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EXPERIMENT STATION WORK.

Fdited by W, II. Bear and the Staff of Experlment Station Record.

Experfinent Statlon Work {8 a subserles of brief populnr hudieting cowmplied
from the published reports of the ngrienitural experlment statlons and kindred
institutlons In thir aud other countries. The chief object of these publications
Is to dlsseminate thronghout tiwe country information regardlug experlments at
the diffevent experiment statious, nud thus to acquaint farmers ln a geiteral way
with the progress of agricultnral Investlgation on its practical slde, The results
herelu reported should for the most purt be regarded as teutatlve and sug-
gostlve rather than concluslve.  Further experimeuts may modlfy thent. and
experience alone can show how far they will e useful In actual practice.
The work of the statlongs mnst not be depended npon to produce * rules for
farmiug.” Jow to apply the resultr of experlments to his own conditlons wiii
ever remaln ihe problem of the Individual farmer.—A. C. TwUE, Director, Ollice
of Experiment Statlous.

CONTENTS OFF NO. LXXV.

Page.

Garden rRweet peas__.. o o 5
Winter-tlowerlug sweet peas . 9
Southern bur clover_. o B 13
For pasture ____ SRS - - . 10
For fmy._____ - R - 16

A8 a soll lmprover. . — [ - 16
Growing and hnrvesting geed_ . ______ 17
Reseeding - ______ - —— L 18
lmproving the type of sheep for the Soutliwenst 1R
Combating MWes _______________________________ SN 22

sa2



ILLUSTRATIONS,

Page,

Fia, l. Nuar eclover .. P, N mmmmm e —————— - 14
2, American-Tunls ram used In ;\rlnmn Stullou nhoep-brwnllng ex-

periments_. 5 2 21

a4, Cross #ectlon of the Minoesota Il) Irup a8

4. Cross section of a large tly trap for use ln windows. . ______ 23

saz
4



EXPERIMENT STATION WORK:

GARDEN SWEET PEAS.*

The sweet pea ean ndapt itself to a variety of loeations, bnt a po-
sition whieh provides for plenty of light and air at all times with a
little shade from the midday suns of July and August is to be pre-
ferred.  Plants grown in too much shade are usually weak and
spindling with but few flowers. The drying snmmer suns tend to
shorten the blooming period and also cause certain eolors ta fade,
The effeets of drought can be lavrgely overecome, however, by early
planting and by deep and thorough prepnration of the soil.  TIn sea-
sons when the canditions are espeecially fnvorable sweet peas can be
growni with fairly good results with no more preparation thaun is
given ordinary vegetable ground, but as A, C. Benl writes in a
recent bulletin of the Cornell station, “ uniformly, year nfter year, the
sweet peas with the strongest root syvstems will produce the finest
flowers during the longest period.” Vigorous root development can
best be secured by planting just as early in the spring ns the soil is
dry enough to work, while the atmospheric conditions are such as to
retard or even to prevent top growtli for severnl weeks,

Any ordinary garden soil is sititable for sweet peas, providing it
is well drained. Since sewing shonld be done nt the earliest possible
date, the soil should preferably be preparved in the autinnm.

The soll shonld he broken up to a depth of 15 Inches lo 2 feef, and on some
rollg even deeper.  Pnless lhe sofl Is very uulform In compaositlon, 1t Is dis-
astrons to bring the botlow soil to the surfuce: hut this shonld be tnrned over
In The trench, mixing with it, If henvy and compael, vather coarse slable ma-
nure or ltter. Somethunes leaves are avallable for pluclug In the botlom of lhe
lrench. The use of these wuilerials In snbsoll promoles dralnage, as well ns
Improves the soll

If n good Iayer (4 Inches) of half-rolled slable or cow mannre I8 placed
belween the lop and boltom spadefuls, and the top soll, If heavy, made light
witli old mubore, an excellent preparatlon has been made. The offlce of the
wanure 1s not only to inereare the store of plant food. bit aiso to Incrense lhe
water-holding power.

1A progress record of experlinental Inquirles pnblished without assumptlon of responsl-
bility by the department for the correctness of the facta and conclusions reported by the
atatlons,
3 Complled fromi New York €ornel) &ta. Rul, 220.
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6 EXPERIMENT STATION WORK, LXXV.

An upplieation of bone meal at the rate of 1 ounce per yard of
trench, ns well us a good dusting of air-slaked lime npplied while
working the soil in the autinnn will both prove beneficial.  The lime
will nat only correet nny aeid eondition existing in the soil, but it
will nlso aid in relensing the residnal plant food of the soil.

Certain white-flowered sweet pens huve light-eolored seeds, while
others have black seeds. T'he white seeds frequently split in the pod
befare harvesting nnd are likely soon to lose their vitality if planted
early when the soil is cold. 1lenee the white seeds shonld be sown
ruther thicker thun, ar uot so decp ns, the hlack seed. In the sweet-
pen plantings at Cornell it has been found that nn onnce of seed will
phant 50 10 60 feet of raw, und if the sced is good it should plant
still more. ‘T'his allaws fur one seed ta every 2 inches.

Tu some seasons sweet-pen seevds are slow in germlunating. It Is well to ex-
amine shieh seeds ln order to ascertnla thetr condilton. I the seeds are fonnd
dormant dat @111l fresh and plump, the seed conts shouhl be cut with a sharp
knlte and replanted, when they will germinate well. ‘This ditilenlty I8 not con-
fned te the sweet pes, hul sonie of the ather lathyrl hehnve slmllarly. The
tronlile nsuanlly follows a very hot, dry senson, when the sesd bhecomes mo ex-
eenulvely ripensd ax lo render lhe sesd cont hupervious lo water. Somethues,
In orler to expadile germination, the reedn nre soaked ; n betler wmelhod for the
awalenr {s thal recommended hy Mr, Hulchlas, the wost protific wrller on sweet
peas la Amerlen, who places the sesd packets In molsl earth for seven or elgln
days, then Inkes tham ont nnd exambies them. The swollen seeds are planted,
and the others cur with a knife.

In n test eanducted nt Cornell in 1909-10 the hest results were se-
cured from fall-planted seed. When 10 sow the seed in the fall will
lepend largely upan seasonal conditions in the loenlity. The ideal to
be nttained is to sow the sced long enongh before freezing weather
sels in to permit the roots to develop, without nt the same time start-
ing the leaves into uetive grawth.

Fall plantiag.—I1a the season nnder discunston the finest and the earllest
tlowers were seenred from plautlngs wade i the fall. FPhe preparation of the
mol ¢ the snme as Ihat nlresdy desertbhed, exeept that the soll 1s Urmed and the
tronch titled level. On lhis a trench. or furrow, 2 Inches deep Is made. and e
peas are planted at least as close a8 one seed every 2 lnches. The row should
be stighnty ridged up so us o prevent water from stnnding and. ns stated In
1he beghintng, 1t Is essentiul thut the locntlon be on o wetl-drnlaned site.  When
the grovnd freezes a muleh of nmnure v pliced over the row. 1n the spriag
when he hright wenther comes the planls shoitd be examined tn order ta wee
whelher they sre growlag or whether the smoll s soggy and cold.  In elther
came the muleh shonld be renioved from over the row and shauld be lefl In the
center mo thal, ln ense any wenther should come when the safety of the plants
I= at all endnngered. the old wnlch may easily be applled 10 prolect them.

1'he sewl of the slmulard vartelles of sweel pens s cheap, and the advantage
gnlaed In oltalning early lowers, If the plants survive the wialer, Is worlh the
«ffort.

