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Investigations on Flacherie.

BY

S. Sawamura. |

Chapter 1. Introduction.

Flacherie is a frequent discase of the silk-worm, causing great damage
to sericulturists. The first obscrvation was made by Pastenr who regarded
this malady as being caused by three species of bacilli and a micrococcus.
These microorganisms penetrated into the tissues of the larva and even into
the eggs.  Cuboni, however, was of the opinion that the pathogenic bac-
terium of this disease was a micrococcus which produced black spots on
mulberry-leaves. Recently Macckiati ¥ made investigations on this discasc
and concluded that the malady was caused by a streptococcus quite dific-
rent from that found on mulberry-leaves which was a diplococcus. e
recognized this streptococcus as the Streplococcus bombycis. He found
besides this a bacillus in the digestive canal of the discased larva, but
he thought this bacillus could not cause the malady, its action consisting
merely in the acceleration of the malady.

According to Macckiati the streptococcus and the bacillus have the

following properties, “«: N

Streptococeus bombycis Macchiati. o
-

The cell is round or oval, the diameter being 1.25—1,5 . It appears
never isolated, but two, five or morc unite in chains. It is aérobic: the
propagation on potato is very quick and the colony thercon is grecnish-
ycllow and has a metallic lustre. Colony on gelatine is light yellow, and
gelatine is completely liquefied.

¥ Contribuzione alla Biologa dei Batteri hei Machi afiecti da faccidezza, Le <tazionl sperimentali
' Agrarie Malane, Vol XX, Part. 1L
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Bacillus bombycis Macchiati,

This bacillus exists not only in the larva, but also in the coccoon,
crysalis and imago of silk-worm. The length is 1—3u or often more ; the
ends of the rod are round, and two or more unite forming a long thread.
The “cell-membrane consists of cellulose, as it is coloured blue by ijodine
and sulphuric acid. Tt is motile and produces spores usually in the mid-
dle part of the rod. Colony on potato is yellowish-brown and elevated,
which turns afterwards light brown.

Colony on gelatine is light yellow, and has a milky appearance, and
gelatine is quickly liquefied. Tn gelatine stab-culture gelatine is completely
liquefied, and flake-like precipitates are produced.

After the investigations of Macchiati, Krassilschtschik® in Pasteur's
Institute made some investigations on this malady, and found that it is
caused by a micrococcus quite different from that of Maeckiati. This
micrococcus has the following propertics.

Streptococcus Pastorianus Krassilschischik,

The cell is round, and has a diameter of 1—1.14. It occurs in the
form of diplococcus, Colony on gelatine is round agd gray, and gelatine
is not liquefied. On gelatine stab-culture colony grows in nail-like form
without liquefying it.

Macchiati? assumed that the micrococcus found by Arassilschtschik
was the same as his streptococcus, disregarding the great difference of the
propertics between his and Krassilsclitsehil's microbe.

Macchiat® proposed to cxamine with a microscope the moth to be
used for laying the cggs and to wash the eggs with sublimate solution,
since the streptococcus exists usually in the moth and eggs. He said that
very good results were obtained in various places by practising his

proposal.

' Comptes rendus 1806, 11, P, 427.
* Societa botanica italiana 1896,
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The microbes of flacheric were sometimes used for killing insccts. In
1890 Hoffmann* used various species of microorganisms to kill Laparis
menacka, injurious insect of forests, and found that Botrytis and the microbe
of flacherie could become parasitic on this insect and kill it.

Tangl,® however, denied Hoffmann's report, since he did not believe
Bacillus bombycis was the true pathogenic microbe of flacheric, and he said
that bacteria could not be used for killing Laparis, as there was not known
any microbes that were parasitic on that insect.

Tubeuf® described a certain bacterium which became parasitic on
insccts of pine-trees and also caused flacheric. The infected insect lost
appetite and died finally. The contents of the intestines were brown, and
numerous bacilli were found in it especially in the fore-intestines, He gave
this bacillus the name of Bacillus monachae. Its width is 0.5 and length
Ip. It was present also in the blood of the dead larva. This discase
broke out more frequently, when the climate was cold and moist. Tubenf,
henceforth, explained the reason, that the discase was produced, because
when it was cold and moist, the food was not digested well and remained
long in the intestines, thus offering an opportunity for the growth of the
bacillus.

In 1901 the Austrian Agricultural Experimental Station* reported
that flacherie could pot be infected to healthy silk-worms, neither by
giving together with mulberry-leaves the intestinal juice of the discased
larva, nor the pure-culture of the microbe.

Omeris in ‘]apan made investigations on this discase, and found that it
was caused by four kinds of special micrococci and two kinds of special
bacilli, and as the symptoms of the discase caused respectively by these
microbes were different, he distinguished three kinds of flacheric.,
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Chapler I,
Descriplion of the Bacleria found in the Diseased Silk-worm.

The discased larva lose appetite, vomit a viscous fluid and suffer from
diarrhea or excrete a viscous fluid in most cases.  'When they are dead, the
third and fourth segments become somewhat elongated and the whole body
softenes. But there rarely occurs a case in which the dead body shrinks
and becomes rather hard. The dead worm turns black usually very soon.?
Sometimes while the diseased larvac are still living, the third and fourth
scgments arc coloured black. In the digestive canal there are found
usually a viscous fuid containing very little fragments of mulberry-leaves,
but somctimes the digestive canal is filled with the fragments of mulberry
Jeaves compressed to a hard mass, The color of mulberry-leaves therein
is usually brown, whilc that in healthy animals is green. But rarcly the
mulberry-leaves in the intestines retain the original green color,  \While the
rcaction of the intestinal juice of the healthy larva is strongly alkaline, that
of the diseased is in most cases neutral or only very faintly alkaline.® The
fluid cxcreted shows often an acid reaction.

In the intestinal juice there are found a great number of bacteria.
That abundantly found in many cases is a micrococeus, In some cases only
micrococei are found, but in many cases there exist along with them large
and short bacilli. There is sometimes a case in which short motile bacilli
are scen, but it is very rarely observed, except in silk-worms reared in sum-
mer, that the large bacilli alone occur. Although these organisms exist
abundantly in the intestinal juice of the discased larvae, they can not casily

! According to Dewxatz [Arch, filr Anatomic und Vhysiologic 1902, P, 328) the turning black of
the insect larva i doe to exydases, The fact that the discased larvae turn usaally very quickly black
after death, or show black spots while still living, is probably due to the increased production of
oxydizing enzyms acoderated by the insuficiency of nutrition as in the case of the vegetable cell
which was proved by Woeds (Centralh, fir Pakteriologic 11, Vol. 5, No, 23), or by the polsoning
Iy mitrite,

* The digestive eneyms of Lepideprera are active only in an alkaline solution, and ke their
action in an acid solution, S, Sewemurs, This Nulletin vol, IV, Ne, 5.
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be detected in the tissues and blood of the diseased. It is clear from this
fact that flacherie is caused by the propagation of the microbes in the
intestinal juice.

By investigating silk-worms reared in spring, summer and autumn, the
writer found that the micrococci in the intestinal juice are not of a single
species but of many. But as their form is the same they can not be distin-
guished only by microscopical examination. The most remarkable diffe-
rence is the color of the colonies on solid media, As in plate-cultures
prepared from the intestinal juice of the discased larvae, colonics of various
colors made their appearance, it is beyond question that there exist in the
intestinal juice of the diseased not only a single species but many specics
of micrococci (Fig. I and IT). These microbes are present not only in the
discased larvae, but also in the healthy ones, although the number is small.
Their presence in the latter case can be detected with a microscope or
more casily by preparing plate-cultures.

To know whether the microbes are present in the interior of the eggs
of silk-worm, they were washed with 0.1% sublimate solution and then
with sterilized water, and crushed in bouillon, in which a micracoccus and
a large bacillus propagated after few days. These experiments were
repeated many times always with the same results. By examining the
propertics of the microbes, the large bacillus was found to be Pacillus
megatherium De Bary and the micrococcus a Sarcina, the properties of
which will be described later on.  The presence of microbes in the interior
of the eggs of insects other than silk-worm was obscrved by Zlockmann,
Korschelt, and Zaccharis.?

The properties of the microbes found in the intestinal juice of the dis-
eased larvae and in the eggs are as follows ;—

The Large Bactllus,

Form: The cell, when cultured in bouillon for 24 hours, is 0.8 wide
and 3—3u long. In the intestinal juice it is larger. The extremitics of

1 Central-Blatt fiir Bakteriologie 11, p. s¢6and X1 . 234

-
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the rod arc round; and flagella grow on all sides, and are stained by
Léffler's method, It exists isolated usually in the intestinal juice, but in
nutritive fluid two or more are united.

Spore-formation:  Spores arc easily formed usually in the middle part
of the rod.

Motility : It shows a slow oscillating motion,

Gram's method :  Positive,

Oxygen: The growth is better in presence of air.

Bouillon : Propagation is good, and a cloud-like precipitate is formed
and a feeble ring on the wall of the tube.

Gelatine streak @ Gelatine is quickly liquefied along the inoculated line,

Agar plate:  Colony having curl-like appearance, irregularly extending
from a light brown point formed in the centre.

Agar strecak: A dirty white colony is formed on the whole surface.

Agar stab-culturc :  Colony is formed straightly along the inoculated
linc to the bottom, and it propagates on the surface quickly to the wall of
the tube,

Potato: An clevated gray colony within 2 days of inoculation at 20°c.

Milk :  Milk is coagulated but not with an acid reaction.

Reduction :  Nitrate is reduced to nitrite as shown by the iodine-starch
and Gricss' reaction.

Gas-Production:  Gas is not evolved by cultivating in a nutritive solu-
tion containing glucose,

HyS: A trace of H2S is formed by cultivating it in bouillon.

Acid-production: By cultivating for 3 days at room-temperature in a
nutritive solution containing §% of glucose (with Ca CO,), there was pro-
duced 0.153%; of acid, calculated from the dissolved Ca0, as lactic acid.

By these properties this bacillus is proved to be Bacillus megatherium

De Bary.
The Short Bacillus.

Form: The cell cultured in bouillon for 24 hours is 0.6p wide and
1o—r5p long. It is isolated both in the intestinal juice and in bouillon,
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and very rarcly two are united. The extremities of the rod are round.
Flagella are colored by Liffler's method, and some have them in one end,
while the other on all sides.

Spore-formation :  Spores arc not formed.

Mobility. It moves actively.

Gram's method: It is not colored by Gram's method. But some
absorb colors especially well in the ends of the cell.

Bouillon: Bouillon becomes turbid and viscous. The precipitate
formed can be easily distributed by shaking.
Gelatine plate: A white round colony is formd without liquefying gelatine,

Gelatine stab-culture: Colony is formed straightly along the inocu-
lated line to the bottom, and on the surface a white colony is formed which
extends to the wall of the tube. The centre of the colony assumes a light
yellow color after some days.

Agar streak : A moist, bright, white colony is formed.

Potato: An clevated yellow colony is formed.

Milk: Milk is coagulated, acid reaction being produced.

Gas-production: Gas is evolved by cultivating it in a nutritive solution
containing glucose.

Reduction: It reduces nitrate to nitrite.

Indol reaction: A faint red color is produced in pepton-water culture
(for 24 hours at 25°C), when it is warmed with addition of H,SO, or HCL

Acid: It produces acids in a solution containiug glucose.

By these properties this bacillus is proved to be the coli-bacillus.

The Micrococeus 1.

Form: The cell cultured in bouillon for 24 hours has a diamcter of
about 0.8y, and appears usually in the form of diplococcus.

Gram's Method :  Positive.

Oxygen: Growth is better in presence of air.

Bouillon: A little white precipitate was formed, when cultured for
2 days at 23°C. No scum was formed, although kept for more than 2 days.

Gelatine plate: A yellow, round, sharply defined, moist, bright, homo-
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genous and clevated colony, that does not liquefy gelatine, is formed on
the surface. By weak magnification the appearance is the same. Deep
colony is a white point.

Gelatine streak: Colony is homogenous, and at first white but after-
wards turns yellowish brown : It does not liquefy gelatine.

Gelatine stab-culture: Colony is formed straightly along the inocu-
lated line to the bottom.,

Agar streak: Colony is clevated, homogenous, moist, and at first
white but afterwards assumes a faint brown.

Potato: A white, homogenous colony is produced along the inoculated
line in 6 days at 23°C,

Milk: Milk is coagulated, acid reaction being produced,

Gas-production :  Gas is not evolved.

H,S: H,S is not formed.

Reduction: Nitrate is reduced to nitrite.

Acid: Acid are produced when cultivated in a nutritive glucose
bouillon.

The Micrococeus 1.

Form: The cell cultivated in bouillon for 24 hours is about 0.8u in
diameter, It occurs usually in the form of diplococcus, but sometimes four
arc united.

