chemical reagents, glass

tubes, etc., are also kept. There is a small room adjoining,

which is the professor's private room, and in which all deli-

cate instruments are kept when not in use, e. g., an aux-

anometer, a galvanometer, a klinostat, a chemical balance,

microscopes, microtomes, polariscope, microspectroscope, a

magic-lantern, etc. ; also, a large collection of slides for the

magic-lantern and several other things. Leaving the first

mentioned room by another door, we come to a staircase

which leads into the museum. The latter contains a large

collection of models and specimens (both in spirit and dry).

Perhaps I shall describe the museum more in detail in a fut-

ure article ; at present I will only mention that it is chiefly

to serve as a place where the materials necessary for showing
in lectures are kept, not as a place for the instruction of the

public. Having passed this staircase, we see on the left hand
side a small room which can be completelv darkened. It is

used for photographic purposes, but of course it can also be

made available for growing plants, either in complete dark-

ness or with colored light. The laboratory possesses a very

good microphotographic apparatus bv Zeiss. We now pass

into the lecture-room. On the walls 'we notice, among other

things which are hardly worth mentioning, Noll's apparatus

for demonstrating the* secondary growths of woody stems.

There is nothing'else in the front part of the room which at-

tracts our attention, except, perhaps, a plain lecture table

and benches for the students ; but in the back part we see a

large stand with glass dishes, etc. This is the same stand

which the late Mr. Thomas V tlton exhibited in 1886 at the

Birmingham meeting of the British Association for the Ad-

vancement of Science for growing algae and other organists
in sea water or fresh water. It is verv ingeniously con-

structed, but its arrangement can not be clearly explamec

without diagrams. Owing to circumstances which could not

be foreseen, it has not yet worked very well here ;
but it is
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expected that the present difficulties will soon be overcome.
Opposite the stand there are a number of cases which con-
tain a large collection of systematically arranged diagrams
and drawings for use in lectures. Among them are the well-
known diagrams by Kny and Dodel-Port.

Entering now the other wing of the building, we first come
into a small coat-room, and then we reach the morphological
laboratory. This is a spacious room provided with large
windows which are almost as high as the room itself. There
is very little space left between them, so that they afford ven
good light. Unfortunately, they look toward the south, which
is a great drawback, as blinds "have to be used when the sun
shines. The students occupy tables which form a row along
the windows. These tables are quite plain and strongly
built. I do not think that it is necessary to have any spe-
cially constructed desk for morphological botanical work,
either microscopical or macroscopical. Each table is pro-
vided with two gas lamps, as usually two students work at
one table. On each of them there is a stand on which bot-
tles containing reagents can be placed in such a way that
they are protected from the direct sunlight. The bottles
used for reagents are those known as glass-capped bottles.
As each of them has its separate .glass rod, the reagents are
always kept pure. This is a rather important point, often
roo httle valued by beginners. The following is a list of
reagents which even- student preparing for the preliminary
examination 2 receives: glycerine, Schultze's solution, so-

lution of iodine in water (with KI), sulphuric acid, hydro-
chloric acid, acetic acid, potash, aniline sulphate (dissolved
In dilute sulphuric acid), solution of phloroglucin, Klem-
enberg's Hasmatoxvlin, solution of iodine in pure water (the

latter when required). Of course, more advanced students
get everything that is necessarv in modern microscopic tech-

^que. It may be mentioned here that boiling of tis ues with

schultze's macerating fluid is always done in the small room
which leads into the morphological laboratory. Besides

™ese reagents, everv student receives a bottle of methylated
sPIn t, a bottle of distilled water, several small dishes ana
glass boxes, some blotting-paper, a dissecting micr <copt\ a
c°mpound microscope and a moist chamber (the latter when

Required). He has to provide himself with slides, cover-slips,

* pod hollow-ground razor, a few scalpels, a pair of scissoi .

a fe^Peedles, a few camel-hair brushes of different sizes, a

iaginto
e
sn^ i

!
lation whi<* every student of science or medicine has to pass before enter-

,uo special studies.
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sketch-book and drawing implements. The practical teach-

ing of the " preliminary men" is, on the whole, guided bv
" Bower and Vines' Practical Botany." A sufficient supply

of material for these men is always kept in spirit, but fresh

specimens are examined whenever this is required and the

season is favorable. A collection of microscopical prepara

tions illustrating Bower and Vines' book is kept in order to be

shown whenever a student, after several attempts, fails to

get a sufficiently good preparation himself. The middle part

of the room is occupied by two large tables, which serve for

various purposes at different times and are very useful.

Along the rear wall there is a bench with several sinks for

washing plants, bottles, etc., several warm chambers, im-

bedding apparatus, Bunsen burners, etc. Above these are

several shelves on which a great many things frequently usee

are placed, such as jugs, dishes, bottles, a rough balance, a

distilling apparatus, large bottles containing spirit, solution-

of chromic acid and picric acid, common salt, distilled water.

smaller bottles filled with potash, soda, several acids, alcohol

of different strengths, Schultze's macerating fluid, etc. Along
the other walls there are cupboards, in which a pretty large

collection of systematically arranged materials for investiga-

tion, chiefly preserved in spirit, is kept. The material tor

the " preliminary men " is kept separate or arranged accord-

ing to Bower and Vines' book. There are also a number oj

smaller cupboards, each with a separate key, in which the

students keep their private property. In describing our

laboratory I have endeavored to enumerate at the same time

most things necessary for a botanical laboratorv. In conclu-

sion I may mention that anvbody interested in the construc-

tion ot a new laboratory will find much useful information in

a book by E. C. Robins, entitled, "Technical School and Col-

lege-Building." (London, 1887. Whittaker & Co.)
Oxford, England.

Zygomorphy and its causes. III.

CHARLES ROBERTSON.

When shallow gamopetalous flowers become horizontal,

they are subject to the same conditions as polypetalous flow-

ers, and, like them, are apt to become sternotribe.
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The flower of Campanula Americana 22 looks outward and
a little downward, and would be regular but for the curva-
ture of the style. The genus is actinomorphic, but this specie
is in the first stage of zygomorphy. Bees light upon the
flower in such a way that"the ventral surface of the abdomen
strikes the pollen-bearing style in the male stage and the open
stigma in the female stage. The style is bent down, so that
the epigynous nectary is only accessible on the upper side.
The uppermost flower of the spike commonly blooms before
many of those below it. This flower often stands nearly
erect and its style is nearly straight, so that it has much the
same insect relations as in a terminal regular flower.

Deep gamopetalous flowers with exserted stamens and
styles are also visited by insects lighting on these organs.
1 hey become sternotribe, access to the tube being on the
upper side. In Lonicera one lobe forms the lower lip. while
there are four in the upper, illustrating the tendency of sterno-
tribe flowers to develop the attraction above the land ng.

When a deep gamopetalous flower with included stamens
and styles becomes horizontal, the convenient landing
] s on the lower side of the tube. The insect crawls back
under the stamens and styles, so that these organs strike it

°n the back. The flower is, therefore, nototribe from the

start, and it becomes advantageous for the organs to bend to

the upper side of the flower and turn the anthers and stigmas
so that they will strike the insect more effectually.

The lower nectary is most convenient, since it is in front

of the landing. When the stamens and stvles turn to the

uPPer side of the flower, thev make the lower nectary more

convenient and the upper more inaccessible. A single nec-

tary may be reta ;ned on the iovver side, or an original)

central nectarv may become more stronglv developed or only

accessible on the lower side.
, ,

That these conditions in the insect relations have led to

jhe production of nototribe flowers is supported by the act

jnat such flowers belong to gamopetalous orders, Scrophular-
lace*, Labiate, etc.

But some flowers belonging to these orders are stei no-

t_^be, such as Scrophularia.

seen349 and r»? vae20unt of the proterandry of this plant and 1

-.see Barn B T

^e folloSi £ ?*s
-
2 and 3

- ™c «™er is adaPted t0 th
fftwi&W

OHv (mnT "Vnsec,s on the flowers: Ilynienoptera-(a) Ap'U,
.

0)'™ u
(4) / !hus

«»atus^ah
:

r
{? ?• sePa™tu.s Cress, (m) ; B. Pennsylvamc DeHSeer n)^ J (f)

.

«U siff' (™> ; < Helissodes bimaculata St. Fare (mn)
: '

Mi penne " m
clung

a

s described above ; (b) Andrenv : (7) Halictusw. - • g A
, Andrenl-

« heha^S
1

S°lle«"nK pollen : (9) Prosopis affinis 8m. (fl
;
eat poUen^

A*moohn? ^ieleologically. only visiting flowers in themaleJ^p^Ja Ca I L

trylng to f ?- tryin? t0 And nectar. Lepidoptera-(a) Nyrnphalidx. rjf
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Under S. nodosa H. Miiller23 says : "In most Lamiales
and Personales the anthers lie in two pairs, one behind the
other, and touch an insect visitor on the dorsal surface; the
stigma then, to insure cross-fertilization, must also touch the
insect on the back, and the style can scarcely lie elsewhere
than between the two pairs of stamens, along* the upper part
of the corolla. The superior stamen comes in the way, and
accordingly disappears

; it has no chance of reappearing
permanently, for it is directly injurious, and is weeded out
by natural selection." * * "In Scrophularia, on the other
hand, the anthers come in contact with the ventral surface of
the insect. The fifth stamen is thus useless but not injurious

;

whether it be present or absent is of no importance, and it is

therefore beyond the influence of natural selection. Accord-
ingly the small black scale-like appendage on the upper
wail ot the corolla in Scrophularia, which represents the fifth

stamen, shows not unfrequently more or less complete rever-
sion to its primitive form." It seems to me to be more con-
sistent with the affinities of Scrophularia to suppose that the

lu
Sl

?-
I

?
en WSS aborted under the same conditions as in

other didynamous flowers, and that the organs formerly oc-
cupied the upper side of the corolla. This will relieve us of
tne embarrassment of explaining the abortion of the fifth

stamen under the influence of natural selection in most
scrophulanaceae and " beyond the influence of natural selec-
tion in Scrophularia. The antheriferous condition of the

ather con-
hlament need not give us any trouble, but may nmm the supposition, since it is a plain indication that the
conditions which led to the abortion of this stamen no longer

fnoii j p
l
l reduced

- I believe that the flower was orig-
inally adapted to bees, which squeezed into the tube, and that
n has become shallow in adaptation to wasps. Increase of

shallowness has had the effect of exposing the stamens, so

trlTf ITld HSht llP°n them , ^d they have therefore

W n a
™er side

- If the flower was originally shal-

3™ WaS Vlsited by ins ects lighting on the stamens. I

behind!"
638011 J thG Upper Stam^n sh°uld have been

to Zwr
?u
are other samples of sternotribe flowers belonging

io nototnbe types, but the reduction of the upper stamen m

rpL
m0
? (f

them
'

is an indication that the organs were

TenJ l?

W d m
,

the upPer Part of a narrow tube. There is

generally no tendency to abortion of the stamens in sterno-

23 Fertilization oi Flowers, 434.
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tribe flowers, since, the flower being shallow, there is room
tor man}' stamens without crowding.
We have observed that sternotribe flowers may become

nototribe by inverting, and now it appears that nototribe
flowers may become sternotribe by becoming shallow, or by
having their stamens and styles exserted. An observation
of H. Miiller on the flower of Odontites serotina shows how
it might be advantageous for the stamens to turn to the lower
side ot the flower, and may help us to understand the case
of Scrophularia. He says: 24 " The upper lip, as the iigure
shows, projects so slightly that the anthers in great part pro-
trude beyond it and are unprotected. This is sometimes the
case to such a degree that bees thrust their tongues into the
flower above the stamens and thus suck honey and shake out
the pollen without leading to fertilization."

By reduction in size and close crowding, associated with
an exsertion of the stamens and styles, some labiate flowers
have lost the insect relations which I think have modified
them. Like Amorpha, they are fertilized by insects crawl-
ing over the inflorescence. In this way Lophanthus 25 seems
to have lost much of its labiate character.

In the foregoing it is claimed that the original visitors

must have lighted on some part of the flower, and that the

character of the irregularity depended on whether the place

pf lighting was below or upon the sexual organs. But some
""regular flowers are specially adapted to humming-birds and

hawk-moths, which suck without lighting.

.
The fact that most zygomorphous flowers are bee-nowei

indicates the importance of bees as the principal visitors. 1 he

importance of bees in producing the modifications is even

greater than is at present indicated by the flowers ;
lor I

think there is reason to believe that most, if not all, of the

flowers which are not adapted to bees were originally mod-
ified by them and have been usurped by other visitors.

Humming-birds and hawk-moths fly so rapidly and suck

so easily that it is not hard to understand how they mignt

take possession of bee-flowers which suit their fancy, i1 low-

ers adapted to them vary in position from erect to pendulous,

and they can suck all of these with equal convenience and

without lighting. If they visit regular horizontal flowers,

they are not influenced by anv place of landing and can suck

°ne nectary as conveniently as another, so that thereto

Fertilisation of Flowers, 446.
88 See Foerste on L. nepetoides, Am. Nat. XVIII, 921
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advantage in the organs turning to any particular side. But

zygomorphous flowers adapted to these kinds of visitors fol-

low the same rule as those adapted to bees, i. e., those of

shallow origin are sternotribe and those of deep origin are

nototribe. Therefore, I believe that the}' were originally

adapted to bees which lighted on some part of the flower.

.Many flowers adapted to humming-birds and Sphingida;

have a well developed landing which they could have had no

influence in producing. This is shown "by the fact that this

part is sometimes much reduced in flowers adapted to them,

as in Salvia splendens, 26 a bird-flower which belongs to a

melittophilous genus. That birds have no influence in pro-

ducing zygomorphous flowers is indicated by Lonicera sem-

pervirens, which is more regular than the species visited by

bees. Flowers originally modified by Sphingidaj are regular,

like Datura, Convolvulus, etc.
Many flowers adapted to bees show butterflies, Sphingids

and humming-birds as intruders, and this is important, since

it enables us to understand how bee-flowers might become
modified to suit them.

Linaria is a good example of a melittophilous genus. The
broad tube is suited to bees, and the palate, which seems to

be intended to exclude butterflies and flies, is easily opened
by bees. H. Miiller found L. vulgaris 2 7 visited exclusively by

bees (8 species). In Illinois I found it visited by 5 species ot

bees and 4 species of butterflies. L. alpina, according to

duller, 2
s

i8 adapted to humble-bees, but is visited by Lepi-

doptera also. In Florida I found L. Canadensis visited by

bees, but much more frequently by butterflies. The spur is

very slender, and the tube has become so contracted that

bees can only insert their tongues, and butterflies can not

suck without touching the anthers and stigma. The palate

eems to have lost its function, for it is so weak that it en-

tirely fails to exclude butterflies or even flies. I have seen

three flies sucking and eating pollen— Toxofhora amfhitea

wi ' Mes°graft<* mar^mata Say and Baccha Babista

Walk. The color and other characters of this flower aie

melittophilous. yet it is modified to suit butterflies, wnica

have become the predominant visitors. R t

A/r-n
Phmmm is adapted to bees, as far as observed. i*ut

Muller saw D. Consolida visited by butterflies, Hesperia ana

* See Trelease Am. Nat. XV, 2(56.

"

57 Fertilization of Flowers, 432.M Alpenblumen, 275.

The flies mentioned in this paper were named by Dr. S. W. Williston.
29
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Satyrus. I have seen D. tricorne visited by 6 species of
bees and 7 species of butterflies. Here is a bee-flower in
winch the number of species of butterflies exceeds the num.
Dei of bees. The spurs point upward more or less directly,
so that, while bees have no difficulty in clinging to the flow-
ers, butterflies, which prefer erect flowers, are put to consid-
erable inconvenience, especially the Papilios, which gener-
ally suck with their wings in motion.

One cause of a change of visitors in flowers of shallow
origin is probably the inversion of the flower. If the flower
of Delphinium tricorne should become inverted, the bees,
being thus deprived of their accustomed landing, could not
suck the flowers so easily, while the butterflies could suck
with more ease.

ie views expressed above may be summed up in the
foil

Th
owing propositions :

.. ** When shallow flowers become horizontal, insects
»ght on the stamens and styles and prefer the upper nee-

2. The stamens and styles bend to the lower side, and
the lower nectaries abort. "

.3- Zygomorphous flowers of shallow origin are sterno-
'ibe, and have a single nectary present, or a central nectarj
'hore strongly developed or more accessible, on the upper

4- Nototribe flowers of shallow origin are inverted.
5- When regular tubular flowers with included stamen

anc styles become horizontal, insects land on the lower border
and prefer the lower nectary.

o. The stamens and styles bend to the upper side, and
the upper nectaries abort.

7- Zygomorphous flowers of deep gamopetalous origin
dle n°totribe and have a single nectary present, or a central
nectary more strongly developed or only accessible, on the

Overside.

.
8. Sternotribe flowers of deep gamopetalous origin have

?
ngmally exserted stamens and styles (Lonicera), or have

oecome shallow (Scrophularia).
9- Irregular flowers were modified with reference to a

ending place, so and were modified through the influence of

,nf^ts lighting upon them.

'finder
Staiker entwickelt, auf welcher* ich die Aufliegesidle i

mr die msweii

<]^ Iuspttf
toub^efasse wenden ihre Beutel mit den Oeffnungseiten der An

H°nigblfe zu; d^erim ganzeu atich den 1 nigbebaltern. Jordan, u«
«"enaiter und der Befruchtungswerkzeuge in den Bluinen, !>*.

He
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10. Irregular flowers adapted to insects which do not

light have changed visitors.

11. Small, closely-crowded flowers do not tend to be-

come zygomorphous.
12. Small, closely-crowded, irregular flowers are liable

to lose their zygomorphous characters, unless the stamens

and styles are protected by galeae, carinas, etc.

Carlinville, III.

Proceedings of the Botanical Club.

Wednesday, August 15, 1888.— The Botanical Club

of the A. A. A. S. was called to order by the President,

David F. Day, who spoke a few words of welcome and good

cheer. Considering the time, the attendance was excellent.

In the absence of the Secretary, Prof. V. M. Spalding, Rev.

William M. Beauchamp was elected Secretary fro tern.

Mr. Thomas Meehan read a paper on the elasticity of

the filaments in Compositae. Mr. Meehan pointed out the

elasticity of the filaments of a few Compositae in 1883, and

brought the matter before the Association in 1884, when
some questions were raised whether it was not irritability

rather than elasticity that caused the behavior. 1 He now
adds that the filaments of a large number of Compositae are

elastic (Heliopsis exhibits it most clearlv), and describes an

observation upon Helianthus doronicoides which shows that

it is not irritability.

Mr. W. H. Seaman followed with some remarks upon

the variation of Azalea nudiflora in respect to odor and vis-

cidity. This species, when growing in high latitudes and on

mountains, is quite viscid and odorous, while in lower ground

and more southerly stations it is smoother and nearly odoi-

less.

Mrs. II. L. T. Walcott corroborated the observation m
regard to the species about Medford, Mass. . .

Mr. Meehan read a second paper upon gyno-dioeciou

Labiatae. He added to the already-known species JNepew

grandiflora, a native of the Caucasus, and pointed out tne

differences between the hermaphrodite and pistillate plane-

In the former the heads of flowers are more numerous, du

less fertile, the flowers are much larger and more loosei)

spicate and the internodes longer. Mr. Meehan though^
»See this journal, vol. ix, p. 158.
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less fertility of the hermaphrodites due to lessened opportu-
nities for the pistils to obtain nutrition rather than to defect-
ive pollination. The cause of the tendency to abort the
stamens m many Labiatae he thought scarcely identical with
that which causes gyno-dicecism. Mr. Median's papers will
appear in full in the Proceedings of the Philadelphia Acad-
emy. After discussion, the club adjourned.

I hursday, 9 a. m.—The club was called to order by the
president. About thirty present. W. H. Hale, chairman of
the committee appointed, made a report adverse to the forma-
tion of a botanical section. The report was adopted.A letter was read from Mr. J. D. Rockefeller inviting the
cmb to visit his grounds, which, being largely natural, might
e of interest. As it was impossible to spare the time, the

club instructed the Secretary to express their thanks for the
Kind invitation and regrets that they were unable to accept it.

Mr. Meehan moved the appointment of a committee to
aratt resolutions on the death of Dr. Asa Grav. The chair
appointed Messrs. Meehan, Barnes and Kellicott.

Mr. Beauchamp called the attention of the club to living
specimens of Erythnea Centaurium which he had brought
or the use of the members from the original station at
uswego, N. Y. He then read a paper upon the Onondaga
Idian) names for plants, in which he enumerated the
names of the chief plants known to these Indians, and gave
their signification.

t K-fl

r,*^-eenan spoke on the tendency to irregularity in the

Zh £ ] Composita2. In Silphium perfoliatum and many
° rher Composite two of the five lobes of the corolla are

approximated to form an " upper lip," and three to form a

lower lip." The gvnoecium is also frequently involved in

mis irregularity, and instead of being straight bends against
ne lower lip even when to do so it has to oppose the action
of gravitation.

ml
Dr

j
El L - Sturtevant exhibited a large series of water- .

«uor drawings to illustrate the variability of the fruit of wild

""cultivated species of Capsicum, a genus which he thinks

rnta,ns but a few species, instead of the many which have
been described.

M

M r. B. E. Fernow endeavored to answer the question.

What is a tree?" by proposing a definition for the term.

npS
r s

„
howing the looseness of present definitions and the

need of greater precision in the use f the word, he def.ned
Clees as woody plants, the seed of which has the inherent
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capacity of producing naturally within their native limits one

main erect axis not divided near the ground, the primary

axis continuing to grow for a number of years more vigor-

ously than the lateral axes, and the lower branches dying of!

in time.

The definition was objected to, and a lively discussion

ensued, participated in by several members of the club.

which the last speaker summed up by saying that we should

still have shrubby trees and arborescent shrubs.

<

Friday, 9 a. m.—The club met in the hall of general ses-

sions. Upon motion, the President appointed as a committee
to nominate officers for the ensuing year Messrs. Scribner.

Barnes and Meehan. The committee to draft resolutions

upon the death of Dr. Asa Gray reported the following.

which were adopted by a unanimous rising vote :

Resolved, That the Botanical Club of the American Association for

the Advancement of Science sincerelv regrets that, meeting as it does but

once a year, it should be among the last of similar associations to place

on record its sense of the great loss which the whole world of science

suffers by ihe death of Prof. Asa Gray.
Resolved, That, though among the last to contribute to the wreath ot

sorrow with which science everywhere is crowning the memory of Dr.

trray this body takes a mournful pride in remembering that he was one

»t its honored members, and that it was as a botanist he won such emi-

nent renown. We feel that we have a right to be among the chief

mourners at his departure from the field of labor he loved so well, an

in a special degree to unite in sympathy with the many thousands who

miss him everywhere.
Resolved, That copies of these resolutions be forwarded to the famil

ot our deceased friend, and given to the botanical and other ^scientific

journals for publication. Thomas Meehax,

C. K. Barnes,

D. S. Kellicott.

A paper by Dr. Geo. Vasey upon the "Characteristic

Vegetation of the North American Desert" was read by Mr.

1 racy, and illustrated bv a number of lantern views of plant

exhibited by Dr. E. P. Howland. This paper will appeal

in full m the Gazette.
.
Mr. C. R. Barnes spoke on the acridity of Ariscema

triphyllum. Following up a suggestion in a "note by btam

periments were made to 'determine whether the' acridity
ot

the expressed juice of the corm could be removed by nltei

-

ing out the raphides. After one filtration the acridity wa

almost lost, while upon a second filtration the juice was en-

tirely bland. It would seem likelv, therefore, that the in-

tense burning sensation was due to the penetration ot tu
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mucous membrane of the mouth by the raphides, though
this has not yet been crucially tested.

Mr. Lazenby mentioned the fact that the corm of Calla
was less acrid than the petioles, and that it contained smaller
quantities of crystals.

Mr. A. A. Crozier sent a paper on the secondary effects
of cross-fertilization, which was read by Mr. Cowell. He
had crossed many varieties of apples and other fruits to de-
termine whether any effect appeared in the fruit of the

Tvf

Gar
'
bUt his

-

exPeriments led t0 the belief that it did not.
Mr. Cowell dissented from this view as contrary to his

experience.

Mrs. Henrietta L. T. Walcott described and exhibited
specimens of an amber-fruited choke-cherry, collected in
tJedham, Mass. The chief differences are in the somewhat
broader leaves, three or four times shorter and more compact
racemes, and the amber-colored fruit. Dr. Sereno Watson
ProPoses for it the varietal name leticocarpa.

Mr. W. R. Lazenby exhibited the two forms of Ampe-
iopsis, one of which adheres to brick or stone walls, trees,
etc

-' °y means of the disk-like expansion on the tendrils,
; 'n

<J

the other of which will not climb walls and form- no
disks. The 1

much disappoi
walls.

Mr. Beauchamp disagreed with Mr. Lazenby, and thought
the tendrils were modified to suit circumstances.
D r. Campbell suggested that the nursery plants were A

.

atter is the only one sold by nurserymen, and

intment ensues from its failure to clamber over

liederacea of Europe, and not A. Virginiana.
On Friday afternoon at 2 o'clock about forty members of

,

e club boarded a special Brooklyn-line car, and, after a

Peasant ride across the city, alighted at Brighton, here a

** minutes' walk took them into a wild glen, with numerous
Icle ravines cutting into it. The region was not specially

•emarkable botanically, but served to give a fair idea of the

£*gust flora of the country. Jeffersonia diphylla was col-

lated in fruit, and proved to be a raritv to eastern botam s

,

he mycologists gathered the richest collection, but all

?ro»gnt in some
fe

lants f interest> At 5 . 30 the car was
0u*d awaiting the party, and an hour's ride brought them

'pn to their lodgings. These short excursions are among
the

Pleasantest features of the Association, and serve to pro-

*<*e the friendly intercourse which is perhaps as importan

and
beneficial as the information gained. The club fed
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under special obligations to the local botanists who perfected
the arrangements and did so much to make the trip pleasant.

Monday, 9 a. m.—The club was called to order by Dr.

W. J. Beal, in the absence of the President.
Mr. Joseph F. James exhibited a series of forms of Den-

taria laciniata and D. multifida, and held that the latter

should be considered as a variety of the former. He also

showed an abnormal form of Asclepias tuberosa with flexu-

ous stem and sub-opposite leaves, which he thought entitled

to the varietal name, Jexttosa.
Mr. F. L. Scribner gave some observations on nomen-

clature. He read an extract from a letter of Dr. Hackel
(see page 243) on the citation of authorities. He stated the

objects of citation to be two, viz., to fix the species meant
and to furnish a clew to the literature. The following case

was cited : Pursh described Stipa membranacea ;
Thurber,

ignorant (as almost every one was) of Pursh's name, called

it Eriocoma cuspidata ; it turns out to be an Oryzopsis;
ought Scribner to go back to Pursh's specific name, membran-
acea or is he right in calling it Oryzofsis cuspidata Scrib.?

The general topic awakened discussion. Mr. Barnes
contended for the indivisibility of a plant name and the cita-

tion in lists, etc., of a single author after it, without any in-

tention of "giving credit."
Mr. James and Mr. Beauchamp thought the author of the

specific name ought to be cited in parenthesis, a proceeding
the uselessness of which either for reference or "credit
was pointed out by Mr. Scribner.

Mr. F. L. Scribner also read a paper on Sphajrella Fra-

ganas, the strawberry leaf-blight. As a justification for the

formation of the common name, he stated the principle

adopted by the section of vegetable pathology. The diseases

or^injuries caused by Ramularia, Cercospora, etc., are called

blight
;
" those caused by Uredinea? are " rust ;

" those due

to 1 hyllosticta, Septoria, etc., are " leaf-spot." The author

enumerated and remarked on the fungi thought to represent
the sty osporic form of Sphaerella. He has found the sperm-
agomal stage, he believes, which is quite distinct from feep-

tona aciculosa. We therefore know all three stages of the

ophaerella.

K ^
rr
V^Mehan sP°ke on the functions of the peduncular

bract of Tiha. He thinks it is, among other things, tor the

?ZPT ^^ng up the peduncle so the flowers will**
hang too close together, and also to bring them under the

leaves so that bees can work at them in wet weather.
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Ca™P.be11 sP°ke of the germination of Mar-
siha^gyptiaca. Of spores from herbarium specimens eleven
years old, fifty per cent, germinated, and of those five years
old, almost all grew. From 10-12 hours suffices for the
germination and complete formation of male and female
prothalhum.

The committee for nominating officers for the ensuing
year reported, naming for President, T. J. Burrill, of Cham-
paign 111.

; for Secretary and Treasurer, D. H. Campbell,
01 Detroit. Ihey also recommended the establishment ofme omce of Vice-President, and nominated B. D. Halsted,

elected

68
' The rep°rt WES adoPted and the officerf-

Dr. Vasey sent to the club a report of progress of the
Botanical Exchange Club. (See p. 240.)

Iuesdav, 9 A . m.—W. R. Lazenby spoke of the flora of

,1
°» refernng chiefly to that of Franklin county, which

snowed 714 Phanerogams, and not a single Ericad.
• L-. ocribner made some remarks concerning Andro-

pogoneas, referring to Hackel's forthcoming work. [This
paper will be published later in the Gazette, together with

1 ations of herbarium numbers, so as to make it immedi-
ately available to American botanists.—Eds. J

la
.

n» es ]n host plants, induced bv Puccinia graminis.

wh
1
"

6 ^llssed in a Paper sent bv V. M. Spalding. The leal"

th

lei e
-

a
,
ected is tnree times as thick as elsewhere. In wheat

temr ermal Cells are often enlarged and ruptured. Con-

lie re-
cms of cells show chlorophyll bodies decomposed.

M P
t0

-

the chanSes in the grain -

1. L> Waite spoke of changes in the fungus flvia us»
Campaign, 111.

F

X*\a' J" •Beal &ave an account of the flowering plants of
Northern Michigan.

abstracts of the botanical papers read before section F of the

A
-
A. A. S., at the 37th meeting, Cleveland, Aug. 15-22. 1888.

flea for unift

thPT paPer cites the discrepancies in the application of

orL • °f P ri°rity in the binomial and trinomial citation 01

m"!? and ur&es a method to secure uniformity.

rearV
r
;
Brilton « absent in England, and his paper did not

\vn« ,
section. As only the above extract was read, tneie

was no discussion.]
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A study of Hydrangea as to the objects of crossfertilization

:

by Thos. Meehan.
The author detailed a number of facts connected with the

structure and development of allied species of Hydrangea,
and argued that on no theory of evolution based on adapta-

tion to insect visits could these changes occur. He con-

tended that variety must exist in order to provide for order,

and that variations, as we see in Hydrangea, can be of no

special benefit to the plant, but exist for mere variety's

sake.

A phase of evolution : by E. Lewis Sturtevant.
Botanical varieties are the unit of evolutionary progress

under vegetable culture, as evidenced by a study of cul-

tivated and 'wild dandelion. Colored drawings "and her-

barium specimens were exhibited demonstrating the sub-

stantial identity of garden varieties with wild varieties, and,

conversely, showing the types for new future varieties.

Meeh
Messrs. CamnbelL Tracv. Ril

Notes on the inflorescence of Callitriche: by Jos. Schrenk.

>

The bracts of the inflorescence, which Caspary calls

stipules and Schenk calls trichomes, the author finds to be

bladders filled with air and with walls of a single layer ot

cells. The cavity of these organs is schizogenous and they

are equivalent to phvllomes. Their purpose is to give

necessary buoyancy to the apex of the stem. A study of

the histology of the flower-cluster makes the author believe

that the stamen and pistil constitute one flower, so that it is

not monoecious, as described, but perfect.
[In the absence of the author, the paper was read by the

Secretary. No discussion.]