Spriang plasting.—As soon as lthe frasl 1s ont of the gronad and the soll In
workable cuulitlon In the spring. a heavy applleatlen ef saperphosphate of 1hone

Haz



EXPERIMENT STATION WORK, LXXV. 7

should bhe mmade and raked In. Cnre should he exerclged not 10 get the goll too
loose, and for tbls reason It 1s hest to confine all stirring of the soll to smoothing
the surface. 1ispeclally 18 thlg true with light soils, which, If stlrred deeply in
the spring, must be well firmed. Ileavy soils that are llkely to hake mny he Im-
proved hy working in a llght dressing of old, thoranghly rotted manure. * * *

One metbad recommended 18 to hollow ont a broad trench, 24 to 30 Inches
wlde and 2 inches deep, and then sow the seed 1 Inch deep In single or double
rows. The trench should be kept open for slx weeks In order to retain the
water. This system I8 very gomxl In a garden where all cultlvatlon is glven hy
hand; but where many rows are grown and cultlvation is done wlth a horse
nnd enttlvutor, 1t is wanifestly lmpossible to make or to maintain such a trench.
Fnrthermore, when horse cultivatlon is to be nsed there would be ditficulty in
keeping the yonng plauts, if planted below the surface, from helng covered
durlng the early cultlvatlons. Therefore, plantlng on the level is neeessary In
field culture. It I8 advisuble, however, In garden culture, to plant so that
when covered the row will be 2 fuehes helow the ordluary level

Shall the planttag be In slngle drllls, hroad drllls, or double rows or drllls?
It matters llttle, provided suticlent room ir allowed for the growlng plnnts.

Another method of securing carly bloomis out of doors, which is
pructiced by many English growers and is especially vualuable for
exhibition purposes is to sow the seed in pots under glass, after which
the plants are hardened in cold frames and planted out. Tot-grown
plants should be started in Febrnary or March, the time depending
somewhat on the latitude and seasonal conditions.

In order to secnre snltnble plants slx seeds should he sown In 4-inch pots,
nsing lght, vich soll. & «

When the plants nre 2 or 38 Inches high they shonld he given snpports of short
twigs and placed In n cold frame. Here they should be glven plenty of alr
at every opportunlty In order to secure a short, sturdy growth. 1f the plants
do not catch hold firmly, tbey may be tled with ratia, When spring begins
and the soll 18 In good cowdltlon the pots may be planted In the open 1 foot
apart in n slugle row or 2 feet apart In a double row, 1u the lntter case the
plants alternate,

Sweet peas should be given some support from the time they begin
to make tendrils. A variety of supports may be used, but, as Dr. Beal
snys:

In tbls country, where good, twiggy houghs can be ohtnined, snch bonghs
unquestlonably form the best support to use, slnce they nre the most natural.
Tn many places blrches cnn te obtnlned In lengths of 12 to 14 feet. These may
e prepured In the lengthy deslred. = « = .

1f the soll hns been prepared properly and the plunts look strong, nnd 1If
the grower sees that the plants are wutered aud glven every care, then the
support shonld be 6 feet high. If the =oll ls only moderntely fertlle or has
not been deeply prepared, or If the grower does not Intend to keep all seed pods
pleked off or enn not water the plants In order to overcome drought, the sup-
port should be kept down to 4 feet. The varlety has something to do with
the helght of the support, whatever the care bestowed, some varletles belng
naturally dwarfer growers.

The stlcks shonid be cut In Iate winter or very early spring, so that they are
8tlll rather green and tongh enongh to bear the load untll the end of the sen-
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8 EXPERIMENT STATION WORK, LXXV,

mson,  They shouid be Insertet In the soll nt least a foot, becnnse when clothesd
with vines to a helght of 1 fect a strong windstorm exerts a tremendons levernge
on them. 1'nlens the sticks have been Inserted deeply, or I they nve become
too dewd nud brittle, the mow wil o dewn under the foree of the wind and the
grout welght of 1he wet vines.  ba order to guard agulust disaster, stroug stukes
are sometlmes jdaced overy 10 feet and wire 1s run lengthwlse through the
sticks nud Mstensd to the stnkes. It 1s dexlrntde to have the stieks bushy al the
top, #0 That they spread ont mwore than at the baze; If not natnrully so, lenning
the sticks alternntely ontward will produce this result. Thla gives grenter
freedom for the vines when In Hower.

Rettiag.—When other systems of supporting are to be employed It 18 qulte
himperntive te provide a support of small, short twigs as soon na the peedlings
begin to pradnce tendrils.  Thix methal prevents the rnln from bentlug the
small plants down aad enables tbem to get up to the other support. tn elty
gnribeng, owing to the ditllculty In procuring sultable stleks, wire netting mnkes
a very satlafactory support. The peas <do not eling to it so well, but 1t 1a
clenner and peater lu appenrance, which Is a compensating ndvantage,

‘The lurge $-Inch mesh 1s prefernble, but In many ptaces this 18 not procurable,
und the opdiuary ehicken netting or frnce 18 nsed lnstend.  Strong stukes nt in-
tervals nnt to exceed 10 feot arn nmxl to support the netting. One advantuge
of wire netting 1s that If stakes U feet high are nsed a 42 or 48 Inch strlp of
netting niny be phiewl In positlon, awd If the reason or soll 18 favorabie nnd the
pens grow above this, a narrow strip of netting may le added or a string or
wire atretched from stake to stnke over the row., A weltl-galvanlzed netting ean
bo nsedd repentedtly for severnl years, and willl last longer If taken off In the
full and stored.

Frequent but extremely shallow cultivation shonld be the rule in
growing sweet pens. They should not be allowed to suffer for lack
of water, but watering should not be done untit it is absolutely neces-
sary, since if the soil has been deeply prepured the raots will go
down after both maisture and plunt food. When water is needed it
shonld be npplied thoronghly and at leust two or three times a week
i very dry periods.  When it becomes necessury ta water the plants
a mulch of thorenghly rotted munnre wround the plauts will be of
grent nssistance in preventing too rapid evaporntiot,

The above-mentioned writer Inys grent stress on the necessity of
dispodding.

Tn order to have fine Nlowers sl a long suceesslon of bloom, It Is Infinitety
more beonmsnty to keep the seed pods rigomnsly pleked off than 1t 1a to ealtivaile,
muleb, wr water. Fhe Intter operntlons go for nanght ualess the pods are
pleke off. The writer thoroughly belleves that the huportance of wutering has
been overemphaslzed and that too muny amntenrs prefer 1o use the hose rather
than lo plek pods; then they assert that the sweet Pen s not whnt it used to
be—thnt It has lost constiintlon and the Hke. Of conrse the more highly de-
veloped the varlely the less eertain 1t Is to benr up ander neglect. There were
on the trlal grounds at this station In 1010 some of the oldest varletles, Intro-
eest from ISHS to 1590, then the latest hooded and grandiflorns, and flunily
the wnved type.  Nlthougt no puds were plckedt from the tirst two typea nfier
July 20, there wps a notliceable difference In the Howering hablt., The old

virletles were continnously blooming profusely, whlle the secotnl class were
a3



EXPERIMENT STATION WORK, LXXV, 9

sometlaies completely destitnte of Howers. The same holds true with regard
to length of stem. Some plants of Conntess Spencer were treated llkewise In
order to note the effect, and for them the senson was over early In Angust.

The lesson 1s that If the grower does not Intend to comply with the requlre-
ments of the lmproved types, 1t 1s hetter ta grow Bniterfly, Captain Clarke,
Tench Blossom, and other rRmall-tlowered, precocious varietles.

Fertilizers.—After sweet peag are In full flower fertlilzers may be appiled.
The best nnd safest fertilizer to ure 1s Ilgnid wmannre, dlluted te the color of
weak ten and applled once a week., It 1s often advautageons ta nlternate this
wlth sauiphate of ammonin ar nitrate of sodx at the rate of 1 onnce to 6 gulions
of water. The plunt nsinilly responds hetter to phosphorus than to nitrogen,
aad even potash 1s often benefliclal. Nitrate of potash aud phosphate of potash
dlssalved at the same rate as the above-named fertlllzers ls of the proper
strength to apply.