Gram's method:  Positive,

Oxygen: Aérobic.

Bouillon: At 15°C on the fourth day of inoculation it becomes turbid,
and on the sixth day a precipitate is formed, the supernatant fluid remaining
clear. It is the same after 20 day's culture.

Gelatine plate: Surface colony is round, convex, sharply defined,
homogenous, moist, bright, white and has a porcelain lustre. Gelatine is
not liquefied. Weakly magnified appearance is the same as the above.
Deep colony is a white point.

Gelatine stab-culturc:  Colony is formed straightly to the bottom along
the inoculated line.
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Gelatine streak: A white, moist, homogeneous, elevated colony is
formed along the inoculated line, without liquefying the media,

Agar streak: A white, moist, homogeneous, elevated colony is formed
which extends very soon the whole surface,

Potato: A white, homogencous, moist, clevated colony is formed on
the fourth day of inoculation at 30°C.

Milk: Milk is coagulated, acid reaction being produced.

Gas-production: Gas is not evolved,

H,S: H,S is not formed.

Reduction :  Nitrate is reduced to nitrite.

Acid: Acids produced by cultivating in a nutritive glucose solution
(with Ca CO,) for 6 days at 36°C. was found to be 0.129% calculated from
the dissolved Ca O as lactic acid.

The Microcoeens T11.

Form: The cell cultured in bouillon for 24 hours is about 1 g in
diameter. Usually two are united but sometimes four.

Gram's method :  Positive.

Oxygen: Aérobic.

Bouillon: It becomes turbid by two day's cultivation at 23°C.  After
20 days a feeble scum is formed, and a yellow precipitate on the bottom,
the supernatant fluid remaining still turbid.

Gelatine plate: Sarface colony is yellow, round, convex, sharply
defined, moist and bright. By weak magnifying power the appearance is
the same, granular consistence being visible. Gelatine is liquefied. Decp
colony is a white point.

Gelatine stab-culture: Colony is formed straightly to the bottom along
the inoculated line, liquefying it in the shape of a nail.

Gelatine streak: A sulphur-yellow colony is formed along the ino-
culated line, liquefying it completely after a few days.

Agar streak:  An elevated moist homogencous colony is formed, the
color of which is white at first, but turns sulphur-yellow after a few days.

Potato: A very clevated, moist, bright, homogencous colony is formed

I



412 S, Sawamura,

along the inoculated line. It is yellow at first, but turns brown after a few
days. )

Milk: Milk is coagulated, acid reaction being produced.

Gas-production: Gas is not evolved.

H,S: H,S is not formed.

Reduction: Nitrate is reduced to nitrite,

Acid: Acids were produced by cultivating in pepton-water containing
glucose.

In the intestinal juice other micrococci and bacilli are of course present,
although their number is commonly less than the above described. But as
the colonies formed by those micrococci which are chromogenous, are at
first whitc and assume the proper tint after many days of culture, mistakes
arc possible by not giving time enough

The Micrococeus present in the Egygs.

Form. The cell cultivated in bouillon for 24 hours is 1 x in diameter.
It occurs always in packet-form in nutritive fluids. But in the intestinal
juice of the larva it occurs in the form of diplococcus.

Gram's method: Positive.

Oxygen: Aérobic,

Bouillon: Bouillon becomes turbid little on the seventh day of inocula-
tion, and a light yellow precipitate is formed after 20 day's culture.

Gelatine plat=: Surface colony is yellow-moist, bright, elevated, round
and sharply defined. By weak magnification it is granular. Deep colony
is a yellow point. Gelatine is liquefied.

Glatine streak: A yecllow, clevated colony is formed along the in-
oculated line, gelatine being quickly liquefied.

Gelatine stab-culture: Colonies are formed discontinously along the
inoculated line. Gelatine is liquefied at first in the shape of a nail, but after
wards in the shape of a cylinder.
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Agar plate: Surface colony is yellow, moist, brig‘lgtt. non-tenacious,
clevated, round, sharply defined, and has a point on the centre. By weak
magnification granular consistence is visible.  Deep colony is a white point.

Agar streak: An elevated, especially in the central line, moist, homo-
gencous colony, the color of which is yellow shadowed with black, is formed.

Potato: A yellow, moist, homogencous colony is formed along the
inoculated line on sixth day at 23°C.

Milk: Milk is coagulated with much production of acid.

Gas-production: Gas is not produced.

H,S5: H,5is not formed,

Reduction :  Nitrate is reduced to intrite.

Acid: Acids produced in 14 day's culture in glucose-bouillon at 20°C.
was 0,339 calculated as lactic acid.

Yellow pigment of the microcoecus is insoluble in water, alcohol or
cther, but soluble in potash solution, which turns pale red by warming with
addition of HCL

By these properties this microbe is recognized as Sarcina lutea Fligge.

Chapter 111,
The resulls of the experiments.

Since in the intestinal juice of the discased larva, an abundant growth
of bacteria takes place, it is certain that this malady is caused by these
microorganisms. But as these bacteria make luxuriant growth only in the
intestinal juice and never invade considerably the tissues or blood, the
pathogenic action will perhaps be due to the production of a certain toxin.
Hence some experiments were undertaken to test this suggestion by using
a solution, containing toxin, prepared in the usual manner from the culture
of the micrococci commonly found abundantly in the discased larva.

Expériment 1,

This experiment was performed in this College in October of 1601. At
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this time it was rather cold and since flacherie happens more rarely in cold
than in warm weather, the silk-worms used for the experiment were reared
in a large box constructed to keep the larva at a somewhat elevated tem-
perature.  This box and other apparatus used in the experiment were steri-
lized with the vapors of formalin.

The material used for this was prepared from Micrococens 17 cultured
in bouillon for g days at 36°C. The filtrate was prepared from the above
culture by filtering through Chamberland's filter: and as in some Cascs
toxin is not secreted from the living bacteria cells, a part of the culture
was heated to 65°-70°C. for 30 minutes to kill the bacteria-cells.

Oct.29. 3 P.M. The original culture, the filtrate and the heated cul-
ture were given together with mulberry-leaves to the larvae of the second
day of the fourth age. The number of the larvae used for cach experiment
was 20, and the quantity of the materials used was 1, 5 ¢c. to 100 grs. of

mulberry-leaves. The larva showed a very good appetite, and then they
were treated as usual.  The temperature in the box was 21°C,

Oct, 30. When they were examined in the morning, there were no
discased larvee found. Hence the culture, the filtrate and the heated liquid
were given again to the larvae as before, and the temperature was raised to
25°C. and water was besprinckled in order to increase moisture, because high
temperature and moisture are favorable to the development of flacheric.

But as the arrangement to keep the temperature high was imperfect, it fell
too low during the night.

Oct. 31.  No symptom of the disease was observed in all the scctions.

Nov. 1. All the larvie, except one in the control experiment that had
died, span healthy cocoons. An excreta of the larvae fed with the culture
of the micrococcus was put into bouillon, in which the micrococci made lux-

uriant growth after a few days, proving that micrococci had entered and
passed the digestive canal of the larva.

! Experiment 11,

The negative result obtained in the former experiment might have been
duc to the low temperature.  So this experiment was performed to repeat
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the former one using higher temperature.  The culture used for this was also
that of Micrococcus /7 cultured in bouillon for 3 days at 36°C. Filtration
and heating were performed as in the former experiment.

Nov. 8. In the afternoon the materials were given twice respective-
ly to 20 of the larvie of the fourth day of the fourth age in the same manner
as in the former. The intestinal juice of the discased larvae was also
given to 10 larvae. At 4 P.M. they were put in a thermostat and kept at
27°C. In the thermostat the ventilation was rather poor and the moisture
content high, so that moulds grew on the excreta. The larva soon got
into the stage of ccdycis, and on 10th they ended ecdycis. From this day
on death took place.

Nov. 11.  The silk-worms were transfered to a room of 21°C.

The number of the dead larvae will be seen from the following table,

Date Control. | The culture. | The filtrate, mﬁ mj'::““‘"

Nov, 10 ! 4 1 o 7
1 0 o o o 0
12 0 1 o 1 0
13 (4] 1 o o] 2
4 0 o 1 o o
15 0 o o o '
16 0 0 0 o 0
17 1 0 2 W o 0
18 0 o 0 o 0
19 0 o v O o 0
20 o 0 0 0 o
21 1 4 0 0 o

T o diseveisis 3 o K i 10

The remainder formed coccoons.

As soon as the larvie died, their intestinal juice was examined with a

TR T D i e i A
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microscope, and according to the microbes present in the juice and also

other symptoms, the discase of the dead larva was grouped as follows :—

COCCoOns.
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were again transfered to the former room, and on the 26th they formed

The number of the dead larvae during the experiment was as follows :—

Control, Culture, Filtrate, " N o Intestinal juice,

Flacherie® | o 7 I 0 7

" [I ............ | (4] O L |

Grasserie ... ........... 0 1 1 0 2

Pehrine ... At 2 2 3 ! ©

¢ A 3 10 g 1 10
Flacherie in 9 of total 5 k

o PR oM J 33 5 A 8

M

Contrary to the former experiment many flacherie-patients were pro-
duced in this. It can, therefore, be concluded —

(1), that flacherie takes place when temperature and moisture are high
and ventilation is insufficient, in short, when the conditions are injurious to

the health of the silk-worms ;

() that pathogenic action is not due to the production of toxin.

Experiment I,

This experiment was performed to confirm once more the result of the
former ones. The cultures used in this experiment were prepared from
Micrococeus I cultivated in bouillon for 10 days at 36-C. and from Micro-
coccus 1 cultivated in bouillon for 34 days at 36°C, The filtrate was how-
cver prepared only from the former.,

Nov. 14. At noon the cultures and other materials were given to the
larvae on the sccond day of the fifth age, taking 20 larvae for each ecx-
periment.  The temperature of the room was 15°C. and moisture 54.
They were kept to the 18th, no discased one being observed. They were

therefore placed in a thermostat and kept at 27°C. and on the 22nd they

' Flacheric | denotes that in which microoocd were abundant, and flacheric 1T where bacilli were
a bundant,

Culture of Culture of
The filtrate,

sl ., Micrococenus I, | Micrococcns 11,
Nov, 19 3 1 2 1
20 1 2 1 3
a1 2 2 0 2
22 [ ! 0 0
23 O O O 0
24 o 0 0 0
23 1 3 0 1
TR ooeccaiiins 7 10 3 7

The discase was grouped as follows :—

Control, Mierococens I, | Micrococins 11, | Filtrate,
Fincherie L....oconvcsinseses 3 5 2 7
& 2 4 1 0
Grasserie 0 I o 0
Pebrine ....... 2 0 0 0
RO o srrandod 7 o 3 7
|
L, . 23 # 15 35

It will be seen from these tables that flacherie was more in the larvie
that were not infected artificially, than in those that rececived the bacteria,
From this fact it can be learned that the bacteria, that cause flacherie, arc
already present in the vicinity of the larve and even in their intestines, wait-
ing for an opportunity for development.  Since many patients appearcd
among the larvae fed with the filtrate, flacherie would seem to be caused by
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some toxins. But this can not be sure, because in the intestinal juice of the
discased larvae many micrococci were present which certainly had caused
the malady.

The results obtained in this and other experiments disprove the infec-

tiousness of flacherie, which is against the belief held by the sericulturists
of the present day.,

Experiments IV,

This experiment was performed to investigate once more the pathogeny
of the micrococci.

1902. May 8. Micrococcus Il cultured in the decoction of mulberry-
lcaves for 7 days at 36°C. were given four times to 100 larvae (Aokiki
varicty) of the first day of the first age.  After this they were kept in the
usual manner till the fourth age, without observing any symptoms of
flucherie,

The number of the larvie examined on the first day of the fifth age

were as follows = —

Healthy Dead Lost
Control 89 6 5
Inoculated g1 3 O

The average temperature and moisture during the experiment were as
follows :(—

Temperature Moisture
First age 19,0°C. 68,4
Second ,, 21,8 71.4
Third ,, 22,0 75.3
Fourth ,, 20,0 78,1

Experiment V.,

Since flacherie occurs usually more in old larva than in young ones, the
negative result obtained in the former experiments might be due to the fact
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that the bacteria were fed to young larvae.  Therefore this experiment was
repeated, using old larve,

The bacteria used for this experiment were Micrococens /7 isolated this
year from a discased larva and the sarcinat isolated from the eggs of silk-
worm. They were inoculated with the following materials.

. The micrococci, cultured on agar, suspended in water.

II.  The filtrate obtained from the decoction of mulberry-leaves cultur-

ed for a week at 36°C.