Hygroscopic movements in the cone-scales of Abietinea: by

Albert N. Prentiss.
In most of the Abietineae, soon after the maturation ot the

ies, the persistent scales fold backward or outward fromcones
the axis to permit the ripened seeds to escape. The scales

are very sensitive to moisture, and in manv species exWD"
very rapid movements when wet, as with rain. Tins is

especially well seen in the cones of Tsuga Canadensis, £which the widely-open scales become completely closed in

twelve minutes. This property of the cone-scale is found to

be very efficient, first, in loosening the winged seeds from the

scale which bears them, and second, in favoring the wide
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SSTSS
of
^€

t
eeds

' ? the cones °Pen and close ***3^^-^ the
I.
eeds

.

are sown
'
thus 8ecuri°g thefr

ttansport in different directions by the varying winds.
L 1

he above abstract was read by the Secretary. No dis-
Siinn Jcussion.]

facts in the life-history ofYucca and the Yucca
os. Meehan .

The author gave some figures in regard to the time 01
opening and the duration of the flowers, with notes on the

1 a™ duration of the moisture exudation from the peri-
anth, i he cause of the sudden stoppage of the waste was
aiscussed, and some remarkable facts in connection with
rronuba vuccasella, observed by Dr. Rilev. confirmed. The
remarkable adaptation by which an insect is made to do the
work of self-fertilization which the plant could just as well do
ioi itself was contrasted with similar observations in the
animal kingdom.

[At the suggestion of Mr. Barnes, the President of the
section Dr. Riley, replied to the paper. He restated the
acts, which had been demonstrated conclusively, that Yucca
was incapable of self-fertilization, and that Pronuba cross-
eitihzes the flowers and oviposits in the pod. He cited
release's observations on the nectary, showing that the

i H\f
GtS n° reward in nectar for this work. He character-

jj
Mr

- Meehan 's conclusions as totally unjustifiable. Mr.
ay remarked that his plants of Yucca were self-sterile, and
e had no hesitation in saying that they were functionally

» the cause and significance of dichogamy In flowers; by
Tiros. Meehan.

'

j he author repeated the announcement of his discovery,
™aae first through the Proc. Phil Acad., that it takes a
npr-continued amount of heat to excite growth in the fe-

male than in the male organs of flowers, and that varying
masons will therefore advance or retard the several sexual
rgans accordingly. Therefore, there is absolutely nothing

"connection with the visits of insects to account for dich-

s ainy, which is solely an accident of climatic environment,

anJ d
the discussion Which followed, Messrs. Day, Fernow

hv *i
nes wholly dissented from the conclusions reached

D
? the author.]

deflation in the honeysuckle and insect visitors : by Thos.

Meehan.
1]*e author gave all the points in the flowers of certain
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honeysuckles, and the development of the extraordinary
amount of nectar from which the plant derives its common
name, and showed that the insects which visit the flower for

the sweet secretions take no part in the pollination of the

flower
.^

This office is performed by pollen-gathering insects

for which no special adaptation has been made, and which
rather aid self- than cross-fertilization.

Me j

Burrill, Barnes, Sturtevant and Riley, most of whom dis-

agreed with the deductions of the author.]
Systematic position of the Rhizocarpece : by Douglas H.

Campbell.
The paper gave an account of the author's studies in the

embryology of Pillularia and allied forms, which show the

Rhizocarpeai to be more nearly related to true ferns than

heretofore supposed. The more intimate researches were
carried on by means of paraffin imbedding and serial sec-

tions. The older literature was cited, and much shown to be

erroneous on account of unsuitable methods.
[The work was commended by Messrs. Barnes and

Burrill.]

Pollen germination and follen measurement: by Byron D.

Halsted.

.

I- The author, in studying the germination, sought to

improve upon the methods, and after considerable trial

adopted for holding culture liquid the artists' well-slabs, con-

taining as large a number of wells as possible of such size

that they can be covered with thin glass. The advantages
are obvious in the comparison of various sorts of pollen un-

der the same conditions or of the same sort in various solu-

tions.

II. The second part of the paper gave measurements of

various pollens, both moist and dry.
[No discussion.]

Comparison of the Flora of eastern and western Michigan
the latitude of4f 4o' : by W. J. Beal. f

..
pihe paper describes the climate and topography ottne

lake shores in the locality named. The following northern

plants were found on the east side of the state, and not on

the west side

:

Ei&ST" £& T «»« *«** Boott-

Jfofofe 3vu***a L - Carex sterilis Willd.

nSXiSSF"*™* Nutt £~?mghTu Towtz
tparganium simplex Hudson. BotAjchium simplex Hitchcock.

m
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The following southern plants were found on the west
side and not on the east

:

Acer dasycarpum Ehrh. - Ulmus fulva Michx.
Kubw oceidentalis L. Ulmus racemosa Thomas.
bambueus Canadensis L. Adiantum pedatum L.
imsafras officinale Nees.

These lists, so far as they go, support the prevailing be-
lief that the west side of the" state has the milder climate, a
view based upon the fact that tender fruits thrive better on
the west than on the east.

[No discussion.]

Observations on the succession of forests in northern Michigan

:

byW.J.BEAL.
JJ

After referring to various unsatisfactory and unscientific
theories as to the cause of the change in the character of a
forest when a "second growth" appears after clearing or
burning of the virgin forest, the author gives an account of
his observations in various localities in Michigan. In a vir-

gin forest there are, in addition to the Coniferas, scattering
trees of maples, oaks, ash, aspen and various shrubs and
deep-rooted perennial herbs. The young deciduous tre I

are small and spindling, and almost always come from clus-

tered roots called " grubs," showing that the present growth
is not the original sprout, but the second, third or fourth

from the same root. Often smaller plants, only a few inches
nigh and less than an eighth of an inch in diameter, are found,

which show bv the bud-scale scars that they are four to ten

years old. It is not difficult to find oaks under eighteen

mches high that are twenty or more years old, and, as the

Present may be the third or fourth sprout, it is not improba-

We that the root is sixty to one hundred years old. All the

deciduous trees named show the same mode of growth,

while the young hemlocks and pines do not behave so. un
examining "stump lands" which had just been burned over

abundant shoots of the deciduous trees named were found

coming up from the stumps or roots, but no pines or hem-
lo<*s. Older stump lands show the same facts, the young

deciduous trees, however, being larger. .,,

n
On -jack-pine plains," where the second grow hi _U

Predominantly the jack-pine, seventy-two species of pi ants
are

We uniformly observed, of which sixty-eight are^peren-

^k including among trees two aspens, three oaks and one

P^with occasionally two other pines Oi the tree the

0aks survive fires in the way above indicated, the aspen
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seeds are easily blown in by the wind, and seeds of the occa-
sional pines come from neighboring territory. Pinus Bank-
siana, however, is specially adapted to seed itself in the same
place by the persistent closure of the cones, which are borne
even by very young (five-year old) trees. Onlv unusually
dry weather, the death of the tree or the heat from a fire will

cause the scales to open and allow the seeds to escape. Of
seeds 2-4 years

""
" "

old, 85 per cent.
4-6

<

Thus, when the second growth is different from the first,

it is explained by the persistence of the deciduous trees
already present or the introduction of new species in the
ordinary course of seed-distribution. When it is not differ-

ent it is because the species of pine is specially adapted to

reestablishing itself.

[After a few questions, further discussion of the paper
was postponed until Monday morning, when Mr. Fernovv
wished to speak upon it. He was called away suddenly,
however, and the discussion was not resumed.]
Discovery ofthe production ofimmunity from contagious dis-

eases produced by chemical substances formed during bac-

terial multiplication : by D. E. Salmon.
1 he author discussed and answered objections to this

theory of immunity, which was presented to the Association
in 1886. MM. Duclaux, Roux and Chamberland endeavor
to minimize his discovery and claim priority, though their

work is more recent. The early experiments were defended
and their de monstrative character shown. The author, there-
tore continues to claim priority.

[No discussion.]

BRIEFER ARTICLES.
The Botanical Exchange Clnh.—As there is no regular committee to

report on the Exchange Club, and as that club owes an account of itself

to its parent, the Botanical Club of the A. A. A. S., the following informal
report has been prepared :

of th

At
T*?*

thC 8es8ions of the club held during th« New York meeting

ptI , ,

A< S" the Rev- Thomas Morong suggested that a botanical

eountrf t? '
8immar t0 th08e esistinS in Europe, be formed in this

of thl 1 t
8Uggesfcion met with the heartv approval of many members

Wa l7 * committee, consisting of Dr. George Vasey, Dr. Sereno
vatson, Dr. N. L . Britton, Rev. Thomas Morong and Prof. Byron D.

aisted, was appointed with power to act for the club, and to report

#
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through the botanical magazines. The committee published, first in the
Gazette, and in the Bulletin for February of this year, a preliminary out-
line for the organization of the Exchange, based on the rules of the Bo-
tanical Exchange Club of the British Isles, and asked for suggestions and
improvements for a permanent constitution. A few months later the
committee published a note announcing the location of the head-quarters
of the Exchange at the National Herbarium, in the Department of Ag-
riculture at Washington, and soon after the final report of the committee
came out in the June number of the botanical magazines in the form of
the governing rules of the Exchange.

As at present constituted, then, the Botanical Exchange Club consist
of a number of persons organized for the purpose of exchanging botanical

specimens, and governed by certain rules. The correspondence, finances
and general management of the Exchange are in the hands of a director.
A considerable number have already become members, and packages of

specimens are beginning to come in. With the increased membership
and contributions th^t the Exchange will have by the end of this season's

botanizing, the director can soon put the exchanging into full active

operation.

Printed copies of the rules will be distributed, and an opportunity
will be given to any of the botanists present to become members of the

Exchange. The annual fee of two dollars has been set for the purpose
of paying the expenses of printing, transportation of specimens and

correspondence.

All packages and correspondence should be addressed to Dr. George

Vasey, Director of the Botanical Exchange Club, Department of Agricult-

Ur*> Washington, D. C.

A list of new mosses of If. Am.—The descriptions and drawings of

the Allowing mosses, by F. Eeoauld and J. Cardot, will be issued shortly

m the Botanical Gazette :

Micrvb Kansas (Henry).

Weisiaviridula Brid. var. nitida.—Louisiana (Langlois).

Peranum hyperboreum C. Mull. var. papillosum.—Greenland.

L'tcranum. Qnh,,i^f^^,^ /n a.m,,^\,^ mr *
' ******

condensed

condenscUum Hedw.). Southern State

Dicranum scoparium Hedw. var. sulcatum.—Miqueloa (Delamare).

Dicranum HoweMii.—Oregon (Howell).
Peranum Mi<juel<men$e—Miqueloa (Delamare).

Fmidens ineurous Schw. var. brevifolius—Louisiana
(Langlois).

Tnchxhn
{?) flexifolius.- Florida (Sawyer).

p Phscomitrium pyriform- D-* J — TM«nhnsii.- Louisiana (i^ang

°18
)- New Jersey (Green).

Langlo

B —m Florida (Sawyer). nr»*nn
. / . ' •_- -j v rrntimrrdiea). Oregon

Fvntinalis Oregonensis (sub-species of JE antipyretic)-

(Howell).
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Alsia Californica Sull.var. flagellifera—California (Miss Mann).
Eurh i/nehium strigosum B. S. var. Barnesii.—Idaho (Leiberg).

Plagidhecium dentieulatum B. S. var. microcarpum.—Idaho (Leiberg).

Ambhistegium riparium B. S. var. serratum.—Kansas (Henry).
Amblystegium riparium var. Floridanum.—Florida (Garber). Louisi-

ana (Langlois).

Hypnum symmetrieum (sub-species of H. uncinatum).—Idaho (Lei-

berg). Oregon (Howell).

Hypnum arcuaium Lindb. var. Americanum.—Louisiana (Langlois).

Silk seeking pollen.—Director Speer, of the Iowa experiment sta-

tion, is making some interesting experiments on the fertilization of corn.

It is found that the silk will remain green and in a receptive condition

and grow in length for a long time if not fertilized. Some silks just

measured which have been out nineteen days, but covered to prevent

fertilization, are sixteen inches beyond the ear. In one instance a few

silks were fertilized the second day after they appeared, and six days

later the remainder, two sizes of kernels appearing on the ear. In an-

other case the ear was covered until the silk was well started and then

pollenized. Twelve days later it was examined and found to have set

almost perfectly, but the kernels toward the base of the ear were the

smallest, showing that the longest silks required the most time for fertil-

ization. In ordinary cases the silks from the base of the ear appear

much the soonest and the lower kernels become fertilized first, la an-

other case where the outer (lower) silks were cut off and the whole left

exposed a greater difference in size between the top and butt kernels

appeared. Silks were repeatedly cut off and the ear afterward success-

fully fertilized, proving that it is not the forked apex of the silk alone

that is receptive. A. A. Orozier. Ames, Iowa.

EDITORIAL.
Another proposition was made and considered this year to erect

the Botanical Club of the A. A. A. S. into a section, or at least a sub-sec-

tion. Fortunately, we think, the committee reported adversely to the

proposition, after consulting the council and those who have had some

experience with similar movements in other sections. We hope that this

endeavor will not be renewed. It tends, even when unsuccessful, to ex-

aggerate the importance of the club, and to that extent to interfere with

its usefulness.

Another proposal which we think would be equally harmful
should

it be acceded to was that the club request the council to publish its pro-

ceedings in the regular volume. The Botanical Club should hardly be

formal enough to be said to have " proceedings." It is to be the place
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where the short and less important observations can be set before our
fellows; where the progress of investigations can be stated and coopera-
tion asked

;
where movement, for the benefit of botanists (such as the

Exchange Club) can be initiated ; where the botanists can meet infor-
mallyand become better acquainted. Such were the objects of its founders,
and these features it should be our endeavor to preserve. Any attempt
to dignify it by adding formalities or limiting its freedom of speech
would only ruin it.

As it is, there is a growing tendency to encroach upon the biologi il

section. The sectional committee this year followed the precedent of the
past two years, and arranged the programme so that all the botanical

papers were read in the morning, and all the zoological in the afternoon.
This year the " cutting " of zoological papers by the botanists was more
marked than ever. Hardly a corporal's guard was present in the after-

noon. The zoologists, who largely attended in the morning, complained
of the desertion, and with justice. We are quite convinced—the convic-

tion has been growing for two years—that the programme should be once
more arranged so as to intersperse the papers. Not that botanists should
be made to listen to what they don't want to hear, but they should not be

invited to desert the section, for they are likely to hear a zoological paper

which will be quite as instructive and suggestive as a botanical one.

We are quite unable to account for the fact that in general the

Botanical Club was better attended this year than the biological section.

The zoologists were in the minority, both in number of members and

number of papers. Very little can be claimed, however, for the quality

of the botanical papers. With some exceptions, they showed a narrow-

ness of observation and a superficiality of study which were lamentabi

« we may assume the hortative, do let us broaden our conceptions of

"instigation, and when a subject is undertaken, look it from all sides,

8tndy its literature, and bring our observations and experimen to bear

uPon it in such a way that we reach not a conclusion, but the conclusion,

and the only conclusion. If we do not narrow it to that point we lose HI,

and have merely our trouble for our pains.

OPEN LETTERS.

Prof. E. Hackel, on the citation of authors.

'

anot?
Mr

:
Be°tham proposes the reduction of a genus to isecti

,Ser Wlthout Siving a complete list of the changes in nomen- u

wn»ch resuts fm£, tw «n«J»;«« h* *•* «*f matidered the author 01 »»j

cZi?
resnlts from that alteration, he is not mu *a tne au « *

omb tlon of nameg which
.

B ;iiade b other per.-on^.'P^
gluct10ns For instance, Triodia acuminata, ambigi. matica, si £
mSmf

'&* are n° names of Bentham's, because you n ne.er qu

LjgJgJ»B_worka where these names are to be found
;

1 E«ract from a letter addressed to DrTo^S^ «y. O. r,J
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On the other hand, are you sure that Mr. Bentham, if f xaminingall
the species named above, would maintain them all with the rank of

specie^? Possibly, yes ; but y< u can assert nothing, and therefore you
can not attribute such names as Triodia Texana to him. * * *

As matters now are we must quote Triodia Texana Vasey in * The
Grasses," etc., etc. The botanist who seeks this name in vour book finds
the indication " Tricuspis Texana Thurb.," and low lie is at a loss where
to find more information about that species. The author of Triodia
mutica is F. L. Scrib. in Bull. Torr. Bot. Club X, p. 30. He is also the
author of Hilaria rigida (in Bull. Torr. Bot. Club IX, p. 86), not Bentham,
who, in Notes on Gram., p. 62, mentions only H. cenchroides, H. Jamesii,
H. mutica, H. sericea, as congeners.

I is true that it is no merit to change a name if another has given
the reasons for changing it, but the quotation of any name of author
behind a combination of names expresses or proposes no acknowledgment of

merit at all, but serves only to guide the botanist in his search for infor-

mation about the specie*. This is the principle recognized by most
European botanists, and it implies the other principle that the quotation
of the book where to find information is more important than that of

the author of the name.

Concerning nomenclature.

laoe
1 was ™uch surprised when I read in the Botanical Gazette (June,

I8SS, p. lol)
:

" Shall the law of priority apply only to the combined
generic and specific name, or to the specific appellatfbn as well?"

it 1 understand it means a doubt as regards the fixity of a specific
name when a species is transferred to another genus.

±nis point has been clearly considered and settled in the 57th article

u^.n '8
<>f Nomenclature, recommended by the Botanical Congress

Held at Paris in August, 1867 1
:

"When a species is moved into another genus the specific name is

maintained, unless there arises one of the obstacles mentioned in the

articles 6z and 63." (If the name exists already in the genus or could
lead to some misconception.)

This rule is in conformity with the general principle not to change
names without absolute necessity. It has also an advantage, which is to

neip remembering a species formerly in another genus.

an\a^-a
that rule in several cases more or less analogous to our

'Sff nomenclature. When Mexican cities have been transferred

pjHrT u ?
ta

,

tes their names were not changed ; when the name of «

Pr?tw u*
nged

i ^ose of the streets are kept; and if John Brown discov-
ers that his real family name is Smith, he would be John Smith,

of Am!„°J\T !° *eca11 that our rides were first submitted to a committee

hi fw»
en *

!
)otam3, s of five different nationalities, afterward discussed

bVnnfv^ i

mgSbymore ^an a hundred members, and finally adopted

fixi?v nf f ^meat Since that t^e I never heard any objection to the

LrvT i 8Pn
lfic ^mes

' and if new names are given that are not neces-
sary I would consider them as null

Casdolle

Polygamous flowers in the watermelon.

or dio^nn,»
he

T
har:l(

:

ter8 g'ven for Cueurbitace* is" flowers monoecious

—^"^ili^f^^ to-day on the Volga watermelon,
I
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a variety from southern Russia, I discovered that the so-called nutilkte

fcwe^Tl^T r°
ne hUDd^d fl-ers wi7;t;!n„e a

the samp JI ? ft
'?

al
-

In
>renly^ x 0;, *es ,he stan,en « "ere three,

Sua nmlr T

^^'"'"ate Sowers, which were present in about theusual number. In the others the stamens ranged from one to live WhereXW
o7th^nfn

tthey fei'nated
^
Vi,h the fi™ Petal./«nd wHlt theS

stood a torJ* )?Th Ca
T- 0i the three 8tamen8 dually found, one

onhPllft. f
Wlth ^6 petals and the 0,her two opposite to them/eachoMne latter showing by its potation and larger size that it represented

Ames, Iowa.
A. A. Crozier.

CURRENT LITERATURE.

_ A host-index of fungi.
lhose who are acquainted with the Cryptogamic herbarium of

Harvard University know what voluminous indexes are kept up t

acihtate study of that splendid collection. In publishing an index to
e hosts of parasitic fungi 1 the director and curator of the herbarium
ave placed at the disposal of students of fungi a most important help,

vhich will not only prevent the duplication of much drudgery, bin
will also greatly facilitate a more accurate study of the mycologic flora,

> nerefore, " tend to lessen the amount of indiscriminate species-mak
jng, which has already become a serious evil." The index consi-'s of a
's of hast plants arranged in the usual order, and in nomenclature fol-

wing generally Watson's index. These names are printed in boId-fa<<

ype,and followed by the names of fungi occurring upon them. Synonyms
ut sparingly given, usually only those which have appeared in con-

nection with the record of the occurrence of the species on parti ilar

hosts in N. A.
It is needless to dwell upon the utility of this publication. It com-

mends itself at hrst thought to mycologists. The typography and arrange-
ment are excellent. The authors expect to complete the work during the

|j<»ming winter. Copies can be obtained for $1, by addressing either of

6 authors, at Cambridge, Mass.

- . The plant cell.
it is a little over twenty years since Hofmeister's " Lehre von der

mzenzelle" appeared, and in those twenty yeai 1 vast advance has
en made in our knowledge of the finer structure of the plant cell by

!

eana of the improved optical appliances, and particularly the methods

investigation. As no work has appeared since the cla- d treatise of

^ofmeister which gives in compact form a statement of the knowledge

-iP^f^boutthe plant cell, this book2 of Dr. Zimmermann is specially

D•"SSSST'
V
J%G - and Seymour, A. B.-A provisional host index of the ton* tf the

27,v
Polypetal«- PP- 52. k- rov. 8vo Cambridge :

[the authors] Au^

£« de7Eno?if,
KS A—Die Morphologie und Physioloeie der rnanzenzelle. <;•**££

^ fisc ,«
cykl°Padie der Naturwissensrhaften : Abtlieilung, Handbuch d. h mk.i pp.

68. #>, roy. 8vo. Breslau : Edward Trewendt. IS»T.
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welcome. It forms a part of Schenk's Hand-book of Botany, parts of

which have already been noticed in this journal (vol. x. 314 and 331). So

vast has become the literature of this subject that it has been quite im-

possible for Dr. Zimmermann to test all the observations recorded, butbe

has evidently used great care in quoting results, and has gathered from

many sources. In a bibliography/- which lays no claim to complete-

ness," 376 separate papers and works are cited. Botanists would thank

the author had he done nothing more than summarize the chief points

contained in these widely scattered papers; how much more do they owe

him for the painstaking sifting and digesting which he has performed.

The judicial remarks upon various opinions and theories seem to indi-

cate a wise conservatism and the application of sound common sense to

the intricate problems presented by the plant cell.

It is quite impossible to review this excellent work in detail in the

space at command. We can serve our readers better by giving an insight

into the scope of the work by citing the chapter headings. The first

part (166 pages) treats of the morphology of the cell under the following

main topics : Form of the plasma ; intimate structure and chemical com-

position of the cytoplasm; the nucleus, its intimate structure and the

chemical composition of the resting nucleus, nuclear division and coa-

lescence; the chromatophores, their finer structure, chemical composi-

tion, inclusions, multiplication and metamorphoses; other organs of the

plasma (such as cilia, eye-spots, etc.)
;

proteid grains and crystalloids;

starch grains and similar bodies ; the solid and liquid inclusions of the

cell
;
chemical composition, form, finer structure, origin and growth of

the cell-membrane
; cell-formation and growth.

The second part (40 pp.) treats the physiology of the cell under the

heads: theory of swelling and osmose; physical properties of the cell-

membrane; the hygroscopic parts of plants; physical properties of the

plasma; aggregation; and the mechanics of the cell.

We venture to predict that this work will become as indispensable to

students as Hofmeister's has been. American botanists especially will

appreciate it the more because of the inaccessibility of most of the

literature.

Minor Notices.
The seventh part of Husnot's MuscoloziaGallica" has been issued.

It concludes the genus Orthotrichum, to which a key to species is given,

and treats the genera Encalypta, Schistostega, (Eli podium, Dissodoij,

Tayloria, Tetraplodon, Spkchnura. Ephemerum, Payscomitrella, Dwcel-

mm, Pyramidula, Physcomitrium, Entosthodon, Funaria,Mielichhofena,

Orthodonttum, Leptobryum, Anomobryum and Plagiobryum. Bryolo-

gies will notice the new a sociation of the genera. The plates of tnis

valuable work grow better and better.

TTfTJZ°mneS '
7*"™ai Son. PP. 193-2:

de France et
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The commissioners of the state reservation at Niagara requested
Mr. David F. Day, the well known botanist of Buffalo, to prepare a list of

the flora of the vicinity of the falls. This list
4 comprises 909 species.

Common names and remarks on the localities and relative abundance
are given. From Mr. Day's reputation for painstaking accuracy, we are

sure that the catalogue may be depended upon.

The first bulletin5 of the division of pomology of the Department
of Agriculture relates wholly to fruits which can only be cultivated in

the Southern States or California. Two Japanese plums and three vari-

eties of Japanese persimmons are figured in colors, and certainly look

tempting enough. The remainder of the report gives accounts of the

growing of various tropical and semi-tropical fruits which are either now
cultivated or might prove profitable in the localities named. The num-
ber is surprisingly large.

NOTES AND NEWS.

Dr. Douglas 11. Campbell has been elected to the chair of botany in

the State University .»F TnHi».nn.- v,„,,vyicnuj «J1 J.I1U IrlLlcl.

In the description of Polytrichum Ohioense.in the August Gazette.

P- 200, Crowdin Mount, N. C, should read Crowder's Mount.

The professorship of botany at Bryn Mawr College has been con-

solidated with that of biology, under the charge of Dr. E. B. Wilaoa. We
are sorry to record this backward step.

The Botanical Club, A. A. A. S., registered nearly sixty at Cleve-

land. So great has been the exodus to Europe this summer that that

number may be looked upon as large. The absence of botanists from

east of the Hudson was conspicuous.

,
MB. B. T. Galloway, at present assistant in the section of vegetable

pathology of the Department of Agriculture, will become the
i

head o

the section when Mr. Scribner assumes his duties at the University 01

Aennessee. The change will occur in October.

w
DR. Delamare, whose work in connection with the Flora.of

Jggjjj'was noticed in this journal for June (p. 163), died recently Jjggg;as we learn from xM. Jules Cardot. Dr. Delamare was an^Jff
°

Sand
and had alm08t comPleted hiS botamCiiI exPloratl°n

. Wskminbki gives' a brief account of his rese-rches upon Uie nature

^aleurone grains. He concludes that they are forn* WJJJJ
whioh contain proteids in solution. By loss ofjmte

:
m ripening

substance nf th a .!.»...»..., —,;„ U nrecimtated througn a v j«uostance of the aleurone grain is precipitated
cnemical nrooP«s

&
process.

c?^r%?«s
^•i Printers. 1888.

TT qYAN I>EMAN, H. Eu
- o. in i««t » - :*•

tttf
1887

* Pp ' l *9 ' P1 - col. iii. 8vo. Washington
:

G.

**r
- <*• deut. bot. Gesellschaft ri. 199 (July 24, 1S88)

18*
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Professor Jos. F. James, lately of Miami University, will become
pro'essor of botany at the State Agricultural College of Maryland at the

opening of the college year in September. The institution is located
very near Washington, so that scientific companionship is not lacking for

the teachers there.

The extent of Dr. Gray's fame is well illustrated by the fact that

many of the smaller foreign periodicals, not especially botanical, have
given longer or shorter notices of his life and works. Our attention is

called to such a sketch, written by Dr. P. Magnus, in the Naturwissen-
sihojtlkhe Rundschau, published at Braunschweig, Germany.

The meeting of the botanical section of the Philadelphia Academy
of Natural Sciences held on February 13 was devoted to memorials of

Dr. Gray by various members, each treating of a different phase of his

work. Addresses were made by Mr. W. M. Canby, Prof. J. T. Rothrock,
Dr. W. P. Wilson, and Mr. Thomas Meehan. A suitable series ol resolu-

tions offered by Mr. J. H. Redfield was then passed and ordered on record.

In the last fascicle of the Annates des Science Naturelles (Manique)
(yol. vii, parts 2, 3, 4) MM. Bornet and Fl ihault continue their revision
of the Nostocacere of French herbaria. The present put includes the

eight genera of the Nostoceae, of which two, a new one, Wollea,2 and
Hormothamnion, are not found in Europe. From the enormous syn-
onymy of some species, we judge that the revision has come none too

soon.

Section F, at the Cleveland meeting A. A. A. S., was rather unfortu-
nate in its; secretaryship. The secretary, Dr. N. L. Britton, was absent at

Kew, England. Mr. B. E. Fernow, chief of the forestry division, De-
partment of Agriculture, was elected secretary pro tern.; but on Monday
morning he received word of the death of hi* wife's father, and was
obliged to leave. The conclusion of the duties devolved upon Mr. C B.

Barnes, who was elected at the morning session.

De VRiEShas lately studied the young absorbing roots of plants «i(h

reference to the mechanics of the tissues. He concludes from the follow-

ing experiments that either the so called " bundle-sheath " {Kemschnde)
or the pencambium, or both, bear the root pressure. A root ol Iris

rueuaacorus, 12 cm. long, with the root tip uninjured, was placed under
• pressure of 35 cm. of mercury. Every fifteen minutes a microscopic* lly

tnin tangential section was cut irom the root at a place 2 cm. from ttu

tip. No water appeared at the surface of the cut until the sheath wat

reached, when immediately a drop was exuded. Similar experiments
witn like results were made upon the roots of Dipsacus sylvestris and the

22* * van
?na PIafits. He also shows how the sheath is adapted to re-

8i« trie nitration of the water under root-pr. ssure before it becomes sut>-

Z f
e\ , ,

ea also 8tates that the movement of protoplasm in the

ceils which take up or transport water is such as to facilitate its passage
to the vascular system in the interior. In the root-hairs the rotation is

from one end to the other ; in the epidermis parenchyma sheath and
pencambium the chief stream passes over the tangential and transverse

lit!',
movement is strongest in the cells in which the absorption ol

water is greatest. As the suberization of the walls proceeds it gradually
uecreases, and ceasesMvhenthe process is complete.3

Spharozygafaccato!
1 ' W,° ka°Wa "^^^t, Rev. Francis Wolle, and including hi*

(1888)
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Development of cork-wings on certain trees. I.

EMILY L. GREGORY.

The name cork-wing has been applied to ridges of cork}
substance extending lengthwise along the young stems of
certain trees and woody shrubs. One very prominent ex-
ample is that of Liquidambar styraciflua, a tree which in the

southern states attains a large size, the young branches of
which are ridged with this cork formation, so that the tree,

when standing leafless, has the appearance of being supplied
with a set of troughs to conduct off the water.

This peculiar habit of growth is exhibited by several other

species of trees, which, however, differ less 'in appearance
from the ordinary bark-producing tree. Such are certain

maples, oaks, elms and a few others. The peculiarity of the

liquidambar tree is that the wings of the lateral branches

Project mainly from the upper side, thus giving the tree in

winter the curious appearance before mentioned. It was
with reference to this one-sided growth, together with the

'arge amount of material seen to be expended in what seems
a useless appendage, that a brief study of the manner of for-

mation of these wings was undertaken. This led to a simi-

ar study of some of the other trees referred to above. In the

"terature of cork and its development, this peculiarity i men-

«oned as of sufficient importance to admit of its receiving a

Particular name, but, so far as I have been able to learn, no

fecial examination has been made of the so-called coiK

J^gs as distinguished from other forms of corky projections

from the surface of dicotyledonous and coniferous gW*™'
Dr-Carl Sanio, in his work on cork,* remarks, with true

s<fntific candor, <« It is extremely difficult to study the de-

velopment of cork wings." Sanio's ability as an «"£«
[°\ and the amount and*value of his contributions to botany

cal science are too well known to require proof he. t, a

his remark occurs in connection with what he says_ o

Liquidambar tree, it may be well to explain at the outset m
the following results are notgivenj^J^^

1 prtng8heim>
8 Jahrbucher, 1860. Vol. II. Page 39.
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haustive study even of the few species examined, but rather

as an introduction to an intended wider and more detailed

investigation.

In the whole rancje of vegetable anatomv there is, per-

haps, no other subject about which so much has been written,

which still remains so obscurel)r treated in the ordinary text-

book as that of cork formation in general, and more especially

of that peculiar process which leads to the formation of bark.