The niost troublesome insccts that attack sweet peas in the United
States are the red spider and the pea aphis.?

The most serions fungus discase attacking the sweet peas in this
country is the powdery mildew, whieh is often found late in the
season when the plants are almost through bloomning. The stems,
leaves, and other parts of the plant becomme covered with the white,
powdery coating. The disease may appear after a rain followed by
very cold nights and hot days. The plants should be sprayed with
potassinn snlphid or dusted with snlphur or with a inixture of lime
and sulphur, 2 parts of the former to 1 of the latter.

WINTER-FLOWERING SWEET PEAS.”

Sweet peas have been grown under glass to a limited extent for a
long time, but the conunercial importance of their winter enlture
dates back anly to the development and introduction soine 10 or 12
years ago of true winter-flowering sweet peas.

In a recent bulletin of the New York Cornell station, A, C. Benl
traces the origin of the varions groups of winter-flowering sweet
peas, tells how they are grown, and describes over 70 varieties which
were tested for- two seasons under glass and also grown for one
season ont of doors.

The distinguishing eharacters of the winter-flowering type are
described as follaws:

The winter-flowering type Is absolutely dlstinet In Its hablt of growth and
1ts early Howering charncter. Unllke the garden types, which apparently stand
slill for a time when only a few Inches high while ride shoots are developed,

the winter-flowerlng peas grow rapldly untll they attaln a helght of 2 to 4
feet ; then they begln to tlower freely, after which time slde shoots arg devel-

‘The red splder (Tetranychua anr-ulutua), also Xnown as the greenhouse red ﬂpldor,
I= treated In detafl In Circular 104 of the Bureau of Entomology, a copy of which may
be ohtained upon applicatlon. NReaders Interested In the pea aphls, an Inscct which
attacks peas practically throughout the country and which is a very injurious pest, may
obtaln full Informatlon in Circular 43 of the Bureau of Entomology.

3 Complled from New York Cornell Sta. Rul. 319,

86803° —Bull. 632—13




10 EXPERIMENT STATION WORK, LXXV.

opesl.  1a triuly at thin stalion the varlelles of the wlinter-floweriug 1ype,
planted September 24, eane Inte tlower hetween Thanksgiving mut Chrlstiuas;
while some vartetles of the waved and the oliter types, planted at the xanie thive,
did not tlower matll the last week In Aprli. Mang varietles of the fArst-mnued
iype wereo flowering freety at the hotliays, bt the record wouldd have heen
sarpaxeed had 1t not been for the et that durtag the mouth of Novewber the
region about Ithaca had not an eatire day of suashine nad had only two partly
sunny days. December was aliost an dark and cloudy,

Tho winter-lowerlng penx ninke thelr grentext growth wander glass,  When
plnuted In the apring In the open groumd they wminake n very sender growth ax
emupared with the ganrlen type, aaid tlower enrly 1a the acason when a fow
tuches high, Nowever, they tlower very profusely and conlluuonsly.

The garden type stools ont well whea plaated uader glass, hut requirea the
entlre winter for growth 1f planted la the fall, 1t I3 sald by a practlesl grawer
thnt seed planted In January will llower ax soun ax that plaated In Augnst,
Thiv difference n hablt of growth, nantfenting ltaclf very early, Is of great
vajue to the flartst In enabling him to guard agninst loss fram proeuring the
wrong seed.

The flowers of the winter-tlowering type are generally of the open
form of Blunche Ferry, a dwarfod garden variety intraduced in 1889,
They show either w direct or indireet relationship to that variety.
Some of the nglish and American mised varieties nre hoaded, nud
one grower is perfecting a waved-flower group. As tested nt the
Cornell station the open-flowered type was superior in substanee in
midwinter, and the flawers renmin open, whereas the hoaded varieties
nro often too much hooded nnd do not show their real size to undvan-
tagre.

Winter-flawering sweet peas graw 6 to 10 or mare feet high. 'They
need all the light they ean get to promote free blooming: hence law
or durk honses are nat pructicahle.  They should be grown prefernbly
in solid beds, since the plants require a deep. moist, coal soil.
Tharough drainage should be provided, and this will be ussisted hy
raising the beds at least 1 foot above the walks.

When plnaalag to grow aweet peans uader glass la solll beds the honse should
be clearest ns early us possible. ‘Trench the soll 2 feel deep. 1If the heds have
been manured anuually the hottom »oll inny be hronght to the snrface.  In nesw
houren, In ense the heds are to he ralsixt 0 foot, trench the satl 18 to 24 Inchex
deep If 1t 1s a good loas ! Hf nol, remove the soll and filt the beds with good aoll,
Thin gives an adititlonal foot of loosmened xoll when the bed 1y full, hut It Ix
newded for ndditleaal dralange. In turnlag this originat soll In n new bed
apply 1 heavy eont of good decomposed cow manure tn the trench. 'Fhen spread
oa top & 3-luch cont of manure awl fitt In with the prepared soll.  In the oll
bedds put a 3-luch layer of tnnnure In the bottom of the frencli and another ahout
a foot below the top. The xoll xhould remaln thus untll about the thoe foe
auwlm{;- If & mouth or more lnterveaes, It 18 much better. A1 this tlme fork
over The top lnyer 1 foot iteep. which mnlxen the upper layer of manure with the
surface soll.

While good crops of sweet pens amy be grawn ou benches, yol they require
more care than when In beds. The sweet pea s frequeatly grown as a crop to
succent chrysauthemums, particularty by those fiorlsts who do not devote a

633



EXPERIMENT STATION WORK, LXXV. 11

great winount of space to pot plants. In order to have flowers for Christmas
the early chrysanlhemnms sliould he clesred from the ltouse hy Octoher 20 and
the spoee fllled with good sweet-pea plants transplanted from pots.

The best results will be secured frown strong-germinating, outdoor-
grown seed of this type. Seed procured from exhausted greenhouse-
grawn plants often germinates poorly or prodnees weak plants. The
first row should be sown nt least 5 feet away from steain pipes along
the side walls. East and west rows may be planted 5 feet apart;
north and sonth rows 3 feet apart. Sow the seed in drills 1 to 13
inches deep and abont the samne distance apurt in the drill.  The sur-
face should be kept level.

The winter-flowering varieties may be started in pots and trans-
planted later on, but they give better results when started in perma-
neut peasition. A day or two before plunting, the beds should be
thoroughly saturnted with wuter or with a strong dose of liquid
mnunre.  The seed may be sown as soon as the surfuce has dried off.
White-seeded varieties suffer froin retarded germination or exeessive
moisture, henee may best be sonked in water for several hours and
then lightly stratified with sand in flats until they begin to swell.
The seeds may then be sown in inoderately dry soil, as with the other
varieties.

If the roll has heen saturated before planting, no niore water shonld he
uppllied for perhaps a weck, or only when the soll 1s no longer molst 3 Inches
below the surface. When n thorongh watering Is not appled first, und the seed
18 sown and watered in, us a rule not enough water 18 given to saturate the soll
vory deeply.  The resnlt Is that the plaut confines 1ts root aren to thls shallow
moelst nyer and dees uot root deely, 1t therefore suffers from extremes, and
nny lack of molsture 18 followed by a check from whleh it never recovers. On
the other land, If the prepurntory wnterlug 1s glven and water wilthheld nntil
there 18 need of 1t, the roots strike downward Into melst and cooler soil, where
thiey overcome, as far ns possible, the effects of the hot days. The sweet pea
must be kept growlng steadlly from the day the seed 1s sowu. When wuter Is
needed do not apply near the plants, but between the rows, where 1t sliould be
glven llberally. 'T'hls trentment Is especlally Important with the early plontings.
One renson why witer should not be upplled too near the plants Is that they
are especinlly anhject to damplug off. 'This tronble becomes more prevalent In
October und November, when there nre more cloudy days, cool nights, and llke
condltions. Recuuse of this no soil shoulkl be henuped uround the stem.