ITI. The above culture heated for 30 minutes to 65°C.*

IV. The same to which formalin was added in the proportion of 1 drop
to 10 cc. of the culture.?

May 22. 3 P.M. The materials above described were given together
with mulberry-lecaves® each to 100 larva (A 4dakiki varicty) on the first day
of the third age. They were kept in the usual manner till the fifth age

without obscrving any symptoms of the desease.

The average temperature and moisture during the experiment were as

follow : —
Date. Temperature. Moisture.
May 22 22.5°%. 70,0
23 22,0 78,0
24 22,1 30,0
23 21,1 75,0
26 22.0 32,0
27 22.0 60,0
28 18,3 74:7
20 22,2 78,7

* Sarcina iutea Fllggr,
? Sterilized,
" Sterilized,

¢ 1,5 co. of the materials to 100 gos. of mulberry-haves,
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Experiment V1.

As the result of the former cxperiments were all negative, it seemed
doubtful that the bacteria used in these experiments were not the pathogenic
ones. This experiment was therefore performed to observe the infective
power of the intestinal juice of a discased larva.

May 28. 3 PM. The intestinal juice, obtained respectively from a
dead larva whose body was softend and clongated, and from that whose
body was contructed, were fed four times together with mulberry-leaves
cach to 10 larvae (Akakiki variety) of the second day of the fifth age,
In the intestinal juice therc were of course bacilli and micrococci in
great number.  They were then fed in the usual manner for a weck without
observing any symptoms of the disease. The average temperature during

the experiment was as follows :—

Date, Temperature,

May 28 17,0°C.
29 18,0
30 20,0
31 19,3
June 21,8
2 10,8
3 20,9

From these experimental results it is clear that silk-worms do not
become ill from flacherie when the surrounding conditions are favorable to
their health, and they have resistance-power.  These results agree with

that reported by the Austrian Agricultural Experimental Station.

Lxperiment V7,

Since the negative results obtained in the former experiments might
have been due to the nsufficiency of the number of the bacteria, a further
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experiment was made by injecting various bacteria directly into the intes-
tines through the anus by means of a syringe, the point of which was care-
fully rounded off. The bacteria cultured on agar were suspended in water
and 0,05 cc. were injected. The species of the bacteria used were as
follows :—

Micrococcus 1.

" /7.

" Il
Coli-bacillus (isolated from the diceased larva).
Bacillus mesentericus vulgatus Fligee.

. " Juscus "
Bactllus subtilis Colin,

June 7. 2 P.M. The above materials were injected into the larva
(Aokiki-varicty) on the second day of the fifth age. After the silk-worms
had recovered the normal state which took about five hours, 10 lively larva
were selected from each section, and at the same time 100 larvae were kept
as control, among which no disease appeared during the experiment.

According to a previous experiment it was known that flacheric is
produced after about threc days even by injecting pure water into the in-
testines through the anus, when the temperature is high, but when bacteria
are injected the malady is produced more quickly. A slow development of
the discase at a high temperature therefore would give naturally no decisive
result. The results of the injection must be obscrved within 3 or 4 days,

The results after three days were as follows :—

1. Distilled Water.

The larvae injected behaved very lively and showed a very good
appetite. On the third day two of them died ; in their intestinal juice many
micrococci were found,

2. Micrococcus 1.

The silk-worn s lost appetite.  On the afternoon of the second day four
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of them died of flacherie; in the intestinal juice micrococci and Aae. mega-
therium were found in large number.  On the same night one dicd,n whose
intestinal juice only the micrococci were found. On the night of the third

day two more dicd, in which also only the micrococci were found.

' 3. Micrococcus [1.

The larvae lost appetite.  On the afternoon of the second day one died
of flacherie, in which much of Bac. megatherium and little of micrococci
were found.  On the second night three died, in which a great number of

micrococct was found.

4. Micrococcus 111,

The larvie lost appetite.  On that night two died of flacherie, in one
of which the micrococci prevalent, while in the other Bac, megatherinm
exceeded the number of micrococei.  On the second day five died of flache-

rie, in which a great number of micrococci was found.

5. Coli-bacillus.

The larvae lost appetite completely. On the afternoon of the second
day six dicd of flacheric in which coli-bacilli were found in great number.
On the sccond night three died, and on the afternoon of third day one died.

In the former only coli-bacilli, while in the latter Bac, megatherinm was

found.

0. DBacillus mesentericus vulgatus Fligge.

The larva lost appetite completely, On the afternoon of the second
day two died, in onc of which Bac. mes. vilgatus prevailed, while in the
other micrococci were more abundant. On the second night scven died, in

six of which Bac. mes. vulgatus, but in one only micrococci were observed.
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7. Bacillus mesentericus fuscus Fliigge,

The larvae lost appetite.  On the sccond night seven died of flacherie,
in four of which only Bac. mes. fuscus, but in three this microbe together
with micrococci were found. On the afternoon of the third day one died,

in which Bac, mes. fuscus alone was abserved.

8. PBacllus subtilis Colin.

The larvie did not lose appetite so completely as the others. In the
first night one died of flacherie, in which much Bac. subtilis was found. On
the forenoon of the third day four, and on the afternoon one died of flacherie ;
in the former Bac. subtilis prevailed, while in the latter micrococci.

The results of the experiments may be summerized in the following
table.

ﬂ

1‘ First day, Second day., Third day, SRR ew.

| taken for the test,
IR .o s osaibsipsiavttnbil'e E o 0 o 0
Water ....... | 0 0 2 20
Micrococems 1T ' o 5 2 70
- | SRR A Ps | 0 4 o0 40
T ¢ 1 g . | 2 5 o 70
Coli-bacillus ... ............ | o 9 1 100
Bac. mer. vwigatus .. . ... | o 0 o 90
RS T T NS | o 7 | NO
NC SIS ......oveoniininnnn ] 1 o 5 60

ee————————————————————————————————————————————— e
From the results obtained in this experiment the following conclusions
can be drawn :—
I. Many species of bacteria can propagate in the intestinal juice of the
larvae and cause flacherie.

L._F_,-...-__n___ .
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"

Disorder in the digestive organ such as injection of water causes

flacheric.

3. From the above facts it is clear that bacteria. that can cause flache-
rie, are present at all times in the intestinal canal of the larvae wait-
ing for an opportunity for development.

4- That flacherie caused by the injection of the bacteria is not due

merely to the disorder in the digestive canal, is proved by the

following facts,

4. The bacteria injected into the intestines multiplied therein.

b. When bacteria were injected, flacheric was produced more

quickly and frequently than when water is injected.

Lxperiment V7,

This experiment was performed to test once more for the production
of toxin by injection. The materials used for the experiment were Micro-
coccus 117 cultured in a decoction of mulberry-leaves in absence of air for
7 days at 36°C.

It was filtered through Chamberlana’s filter and a part of it was neu-
tralized with Na, CO,.

June 9. 2 PM. 0,05 cc of the original and the neutralized filtrates
were injected into the intestines of the larvae (Aokiki variety) on the fourth
day of the fifth age. The results were as follows :—

\.  The Original Filtrate,

Eleven larve which received this material remained inactive for two
hours. One of them was killed and the intestinal juice was examined, in
which Bac. megatherium was found in large number, On the next morning
cight larvae died, in two of which micrococei abounded, but little of Bac.
megatherium was present; and in three others Bac. megatherium abounded,
while micrococci were few ; while in three others only Bac. megatherium

was found. On the 11th two died, in which Bac. megatherium abounded,
but few micrococci were found.
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2. The Neutralized Filtrate.

On the forenoon of the 10th nine out of twelve larvae used for the opera-
tion died, in which Bac. megatherium abounded. On the 11th three died, in
which both Bac. megatherium and micrococci were found.

Experiment 1Y,

Since some bacteria produce a powerful toxin only when they are
mixedly infected, all the bacteria isolated from the diseased larvae were cul-
tured together in nutritive glucose solution for 24 hours at 36°C. A culture
of coli-bacillus also served.

June 10. 11 PM. 0,1 cc. of the original and ncutralized filtrate of the
above cultures were injected into the larvae (Aokiks variety) on the fifth day
of the fifth age.

The number of the dead was as follows *—

Number of |

the larvie | First day, Secomd day.| Third day, [Fourth day,| 26 of the
tﬂt{'d. 3 dead.

L R 10 0 0 2 0 | 20
Filtrate from eoli.

tm'um“ 5 . 10 0 L 4 0 100
The same: neutralized. o | 0 | 4 4 2 100
Filtrate from the mix. ‘

od culture. ., . o 1 @ b 4 o 100
The same neutralized, 10 0 l 5 2 | 2

e —————————————————

According to the kinds of the bacteria found in the intestinal juice they
may be grouped as follows :—

e ety e

Bax, '
Much Bav. Bac. megatherium !ﬂ‘r_ mﬂ.-:'df-imuﬂ,] ﬂi L:chlt‘si:ﬁ"
megalheriom, | 4 mictocnod, |+ coli-lacilles, | + micrococci.

Water heditb | o | 3 1 o | o

" A ' . I
Filtrate from coli-hacillus, I 7 0 | 2

' |

The ame neutralized | ' 0 | 3 2 |
Filtrate from the mixed | | .'

culture 17 4 3 3 "
The same neutralieed | | 4 ' | o
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As many died of flacheric in this experiment, it might be supposed that
the malady was caused by toxins, but that is very improbable, since water
alone might have produced the same result. !

Morcover flacheric is caused by various kinds of bacteria as was shown
in the previous experiments.  This makes it very improbable that a specific
toxin is the cause of the malady.

Lxperiment X,

From the results obtained in the previous experiments there is no doubt
that flacheric is not caused by a special toxin.  But since the malady is
caused by the multiplication of bacteria in the intestinal juice, the cause of
the discase must be due to some action of bacteria and since many kinds of
hacteria can produce this discase, the injurious action must be one common
tor all these bacteria,

The vital action common to all of them and suspicious of injury to the
silk-worm is the formation of acid, because the digestive enzyms of silk-worm
arc active only in an alkaline solution. The micrococci found in the discas-
cd larva and that in the eggs as well as Bae. megatherium, Bac. coli, Bac.
subtilis, Bac. mes, vulgatus and fuscus, all produce acids in a solution con-
taining carbohydrates, which were comfirmed by direct experiments,  More-
aver, since the reaction of the intestinal juice is neutral or faintly alkaline,
and the fluid excreted in flacherie is sometimes quite acid, there must exist
some relation between flacherie and the formation of acids by the bacteria.
Hence the effect of injection of acids was studied.

o,1 cc. of distilled water, 3% normal sodwm carbonate solution, 2%
acctic acid, 2% Jactic acid and 27§ butyric acid were respectively injected,
as in the former experiments, into the intestinal canal of the larvae of the
fith age. By this operation some vomited fluid, especially many of those
injected with water and sodium carbonate solution.  All the larva seemed
somewhat inactive, but those injected with water and sodium carbonate solu-

tion showed very good appetite after a few hours.®

* Compare also the above experiment, . 420,

* The larvae injected with distilled water Jdi) not die within 24 hour,
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Those injected with the acids died with vomition and diarrhea after
about 10 hours, the dead bodies softened, the third and fourth scgments
being elongated ; in short showing the close resemblance to those died of
flacherie.

Those injected with o,1 cc. of 10% lactic acid died instantly without
vomition or diarrhea, the bodies contracting and becoming rather hard.
But cven in this case the intestinal juice of the dead did not show an acid
reaction, but still was alkaline, what shows that the silk-worm even dices
when the alkaline reaction of the intestinal juice is a little weakened. By
this experimental results it may be explained, why the appearance of the
dead bodies of the larvae in one case is different from that in the other.

Vomition and diarrhea characteristic to flacheric is probably due to
the fact, that as the intestinal juice is neutralized by the acids produced
by the bacteria, the patient sceretes more juice to restore the alkaline reac-
tion on the one hand, while resorption is stopped on the other; hence the
quantity of the fluid in the intestinal canal increases so much as to cause

vomition and diarrhea?

Lxperiment X/,

But the bacteria scem to produce a certain poison, although it is no
toxin. Itis a well known fact that the coli-bacillus reduces nitrate to ni-
tritc. But the production of nitrite in the decoction of mulberry-leaves by
Bac. megatherium and the micrococci were also proved by the writcr, ®

This experiment was performed therefore to observe the cffect of nitrite
on the silk-worm.

July 4. 9 AM. 20 larvie of the second day of the hfth stage were
fed with mulberry-leaves moistened with a 10§ solution of sodium nitrite
for a day.®* On the next morning a larva died.

3 In higher animals also the secretion «f the intestinal juice is much accelerated by presence of
achls, Sumge. Physiol, Chemic,

? Mylberry-deaves contains often muoch nitrate,

* 1.5 oc of the solut’'on to 100 gre, of the leaves.  The larvee Jidd wot cat the leaves as usual,
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They were then fed with the normal leaves, but on the sixth day two
died with vomition and diarrhea, but bacteria were not observed in the in-
testinal juice as in the case of flacheric.