One reason for this is, without doubt, the lack of agreement

among different authors in the use of the terms referring to

the outer growths of woody stems of dicotyledons and gvm-
nosperms. For example, several text-books, written in Eng-

lish, differ in the definition of the term bark, which, though

acknowledged to be a general, rather than scientific term,

still deserves to be used in a manner to make clear what part

of the stem is meant. Another very probable reason is, the

difficulty of the subject itself and the fact that each successive

author, in writing upon it, introduces new terms and partially

modifies the old. Owing to these facts, a summary of the

terms used, with their definitions, together with a brief his-

tory of the subject, may be allowed before entering upon a

description of the work* done.
A to its history, it is, perhaps, unnecessary to state that

cork was one of the first objects of microscopical investiga-

tion, cis this was purely accidental. Robert Hooke, about

the middle of the seventeenth centurv, invented an improve-

ment on the compound microscope of that time, and in order-

to show the importance of his invention, used pieces of cork

among other objects. H. von Mohl was the first to publish

a description of cork in an article entitled, Untersuchungeti
fiber die Entwickelung des Korkes, etc. 2

. In this he showed

that the bark owes its origin to the development ot cork-

lamellae inside the rind. 8 Rudolf Miiller 4 followed him, but his

work was limited to the relation of the cork to the other tissues

ot the rind of deciduous trees. Later, Ilanstein, 5 Schacht

and Schleiden 7 made various studies in this field. After

Verm. Schriften, p. 212* Cim. ounrmen, p. 2112.

3 Kind here in the general sense of German " Rinde," /. *., all that part of the ste

outsile the cambium ring. Primary rin I. th e cells of the fundamental tissue of 1

:em between the epidermis and the rii of vascular bundles. Secondary rind, au 1

phloem tissue, both of the original vascular bundles and whatever secondary gro*

may be added from the cambium layer.
4 Breslau D ertation.
5 Untersuchungen iiber den Bau und die Entwickelung der Baumriude.
6 Der Baum.
7
Grundzugeder\Vissenschaftl. Botanik. 3d edition. Page 283
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them came Sanio, who says that the previous investigations
have reference mainly to the relation between cork and the
other rind cells, and that, while they make clear the meaning
of this tissue in the household of cork-building plants, the his-
tory of its development, the law governing the succession of
cell growth, etc., has not yet received attention. Schleiden
had made the mistake of supposing the development to orig-
inate in all cases from the epidermal cells. Von Mohl and
Hanstein attributed it to the first layer of primary rind cells.

Sanio now made a more thorough studv of it in reference to

this point, and showed that there is no uniformity as to the
place of origin of the cork tissue, but that it begins, in some
cases, in the epidermal tissue, in others, in the first layer of
primary rind cells, or in the second or third layer, and finallj

it may originate more or less irregularly, deeper in the rind tis-

sues. The layer of cells which take on'this activity, beginning
to grow and divide, thus forming new tissue, was first named
cork cambium. Nageli named \VphcJlogru. Sanio showed that

from this layer the "cells of the cork tissue were cut oft' toward
the circumference :*the same phellogen layer could also cut

oft cells toward the center of the stem, growth proceeding
both in a centripetal and centrifugal direction. There was,

however, this difference, the cells cut oft' toward the circum-

ference were more or less corkv in nature, while those de-

veloped on the opposite side of the phellogen layer became

Parenchymal tissue and might contain chlorophyll.

.
In 1877 von Hohnel8 took\ip the subject again with spe-

cial reference to the chemistrv of the tissue, and gave as a

reason for his investigations that, up to that time, the ques-

t]°n, "What is the suberin of authors?-' had not been

answered
; that there were two principal views on tin -abject,

the one, that suberin is nothing more than a physica modi-

fication of cellulose; the Othef, that it is itself a substance

ornung an integral part of the wall whose foundation is eel -

1 ose
- The latter view is folly sustained by his researches.

ellulose^-says suberin is just as distinctly a substance aj. c
™"£J

I Jgnin. Farther than this, he shows how it 1
distributed

? «* wall and how it may be detected. By these tests he

P*>veS that much of the tissue heretofore considered corK

Slsts largely of lignin, that these tissues alternate urtn

*** other, the lignin be ng produced early in the season.

^e suberin'ht
h will be' impossible to makte clear what tbllowsjvidiout

* ^"chte der Wiener Akad. d. w. Nov. H77. lxxvi. i. p. 587.
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an explanation of the technical use of terms as generally
agreed upon by different authors on this subject, taking

De Bary as authority wherever differences exist. Sanio
named the cells cut off from the phellogen toward the center

of the stem phelloderm. those cut oft' toward tbe circumfer-
ence -phellem; von Mohl made a distinction between the

' plate-formed cells, that is, those of short radial diameter, and
the longer ones, naming the former cork, the latter periderm
cells : this distinction being considered unscientific, inasmuch
as both are developed alternately from the same layer, De
Bary, 9 who wished to retain theterm periderm, determined
to refer to this word all that tissue originating from the phel-

logen layer. So that, as the terms are now used, periderm
consists of two kinds of tissue, that developed from the phel-

logen, found on the outside of this layer, which is named
phellem, and that formed on the inside of this layer, named
phelloderm. According to von Hohnel, the phellem consists.

or may consist, of two kinds of tissues—true cork cells,

whose walls are suberized, and ligneous cells, whose walls

are mainly wood. These latter are called phelloid, the former
cork, and this without reference to the form of the cells, the

substance of the cell wall being the ground of distinction.

According to the plan of origin of the phellogen cells, there

are two kinds of periderm, called superficial and deep-seated,
sometimes, also, primary and secondary as the superficial,

when present, always precedes the deep-seated in order ot

time. De Bary makes this division, describes the superficial

periderm and then savs. " the position of the internal is not

determinate in a sense generally applicable to all cases
and that this is owing to the number of transition forms be-

tween it and the superficial. He does not give the exact

position of the phellogen laver of the internal periderm.
Joseph Moeller,io in his Anatomie der Baumrinde, gives four

classes ot superficial periderm, considered with reference >

the exact position of the phellogen layer. These, he savs,

may be reduced to three, when genetically considered. Of

these three, the first is when the phellogen layer is the epi-

dermis
; the second, when it is situated in the primary rind

the third, when in the phloem of the vascular bundles. This

ast, he says, may be considered a transition form between
the superficial and the deep-seated. For the latter, it must
be inferred its place is in the phloem of the secondary growth.

iTa™^- 1^ A
^
at °f Phanerogams and Ferns (Bog. trans.), pp. 114 and 544.

1882
nat0mie der ^mrinden. Vergleichende Studitn von Dr. Joseph Moeller.

Berlin.
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or the phloem produced by the cambium ring after it is com-
pleted around the stem.

Difficult as it is to harmonize the different ways of de-
scribing the processes of periderm formation, as given by
various writers, nearly all agree in the main features of that

by which bark is produced, viz: bark is the product of the

internal or deep-seated periderm, and it consists of all that

portion of rind-tissue outside of this periderm, which tissue,

cut oft* from nourishment bv the corkv layers of periderm,
dies and is eventually thrown off. This is the Borkc of the

Germans and the ecorce crcvasstc of the French. 11 One
form of internal periderm originates from phellogen cells

extending in a nearly continuous layer around the stem ;
this

gjves rise to the so-called ring-bark, examples of which are

Vitis and Clematis. Another form , of internal periderm
arises deeper in the rind of certain stems on which there is

already a superficial periderm. The phellogen cells of this

torm, instead of extending in one layer around the whole

circumference, arise in such a manner that, as De Bary ex-

presses it, " they abut on the outermost layer of periderm for

the time being," referring here to the repeated formation of

internal periderm
; the cork thus formed cuts off bark in the

form of scales. The favorite example of this is the Platanus.

Hence the two kinds, ring- and scale-bark. Now, accepting

™e definition of bark given by De Bary 12
, we must exclude

all those trees from the list of bark-bearing ones which do

not have, at some period, one of the two forms of internal

Periderm. He quotes this definition, however, from von

Mohl, and does not himself adhere strictly to it, as on a page

or two previous he gives an instance of phellogen arising in

the second or third subepidermal layer and cutting o a

small bark. This, according to both De Bary and Moejier,

m tist be considered as a superficial periderm, and tbewnei

Uteres more consistent^ to the definition of bark. nHonn
a
L
3 he gives only 83 genera of bark-producing trees amon

the 392 specimens which he examined, and he expressly

states that these 83 kinds possessed internal or secondary

Periderms a ]

Now, according to De Barv's explanation ot supertcia

Periderm, Which differs from Moeller's only « "»>*££
tlehniteness, it is with this kind of periderm ^f *at

$.-uv,ucoa, n is Willi una ivuxv. -.
, p nmnt

object has to do. In connection with this, is one point

Darp£
raite ** B >tanique par J. Sachs. Traduit de Tallemand .ur U « H

<

Par Ph. von Tieghem. 1871.
a Comp. A nnt. p. |.

m note



254 botanical gazette. [October,

dom noticed in text-books, and that is, that the superficial
periderm also gives rise to two kinds of coverings, which
De Bary names suberous crusts and suberous integuments
(kork-krusten und kork haute). These two forms owe their
origin to the difference in the manner of development of the
cork or corky layers. Here De Barv classifies, apparently
without reference to form of cell or nature of wall/ meaning
by cork the phellem, or all outside the phellogen layer.
Where this develops with nearly equal rapidity around the
whole circumference, it forms " the suberous "integument;
where, owing to some cause, the development is irregular,
certain portions of the phellogen producing faster than oth-
ers, suberous crusts are formed, and it is in this category
that he puts the cork-winged trees, together with all those
having deep, irregular furrows and ridges along their sur-
nice

It is in reference to certain differences in various cork-
winged growths that the following study has been made, the
author believing herself to have noticed some facts which
may have a bearing on certain physiological questions at

present under consideration. Although the number of spe-
cies examined was quite limited, vet, for the sake of con-
venience, they may be considered"' as represented by three

p'Pes, guercus macrocarpa Michx., Ltquidambar styraciflna
i-., and Euonymus alata. The latter genus is extremely in-

teresting from a systematic standpoint. No two species ex-
amined agreed in the manner of cork development, while a

variety differed from its species only by a slight and unim-
portant variation. Qiiercus macrocarpa. and those agreeing
with it in structure, deviate less than the others from the so-

called rough-barked trees, or those whose trunks are ridged
and furrowed while their branches are smooth. The younger
Dranches ot Q^ macrocarpa, however, are completely cov-
eied with a set of wings, generally five in number. The
manner of their origin is as follows :

Q.
CARPA

.

^icins were examined July 10, which were taken from a

,v i?i T, ays before from the Arnold arboretum, and
which had been kept in a fresh, growing condition. At thi

time the young stem was covered with a periderm of six or

seven layers
; even the youngest internodes on the shortest

Blanches, some not exceeding h™ millimeters in length-exceeding two millimeters in lem.
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were covered with a periderm of six or seven layers in thick-

ness. Lenticels were very numerous over the whole inter-

node. The wings do not originate until the internodes have
reached about their full length. Their manner of origin may
be said to follow a fixed law, though very many irregulari-
tl£*a r\ r» r-* • -. *-ties occur.

The stem, when voung, is conspicuously five-angled, ow-
ing to the strongly developed leaf- traces. The periderm
takes its rise from the subepidermal layer, developing uni-

formly around the stem till about five or six layers of cork

have been formed. The epidermal cells, at first, appear to

yield to this strain by stretching in the direction of the cir-

cumference until their tangential much exceeds their radial

diameter. The large number of lenticels which develop at

the same time with the periderm appears to diminish this

strain somewhat, but as the growth of the periderm continues

and the epidermal cells reach their full tension, they break

at various points over the surface. At the projecting angles,

where the strain is greatest, this giving way of the epider-

mal cells soon becomes insufficient to allow the necessary

expansion, and the young, fresh periderm breaks in Jmes

along these angles. A cross section at this stage shows trom

nve to seven layers of periderm cells, which are living ana

active, as shown bv the action of sugar solution when applied

to them, plasmolysis at once taking place. Glycerine was

tned. but produced no effect. It is quite probable it was not

fufficientlv dilute, as the solution was made at randorr m
both cases. There can be no question about the result when

the sugar solution was applied, and in several >n-sttince^

'

cell nucleus was clearly seen. The tearing of these ua

nearly to the phellogen

h
short distance each way from the fissure. 1 \'

s "
fi

sjx

understood by referring to the figures,* ^^J^dc-
represent this process of wing-development diagram

fy-
In figure I the tearing of the ^*W**£ ^

he five angles is represented as lying^ t̂he _
The bands of tissue represented as lying betwee

°- o. are composed of the original pendeim ot •______
" ~ 1 TZ^xtin the

,

'""* nunJ

*The plat-s will be published with the remainder ot the «e

bers.-EDs.
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layers which first encircled the stem. In figure 2 the new-

growth of cells shown at x. x. is the product of the increased
vitality of the phellogen cells near the fissure. This rapid-

ity of growth and ability to form new cells by forming cross-

walls in various directions is not confined to the phellogen
layer of this vicinity, but extends also, for a limited time, to

the cells produced by this layer. This is shown in figure 7
at m. This figure gives the actual appearance of a cross-

section of stem, as represented by figure 2. Here it is evi-

dent that some of the cells, resulting from the division of

phellogen cells, are themselves in the process of division.

As represented in figure 2, this development of new cells

extends only to the points b. b., and is most rapid immedi-
ately under the line of the fissure. As growth continues for

some time in about this ratio, the result is, the five sections of

original periderm, o. o., are not only pushed out, but the ends
of each are curled toward each other, thus making a hollow
furrow along the internode. This condition in its formative
stages is represented in figures 4, 5 and 6, sections 0. 0.,

the figures being made smaller merely for convenience as

the real size of the wings increases. On testing these speci-

mens with reagents, it was found that the cell walls of the sec-

tons o. o. Consisted principallv of suberin, while those formed
later represented by sections x. x., are not true cork cells,

but ligneous, and correspond to the phelloid of Hohnel.

1 u
1^

1

8 Sh°ws the actual appearance of these cork and
phelloid cells, as represented in figure 4 . Figure 9 shows
merely the tip of the wing of figured.

11ns matter of difference in the chemical nature of the

cell walls will be referred to again in connection with the

physiology of the wings, where its consideration more prop-
erly belongs.

Returning now to the stage of growth represented in

figures 2 and 3, it will be plain there are five longitudinal
oands ot rapidly growing tissue extending along the inter-

node across each angle, while there are also bands between
mese in which growth is for the time suspended. At

\ hat time the phellogen cells of these bands begin their ac-

tivity again it is impossible to say. Sections cut from a two
years old stem, of which figure 8 is an exact representation,

tw •' ^ •

°Utline of the different tissues is concerned, show
that in this case growth of the phellogen cells of these five

bands was suspended till toward the close of the summers
growth

: then activity commenced all around the circumter-
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ence of the stem, and the narrow plate cells, y, were formed,

extending entirely around the stem. In most cases, how-

ever, it is probable that growth of the entire phellogen

layer is resumed earlier in the season than in the case of the

section from which figure 8 was taken, and that, for some

time, the same kind of tissue is produced as that forming the

first five bands, viz : phelloid tissue, referred to on the figures

bv x. After some time the fall growth occurs and the ring

of plate cells, y, is formed. This must have been the case

>n figure 9, which is also an exact representation of a section

from another stem. Nearly all completed wings examined

agree with figure 9 in this~ respect. It happened that the

pecimen from which figure 8 was drawn was the only one

found which illustrates this stage of growth, that is. the grad-

ual throwing outward the ends of the sections 0, 0, wnicn

process forms the furrow. This is. therefore, given to prove

the manner of growth in this respect, while it is P10Dat
J£

that figure 9 shows the most common form in respect to n

t'me when the whole phellogen layer resumes its acti\u> .

However this may be, it never fails that in the autumn
,
just

tw~ ., ,--., ' .. : ,»^A*A several la\ei*
befo

of

the

tissui

'" c >ci tins may De, n nevei wuo ««»»"--—
,

fore growth of 'the entire tree is suspended, several ay

narrow plate cells are formed, whose chemical nature^

* same as that of the first periderm sections 0, 0.

re, at this time, extends in some cases entirely^°™n^Assure, at this time, extends in some cases enureix «"*

this mantle of thicker walled cells ; in the specimen sketcnea,

%ure 8, still several layers are left intact between the ring o

Plate-cells and the outside air. In this condition the^winte

|s passed. In the spring the entire phellogen layer r* urn

'ts activity, rapidly developing phelloid cells with thm
1

wal

«* long radial diameter. This continues ^*«*X£
^0 great to be borne by the walls of the ^outidu gp£
cells, and they break regularly along the to^^ge
] fig years' fissures, a, a. Growth continues during

J* ^
mer nearly uniformly as the foundations tor tie *

^id, and the breaking of the new tissue>

follows t^^

recogni
top of
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cross-section of a stem four years oJd, in which only two of
the wings show the furrow, owing to the fact that at the
point where this section was cut, the furrows of the remain-
ing three wings were not perfectly developed. As the phel-
loderm plays no important part in the formation of cork from
the standpoint of our subject, no attention was given to this

throughout the study made.
Philadelphia, Penn.

Characteristic vegetation of ihe North American desert.

DR. GEORGE VASEY.

The term desert has a somewhat wide application. In

one sense it is applied to a tract of country practically desti-

tute of vegetation from sterility of soil. Such sterility, how-
ever, is not always the fault of the soil, but is due to the
absence of water in sufficient quantity to promote vegetation.
Our ideas of a desert are largely drawn from popular de-

scriptions of some portions of the Great Sahara, where low-

plains covered with drifting sand, interspersed with vast
tiekls of naked rock, spread over regions over which the

traveler might pass for days without meeting with a drop ot

water or a blade of grass. Such cases are met with, but
then occasionally an oasis is met an island of verdure,
where, around cool springs of water, flourishes a tropical

vegetation of palms, ferns and acacias. But this description
covers only a part of what is known as the Sahara Desert.

Explorations of travelers and scientists show that the

great desert is a region of elilevated plains rising up into

"u:" ui
;

us UI 3O0 to 500 teet in height, and separated from
eacn other by valleys, immense sandy tracts at a general ele-

vation of from 1,200 to 1,500 feet, but sinking at times into

repressions which sometimes descend below the level of the

ea.

The moisture from the Mediterranean Sea is arrested in

its southward passage by the range of mountains running
nearly parallel with it, and is mainlv precipitated on the

north or Mediterr:in»a« ~:a~ . ..1 .ui L„,u,^ clones ar

left in

or Mediterranean side ; thus the southern slopes are

an and condition, the aridity increasing as the countr)
recedes from the mountain ranges and peaks, where sno*
alls in the winter, and, melting in the summer, runs down
me narrow courses and ravines until it is finally wasted m
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the sands of the desert. Similar causes, as is well known,
operate in our own country for the production of our arid

districts, particularly in what is called the Great Basin. A
few years ago it was the custom to speak of the country now
embraced in the states of Kansas, Nebraska and New Mex-
ico as the Great American Desert.
A large portion of this country, although blessed with but

a limited rain-fall, proves to be capable of remunerative culti-

vation.

There are some stretches of loose, sandy soil supporting

only a sparse vegetati n of Chenopodiaceous shrubs and
coarse grasses, but these are of limited extent.

It is to the strip of country lying at the eastern base of

the Sierra Nevada range of mountains, and at the south

where this range breaks down into high and extensive pla-

teaus in Arizona and southeastern California, that we find

our nearest approach to a true desert, and to this region our

remarks will, for the most part, be confined. For a general

description of the physical features of this region I shall

avail myself of many of the observations of Mr. Sereno

Watson nc rrUr^n ; *. uic ,-^^r nftl^ hntanv of the 40th par-

allel.

*v4uuc ailUI L cllIU ISUJrtlCLl aim »11"u * - B w
/-

general north and south trend, and at an average distanced

about twenty miles. The bases of these ranges are usuaiiv

very narrow, even in the most elevated rarely exc. ling

eight or ten miles in breadth, the slopes abrupt and thetJines

of foot-hills contracted, the mesas grading at a lowandum-

Jorm angle into the broad interrupted valleys. Uvei

larger portion of the territory, especially in Nevada, wc

combined areas of the valleys "and the areas o< up.ecl by.u e

The greater portion of
mountains are very nearly" equal. The greater po 11 <

the basin at this point is drained by the Humboldt Rj

Which traverses the territory from northeast to ^ h
"V ^

^d terminates in Humboldt Lake, which has n, outlet. *

other smaller streams of the region likewise Iose^AeinseHea

* other points in the main depression of the *™»*™J*
tude of about 3,800 feet above the u 1

h^^? fee t ah-
of the basin vary in altitude from r,ooo to 6,000 feet

tHe

- Tifev ;,-. ™, „„ hv numerous ravin, or cano, which
ley are cut up by nume
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are narrow, very rarely with an acre of. interval or surface

approaching to a level, the sides sometimes rocky or pre-

cipitous, more frequently sloping to the summits of the lateral

ridges. With few exceptions, also, these mountains are for

most of the year destitute of water, with but small rivulets in

the principal canons, frequently with only scant streams here

and there at their bases, irrigating a few square yards of

ground. Even where the mountain supply is sufficient to

send a stream into the valleys, it is usually either soon entirely

evaporated, sinks into the porous soil, or becomes demoral-
ized with alkali and is lost in the mud of the plain."

The amount of rain-fall in this region is not definitely

known. "It varies greatly with the altitude, and is proba-
bly considerably more upon the eastern slope of the mount-
ains than upon the western. Though any statement of the

average annual amount must be largely conjectural, yet it

may be roughly estimated at eighteen inches, 'of which one-

half may be considered as falling between April and Novem-
ber, inclusive." "No portion of this district, however des-

ert in repute and in fact, is destitute of some amount of veg-

etation, even in the driest seasons, excepting only the alkali

flats, which are usually of quite limited extent. Even these

have frequently a scattered growth of Sarcobatus or Halo-
stachys surmounting isolated hillocks of drifted sand com-
pacted by their roots and buried branches." With these in

alkaline soils are usually combined several other Chenopodi-.
aceous plants, such as Salicornia herbacea, several species
ot Suaeda, Kochia prostrata, Eurotia lanata, Grayia polygal-
oides, Schoberia occidentalis, and several species of Atn-
plex. In addition, there are two species of Thelypodium.
three of Clenmf>11« nno ^r a„«. i„.„ 4....^ ^; Qo ^f Anlo-

pappus, one Crepis, one Cressa, Lycium
tnraea Nuttallii, and of grasses chiefly Distichlis maritime,
bpartina gracilis and Sporobolus asperifolius. There is an

almost universal absence of trees. In the valleys of the

Humboldt, Truckee and Carson Rivers, Populus monilifeni
and P. tnchocarpa are found sometimes in considerable num-
bers. Several shrubs besides those mentioned above, some-
times mingled with those in alkaline soils, as the "everlast-
ing sage-brush," Artemisia tridentata, and the similar, but

smaler, Artemisia trifida. These are often accompanied by

Bigelcma graveolens, called broom-sage, and Tetradymia
canescens. and along the fresh water streams two species ot

shrubby willows. On the foot-hills only is found the shrubby
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Purshia tridentata. "The mountains are, in a large meas-
ure, as destitute of trees as the valleys, or even more naked.
from the dwarfed character of the shrubs upon the exposed
ridges and summits."

On the higher ranges a sparse supply of Pinus mono-
phylla, the nut pine, with two or three species of Juniperus,
or red cedars, is to be found. The mountain mahogany,
Cercocarpus ledifolis, is of frequent occurrence on high ranges

at an altitude of 6,000 or 8,oco feet.

Mr. Watson gives a list of the peculiarly desert species of

the northern portion of the basin, amounting to 305, of which

about one-third are strictly confined to the basin, quite a

large number of which are southern and have extended up
from the desert portions of Arizona and southeastern Cali-

fornia. Going southward, the desert district by the trend of

the Sierras is deflected eastward, and in the southern part 01

Nevada the Rio Virgin and its branches are reached, where
the drainage of the country is to the Colorado River. A little

further south, the Mohave River, coming in from the west,

traverses the desert region of southeastern California. Cross-

ing the Colorado into Arizona, we find that entire state and

the Mex
Colorado and the Gila Rivers, having their origin and afflu-

ents in various mountain ranges, some of which rise to

000 - 1 1,Sco feet altitude, furnishing above 6,000 ieet

exclusive forests of pine, spruce and cedar. At elevations ot

6,000 feet several species of oak and other deciduous trees

are sparsely spread over the mountain declivities. I he

country then descends into broken plains, or in some places,

Particularly in the northern portions bordering the Colorado,

nto extensive plateaus. Over a large portion of the state

these plains afford a scanty supply of grasses and small

shrubs which give support to thousands of cattle, but often

they become dreary stretches of barren, sandy soil entirely

destitute of water for distances of from twenty to fifty mile

rhe vegetation of these plains and mountain slopes becomes

very peculiar and striking. I will quote a few paragraph

from Dr.
J. T. Rothrockfn his description of this remarkable

Ife- He says : < Crossing a series of mesa and, at an

000 to 7.000
Parched, superheated valley of the Gila River. A complete

change comes over the flora. If verdure and superabundant

vitality were the expression of the plant life on the *mber-ciaa

Mogollon mesa, in the valley of the Gila, hardness of textui e
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and contraction of form would be cbaracteristic of the flora.

The attempt to make an analysis of one's feelings on being

somewhat unexpectedly brought face to face with this pecul-

iar vegetation would be futile, as no point of comparison ap-

pears to offer. The giant Cereus occupies the hill-sides

which have a southern and southeastern exposure, towering

up to a height of from thirty to fifty feet. Fouquieria, with

the leafless, wand-like trunk, and its tips of scarlet flowers;

Agave Palmeri and Agave Parryi, and various species of

Dasylirion, dry, rigid skeletons of plants without the living

green
; Canotia, a tree twenty feet high, a foot in diameter,

with green branches provided with stomata, but no leaves.

all go to complete this desolate floral landscape, white with

Mimosa. Acaciae and Calliandrae, rising to the dignity of

trees or dwarfed to mere underbrush, inhabit the dry hill-

sides and ravines, but still by their small leaves and hard-

ened tissues show that they, too, have the impress of the

dry. hot air about them/' One of the most conspicuous of

the desert shrubs is Larrea Mexicana, commonly called

creosote - bush, which has a strong aromatic fragrance,
plainly perceptible in the air, and exuding a reddish-brown
resinous matter on the branches. It is reputed to have

strong medicinal virtues. Several kinds of Rhamnaceous
shrubs also are frequently met with, among them species ot

Zizyphus and Karwinskia. The order Leguminosa? has a

pretty abundant representation in peculiar species in the des-

ert region, particularly the genera Astragalus, Galea, Cassia,

Acacia and Mimosa.
The mesquit tree, Prosopis juliflora, extends through the

dry regions from Texas to southern California, sometime
becoming a tree of from thirty to forty feet high, and forming
dense thickets, more commonly a mere bush, bearing freely

bean-like pods, which are valuable forage for mules and
horses while making hard marches. The wood is frequently
the main dependence for fuel. Several thorny shrubs of the

genus Parkinsonia, with smooth, light-green bark, and small,

scant leaves, but conspicuous contracted pods, form a com-
mon feature of the landscape. But the most abundant
and characteristic plants of the desert region are the many
genera and species of Cactacete, varying from the giant

Cereus to the various forms of flat-branched and cylindrical

Opuntias, intermixed with Mamillarias and Echinocacti in

great number. Cereus giganteus, or the tree cactus, attains

a height of from twenty to fifty feet, and is probably halt a
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century in attaining its maximum size. It is sometimes en-

tirely unbranched, but often with a few, two or three, or even

up to nine branches, which, almost immediately after leaving

the trunk, turn upward and grow parallel with the main stem,

presenting sometimes the appearance of an immense candel-

abrum. The trunk of the older trees is often two feet in diam-

eter. It begins to flower when ten to twelve feet high. The
flowers are borne near the summit of the stem and branches,

and are succeeded bv a roundish or pear-shaped fleshy fruit

two to three inches long bv one and one-half to two inches

thick. The interior of this fruit is of a crimson color when
ripe, of the consistency of a fig, and of a sweet, but rather

insipid taste. They are eaten by the Indians of the country,

who reach and detach them by means of a long pointed

reed. Cereus Thurberi is a smaller species, found in south-

ern Arizona and thence into Mexico. It grows in clusters

of five to ten stems from one root, and rises to the height of

ten or fifteen feet. The fruit is said to be delicious. Many
genera of Composite have a great development in the desert

region. In the sandy arroyos there occur several species of

Baccharis, together with the well-known Indian arrow-

wood, Pluchea borealis. Other genera are Brickellia. Aplo-

pappus, Bigelovia, Verbesina. Riddellia, Pectis, Tagetes.

Artemisia, Pere/ia. Lvgodesmia. etc. Many species, also, ot

Convolvulaceae. Solanaceae and Scophulariaceae are conspic-

uous. A Bignoniaceous shrub (Chilopsis sahgna), with

handsome corvmbs of flowers, sometimes enlivens the dreary

stretches of land, especiallv in the vicinity of water, and, on

account of its narrow, willow-like leaves, is known as the

desert willow. The orders Amarantacea?, Chenopodiacea
and Euphorbiacese are represented bv many species. .Next

the Cactacese, the most striking features of the vegetation

are the various species of Agave and Yucca, \ucca bac-

c.ata usually has a short stem, but in the southwest it some-

times develops a trunk eight or ten feet high covered with

refracted dead leaves, and bearing at the apex a large
:

pani-

?e of lily-like white flowers, which are succeeded by an

*dehiscent, fleshy pod ; these are eaten by both whites and

tfdians, and cured bv the Indians for winter food, inej

also stew the flower buds and -flowers, which are said to De

nutritious. Yucca brevifolia makes a tree from fifteen

thirty feet high, with rough barked trunk one to too iee*

h'ck, dividing Into a numbir of branches, each of which is

terminated bv a close tuft of thick, stiff leaves six to ten inches
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long, and below covered with older dead and reflexed leaves.

This species was some years ago largely collected and man-
ufactured into paper and paper pulp. It forms, in some
places, quite extensive scattered forests, which have a very

peculiar appearance. The narrow-leaved Yucca (Y. elata)

occurs on dry hills and ridges, has a trunk three to ten

feet high, with extremely narrow leaves one foot to eighteen

inches long, and throws up a narrow panicle as long as the

trunk. It is one of the most statelv of Yuccas. Yucca
Whipplei is abundant in Southern California, extending east-

ward into Arizona. It has a short trunk, with leaves ten to

twenty inches long, and sends up a lower scape to the height

of from four to twelve feet, bearing a densely flowered, nar-

row panicle of greenish-white flowers, which are succeeded
by capsules one to two inches long. The leaves furnish a

coarse fiber which is used for stuffing saddles and similar

purposes.
In the desert region several species of the genus Agave

are conspicuous, among which are Agave Schottii, Agave» — "O
Utahensis, Agave Newberryi, Agave deserti, Agave Parryi

Agave Palmeri, and, in the southwest corner of California,

Agave Shawii. The Agaves are chiefly stemless plants with

a mass of large, stiff and pulpy leaves crowded together at

the surface of the ground, which leaves are generally armed
on the margins with coarse, spiny-tipped teeth. There is

said to be over 120 species of this "genus in Mexico, one 01

which, called the maguey plant, is of immense importance
in furnishing that universal Mexican beverage called pulque.
In the vicinity of Mexican cities immense plantations are

riven up to the cultivation of the plant. At the proper time

the crown of the plant is cut out and an excavation made, in

d is collected

. pulquello, going through the

fields with a leathern sack on his back into which he pours

the pulque fluid, which he takes from the excavations with a

dipper. This fluid, after fermentation, forms the beverage
above named, which is in universal use among the Mexi-

which a stream of juice continuallv flows, an
daily by a man who is called a pulquello, goim

cans.