To seeure the best returns from winter-flowering sweet peas they
shonld be blooming freely during holiday or festive seasons. The
rute of growth will be influenced somewhat by the amonnt of datly
sunshine during the fall nnd early winter. In the Cornell tests a
good crop of Christmas blooms was seenred by sowing the seed in
Angust,

When 2 good crop of sweet peas ls deslred for Christmas, the seed should he
Bown tlie 20th of August. When sown September 1 the planta will flower in
Jamuary : when sown Reptember 15 the maln crop wlll be In Febrnary; and
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when sown o October the crop will be ready In March. Novemher sowlngs
flower In the Intter part of March; December sowlign tn April: Jannary sow-
ugs I Aprll and May: Februnry sowlngs from May 1 on: and a March sowing
I May or June. ‘Thila gives the thme when a reasonable erop can bo expeetod,
alibongh Howers wlilt be cat, espectatly with certuln vavietles, in g shorter -
terval thun that glven.

Some of the varietles tn the tests at this alatlon, sown October 20 and benched
December 20, gnvo fHlowers during the lant week It Jaanury, but not freely unttt
nbont March. Some sown Nevember 20 and benched December 20 began Hower-
Ing n February and gave un abmnlince In March, Seed sown In beds Septem.
her 24 this yenr gave llowers on Thunkagiving Ly, althongh darlng 1the whole
month of Novelpber there wus not one cltear day aad there were only twe partly
clenr dayx, ,

Winter-flowering pens grow very rapidly, hence training should
comtence as soon as they are np. Supports may consist of string,
wire and string, or wire netting. Wire netting was preferred ut
Coruell, althongh it is condemned by comniercinl growers, who cluim
tlmt the vines do uot cling to it well nnd that more erooked stems
occur than when the vines are truined on string.

Specinl effort must be nade to keep the temperature down doring
the enrly growth period, for the nenrer the nantural ontdoor spring
conditions ure upproximated, the stronger and henlthier the plants
will be.  Give full ventilation dny and night, as late ns possible,
withont freezing.

When the Hower buds cun he fell In the iips of the growing stems the tem-
perature shouhl be rulsed 1° u nlght untll 60° I uttained, which s the proper
temnpernture durhig December, Junnnry, and Felirnnry., From nbout the end of
Februnry on n night tempernture of 48° I hetter.  On bright duys u rise of 10°
or even 15° way be given. On clondy duys 55° In high enough. for higher tew-
peritiires promote soft, sucenieat growth thnt wilts when the sun comes ont.
lenty of ventitation should be provided at every opportunity, ns this, with
eareful regulntion of temperntnre, cansex a firm growth,

Sweet peas are subject to attack by the more common greenhonse
insects und are nlso apt to becone disensed unless proper nttention
i3 puid to soil conditions, temperatnre, and ventilation,

Rweet peas are especlally snhject to attack by the red splder, hut unlesa the
plants are too near hented lper such attacks do not often ocenr except 1n the

full mantha, The eareful nse of water after the plunts have attalned a helght
of a few Inches wlll eradicate this pest.

The pen aphis attacks sweet peas from the time they nppenr above
gronnd. It enn soon destroy the young plants, as well as wenken the
plunts ut any stnge, ‘Treatmient for this insect has alrendy been
referred to en puge 9, )

Climbing cutworms and snalls, If present In greenhonses, will dextroy sweet
pens. ‘The former lusecta * * * are combnated by uslng compost that has
not been covered 'hy n rank growth of woeeds and grass.  When thelr work is
netleed n search shonld be made for the worins under any mulch or Inmpa of
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earth on the heuch, wlere lhey nre collet np during the day. They may also
be pleked frour the plants at nlght whlle fexding. Snalls can be vontreolled by
the application of lime and soot to the surfuce of the bed or henches.

The damping-off fungur »as already heen mentioned as causing the loss of
yuung plants.  Somethues plants are scen with white or yellow streaked follage.
From experlence at this station 1t appears that such a econdltlon may follow
the use of any soil that ls not sweet. An Instance occurred wien a nold
growing over the ushes uof a bench entered tlie hottom of some pots of peas,
cansing the soll to become stale nud musty. Al the plants where this ocenrred
showed slreaked follage lnter. The disense 1s nndoubtedly physlological In 1ts
ualure and is thought by praetical growers to occur sometines from the use
of loo much or too fresh manure on young plants.

The dropplng of flower huds is often n cause of complaint from growers,
The first Hower buds frequently do not set on vigorons, thrifty plants. Usnally
1hia condition scon dlruppenrs, but somethues 1t 1s necessary to keep the plamrts
a lttle Jdry and to abslaln from the nse of fertllizers untll tha plants are
Liconilng freely. The losg of the buds wlll follow n sudden fall {u the tempera-
ture or wlll result from overwatering. Another cause 18 growing the plants in
too evol an atmosphere. Plants that are grown i the proper temperanture, with
vareful attentlon to walering, ventllation, and feeding, do mot fail to gh'e an
abundance of fow ers,

Miidew somelimes uttncks sweet pens during the autinmn, unless me tem-
perature and venlilallon receive nttentlon. It lias beeu found nt this station
that mildew ylelds readlly to npplications of snlphur to the pipes, nnd to the
use of llour of sulphur dusted on the Infected lenves. As soon ns the fires nre
slarled In the full some sulphnr should be applled to the plpes a8 a preventlve,
This should be used Indicionsly, however, for an interesting case cnine nnder
abservution at s statlon during the past winter of the danger of using sulphur
loo atrong. -An applieallon had heen mnde, nud on a very cold night the pipe
covered wilh the gulpbur was turned on, the result being lhat every flower
which wns well ndvanced or open was scorched so that wmost of the fRowers
hind lo be lhrown away. No Injury to the plants occurred,

SOUTHERN BUR CLOVER.

E. F. Cauthen, of the Alabama station, states that “ many southern
farmers have long felt the need of winter crops for pasture purposes
und soil improvement. As the nbility of leguines to secure nitrogen
from the nir becomes more genernlly understood, the greater is the
mquiry for a winter legume that will fill these important needs.
Sonthern bur clover, or winter bur clover, as it is sometimes called,
meets these requirements remarkably well. Tt is easy to grow, is
ndapted to many kinds of soil, and to begin its growth in a sinall way
does not reqiire much expense.”

Bur clover (fig. 1) is not n true elover, but belongs to the ) Iedlcngo
family,* being closely related to alfalfa and melilotus. The plant is
a native of southern Em‘ope and western Asia. Tt is n low, spreud-

iComplied from Alabama College Sta, Bul. 165 ; Texas 8ta. Bul, 108, Sce also 17, 8,
Dept, Agr,, Farmers’ Rul, 147, p. 23,
*For a full discussion of the nonperennlal specles of this famlly see U. 8. Dept. Agr.,
RBureau of 1’lant Industry Bul, 267,
53w
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ing annual thut rewdily reseeds itself when left alone and spreads
slowly over old fields and pastures. Tt ts ensily destroyed in culti-
vated crops and need not prove n troublesome weed to the furmer.

Bur clover seemns to be ndapted to any territory in which cotton
can he successfully raised, and it grows in all the Gulf and South
Atlantic States, If thie plants become well rooted befove cold wenther
they witll stund n constdernble freeze, the tops, if frozen, renewing
their growth upon the resumption of warm weather.