By injecting 0,1 cc. of 19 solution of sodium nitrite in the usual manner,
six out of seven larvae used for the experiment died instantly, the bodies
of which were softened and stretched.  Those to which only 0.05 cc. were
injected, were, for 10 hours after the operation, in a somnolent condition.
Then they became again active, but on the third day five died; the dead
badics becoming softened.  With the intestinal juice of the larvie that died of
flacherie, the usual nitrate reactions can sometimes distinctly be obtained.
These facts make it clear that nitrite formed by bacteria is one of the in-

jurious products that may contribute to the development of flacherie,

Lxperiment X1,

Since Dac. megatherium or Bac, coli are of general occurrence it is no
wonder that they propagate also in the intestines of the silk-worms. But
as to the micrococci it is different.

As a micrococcus and Bac. megatherinm cxist in the interior of some
cggs, they might come from the cggs as Pastenr and Macckiati supposed.
But flacheric is usually prevalent after the fourth stage.

Therefore it is very improbable that the micrococcus remains in the
digestive canal for so long a time without developing the malady, More-
over the micrococcus found in the cggs was quite diffcrent from those
usually found in the discased larve,

1902 June 23.'  Agar-plates were infected with small fragments of a
mulberry-leaf.

The colonies formed after two days were as follows . —

The original plate:  Colonics of a large bacillus (Bac. megatherium
or Dac. subtilis ?)
The sccond dilution: Numerous colonies of the large bacillus and

micrococcl.

* 1t rained two days hefore,
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The third dilution :  Colonies of the large bacillus and white colonics
of micrococcus,
June 24. The former experiment was repeated, as on the previous day
there had been a heavy rain.
The results were as follows :—
The original plate:  Colonics of the large bacilli and micrococci in-
termingled.
The second dilution: Colonics of the large bacilli and white and
brown colonies of micrococcus,

June 27. The experiment was repeated with mulberry-leaves of Hara-

Juku where silk-worms were never reared before,

The results were as follows : —
The original platc :  Colonies of various bacteria covered the whole
surfacc.
The second dilution: Yellow and gray colonics of micrococci be-
sides those of other bacteria.
The third dilution : White and light brown colonics of micrococcus.
To decide whether the micrococei of mulberry-leaves are the same as
those of flacherie, it was necessary to observe their action on the silk-worm,
July 7. 9 AM. The micrococei isolated from mulberry-leaves and
those of the discased larvae were inoculated in the usual manner into the
larvae of the fith day of the fifth stage, and as they died, their intestinal
juice was examined with a microscope.
The results were as follows :—

m

Number | . Seconedd | Third : % of the
of larvee, |First day, day. day. Total, dead.
Water ......... vl e s L 10 0 [ 2 3 30
Micrococens 1T of silkoworm . 10 o 3 2 7 70
Bac. megatherium from silk-worm, 10 2 8§ | o 1o 100
Micrococens I from mulberry.
R e TR 10 o 4 0 0 0
leaves? ”Immul » " 5 3 " =
SRR il 36 o0 o0 0 0 —

& Microcoeens 1 from mulberry-leaves formed a white colony, while Micracocens 77 a light hrown
colony on agar,
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The dead larva were grouped according to the species of the bacteria
found in the intestines as follows :—

m!

Bac, megath. Bac, megath-
Micrococcus [ % ms and |Bac. micgath" orium nd | Very faw
only. | micrococci, | erissm anly, | oot hacillys, |  bacteria,
T S Wt ‘ 1 1 1 0 0
Microvocens 1 of silk-worm, | 2 3 I 1 0
Bac. megatheviam ..., .. | 0 o S 0 2
Muroewcens I from mul- | o -
berry-Jeaves . ..., 3 4 3
Micrococews 11 from  mul. : a v -
barry-leaves ... ........... 9 |

m

From these results it follows that the micrococci present on the mul-
berry-leaves can cause flacherie in just the same manner as those from the
discased silk-worms. It is therefore very probable that the micrococci found

in the intestinal juice are the same as those found on mulberry-leaves.

Lxperiment X711,

1902 October.  In order to observe whether the micrococei found in
the discased larvar exist also on mulberry-leaves or not, micrococci were

isolated from these leaves and their propertics were cxamined, !

No. 1

Form: The diameter of the cell cultivated in bouillon for 24 hours is
I p. Commonly two are united. The cells are colored by Gram's method.

Bouillon : At 15°-17°C. bouillon becomes turbid on the second day of
inoculation, and on the seventh day a white ring is formed on the wall of
the tube and a white precipitate is formed, the supernatant fluid becoming
clear.  After 20 days a feeble scum appears.

Gelatine plate:  Surface colony is white, round, sharply defined, lipped,

' The leaves came partly from the College farm in Avmaba, and partly from a garden in Zolde

where no silk-worms were kept for 30 years,
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moist and has porcelain-like lustre, A point of light brown color is in centre.
By weak magnification the Appearance is the same, showing a curled con-
sistence.  Deep colonies appear as white points,

Gelatine streak Colony light brown, folded, a film is found along the
inoculated line, gelatine being liquefied.

Gelatine stabeulture: At 12°C. after 20 day’s culture, colonies are
formed along the inoculated line, liquefying gelatine.

Agar streak:  White, homogeneous, moist, elevated, tenacious colony,

Potato: At 23°C. clevated white colonies are found which on the sixth
day turn brown and show granular consistence.

Milk : At 30°C. milk is coagulated in 24 hours, acids being formed.

Oxygen: Growth is better in presence of air,

Gas:  Gas is not evolved by cultivating in a nutritive solution contain-
ing glucose for 7 days at 15°C.

H2S: H2S is not observed in bouillon culturcd for 24 hours.

Reduction:  Nitrate is reduced to nitrite.

Acids:  Azolithmin is turned red in pepton-water cultures containing

556 of glucose. This micrococcus is therefore probably Wicrococcus corona-
tus Fliigge,

No. 2.

Form: The diameter of the cell cultured in bouillon for 24 hours is
0.8 u. Usually two are waited. The microbe is colored by Gram's method,

Bouillon:  On the fifth day it becomes turbid, and on the seventl day a
ycllowish brown preci pitate is formed.  After 20 days a feeble brown scum
appears,

Gelatine plate: 1t did not grow on gelatine within 13 days at room-
temperature (winter),

Gelatine streak :  Granules of white and light yellowish color are formed
intermingled along the inoculated line. Their color changes afterwards
respectively to yellow and deep brown,  Gelatine js slowly liquefied.

Gelatine stabeulture :  Thread-like growth to the bottom and liquefac-
tion in the form of a nail,

Agar plate: At 30°C. the surface colony is light brown moist, bright,



-

432 N. Sawamara.

round, lipped, sharply defined, and the centre is somewhat clevated., By
weak magnification its consistence seems to be homogeneous. Deep colonies
appear as white points.

Agar streak : - White, moist, granular, non-tenacious colony which as-
sumes after a few days a yellow color.

Potato: On the sccond day a flat, dry, light brown, granular colony
along the inoculated line.

Milk: It is coagulated showing alkaline reaction.

Oxygen:  Aérobic. ’

Gas:  Gas is not evolved.

H,S: HSis not formed.

Indol reaction: Faint reaction.

Reduction :  Nitrite is formed from nitrate,

Acids:  Acids are formed in glucose solution.

This micrococcus 1s Micrococcus bicolor, Zimmermmann.

No. 3.

Form: The cell cultured in bouillon for 24 hours has a diameter of
0.8 .  Two arc usually united, but sometimes four, isolated cells are rare,
It is colored by Gram's method,

Bouillon: At 23-C. on the second day a little white precipitate is form-
cd, the supernatant fluid becoming clear. 1t is the same after 20 days,

Gelatine plate : Surface colony is dirty white, round, convex, with a
white ring. By weak magnification, the centre seems deeply colored and it
becomes lighter towards the margin,  Gelatine is slowly liquefied.

Gelatine streak © - A light brown, homogeneous colony is formed, gelatine
being ligquefied.

Gelatine stabeulture - Thread-like growth to the bottom, liquefying
gelatine along the inoculated line.

Agar streak:  Moist, homogencous, tenacious colony which is white at
first, but becomes light reddish brown afterwards.

Potato : It did not grow on potato in a week at 30°C.

Milk: Milk is coagulated, acids being formed.
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Oxygen: Aérobic.

Gas: Gas is not formed.

H,5: H,S is formed.

Reduction:  Nitrate is reduced to nitrite.

Acid:  Acid is formed in glucose solution.

No., a.

Form: The cell cultivated in bouillon for 24 hours has a diameter of
1 p. Two are usually united, It is colored by Gram's method.

Bouillon: At 23°C. on the second day a white precipitate is formed.
Scum is not formed by 20 days’ culture.

Gelatine plate:  Surface colony is yellow, moist, bright, round, sharply
defined, convex and homogencous. The appearance is the same by weak
magnification. Decp colonies appear as white points.

Gelatine streak :  Homogencous colony along the inoculated line, the
color of which is white at first but turns yellowish brown afterwards.,  Gela-
tine is not liquefied.

Gelatine stabeulture :  Thread like growth to the bottom.

Agar streak :  Elevated, homogeneous, moist, dirty-white colony.

Potato: At 23°C. on the sixth day of inoculation a white ¢levated
homogencous colony is formed along the inoculated line.

Milk: Milk is coagulated, turning acid.

Oxygen: Aérobic.

Gas: Gas is not formed.

HeS: H,S is not formed.

Reduction :  Nitrate is reduced to nitrite.

Acids:  Acids are formed in glucose solution.

This micrococcus is the same as Micrecoccus I of the silk-worm.

No. 3.

Form: The cell of 24 hour's culture in bouillon has a diamcter of 1.2 p

Two or more arc united, It is colored by Gram's method.
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Bouillon: At 23°C. on the second day it becomes turbid and on the
fourth day a scum is formed and on the scventh day a white precipitate ap-
pears, the middle part being clear. It remains the same after 20 days.

Gelatine plate:  Surface colony is yellow, round, sharply defined,
granular, moist and bright. 1t appears alike by weak magnification.  Gela-
tine is liquefied.  Deep colony is a yellow point.

Gelatine streak : Sulphur-yellow, moist, homogeneous, elevated colony
is formed along the inoculated line. Gelatine is quickly liquefied, yellow
precipitate being formed,

Gelatine stabeulture:  Thread-like growth to the bottom, gelatine being
liquefied at first in the form of a funnel but afterwards cylindrically.

Agar streak:  Sulphur-yellow, moist, homogencous, devated colony
along the inoculated line,

Potato : At 23°C. dry, flat, white colony, having yellow granules there-
on.

Millk - Milk is coagulated, acids being formed.

Oxygen:  Aérobic.

Gas: Gas is not evolved.

H,S: 1,5 is formed.

Reduction.  Nitrate is reduced to nitnite.

Acids :  Acids one formed in glucose solution,

The yellow pigment is insoluble in water or alcohol, but soluble in
potash solution. The pigment dissolved in the latter solution becomes color-
less by the addition of HCIL, which is restored again to yellow by alkali.

This micrococcus is a varicty of Micrococeus luteus, Lelimann ¢t New-

ann.

No, 6,

Form: The cell cultured in bouillon for 24 hours has a diamcter of
0.8 . Commonly two are united, 1t is colored by Gram's method.

Bouillon: On the third day a precipitate appears, and after 20 days
a fecble yellow-brown scum and a yellow-brown precipitate are formed,

Gelatine plate:  Surface colony is yellowish brown, moist, bright, round,
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sharply defined and elevated, By weak magnification granular consistence
s seen. Deep colony is a white point.

Gelatine streak:  Light brown, tenacious colony is formed along the
inoculated line.  Gelatine is liquefied, film being formed.

Gelatine stabeulture: Thread like growth to the bottom. liquefying
Gelatine in the form of a funnel.

Agar streak :  Yellowish brown, moist, homogeneous, elevated colony.,

Potato: At 23°C. on the second day a yellow colony is formed along
the inoculated line. It assumes gradually a reddish yellow color and be-
comes clevated, dry and granular.,

Milk: Milk is coagulated, showing an alkaline reaction.

Oxygen:  Aérobic.

Gas: No gas is evolved.

H,5: H,S is formed.

Reduction: Nitrate is reduced to nitrite.

Indol reaction: A faint reaction.

Acids: 0.024% of acid. calculated from the dissolved Ca O as lactic
acid, were formed in pepton-water containing §9% of glucose for a week at
15-20°C.

lhis micrococcus is probably Alicrococens progenes anrcns, Lelimann
et Newmann,

N0, 9

Form: The cell cultivated in bouillon for 24 hours has a diameter of

08 p. Usually two are united, but sometimes four.

It is colored by
Gram's method.