A striking feature of some of the dry, sheltered canons
of western Arizona and southern California is the American
palm, Washingtonia filifera. It attains a height of thirty or

forty feet, with a cvlindrical trunk two to three feet in diam-
eter crowned at the top with rather a close tuft of much
divided leaves, whose margins are ornamented with loose.



l888.] BOTANICAL GAZETTE. 265

hanging threads. This palm is now cultivated for ornament

in many places in California, and has also been introduced

into green-house culture in Europe. An attempt has been

made at one place in southern California to utilize a portion

of the rough barrens country for an ostrich farm. Ostriches

have been introduced from Africa, and are kept in large in-

closed tracts, where they have abundant freedom. The cli-

mate seems to be quite agreeable to them, and their culture

promises success.

\gton
y
D

The stem of Ephedra. 1

WALTER H. EVANS.

(WITH PLATi: XXI.)

According to Bentham and Hooker, Ephedra occupies an

intermediate position between Welwitschia and Gnetum in

the order Gnetacea-. Holding thus a low rank among Gvm-

nosperms. we would expect interesting anatomical struct-

nfA. t_ _n .,
r

i . .!.:„... —^; Qo most- n whichures. In
are tropical. Wit!
been found, and th
rifr»-^, Colorado at

to California.
1 *

W}
pedes

In this study I used the Efhedta JVevadenstsWats.znd

compared with it E. asfcrsa Engelm., E. fcdunculata tag
elm., E. vulgaris Rich.fE. trifurca Ton*., and E. *««»
f)'a L., all of which seemed to differ in no important detail

from the type used i

To the casual observer the stem of Ephedra seems to
,

be

•» jointed affair, branching variously and attaining a neig

°J
from six inches to as

* any feet. He is struck i he

close resemblance which the young branches bear i

common horse-tail rush. The "stem bears no leaves, u

[he nodes of the voung shoots are two or three sea

-facts one to six lines long and usually of a^"^Xr
J»

the cases observed, alMhese scales were^ n̂ot
he first year's growth, while in some ^th^^
gained throughout the growing season. 1

hese .

n all probabifity, rudimentary leaves, yetW ™
and^rMgye no nbro-vascular «»mec^

'Contribution from the botanical laboratory of Wabash College.
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seem to be but developments of the cortex and epidermis.

In the axils of these bracts occur whatever flowers or branches

the plant bears.

The epidermis of the stem is rather rough, and is com-

posed of irregularly shaped cells. The outer wall is often

considerablv cuticularized, frequently becoming half the

thickness of the cell. Numerous processes, like very rudi-

mentary trichomes, cover the epidermis, and in optical sec-

covered with smalltion inve it the appearance of being
knobs. The cortex (fig. i, £.), is for the most part made up

of palisade parenchyma, containing chlorophyll. This chloro-

phyll-bearing parenchyma completely invests, the young

shoots except at the nodes, where it is abruptly terminated.

Within this part of the plant all the leaf work is done. A
the stem increases in age the epidermis becomes more cuti-

cularized, the wood tissues encroach more and more upon

the cortex, and when from three to five years old its leaf work

is over and the stem has lost all resemblance to the rush.

Arranged either in

single or double verti-

i cal rows in the epider-

mis, and leading into

the cortex, are found the

stomata (fig. 2, s, 5, s, etc.).

The stomatic structure ot

Ephedra is a curious one.

The opening is formed
r • ii-, A ^-rr/-\1/-vr^pri

The stoma of Ephedra
X250.

four specially developed epi-

dermal cells (fig. 3)- B
,

el°w

this opening are placed the

guard cells, two in number,

and ovate triangular in a cen-

tral section (tig. 4). By care-

ful manipulation the guard

cells may be seen to respond

to the presence of water. W
fig. 5 is shown a stoma witn

guard cells wide apart, t ig-

6 shows them partly closed, the cxt
^jJ£

ties of the cells being in contact; whil e

7 shows them still moic ne*T J

closed. Indeed it is only after a Ion,
" ^lUOCU, 1HUCCU 1L iJ V»"J — -

soaking that the slit opening can be entirely closed.
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course, this process is presumably the reverse of that which

would take place were the guard cells in their normal posi-

tion in relation to the surrounding tissues. In fig. 8 a longi-

tudinal radial section of the stoma is given. Below the

stoma the usual air-chamber is found.
, .

Scattered singly or in groups of from two to ten within

the cortex, and also the pith, are found very long sclerenchv-

matous' libers. They are thick-walled and shining. Then-

length is indefinite, but seems usually to equal that of the in-

ternodes. These fibers are much more numerous in the cor-

tex than in the pith. Xext within the cortex is found tin

bundle sheath of very delicate walled cells. Within this is

the phloem, containing the sieve vessels and the accompany-
ing cells of soft bast. Next comes the xvlem area, resem-

bling that of Pinus verv much, having rectangular-shaped

cells with heavy ligniried walls. The medullary rays are

not very prominent even in the most favorable circumstances.

Within the xvlem area, and forming the central part of the

stem, is the pith, of rather large irregular cells.

In my study I used, with good results, ehlor-iocucie 01

zinc as a staining fluid. The xylem and the pith take on out

httle stain, and are seen as yellowish brown The phloem

takes on a very pretty blue, the cortex a darker color, ant

the sclerenchymatous fibers a beautiful pink. If the sections

stand too Ion " "
' " A fhp miel

" ^ns ot considerable length. 1 ney *i* *-"»
striking

J«d have blunt ends. In the xylem area here**££Mj
^fferences. Some of the cells are quite long

;

as ^
**h surrounding ones. These long cells are genet ^
Bering ends of all tracheids. Most of hese

g
a

in th<

'^s spirally banded, and have thinner walls,

older wood'have the characteristic disk marking£ Jjftpj.
n°spermous stems, while others have both tiie {wm
r*l markings. The pith cells are different in no resp
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those found in such stems. However, it often contains a sort

of reddish brown coloring matter, a secretion which is solu-

ble in water at ordinary temperatures, showing it can not be

" a kind of resin," as has been claimed.

Just above each node, except in E. monostachya, is found

a most curious structure. Running across the stem is a sort

of diaphragm of three or four cells thickness. This com-

plete! v cuts off the pith and often the xylem also (fig. n).

Whenever any of the tracheids pierce this they are the long,

heavy-walled ones spoken of above. After acting as an

almost complete partition in tho region mentioned, it seems

to merge into the phloem on either side. The cells making

up this curious structure are rather thin-walled, and about

three times as long as broad. When treated with chlor-

iodide of zinc they take the characteristic color of the phloem.

Just what the office of these cells can be, I am not prepared

to say. They may be active meristem cells, and the

growth of the internode may be found in this layer. 1

found that wherever this exists it forms a line of easy di-

vision, and the brittle stems always break at this point.

If the other habits of the plant would warrant it, this may

be a means for propagation, since by breaking as it doe>

there can be no injury to the node, and if the plant will grow

from cuttings this may be nature's way of providing them.

Crazofordsville, Lid.

Explanation of Plate XXI and figures in text.—Fig. 1- Cro-

section of stem: e, epidermis; c, cortex; b, bundle sheath; ph, phloem; sty

xylem; p, pith; sc, sclerenchymatous fibers ; s, s, s, stomata; a, a, a, air

chambers.

Fig. 2. Surface section of epidermis, showing vertical rows of stom-

ata.

Fig. 3. Epidermal cells surrounding a stoma. .

Fig. 4. Cross section of stoma : s, stoma, guard cells below
;

a, a

chamber; e, epidermis; sc, sclerenchymatous fibers.

Fig. 5. Guard cells dry.
Fig. 6. Same, partly closed.

Fig. 7. Same, nearly swelled shut.
Fig. 8. Longitudinal section of stoma.
Fig. 9. Longitudinal section of stem, lettered a- in fig- 1-

Fig. 10. Elements in longitudinal view : sc, sclerenchymatous n

sp, long tracheid ; tr, forma of tracheids
; p, pith. .

Fig. 11. Showing diaphragm above node as in longitudinal seen

Fig. 12. More highly magnified portion of same.
Figures 3—8, X 250 • 1, 2, 9, 10, 12, X 125 ; 11, X 24.
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A tramp in the Nortli Carolina mountains. 1.

L. X. JOHNSON

One of the wildest regions east of the Rockies, and at the

same time one of the most interesting to a botanist, is the

mountain region of western North Carolina. The combina-

tion of low latitude and great altitude produces, as might be

expected, a varied flora.

It was the good fortune of the writer to be one of a party

who tramped through these mountains during the past sum-

mer on a botanizing trip. Our route was two hundred miles

long, extending through Jackson, Macon and Swain counties.

We had laid it out in such a way as to cover both mountain

peak and valley.

One might fill pages with descriptions of the beauties ot

the scenery, but we must here confine ourselves to the flora,

and that briefly. Although our trip was made just too late

for the spring flowers and before those of summer were lull;

developed, we identified about five hundred and fifty species

without any attempt at an exhaustive study.

Of course the Composite headed the list in number 01

species, but to us the most striking feature was the great

abundance of the Leguminosa?, both in species and indi-

viduals. The soil is a red clay and seems to be peculiar!}

adapted to them. We found thirty-five species in blossom.

Along the roadsides, especiallv in the valleys, were great

quantities of the showy flowers of the Butterfly peas, Uitoi a

Mariana and Centrosema Virginiana. Scarcely less amin-

dant,but perhaps more local, was the Schrankia uncinaU.

The Cherokees call this the -Bashful brier," in allusion to

the sensitive character of the leaves. Of course, the COm-

*on clovers are seen, though the white clover isiW"
abundant as in the north. The turf by the roadside many

Places is made up by the stalks of a small legummose p^ni

^th trifoliate leaves, somewhat resembling clover. It w
n°t in blossom at the time we saw it. •

s>

n Desmodiums are very abundant and of man} >P ^
Pne of the most variable of the Leguminos* that #e :

wm
]s the Stylosanthes elatior. Its yellow blossoms were e

vh^e, but its stalks were sometimes erect, at others aimo

r

k
aihng, while the leaves vary in form and size. /

sh°wy member of the family is the Thermopsis Carolmia
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Its tall, simple stalk and long raceme of vellow flowers catch
the eve here and there on the mountain side, though it is not
nhiinrlnnt

Among the other interesting Leguminosae which one may
hope to find are Rhynchosia tomentosa, var. erecta, Phaseo-
lus perennis and P. helvolus, Tephrosia spicata, and a dozen
ntnprc

In striking contrast with the abundance of Leguminosa i

the almost total lack of Cruciferae. We found only four
species in all the mountains.

Of the Composite, the most conspicuous members injulv
are the Cacalias and the Silphiums. C. atriplicifolia and C.
remformis represent the former genus, while there are three
species of Silphium found in abundance. Of course Asters
are plenty, though our trip was a little too early for them.
At 1 uckaseege Falls we found Cynthia Dandelion and its

variety montana growing abundantly on rocks continually
wet by the spray. Elephantopus tomentosus was another
species new to us.

The Rubiaceae are everywhere well represented by Diodia
teres, several species of Houstonia, which are among the
conirnonest weeds, and bv a number of Galiums.

-
-t A a o"

common flowers might be almost indefinitely
extended. Probably none would sooner attract the attention
ot a stranger than the » wild potato vine," Ipomoea pandu-
rata, growing with the beautiful passion flower (Passiflora in-
^ainata), and its smaller relative, P. lutea, everywhere in the
cornfields. J

We have spoken thus far of some of the common flowers
one may hope to meet with in a tramp through the mountainsm the Utter n-w ~r June Qr jQ Ju]

*

*

elv omitti ng the
Ericaceae till some future time,
tion of habitat.

No

Waypsf noZC "
I

vv "itesiae and Wayah Bald, two of the nign-

nt £
m

J
hat Section of the state, naturally hoping to find

SJ rf'nSf'
In each case we were somewhat disap-

L fn a
Whiteside, though the species were numerous,

h! Z vei7 few th^gs not afterward seen in the valleys

nnH £I
0n?* hemZ the little heath, Leiophyllum buxifoliurn

we wTp Grn
' Asplenium Ruta-muraria. On Wayah Bald

tricar
F
°A

oni
'? Pendula and an abundance of Potentilla

whirK ;l „
the sl°Pes grew the Charmelirium luteum,

founrf , f
SUally considered a lowland plant. Though we

so tew new plants on these high summits, we were
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greatly surprised at some of the things we did find. On the
very crest of \V

r

hiteside. in the dry soil, were no less than four
species of Orchids, all of them found in the swamps of the
lowest parts of the state visited. This was not an unusual
case, tor it became an object of common remark among us
that distinctions of habitat fail here. Most of the plants
seem to be found indifferently on the mountain tops and in
the valleys, on dry slopes or in the swamps.

The effect of altitude on the time of blossoming of some
of our common plants was clearly seen. We often found
the Hypoxvs erecta in blossom, and on Whiteside we found
Aquilegia Canadensis in bloom on the 12th of July, and on
the Nantehala mountains a week later the Tiarella cordi-
toha, both early spring flowers. It was unexpected to find
these flowers in their prime so late in the season at a point
sotar south.

Evattston, III.

BRIEFER ARTICLES.

«»w variety of Anlepia- f uberosa.—Asclepias tuberosa is one of the
n'ell marked specie of the

j hub, with its hairy stem (destitute cf a milky
JO'ce), scattered leaves and orange-colored flowers. Only one variety,

oec .imbens, is given in Gmy's Synoptical Flora. A form different from
ill's, and one which seems to be well entitled to a varietal name, has been
111 my herbarium for >me years, and I now wish to characterize it as a

new variety.

Avlepias t rom, var. ft wta. Stem flexubus : leaves sub-opposite,
a Pair at each node: the fl uious stem is caused by a peculiar curvature

the mternode.. -Cumberland mountains, Tennessee. Miss M. Mdhir.—
">EPH P

- Jaues, Oxford, Ohio.

Exploding- fruits.—While out collecting recently I gathered a cor d-

Jj-'aWe quantity of Euphorbia serpvllifolia in fruit. Upon arriving home
plants were taken from the pr< l for examination, as a fungus wasde-

ected "Ponthe leaves. While attendin to some other specimens I heard

(

8trange little ticking sound which might be compared with the noise

''*, hy the little beetle often found in old furniture, known as "death

"<* beetles." Upon examination, it was found that the ripe capsules

» burning open and scattering their seeds in all directions. The eap-

80

e8are not two Bnea long, vet the explosive power of their elastic valvesw

j

gfeat as to throw the seeds fully three feet away. Many of these burst-

gCa
k
psules were watched, and the average distance seeds were thrown

p

s a«>out two feet, sometimes a little less and often a good deal more.-

• Axdersox, Great Falls, Mont.
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Drying botanical specimens in sand—This mode of drying specimens
can not be called new, but, so far as I know, it is little practiced. Some-
times a botanist needs a faithful drawing of a plant as a whole, or in part.

Perhaps he is too busy to make it at once, and may not have time to do
it until the season of the plant is past. An herbarium specimen is not
a satisfactory object for his purpose, and yet sometimes he must make it

do. In the average case of this kind, the unfortunate victim of circum-
stances will find a sand-dried specimen to be as good for his purpose as the
living plant. Suppose one wants to make a drawing of (Enuthera cn-spitosa

Nutt,, and can not find time for the work until the plant has been out of

bloom a month. By faithfully following the directions offered he will
have just what he needs: Take a tin can, or other vessel large enough to
hold the specimen without cramping in the least degree. Place the spe-
cimen in the vessel in a natural position. Carefully sift into the vessel
very fine, clean sand, previously warmed in an oven. Gently tap the out-
side of the can from time to time, in order to settle the sand slowly and
evenly about the specimen. Sift in the sand until the specimen is com-
pletely covered. When this is done properly, every leaf is buried in its

natural shape; even the delicate stamens and the more delicate petals are
packed in the exact position in which they were developed. In remov-
ing the sand, after the specimen is dry, which takes from six hours to a
week, according to its nature, great care must be exercised so as not to

huu m°re fragUe parts of the Plant To do the work nicely one
should have a can made for the purpose. This need causes me to suggest
tne following device, which answers well. The size of this vessel will de-
pend upon the individual requirements of the owner. It consists of a
can with a funnel-shaped bottom, having the aperture closed with a screw-
cap, it may be conveniently supported in a wooden frame. This is a
simple contrivance and not expensive. If one so desires, a rubber tube
may oe attached to the outlet at the bottom, through which the sand may

run into some convenient receptacle and saved for future use.

one* TlmenS dned by this meth°d are not nearly so brittle as pressed

h. rL
ret
f
m

,

their colors Perfectly, as a usual thing, but they can not
oe recommended for the herbarium, because they take up too mucb val-
uable space.—F. W. Annpp^v «-_ =•-,,. «._/

EDITORIAL.
and J1

E
,?

ISCUSS
J
0N concerning botanical nomenclature is now fairly on

wHnl 7
n° m

' Mr
- Britten

>
in the Journal of Botany (Sept.), h*>

bot»n£,i
S°me

,

gth concerning « recent tendencies in American

loeue of w v f
Ure'" taking for his text the ™»»«7 Pushed cata-

nosed oLZl ™ ?l
ant8

'
and

' in the main
> Protesting against the pro-

PuTverv f ,

M
l'
R E

'
Sterns

' in thft *«™» of the Torrev Club (Sept.)-
F very clearly the views of those advocating reform in nomenclature,
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and seeks to unmask opinion by proposing articles of agreement for sig-

nature, a sort of marshalling of the opposing forces. This might work

in war, but is hardly practicable in mere questions of opinion. It smacks

too much of the " stand-by-your-guns " principle, and does not leave

enough of a loop-hole for some of us to crawl through and change sides

when we want to be "converted and absorbed." The agreement pro-

posed for signature practically settles the question for those who sign it,

and announces that it is no longer open for discussion so far as they are

concerned. The same, of course, would be true of any opposing agree-

ment. We consider this, therefore, hardly the practicable way to begin a

friendly discussion, in which one party is expected to eventually absorb

the other, but simply a way to insure their never agreeing. It is sug-

gested that the opposition to this reform may come from inertia, jealousy,

or an honest diflerence of opinion. The first two, it is said, are so un-

worthy as " to be passed in silence," with which statement we heartily

agree, and would even add that they are so unworthy that they should

not even have been mentioned. One thing that will make the discussion

confusing and lack directness of contact is the attempt to discuss more

than one question at a time. It is our opinion that we could take the

question as to the priority of genera as settled, as there seems to be no

ground for argument in the case. It only becomes a question of cer-

tainty as to what the authors had in mind, and then as to publication. As

to the rights of the specific appellation and manner of citing authori-

ties, there may be honest differences of opinion; but the former question

is so much more important than the latter that it may well be the only

one considered at present. Proper citation of a name can only be con-

sidered after the name itself is settled. The absolute necessity of making

a specific name permanent is not open to argument; it is only a question

as to the best plan. It should also not be questioned as to our own pro-

cedure when we transfer a species to another genus ;
of course we should

use the same specific name unless we find it preoccupied. It is a
.

wrj

different thing, as we look at it, to make a third combination, which can

be referred to neither of the previous authors; but even in this we migm

be induced to vote with the majority if it did not involve the digging up

of long buried and forgotten names to the utter confusion of the presen

fairly established names of many plants, and these forgotten names wx>

often very uncertain of application. It has been our thought, tnerewre.

Jn view of the well nigh hopeless task of discovering the meaning o
f

e en

^e majority of oldest specific names, that the simplest p»W» •

take the oldest combination of generic and specific names^ To su
p,

therefore, the old botanist (for we take for granted that the^me
*ould not do it) who transferred a species and changed itni

spec* ame

fould not have done it (if he knew of the existence of the former name),

b*t, having done it, the name stands. We do not write this to exp«»

°ur readiness to sign an agreement in opposition to that relerrea
,

We still want to remain open to conviction.
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OPEN LETTERS.

Peloria of Linaria vulgaris.

I had, to-day, the most extraordinary confirmation of the idea some-
Limes cherished, that when the mind is charged with a particular notion
the subject is not far to seek. Passing near a lot covered over with Lin-
uria vulgaris in full bloom I said, "Now is my chance for peloria! " Sure
enough, though the incredulous may smile, at my very feet was a bed of

twenty or more plants, all showing it, and in most fanciful ways. I have
in other seasons occasionally met with a single flower so reverted at the
top of a .stem, but here were flowers with five spurs, some with three,
some with two, and others normal, all on the same stems; this, too,

shown by many distinct plants. All the peloric blossoms examined show
an androecium of five stamens, irrespective of the number of spurs,
t'here are, also, five lobes to the corolla in each case. Some of the flow-

are disposed in whorls, these nearest the top of the stem, as if the
raceme were breaking up. The number of spurs decreases in acropetal
>rder. In one flower fasciation is shown as well as peloria; the result
is a corolla of two double spurs, a corrugated palate, an upper lip of four
lobes, and a lower of six lobes. It is especially to be noted, in view of
the " supply of energy " theory, that these flowers are all along the stems,
iot necessarily at the top, and that the lowest of flowers, as a rule, are
nicst peloric. Gray's Manual states that Dr. Darlington observed
the peloric state of Linaria vulgaris in Pennsylvania. For real good
Yankee eccentricity, Rhode Island is, as ever, ahead.

Providence, R. I. w . W. Bailey.

Botanical papers at the A. A. A. S.

Referring to the biological section of the American Association, the

ni
Kr™ remark* : " Very li ttle can be claimed, however, for the quality

r t tie botanical papers. With some exceptions, they showed a narrow-
ness ot observation and a superficiality of studv which were lamentable."
vs me only papers these can possibly refer to, from the synopsis given in
ine UA/EriE (the others being commended, or only read by title or brief
abstract) were Professor Sturtevant's, Professor Schrenk's, Professor Hal-
tea b, i rofessor Beal's, or Mr. Meehan's, and as the editorial notes show

rJ^TJ^FT^ "^P" is intended "to fit," I trust vou will allow me to

Vt hi V 8ho
f

ul
T
d feel no right to object to this decision of the ed-tore

^pL,Te *
T
felt that my PaPera were understood by those who

it; a!°- f
m
\ ^deed,! do not now object to your decision, but

I
l

,llttf J
6
JP f

S
,

the reader t0 compare the abstracts as given, with

mus h fl k -

he ^Jeetors said in proving the point that the e ay
must have been misunderstood.

the in tZ.w * Ji

her ob
J
eot in Presenting the papers than to contribute to

le entPrf? ^ m*?Un& and I can only say, in regard to the quality of

SSSiST,' ott
f
red,as Dr. Gray once said when told that a brother

doc or hi?/ a
«F?

d tlat he could "get out a better manual" than the

E°;hs
a
J

done, H
,

e is the man I want to see. By all means, let him

ihan I
°U N° °ne wiU be more Phased with better papers

view
H
n

V

v,H
g
;
hr
M
,eVer

£
' th? above thought of temporary interest only in

wire then Z» '
6^°f Publishing my papers in the form in which they

Here then presented; but in view of the harp, and perhaps just, criti-
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cism of the editors of the Gazette, it will only be fair to myself that I

take the benefit of the doubt, and lay them in full before my fellow

students, and I hope before long to find snmp opportunity of doing so.

Germantaum, Pi. Thomas Meehan
[The Gazette's criticism was not directed wholly to Mr. Meehan a

papers, as he assumes. Much less were any papers judged by the amount

of "entertainment" or "temporary interest" they afforded. Ihe criti-

cism was aimed wholly at their character as snentifie productions, as

which, it is to be assumed, they are presented.—Eds.]

CURRENT LITERATURE.

Origin of our Trees.

Paleobotany, founded by Adolphe Brongniart, is a subject of great

and increasing interest. The difficulties with which it has to contend are

enormous, and its growth necessarily slow, but a few years has broug

much information, and paleobotanists are to be commended for their

great activity. Eminent among the multiplying workers is Count

S .porta, whose last work 1
is before us, on the origin of trees cultivate*! or

tsed by man. The text is interspersed with 44 excellent figures, and me

whole treatment of the subject is remarkably clear. Of course it won

he impossible in this brief sketch to give any detailed account of a 000*

which is entirely made up of details, but a brief synopsis of contents iw

serve. The subject proper begins with a discussion of the various group

<J Siymnosperms ; in the second division the monocotyledons are co

Bidered, with such forms as the palms and smilax; the third and
i

larges

division is devoted to dicotyledons, its many arborescent orders
.-

t«ken up in succession. The figures are very suggestive, ana oe

^

dually labelled as the ancestral forms of familiar^er"^u
of

natch the attention of a botanist. One of the most «*^**""Ll
f- book is a synoptical table, which gives in*?»^%£!^
according to geological chronology, the beginning, of the var,0 K

By this means a glance will catch facts which othermw
woul dem

^
»och wading for their discovery, and probably would be

*^^
"rely unless the reader was very conversant with JJrenu . ^ ^.^
one sees that the Carboniferous has given the first indicatio ^^ ^
«nce of Cycads,the primitive Salisburias,etc, while the t>V ^ find
G>nkgo, is not established until the Permian. In the llPP^

ember of the
the ancestors of the Cupreasineae; while in the lowe ^ ^^
Cretaceous the first dicotyledons are discovered, and pw J ^
Populus, an appearance which is speedily followed in tttejipp* .^
«« (Cenomanian) by a great abundance of dic^d^oUBW _

i Satowa, L. M

*

bqxiis G.-Ori«in paWontol «»•*•££ '£]
homme. Pp. xvi. 360. Parta: J. B. Bailltere et fils, im.
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simply serves to illustrate the great amount of information that can be

obtained from a table which seems to be packed with details. We com-

mend this book to all botanists interested in the subject, as one which

will give them a vast amount of accurate information upon a subject

whose literature is widely scattered or hard to obtain.

A Monograph of the L,otus.

Dennert, who completed and edited this posthumous monograph,2

tells us that Wigand was well known to be an energetic adherent and de-

fender of the dcctrine of the fixity of species. He hoped to secure, through

the work of his students and others, a series of exhaustive monographs, not

only of families and genera, but also of species, in which every character

of the plant should be set forth. From such a series of works upon

nearly related plants, he hoped to be able to draw important conclusions

regarding the value of specific characters, the relations of variation, and

particularly to obtain an exact definition of the term "species." As an

indication of the sort of work which he wished, he undertook this mono-

graph on a most interesting plant, the famed Lotus. But the work was

interrupted and left incomplete at the author's death, and Dr. Dennert.

assistant in the botanical institute at Marburg, added the anatomy of the

nodes, the leaf blade and its origin from the petiole, etc. The paper dis-

cusses the morphology, development and anatomy of every part of the

plant, and concludes with biological remarks on the starch in the leaves

and rhizome, and on the vegetative and resting conditions of the rhizome

From this it will be seen how wide is the scope of the monograph. Its

execution is admirable and the paper may well be taken as the model it

was intended to be. This is the exhaustive style of work to which

we have exhorted American botanists.

Minor Notices,
The insect relations of flowers receives a fresh contribution from

Mr. L. H. Pammel, who writes of the pollination of Phlomis tuberosa, and

the perforation of flowers by insects.3 Phlomis tuberosa is compared
with P. Kusseliana, of whose pollination an account is given by Loew, and

which it much resembles. On the perforation of flowers Mr. Pammel has

collected much widely scattered literature, both on the direct subject and

several related ones. The paper is accompanied by a very full biblio-

graphy, and will certainly be of much service to students in this field.

Professor John Macoun has just distributed the " Endogens" of his

catalogue of Canadiati plants.4 Any one familiar with the other parts
^^^^^^^~^~^^^^*—^^^^M^^^^^^^M—^^M^^^^^^^^^»j— __^»- ^^HU^^^^^^^^^^^^^^*~^^^^^^^^

* Wigand, ALBERT.-Nelubium speeiosum W., eine monograph*sehe Studie, vollendet
u. herausg. von E. Dennert. (Bibliotheca botanica, heft 11), pp. 67. pi. vi. 4to. Ca^.l
1 heodor Fisnhpr irk» \r 10

KTheodor Fischer. 1888. M. 12.

'Pammel, L. H.-Onthe pollination of Phlomis tuberosa L., and the perforation of flow-

ers (Contributions from the Shaw School of Botany, no. 1). Pp. 241-277. pi. vi and vii. 8vo.

Separate print from the Trans. St. Louis Acad. Sci., vol. v. St. Louis, June 28, 1888.

*A?°™> Jo»N'.-Catalogue of Canadian Plants. Part IV.-E ndogens. (Geol. and
Nat. Hist. Survey of Canada.) 248 pp. Montreal : Dawson Bros.. 1888.
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understands the painstaking work this represents. The detailed enu-

meration of stations can not but be of vast help, not only to collectors, but

in the study of geographical distribution as well. Professor Macoun has

availed himself of all possible help from specialists, so that the catalogue

contains the most recent changes in nomenclature. This part brings the

genera to 737 and the species to 2955.

The long hoped for continuation of Professor Tuckerman's Synopsis

of N. Am. Lichens has appeared, under the editorship of Mr, Henry

Willey.5 The work could not have fallen into more competent hands.

This second part was found in a sufficient state of preparation to justify

publication, and very little revision has been necessary. The presenta-

tion of the large genera Biatora, Lecidea and Buellia will be a great help

to our amateur lichen students, large parts of whose collections were very

indefinitely named. The genus Graphis is incomplete, but sixteen spe-

cies being included in this part. Mr. Willey has done good service also

in adding, in the form of an appendix, descriptions of N. Am. lichens not

found in the Synopsis, but published by Professor Tuckerman in scat-

tered publications which are not easily obtained.

"How to Study Botany "
is the title of a very interesting paper by

Dr. T. J. W. Burgess, of Hamilton, Ontario, read before the Hamilton

Association.

The medical plants of the United States have attracted attention

from Rafinesque down. The most recent contribution to this subject is

by Dr. Carter,' of Waukegan, III. The list is a very long one (over ow

species), but only includes those plants whose medicinal properties a

definitely known. The work ha* been carefully done, and form* very

compact reference book for information of that kind.

The plants of Nantucket are published by Maria L. Owen in a very

carefully prepared catalogue.' Nantucket tmty meansP^'J-,
tucket Island, and the enumeration shows 586 species P^^
exclusive of varieties. Pteridophytes and alg* are also catabgue^

names of the botanists who have assisted the author «•»«££ *

.

well known, and we may be sure that the catalogue represen . /

curate and exhaustive account of the flora of this island of hit. q

miles

.
Miss Helen C. De S. Abbott is a very «rf£*»*£ SlS* d

tive chemistry of plants, and her paper on Cmnparati^___ __

Par com

"^toRMAN, Edward.-A Syno^oTTne North American Lichen^ J^J^
Prising the Lecideaeei, and (in part) the Graphidacei.

Amherst, Mass., at $1 ed States. Pp.

*• 176. St. Louis: Geo. II. Field, 1888.
onltivation, in the county

' 0wEN) MARIA L.-A catal. ue of plants, growing w^out cu.t.vat

of Nantucket, Mass. Pp. xii. 87. Northampton, Mass., i**>-
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higher and lower plants," in the Am. Naturalist for August and Septem-

ber, 1887, has just been distributed as a reprint.

Ax elaborate study of the structure, development and affinities of

Trapella, a new genus of Pedalinese, is presented by F, W. Oliver in the

Annals of Botany (June), and now distributed as a reprint. It is a Chinese

plant of doubtful affinity, but this study rests it in Pedalinese, as the only

genus of a new tribe. It contains certain structures of great interest

biologically. The five handsome double-page plates form a fitting ac-

companiment to a very fine piece of work.

One of the best local catalogues we have seen is that of Middlesex

county, Mass., prepared by Messrs. Dame and Collins.8 Not only is it

printed with great care, but contains just the information one desires. In

addition to the usual presentation of phanerogams and pteridophytes, it

contains the mosses, liverworts, stoneworts, algae and lichens. Dealing

with an old country and one full of collectors, the list must be a very com-

plete one. The summary shows an enumeration of 2 061 species, 1,484 of

which are phanerogams, 60 p.teridophytes, 156 bryophytes and 361 thallo-

phytes. In a private letter the authors say that the name of Mr. I. C.

Martindale was inadvertently omitted from the list of those who had

aided in the work.