The phaut will geow on nhnost uny kind of sail, but immkes its hest
growth on rich, well-limed, sandy lonms. On poorly drained soils,
which are freqnently acid uwnd
cold and not favorvable to the
development of nitrogen-fixing
bacteria, the clover is often “sent-
tering nnd smull nnd of n yelow,
siekly color; but ns the soil be-
comes better drained, sweeter,
nud more completely inoculated,
the clover becomes thicker und
makes a henvier grawth.”

Artificin]l inoculation is neces-
saty for the snceessful growth of
bur clover unless the land hns
grown Californin  bur clover.
melilotus, or nlfnifa.

A very satlsfaclory way to secure
thls necesaary Inoculatlion Is to sow
the sevd In bars.  These are horvested
hy sweeplng them up with a st
broom, which brings together the dirt
nnd ltter which coutntn e bacterla
pecullur to bur clover. When the sewld

5 nud lltter nre sown they car noen-
§i.- L Bur-slgfyr Intlon nte the new soll. l;’;]l«l or
recleaned seed do pot carry tte tacterln ln n satisfactory quantlly,

8ol from tlelds of bur clover, alfalfa, or elllotus seatlered broadenst nt
the rale of 400 or OO politkls per acre it the tlme of seeding s w very snlls-
tactory way of Inlroduelng the bacterln, provided the cust of lnbor to hnudie
ol Iranaport this soll s not too greal. If this soll can be oblalved close al
lmnd and at stunll expense, 1t will donblless pay to put It with the burs, 1hereby
Inerensing the chanees for betler Inoculutlon wanl of haproved crops the Hrsi
yenr, tf lhe soll bas to be Iransported a long distance umnd s expensive o
tandie, the nmount per acre mny be rediesd to 200 or 300 pomuls

When soll 18 used for Ineenlaling purposes 1t shonlid e mixed with the meed
and sown when the snn Is nol shining, as sunshilne nmy kil the hacleria. 1t
lins alse heen found That a god nppllentlon of well-rolledd stable pnure

amdtsts In 1he development of bacterin and of the Hrsl year's growth of clover;
sa2
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sonthern hnr clover requlres two or three yeurs for the soll to become suth-
clently Inoculated to ussure 1 maximum stand and growth.

The uses of southern bur clover are mumny. It makes un excellent pasture
for nll Kinds of 1lve stock. For forage purposes 1t ylelds some huy, though the
tendency of 1t to fall dowu when planted nlone makes its mowlng dlfficnit.
1ty plantiug 1t In combluntion with gruln It 18 forced to grow more upright,
and mowing hecomen an easy operatlon,

Probahly the greatest use of southern hur clover 1s that of soil lmprovement.
Ia winter, when the cotton and corn flelds are usually hare, a green cover
erop of clover would lessen the loss of fertllity by washlag and leacbing, and
at the smue tlme 1t wonld add to tbe soll a Inrge quantlty of atmospherle
nltrogen.

FOR PASTURE.

Sfouthern bur eclover forins an excellent pasture In early spring and 1late
wluler for sheep, cnltle, hogs, and horses. At first the anlmulg may not ke
the taste of the clover, hut if they are put on it while 1t 1s tender and other
green feed 18 senrce, a rellsh for it may soon be acqulred.

Enough anhnals shonld be kept on a clover pasture to keep It eaten down
closely. Close gruzing will not destroy It hut will keep 1t tender. Even sheep,
which ave the closest gruzers of our ordluary domestlc anhnals, do not eat
It %0 closely that 1t will not reseed ltself,

The sewds germluate nfter the full rulns begln und, If the season s warm,
light grazing wlll be furnlshed before the hurd part of winter. During the
wavin spells of the winler and earty spring the clover graws rapldly aud often
tnrnlslies good pasturage. In thls Intlinde It offers its nmxhowmn grazing n
the wilddle of spring. As the grnss comes up under the clover the stock quit
the clover aud take to the temder grass,

The mmonnt of poslurage furnlshed per acre by southern bnr clover durlng
its growing sensgnn wlll compare favornbly with oar best natlve grusses,

Koulhern bur clover, 8o fur as the wrller knows, hus never caused cattle to
blont, thoagl: It belougs to the cliagrs of plants that cause thils trouble. DBefore
they nre accnstomed to grazing the clover it inight bhe well not to put thenr on
1t when they nre very bungry or when the clover I8 wet with dew or raln.

NMoilheru by cloever grows well on Rermudn s&xl.  Late ln the spring the
grass hecomes very tender, because 1t 18 shaded nnd fertiilzed by the clover.
As the clover dles down the Bermuda grows rupldly. It 18 helleved that 1ts
fertllizlng effect npon the gruss Iz equivalent to a top-dressing of barnyard
wamirre.  Anocther notlcenble bhenetit of bur clover to the sod 1s the shadlng and
smotheriug effect on enrly weeds thst Infest pastures.

‘I'bere ave two common methods of seeding southern bur elover on Bermnda
sodl.  Flrat, the burs are senttered brondeast over the sod In Augnst or Sep-
tember, and the 21l vulus wash theu Into the low pinces and pockets, where the
seeds germiinate and grow; however, this wnethod of seedlng does not secure a
aniform stuil.

The secomd metlud 18 to open parallel furrows about 4 or 5 feet apart with
a amall seooter plow mkl drep or seatter the burs In these ut the rate of 1 to 2
hnshels per anere, dependlng upon the thlckuness of stand deslred the firdt year.
The seed 18 covered by dragging a1 brush or drag hurrow across the open
furrows.

Thls thin seeding will not fnrnlsh much grazing the first year, but it wlll give
enongh plants to grow an abnndant seed for the second crop, and future seeding
will tnke ecare of Itself.
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FOR HAY.

The spreading habit of southern bur clover and its tendency to fall down wiii
prevent Its common nge a8 a hay crop. lowever, hay can be mude of 1t If 1t
is planted very thickly on highly fertilized soll. But the hest way to ke a
hay crop of 1t is to sow 1t with fall grain.

Southern bur clover and onts or whent may be planted together In September
or October. Three to six bushels of hurs and 24 bushels of red rustproof oats
or 14 bushels of sone early wheat should be seeded per acre. By crowding the
grain and clover togetber the clover 18 forced to grow uprighi nud a iarger
amount 18 harvested.

Cutting and curing.—The thine for mowing southern hur clover for hay Is
when M) Dlooms are appearing abundantly. If the cutting I8 not doue ai the
proper time the plants fall down, and tbat portion which 1s next io the ground
sheds its leaves, becomes woody and dark, and the market value of the liny 1s
lowered.

If graln and clover are comhlned for hay ijhey sliould he mowed wlen the
grain 18 In the mlik stage. If allowed to staml much longer the straw of the
graln hecomes woody and is not so palntable,

Curing of clover alone Is not difficnlt. Afler tlte dew s off the mower may he
started and ron untll noon. Before the dew appears In the evening the morning
entting shonld he raked from fhe swath to a windrow, where It may lie for cne
or two days., Then, If racks * * * uaure avallable fhe hay may be put on
them and cured ready for ballng without further handling. 1f the clover Ix
allowed to remuin in the swath n long time It becomes dry and hrittle and loses
many leaves, which form a valuable purt of the hay.

A mixture of clover and graln cures rapidly in the swath, becanse the clover
1s held apart by the straw which permita the air to clrculnte freely throngh the
hay. After curlng two or three days In the swath it may be raked and thrown
on racks to remaln until it is coumpletely cured.