Bouillon:  On the second day it becomes turbid, and after 20 days a
feeble ring on the wall, and a yellow precipitate were formed.

Gielatine plate 1 Surface colony is yellow, moist, bright, round, convex
and sharply defined. By weak magnification it appears granular.  Gelatine
is liqueficd.  Deep colonies appear as white points.

Gelatine streak @ Sulphur-yellow, homogencous colony is formed along

the inoculated line, gelatine being liquefied very quickly.
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Gelatine stick:  Thread-like growth to the bottom, liquefying gelatine
in the form of a nail.

Agar streak :  An clevated homogencous, moist white colony is formed
which gradually turns yellow.

Potato: At room-temperature clevated, yellow, moist bright, homo-
gencous colonies are formed along the inoculated line.

Milk ¢ Milk is coagulated, acids being formed.

Oxygen:  Aérobic.

Gas: (Gas is not formed.

H,S:  HL,S is not formed.

Reduction @ Nitrate is reduced to nitrite.

Acids :  0.013Y% of acid, culculated from the dissolved Ca O as lactic
acid, is formed by cultivating in pepton-water containing glucose and Ca
Co, for 14 days at 15-20°C,

The yellow pigment is insoluble in water or alcohol, but soluble in
potash solution.  The color is not destroyed by HCI or 11,50,

This micrococcus is the same as Micrococens 717 of the silk-worm, and

is probably Streptococcus bombycts of Macehiatr,

No. 8.

Form: The cell cultured in bouillon for 24 hours has a diameter of
t . Commonly two arc united but sometimes four. It is colored by
(sram's method.

Bouillon: At 15°C. on the fourth day it becomes a little turbid, and on
the sixth day a precipitate settles. It remains the same after 20 days.

Gelatine plate :  Surface colony is white, round, clevated, sharply de-
fined, and moist. By weak magnification it appears homogencous.  Deep
colonies appear as white points,

Gelatine streak:  An elevated, white, mo'st, homogencous colony s
formed.  Gelatine is not liquefied.

Gelatine stabeulture :  Thread-like growth to the bottom.

Agar streak: A moist, bright dirty white, homogencous colony along

the inoculated line.
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Potato:  An clevated, white, moist, bright, homogencous colony. On
the central line it is more elevated.

Milk :  Milk is coagulated, acids being formed.

Oxygen: Aérobic.

Gas: Gas is not formed.

H,S5: .S is formed.

Reduction @ Nitrate is reduced to nitrite.

Acids : Acids are formed in glucose solution.

This is the same as Micrococeus I of the silk-worm. and is probabily the

Streptecoccus Pastortanus of Krassilschtschik.

No. ()

]*'ﬂrm: Tllt' L't‘” CU'ti\mtl‘t' ill hulli”rnl fnl' o4 II!'IIIII'F- IS SONivw Il.lt HIJIHH;.:
and 0.8 p. in the longer diamcter.  Usually two are united. It is coloured
by Gram's mcthod.

Bouillon:  On the seventh day little white precipitate s formed, the
fluid remaining clear. 1t is the same after 20 days.

Gelatine plate:  Surface colony is deep yellow, round, elevated., sharply
defined and moist, By weak magnification it appears granular, Deep
colonics appear as yellow points.  Gelatine is not liquehied,

Gelatine streak @ Deep yellow, rather dry, homogencous colony, which
is much elevated on the central line.  Gelatine is not liqueficd,

Gelatine stabeulture : Thread-like growth to the bottom.

Agar streak : Tt is the same as on gelatine, but the color is fainter.

Potato: At 23°C. on the fourth day flat, light ycllow, moist, homo-
gencous co'onies are formed along the inoculated line.

Milk :  Milk is coagulated, acids being formed.

Uxygen:  Aérobic.

(Gas: Gas is not cvolved.

H,S: H,Sis formed.

Reduction :  Nitrate is reduced to nitrite,

Indol reaction : A faint reaction.

Acids: 0,019 of acid, culculated as lactic acid, was produced in peptan-

witer containing §9° of clucose and some Ca CO, for 14 days at 15720 (.
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This micrococcus is Micrococcus anrantiaca, Coln.,

No. 10.

The colony of this micrococcus is dark purple. The propertics are not

yet examined minutely,

Experiment X1V,

Nov, 11, 1go2.  On 10 A M. 0.05 ¢c. of water in which the micrococci
above described, cultured on agar, were suspended, were injected into silk-
worms of the ffth day of the Hifth stage, as in the former experiments.
As control distilled water was also injected.  All the larvie except those
that received water, lost appetite and on the next morning excreted liquid
feces.  They were kept in the sitting room and after Nov. 19 they were
placed near a stove.

The number of the dead larvae and the temperature during the experi-

ment were as follows :(—

' | | | |
Noumber| | E ! | | | i % of the
* - . y | - Al
;‘rii: N0 (12013 141516 17 18 10 20 21 |22(23 .4l25r dead,
i ] 'L
[ . |
worning (5400 10 18 16 11 05 11 2013 18/20/20/ 20 20 |
Temperature [nj'i | s | ; - A
cvering (23| —|— 24/20{13 — 1§ —18({25(20 20|20 20
. | |
Control ' 15 olojolo|ololo v lo I o|9o|0]j0]0 | 2, 2 13
| | [ %) |
| | J
Water .. ... w |ojolo|2|2|0o elojoji|t|ojojo|0| 6 (0
16l 54 | | [
No. & .o | 0 |ololoj3lolololofi]o |;:nu|u|:’ 70
| gl R4 5 o | .'
NLE ciaeinnd : 10 Diﬂ 0jO0|]S§ I E : i
it | :
No. 3 .. 0 ojojol1/4|1 /1 /0|0|0|0|2]|0O n,nln 100
|
I
No, § .. 10 olo|lo|1|6|lol1|o|ojolr|o|lo|lo|s| 10| 100
No, § . | 10 Olt1|2(1]|4]|2 ‘ | | 1| oo
Nu, 6 . 8 0 n'ul: j r1lojojo ofu|t | 8 100
[
VDY oes 1o nﬂIlgljz.j llo.niz' 0 | o
| | | | |
No, 8 .. | 1w |ojololo|:1 jaolujalt 3|z 10 | 100
: |
!
No, 9 ..... o |o u‘n!; zp;‘n u‘n ! 1o | 100
" |
Microcogcus from | o sle ‘ olals!a ‘ I ! w0 | 100
the eggs .... 1 | ¥ % Mo | g,

2 Temperature after the jgih was very low during the night, as the stove was not used at night,
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The conditions of the larvie in cach scetion of the experiment wore as
follows :—

Control.

15 silk-worms were kept for control, They were healthy and span
cocoons on Nov. 25.  During spinning two died of pebrine and flacheric. In
the latter case many micrococei were found among green caompressed fray-

ments of mulberry-leaves.  The average weight of the cocoons was 0.487 ur.

Water.

The larvae recovered after a few hours,

Nov. 14. On the morning a larva dicd vomiting a yellow fluid, the
body of which was shrunk. In the intestines large bacilli and diplococei
were numerous.  On the evening another died, fore-part of the body shrunk
and back-part expanded.  The fragments of mulberry-leaves in the intestines
were green; here only large bacilli were found.

Nov. 15. On the morning one died, body softencd and stretched out,
Large bacilli were numerous, and also somc diplococci were found.  On the
evening another dicd, body cxpanded in the middle part.  The picces of
mulberry-leaves in the body were brown; streptococci were numerous,

Nov. 20. On the morning one died, body softencd, back-part black.

No fragments of mulberry-leaves present ; some diplococci in the intestines.

Nov, 21.  On the morning one died, body softened and stretched out.

Some slender bacilli were present,

Nov. 25. The remainder (3) span coccoon, the average weight of

which was 0.411 gr.

No. 1.

After the operation the larvae lost appetite considerably.

Nov, 14. On the morning one died, the third and fourth segments

clongated, excretion of soft brown dung of a faint acid reaction.  The frag-
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ments of mulberry-leaves in the intestines were not compressed ; many large
bacilli and some diplococei present.  On the evening two died, one with
shrunk fore-part and green compressed leaf-fragments, and bacilli and diplo-
cocci; the other with brown leal-fragments and numcrous bacilli of various
12,

Nov. 19. On the evening one died, body softened and expanded in
the middle part.  Leaf-fragments not compressed ; diplococci numerous.

Nov. 21. On the morning onc died, body softened and cxpandad.
The intestinal canal was filled only with liquid with numerous diplococct and
few bacilli.

Nov. 22, Opn the morning two died, one with swollen segments and
black back-part.  In the intestines few leaf-fragments with some diplococcei.
The other with softened blackened body and green leaffragments ; diplo-
cocci and bacilhi present.

Nov. 25.  Three remaining larvas span cocoons, the average weight of
which was 0.3g0 gr.

By preparing a plate-culture from the intestinal juice of the discased
larva many white colonies of the micrococcus inoculated besides various others

appeared.

NO. I

The larvic lost appetite after the operation.

Nov. 13 On the morning five died.  The first of them with some folds
on the body ; a few brown leaf fragments in the intestines and numerous
diplococcl.

The sccond also with folds, brown lcal-fragments and nomerous diplo-
cocci and some streptococci.  The third also with folds, brown leaf frag-
ments, numerous diplococci and some streptococci. The fourth resembled
the third ; streptococci were more numerous, while with the ffth diplococcei
again prevailed, all the other conditions being the same.

Nov, 15, The remainder were unfortunately lost by an acadent.

By preparing an agar-plate from the intestinal juice of the dead larva

many colonics of the microcovcus inoculated were formad,

E———— L e
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No. 3.

Nov. 14. On the cvening one died, body softened and stretched, faint
brown leaf fragments and large bacilli and diplococci in great number in the
intestines.

Nov. 15. On larva died, body was faintly yellow, with some folds,
Lcaf fragments brown ; diplococci numerous. On the cvening three died,
bodies softened and stretched. In the first the leaf fragments green, large
bacilli and diplococci present.  In the second brown leaf fragments, diplo-
cocci numerous, In the third no leaf fragments but a few diplococci were
found in the intestines.

Nov. 16,  On the morning one dicd, body stretched and leaf fragments
green, diplococei numerous.  All the other larvae excreted liquid feces.

Nov. 17, On the morning ane died, fore-part of body somewhat trans-
parent, back-part thin. The few lcaf fragments green, few diplococci and
pebrine-organisms present.

Nov. 22, On the morning two died, both with softened body and many
diplococci, the one with brown leaf fragments ; the other with empty inte-

stines, the back part of the latter larva was black.

NO. 4.

The larvae showed poor appetite after the operation,

Nov. 14. On the morning one died, body rather hard, leaf fragments
brown and compressed, diplococci numerous.

Nov. 15. On the morning three died, fore-part of bodics shrunk, Leaf
fragments brown, numerous diplococci.  On the cevening three died, bodics
softened, leaf fragments green, diplococci numerous.

Nov. 17. On the morning one died, bady softened, leafl fragments
green, streptococci numerous.

Nov. 21. On the morning onc died, leaf fragments compressed ; no
bacteria were observed,
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Nov. 25. One died, bady softened. Few fragments of leaves, many
diplococci,
By preparing an agar-plate from the dead larva numerous light brown

colonics of diplococei were formed.

No. 3.

The larvie lost all appetite by the operation,

Nov. 12. At noon one died, excreting a brown fluid of a faint acid
reaction from the anus.  The intestinal canal was full of brown fragments of
leaves ; numerous diplococci present.

Nov. 13.  On the morning two died, excreting a brown Auid of a faint-
ly acid rcaction from the anus. One contained many large bacilli and few
diplacocci; the other few small bacilli and micrococci.

Nov. 14. On the morning one died vomiting a brown fluid, the third
and fourth segments were elongated, the middle part of the body expanded,
black lincs appearing on the fourth and fifth segment, leaf fragments brown
and compressed, numerous diplococci and some large bacilli present.

Nov. 15.  On the morning four dicd, bodies stretched and containing
brown leaf fragments,  In the first the back part of the body black and
streptococei numerous.  In the three others strepiococet were numerous.,

Nov. 16, On the morning two died, bodies softencd. Leafl fragments
brown, diplococci numerous.

By preparing an agar-plate from the intestinal juice of the dead larva

yellow colonics of diplococei were produced in large number.

No. 6.

The larvae losk completely appetite by the operation.

Nov. 13 On the mording one excreted a light yellow fluid of a faintly
acid reaction from the anus.

Nov. 14- On the morning two died.  One with stretched and softened
body, and green leaf fragments. The second with shrunken body had ex-
creted a yellow fluid of a faintly acid reaction from the anus, Leaf frag

ments green, numerous diplococci present.