NOTES AND NEWS.

In a recent fire the Syracuse Botanical Club lost all of its collec-
•>. rinnLrs: ar\rl mof \*%-m-* ^*±~tions, books and instruments.

Mr. Lester F. Ward's address on "Asa Gray and Darwinism " ha
just been distributed.

ttki
DR

'
G

-

F
' ^ohl > privat-docent in Marburg, became associated with Dr.

uniworm in editing the Botanisches Centralblatt on the first of August last.

Mr. F W. Anderson, of Great Falls, Montana, has been appointed a
special agent in the Division of Botany of the Agricultural Department.

fm- hm?
Jm™1 of the Elisha Mitchell Scientific Society, in its first part

PotP»?
Contams a Preliminary list of North Carolina Desmids by W. L.

Garden-.iot ;« 1 j
—
n ,"«"a «i "ui ua,uve pianis in Kraraen ana rurcao iui ^~

lersoS (29th
ypnpedium Californicum (8th), and Erythronium Hen-

t , ,w^AkM°R0T
(

,

in Jmrn
- & botanique) shows that the anatomical struc-

ral^I Manom^ous Adoxa Moschatellina are more suggestive of Sax-
itragacese than of Caprifoliacese.

M*M?n
M
«-h',!"'

aDd C0LUNS
'
F - S—Flora of Middlesex county, Mass. Pp. 201, with map.

Maiaen
. Middlesex Institute. 1888.
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Eeports from the recently established agricultural experiment sta-

tions are beginning to come in rapidly. We have before us variou.-

kinds of reports from Indiana, Michigan, Illinois and Iowa.

Dr. Bessey (Am. Naturalist-, June) suggests that the development of

chlorophyll- bearing tissue in young fruit is for the nutrition of the em-
bryo in the seed, and remarks that this is an important but overlooked

function.

The large and important collection of fungi belonging to the late

Dr. G. Winter has been purchased by the Botanical Museum in Berlin.

It is well that this valuable herbarium is to be kept together and be

accessible to students.

Proliferous strawberries are not so common, and the Gardener*)

Chronicle (August 18) figures one that has three or four buds from the

Bides, one of them so fully organized as to have leaves, adventitious roots,

a beginning runner and a terminal flower.

Prof. W. W. Bailey reports finding recently a fully-doubled Aster,

all the disk florets changed into ligulate ones, between Lake Oskawana

and Garrison N. Y., near Cowpens Mt. The species is probably A. macro-

phyllus. All the heads on the plant were so doubled.

Dr. Joseph Schrenk gives, in the Druggists
1 Bulktin for August, two

papers, entitled " Pharmacognostical notes on the bark of °vcocarpu&

Rusbyi," and " Pharmacognostical notes on the bark of Newbouictia

lawis." The papei are illustrated by two admirable figures.

Our KNOWLEDGE of the plants of the interior of China is rapidly ad-

vancing, judging by the rate at which lists and new spates are be ng

published. In ?he Journal of Butam, (August) Vr- J - G-^eT ™^£*
two recent collections of ferns, among which are described sixteen ne

8pecies.

L
In looking over Schimper's herbarium at Kew Mrs E. G. Britton

has discovered a specimen of Ulota phyllantha, labelled ^ o^1 "1^"
own handwriting, "Muckross, Killarney, Hibern *hic^re *£"&
sides. The specimen was collected in I860. Th.s wale«on tobr

gists to look out always for fruit, even on specimens of species usua y

sterile.

T .
The annual report (for 1887) of the ^}.^°%$3££

Tnnidad has been distributed by their very efficient jnpermwn

Mr. J. H. Hart. A summary is given of the history <* *e
JJSffv in-

J«
Present condition. The photographic i««f*f°

n"
»£/Xnsbet-

teresting, giving one a notion of the beauty and plan ot the gar

ter than any text.
Scieives

Ihe last two parts of the seventh volume
,

uY"X <m plaborate paper
Naturelles (BUaniqile) are almost entirely devoted to "J«XelopmSt f

by M. Courchet on chromoleucites. He discusses their cw
^^^

structure and form, the relation between the colo • * igmen t

form in which it exists, and finally details a special U d>
otto

£ y ^
contained in the chromoleucites or produced

I

by
^
we

.

ount f

memoir gives a host of details, and evinces an ext»onn and
*ork. It does not, however, present any es^"^^utioM on these
agrees, in the main, with Schimper's well-known contrinu

«Y °' 1U lue mam, v
a^a allied structures.
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Mr. C. E. Overton* has watched the conjugation of Spirogvra, and
finds that the conjugating tubes grow toward each other at the rate of 3«
per hour, and that twenty four hours elapses between their contact and
the complete solution of the wall. The pawing over of the contents from
the male cell usually begins about ten or eleven o'clock at night.

The new genus of Palms (Bot. Gazette, xi, 314) from the Florida
Keys, brought to light by Dr. 0. S. Sargent and dedicated to him, is figured
in Garden and Forest (September 19), where the completed generic ch irac-
ters are also presented. Ripe seed was obtained last year by Mr. Curtis-
and Dr. Wendland has thus been able to establish his'PseudophoenixSar-
genti.

In the September Amer. Jour. Sei. there appears as an appendix
a list of the writings of Dr. Gray, chronologically arranged. The work
has been done by Drs. Goodale and Watson, assisted by Professors Far-
low and C. S. Sargent, and a glance through these forty pages of fine
print not only shows the great labor involved in its preparation, but also
what an enormously prolific writer Dr. Grav was. Beginning with two
numbers in 1834, one on mineralogv and the other the N. Am. Graminea-
and Cyperaceae (exsiccatae), and ending with 1888, no year is unrepre-
sented in his writings, excepting 1839 and 1869, and even these contain
editorial work. No less than 355 numbers are credited to him, besides
the uncounted number of botanical notices and book reviews.

The me
Sciences has

morial of Asa Gray at the American Academy of Arts and

•

been distributed and should be in the hands of every Amer-
ican botanist. The resolutions were offered bv the president, Prof. Joseph
covering, and seconded in a short address by Mr. Augustus Lowell.
rres;dent JUiot then spoke briefly of his relations to Harvard University.
ine cniet mlere t centers about the addresses of his botanical associates,Ke ™en *ho

.
u 'd not know him ilfar off. but were in dailv contact with

1"
a I?

ooda,
,

e
,
sP°ke chiefly of him as an instructor. "in the lecture

room and through his books. Dr. Watson naturally had to deal with his
reiat ons to the great herbarium which bears his name ; while to Dr. Farlow

!r«niiM
n
?
re
n
0n

«

erou8 duty of Preparing a biographical sketch. When it

honor 1 h
addresses were worthy of the man they had met toi - —-~v> «*viu i c^ocb were wonhonor no higher commendation is needed.

F Went has
vhntofrhl 5 1 *?

,

in
,

the last Part of Pringsheim's Jahrbilcher fiir wissen-

on t ,1 u
k (V0L ? x

> PP- 295-356) an exceedingly important paper

Aee^rffA ^' 8
u
corlu8ions

> in his ^n words, areas follows: With

all livi nFoan
tl
?
e

.
doubtful spermatozoids, Cyanophycese, and Bacteria,

w 11 whfoh I*
C°n

!,

ain VaCuoles which afe surrounded by a special living

an 1IpL
bear%the na^e of " tonoplast." In all young cells division

arhoThiS
Ce ° f

•
VacuoIes takes Pla«e- All normal vacuoles of a plant

Ss 3?o C°? tmual divi8ion from thoae <>f the oosphere. The tono-

with tS n 17? a
! °^gan8 of the Protoplasm, are of equivalent origin

vouneeS ^S and chromatophores. Since the vacuoles, even in the

ment ,msM,l;
ai

i

e contl "«ally altering their shape, protoplasmic move-

Snh J /L
e Pla

?
e ln them

' and does not begin, as Hofmeister thought,

from the ™?nTn8te^atic state ia Pasfc- Normal vacuoles never arise

iza on of the n
P

,
^^ ^logical vacuoles are formed by the disorgan-

summarv 3 ti
and

,
chroi™tophores. The paper concludes with a

summary of the present knowledge in regard to the vacuoles.
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PLATE XX

GREGORY ON DEVELOP^
OF CORK WINGS.
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Development ( >t cork-wings on certain trees. II.

EMILY L. GREGORY.

Acer campestre Linn.

Two kinds of Acer were examined, one, A. campestre. con-
icuonsly winged till tin- stem is three or four rears old, the
tier, A. moHspessulanum Linn., much less, though the earlv

part of its periderm formation is very similar to that of A.
campestre. Th development differs in both cases from that
of Qiiercus, sufficient!) . perhaps, to warrant a brief descrip-
tion.

P ei ...... . . ,.

layer of primary rind becoming phellogen and developing
centripetailv 13 just as in case of Quercus. The breakim
takes place along the six angles, the subsequently increased
rapidity of growth under these fissures occurs, but with this

difference, there is no line of distinction between the cells of

the periderm formed previous to the splitting along the an-

gles, and those of the wing formed by the renewed energy
of the phellogen under these fissures. Instead of five, as in

Quercus, there are six longitudinal bands growing faster

than the remaining six ; this continues till a furrow is formed
along the top of each wing, making a similar shell-shaped

appearance on the cross section as in Quercus. (See fig. n.)
NoNow very earlv in the development of the wing, the cells ot

toe remaining six bands begin to grow and increase more
rapidly than those of the former six, thus the central portion

°t each furrow is forced out until the edge of the wing is per-

ectly straight, in most instances no signs of the furrow being

left. There is now no difference in the appearance of the

ceiis of the entire win*. Toward the end of the summer, or

the be^-'c oegmnin.. grow
Sloped wings, the clefts between each two successive ones

reaching qu ; te down to the phellogen layer. The cells of

lj* remaining epidermis have been so protected by this

rl?r^ipetal is used her* as by Sanio, in the seose
r«st the center of the stem.
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breaking in fissures and subsequent curling up, that not un-
frequently the hairs from this tissue are seen along the
smooth surface of the wing. This is shown in figure n.a.
As the autumn growth begins, several layers of narrow
plate cells are formed entirely around the stem and it now
takes its winter's rest. In the* following spring, the manner
of growth seems to vary. In most stems examined the pro-
cess was quite similar to that of Qiiercus, the entire zone of
phellogen cells developing rapidly till the protecting band
of thicker walled plate cells breaks at the fissures and the new
growth forces outward the last year's wings. This rarely,
if ever, continued longer than till the third year; the growth
of the three years' stems, as well as many of the two years',
being as follows : As the girdle of plate "cells breaks/the in-

creased growth in circumference of the entire rind cells ap-
pears to take place most rapidly in sections under the fissures.

or between the wings of the' first or second year's growth.
The periderm cells are formed more or less uniformly, but
the foundations are laid for new wings between those already
formed. In this way six more wings are formed, and not
many seasons after this, the stem assumes the ordinary
ridged and furrowed appearance which is no longer described
as winged. Thus the transition from wings to ordinary fur-

rowed periderm takes place. This method of transition i

carried still further in

Acer monspessuuvnum L.

~. ...v, ^^..u j ra , is similar to the third and tourtn 01 u«
sterns of the former. Little wings are formed between those
ot the first year so rapidly that a fissure occurs along the

edges of these during their first year's growth ; that is the

second year of the stem. (See fig: 14./.) The result of the

repetition of this process is the formation of a periderm
around the older branches with rather shallow and irregular
urrows and by no means prominent ridges. This specie-
thus may be considered a transition form between the regu-
lai cork wings of A. campestre and the comparatively smooth
periderm on the young branches of the common maple.

LlQJJlDAMBAR StYRACIFLUA L.
The cork wings found on this tree have one striking pe-

culiarity which renders them an exception to all other case-
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examined. This is their eccentric or one-sided origin and
growth. In this respect the species seems to stand quite
alone. The specimens examined in the summer of 1887
were taken from trees of various ages and places of growth,
all of them were under cultivation and all in the vicinity of
Philadelphia, except those from the Arnold arboretum. In
the summer of 1888, examples were obtained from trees of
different ages growing wild near Woodbury, N. J. The
results obtained from these, while confirming in most respects
those obtained from the specimens of the previous vear, were
much more satisfactory, as the voung tree in its early stages,

up to those of fifteen years old, could be observed under
natural conditions. The wings of the lateral branches appear
always on the upper side, running along between the leaves,

two, three and sometimes four in number. They generally

stand at such an angle as to form troughs along the entire

length of the branches. These are, of course, interrupted

at the nodes by the leaf-petioles, but they slope gradually

toward each other, so that the effect of a continuous trough
is often produced. The main trunk is entirely surrounded
by deep ridges and furrows along that part free from branches,

and extending up perhaps halfway through the crown of the

tree. Above this a smooth periderm appears. A large num-
ber of specimens were studied, with a view of discovering
* e cause of the one-sided growth on the lateral branches.

The principal results of the anatomical study may be

given in few words.
.

The first appearance of periderm formation occurs early

m the year, but in most cases the youngest internodes of the

year's growth are covered only by epidermis. The phelJo-

gen cells are in this case the second layer from the epidermis,

so there is one layer of rind cells cut off, as de Barv says ot

a similar case, withdut wings, "for a very small barK.

Lenticels are developed with this first periderm in consider-

able numbers. On the lateral branches at the time ot the

beginning of the cork wings, they are much larger, bettei

developed and somewhat more numerous on the upper than

°n- the under side of the stem. With this exception the

growth appears perfectly normal, a periderm o seveiaJ my

Jf
is developed around the stem with lenticels connecting

the nnd cells with the outer air. After a time, alongthe

JPper side of the older internodes of this year s stemsgbe noticed an increase in the tissue around the lenticels. in*

ma7 be easily identified by the naked eye as cork tissue trom

th
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its color, which is slightly reddish, and different from the
rest of the surface. This is the first beginning f the wing;
the tissue soon spreads from one lenticel to another until a

ridge is seen extending along the upper surface of the inter-

node. It is not possible to say that the wing always takes its

rise from the lenticels, in this way, as instances of its origin

between the lenticels, then spreading out so as to include them
afterward, may have been overlooked. No such cork tissue^

were found entirely disconnected from the lenticels. An-
other fact pointing to the lenticellular origin of the wing is,

there were several examples, where, for some lack of favor-
able conditions, the wing formation had stopped with th<

growth of cork immediatelv under the lenticels in such a

manner that a number of these, lying in almost a straight line

on the upper side of several successive internodes, were
raised up from the surface for a distance of one or two milli-

meters. Usually there was only one ridge of cork at first;

often, however, there were several smaller ones branching
oil, so that when developed a number of wings stood out at

different angles.
The manner of growth of this tissue does not differ essen-

tially trom that of the previously described type. The phel-
logen layer in the vicinitv of The lenticels becomes endued
with unusual vitality

; cells are cut off centripetalJy, and by
this means the lentictd is raised up or away from the rind, a

large number of cork cells intervening between it and the
rind-cells. The opening of the lenticel now takes the place
of the fissure made over the corner of the angular stem of
Quercus and Acer above described. As the epidermis i.^

raised up along the band, the longitudinal fissures already
existing m the lenticels spread from one to the other until a
continuous cleft is made along the whole internode. In this

way are laid the foundations for two wings, which appear to

be the normal number. In manv cases, however, the devel-
opment about each lenticel takes" place in such a manner that
instead of one connected line along the internode, several
are formed

; these often join each other at different points so
that closed furrows are formed, the number of ridges, or
wings, thus being increased to three, four, and even live ;

in

the last case they nearly encircle the stem.
In those wings breaking along the openings of the lenti-

cels which have been described as normal, there occurs also
another break which separates the wing from the remaining
tissues. This is a break along the edges of the band of corky
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tissue where it joins the regular periderm. This is shown in

fig. 15, b. This breaking is prevented at first by the cells

along these lines forming new walls at such ancries as to forma „ ....^ .v~„,,. Jr,

a tan-like spreading. large enough to accommodate the rap-

idly growing wing. The rapidity of growth, at first greater
in the center of the wing, appears t" gravitate toward the

edges, and the break occurs. Both sections of the wing are

now free to be shoved out by the rapidly growing phellogen.
In the meantime the fissure in the middle, originating from
the lenticel opening, increases till it reaches in many cases

quite down to the primary rind. Toward the fall, about the

middle of September in the examples studied, there are

tormed several layers of plate cells, extending around the

whole stem. When growth is resumed in the following

spring, the formation of cork is limited strictly to the phello-

gen under the wings ; its rapid growth breaks the bands ot

plate cells and new' layers are formed, pushing outward the

growth of the previous'year. As long as the vitality remains

principally in the phellogen cells under the wings, this pro-

cess is repeated 1 ichyear; the breaking which takes place

on renewed growth in the spring follows the lines already

started, and the age of the stem may be estimated as surely

by the number of broken bands of plate-cells along the edge

oi the wing, as by the number of woodv rings on the other

side of the" cambium ring. The material for this study was

yery abundant, and a large number of specimens was exam-

ined
: among them all was onlv one case in which the num-

ber of annual layers of cork did not agree with the number
-- "»«.«»*uc«a ia\ tia ui turn ua« nut 1.^'

. . r
of woodv layers of the stem. In this instance six rings 01

cork were found, where onlv three of wood could with cer-

tainty be detected. It is impossible to say. m this case,

whether two rings of cork had been added each year en

whether the annual marking off of the wood had failed m tl e

manv branches whose woodv growth is not w«; '-£

se cork wings reach a comparatively enormous size..on

curing in deoth twice and three times as much aa» tnej*»

e wings.

;!

m eter of the remaining part of the stem. Some have^Dee

lound fully three centimeters in depth, and one and a

centimeters is not an uncommon size. Hiese lar

*ben found on lateral branches, occur m most cas on en

xvh,ch have elosed their growth in length. Those,.«e

**ose growth in length is prolonged from yea. toyeai
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they form the main branches of the crown, begin, when
young, to develop wings in the ordinary manner, and con-
tinue doing so for six or eight years. Then on the older in-

ternodes the development under the wings becomes less and
less in amount ; the ordinary periderm ace mmo-.lates itself

to the increasing size of the "surface of the other parts of the
stem, that under the wings apparently remaining stationary,
until it is highly probable in many cases the growth of the

wing entirely ceases and the phellogen of the entire circum-
ference resumes its function of uniform growth, and the wings
are slowly cracked oft'. However this may be, many of the

larger stems appear to be covered with a nearly smooth per-

iderm, and many others are nearly smooth at the place where
they join the main trunk, while further on toward their ex-

tremities they are profusely covered with wings.
Now taking the growth of the main stem from its origin,

a young tree, three years old, was cut oft" about one and a
hall feet from the ground. At this height the circumference
was nearly covered with the cork wings, but by looking care-
fully it could be seen there was still a distinct longitudinal
strip or band which was yet free from this growth except
under the lenticels. This was more and more easily traced
as one looked upward, until the last year's shoot which
showed the typical one-sided formation. So with the old-

est internodes of this yearns growth ; date, Julv 16. The
whole length of this year's growth of main stem was
forty-six centimeters ; the lower thirteen centimeters had
well-developed cork wings, above this none had yet ap-
peared. Lateral branches growing out from this portion of
the main stem were also supplied with wings on their older
internodes. It is easy to see how the whole bole of the tree

probably becomes covered with its ridged and furrowed per-
iderm In the tree just described, the longitudinal strip or
band along which ran no regular wings was already supplied
with corky tissue at the lenticels, raising these slightly from
the surface. The phellogen cells of this tissue probably soon
after the third or fourth year become endowed with special
activity

;
the layer is extended from lenticel to lenticel, just

as m the first year's growth, till at last connected ridges are
ormed, more or less irregular in their course, as the lenticels
have no regular order of arrangement. These ridges assume,
after a few years, an appearance entirely similar to those of

the first year's growth. In fact, intermediate stages ap-
peared already present where the lenticels appeared in cer-
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tain stages, leadin to the final result of covering the whole

trunk of the tr< Ridges from a tree of fifteen years were

broken off about four feet from the ground. The annual

deposition of corky substance was seen here to diminish as

the tree grows older, the later years' rings being much nar-

rower than the earlier ones.

Biological Deft. (
r
nrv. of Penn.

Botany at the University of Gottingen.

W. E. STONE.

The botanical department of the University at Gottragen

of which I have been requested to write a description has

never been particularly famous, vet has won and retan eu

excellent reputation in Germany for its good work and lavo -

able advantages. Persons whose experience warrants

expression of an opinion, consider the arrangement.oi u

laboratory to be equalled by few others in^Europe,^JJJ
garden is notably well stocked and cared tor. ror

much credit is due Prof. Graf zu Solas Laubac*.who tor

many years was director of the same and Protes^ .

J
Te.

tematic botany. In the spring of the present ear he

ceived almost simultaneous calls to the^f^^^ the
burg and Berlin, accepted the former, and do* occupie

chair of deBarv. . . • ._ <.u« «hv»io-chair of deBarv.
, .

,a • tn the ph\ ^io-
ti • •' .. i« • • „*"+Kq ,m/rtrk here into mc p- j

There is a tacit division ot the woi iv nci
ided ovel- by

logical and systematic departments, eacn j

P

branch
different professors, and each with its own laborator) ,

library and lecture room. , _rnress0r ot 81
-

The present director of the garden andPj^
a t.

tematic botany is Dr. Peters, formerly a stiu
aduffl hai

ant with Xageli. His work upon the gem
. tVoni

secured him special notice. Me was called to^ *

Munich, to take the place of Prof. S .^?thenot rem; k-

acres of ground, lying partly^« the
r
defense for

! old « wall." The latter is no on e ^ hund d— it was planned and built some biee enade

years ago, but has become * P]e*?**A*bie row of fine old

with grassy slopes and planted with a oou
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lindens, beneath which one always meets a procession of

promenaders on pleasant summer afternoons and evenings.

For a part of its winding course, as I have said, it traverses

the botanical garden, looking down to the south side upon
the dwelling of the director and gardener, the green-houses
and the collections of tender plants, thus protected from the

cold north and east winds. On the other, the north side, are

the more extensive collections of hardy plants, trees and
shrubs, arranged to some extent systematically, especially

Botanical Garden at GOttingkn,

the herbaceous plants. The principal entrance to the garden

is from one of the streets of the inner town. Passing the

pleasant old-fashioned houses of Director Peters and the gar-

dener, one comes out upon a fine lawn fronting the three larg^

green-houses, behind which rises the sheltering "wall.

Close beside the director's house a large three-story brick

building is rising, which, when the slow-but-sure German
building process shall be completed, will serve for a "sys-

tematic " laboratory, herbarium, and auditorium. Upon the

lawn are grouped in summer the potted shrubs and hardier

plants from the green-house, tree ferns and palms, giving

the little space a decided tropical aspect. Here, too, is an

excellent collection of Azaleas, and nearby in a shady, moist

nook are the native orchids.
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Two tunnels pierce the " wall" and bring one out on the

other side into a different tlora—that of the temperate zone.

In the foreground runs a little stream, moistening a bit of

meadow turf and supplying a basin for aquatic and marsh
plants. Behind this rise low terraces neatly and systemat-

ically laid out in beds for herbaceous plants, where naturally

the Composite preponderate. On ihe west side of this part

of the garden stands the finest building of the University,

from the upper windows of which the view given here is

taken. Toward the east rise masses of trees, behind which,

with an entrance from the street, stands the physiological-

botanical laboratory. Still farther toward the cast are open

spaces devoted to the collections of grasses and sedges, the

Liliacea*, Aracese, etc.

Altogether the garden, partly from natural location, partly

from the influence of the "wall," furnishes a remarkable va-

riety of exposure and adaptation rarely met with upon so

small an area. I have seen no botanical g;irden better kept

than this ; there are absolutely no waste spots, although

spontaneous natural growths are allowed in some place.-.

The herbar urn is said to be a good collection, but, as is

often the case in these days, lacks attention, and is simply

stored away in the upper story of one of the garden bulld-

ogs, inaccessible and unused. The intention is. however,

to have it properly arranged and made available in the neu

building being erected. The physiological laboratory is

under the direction of Prof. G. Berthold. one of the youngest

Ml professors in the University, his early promotion being

the recognition of his energy and ability. His career was

begun here as "privat docent" ; afterwards he was "ssistarn

to the director of the zoological station at Nap es, where ne

Published sex '
'

"

" —-»««- Ue be'

came "aussei
end monographs on the marine alga'.

ordentlicher" professor at the university ofGot-

S»gen in 1885, and full or -ordentlicher" professor mufl r

His principal work, aside from numerous contnbutions t

journals, has been « Studien tlber Protoplasma
Medha»«,

a profound production published in 1887. Vrot. oen

relations to his students are of the most pleasan
t
n.^ _

w a hard worker, taking short vacations, and am rt m
»% to be found during working hours m ^J^J^M
tory, from whence at Short intervals he ™«**i8

j£Zme
working in the main laboratory, greeting each »^^
Pleasant word of advice and encouragement
D '-- Koch, with whom the students come directh in
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was a pupil and assistant of deBarv. His greatest horror

is untidiness, of which fact no student is likely to remain

long unacquainted.
My two years' connection with these men leaves me with

a lively and grateful appreciation of their worth as friends

and teachers which I can not omit expressing here.

\< iJThe physiological laboratory is a very substantial two-

story stone building with rather plain exterior. The view

given is taken from the south or garden side. The ground
floor is occupied in part by the janitor's family, a common

Laboratory for Vegetable Physiology.

custom in the University buildings, and by a museum, physi-
cal cabinet and physiological laboratory. There is also a

workroom on this floor containing a still, forge and table for

glass blowing. In the cellar are rooms for gas analysis, tem-
perature experiments, etc. The main working rooms of the
laboratory are on the second floor, a plan of which is here
given.

The main rooms are directly accessible from the stair

landing. First on the left is the director's private laboratory
with its independent outfit, working table before one of the
windows, water, gas, ventilating hood, aquaria, etc. A door
opens into the main laboratory, a large, well lighted room
with hve windows of 4| bv 8 feet dimensions, looking out
toward the north and east/and affording a tine illumination
tor microscopic work. There are places here for thirty
students, ten for advanced workers directly before the win-



I
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dovvs at benches provided with drawers, closets, cases, rea-

gents, water and gas. Twenty more students, engaged
with simpler work, find places at four large tables arranged
through the middle of the room. A cabinet for microscopes,
a case for reference books, shelves for specimens, a " Brut-
ofcn " for the reception of cultures, completes the furnishing
of the room. Adjoining, on the south side of the room, is

the auditorium, which, as a lecture room, accommodates
fifty hearers, or by removal of the portable benches can be
used for experimental purposes. Two of these windows are

really glass doors opening to the east and south into glass-

covered balconies used for the reception and cultivation of

plants for lecture demonstration. In the southern one is a

small glass forcing house, or more properly box, capable of
being heated by gas, and provided with a thermo-regulator.
The lecture table is also arranged as an experimental table

and provided with gas, water and an air-pump. The room
may be effectually darkened for experiments with light. In

this connection the sliding black-board behind the table

reveals an opening into the " dark room " well supplied with
optical apparatus, by means of which light of varying qual-
ity may be transmitted to the experimental room. This
arrangement also allows the most convenient use of the stere-

opticon for class demonstration. The remainder of the south
side of this floor is occupied by the chemical laboratory wi

'

complete apparatus and accommodations lor four workers,
with water, gas, steam drying bath, sink, two large hoods,
combustion furnace, muffle, etc. Here again a glass door
opens upon a glass-covered balcony for the reception of
plants under observation. From this a second balcony is

entered, which, thus cut off from the remainder of the build-
ing is used for the generation of noxious gases.

rrom the chemical laboratory a gallery leads over the
stairway to the balance room ; from it a side door also opens
upon a large open balconv over the entrance to the building,
with a western exposure—a convenient place for growing
and

I
maintaining potted plants in summer.

,

I he balance room is supplied with a fine Sartorius' chem-
ical balance, and a large balance for the reception of grow-
ing plants weighing from 0.1 to 15,000 grams. The same
room contains the reference library, and is also accessible
from the director's room.

From the landing another staircase leads to a physiologi-
cal work-room under the skylight, and there are one or two

th



[888.] BOTANICAL GAZETTE. 293

store-rooms also on this lloor. Last, but not least, is a small

work-shop for the janitor, who is an excellent mechanic and

makes nearly all the apparatus and models required m the

institute.

A noteworthy feature is the double water supply, two

complete systems of pipes leading to all points ot the build-

ing, one for the city water, which contains so much lime that

his unfit for general laboratory use, and one for rain-water,

collected from the roof and stored in a reservoir on the third

floor. The systems are interchangeable, and both may be

used for either rain or •• city " water.
,

The building is new, haying been first occupied in 1879,

and was intended to embody the best features of the best

botanical laboratories known at the time. A full discription

ofits plan and erection is given in the Botamsches Centralblatt,

V. (1881) pp. -j 18, ug, 388. . . . „ Wpr
In this, as in most of the German universities, the greater

part of the botanical students are derived from the medical

and pharmaceutical departments, a knowledge ot Downj

being required in the examinations in both these brancnes.

For these
4
students lectures and work of a general nature are

provided, but there were always, during my «£««»*£
With the department, a comfortable number of advanced

dents engaged on theses and " arbeits."
, }i

I give here, also, the titles of lectures &™*™lf^£
time: Anatomie der Pflanzen, Fortpflawungs und

[

Beiruc

tungserscheinungen, Ueber das P^'T^e Ueber
nospermen un/ Archegoniaten, J^^Sf^getation
Pflanzeijkrankheiten, Grundziige der Botany ^^i-
des Meeres, Ueber der Thallophyten,

Ueber Nuto una

gewachse. Besides these, lectures were given ^j q{

cultural department on plant nutrition, grovvi
, •

s<

botanical interest. Some of the lectures weie re

representing the latest work of the VJ^^^ye stu-

subject. stme were attended by fifty or sevent}

dents, others by four. pxcursions weekl}
In summer there are usually oneorwoe- ^^ & gh<)rt

to points of botanical interest, whicn o
professors and

railway journey and always a hard tiamp.
striding

students are then at their best, unreserv
?^fthe law requiring

away across the fields often in disregarou sQme irate

Pedestrians to keep to the beaten pa"*',.
with winks

Peasant halts the party, and the young telio
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and nudges among; themselves, watch the professor banter
with Hans. Then, when the masquerade is revealed, '• Don-
nerwetter" changes to " Entschuldigen Sie," and all is well,
although it sometimes happens that nothing but the pavment
ol the regular three marks' line will secure the peaceful and
undisputed progress of the expedition. An unfailing feature
is the halt for lunch at some convenient " Gasthaus," where,
over black bread and sausage and mugs of foaming beer,
many an interesting botanical question as well as jolly joke
or story is discussed. It' a part of the excursion is by rail,

tickets are taken third class, and even these are obtained,
in such cases, at reduced rates.

At play or at work I have found the* German professors
and students wholly interested and in earnest. Perhaps thus
their work obtains a character of reliability and thorough-
ness

; perhaps thus they are able to derive such satisfaction
from the most minute and tedious investigations and inspire
in new students such enthusiasm and devotion. Certainlv.
working or playing, I was glad to count mv connection with
the botanical people at Gottingen among the pleasantest of
my university experiences.

Amherst, Mass.

Notes on Anilropogon.

I
. LAMSOX SCRIBNER.

iAr»: ' ?• Hackel, in his contribution (Grammes) to Eng-

hVnVH
W°rk °n the fami,ies of plants (Die Pflanzenfami-

n.,mh«
S
r
eXtended the Senus Andropogon so as to include a

numbei ol grasses which have been for some time regarded as

"Sng
° d,Stinct Senera - T1>e genus is divided into 12

Sif"' amo"S which are Sorghum, Chrvsopogon and
Heteiopogon. Based on this classification, "Prof. Hackel

Thp
b

i fS 25 Species as belonging to the United States.
1 hG lolIo™g is the list in full, kindly furnished me by Prof.
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Hackel in advance of his "Monographia Andropogonearum,"
which is now in press, and will be published next year:

1.

2.

3.