Feeding value—~In two cxperiments at the Alabamn station bur
clover alone gave a yicld of 3,493 pounds of hay per acre.  Bur clover
in a niixture of crimson clover and oats gave a yicld of 5,520 pounds
per acre of hay. These yields werc obtained on land that in ordinary
seasons produces a bale of cotton per acre. The soil was well limed
and inoculated.

Chemical analysis of bur-clover hay showed water 7.59 per ceut,
crude fat 4.22 per cent, crude protein 19.5 per cent, erude fiber 25.7
per cent, and ash 9.89 per cent.  This analysis shows that bur clover
ranks very high in protein and fat. When cut at the right stage
and carefully cured it yields a hay which compares well with the
best cowpea-vine or clover hay.

AS A SOIL IMPROVER.

Prohably the grentest value of thls clover to the routhern farmer I8 ite nse
as a winter cover crop nud a soil Improver. During the winter It nkes con-
slderahle growth and utllizes the soluble plant foods that mliglht he washed or
lenched from the soll, Mnasses of flue roots penetrate and hold the soll together
during the ltenvy winter and spring ralns and prevent surface washing. In the
spring the roots rapldly decay and add huwmus to the soll,
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Sounthern bur clover like other leguuns has the nbility lo gather nllrogen fram
the nir nnd pmt it In the goll by meanA of nitrogen-gntherivg bucterin, - The
tubereles nr nejules nn the clover roots may be comjured to fertlllzer faetories
whilch gnther [nitrogenl from the free nnd nnlindted supply of [the atwmosplare)
nnd maunfaeture it inlo plant food. 1o order that the bacterin In tle ndnles
way get an anihuited supply of bltrogen the alr must cireniate freoly throngh
the woll; this neceraitates good dralnage nnd thorongh enltivation,

Nltrogen 18 the monat expensive elemeid of plant food In commereial fertllirern.
13y the nse of bur clover and other leges the farmer's blll for commerctul
fertllizer nay be greatly redned.

A crop of bar clover preduelng 3,490 ponnds of hay leaveR npproximately
13706 ponnds In stnbble and rooth, 1f erimron clover nny be wwed ns a basls of
caleulation.  From chemleal annlysin of loir<lover roots nnd stithble made at
this statfon It wns found that the roots and stnhble from n crop of 3500 pounds
of hny put In the soll nbont 20 ponnds of nitrogen. This nmonnt of nitrogen 18
pqnal In rouvnd nuwbers to 1.3 ponnds of nitrate of sodn or 204 pounds of cotton-
seed menl.

The entlre growth of clover mny he ptowed umler In the spring nr n fertlieer;
or It nuy be ent for huy or grured, mal the remainhg part of the plant tnrned
under for goll improveient,

Southern bur clover makes fts wost raphl growth in April and May. There
is n tendency among farmers to plow It stnder too nle In the spring and, s a
result of the lute plowing, the mud Is nften pooriy prepmred, crops nre not
planted nt the proper thne, and thelr enltlvation 1s made ditenlt. A jreriwl
of two to three weeka Is needed for the roll to rettle down, then a second plowing
and harrowing shonld be glven the land before planiing u erop of volton or corn.

The practice of wowing sfouthern bur clover In cotton und eorn fields an o
cateh crop offers muny advantages over the leaving of flelds bare through the
winter. The soll may be prevented from washing nnd lenching, nud nt the same
time atmospherie nitrogen nnd other orgnule niatter he ndded, The telils way
fnrnlsh late winter apd early spring pastures In additlon to the soil Improve-
A,

The seed In burs {8 rown at lhe rale of 3 to 6 bushels per acre, depending upon
the nmount of sweed uvallable nnd Its cost. When they are grown on the farm,
the burs and trash may be raked up and senitered over the lund lberally.

The best thue for seeding sonthern bur clover In the burs {8 Angnst nnd Rep-
tomber, The ruins wnsb the burs down Into the middie of the rows nnd cover
them with goll. Those falling in depressions und on damp woll will acon ger-
ninate. widle those fadling oun high places wry 1ot germbinie tll the late £all
ralis.  Thore germinating Inte wili not mnke wmuch growth hefore spring.

A bletter practice 18 to sow the seed In the cotton nnd the corn inlddies and
cover It with a heel-sern)s or spring-tooth enltivalor, By nslug short siugletrees
aml wrappling the traces llttle dntuage I8 done to the cotton or corn. If the cot-
ton i8 open the seediug may follow the plekers without much loss

GROWING AND HARVESTING SEED.

The grentest prohlem for the furmer to solve in Introducing southern bhur
clover on his farm 18 the nntter of securlng sewl cheaply. At present very fow
farms nre growlng Aced for the markel. Searcely pnough weed 18 obtalnable at
the present time to sapply a limited mmiber of fars,

The searcity of sonthern hinr elover weed 18 due Inrgely to tle dithenliy In hiar-
verting it. At present no machlne hns heen mmle that will do ratisfactory work.
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The Inventlan of an lnexpenslve huller would greatly encourage the growth of
nore seed,  Patll these problems have been salved the method of seeding in
hirs will be followed, which Is desleable where Inoculation of the soll must he
done at the tlme of seeding

Most of the wxl for sale Is harvested by sweeping or seraplug It together
with stiff broones after the plants lave dled dowin. This method gathers not
oudy the wmusl but stems and other litter and soll and mskes a bulky nass to
ship. 1If the sevd Is to be nsed on the farin where It is grown the niatter of
hutk s of little consxquence. It may be rnked up, hanled, and seattered upon
the land to be seeded.  To aveld Interference with weads and grass the seed
shonld he gutherad ss soon ax the plants dle down,

f'rohubly the best way for the avernge farmer to supply hhaself with seed
Iv to grow w swall seed pateh. A sonall aren of fertlle soll wny be sot aslde
for 1his purpose,  tt should be well prepmred, highly fertlllzed wlith stable
manure, well lhaed, aiad seaded at the rate of 8 to 10 hushels of burs per nere.
In ecowe of a2 poor growth the st year the plnnm.slmulul not be destroyed bat
allowed to nuitnre thelr seed.  1In the ently antnmn aaother dressing of stable
manure shonld be spplledd, the sesd evenly senttered over the gronwd, wnd
coversd smootldy with an Acme or spring-tonth lmrrow.  The second yenr the
ylold of seed will be grently Increnres]. Growers hsse rejpsrted ylelds of from
5 to 150 hushels of seedd In burs per acre. A bushel of seeds In burs welghs
10 pounds,

RESEEDING.

Nonthern bur elover prodnces large nquuntities of seed. The plants dle down
In the spring and leave the seed on the gromud where 1t remanlus throngh the
mmmer. When lhe fall reins come the secds In the low places germlnate and
begln thelr growth without any further prepoaration of setl.  After the seed
hus miaturest the Innd may be plowesr and planted to seme other erop, as cotton,
corn, ete. ‘Fhe enltlvatlon necessary for these hoed crops wilt not destroy the
cloyer muxd g at the proper thae the secd witlh come np and mnke a cover erop,
It has been oheerved that It eontinues to cone up ench fall for two or three
yeurs,

Some farmors lenve halks in elover sod In the spring when they prepare the
Iand for cotton mul corn snd plow out the halk nfler the clover seed has
niatired. Where the rows are made wide this Is 1 very satlsfuctory way to
secure reseeding. A 2-foot mlk will graw nn ubindance of seed.

The halk system must be eniployed with care.  (In hard elay lnnds the bulk
may heconte wesdy and dittleult to manage: especially is this probable If the
season Is extremely dry or extreuely wet.

For crops llke cowpean, sorghnng peanits, and sweet potntoes, hur clover
will mature 1ts seed I tlie for the land 1o be plowed,

IMPROVING THE TYPE OF SHEEP FOR THE SOUTHWEST.'