P— - T e pw mm— g i ————_
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Nov. 15, On the morning two dicd, bodies faintly yellow,  In one of
them leaf l'r.:gn'lmtx were few and Compressed | tli]l]un..‘nt.‘ti and streptococcs
numerous.  In the other leafl fragments brown, numerotis streptococct amd

some large bacilli present. On the evening one died, the middle part ex.

panded, leaf fragments brown and compressed, diplococel numcrous,

Nov, 1. On the morning one dicd, body was softe ned, leaf fragments

green, diplococet numerous,

Nov. 21 On th mornmy one dicd, body shrunk, diplococci prosont in
Large number.

Nov. 22, On the morning one died, the forc-part shrunk, and back part

blackened,  Leaf fragments brown, numerous diplococct present,

No,

7

Nov. 13. On the morning one dicd, body shrunk, leaf fragmoents brown
and compressed.  There were found a few microcoeci.
Nov. 14, On the morning one died, body softencd, leafl fragments

I:ruwn. llli'lll}' Llr_L:r I:.u*ulli Al fa".*-, lﬁli.'uun.;q,_i pProsoent.,

Nov. 15. On the morning two died, one with softened body and few
green leafl fragments, streptococci numerous.  In the other leaf fragments
wWure Ijruun and LN '-.=--‘ll; NUNICTOUs NMUCTOCOCct and few Htrrptn.;m;{i
present,

Nov, 16. Three dicd, bodies expanded in the middle part,  In the first
leaf fragments green, large bacilli present.  In the second the leaf fragments

' - - iV s S o - | "
brown, streptococci and large baci!li numerous.  In the third the leafl frag

ments brown, diplococel numerous,

Nov. 17. On the moring one died, body softened and leaf fragments

brown-and compressed, diplococei numerous.,

Nov. 20. On the morning two died ; one with softencd and faintly
purple-colored bodies, leaf fragments brown and compressed, bacilli nume-
rous. In the other body softened, the back part blackened, leaf fragments

brown. Some saccharemycetes and large bacilli were found,
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No. B

Nov. 15, On the morning one died, body expanded in the middle part,
leafl fragments groen, streptococor numerous,

Nov, 16.  On the wmorping three died,  In one the middle part of the
faintly vellow colored body expanded, leaf fragments brown with many
diplococci.  In the second body softened, leal fragments green and com-
pressed, short bacilli pumerous.  1n the third body softened, leaf fragments
creen, numerous streptococer present,

Nov. 20, On the morning two dicd, with softencd bodics am! brown
leal fragments ; diplococci numerous ; in one also bacilli present.

Nov, 21, On the morning two died, one with contracted fore-part and
a few diplococei; the other with the fore-part  clongated and many
diplococct,

Nov, 22, Un the mornmg two died lhlfin;..[ the hlailltlillg of cogoon |
bodics softened, the back part black, leaf fragments green, 1o one bacill
were numerous but diplococei few ; in the other bacilli and diplococcr were
cqually numerous.

By preparing an agar-plate from the intestinal juice of the dead Larva

aonly white colonics of micrococci were formed,

l\\-il. L.

Nov. On the morning three died, two with the body shrunk, and one
with the body clongated.  One with many bacilli and few diplococci, and
brown lcaf fragments; the second with numerous diplococc, and green
compressed leaf fragments; the third with brown leaf fragments, numerous
diplococct and some large bacilli.

Nov. 15 On the morning onc died, body black, leaf fragments brown,
diplococci numerous but streptococci few.  On the evening one dicd, body
softened, leaf fragments green, diplococci numerous.

Nov. 16, On the morning four died, bodics, softened.  With three of

them small black spots appeared on the body ; intestinal contents were

—— —
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green.  In one of thase diplococci, streptacacei and some pebrinc-organisms
were observed. With the sccond large bacilli and diplococci. With the
third streptococei. With the fourth green compressed leaf fracments, and
streptococct numerons, large bacilli few.,
Nov. 20, On the morning one died, body softencd with small black
spots all over.  Leaf fragments brown and compressed, diplococei numerons,
By preparing an agar-plate from the intestinal juice of the dead larva,

}.‘t“ﬂ“‘ u‘llllllit*f- nf llilsltu‘inti WwWory t‘\:tllhihl\' ﬂll‘ﬂ‘ll‘i].

.lff'{'-"mf'.'} HE fu.w a"fn' LTy,
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Nov, 14, On the morning two died, in one the body stretched, the
second and third segments yellow, and leafl fragments brown and compress-
¢d, few diplococei were observed,  In the other the body was shrunk and
hard, leal fragments also brown and compressed ; sarcina was found exelu-
sively.  On the evening two dicd, leal fragments brown and compressed,
diplococei present,

Nowv, 15, On the morning five died, bodies softened with brown leal
fragments and numerous diplococci in every case,

Nov. (6. One died, body softencd, leaf fragments brown, fow diplococdd,

By preparing an agar-plate from the intestinal juice of the dead larva,
yellow colonies of sarcina were exclusively formed.

IF'rom the results of these experiments the following conclusions were
drawn,

1. The micrococci on the mulberry-leaves can cause flacheric, N, /

L

being the least able to multiply in the intestines of the silk-worm

2. Flacheric can be caused by this micrococcus, what can be proved
by the fact that by preparing a plate colture fram the diseased larvie the
colonies of the inoculated micrococcus were formed in greater number or
exclusively,

3. Since flacheric is caused by injecting water into the intestines, it
is clear that the bacteria that can cause flacheric exist always in the intos
tinal canal, which fact proves also that the mulberry-leaves are the carricrs

of the germs,
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4. The micrococcus in the eggs can cause flacherie,

;. The decrease of appetite of the silk-worm by the injection of water
or bacteria can be observed also from the diminished weight of the coconns
formed.

Average waight of a coconn,

T SRRy e g dhy |, R ... 0487 pr.
Water injected oA | 041
Micrococens No. T inoculated . 0. 300

6. Any constant relation between the bacteria e wlated and the
symptoms of the malady was not observed in these experiments,

= When mulberry-leaves in the intestines are green, the reaction of the
juice is alkaline, though weaker than in the healthy animal, while the brown
color indicates that the reaction is neutral or faintly alkaline.

8. Bac. megatheriwom scems to multiply usually after the micrococei
havd developed Tuxuriantiy.

g. At low temperature the bacteria do not bring on flacheric very

sonn.'  The cause will prabably be doe to the slow growth of the bacteria

at the low temperature.

General Conclusions.

I'rom the results of the series of the experiments above deseribed the

following conclusions were drawn.

I, There is no doubt that Aacheric is caused by the growth of bacteria

in the intestinal juice,

11, The bacteria usually found in large number in the intestinal juice

of the discased larvae are vanous kinds of micrococct and two kinds of
bacilli.  In most cases micrococci only or together with few large bacilli
are found. A short bacillus is also usually found along with the micrococci ;
however cases in which the short bacillus alone is found are very rarc.

Hesides these microbes there are many other kinds which exiast in a small

number in the discased animals.

v Canpare Experiments VIE and NI,
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HI. The large bacillus was identificd with Hacilins mreratherinm, e

Bary, and the short one with the coli-bacillus.

IV, There exists in the interior of the CLHES of the silk-worm usually
4 microcaccus and a large bacillus.  The former was identificd with Sarerna

intea, Fliigge and the latter with Racillus meeatlicrinm, De Pary.

V. Various kinds of micrococci usually adhere to the mulberry-leaves,
Fhe writer isolated from mulbe rry-leaves 10 species of micrococei.  Nine
of them were used for the experiments, by which it was decided that lache-
re is caused by these micrococei and the sarcina isolated from the cops
The micrococei isolated from the dead laryva wore ilentibed with those jso-

Lated from mulberrv-leaves,

VI Ttis clear that the sources of the bacteria, which multiply in the
intestines of the silk-worm and cawvse flacherie, are the mulbe rry-leaves ser-
ving as food,  But when the larva are healthy they resist the action of th
bacteria,  However when silk-worms are reared at high temperature or any
disorders are produced in the digestive organs, the microbes multiply and
cause the malady  The greater number of micrococe in the intestinal juice

15 due to their abundance also on mulberry-leaves.

\ ll l']-ll.'l'.lt-l‘h- IS, S .llhl\{ L N[}]ilflll'*l. NOL Cause ll l,\- A1 SIN Li ii h‘“.1
tera, Iu-nn- ..lfm‘;‘l'f!rlf.‘u\‘ and /\'f'.-r5,-.,-'/_n.'g',fff;;‘f”)!-'_\' ,p‘.«.umpﬂun can not bhe com-
firmed. My obscervations agree with those of the Austrian I xperiment

Station that flacherie is not infectious.

VIHIL. The true cause of the discase is the increase of ce rain products
tormed by the undue and rapid multiplication of various microbes. These
products arc in all probability no toxins, but they may consist of ammonia
formed by protein decomposition, or of nitrite formed from nitrate con-
tained in the leaves, or of acids produced from carbohydrates,  Very prob-
ably these noxious substances are sometimes acting together. 1 hope to

settle this question satisfactorily by further investigations.

I ——— ——
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Zur Physiologie des Bacillus pyocyaneus, I,

VON

0. Loew und Y. Kozai.

In Fortsctzung unscrer fritherer Versuche,! cine moglichst gunstigy
Nihrstofflocsung fir den Dac. pyocyancus zu finden, in welcher trotz lebhaftor
Vegetation keine Schleimbildung aber reichliche Enzymbildung statthabe,

fanden wir folgende Lassung diesen Bedingungen entsprechend

Pepton, 65 X
Glycerin, ot .
Magnesiumsulfat, 0.01 ,,
Dikaliumphosphat. '+ .
Natriumbicarbonat. ST .
Chlornatrium. 0.4 .

Das Magnesiumsulfat wurde sterilisirt bei der Infection zuguesctzt.  Wir
vaviirten in dieser Leesung die cinzelnen Bestandteile mhrfach und jedes-
mal war das Resultat entweder cine Jangsamere Vegetation oder cing
Verzogerung der Wiederauflesung  der  Bactericnmassen, ® In  dicscer

Lassung Liuft dic Vegetation in 18 —-20 Tagen bei 25-28°C. ab, wenn dic

Kolben waur zur Hilfte voll sind was behufs reichlicher Enzymproduction
notig ist und jeden Tag kriftig ungeschiittelt wird, wobei unter Saucrstofi
absorption dic gelbe Leaesung tief griin wird.  Est vom 13. Tage ab hort dic
Reduction des grinen Farbstoffs auf,  Dic anfunglich reichlichen Bacterien-

massen losen sich bis auf cinen geringen Bodensatz allmilig wicder auf

! Siche diese Bulletins, Bid, 4. No. 4 und No, s,
* Wir erbohten 2, B, das Pepton auf 1%, tas Dikalivmphosphat auf 04%, wir chmnirten Jas
Natrigmbicarbonat und setzten endlich die ( hlomatricmmenge auf o2 und 0™ herab: auh

versuchiten wir dieses durch Natriumsulfat zu ersetzen.
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Iiese zucest von Emmericle and Lacie boebachtete Wicderaufoesung wurde
von Conred: als cine Antolysc anfgefasst, was aber wohl nicht dem wirklichen
Vorgange ntspricht | denn Nutolyse ! st dic Gesammtheit der in cinem

Organ oder Organismus) nach dem Tode statthndenden  fermentativen

Vorginge, «s wird also als characteristisch angeschen, duss trgend cine

varlcrige Secornirung von Enzym mickt stattfindee.  Andernfalls ist der
Vorgang chen Tadiglich cine gewahnliche Verdauung ; denn ¢s ist doch 2z, B
panz und gar areclevant, ab vin Magensceret den Magen verdaut, der vs
abgesondert hat, oder cinen anderen Magen.  Bei dor Wiede raufloesuny der
pewachscnen Bactericnmassen durch die secernirte P'yocyanase muss crst
cine gowsse Anhaufung der fatzteren in der Culturflussigkeit erreicht worden
sain. - Dann erst kann der Angrilt aufl dic Nucleoprotende? der Bactenen-
leiber Erfolg haben und wird dann auch das weitere Wachstum Cinge-
schrankt und endlich ganz verhindert.  Wenn aber dic Bacillen auf festem
Nahrbaden (Glycerin-Npgar) cultiviet werden, so blcibt jedenfalls das Enzym
m den Zellen, wenigstens grossentetls. Dl spricht dic Beobachtung von
Aranse,d dass dor Presssalt des B procrancns milzbrandbeilend  wirkt.®
Ihe Bacillen waren auf Agarplatten cultiviet und diec Vegetation nach 48
Stunden mit Platinspatel abgenommen worden.  Nebenbel bemerkt muss
dicser Prosssaft kaam Toxin und avch nur we nig Pyocyanolysin enthalton
haben s denn 3 cc. waren nach Arowse cinem Kaninchen nicht schidlich,