4.

5.

6.

7.

9.

10.

11.

12.

13.

A.se^iherbis Kunth.
A. hirtiflorus Kunth.

subvar.oligostachyus Hack,
subvar. feensis Hack.

A.cirratus Hack.
A. tener Kunth.
A. scoparius Mtchx.

subsp. genuinus Hack.
(There are no other vari-

eties distinguished, but
some forms are nam-
ed,

subsp. maritimus Hack.
var. a. maritimus (S.

States).

var. b. divergens (Texas).
A. gracilis Spr.
A.macrourus Michx.

a. genuinus.
6. abbreviatus Hack.
c. hirsutior Hack, (vaginis

tuberculato-villosis, Mo-
bile, leg. C. Mohr).

& corymbosuR Chapni.
e. glaucopsis Chapm.

A. Virginicus L.
a. genuinus Hack.

with eubvar. steno-

phyllus Hack.
6. glaucus Hark,
c dealbatus Hack.
d. tetrastachyus Hack.

A. Leibmanni Hack.
var. b. Mohrii Hack.

A. longiberbis Hack.
A. Elliottii Chapm.! (non A.

vaginatus Ell., sed A. clan-

destine Hale.
A. brachystachyus Chapm.
A. arctatus Chapm.

14.

15.

16.

17.

IS.

19.

20.

21.

22.

23.

24.

25.

A, argyreus Schult.

A. Cabanisii Hack.
A. provincialis Lam.
A. Hallii Hack, (cum var. fla-

veolus, incam ens, muti-

cus).

A.Wrightii Hack. (Wright,

New Mex. coll. no. 2104).

A. saccharoides S. W.
var. Torreyanu> Hack
var. submuticus (Texas, leg.

Nealley).

var. perforatus (A. perfor-

atus Trin.Texas, Ber-

landier,no.641,Lind-

heimer no. 1161).

Hack.
A. Sorghum Brot.

subsp. halapensis

(Sorghum sp. Pers.).

subsp. satkus (cultivated

sorghum, the varieties of

which are very numer-

ous).

A. nutans L. (with vara).

A. unilateral Hack.^ (Sor-

ghum secundum Chapm.

This can not be named

A. secundus in conse-

quence of A. secundus.

Wilid.)
Hack. (Sor-A.pauciflorus

ghum pauciflorum
Chapm., but it is not of

the Sorghum tion,but

belongs to Chrysopo-

gon).

A.contortusL. (Heteropogon

?p. R. & S.j.

A. melanocarpus Ell.

following from
. The changes in Patterson's Catalogue,

this arrangement are as follows

:

A
Andropogon dissitiflorus Mx.=A. Virginicus ^J^^^.A. Leibmanni var. b: A. saccharoides a^^^JJJJ t0 a

m=A. uni-submuticus Hack.: the var. maritimus under A. scoparm «

subspecies: Chrysopogon nutans^A. nutans L.: U^JJ
Oralis Hack. : C. Wrightii=A. pauciflorus Hack ^e rop gon

m
minatus=A. melanocarpus ELL: H. contortus=A. contort™ U

.

ao *

ualapense=A Sorghum Brot, var. halapensis Hac*.
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There are some new varieties ; other varieties reduced to

forms; and others wholly omitted.
In the letter communicating the above list of Andro-

pogons (dated June 10), Professor Hackel says: "As to

other Andropogoneae, there are some changes in nomencla-
ture, viz.: Imperata brevifolia Vasey is I. Hookeri Rupr.

:

' Elionurus candiclus ' from Texas and Arizona is not E. Can-
didas Hackel in Fior. Brazil., but a new species named E. bar-
biculmis :

4 Elionurus Nuttallianus ' of Vasey, Grasses of
the U. S., is the type of E. tripsacoides HBK. : Rottbcellia
corrugata Baldvv. is recognized as a species, with the variety
areolata: R. tesselata Steud. is a form of R. corrugata: R.
ragosa has a var. Chapmani (Curtiss, no. 3622)/'

Washington , D. 6.

Notes on the inflorescence of Callitriche. 1

JOSEPH SCHRENK.

Wh rfhylla
Pursh, I noticed some peculiarities about the so-called bracts
of the inflorescence which seem to have escaped notice thus
far.

v

For the sake of completeness I will briefly state that the
species examined has dense floating tufts of broadly spatu-
late opposite leaves, each bearing in its axil one, sometimes
two pistils, and one stamen 2 between a pair of the bracts
mentioned. The latter are of a semilunar shape, attached
by one of the attenuated ends to the stem, the concave sides
turned toward the pistil.

Of such bracts, including those met with in other families,
tiydnlleas, Naiadeas, Potamea?, etc., H. Schenck, in his
e aborate paper on the "Comparative anatomy of submersed
plants, 8 says: "These structures are no stipules, as Cas-
Pa

-7 °? u
them

'
but true trichomes. They are found in the

axils of the leaves in the form of tender, transparent, round-
ish or elongated, small scales, consisting of one or two lay-
ers ot cells. They originate early at the apex of the stem,
ctevelop more rapidly, and perish sooner than the neighbor-
ing leaves. Probably they all produce a secretion which en-

,'JJ
b6f0re Section F

-
A. A. A. S., August 16, 1888.

" ""

™*^**^l^^^^l£ notlced that when there Were tW° PiStUS "
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velops the growing apex."' This paragraph refers to the fol-

lowing passage on the preceding page: "Most likely this

secretion protects the meristematic apex and the young leaf
buds against parasites, etc., but for the present we can not
insist on the correctness of this explanation."
A close inspection of the structures in question will show

that they are not simple scales or trichomes, but small blad-
ders or sacs. When held under a lens, in air, they might
easily be mistaken for flat scales, but when examined with a
low power in the fresh condition, under water, they are in-

variably found to be rilled with air, and thus they can be rec-

ognized as bladders without difficulty. That the air is really

inside the sacs can also be readily' demonstrated by gently
arming the water on the slide on which they are placed,

when they will be seen to expand considerably. When the

sacs are placed in boiling water, the air is at last driven out.

This is, in fact, the most convenient way to get rid of the air.

for even after long continued treatment "in alcohol air bubbles
will still remain in the sacs.

Under higher powers the surface view and sections of the

bladders show that their wall is a thin membrane formed of a

single layer of transparent, elongated, flat cells with very

sinuous side walls. Inside of the bladder a slender thread

can be distinguished, which projects from the base into the

cavity. It consists of two or
"

three rows of. long, wavy
cells laterally connected bv short branches.

At the meristematic apex of the stem, on the youngest

node, the sacs are found as small protuberances alongside

[he rudimentary pistil. They consist of the epidermis, which

bulges out in "the angle between leaf and pistil, and covers

only a few rounded cells that belong to the meristematic in-

terior of the apex. At the next lower node these excresences

are much larger. The epidermis cells still have a rounded

outline, while the few enclosed cells begin to elongate per-

ceptibly. Examining still older nodes we find that the de-

velopment of the sacs has been completed. The cells ot its

wall have increased rapidly in number and size, and Have

assumed the wavy outline "peculiar to so many epjdermis

cclls. The growth of the cells which onginallv tilled the

sac has not kept pace with its surface growth, and^they have

remained as a contorted and isolated thread in the interior

of the sac, while the walls have receded and expanded.

Thus a hollow plant organ is formed by schizogenetic



298 botanical gazette.
[ November,

growth, which it is impossible to designate a " trichome,"
for it is evidently not merely an outgrowth of the epidermis.
On thin longitudinal sections the continuity of the air-spaces
in the larger air-channels of the internode, in the inter-
cellular cavities of the node, and. finally, in the interior of
the sacs, can be traced distinctly. I would, therefore, call
these sacs, not trichomes, but reduced, or rather trans-
formed phyllomes, transformed in order to fulfil a special
function, *. e., to give the apex of the stem necessary
buoyancy, so that the leaves may receive light and air, and
the pistils and stamens the visits of insects or the currents of
the air.

At no stage could any secretion exuding from the sacs be
noticed. The protoplasm contained in the cells, although
plainly visible at the early stages, is too insignificant to indi-
cate that intense activity which is going on in secretory or-
gans

; besides, the comparative isolation of the cells, which
are really simply epidermis cells, speaks against such a func-
tion. But I would call attention to the peculiar fan-shaped,
or rather palm-shaped hairs 4 found at the nodes in consider-
able numbers, which most likely produce some kind of secre-
tion. Their walls are filled with dense, granular proto-
plasm, and are quite thick, presenting on the addition of
reagents the peculiar appearance ofmucilage-producing mem-
branes. Besides, the fact that they are found fully developed
at the very apex of the growing stem, when all the other
organs, the sacs included, just begin to differentiate, leaves
hardly any doubt that they serve for the protection of those
points that are most in need of it.

For systematic botany the question is of great interest,
whether each, the pistil and the stamen of Callitriche, is to
be considered a separate flower or not. In most text-books 5

the flowers are described as moncecious. In my opinion, the
Histology of the inflorescence ought to decide the question.

Un a Iongitudinal median section of the stem, through a
young node, we see a central fibro-vascular bundle which
receives additional strands of vessels on both sides from the
leaves. In each of the two angles thus formed there arises
a vascular bundle which, after proceeding a short distance,
separates into two slender branches ; one of them, the one
nearer to the leaf, leads to the pistil, and the other, the upper

Cf. DeBary, Comp. Anat. Engl, ed., p. 64.
e. g., Gray's Manual, Eichler's Syllabus.

-
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one, to the stamen. The other tissues of pistil and stamen
are arranged correspondingly, so that, e.g., the epidermis
of the filament and of the short pedicel of the pistil are a
continuous layer of cells.

There is no reason why, under these circumstances, we
should separate these two organs and call them two different
flowers, when, in fact, they could not be any more closely
connected than they really are.

Hoboken, Ar
.

Und escribed plants from Guatemala. V.

JOHN" DONNELL SMITH.

(WITH PLATES XXIII aud XXIV.)

Pi
0CHY8IA GtoATEMALBNSlS. Bot. Gazette, xn, 13L Explanation of

ate XXIII: Pig. 1. Flowering branch—natural size. Fig. 2. Immature
capsule. Fig. 8. Flower. Fig. 4. Same with pistil exposed. Fig. 5.

ftaminode. Fig. 6. Stamen. Fig. 7. Anterior petal. Fig. 8. One of the
lateral petals. Fig. {). Vertical ction of ovary. Fig. 10. Ovule. Fig.
u

- diagram of Mower. ( Pigs. 8-11 are variously enlarged.)

_
Hanlmria parvMora.-Leaves roundish, base emarginate.

5-6 inches long. 5-times exceeding petiole, triplinerved, tri-

partite nearly to base, divisions oblong-lanceolate: shorth
peduncled racemes 12-1 ^-flowered, nexuose, nodding, twict

exceeding petioles, spreading pedicels equalling flowers:
calyx urceolate-campanulate, 6 lines long, nearly half as

broad, teeth minute : corolla-segments ovate, half as long as

calyx, reflexed : filament-column 4 lines long, antheriferous

globose-turbinate head 2 lines broad, cells in 10-12 pairs:

Pistillate flowers not seen.—The other species of this genus,

,
H.Mexicana Seem., has long-petioled uniformly undivided
eaves exceeded bv peduncles of rigid racemes, sparse

twice-larger flowers, a shortlv campanulate calyx, anther-

a
,s

M
ln more numerous lines.—Pansamala. alt. 3,800 feet,

Apnl, 1888. (Ex PI. Gnat. Tuerckh.. qu. edid. J.
D. S.,

MOO.

)

,
calea tri,|,oto,ua.~ tranche divaricate, fusco-tomentose

:

leaves petiolate, 12-18 lines long, subcordate, triplinerved,

remotely serrulate, scabrid above, cano-tomentose beneath .

Pedicels of simple or compound terminal corymbs 3, halt an
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inch or less long, monocephalous : heads homogamous,
about 20-flowered, subglobose, 5 lines high ; exterior bracts
of involucre foliaceous, scabrid, ovate, minute ; interior ones
smooth, oblong, obtuse, exceeded by disk ; bracts of conic
receptacle conduplicate, laciniate, rostrate: palets of pappus
20-23. linear-tapering, nearly naked, subequalling corolla;
achenia pubescent.—Nearest, especially in foliage, to the
Columbian C. glomerala Klatt., Bot. Jahrb. vin, 45. Rocky

pl- at. 1353.)

Aug., 1887. (Ex

Pitcairnia Tuerckheimii. Bot. Gazette, xnr, 190. Explanation of
Plate xxiv

: Fig. 1. Plant nat. size. Fig. 2. Vertical section of flowers
nat. size.

Baltimore, Md.

BRIEFER ARTICLES.

(Knothera albicanlis.—The order Onagracese contains many interest-

ing and beautiful species and this species is not the least deserving of no-

tice. The flowers are large, white at first, later turning to a delicate rose-

color, and very conspicuous. One evening during July I was walking
with a gentleman from the barn to the house. We passed along the edge

of a kitchen gaiden, and when near the house I called his attention to

a large patch of CEnothera albicaulis which had never known the hoe.

He admired the flowers, remarking that they were worth cultivating

for ornament. We had not gone ten yards beyond them when a most
offensive, sickening foetid odor assailed our nostrils. At first we
could not account for it, because we knew of no rarrion in the vicinity.

At last I concluded it arose from a stink-horn of some kind, and
proposed to immediately find the offender. I turned my head for a las

f

look at the beautiful evening primrose, and at that very instant the

strange odor filled the air again, coming like a puff of warm breath from
the direction of the flowers. Standing still a few moments I felt three

more warm pulls, and each time was nearly overpowered by the accom-
panying smell. Subsequently I had an opportunity of observing the

plant a little more closely. I found the puffs were stronger and more
frequent on mild, still evenings; that they were then emitted, several in

quick succession, at intervals ranging from twenty to thirty minutes. I

never watched the plants all night, but have watched from eight in the

evening till nearly two in the morning, and found that the puffs were
stronger, more frequent and more regular between 9 and 1 1 p. m. than

before or after. The flowers are influenced in opening and closing more
by temperature than bv the des?r«P nf Uaht " "

' '' ""*

too
When
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main open till 10 or 11 a. m. Likewise in the afternoon, when the heat

is not too great, they begin to expand about 4 o'clock; at other times

they may not open till 6 o'clock. I have taken " wilted " flowers, plucked

during the heat of the day. placed their stems in a glass of water and re-

moved the glass to a cool cellar with a northern aspect and plenty of

light. In the coui ) of an hour the flowers would slowly open. They

seem to be very irregular in their habit. During the middle of the day

the petals are wrinkled and loosely folded; the tube droops; the whole

flower is limp and seemingly wilted, presenting a sorry appearance.—F.

W. Axder m, Great FaVs, Montana.

Sonic Nebraska plants.—In a recent visit to Clear Water, Neb., I wa

much impressed anil omewhat surprised with the abundance and beauty

of the wild flowers. Clear Water is a small town in the northern part of

Antelope county, near where a creek of the same name flows into the

Elkhorn river. Along the Etkhom, and also along Clear Water creek,

there is some timber, which in that region is deemed a luxury. The

most abundant timber is the different species of willow, while the largest

ind most conspicuous tree is Populus monilifera. Fraxinus viridis, Ne-

gundo aceroides d Celt occidentalis are frequently met with. Jug-

lans nigra was not en in this immediate vicinity, but it grows quite

plentifully on Verdigris creek, in this county. Two shrubs which

claimed my attention were Amorpha fruticosa and Shepherdia argentea.

The latter is rarelv met with. But one clump of these bushes was seen in

the count v. Amorpha fruticosa is plentiful, and when in flower is a very

handsome shrub. Bymphoricarpos occidentalis is abundant,, and its Bow-

ers very prelt v. although it is considered a great nuisance by cultivators ot

the soil. Rhus glabra is oecaaionally aeen, while B. Toxicodendron is too

abundant.

One of the first il ve> to grace the prairies here in early spring is

Towneendia eericea It usually appears in April, before the spring grass

or much other veg- ition, which makes i I «em prettier than it other*'*

would be. Petaloatemon villosus is so abundant that seen frorn a ch*tance

when in bloom it gives a rose-colored hue to the prairie. P. ™«™»
and P. candidua are both here, but not so plentiful as P. villosus. Three

species of Pentatemon were noticed, of which P. kJJ^^K
most conspicuous. Of toe four species of Astragalus which were observe,

A. caryoearpus eeema to be the most common and, for some
^

reason a

favoritl among the people. Cypripedium«f*«£f Tl -is -
be rare in the state, is quite commonly

^^^J^g to the same
abundance of wild roses^^^^^^ and Cnicus
pecies, Eoa. Arkansana. Two Ptante'

T"^^introduced, are likely

arvensia, which have in the last year or_tao^ Qeonmier, Neb.

to become great pests to the *^7™ *
„, has appeared on

The clover n.st.-C/ ices trifdvi (A. dk S.) Wmt. na= aPF
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Trifolium pratense in this vicinity in great abundance and is doing much
damage. It seems to be most abundant in the aftermath, though it is not

confined to the clover of meadows. In many instances the rust is so

abundant that the clover leaves are half or more dry and dead. I should
say the damage would vary from 5 to 20 per cent of the value of the clo-

ver. So far as I know, the parasite has never been reported on T. pratense

from this country before, though it is known in Europe. (Cf. Winter,
Die Prfze, i, 159.) Two years ago it was abundant here on T. hybridurn,
but this year it seems to have changed to the red clover. T. hybridum
is also a fiew host for America. Uromyces medicagenis-falcatx (DO.) Wint.
on Medicago lupulina has been abundant here every year since 1883,

Lucien M. Underwood, Syracuse University, Syracuse, N. Y.

Diwcism in Andropogon proviucialis.—The Iowa experiment station

has been collecting seeds of some of the native prairie grasses for the pur-
pose of testing their value under cultivation. The one regarded as of

most promise is Andropogon provincial™ Lam., called Blue Stem or Blue
Joint. At first little or no seed was found on this species; then some
plants were noticed which were smaller and darker in color than the

others, and so different that they seemed to be a distifiet variety. The
spikes of these plants proved to be well filled with seed. After this it

was seen that wherever Blue Joint was found a small proportion of the

plants were of this form. The spikes of these fertile plants ripen and
break up earlier than those of the sterile plants. Not all of these, however,
have the heads well filled with seed. The sterile plants have conspicuou
stamens with abundant pollen, and also large fully expanded stigmas.
The division into staminate and pistillate plants is perhaps only partial.

Circumstances did not permit a more extended examination at the time,

but plants of each form have been marked for future study. It would be

well also for others conveniently situated to take notice regarding this

feature. If it shall prove to be a permanent habit of this grass to have
but few of the individuals fertile it will be a serious difficulty in the way
of its profitable cultivation.—A. A. Cbozier, Ames, Iowa.

EDITORIAL.

The editor of Grevillea, in the September issue of that journal, ac-

cuses " some of the junior mycologists of the United States " of « commit-
ting a dangerous mistake " and of indulging in " spread-eagleism " regard-
ing the identity of certain type specimens. Dr. Curtis collected ihe series

of fungi known as Herb. Curtis. The descriptions of the new species were
drawn up by Rev. M. J. Berkeley, of England, and published under
the joint authority of Berkeley & Curtis. Now some American has
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allowed bis love of country, so we are to infer, to blind him to the evident

fact that where a real difference exists between a specimen in the Curtis

herbarium and one in the Berkeley herbarium, it is the latter only

which is to be regarded as the type. This is so obviously true that we

fear that Mr. Cooke was under some misapprehension when writing

his warning. But while the simple statement seems to be beyond

controversy, differences may still arise as to the interpretation of the

Berkeley & Curtis types. Because a cursory examination appears to

make out the type specimen in the Berkeley collection to be different

from the corresponding specimen in the Curtis set, it does not neces-

sarily follow that it is really so. It is quite possible that errors might

have arisen in the original study, and that the specimen in the Curtis

herbarium, although different, might yet be a better representative

of the real species than the type specimen itself. There is often internal

evidence to show that certain specimens in Herb. Curtis, although in

some characters different, are still undoubtedly the same as those in Herb.

Berkeley. For instance, if a leaf with a Puccinia has been cut in two and

half sent to Rev. Berkeley and half placed in the Herb. Curtis, the de-

scription in many respects corresponding to the Curtis plant, but not in

others, we are not to infer that there were two distinct things, but rather

that the Curtis plant is genuine, and a study of it can show facts not pre-

viously brought out There is so much need of -cautious work in deter-

mining the species and settling the nomenclature of our fungi that it can

not be amiss to point out this possible source of misunderstanding.

CUE KENT LITERATURE

minor Notices.

The flora of the Santa Barbara Islands is the subject of a paper hy

Mr. T. S. Brandegee. The author investigated the two large.^ *n

Cruz and Santa Lsa, and in the paper before us gives a I«t o the pUn •

found. A compart is made between this flora and that of fl-J**

boring Santa Inez mountains on the mainland. Ot tne

«pecies
( nearly 380 may be considered a* belonging to thej* n ^

flora, leaving'eome ten or twelve endemic spec.es. There_a +

these, some nine or ten species not found on the mainland, but

™on to other coast islands. -
-

^degee, T. S-Flora^^^^^^[^\S^^^^ ^ '

4=a<I.Sci.,2d Ser:.Vol.I,Part2. pp. 201-226. Issued October, 1888.
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Strassbnrg and its botanical laboratory.

WILrlrlAM R. DUDLEY,

ft

ters ; first, the old cit;

great

The city of Strassburg contains two widely different quar-
~

"
"

"
• full of narrow streets and quaint

houses, whose crown and glory is

the great cathedral near its cen-

ter ;
second, the new quarter,

added to the city by the exten-

sion of its walls after the German

occupation in 187 1, and contain-

ing wholly modern buildings.

Among the latter are the new

imperial palace and the _

quadrangle of the new " Kaiser

Wilhelm" University. A con-

siderable area of this new quar-

ter is still unoccupied.

Extending across the end ot

Bthe quadrangle and facing the

distant palace is the great Uni-

versity building, 400 feet long,

designed for lectures in philos-

ophy, literature, mathematics

law; theology, etc. In the rear

on the left side is the Chemical

Institute : on the right the Physi-Maj\ Entrance to Laboratory,
North Side.>kth muk. institute ; u» "*^ "a" % ^

cal and Botanical Institutes, and farther back the'Observa-

tory. Between the Botanical Institute and the b*er
,
ton

lies' the Botanical Garden with its *»£*««* X£S
HoUSe and artificial pond. On a.«*&£$ quadra^

other buildings for science are being ere«ea ,
.

j

part of the & are th..numerous£%*«££&
ounooi, wnne tne i^iuiai^ wi «'— - - ,

the old Bishop's Palace near the cathedral.

It is rare to find the buildings of Get man umve

grouped together in this altogether American iashi

makfng such an imposing disp ay as J^-^i!^ Gf
on the quadrangle of the Oeiman
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The structures are of a light-gray stone, often
with stone staircases and --"
throughout.

corridors, and are fire -proof

A ground plan of two floors of the Botanical Institute,
the ground floor and the story above the latter, called on the
continent the "first floor," accompanies this sketch. These

are from tracings of drawings kindly furnished me by Prof,
^achanas and Dr. Jost, of the Institute, and deserve a care-
nii inspection by all interested in laboratory arrangements.

™„ -T "?! Peculiar features, it will be noticed that a
considerable portion of -the building is reserved as a resi-

^1 n ?[ j
Director and his family, and that two rooms

man k u
t0 the Director's assistant, commonly a youngman who has recently made his doctorate. The writer also

™Ji ?
S
°L basement and attic stories ; and these show

rooms tor the porter and his family, and for that excellent
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servant of German laboratories, the "Diener," or laboratory

porter or waiter. To group all these people in the "Insti-

tute" building is a common practice in German universities.

The kk Preparation Room," as it seemed best to call it on

the plan, is one used in preparing for lectures, and is con-

connection with thevenient for carrying on certain work in connecti

illustrative museum (or "Lehrsammlung") in th<e reai

The little greenhouse on the first floor is of the greatest

convenience. Sections of its glass roof can be raised, and.

if necessary, a platform, bearing jars or pots containing cul-

tures, can "be rolled out on a track into the open air. The

laboratory rooms are especially interesting, as representing

the most recent expression of the mature judgment of Ger-

many's ablest laboratory director, de Bary.

No doubt the architect who designed the building is ac-

countable for cutting it up into symmetrical squares
;
am

German architect who failed in this would be sure to die un-

happy. Nevertheless, for the sequence of the rooms and lor

the details, de Bary was responsible, and, taking everything

into consideration /it is considered in Germany their best sin-

gle laboratory for botany.

Its chief characteristics are the abundance of all necessan

appliances and apparatus, cleanliness and orderly disposition

of all its supplies, good light from huge windows and white

wall-surfaces Wall-cases are numerous and the contained

glass-ware, reagents, etc., nicely arranged. Drawers a,e

abundant, this one containing only reagent tubes, that glass

plates, another pipettes, burettes, etc., etc. Kunnmg w« ttr

is convenient, of course, and distilled water and 0™1P««
of alcohol where they can be readily obtained by stadejteif

necessary. There are several sterilizing boxes in the large

laboratories; also constant-temperature boxes provided with

thermostats. The chemical room « proved with a hood

for fumes and for the steam generated by the steam stenh*

ing cylinders. Gas is provided at each table and a separate

room-is set apart for delicate ^truments, such as balances.

Indeed the association and dissociation ol room ind appa

ratus, the conveniences, the absence of unnece ^> "nn
J

and showy effects, indicate the intelligence and discernment

of a worker and a master.

The tables are bro

prevent warping or seaming
nd 'very heavy and designed so as to

amino-/ They are convenient tor two
pi event warping ui oc«»«"&- ^ Warh nerson is pro-
beginners o/a single ^.f"^ fa™ ozen c rnCn reagents
vided, at the outset, with about a ou^c
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and fluids. The microscopes for laboratory use are chiefl\
Hartnack. Most of the private microscopes in the labora-
tory at the time I was there were from Seibert, an excellent
Wetzlar manufacturer, not well known in America ; and one
or two from Zeiss. The stock of reagents in the cases i.

large, and, if necessary, new ones will be cheerfullv ordered.
The University requires of special students working everv

VL AN

day in the laboratory, a payment of fifteen dollars, which
covers all necessary expenses.

Strassburg University had about 1000 students during the
winter semester of i887~'88, and 104 professors, privat-do-
cents and assistants. It is, therefore, neither one of the
laigest, nor one of the smallest, of Germany's twenty-one
universities. J
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The Botanical Laboratory had six advanced and live be-

ginning students, and I do not think the number was affected

by de liary's illness. To instruct or counsel these were

four instructors : The professor ; the associate professor.

Dr. Zacharias ; the privat-docent, Dr. Wortman ;
and the as-

sistant, Dr. Jost—all contributors, in a greater or less degree,

to science, and of course well-trained men. At least three

of the advanced students were working quite independently

during de Barv's illness, although it was the hitter's custom

to inquire nearly every day after the work of the advanced

students, when he was in health. But the German govern-

BOTANICAL LABOKATOHY, PROM THE HlM *OUTH SIDE.

f-

into

HOTANIUAIj LADUHAlun^, «.

ment, which employs and pays these *°£^'££to
flitted with that particular kind of « ala"* w

?^ tu

"
ion , and

the management of almost every American «i sb*tioa,

gives ft alternate chills and fever -- tah and n e

bers. Numbers are a matter of mditteience 1 ^
> ^^

distinguished German professor once sai ^ a

truth is, we teach whatever we Pieaj*' ** n̂o
"

interfere

little as we please, and the f^Sa tkauy, and accom-
with us." Yet these men teach entlmMasUca y ^^^
plish in scientific research ten times as

.

„ ^ a whole
can professor, who isJP^^~nt does « person-

board of trustees, the ueimau Bw
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ally conduct," however, in certain very important matters.
In the first place it provides a suitable corps of assistants, and
makes it sure, therefore, that the professor has not too great
a burden of teaching on his hands. It provides ample ap-
propriations ; it appoints its professors for merit, and it sends
up its students from the secondary schools with an excellent

and uniform training.

The advanced students were mostly engaged in bacterio-

logical investigations, although one was working out certain
biological questions of fern development. Professor Zacha-
rias was engaged in histological work, Dr. Wortman in phys-
iology, and Dr. Jost completed a paper during the winter
on the morphology of certain mistletoes.

In the "Lehrsammlung" are numerous beautiful prepar-
ations, some made by de Bary, and at once recognizable as
the originals of well-known figures in his published works

;

and some by former pupils, some of whom are now famous
men. These preparations are frequently used in illustrating

the lectures, all of which were held late in the afternoon or
in the evening.

The herbarium collection is not relatively large, and is

situated, it will be observed, rather remote from the other
rooms. Had de Bary been a systematist, he would no doubt
have placed his herbarium centrally. Instead, the large lab-
oratories, the rooms which have seen so many distinguished
investigators, and witnessed so many scientific discoveries
under the guidance of the great director, are the rooms
around which the others are clustered.

The library, stocked with a fairly good number of the im-
portant serials, together with a few standard works in the
principal departments of botany, is placed nearer the labora-
tory

;
and in this, every Monday evening, meets the "Botani-

cal Colloquium," made up of the advanced students of the
laboratory and the instructors. Certain members give care-
fully prepared abstracts and reviews of the current botanical
literature, which are followed by spirited discussions.

* After
an hour or more of arduous and profitable labor of this kind,
by means of which each member is enabled to keep quite

ist of advanced lines of work, they adjourn to a more
convivial place and spend the remainder of the evening in
the relaxation natural to the German. By eleven o'clock all

their vast learning, and especially the hard facts of the re-
cent Colloquium, are in a state of saturated solution, and by
next morning are quite ready for use.

The foreigner who has attended a German university

Dy m
abre<
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always recalls the university town with feelings of decided

pleasure. The quaintness and character of most of these

towns, especially in South Germany, furnish a pictorial set-

ting to his experience and work that is wholly new to him.

Strassburg, a city of about 115,000 people, has an individu-

ality greater than most cities. From its strategical import-

ance it has been much fought over, and a variety of owner-

ship has given it a mixed population and a mixed language.

One sees on its narrow streets the dark complexion and reg-

ular, handsome features of the Frank combined with the

strong frame of the German, and hears both languages

spoken by the same person with equal fluency. And the

. ** *'* .N IP*
"

LARGE GREENHOUSE IN BOTANIC GARDEN.

peasant on the country road or in the "larket,^and tte blue

capped and cloaked school-boy on the sheet, shout then

Alsatian ^/s-neither French nor GerajMJ^J
song, cheery tones peculiar to the people of the Upper ki

valfey . It I the strongest fortress m%£$&£%£
ence of a garrison of 12,000 gives it a Jvely*™

here with
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Development of cork-wings on certain trees. Ill

EMILY L. GREGORY.

(WITH PLATE XXV.)