Ench type of domesticated nnimal can thrive with the aid of man
mder n wide range of conditions, but the best development of any
breed or type of live stock can never he obtained unless that type
poesesses the natural qualifieations which render is specially fitted to
the enviroument in which it is to be maiatained. Thus, it is not to
be expecteil 1hat the breeds of sheep best suited to cold wnd humid

! Compliedt from Arlzonn Sia. Bul, a9
s
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elimates will he best adapted to the subtropieal eonditions of the
southwestern United States.

Sheep raising has grown, largely through a process of natnral
selection and adaptation, to be a very important agricultiral industry
in this region. Arizona, for example, ranks thirteenth in the size of
floeks, and “of the 52,362,000 sheep (1912) in the United States,
valued at $181,170,000, about 1,510,000, valued at $6,493,000, are
found in Arizona,” hut there is great opportunity for improvemnent
both in wool production and mntton quality, 'The predominating
blood of the native stock in Arizonw is Merino, but the nverage elip
of fine short-staple wool is only 6 pounds, and the shrinkage in
scouving is stuted to be about 65 per ceut. A eharactevistic type of
native sheep is the light-shearing Navajo, of which numerous flocks
are fouud on the Navajo Reservation in Arizona and New Mexien,
These furnish a long, rather coarse-staple wool, which is, however,
of great value to the native weavers, Rambouillet rams were intro-
duced into these native flocks some years ago in order to inerease
the wool production, but the results have been more or less disap-
pointing, the shortening of the long staple of the sheep workiug mueh
harm to the blanket industvy. The intvoduction of the Oxfords and
Shropshives to improve the mutton quality of the range sheep has
proved of little value beeause of the high mortality of sheep of this
type, both on the range and in the warm valleys, where they suceunb
to the sheep botfly. Moreover, the climatie counditious which exist
render the rams sluggish and ineffective in begetting a high per-
centage of lambs.

Tn order to secure nn improved sheep adapted to the eonditions of
the region the Arizona Experiment Station has been crossing natives
with other types. The most suecessful crosses made thns far have
beeu those obtained with Tunis sheep, whiech eame originally from
the dry cliniates of northern Africa. The crosses with this heat-hardy
stock seem to possess special advantages over the native sheep for
sonthern Arizoun, including tolernuce of hot weather, resistance to
the sheep botfly, good range qualities, and excellent reproduetive
qualities, eombined with better wool and a lavger yield of mutton.

In a reeent bulletin of the Arizona station, which contains an
acconnt of the sheep in Tunis nnd Algerin and the erosses obtnined
with native Arizona sheep, F. W. Wilson states that—

In breading a successful type of sheep for Arlzona condltlons it s necessary
te mprove (1) thelr breeding enpacity or ability te prodiuce a high percentage
of micrense; (2) thelr comstitntlon or fitness for thie peculiar conditlons of a
not, semiarld comitry ; (33) thelr herding quuitties; and (4) the production of
a henvy ellp of goot wool. Althongh mntton qunlity Is generally consldered
secondary to wool production. It st not be overlovked where range lawbs
nre to be praduced for the early market.

632



20 EXPERIMENT STATION WORK, LXXV.

He distinguishes between types adupted to the valleys and those
adapted to the range.

The klenl type for the irrignted valieys should have five essentinl charne-
teristtes: (1) The ubllity to glve a profitable elip of wool: (2) to produace good
mutton lambs; (3) to breed withh regularity ant any senson of the year: (4) to
withstand the extreme hent of suununer; and (5) ta be actlve and nlert, so as
to ndjust itself Detter to adverse comditlons of elimate nnd hewdth.  1n cooler
and more hmmld comntries the modern hnproved mmtton breeds leave littie to
be deslred, bat the nntive sheep of the Sonthwest possess better constlintlons
and adapt themselves more readily to adverse condltlons than do the Oxfords,
Shropshlres, Iorrets, or 1lampshhres that have heen nnder observation at tbe
statlon farm. 'The natlve sheep of Arlzona have been bred for wool prodnction,
and do not possess mutton conforimuation. They are small and do not dress out
an eatirely satisfoctory careass. * * =

Since the annual production of wool 18 expeeted nearly to pay the expense of
keening the flocks, lenving the Inmbs as prom the ldeal anlmnl must be a heavy
producer of both wool and mutton. * *

The ldeal type shonld tbns conform more to (he medimmn-woeul mntion breeds
tban to the long-woal muutton breeds, = = ¢

The body shanld be weli covered wlth a dense fleece, medhim In fineness and
length; face und legs shiould be bare, 20 18 not to saffer frond the awns aof fox-
tall In the eyes or burs on the legs; the belly shonld be weil covered and retain
1t8 wool pernmnently. The annial cllp shonld be not less than 10 pounds.

The head sbonld he short, svell carried, and broad between the eyes; muzzle
wlde and prominent ; face nnd legs black or dark lu color; ears fanirly long and
pendent ; horus absent, altbough secirs are not objectionahle. The breast should
be brond, deep, nnd prominent ; shonlders well get, amooth, and prominent; body
well filled and of good girtb behlnd the shonlders; ribs well arched; loins well
covered nnd of good width; sncross the hips level, earrled well forward and
smootlr; hind quarterr long and straight, with a good leg of mintton earried well
down.

Tbe body shenld be of great deptl, and the bone fine; the general form, ar {s
found In the idenl types of nll beef and wutton breeds, sbould he rectanguinr
or squuire, with legs well aet; hocks should be gently sloping: pasterns nnd feet
neat; and hind quarters larger than fore qnarters. The antmal shonld he syni-
metrical throngbont, glving a plensing appearnnee.

A vigorons eonstitntlon slhonld be shown by a large heart girth and by deptl
and width of the fore quarters, ng well as hy carringe and activity,

Shice the sheep botfly abonnds I the warm irrignted valleys, ihe ideal type
sthionld he quick and alert in keeplng 1t at n distance by stamping {n the dust
They should, however, be neitber so wlld wor so tlmid as to interfere with
putting on flesh.

The ldenl ewe for valley condltlons shonld be rendy to breed as soon as the
Iamba are wenned late In the spring. so that yeaning will tanke place In tbe fall
or enrly in the winter. 'I'he lnmbsa shonld mature early, so ar to he rendy for
the early mnarket.

The ldenl type of sheep for the ringe should porsess fonr essential charncter-
Iatier: (1) The ability to give n profitnhie cllp of wool: (2) to prodnce gomd
mutton lambs; (3) to herd together well In large numbers; amd (4) to poseess
a good constitntlon. The wool-prodnelng character shonld predominate to even
a greater extent than with the valley type. 'They shonld cllp fram 12 to 14
ponnds annually. Altbough mwtton i8 a secondary conslderation, they shauld
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be large and matnre falrly early, ko na to produce early lnmba aud a good
dressed cnrenss. Rince on the renge herdlng In Iarge tunds and frequent ml-
grantton from one range to nnother nre necessary, terding quatities nre essential
tn the tdeant type. They shonld ntao possess a constitntton silting them to the
hurdshlps of the range, especinlly Intense heat nnd contlnued drought.

The descriptlon of the ldeal type of range sheep wonld he na follows: The
tiend shonld be medinm 1o gize nnd short ; eyes large and clear; ears medtnm In
size nnd covered with tmlr. The face shonld be covered wlith shorl, tine halr;
uostriis wlde; and mnzzle skmooth nnd wblte, The ueck ghonld he ghort, thick,
und well ronnded Into the shonlders; shonlders smooth and wilde nt the top.
The top wnd bottom lines shouldt he paratiel; depth over heart marked ; lolns
thick and wide; pelvte nreh smooth and not elevated.