F
Rei dem Imtercesse, welkches sich an die 'vocyamase knupft, suchton

! fff Y I ]Iai ]u.il.'-:a i, .!‘ I."‘t” u]-i,, l.q.n‘u,;i_*'t‘lh' ‘.'IIIL'__JIL: T '-'.tI'LL'H lﬂ-'“'i‘tﬂ."ﬂ LTRTY

ol | . i - i $
Chieren levlachiet ;) splter baben Soildoasdy, Toewle, AlwwwssLery, dicse Enchemung weiter

o 'I"T. s o s it S miid oy Resultate sinirah =

8 A reeph (f.';f. bilaleta ]".- frdge l, <) hn l'_t.q yan us-Joetlen m verdUninten '\_,'J"_-lu \'fr...la-ﬂ,
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¥ Nach Segivard (U, Bakt. 5o, 5730 werden die N g robeide sler Pacieran avch von Pepsin
vendaut —aber erst aachden dic Bacillen pelibet sind, was jedor talls anfBalber o vol,

¢ Coutrld, 1, Bakt, 22, Mo, 14

Iy 1"“‘-1* hovmte Ivim Moo woherachon damt i relwadl wirden,

Zur Physiologie des Bacillus pyovyaneus, 11, 451

wir mach ciner Mothode, welche bei grosser Einfachheit doch cin reineres
Product licfort, als bisher moglich war.  Unser Zicl ist noch nicht errcicht
worden, doch mogen immerhin cinige  Beobachtungen der Mittheilunyg
wert sein. Vor cimigen Jahren hat 2 Newewberg? iber erfolgreiche Re-
handlung der Staphylomykosis mit der Pyocyanase (Rohfermentloesung)
berichtet.  Derselbe stellte, wic AL Paerst? in scinen erfolgreichen Ver
suchen der Mitzbrundbehandlung  mit  Pyocyanase, diesclbe in ctwas
verschicdenen Weise dar, wic Lmmerich und Locte, namlich durch Aus-
salzen nach Erhitzen aof 58 (6 Stunden). Al 1 L. der sechswochentlichen
Bouilloncultur wurden 500 g. Ammonsulfat gegeben,® nach 24 Stunden das
Auvsgeschiedene ciner mehrtagigen Dialyse aberlassen und dann die Locsung
m Vacoum zur Trockne gebracht.  Dic alkalische Locsung wurde also
micht erst neutralisict und in der Tat haben uns vergleichende Versuche
gezeigt, dass dieses vorzugzichen ist.  Beim Versetzen mit Essigsiaure! wind
Kohlensaure frei, welche beim nachfolgenden Aussalzen in Blasen festyc
halten wird, so dass cine schr schaumige Masse erhalten wird, welche
schweer weiter zu behandelnist. Newendery sowohl wie aerst veewendeten
Bouillonculturen,  Dicse  licfern  aber cine schr schlcimige Flussigkeit,”
welche beim Aussalzen auch den Schlcim ausschetdet, der nun cinen
grosseren oder geringeren Theil dor Pyocyanase mit sich rasst. Wird nun
diese Ausscheidung dor Dialyse unterworfen, um  das Ammonsulfat 2o
entfernen, so bemerkt man cine sffallende Abnahme des Schlcims, so dass
man zur Vermutung kommt, ¢s habe cin mit ausgeschicdenes  Enzym
(wegen nun grosserer Concentration) den Schleim durch Hydrolyse in nicht
schleimige Producte verwandelt, Wenn dic dialysirte Locsung dann i
Vacuum cingedampft wird, so wirkt kein Schlem mchre storend,  bein

Locsen, resp. Inpciren des Products,  Wir haben aus 1+ Liter Bouilloncultur

U abibitationsschie it Tern jgoo.
¥ Comtrlll, 1. Bakt, 37, No, 7.
" Eine missige Vermelrong des Saleos bt et cive geainge Meliraossheilung oy
Wege,
¢ Es st nahe zu 1 promulic Essigsiure bebuts Seutralsanon watig,
Diese Schlcimbildung beruht viellcicht aof der Gegenwart milchsaurer Salec, Auch csigsanine

Salee wd Asparagin lighn schicimige Calturen, Pepton aber nicht,




452 , Loew und Y, Kozai,

mur 1.5 . des Robferments  erhalten. Prof. Nitta beobachtete, nach
Darrcichung von o1 g. desselben per os, bei cinem Meerschweinchen keine
Spur cine  Temperaturerhohung  oder irgend welchen andern Effect, es
waren also keine Substanzen vorhanden, die per es hitten schiidlich wirken
konnen, was von cinigem Interesse sein mag, falls ¢cinmal dieses Rohferment
zur Bekiampfung von Bacillen (Cholera) im Darm zur Verwendung kommen
sollte,

Wir haben nun die Aussalzmethode auch bei Culturen angewandt,
welche mickt seldeimig werden, speciell bei der eingangs erwithnten Cultur-
loesung.  Zcehn Liter der 18 tigigen Cultur warden zuniichst mit Chloroform
versetzt und anen Tag stehen gelassen, um etwa noch vorhandene lebende
Zellen abzutoten. Am folgenden Tage zeigte die Flissigkeit cinen inten-
siven Gerucke nach Isonitril, es musste also cin primiires Amin in der Cultur
gebildet worden sein. Die klare Loesung wurde abgegossen, der letzte
Theil fltrirt und in die Gesammtmenge der alkalisch reagirenden Flissig-
keit (10 L) sechs Kilo Ammonsulfat cingetragen und  unter  hiufigen
Umrahiren bei 68+ stchen gelassen.  Es schied sich nach ciniger Zeit cine
lockige Masse an der Oberfliche ab, welche abgenommen und  durch
IFiltration und Pressen von der anhingenden Ammonsulfatlocsung so gut
wic moglich getrennt wurde,  Durch dreitigige Dialyse wurde der Rest
des Ammonsulfats entfernt.  Schon beim Anrithren mit Wasser  wurde
bemerkt, dass sich cin grosser Teil nicht wicder loste, trotzdem wurde dic
Gesammtmasse in den Dialysirschlauch! gegeben,  Der unlosliche Theil
war von ciner melaninartigen Substanz schwarz gefirbt, und enthielt neben
blaugrinen Pyocyancusfarbstoff noch cinen geringen Anteil hoherer Fett-
sauren, und  ctwas Proteinsubstanz,  Das  Filtrat  wurde zunlichst auf
verdauende Wirkung gepruft, aber nur cine Gusserst schwache Wirkung auf
yequollencs Blutfibrin beobachtet, selbst als noch 0.2Y% Soda zugesetzt
wurde.  Daraus durfte wohl der Schluss gezogen werden, dass die Pyocya-
nasce keine Albumoscenatur besitzt,? sonst wire sic mit ausgesalzen worden.

Bei den Versuchen von Newenberg und von Vaerst musste woh! die volumi-

Vo Au antiseptischiem Zwecke wurde agch etwas Uhlorolorm zugesctat,

! Wahrscheinlich dhaclt sic den Peptuncn,

Zur Physiologie des Bacillus pyoeyanens, 11, 4

) |
-

nose Schleimmasse, die avsgesalzen wurde, viel Enzym mit nicdergerissen
haben,

Es ist desshalb wohl der Schluss gerechtfertigt, dass bei nicht schli-
migen Culturen dic Abdampfmethode (im Vacuum) der Aussalzmethond.

vorzuzichen ist, da sic sicher die Gesammtmenge des Fanzyms licfort,




Uber den Kalkgehalt der Milchdriise.
VON

M. Toyonaga.

Ich habe in meiner fritheren Arbeit uber den Kalkgehalt der grauen
und weissen Hirnsubstanz darauf hingewiesen, dass die Drisen im Verhitltnis
zur Magnesia viel mehr Kalk enthalten als andere Gewebe des Tierkorpers,
was jedenfalls mit der grosseren Zellkernmasse zusammenhiingt.  Es war
in dieser Bezichung natiirlich von Interesse diese Untersuchungen fortzu
sctzen, insbesondere weil in Bezug auf dic verschiedenen Organce des
Tierkorpers auffallend wenige Aschen-Analysen vorliegen,  withrend in
Bezug auf den PRanzenkorper dicse dusserst zalreich sind.

Ich habe zunichst dic Milchdrise in Betracht gezogen, welche ins
besondere deshalb Beachtung verdient, weil ihr Secret in Bezug  au
Mincralbestandtheile ganz ausscrordentlich von dem Blute differiert ; so

fand Bunge:—

100 Theile Asche enthalten lHunvlemilch, Hundellut,
K,O 10,7 3,1
f\':l:i ) ), 1 45,0
Ca O E 0,
Mg O 1.5 0.4
e, 0, 0,14 04
P, O, 37,5 133
Cl 2.4 35,0

Wir erschen hieraus in Bezug aufl den Kalkgehalt ganz enorme Unter-
schiede.  In der Hundemilch berechnet sich das Verhitltnis
MgO:CaO=1:22,0%
in Hundeblute MgO:CaO=1: 2,28



130 M. Toyonaga,

Ich beschriinkte mich bei der Analyse auf dic Bestimmung des Kalks
and der Magnesia, da besonders diecses Verhiltnis fiir die verschiedenen
CGewebe sehr charakteristisch, und dic Asche der Milchdrise iiberhaupt noch
mcht untersucht jst.

Ich trennte bei der Milchdruse ciner Kub so gut als moglich das
Bindegewebe von der cigentlichen Driisensubstanz ab und hestimmte zu-
nichst den Wassergehalt, derselbe betrug 66.7Y,.

Nun wurden 88,641 ¢ Trockensubstanz mit 5 g wasserfreiem Natrium-
carbonat cemischt und verascht wobei das Weissbrennen wie gewdhnlich
schr lange daverte,  Die Masse wurde zuniichst mit Wasser extrahiert und
nach  Entfernung  des  kohlensauren- und  phosphorsauren  Natrons  der
ansgewaschene Rickstand mit Salzsiiore gelast, wobei cine Minimalmenge
Kicsclsiure ungelost blich hicrauf die Losung mit  Ammoniak his  zu
Akalischer Reaktion versetzt und dann mit Essigsiure bis zu schwach
saurcr Reaktion vermischt.

Hierbei bleibt ein geringer flockiger Nicderschlag von phosphorsaurem
Kisen ungelost.  Aus dem Filtrat wurde nun der Kalk mit oxalsaurem
Ammoniak gefillt und das cingeengte Filtrat vom Kalkniederschlag zur
Magnesiabcstimmung verw. ndet.

|- Hllflh‘ .-rhnltvn )

CaCO; =0,3005¢ =0,2231 g CaO
Mg, P,0,=01562 g =0,0566 ¢ Mg()

hieraws berechnet sich
{iir 1000 Teile frischer irfise .

Ca0 =0,8401 Teile 0,2517 Teile

100 T'eile der Trockensabstane

MgO=0,2131 . 0,0639 .,
. . . . : : L AT
\ergleichen wir das sich hicraus ergebende Verhidltnis M mit den fur

Milz und Nicre von Aloy! gefundenen Zahlen und mit den Zahlen fiir das
Muskelflcisch von Siugeticren, so ergicbt sich

Mile Ilriise, Milz, Mankreas, Niere, SlugetiersMushel,
Ca < L .
: 4.07 0,70 4.05 1,84 0,34
My . ' ’ \

I's st somit auch bei der Milchdriise wie bet der anderen Drisen der

b fabreslerichn | I hierche nne 30 N, 1032,

Uher den Kalkgehalt der Milehdruse, 457

Calciumgehalt grosser als der Magnesimmgehalt, wahrond fur das Muskel-
gewebe der Warmbluter umgekehret der Magnestium gohalt grosser ist als
der Calciumgehalt,

Vergleichen wir noch die Mengen von Ca und My im Muskel it denen

in Milchdrise und Milz, so hat man fir dic orgamsche Trockensubstanz ¢

‘:i“i:'l't]”l'r 4'11""-‘):!‘!'!]";.“-". _1f'ff"| "i'-;-f .l.!'.l'q.'_ th" {[‘:”li”: |
. 2 o 07 -y g - J
t tl G-OJS' "l f} I‘f "‘.1',“ Ej‘ |.1l "“
Mg——o0.109 ., 0.038 ,, 0.030 ,,

s ergibt sich somit, dass nicht nur der Calctumgehalt absolut grossor ist
m der Driise wie im Muskel, sondern auch dass der Magnesiumechait dort

wat gerimger ist als hicr.  Ieh werde meine Untersuchungen fortsctzoen.




Der Erntequotient,

\oON

Oscar Loew.