Of the genus Euonymus, the species now known as alatus,

formerly described as Celastrus alatus Thunb., presents the
most marked and striking example of what is known as cork-
wings. The first important consideration on taking up the
study of the wing in this genus is, that we have no longer to

do with large trees, but with small ones and shrubs. One
ot our own native varieties, E. Americanus var. obovatus,
Gray describes as trailing with rooting branches. Another
species has small rootlets scattered over the branches.
Closely connected with this fact is another of equal import-
ance, that is, the lasting nature of the epidermis, or the length
of time that some part of the surface of the stem performs the
function of assimilation. Of the thirteen kinds of Euonymus
examined, only five may be said to be winged in the sense
in which we have used this term. Nearly all the others,
however, present some features which are of use in determ-
ining the probable reason for this peculiar formation, exhib-
ited in its strongest form in Euonymus alatus. A complete
study of the periderm development of this genus would lead
to a more extended treatment than was intended when limit-
ing the study to the development of cork-wings. Certain
parts of this subject must therefore be reserved for future con-
sideration, and only those kinds described here which are
really winged. These are E. alatus, E. Europams and three
varieties of the latter species, variegata, ovata and purpurea.
A comparative study of these five kinds shows little differ-
ence existing in the anatomical structure of the wing of Eu-
onymus Europaeus and its three varieties. Any one of these
may be described as illustrating a weak and less developed
form of wing which finds its complete development in E.
Hiatus. The structure of the primary rind of these four kinds
is very nearly the same. The mechanical support, which
in most dicotyledons and gymnosperms is furnished this rind
by means of the bast fibers of the primary vascular bundles,
is here wanting. In place of these are two cvlinders of col-
lenchymatic cells. These cvlinders are connected at each
corner bv collenchymatic tissue extending from one to the
other. This will be readily understood from the diagram,
ng. 20. In this, a represents the epidermal layer; b, the
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outer cylinder of collenchymatic cells; c, the inner, and d,

the thin-walled chlorophyll-holding cells, which serve the

purpose of assimilation, and also to separate the collenchy-

matic tissue of the rind into the two cylinders. At each cor-

ner, .v x, the 1 ollenchymatic tissue extends through to the

young phloem tissue. In the species and in the varieties

purpurea and variegata the corners are further strengthened

by a cluster of extremely thick-walled bast fibers, and it is

here at the corners that the wing formation begins. The
time varies according to several conditions. One example

of E. Europaeus just brought in from the tree, September

28th, has one stem' on which wings are forming on the second

internode, while this is only one-half centimeter in length.

On the same plant, another stem has fully 20 centimeters of

its length without any appearance of wings. 'Several mter-

nodes of this are fully developed in length, and the lines ot

bast cells are visible along the four corners.

The wing development on a branch of the variety pur-

purea was studied from its beginning. A cross section at

the distance of rV centimeter from the growing tip ot stem

shows the tissues of the rind in a formative stage, the

outer wall of the epidermal cells is covered by a thin cuticle,

the cells themselves are large, nearly isodiametnc, and with

thin walls ; below the epidermis are two layers of thin-walJed

cells without chlorophvll, then 4 or 5 layers of parenchymatic

chlorophyll-holding cells, and below these again several lay-

ers of colorless cells. At the corners of the stem (see fig. 21 )

the cells connecting the outer and inner cylinders ot color-

less cells are thick-walled and more or less collenchymatic

in structure. A section cut at 3 centimeters from the tip ot

the stem shows that several important changes have occurred.

The two cylinders of colorless cells now begin to take on a

collenchymatic appearance, the walls having^k^f c^
siderably. The cells of the epidermis are ,n a £**££«
growth and division, new cells being added to the outer Cyi

inder, whose walls rapidly thicken, as may be seen by sec

tions at the distance of 5 and 7 centimeters from t e
tip

The cells in the center of the group in the corners (***,.£**

21 and 22) are seen to have increased in ^anieter «Me at

the same time their walls are much thmner Jh se are the

cells that afterward become the thick-wa
1

led bas hbe

(See c, of tig. 23.) There is just here a point o
^
nterest

regard to thl origin of these bast fibers. Connoted

art also some other facts noted while making this stu y
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their consideration at the present time would lead us away
from the subject in hand and it is therefore deferred. Atter
the bast cells are well developed there begins a change in

the character of the remaining collenchymatic cells lying
immediately below them ; these begin to stretch tangentially,
then to grow and divide by radial walls, so that the circum-
ference of the stem increases more rapidly at the four cor-
ners than elsewhere, and at this point, and apparently to meet
this emergency, the phellogen layer of the cork-wing arises.

A layer of collenchymatic cells extending entirely around
the bast cells and joining those under the epidermis becomes
the phellogen layer of the cork-cells. In using the word
collenchymatic here, it must be understood as referring
merely to the shape and thickness of the wall, and not to its

nature as permanent tissue. The entire cells of the rind are
up to this time in a growing, changing condition.

The origin of the cork-cells may be plainly seen on a
section cut at a distance of 25 centimeters from the tip. Here
at the points marked e e, on fig. 23, may be seen very dis-

tinctly the last wall formed in the phellogen cells. It is ex-
tremely thin, while the opposite wall of the same cell is very
thick. In order to follow the course of growth, the sections
were treated as recommended by Sanio, first placed in am-
monia, then carefully washed and mounted in glycerine.
The rapid growth of the phellogen pushes out the corner
cells carrying the bast cells, a break of the epidermis occurs
on either side, see b b, of fig. 23 ; this goes on till a wing of
some size projects from each corner. The usual narrow plate
cells mark the end of the season's growth. It is seldom,
however, that the second season adds very much to the size
of the wing. In the variety ovata, which lacks the bast
fibers, the second season's growth of cork-cells appears to
spread out from the outer phellogen cells of the first, so the
circumference is increased with but very little outlay of ma-
terial. (See fig. 24.)

Taking up now E. alatus, there are four sharp thin
wings extending along the internodes, not at the corners,
but as nearly as may be exactly between them. The bright
green of the assimilating cells shows in strips between the
wings, forming a peculiar contrast in color with the brown of
the wings. The structure of the rind differs from that of the
varieties already described. The stem is sharplv four-an-
gieci but the chlorophyll-holding cells extend entirelv around
it.

1 hey consist of several layers very similar in character
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to the palisade cells of the leaf. There are no bast cells in the

corners. The beginning of the wing takes place ordinarily

after the internode has reached its length. The first indica-

tion of it externally is a little line of brown flecks at equal

distances from the ridges at the corners. These may easily

be mistaken for lenticels, but on examination they are found

to be the first stages of the wing which originates directly

from the stomata. These are distributed thickly and evenly

over the surface, are sunken quite deep, as is usual on stems

or leaves with a thick cuticle.

This line of brown spots extends along the entire inter-

node, and a cross section through the middle of one ot them

gives the appearance as in fig. 25. One or two thin sections

distant from this strikes across the end of the brown Heck

and shows its stomatic origin (see fig. 26). In fig. 25, the

cells marked d are the phellogen cells, and by contrasting

different sections it is seen that these originate in the cnloto-

phvll-holding cells under the air space, and at least three or

four lavers below those lining it. In this way the ceJJs im-

mediately about the air space are pushed out by the growing

cork cells, are more or less broken, and form a debris around

the openings of the stomata (see a in figs. 25 and
:

2b).

fig. 26 this debris comes from the chlorophyll--holding cells

of the central portion which have been shoved over to tie

end. This exudation is the peculiar mark ot this species, for

it is sufficient to form a ridge on either side through which

the wing pushes its wav, and when grown appears to 1
esi

it as in a sort of socket. That this socket forms no part °1

the wing, is seen from the fact that if the 1**"^™°™*
broken from the stem

ge seen in rig- 25now the description tronutne stage oc-» b - j .

are rapidly thrown off by the phellogen aver ou. rd th en

conference, and these appear between the ridges 1
n

.

u .c

shape at first, but the phellogen layer rapid 1
crem -

number of its cells by dividing ^E^*^.* the
grows rapidly broader at the base. The plate ce

end of the year's growth ; the second season rt M a

sumed and
y
continued during the ent « m e

<^ ed _

much material being expended in th'sway as
^erfis gen-

ing summer, and from the sa^e^tr "arts of the wing,
erally a difference in the color of the two p

assimilation
the second year's growth being Iigme . ^^
cells between the wings remain active unu
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at which time there often begins the formation of four new
ones, which fill up the spaces between the old ones, and thus

the whole surface of the stem becomes covered with a peri-

derm, and the phellogen layer becomes continuous. In other
cases the intervening spaces are not covered by means of a

regular wing, but the cork formation seems to occur about
the same time under all the stomata, so that after a time the

whole surface is covered by an irregular periderm which
grows up nearly even with the sharply projecting wedges of
the wings.

Euonymus Americanus has a rind very similar in struc-

ture to that of alatus ; it has, however, bast fibers in the

corners, but they lie below the chlorophyll-holding cells. No
wings have been discovered on this species, but it is rather a

suggestive fact that on some young branches a line of cork
growth often occurs running along the internode, neither in

the middle between, nor exactly at, the corners of the stem,
but close by these projecting corners. This growth never
develops into more than a little brown ridge along under the

green one of the corner. It is well known that Euonymus
verrucosus has warty projections of cork, which are said to

arise from lenticels, though at the time of their origin there
is no appearance of periderm, unless the outer cylinder,
which we have described as collenchvmatic cells, be consid-
ered periderm.

Now, if the origin of the wing formation in the preceding
five kinds of Euonymus has been correctly traced, it would
seem that the usual statement made in reference to the peri-

derm formation of Euonymus is not literally correct when
applied to these five kinds. The periderm does not origin-
ate from the epidermal cells, if by periderm is meant the
corky growth covering older stems, but from certain layers
of cells at a greater or less distance below the epidermis.
The cells which are cut off from the epidermal layer form
an additional support to the outer collenchymatic cylinder,
which at first is only two layers in thickness. By means o(
these additional cells from the epidermis the number is in-

creased often to six or seven layers. «

Biological Department, University ofPennsylvania.

Explanation of Plates xxii and. xxv.—The first six figures
represent diagrammatically the phases of growth of the wings of Quercus

^vIkTTV i

T
£e Hrst four represent one year's growth, the fifth and

hilv f Jy
d,tl'^nt phases of astem o{ three year's growth; a a, the

oreak of the periderm tiasue along the line of the five angles ; 00, the
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sections of original periderm tissue separated by these fissures ; x x, the

new tissue formed from the phellogen cells after the fissures occur; y y,

the girdle of narrow plate cells whose walls are of the same chemical na-

ture as those of sections o o. The lines between the points b b, in figs.

2 and 3, show the band of cork-cells; after the first year's growth the

whole circumference is covered by these bands.

Fig. 7. Shows appearance of cross-section of a one-year-old stem in

the region designated bv b b, in fig. 2. The letters correspond to those

of fig. 2, except there is in this figure z, the parenchymatic cells of the

primary cortex or rind, and m shows a cell which has recently divided,

making three cells.

Fig. 8. Cross-section of one-half of a wing in the stage represented

in fig. 4. Lettered to correspond.
.

Fig. 9. Cross-section of top of wing as represented in ng. b, stem

three years old; sketched after treatment with reagents, therefore walls

.
somewhat distorted. . T ,

Fig. 10. Cross section of a stem four years old, natural size. Lettered

as the previous figures. ,., t_ 4r t

Figs. 11 to 13 inclusive. Acer campsstre. Fig. 11 shows outline oi

cross-section of first year's growth of stem; x, a wing already straight-

ened out along the margin, the hairs at h shewing that the epidermis

is still preserved here. Letters correspond as far as possible to those oi

Quereus figures. . . «_*-j
Fig. 12. Anatomical sketch of cross-section of wing as represented

in fig. 11 by the wings x° x°.
,

.
, .M

Fig. 13. Cross section of a two year's old stem, natural size

Fig. 14. Acer monspessulanum ; diagrammatic sketch ot a
i

cross-

section of a two-year-old stem. Letters correspond neany
. /,

hssure

,

<*, first year's wing; a/, second year's wing. .

Figs. 15 to 19 inclusive. Liquidambar styraciflua Fig. 1* Ana

tomical sketch, in part diagrammatic, of beginning of wing
.

j

a, the hssure

at the opening of lenticel f b, fissure made by the cellsW™f™™'
Fig' 16. Cross-section of second year's &»%3Zti^m£d

June 24th. a and b, fissures as in fig. Vo,b; x, first vears^ing :*.<™T
year's wing

; y, narrow plate cells of first year ;
y', those of second } ear.

Fig. 17. Cross section of two years' old stem.

Fig. 18. Cross-section of four-years' stem.

Fig. 19. Cross-section of six-years' stem.
„_:_*;«. a epider-

Fig. 20. Diagram of rind of E. Europams
|̂i3^fdM2ffi

mis; b, ou-side coUenchymatic cylinder; ^^J^S^S^SSSL
holding cells; e, bast fibers in corners ; x, the coUenchymatic ceus ex

mg to phloem cell

Fig. 21.

from st^m

en*?

"uui ainu .-, cm lung. '*> CPUVI '", ' .. '.
, ,• „ . |ia

chymatie cells of corner; d, chlorophyll-h< >lding cells. ^
Fig. 22. Same as 21, but cut at a distance of 8 cm. trom I

Letters as in 21, except that the cells c can no longer be

matic.LC<
. «• t„.,,>Q r.( '»"> cm from tip of stem.

Fig. 23. Same as 21, but cut at a distance of ™™f? tfaeUfa on
a, section of cells burst away from theJ"^fX (), n cells, one side

each side ; c, bast cells now fully developedi,ee P» » g '

collpnchy.

of which still show their coUenchymatic origin . /,
eionga

matic cells. wing of first year's growth ;

Fig. 21. Diagram of stem of E. ovata win,

b, cork growth of second year.
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Fig 25 E. alatus, beginning of wing, a, debris formed by the re-mains of chlorophyll-holding cells of stoma which lined the air space ; bheavy cuticle of epidermis in two sections as seen by 6' and 6"; cTepider-
mis cell

;
d, ce Is of phellogen layer; e, chlorophyll-holding cells; /, col-

Ienchymatic cell ; o, opening of stoma.
Fig. 26. Shows the origin of growth in fig. 25 more plainly : a, the

debris thrown to the end ; b, cuticle; e, epidermis; d, air space of stoma;
e, chlorophyll-holding cells.

Fig. 27. Diagram of young stem of E. alatus, with only two wings
started: a, epidermis and outer cylinder; b, palisade cells; c, inner cyl-
inder

;
e young cells of phloem and cambium layer

; /, wood cells
; q, pith ;

x, wing broken off.
"'*

Fig 28. Sketch of cross section at early stage, showing how much
is gained in circumference by the wing formation. Only two started and
not far developed: a, epidermis; b, debris around the opening of the
stoma; c space with no epidermis where wing belongs; d, wood; e, pith.

v ig. -y. bame as 25, but represents the wing well started : x, wing

;

y, pnellogen cells; a, epidermis and outer cvlinder; b, palisade cells; c,
inner r-yhnder

;
d, cuticle and debris.

m^JzJi*'
3°'> Sketcl

>
in outline of a two-year old wing: a, the first; b, the

second year s growth.

m;„FIG
'
3L C/'oss-section of two-year-old stem : x, first year's growth ofwing

; y, second year's; a, little wing of second year.

A tramp in the North Carolina monntains. II.

L. N. JOHNSON.

One ol the first plants to catch the eye of a stranger in
the mountains is the Rhododendron. Before we reached
Asneville we began to notice its dark glossy leaves and
beautuul pink clusters, brightening the woods along the
tracK and as we got further west it became abundant.ah through the mountains we found the common R. maxi-mum and we never tired of looking at it. In the lower val-

HhVI'?
8 PaS

-

4

"J P,

rime
'
but on the highlands and along the

ltfn rlV" ful1 bIoom>™d the great thickets of dark
green, thickly starred with the rose-colored flowers, were
worth going tar to see.

tnvvhh^r^' *^^ the^ find the purple-flowered R. Ca-

to its bran 1

n0t
* Smgle fl°Wer COuId ™e find sti11 hanSin»

R
We saw itmowing with^ of i* i„„g „^h^s inthe5£
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sive grounds of Mr. H. P. Kelsey, at Highlands. We are

indebted to him for the facts concerning its history.

It was discovered by Vasey, some ten years ago, near

Webster, in Jackson county, and not long after in Cashier's

valley. It belongs to a section of the genus most of whose
representatives are Asiatic, and hence its discovery here was

especiall}' noteworthy. It has a bright pinkish corolla, and

some of the lobes are spotted at the base, as in R. maximum.
It differs markedly from our other rhododendrons in having

deciduous leaves.

Jackson countv was believed to be the only locality for

the species till Mr. S. T. Kelsey discovered it, growing in

abundance on Grandfather Mt., "Mitchell county, N. C. In

each locality it forms great beds, and when in full bloom is

said to be magnificent. In Jackson county it grows in rather

low grounds, and intermingles with R. maximum, Azalea

calendulacea, and A. aborescens, while on Grandfather Mt.

it is massed with R. Catawbiense and Kalrr.ia latifolia mostly.

It grows almost on top of the mountain, at an elevation of

nearly 6,000 leet.
,

Growing with the Rhododendrons, and, of course, related

to them, were the Azaleas, as we have mentioned. The

large white blossoms of A. arborescens shed a delicious fra-

grance along the river banks, but not till we reached the

highest mountains did we find A. calendulacea still in bloom.

On Wavah Bald, in the Nanteholas, we at last came upon a

thicket fairly ablaze with its brilliant flame-colored flowers.

It is certainly the most showy species of the genus. lft<

blossoms change their color with age, so one may find on the

same hill-side flowers of every shade from scarlet to yellow.

Both these species reach a height of a dozen feet or more.

One can not fail to be impressed with the great se
reached by many of the Ericaceae in these mountains tfe-

sides the Rhododendrons, Kalmias and Azaleas which often

reach the size of small trees, there are, ;imong others .1 tree-

like Clethra (C. acuminata) and the Soirel-tree (Oxyden

drum arboreum). We several times, from a drtanctt,m

took the long, fragrant white raceme*.of the former foi those

of the latter, but it was a careless blunder. The Ckthra bears

its racemes singly on the tips of the branches while;the long

one-sided sprats of the Sorrel-tree ^^f^c^larh beal
ers of the latter, examined singly, are not pa tti ularij beau

tiful, being only white bells about the s;ze n hape of the

blossoms of Vaccinium, but when massed thej present
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striking appearance. We saw trees of this species which
were probably thirty or forty feet high. It takes both its
scientific and its common name from the sour taste of the
leaves.

We found the Vacciniums almost everywhere, some of
them reaching almost to the dignity of smafl trees, and sev-
eral possessing an interest to a hungry man aside from their
botanical peculiarities. They were in fruit at the time of our
visit, though not generally ripe.

One of the most common plants along the water-courses
was a puzzle to us for a time, especially as it was in full fruit.
Its drooping branches were thickly set with alternate spinu-
lose serrate evergreen leaves, arranged in two ranks, and be-
neath were long, densely-packed racemes of green fruits, re-
sembling those of Andromeda. It was at length identified
as Leucothoe Catesbaei, which blossoms in May and June,
fringing the streams with white.

On the very top of Whiteside, growing on the rocks, in
the moss, we found a beautiful little heath—Leiophvllum
buxifolium. It reaches a height of onlv live or six inches, and
its glossy evergreen leaves are closely matted together. We
were, unfortunately, too late to find it in bloom, but, judging
from the fruits, it must a month earlier be literally covered
with the white flowers.

It seemed like a glimpse of the New England woods to
nnd as we climbed the mountains, the ground along the
road-side covered with the trailing arbutus. We found it on
almost all the mountain-sides, and in a few places saw an-
other old friend—the wintergreen.

There were many other small Ericaceae in the woods
among them the Chimaphila maculata and the two Mono-
tiopas but doubtless the most interesting member of the fam-
ily in ail this region is the Shortia galacifolia. This did not
come within the range of our tramp, but we were fortunate
enough to see it growing at Mr. Kelsey's, and to obtain
specimens The history of the plant is perhaps not familiar
to many of our readers.

It was discovered years ago and described (I think from

o^
Pe

ii

m
£
n ln frult

)' but the exact locality was forgotten,
and ail efforts to rediscover it failed till within a few years.

a»Zl
1S

i

n°Wn that in one Reality at least it exists in abun-
dance, and it is somewhat of a puzzle how it remained un-known so long.
We asr^rniinr.^! «.,L„* •, , . . . . i •. ,
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from Mr. Kelsey, who visited the region last spring and col-

lected many specimens, both plants and flowers. We can
not do better than let him tell the story in his own words,
lie says : "Its native habitat is on or near the banks of the

Jocassee (lower Whitewater) river, in Jocassee valley.

Oconee countv. S. C, about thirty-three miles from High-
lands. When I was there—the middle of March—it was in

full bloom and covered the banks of the river by acres, and

extended up and down the river more or, less for three miles.

In places it grew in solid beds like the Galax aphylla. This

one locality, as far as is known, is the only place where Shor-

tia grows in the world, and until quite lately its real presenct

here was not positively known and determined."

It was growing in abundance on his place, in the shade

along the banks of a little brook, where it had been trans-

planted. With it grew the Galax aphylla, with which we

had already become familiar. It was easy to see how Shor-

tia gets its name galacifolia. The leaf very closely resem-

bles that of Galax in general appearance, though the latter

is heart-shaped at the base and crenately-toothed, while the

former is nearly orbicular and serrate, with rounded mucro-

nate-tipped teeth. In each all the leaves are gathered in a rad-

ical cluster. While to one familiar with both the differences

are plain, we could see that it would be very easy on a hasty

examination, to confuse Shortia with Galax, when not in

flower. May not this partly explain why it has not sooner

been recogmzed ? It seems likely that it must exist in other

parts of that region, but the chances are certainly in iavor ot

its being overlooked, from this resemblance to Galax which

is abundant almost everywhere in the ™ountams
/ ™^*

especially true on account of its very early time of flowering

—before most of the spring flowers are out.

As for the flowers themselves, we only saw a single dned

specimen, so our description is not worth much II mis-

take not, there rises a slender scape-like stalk^™ Ae d^s

ter of radical leaves, and this bears a vf}*™ ?
5™ ab

m

three-fourths of an inch in diameter. The dned flo^e re

sembled slightly that of Chimaphila and like ^s^"£
In closing this brief account ot s

J
me

th^
n"C

_f n^^
mountains, we would call attention to th great number

which bear evergreen leaves. Not onl} a ' e ^^^
small ones like the wintergreen and the Arbutus bu Miie

great masses of Rhododendrons Kalmias and others, must

keep the woods green all the winter through.

jEvanston^ III*
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BRIEFER ARTICLES.

Some Maine plants.—A residence of two months dui ing the past sum-

mer in Dennysville, Me., very near the "jumping-off place," known as

Sail Kock, the most eastern extremity of the United States, and sundry

excursions botanical and piscatorial along the coast for fifty miles or more,

brought to light a few botanical facts of interest.

Euphrasia officinalis,- previously collected on the Plains of Abraham,

near Quebec, of very dense, compact habit, here occurs in great abund-

ance, so as to be quite conspicuous along the roadsides, and even over

the pastures, but loose and branching. It is not found farther inland

than twenty miles, but extends along the coast as far as Marchion.

Rabus Chamzeniorus, the cloud-berry, known among the natives as

" baked* apple," occurs in sphagnous swamps in such quantities as to be

brought to the stores for sale, though not very attractive to most of us.

Mr. Kennan says that the Siberian variety is much more palatable. I

had hitherto seen this only on some of the summits of the White Mount-

ains.

Empetrum nigrum occurs also abundantly in company with the last.

Rhinanthus Crista-Galli is a troublesome weed in the fields and pas-

tures within a few miles of the coast, its inflated seed-vessel rendering it

quite conspicuous in fruit.

Mertensia maritima is found sparingly along the sandy borders of sea-

beaches, and has been noted as far west as York, Me.—J. W. Chickering,
Jr., Washington, D. C.

J An erratum.—In the record of Dr. Gray's careful determinations of

the Gamopetalse of Dr. Palmer's Jalisco plants, included in my " Contri-

bution xiv" (Proc. Amer. Acad.xxii), there occurs a single error which
* WOno tu wirvui. yjn page *6 %

z, under Uacalia tussilaginoiaes, wv ca

char." should be erased, leaving the determination, as Dr. Gray intended

it to be, "Cacalia tussilaginoides, HBK. Nov. Gen. & Spec. 4.168 ?" The
first reading was as given after his examination of the material in the Kew
Herbarium, where he found Coulter's Zimapan specimen, to which he re-

fers as intermediate between Palmer's and the original plant as described

by Humboldt and Bonpland. In Paris he found the very specimen upon
which the species was founded, but this left him still in doubt as to tLe iden-

tity of Palmer's plant with it. In consideration, however, of the deciduous

character

and rather scanty—« folia suhtus tenuiter cano-tomentosa " ) and the ten-

dency of the foliage in Cacalia to vary, he deemed it prudent to let his Kew
determination stand, and ended his note to me with, "Just print that

name with an ?. " In correcting the proofs in accordance with his latest

conclusions I neglected to dele the " ex char." as I should have done

-

Sereno Watson, Cambridge, Mass.
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Some Indiana plants.— Viola pedata L., var. bicdar Gray. This hand-
some variety is found to a limited extent on the sand ridges east of Ham-
mond, Lake county. I have as yet found it in but one locality, near the

Michigan Central Railroad, and have transplanted it to the flower garden.

It blossomed a second time in the garden the past summer. It was trans-

planted while in flower, as that is the only time the variety can be dis-

tinguished amid the great abundance of the common form, which grows
by the acre in the open sandy grounds.

Cnicus undidatus Gray. Sand ridges near Pine Station. The plant

is not very canescent, only whitish. It is from one to two feet high, most

commonly from twelve to fifteen inches, and usually with a single head.

I had noticed this plant for some time, but had passed it by as the com-

mon pasture thistle (Cnicus pumUus Torr.). But not being quite satisfied

with so superficial a determination, and a botanical friend collecting with

me having asked its name, in order to be sure of a right answer, it was

examined critically, and found to be as above. It is not a matter of sur-

prise to find it in the neighborhood of Chicago, as so many of the plants

regarded as belonging farther north come up to the south end of Lake

Michigan. It seems less white-woolly than the described form, but in

structure of involucre and leaves is identical. In canescence it by no

means equals its neighbor, C PUcheri Torr. The latter grows close by

the shore of the lake, in the comparatively naked sand ridges, where the

wind has free play, and is often partly buried in the drifting sand, while

C. undidatus frequents the ridges away from the shore, more or less cov-

ered by a variety of plants.

Pvgonia pendula Lindl. occurs in the damper grounds amid the

pines of the same neighborhood. The flowers are white, or but faintly

tinged with pink.

Solarium rostratum Dunal. Near Liverpool, Lake county, by the Fort

Wayne railroad. Only a few plants were seen, evidently introduced by

the railroad. Should it become thoroughly established, it would be a

very troublesome weed, on account of its prickly habit.

Cedar Lake, near Crown Point, has furnished two specimens of Pota-

mogeton that I have not found elsewhere in the vicinity of Chicago,

P. Robbinsii Oakes, and R prxlongus Wulfen. On account of the number

of species, the lake is good collecting ground for this genus and other

aq,U

Itta not very difficult to find here Ceratophyllnm demersurn *>******

though I have locked for fruit by the hour in other localities In fc* I

have never found it but once or twice in fruit before the summer of

18S6.—E. J. Hill, Englewood, III.
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CURRENT LITERATURE.

Origin of floral structures.

This is No. 63 of the " International Scientific Series." There are

many figures of flowers and their parts, and many observations on the

characters, insect relations and variations of flowers, which have a value

quite distinct from that of the theory which is advanced.
Having laid aside the most fruitful principles which have been ap-

plied to the elucidation of floral mechanisms, the author goes back to the

"monde ambiant" of Geoffroy Saint Hilaire, and undertakes to account
for the forms of flowers as the direct result of insect agency. Insects stim-

ulate "the flowers till they become thoroughly adapted to their visitors."

Conversely, the neglect of insects is "accompanied by corresponding deg-

radations in the perianth, stamens and pollen." The flower, " if it be vis-

ited by many, will presumably take a form corresponding to the result-

ant of the forces brought to bear upon it; if visited by few, it will shape
itself in accordance with the requirements of its principal visitors."

This considers flowers as developing in a way subservient to the uses of

insects, instead of as utilizing them as servants. Adaptations for cross-

ing, being the result of the direct agency of insects, have nothing to do
with any advantage resulting from cross-fertilization. The Darwinian
theories of natural selection and of cross-fertilization are thus wholly repu-

diated. But we are so far from being convinced that insects have given
rise to useful variations that we even doubt whether they have induced
any of the modifications which have been appropriated through natural

selection. Moreover, it is easy to show that the characters of flowers are

not what they would be expected to be according to the theory. In re-

gard to irregularity he says: "The immediate causes, I repeat, I could
recognize in the weight of the insect in front, the local irritation behind,
due to the thrust of the insect's head and probing for nectar, coupled
with the absence of all strains upon the sides."

But in sternotribe flowers the part which the insect touches the least

is the strongest developed. Thus, in Papilionacese the banner is quite as

large as the two lower petals together, and often as large as the four
others, and is largest in those flowers in which it touches the insect the

least. The labellum of orchids is a similar case, and its enlargement, in-

stead of being a result of its use as a landing after inversion, is rather the

cause of the inversion. The theory involves equal disregard of the func-
tion of the expanded parts of flowers and of the conditions under which
they were developed. As an example of a flower in the first stage of ir-

regularity, the author cites Verbascum, a descendant of the ancient zygo-

^!^^ two genera with which it forms the

AJn!?*
81 ' *' REV

* GE0BGE--Tbe Origin of Floral Structures through Insect and^ther
Agencies, pp. xx , 350. New York : D. Appleton & Co. 1888.
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Verbascete are didynamous, and it is evidently of that type. The corolla

has become so shallow as to expose the stamens so that insects coflld

light upon them, and the fifth stamen has resumed its antheriferous

function. The enlargement of the lower lobe and the unequal length of

the stamens, instead of indicating an incipient stage, as the author sup-

poses, refer rather to a former condition. Although it is evident that

natural selection must act, at least until after dissemination, we are told,

in chap, xxxii, that "the principal period of the struggle for life takes

place in the seedling stage, before any varietal and specific characters

have appeared." The search for the reason of the author's view- is re-

ded in this chapter, where we read : "I must conft , it (natural selec-

tion) conveys nothing definite to my mind." Having observed that in-

sects have something to do with the forms of flowers, the author is thus

under the subjective necessity of referring these forms to their direct in-

stead of their selective influence. However, the book can not be said to

be without an important theoretical bearing, since it tends to support the

view that but for the principle of selection the theory of evolution would

be where Lamarck left it.—K.

NOTES AND NEWS.

A volume on the folk-lore of plants, by T. F. Thiselton Dyer, is an-

nounced from the press of Appleton & Co.

The Botanisches Centralblatt, which has for so long been pub-

lished by Theodor Fischer, has been transferred to the house of the Gebm-

der Gotthelft.

Mr B Frank Leeds reports Euphorbia peplus as spreading rapidly

in Santa Clara county, California. E. Lathyris, m the same region, at-

tains a height of six or seven feet.

Ir is interesting to note that one fourth the present membership of

the Society for the Promotion of Agricultural Science is comp< I of

botanists, and that so large a part as one-third of the papers printed in

the proceedings for 1888 are botanical.

Mr. F. H. Knowlton has in preparation a manual ^F^^W
which he hopes to have ready for the press by the end of the following

year. The work will be illustrated from American material as far as pos-

sible, and will give an account of all the orders, and, when possible, the

genera, of fossil plants.

Tkf We^terv Society of Naturalists met at the University of

Illinois Octobe^ 24 and 25. A number of papers * re read, relating to

D. 11. Campbell, Indiana University; John "jJ^'^I^tSB 1

Stanley Coulter, Purdue UniversityL»«***ififiF"""*'
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Fine specimens of silicified wood (unnamed), suitable for cabinets
and for microscopic study, have been sent us by Mr. Edgar Cherry, of

Santa Rosa, California. He speak- of a petrified forest thirteen miles
from Santa Rosa, covering twenty acres, and containing many large tree
trunks in excellent preservation.

Rev. A. B. Hervey, of Taunton, Mass., recently became president of
St. Lawrence University, Canton, N. Y. He is the author of * Sea mouses :

an introduction to the study of marine algae," and has, from time to time,
rendered botany good service by translating works from the German.
We hope his new duties will not draw his attention away from botanical
pursuits.

During the past season, Mr. F. H. Knowlton has been collecting
fossil plants in the National Park, and has had excellent success. He
writes of some slabs of stone a foot square containing half-a-dozen or
more perfect leaves, ferns in fruit, and other prizes. In addition to the
collections of fossil plants, he found time to gather living species, some
of which are new to science.