The fore guarters and hind quarters should be unlforin In slze and mmooth-
ness; chest wide and deep; ribs well aprung; finnks full and earried down well;
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hips Iarge and wlde, ronnded rather (han gloplng, The legs shonld he well
olnced, smooth and wide npnrt, nnd wedimn In tength,

The fleecr shonld be long, dense, elustle, and strang. When opened ¢ shontd
show n bright, olly Inster. The wool khonld ecover the body entlrely, excepting
the face nnd lower part of the legs.

The chnracteristies aof the types nsed in the Tunis-native crosses nt
the Arizona station werre, in brief, as follows:

American Tunls—Desglrable cbaractera: Iardy, hreed nt any season, herd
well, early maturing, netlve, and long wool. Undesirnble characters: Smnll
&lze, and coarse-staple wool.

Natlve.—Desirable characters: Ilardy, herd well, actlve, and fine-ataple wool,
Undesirable charncters: Do not hreed at all sensons, not early matnring, smatt
rize, and stort wool,

The crosrlng of Tunls ramas (fig. 2) on natlve ewen has remilted In a type of
sheep which In many respects shows mirked Improvement over hoth the com-
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poaent breeds,  As this experiment develops along the lUnes lald dowa ander
the genern! plaa of breeding further lmprovements are expected to bhecome ap-
teirent, ns has been Indlented by the first crop of secand-generntion lambs
yeunest late In the spring of 1011, into which Shropshire blood hux heen
Introduced.

The first-generation Tunle-aative lamhs nre vigorens, actlve, and early matur-
. Tlelr vigor I# Indleated by the very low mortalily at yeanhig tlale nad
bty thelr geaeral good heulth anud ablilly to withsiamd adverse condltlons of
cllmute and surronndings.  Thelr nclivily enablen them to feed over consld-
ernble arens of seant pastnre and to protect themseives agninst the sheep
botfly, and thelr enrly nmturing qnalitles have miade themn especinlly valunble
for the productlon of early 'ambs,

The genern! conforimation of the cross lx oa the order of lhe "Munls, with
hproved quuellly of wool. ‘The large tnll of the Tunls I8 greutly reduced In
the tlest generatlon, and, by elose docking, lhe fut that otherwlse wonld huve
formed la tle heavy tall 12 placed more advantageously 0w other porilons of
the eareass.  Of nearly 200 Tanls-pative inwbs only 2 lmve heen of the sume
type as the dam.  The flest generatlon shows nnlformly in conformatioa, in
clhnmeterisiles of the teeee, and in welght,

The tlecee af the Urst-generntioa Tunlsmtlve hos a staple longer thun that of
the votive danc aml somewhat shiorter than that of the Tunls ewe, but Is stilt
rulher coarse nml mixed with a few long hairs. 1t 1%, however, un huprove-
ment over that of bolh Tunls and nutlve ns regurds gnuntlty, nad over the
Tunls as regurds quulity,  While the yolklness of the tleece Is greater thua
wan expected, this mny be attributed lo abnndunce of feed and to the peentinr
clhmatie conditlons of the wanu Irrigated valleys,

The snperior mutton quulities of the Tunis-native over the uative
is also easily appavent. ‘Fhe lambs have been uniform in conformn-
tion and size, they malure envlier than either the native or the
Shropshirve-nntive, dress ta advantage, nnd furuish mutton of excel-
lent qumlity. The rams were alert and netive oo the range and begot
a mnch grenter yield of lnmbs than the Oxford rams of the snme lot.

It i evident, therefore, that “ improvement has been effected in
both wool production and nmtten conformation. The breeding quali-
ties and coustitution have been improved, the production of early
lumbs assured, nnd the excellent herding qualities of the native types
have not been lessened.”

The work is an illusiration of the value of selecting as foundation
breeding stock for aoy region types which are already acenstomed to
the soil, climatic, and other conditions which exist in the new
environment.

COMBATING FLIES.

With the widespread realizntion of the fact thuat flies spread dis-
ensex as well as ennse almost intolerable nunaynnce, there has devel-

t Compliled from Rpt. Stale Enl. Miaa, t4 (10101-12), p. 62; Mina. Stale Ent. Clrc.
24, 10125 Jour, Fron. Knt, 4 (I1011), No. 5, p. 418: 5 (1P12), No. 5, p. 400 6 (10121,
No. 1, p. 110; Trop. Axr. and Mag, Ceylon Agr. ¥oc., 38 ¢(I1D12), . 4. p. 3325 Queenn.
land Agr. Jour.,, 29 (1912), . 2, p. 181, Consult nlsoe [7. 8. Depl. Agr., Farmers' 1tul,
430
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oped a demand for efticient means of nbuting or eontrolling the
nuisauce.

The use of formaldehyde (or formalin) seems to offer one sueh
meuns. R. I. Smith, of the North Carolina station, found that 1
ounce (2 tablespoanfuls) of forumlin (40
per cent formaldehyde) in 16 ounces (1
piut) of n mixture of equal parts of milk
and water in shallow dishes with n piece
of bread in the center for the flies to
light on, proves very attractive and de-
strnetive to the flies, especially wheu
placed oun the frout and buck porches of
houses, Tt is less effective wheu nsed
inside the house, although the method was
used  with good re-
sults in ridding dni-
ries of flies.

1. E. Green, of ris 3—cross scctlon of the Min-
Celon, has nsed the nesata fly trap.
following method with sneeess: Fill a soup plate
with damp sand, cover with a disk of blotting
paper, spread sugnr on the blotting paper, aud
sprinkle it with a mixture of 1 part of formalin
(40 per cent formaldehyde) with 20 parts of
water.

Vnrious forms of fly traps have been used with
good results. I, L. Washburn, of the Minnesota
station, describes an effieient and easily eon-
strueted forn of trap (fig. 3), ns follows:

The trnp 18 24 Incher long, 12 Inches high, and 8 inches
wide. The upper part (¢). which nmy be oval or ree-
Iangular as preferred, serves as n receptncle which the
fllea enter throngh the opening in the tap of the wlddle
portion (b) made of ordinary mosqulto wire screen and
shaped like the roof of 1 honse, Under this Is the bunse
hoard (a), upon whleh rest lwo tin burit puns. The
spmee between the base hoard and the mlddle portion 1s

nbont one-hnlf Inuch, nnd between this and the balt pans

Fioy & —Uross gection of ¢y, p4gh which flles enter pans, about ome-fonrth of an

Rl Oy ftrpgton inch. Stale ment, brend, and mhik are nsed as halt,
use In windows. 9 3

The trappesd tlles are klilel by hmmersing In hot water,

The essential details of n successfnl fly tvap devised by C. F. llodge
especially for use tu windows aof dnivies, stables, warkets, etc,, are
showu iu figuve 4. This shows that

At the hottom 18 a erack, abont a quarter of an Inech wide, running the length
of both sldes. This crack admtts the flles to a space covered by a rldge or roof

of screcn wlre with holes large enough for fles to go through (puuched wlth an
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lce pick) every 2 Inches. Large pans of fiy bait—fish hends, pouitry cieanings,
brewers’ waste, blood, or anything avalinble wilch is found on the premises to
attract flles enn be set on the hottom board und thus establish a whiriwind
focus for nli the files nbout the pince. ‘The other essential In the construction
is the fold or folds in the screen wintis. These are slmply foids or open plents
rumning horizontally neross the tyap, polnting npward mul Inward. The fites,
in trying to get in or ont of the window, coliect in these folds, run back nnd forth
in thew unth they pop throngh ene of the hoies which occenr every 2 inches, and
tiiey huve never been seen to find n hole on the convex loside surfice of the
wrinkle and crawl down and out again,

This trap is built in a frame which fits closely in a window, pref-
erably on the best lighted side of the building,
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