Mr. Peter Henderson, the well-known seedsman and florist of New
York city, holds the opinion that a knowledge of general botany is of

special service to the floriculturist, and emphasizes his conviction by of-

fering a prize of $100 for the best herbarium of native plants presented
by a member of the Society of American Florists. The prize is to be
awarded at the annual meeting of 1889.

Eberdt has reinvestigated the conclusions heretofore reached as to
the influence of light in the formation of the palisade parenchyma of the
leaf. In opposition to the statement of Stahl, the writer agrees in the
main with Haberlandt, that it is less the sunlight which brings about the
formation of the palisade than the variation in assimilation and transpira-
tion. Especially^ this true oi the land plants, in which he concludes
the illumination is unimportant except as it determines these other func-
tions. (See abstract in Bot. Centralbtatt, xxxv, 332.)

Very complete herbarium specimens, including fruits and seeds, ac-

u
0n

i?
a
?>
ied vntl[i dissection^ both dry and in alcohol, are being prepared

by M. Buysman, of Middelburg, Holland, and sold at twenty cents e*cb,
or forty cents for tropical species. Sets will be arranged to meet the
wishes of purchasers. Mr. Buysman has been preparing and distributing
*uch collections for some time, and his work has been commended by
such eminent botanists as Professors Morren,de Bary, Engler, Oudemans
and Kauwenhoff. He will be glad to correspond (in English) with any
person willing to supply material for the distribution. Reasonable com-
pensation is offered for fine material.

In the revised Gray's Manual, which is to be ready for the press
next month, is to be included a revision of the Hepaticse by Dr. Lucien
M. Underwood. This will be of great advantage to students, as it will
make more accessible diagnostic descriptions of these interesting plants,

«Ei
W

ifi t?
6

'
encourage their collection and study. There will be con-

?^
F

I?v
C
?
<m

?
e
^-,rom the "Catalog" published by the Illinois Labora-

SSai L k
al Hl8t01T for Dr. Underwood some years ago, as much ma-

terial has been accumulated since then. We wiah a similar revision of

InftSJf
868 m
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<

hav
;

e been included. They can hardly be said to be
suitably provided for by the Manual of Lesquereux and James.
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Dr. Alfred Fischer has demonstrated in an important research on
various species of tree* that glucose is a constant form of reserve mate-
rial. The uniform statement of the text-books heretofore has been that
all the glucose is transformed into starch for storage. But a study of
twigs of trees in winter, using Fehling's solution, demonstrates clearly
the presence of glucose. It is especially abundant in the cortex, but oc-
curs also in the wood and pith. It is found either in dead cells (I e., those
which have lost their protoplasm), or m the cell walls. It d< 3 not occur
in living cells. Dr. Fischer is of the opinion that it must be considered
as material which has escaped, by its presence in these plae< b, transform-
ation into starch. For the paper, see Bctanische Zdtwng, xlvi, 405.

M. Prillieux has announced to the French Academy of Sciences
(Comptes Rend us, cvii. 447) the successful issue of an experiment with
* Bordeaux mixture "—-a watery solution ol sulphate of copper and lime

—

in the treatment of the potato-rot Of the treated plants all the tubers were
healthy, while of the untreated more than 32 per cent, were affected. It

wTould seem from the tenor of M. Prillieux' note that thia was the first

successful experiment in this direction; but this is not borne out by the

report of Prof. Scribner for 1887 (Department of Agriculture, p. 331),

which indicates the publication in 1886 of experiments which were at

least encouraging. The department therefore sent out a circular sug-

gesting the trial of this remedy for the rot, but received no replies.

DeVries has suggested1 a new application of his well known method
of plasmolysis, which may prove of much use to chemist* in settling the

formulae of organic substances. The method is essentially the determin-

ation of the molecular weight of an unknown substance by comparing
its plasmolysing power with that of some substance whose molecular

weight is known. DeVries illustrates the process by determining the mole-

cular weight of " raffinose," a sugar discovered in 1876, and for which three

possible formula have been given. Solutions of cane sugar were prepared

of definite strength, and likewise of raffinose. The purple epidermal cells

on the under side of the leaf of Tradescantia discolor were used as an indi-

cator. On comparing the isotonic coefficients of the substances, a mole-

cular weight of 595.7 was obtained for raffinose. This agrees almost ex-

actly with the weight assigned by one of the formulae, viz., 594, and set-

tles the composition as C 1SH 32 16 .

Prof. Halsted, of the Agricultural College, Ames, Iowa, is prose-

cuting a special study of American weeds, and desires reports upon the

worst (say twenty) of these plant pests in any given locality. A full list

of the synonyms of common names for each species will add greatly to

the value of the report. It will, of course, be no e*sv task to balance the

points in favor of, and against, some kinds of weeds, but upon this ac-

count the deductions from the several reports will be all the more valu-

able. The work of determining the range, extent of injury and methods

of eradication of our weeds must depend largely upon^^^^
extended over long periods of time, and we trust our fellow botan-

iS andMother interested readers will gladly aid in furnishing the desired

information Anyone having a duplicate local V^^^g^
of a county or even a state, can most readily answer the question, AV hich

are^your worst weeds ? by checking off the species, beginning with one (1)

for the worsl and so on as far as possible. Satisfactory credit will be

gWen toTil who are pleased to aid in a more complete knowledge of the

weeds of America.

1 Bot. Zeit. xlvi. 393.
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The proceedings of the Society for the Promotion of Agricultural
Science for the 1888 meeting have been distributed. The botanical sub-
jects are as follows: Flora of the jack-pine plains of Michigan, by W. J.

Beal, chiefly an enumeration of seventy-two of the most characteristic
species of that region; Not^s on fungus diseases in Massachusetts in 1888,
by W. G. Farlow—an account of the first appearance at Newton, Mass.,
the present year, of Sphaceloma ampelinum, the anthracnose of the grape,
and its destructive character, of the alarming extension of the hollyhock
disease, Puccinia Malvacearum, since its first appearance in 1886, also
notes on Peronospora viticola and iEcidium Fraxini; in the two topics,
Potato fl wers and fruit, and Tomato flowers and fruits, B. D. Halsted
notes the sparsity of pollen in some varieties of [potatoes, and the uni-
formity of the number of parts of the tomato flowers on the same plant
with the slightly less number of cavities in the fruit; Some preliminary
notes upon the relation of our native and naturalized flowering plants to
soil and climate, by W. R. Lazenby ; New observations on the fungus of
black rot of grapes, and Successful treatment of black rot, by F. L. Scrib-
ner

:
A further study of the dandelion : a phase of evolution, by E. L.

Sturtevant; to which may be added G. C. Caldwell's paper on the Present
aspects of the question of the direct utility of the free nitrogen of the at-

mosphere for plant food.

Dr. Istvanffi, of Klausenburg, describes (Bot. Centralblatt, xxxv,
343) methods for preparing various sorts of fungi. In alcohol one can
preserve smaller fungi which are desired only for microscopic researches,
Gasteromycetes most Ascomycetes, of the Hymenomycetes the colorless
Agancineae and Polyporei but never the Boleti, and the Hydnei, Cla-
vanei, Thehphorei and Tremellini. Salt water preserves the color and
form better than alcohol, but preserves only for a short time. In addi-
tion to this fluid, a 0.1 p. c. solution of corrosive sublimate and a 2 p. c.

solution of boric acid have been found useful. But the most difficult to
preserve are the large Agaricine^. For these the writer describes in de-
tail the; section method." These fungi are best collected in clear weather
immediately following a rain. They should be prepared the same day as
collected, or, if this is not possible, they may be preserved for one or two
ciays by being placed between moss under a bell jar. Spore preparations
are to be made m the well-known way, and fixed by floating the paper, in
trie case of dark-spored species, in a fixative made of alcohol (200 gm.),~ (5 ?m.), mastic (10 gm.) and Canada balsam (10 gm). In the
case pt the white-spored species, the fixative should be sprayed on with
an atomizer or they may be floated in a solution of J gm. of cooking-

SlaS?
m

? iP1
' of 20 P- c ' alcohol, kept warm on a water bath. For the

reception of the sections a gelatinized paper is to be prepared. For this
purpose dissolve 100 gm. of gelatin in 500 gm. of waterfand spread the

hp ™™°n aS th
1

lckly and evenly as Possible on strong white paper; dry

thrn,?2E^i
°n a

)
lne

,
and keeP under Pressure. A longitudinal section

nerS "ie, center of the fungus (0.5-1 mm. thick) is laid upon the pa-

m £ nflm0l
Stening !t The whole of the membrane of the pileus

flpih Th
th® 8t,Pe are al*° mounted on the paper after removing the

nanpr m„I l®
S fe then dried as ordinarily. For further details the

paper must be consulted. Compare also this journal, xii. 271.
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on bacteria," 134

Delaware, Dr., f, 247; " Flora Miquelon-
ensis," 168

Delphinium, color variation in, 216; and
insects, 228

Dentaria laciniata and multifida, 234
Desert plants of N. A., 258
Desmiusof N. C, 278
De>modium canescens, 152
Dichogamy, cause aud significance, 237
Dickson, Dr. Alex., f, 46
Dicranella Fitzgerald!, 197
Diervillarivul .ris, 191
Dietz's "Development of flowers aud fruit

of Typha." 40
Discomyeetes, Phillips on British. 46
Diseases of plains, 44, 106, 137, 193, 196, 211,

327
Disporum, nomenclature of, 162
Doassansia, DeToni's revision of, 138
Dorstenia Choconiana, var. iute&rifo-

lia, 76
Drudes "Atlas der Pflanzenverbreitung,"

103
Drying botanical specimens in sand, 272
Dudley, W. K., return from Europe, 195;

"Plants of Lackawanna ana Wyoming
Valleys," 104

E

Flaters of Equisetum, 176
Eucelia pleistocephala, W)
Engelmann's" Collected works," 102
Engler and Prantl's "Die naturiiche Fflau-

zenfamilien," 24, 133
Ephedra, structure of stem, 265
Epidermi Moore on chlorophyll in, 24
Equisetum, spore dissemination, 173
Erigeron lweedyi, 17
Eryngium arniatuin, 141; articula-

tum, 142; Floridauuni, 142; pe-
tiolatum, 141 ; var. urmatuiii, 14L; var.
juuci/olnim, 142; Vaseyi, 142.

Erythnea Centaurium, 231
Euonymus alatus, cork wings, 312 ; Euro-

paeus, cork wings, 812
Euphorbia, Califoruian, 325: serpyllifolia,

exploding fruits, 27i
Exchange Club, 36, 132, 160, 161, 210; for

Thallophytes, 129

F
Farlow's "Memoir of Tuckermau," 104;

11 supplemental list of works on N. A.
fungi," 172

Farlow and Seymour's "Host Index of

fungi," 245
Fermentation of bread, 140
Kerns, Stout hei irium, 127 ; Yates on, 70

Fertiiizaiion (See pollination)
Fissidens, measurements of cells, 99
Fixing growing points, 8
Fletcher's - Smuts att. eking wheat," 13d
Folk-lore of plants, liver on, 325
Fontiualis flaccida, 201 ; Howellii,

200
Forestry, convention, 70; Michigan com-

mission, 192
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*' 70

Forests, and rainfall, 47; succession of in

Michigan. 239
Fc il lioraof Dakota group, 70; Chara, 16"

Fruit, chlorophyll of. 279; exploding;, 271;

trees imported into Australia, 304

Fuchsia, malformed, 98
Focus, apical cell of, 170

Fuugi, parasitic, of Missouri, 213; photo-

graphing 137; preparii for herbari-

um, 328; types of Curtis herbarium,
802; Winter herbarium, 279

Fungicides, bulletin on, 172

Gallowav, B. T., appointment. 217

Garden, royal botanical, at Calcutta, 107;

at Trinidad, report of, 279

Gentianar* ;i
,
proposed monograph. 4

Geographical distribution, 24, 46^ *9, 94, 9o,

115, 2 -. 269, 801, 818,322,823,32*
Geranium maculatuin tud insects, 203

Germ of Southern cattle plague, Billings

on. 105
Gilson's '" Trees of Reading, Mas-
Glucose, storage in trees, 327

Goodale, G. L„ appointment, 140; lectures

on forests. 105

Goffon physiology of roots, 137

Gonolobus velutinua, var. calycinus,
189

Gor.zalea ttiyrsoidea, 188

Gotiiiigen botanvat University of, 287

Grape, Viala and Ravas on black rut, 44

:

notes on Illinois, 95 ; Vialaon U. S., im
Graphiola Pho Icis, 211

Grass, experimental station for. b9, iu/,

synapsis of Panicum, 96; Vasty and

Scribner on new species 47

Gray. Asa, t, 2% 38; bibliography, >0; bi-

ography, 49; notice* of, &8: in Garden-

er's Chronicle, 108; in Journal of bov
anv, i«. Hooker on, 139: last writing,

105; memorial of American Academy,

280, memorial chi ter Acassiz associa-

tion. 172. memorial by Harvard Uni-

versity, 137; memorial meeting or fnu-

adelphia Academy, 248: personal rem-

infecSnKCM of. 178 :
resolutions on death

of, 231 232 ;
testimonial to, 60

Gray's " Elements of Botany," 41; Man-

ual," Hepatic of the revi a, S».

-Notes on polypetalous-genera and

orders." 186; " Synoptical Flora-Gam-

opetalce, 172

Greene on nomenclature, 13b

Greeneri* fuliginea. 14

Grimahiia Californica, 114

Guatemala, undescribed plants from, -t>,

74, 188, 299

H
Haberer's M List of Utica plants," 218

Haekei on Andmpogon, 294
r . tnfn

Hallowell. Miss S. M., in Berlin, 4b; return

HalS
E
B
UTAe. in grtg^

137; "Bulletin botanical dep t, !«
on California flowers. 136

Hanburia parviflora, 299

Harpalyce rupicola,iti ^^i rtf hot-
Harvard University, summer school of not

HerS's " fcrfgin of ftoral structures," 324

Hepatic*?, new Califormau, lU

Herbarium, Daysman's specimens, 326;

ca*©, 16; Curtis, types of, 30 xehat •,

99; Henderson prize (»; Philadelphia
Acaufiuv, 137; preparation of fungi for,

328; Stout, 4 ferns, 127; Winter, *79

Hervev, A. B., appointment, 326 -trasbnr-

ger's "Practical Botany,
11

104

Hibiscus incauiis, 73: lasiocarpus, 73, 204

Hieraeinm Mo>vellii, 73

Hiliebrands "FJoraoJ Hawaiian Is., 16«

Homalotheeimn 3*evacleii*t-, M2
Hon ysnckle, adaptation Mid iiii 287

mutilation by Insects, 89

Hooker, IfIn I. E., to Europe, 218

Hooker. Hn J. P., medal to. 24

Humphrey, J. K-. appointment, 804

Hugnot'fl • Mu tfogl i
'- !'iira, 2-16

Huth's" DieKlettpfl Men,
\

Hydrangea.objects of <
tilizauon.2.*

Hypnuni Ncvadense, 2l-2

I

Idaho, collecting in, 164

Illinois, notes on graj of, J95

Imbedding, in parathn, o, 01, 130, io»
,

i»

soap. 196

Immunity from contagion, 240

Impatiens and insects, 2us
nflnflfl

Indiana. Academy of Science, hot. papers

at, 72: plants.

Index seminnm.t.9
Insects and flowers, 3- 59, 116, 151, Jtf, Z*

Isoe!*, distribution of. 89; marltima.
M ; Mexicana, «3

J

James, J. F.. appointment, 218

Jounm^-'- !K5 HoS Petropolitani, 72;
j0U

A»neriea„ Naturalist. '»• *£^

Botany (Ital ), TO ;
Journal deB n-

ique. 1 38, 2 18 : J onma IttL-Ann t «

Wert American * «gyf1t;mM*.

sis, 114; rubra, IW

K
278

L

Labiate, gyno-<1ioerious

laboratory. Goltinieen,Laboraiory. .. .,.,,
, )XI0T

marine, at

*

tnberc! f
LeHgeb. Hut; t.t.1"

Uchens from Easter Is., »»
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Life-histories, Meehanon, -18; studv of, 192
bight and palisade tissue. 326
Ligusticum apiitolium, 145; seopulorum,

145
Linaria and insects, 228 ; vulgaris, peloric,

2/4
Linnean society, centenary, 220
Linura perenne, white-flowered, 215
LiquidambarStyraciflua, cork wings, 282
Lonicera and insects, 237
Luerssen, Dr. C, appointment, 105
Lycoperdon giganteus, nutritive value of,

Lyford, J. C, lectures, 105

M
Macoun's (J.) -Catalogue of Canadian

Pi HIits *-*7/I

Macoun (J. M.) collecting trip, 71.
Maine plants, 322.
Miple, black, 213.
Marsilia J^yptiaca, germination, 231
Masters, M. T., election, 218
Medicago, Uromyces on. 302

Melampyrum, secretion of nectar bv, 106
Melanconiece, Trail on, 171
Mentha, Sehrenk on, 218
MIC

2.1P
I
1'
comParison of E. and W. flora,

ci™
1

9
r
?
slry comnU^ion, 192; succes-

sion of forests in, ;.i

Micron, 218
Microscopes, American vs. foreign, :^

Mildews, downy, of Iowa, 52I^v^ 00
'

1^ seeds of Me-

Mimosa »esquijUtfata, 74

Missouri, parasitic fungi. 213
Mistleto, Jost on development 219

b
lee^'Tt0my oi ™*™~^ Orchid-

Monarda fistulosa. 154

SK» «•
Mycol°Sical flora of Ohio val-

Morong, expedition to 8. A., 107 182 1%
icaim!^ ' 1041 new to North Amer-

M»lenium
S,

7

i

8?
gn0rUm "0V -

descriptio,"68

MiiMiroo.us nutritive value. 71

Hyeo oils?
l

Zn
Tk

}
UP^'

I

01 Agriculture,14
fjjroiogist, report of U. S., 132

J

stacVa!
e

2

r
;;^'

cata
' 29; h

,
eter»-

N
Naturalists, botanists at western society of,

N
°1fi9 ffl2?te ^"ecttng in mountains,

Neb™' L-'« «i
mi

i
S T>l,mila in

-

'•>">

13
- .^o^„ u, nuiuu.v,

anilt 71 • '

flora " t
'
W; report of bot-

<*reene on,™o ; iJUSSafklfti'>isporum,l62: of Xvmphka. !7 7u'

Nostocacese of French herbaria, 248
Nyrnphaa, nomenclature of, 47, 70

o
Odors of flowers, 98,300
(Enothera albicaulis, odor, 300
Ohio (Franklin co.) flora, absence of Eri-

caceae, 2:55

Oliver's "Structure of Trapella," 278
Orehidaceae, Mobius on ana-omv of leaves,

71; and insects, 207; Ridley on fertili-
zation, 138

Orthotrichum, Gronvai on Venturis revis-
ion of, 106

Owen's "Catalogue of Nantucket plants,"
277

Oxalis, subterranean shoots, 191
Oxford, bot laboratory at, 224
Oyster's new catalogue, 46

1

Manual au-Pakeobotany, Knowlton's
nounced, 325

Pa -ade parenchyma, formation of. 326
Palmer. Mexican collection, 69
Palm, fungus on date, 211
Pammel's "Pollination of Phlomis and

perforation of fl iwers," 276
Pant-to, Dr J., f, 136
Panicum, synopsis of, 96
Papilionaceae and insects, 206
Paraffin, imbedding in, 5, 61, 130, 158
Peck's "Bulletin or New York Museum,"

72; " Report of botanist," 71
Peloria of Linaria vulgaris, 274
Periderm, 249, 281, 312
Peronospora alta, 55; Arthuri.55; calothe-

ca, 56; Claytonke, 54: effusa, 55; Eu-
phorbia, 55 ; gangliformis, 54; Geranii,
54; graminicola, 56; Halstedii, 53: Lap-
ponica, 172; leptosperma, 55; Lophan-
thi, 56; obducens, 53: parasitica. 54;
Polygoni, 55; Potentillje, 54 : pygmsea,
54; sonlida, 56; Trifoliorum, 55; viti-

cola, 15, 53
Peruvians, economic plants of ancient, 220
Peucedauum Austinae, 208; Brati-

tleieel, 210; Californicnm, 143; can-
»>yi, 78; >oiuiellii,ll>; Geyeri,
79; Grayi, 209: Heudersoiiii,
210; Martindalei, 1 12; var. an-
grustatuni, 143: millefolium, 209; nu-
dicaule.79, i»arialiii,209: I»rinjj:-
lel, 209; SituUI>erui. 79; Va-
seyl, 144 : WatHoni, 209

Pfefter, W , portrait, plate I
Pharelia tieterosperma, 87
Phellopterus littoralis, 81
Phillips' British Discomvcetes," 101
Phcenix dactylifera, fungus on. 211
Phoma uvicola. 16
Photography of fungi, 137
Phyllosticta labruscse, 16
Physalospora Bidwell ii, stylospores of, 15
Phytophthora infestans, 53
Pimpinellaapiodora. 81
Pitcairnia Tuerckfieimii, 190
Planchon, Morot's biographv, 218
Plannolysis, new application of, 327
Plow right on British Uredinese and Ustila-

gineee, 108
Plums, diseased, 193
Pneumatodes, Jost on, 106
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Podosciadium, 77; Bolanderi, 78 ; Califor-
nicum, 78

Poisonous plants, 19 ; White on, 41
Pollen, causing hay fever, 138; germination

and measurement, 238 ; resistance to ex-
ternal influences, 138; sought by silk,

Pollination, 146, 157; of corn, 242; cross,
objects of, 151, 236 ; secondary effects of,
233

Polytrichum commune, plate XVII; for-
mosurn, pi. XVII; gracile, pi. XVII;
Ohioense, 190

Porter, T. C, to Europe, 136
Postage on botanical specimens, 60
Potato, rot, Bordeaux mixture for, 327;

scab, cause of, 106; tuber, Arthur on,
218; office of, 105

Poteat's " List of N. C. Desmids," 278
Pourridie, 15
Prantl, appointment declined, 136
Pringle, C. G., return, 19
Pringsheim on assimilation, 34
Prosartes, nomenclature, 162
Proteids, manufacture of, 139
Protogyny in Umbellifer®, 193
Prunus Americana, disease, 193; purnila in

N. C. 95; Virginiana, var. leuco-
.233

Pseudophtenix, figures of, 280
Psiadia rotundifolia, 71
Psoralea Onobryehis, 152
Puccinia, graniinis, changes in hosts by,

235; mirabilissima, 126; Prunispinosa?,
16

Pyenanthemmn lanceolatum. 154

Q
Quercus m rooarpft, cork wings, 254

R

Ramularia Tolasnei, 16
Rhaphidev Btahl on, 24
Ranzania, 304
Respiration, heat given oil" in. 220
Rhacomitrium Ore^aiium, 198
Rhizocarpo;i ^ystennittc position of, 2 18

Robinson's t4 Notes on Taphrina," 68
Roestelia penicillata, 16
Roll's expedition, 172
Roots, mechanics of absorbing, 248: pres-

sure, Clark on, 219
Rose, J. N\, appointment, 195
Roses, black spot on, 196
Ruellia strepens, 154
Rust, clover, 301 ; Dietel's enumeration of.

23, 304

s

Sabbatia angularis, 152
Saccardo's " Sylloge Mingoruui," 171
Salix, balsamifera. 171; Californica, 109;

conitiiutata, 110: cotijuncta,
111; glauca 109; phylicoides, 186; vil-

losa, 109
Sanford's u Anatomv of cedar apple," 217

ganicula Howellii, SI, laciniata, 80

Saporta's "Origin des arbres cultivees/
275

Sarracenia, decay of pitchers at Kew, 72;

insectivorous, 170
Schiffner's "Verbascum-hybriden," 69

Schonland's Bower's "Development, etc.,

of Phylloglossum," 68

Schultz's "Bestaubungseinrichtungen," 134
Scribner, F. L., appointment, 139; experi-

ments in treatment of grape diseases,
217

Scropularia nodosa, 153, 226
Scutellaris lutea, 76
Sections, cutting ribbon, 10
Seedlings, action of frost on, 107
Seeds, dispersion of, 139; exchange list of

Jardin des Plantes, 69 ; longevity of
Coniferous, 219; of Melampyrum, 106;
vitality of, 18

Selinum Dawsoni, 144; Grayi, 144

Septosporium Fuckelii, 15

Shaw school of botany. 136

Silene Pennsylvania, 151 ; regia, 151

Silphium laciniatum, fabulous account of.

304

Smith, E. P., investigating peach yellows,
195

Smithsonian institution regency, 69

Solms-Laubach, Count H. von, appoint-
ment, 23, 136 ; editor Bot. Centralblatt,

219
Sphserella Fragaria?, 16, 234

Sphrcropsideae, Trail on, 171

Spirogyra, rate of conjugation. 280

Sporangium of Equisetum, 173

Spores, dissemination of Equisetum, 173;

measurements, Cooke on, 106

Stachys cordata, 155

Staining sections, 12, 61

Starch, formation of, 48

Stem of Ephedra, anatomy of, 265

Stevenson's "Index to habitats of Ellis

fungi," 172

Stigmaria, Williamson on, 43

Stone, W. E., appointment, 139; return

from Europe. 195

Strasburger's " Botanisches Practicum," 21

Strassburg, bot. laboratory ar. 305

Strawberry, poisonous ?, 19, 100, 131; pro-

liferous, 279

Succulents, society for, 46
X „~T>v. QK*7i entrant nn hark. 279

T

Tannins, functions, 218

Taraxacum, variation of, '236

Tecoma radicans, 153
u«*«t ata-

Tennessee, Agricultural experiment sta

tion, organization of, 139

Teratology, 98, 127 ,172,2/4,2,9

Tballophytes, exchange club, 129

Thaxter's " Entomophthore* or J .. w*

Thiimen, von, on fungi of cultivated fruits,

137
Thvrsacanthus *eminatas, 75

Tilia, functions of peduncular bract, 234

Tillandsia, Baker's revision of
;
-1 *

|m
Timber, diseases, Ward on, 4b

,

durability,

Tree^Fernow's definition of, 231; storage

of glucose, 327
t Rarterl

-

a
Trelease, W., to Europe, 140, lto , ^^

from botanical standpoint, 71, a.

Am. Geraniace«," 216

Trifolium, Uromyoeson, 3UI

Triolena paleolata, -«

Troximon barbellulatum,^

R&ffVISTAf^.
« 1«

277
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Typhacese, Morong on, 72, 106; Dietz on
40; use of leaves, 98

u
U1°te PhyUantha, discovery of fruit, 219,

2*9
Umbellifera, notes on western, 77, 141, 208

;

protogynous, 193
Uncinula polychaeta, 29
Underwood, L. M.,to California, 218 ;

" Na-
tive Ferns," 69, 169

Uredinere, Dietel on, 23, 304
Uredo ficus, 16
Uromyees Betae in U. 8., 15; Medicagenis

falcatae. 302; Trifolii. 301
Utah, Jones on flora of, 46

V
Vacuoles, 21$, 280
Van

f?uUs
l

-'247
TrOPiCal aUd semi - tr°P ical

Vasey's "Grasses of arid districts," 217

258
tl0n chamcteristic of N

- A. desert,

Vegetable, new, 47
Veronica peregrina, 157
Vernonia nigritiana, 219
Vernonine. 219
Viala on U S Vitis, 107: visit to U. S., 48;Les maladies de la vigne," 43
vines, b. H., appointment, 196

Vitfs
U
r«n^

Uin
'
Jo

?
t ou development. 219

v™llhl
?
0ls sPee,<^ 05: ViMla on U. s 107

Xxill
Guatemale«8is, Plate

w
Waldner's " Entwickelung der Sporogone

von Andrseea und Sphagnum," 68
Water lily, a new, 124
Watermelon, polygamous flowers of, 224
Watson's M Contributions—XV," 194
Ward's k

* Asa Gray and Darwinism "

Warnstorfs M Sphagna exsiccata," 172
Washington, biological society of, 47, 71;

botanical club lecture course, 47
Washingtonia filif >ra, 264
Webera camptotrachela, 199
Weeds, HalMed on American. :^27

A\ heeler's " Flora of Milwaukee co., Wis.,"
170

White's *' Dermatitis venenata," 41
Wigand's " Nelumbium speciosum," 276
Williamson's " Monograph on Stigmaria,"

Willows, notes on N. A. 109, 186
Wilson's "Sarracenia," 170
Wisconsin, summer school of science, 21-
Wood, specimens of silieified, 326
Woodworth's " Apical cell of Fucus," 170

Y
Yates new work on ferns, 70
Yellowstone Park, Knowlton's collections

in, 326
Yucca, species of N. A. desert, 263; and

Yucca moth, 237

Z
190Zanthoxylum Costariceiise,

Zea Mays, pollination of. 242
Zexmenia Guatemalensis, 188
Zimmerman's •' Pflanzenzelle," 245
Zygomorphy and its causes 1 16, 203, 224

1



INDEX OF AUTHORS.

Anderson, F. W., 271, 272, 300

Bailey, L. H., 82, 213
Bailey, VV. W., 100, 128, 274
Barnes, C. R., 99
Beal, VV. J., 192, 238, 239
Bebb, M. S., 63, 109, 186
Britton, N. L., 235
Burgess, T. J. VV., 60

Campbell, D. H., 1,40, 125, 158, 238
Can by, W. M., 17
Cardot, J. (Renauld and), 197
Chickering J. VV., Jr., 322
Cockerell, Theo. D A., 131, 215
Coulter, J. M (and Rose), 77, 141, 208

Coulter, Statilej', 118
Crozier, A. A., 18, 99, 242, 244, 302

DeCandolle. Alphonse, 244
Dudley, William R., 61, 305

Evans, Walter H., 265

Farlow, W. G., 49
Foerste, Aug. F., 151

Galloway, B. T., (Tracy and), 29, 126, 213

Oattinger, A., 191
Cray, Asa, 73
Gregory, Emily L., 219, 281, 312

Hackel, E.. 243
Halsted, B. D., 52, 238
Harkness, H W., 132
Hill, E. J., 323
Hitchcock, A. S., 127
Hoag, Julia S., 98, 101

James, Joseph F., 193, 271

Johnson, L. N., 269, 318

Kelsey, F. D., 16
Knowlton, F. H., 43, 66, 94, 156

Leiberg, J. B., 164

Macoun, James M., 115

McUee, Emma R., 301

Meeban, Thomas, 157, 236, 237, 274

Memminger, E. R., 95

Moll, J. W.,5
Morong, Thomas, 124, 132

"NorM"lG2
Newcombe, F. C, 173

Pammell, L. H., 216

Peck, C. H., 101

Power, F. B., 59

Prentiss, A. N., 19, 100, 236

Puchuer, W. A., 98

Renauld,F. (and Cardot), 197

Riley, C. V., 178

Robertson, Charles, 33, 146, 193, 203, 224,

Rose, J. N., (Coulter and), 77, 141, 208

Salmon, D. E., 240

Schneck, J., 39, 95, 98

Schoniaud, S., 32, 61, 221

Schrenk, Joseph, 236. 296

Scribner, F. L , U, 19, 44, 294

Smith, E F., 128, 213

Smith, Jared D., 215

Smith, J. Dotmell, 26, 74, 188, 299

Stone, W. E . 287

Sturtevant, E. L., 236

Tracv, S. M. (and Galloway), 29, 126, 213

Trelease, W., 134, 191

Underwood, L. M., 22, 89, 112, 301

240.258

Watson, Sereno, 322

Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Page
Pa«e
Page
Page
Page
Page

ERRATA.
5, last line, for "1877" read 1887.

9 lines 3 and 5 from bottom, for ' ?°thw rwa U
16, line 10 from top, for •" penicellata read pemciuata.

3>, line 7 from top, for " ags" read gas.

37, after P. heterosp^rma insert ».
;̂

. ^hnfck

aw! line 7 from lop, for ttj,
T^Schreak.

218, line 5 from top, for
,

SchenK ^a^
3.

218, line 14 from top, for Aug. 10 reaa Aay.

251, foot-note for " w " read viu,$.