[nallen vollstandigen Ernteberichten aus der Praxis sowohl, wic den Ver-
suchs-Stationen, wird ausser dem wesentlichen Erntebestandteil. wic Knolle ",
Wurzeln, Friichten auch noch dic Menge des Krautes oder Strohes angege-
ben.  Aus dicsen Zahlen ersicht man aber nicht sofort, ob sich das Ver-
hitltniss zwischen diesen Bestandteilen dem Mittel oder cinem Optinmum
nihert.  Behufs ciner sofortigen Beurtcilung dicses  Verhiltnisses misehte
ich den Begriff des Erntequotionten cinzufihren vorschlagen.  Er gestattot
sofort zu crschen, ob unter den gegebenen Bedingungen (Boden, Dinguny,
Wetter, cte.) cin mittleres oder optimales Verhiiltniss crziclt wurde., EFr
gibt dic Hauptleistung dor Blitter, der wichtigsten Producenten organischer

Materie, in vergleichbaren Zalen an, cr zeigt, ob dicse Organc ihre Aufgabe

voll und ganz crfillt haben.  Dieser Erntequotient .
| k !
ll —_— e - Im
S

drickt dic Ernte des wesentlichsten Bestandteils k = Korner, Knollen, War-
zeln, in Procenten der Blattsubstanz, des Stroh's, s, aus.  Man kann fir dic
Zweeke der Praxis dic Gewichte des lufttrocknen Krautes oder Strohs zu
Grunde legen, withrend fiir rein wissenschaftliche Zwecke das Gewicht der
absoluten Trockensubstanz zu dienen hiitte.  Es wiire von cinigem Vorteil,
den absoluten Erntewerten pro ha auch den Erntequoticnten, der sich bei
normalen Pllanzen oft zwischen genau bestimmten Griinzen bewegt, beizu-
fugen.  So betrigt dersclbe im Mittel bei Gerste 73, wiahrend er im Optimum,
wic ¢s wohl in der Praxis nicht crrcicht wird, 100 betragen kann.' B

Bohnen licgt er in der Regel weit iiber 109, bei Erbsen hiufg-iber 200.

V Jeliriegel teillt mil, dass er unter schre gUnstigen Bedinguogen im Glashaus bei Gerste gleiche
Gewichte Stroh und Kimer geerntet habie,  Andererseits Droschreilt L, Weolff Fellversuche, welche auf

100 Stroh nur 6o Thl, Kirner galien und bl Weizen gar nur $0.
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460 Uscar Loew,

Ferner warde or sich i Mittel aus zalrcichen Daten ergeben fir

WERIBLIR: oy o srich pidrnsipdns FA5S Codbe cui Vs bas o vif ikt B
Hafer T KON RIIE R OUSA g SETPNE AR Py .
MRS .. = Pt s ] ¥3s 3 OO0
Senf .4 Joes okl ik Nl v 5<
BUCHWOIRE ot s triodiloe tintdeitioashe el v

Waohl haben schon verschicdene Forscher den Korner rtrag hic und da
auf 100 Theile Stroh bezogen, aber ¢s st systematisch weder der mittlere
noch der nl}ti'm.;lc w Lratequoticnt * bestimmt worden.  Besonders war os
P. Wagner, weleher scine Resultate mit Cerealien in dieser Form ausdrickte.,
So fand er z. B, dass bei verschicden starker Stickstoffdingung auf 100 Thi.
Stroh resultiren konnen bei Hafer 51-87 Thl. Korner, bei Roggen 46-53,
bei Weizen 33-63. Ferner hat er bei Flafer auf 100 Thl. Stroh 52 Thl. Kir-
ner erhalten, als er Chilesalpeter bei der Einsaat gab, aber 64 Thl. Korner,
wenn or dicsen bei beginnendem Schossen zufligte. !

Gewisse Verhiltnisse fihren zu cinem Ucbermass von Blattproduction,
andere wicder ermoglichen den Bliattern, dic von ihnen bereiteten organi-
schen: Nubrstoffe in ausgicbigster Weise der Ausbildung der Friichte zu-
kommen zu lassen.  Diese Arbeit mit ciner Zal auszudricken, beabsichtiot

der Erateguoticnt.

' Die Stickstolilingung der Landwintschatthichen Calturpllanzen, 1892, S. 164

Ueher die physiclogische Wirkung des Chlorrubidiums
auf Phanerogamen,

VON

Oscar Loew.

Versuche mit Buchweizen hatten mir friiher gezeigt,! dass cine physio-
Ingische Vertretung von Kalium durch das ihm so nahe stehende Rubidiom
nicht miglich ist  Zu dicsem Sehlusse zwar schom vor mir Birner und
Lucanus? gekommen, allein ich constatirte immerhin cinen grossen Unter-
schied zwischen der Wirkung von Rubidiumnitrat und Rubidiumchlorid.
Mit  Nitrat crgaben sich pathologische Stirkeanschoppungen, cine Ver-
dickung und Torsion des Stengels, Sistirung des Lingenwachstums, Finoll-
en und Fleischigwerden der Blitter und schlicsslich erfolgte der Tod, bevor
cine Bliite entwickelt war, Wurde gleichzeitig ein Chlorid Salmiak) zu-
gesetzt oder Rubidium nicht als Nitrat, sondern als Chlorid verwendet, so
streckten sich die Planzen und gelangten nach Errcichung ciner weit bedeu-
tenderen Hohe bis zur Blatenbildung was deutlich fir den Einfluss von
Chloriden auf den Starketransport spricht.  Erst nach der Bliitenbildung
traten Hemmungserscheinungen ein, es fand cine Anhiufung von Zucker und
Verinderungen des Chlorophylls statt und die Panzen verfielen einem lang-
samen Siechtum, ohne cinen Samen producirt 2 haben. Weiter gelangten
Pflanzen, denen Kalium und Rubidium zugleich gegeben wurde, indem dic
Hilfte des in der Controlloesung verwendeten Chlorkaliums durch Chlorrubi-
dium crsetzt war.  Indessen auch hier wurde dic Hohe der Cnlltfn]pﬂ;;n,n_-n
nicht erreicht und kein reifer Same gebildet, die Planzen starben nach der

Blitenperiode ab, Trotz der pathologischen Wirkungen ergab sich immerhin

blandw, Vers, Stat, 27 S, 3%0).

* lid, 7, S, 261




402 Osear Loew,

fiir das Rubidium cin physiologischer Nutzen, den das Natrium nicht besass,
denn dic Pllanzen producirten weit mehe Trockensubstanz, was vielleicht
nur auf ciner Unterstitzung der Wirkung der im Samen gespeicherten Ka-
liumsalze beruhen mag.  Von Interesse ist hier die Beobachtung von
Mulisch, dass Algen in ciner Culturloesung sich gar nicht entwickeln, wenn
darin statt der Kaliumsalze Rubidiumsalze vorhanden sind.  Ist es hier dic
Zellteilung oder die Assimilation des Kohlenstofls, oder die Eiwcisshildung
ader sind os diese drei wichtigsten Vorglinge zusammen, welche mit Rubidium
statt des Kaliums nicht ausgefiibrt werden kimnen?  Dicse Frage konnten
viclleicht Versuche mit Pilzen entscheiden.  Hier beobachtete ich nun, dass
Bicrhefe und der gemeine Pinselschimmel sich sogar noch besser entwickeln
kimnen, wenn bei Zucker als organischer Kohlenstoffquelle Rubidium statt
des Kaliums dargeboten wird,  Beide Elemente kamen als Tartrate zur
Verwendung.  Werden jedoch weniger gute Kohlenstoffquellen, wice Natrium-
qcctat, verwendet, so stosst man aul cinen bedeutenden Unterschied  zu
Gunsten des Kaliums,  Da non verschiedene Pilze eine verschiedene Wachs-
tumsgeschwindigkeit besitzen, somit wahrscheinlich der Fiwcissbildungs-
process mit ungleicher Fertigkeit ausgefuhrt werden dirfte, liess sich ver-
muten. dass die Verwendbarkeit des Rubidiums bei dicsem Process auch

nicht stets mit derselben Leichtigkeit vor sich gienge.  In der Tat hat Gun-

ther? beobachtet, dass withrend der Mlz Botrytis cinerea Rubidiumsalze

physiologisch verwerten kann, dicses bei Riazopus nigricans nicht der
1all ist.  Ieh beobachtete cine Vertretbarkeit bei Bacterium coli uml,
wenn auch in weit geringerem Grade, bei B, pracyancus, wihrend bei
Cladothriz edorifera selbst bei Zocker als Nihrestofl cine Vertrctung sich
als unmaoglich erwies.

Rubidiumsalze zcigen somit in physiologischer Bezichung ¢in eigenar-
tiges Verhalten.  Die oben crwithnten pathologischen Effecte beim Buch-
weizen cinerseits, dic ginstigen Efecte bei Hefe und Schimmel andererseits
veranlassten mich, die Versuche mit Phanerogamen in modificirter Form
vieder anfzunchmen.  Ich versuchte dic Wirkung klciner Dosen  Rubidium-

chlorids bei Mlanzen unter normalen Erndhirangsbedingungen.

¥ Wien., Ak, Her, 1800,

¥ Inaupuraldissertation, Frlangen 187,

e —

und mit Fliesspapier gut abgetrocknet, und die ganzen Pllanzen
im frischen Zustande, mit folgendem Ergebniss : —

- — — " -

Ueher die physiologiselie Wirkung des Chlorrabidinms auf Phanerogamen, 403

Versuch mit Brassica chinens:s.

Drei Topfe mit je 1 Kg. Boden wurden gedingt mit : 1 ¢ Kaliumnityae

0.5 ¢ Ammonsulfat, und 0.5 g. Monokaliumphosphat.
Topfa, 10 Milligramm Rubidiumchlorid.

poe BCSON

w € diente zur Controlle.

Ausserdem erhielt

Der Chlorgehalt des Bodens entsprach nahe zu 0.05 g Na Cl per Kilo, er
war ¢in lchmiger Boden, zum Teil aus vulkanischer Asche bestchend,

Am 21, October wurden 10 Samen pro Topl ausgesit und am 5. No-
vember die jungen Pflanzen auf je drei miaglichst gleich grosse, 6-
reducirt. Gegen Mitte November ergab sich, mit Ausnahme

in b fiir die Rubidiumpflanzen cin besseres Wachstum ale fir dic Contral-
pllanzen, cin Unterschiced, der mit der weiteren Entwicklung imme

7 €m. hohe,

ciner Pllanze

r bedeu-
tender wurde. Am 17. December ergaben dic Messungen fiir das |

Blatt jeder Planze Folgendes : —
K

angste

a b. ¢. Controlpflanzen.
21.0cm. 14.0 10.3
e W 1.1 17.0
28.2 . 25.5 | 21.1

Am 22. Dec. wurden die P . h Ini
¢. wurden die Pllanzen ausgezogen, die Wurzeln gereinigt

gewogen

a L. C
TR .
14.3 2. | 6.1 | 10.1
16.7 ., 14.0 J 0.2
IR8 28.2 13.0
Mittel: 16.6 | 131 11.8 :
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464 Osear Loew.,

Es war somit ein stimulirender Effect des Rubidiumchlorids zweifellos,
doch war dieser bei Erhohung von 1o Milligramm auf so pro Kg. Boden
nicht vermehrt worden, die Planzenmasse war im Gegenteil in letztrem Falle

etwas kleiner als im ersteren,

Versuch mit Gerste.

Zwei Topfe mit je 1 Kg. lufttrocknem Boden erhielten als Grunddiing-
ung je 1.5 g. Ammoniumsulfat, 0.5 g. Monokaliumphosphat, 1.5g. Calcium-
superphosphat, 1.0 g. Kaliumcarbonat ' und 0.5 g. Natriumnitrat. Einer erhiclt
ausserdem noch 0.2 g. Rubidiumchlorid, der andere die aequivalente Menge
Natriumchlorid. In jeden Topfl wurden am 14 October 10 vorher gequollene
Samen ausgesit und die Entwicklung im Glashause wie beim vorigen Ver-
<uch beobachted. Am 21. October wurden die Pflanzen auf 4 pro Topf re-
ducirt, so dass alle von moglichst der gleichen Hohe waren. Gegen Ende
November zeigte sich ein deutlicher Hohen-Unterschied zu Gunsten der
Rubidiumpflanzen, der stets zunabm. Dic Messung am 17. December
ergab :(—

__—_——_———_—.—____——

Rb- Pflanzen.

e — —— —_—— = i—

Control- Pflanzen.

44.6 cm, 30.1 cm.
B8 46.0 |,
46.8 ., 47.0
33 » 495 w

Dic Hohen-Unterschiede nahmen zu, wie die am 19. Januar anfgenqm-
mene photographie (Tafel XXV gut erkennen lisst. Dabei waren die Rubi-
diumpflanzen vollstindig normal.?  Wegen Auftretens von Pilzen wurden die
Panzen schon bald nach der Blitenperiode geschnitten. Das Gewicht
betrug :

3 Das Kaliumcarbonat wunle spilter separat dem Boden cinverleibt.
2 Ob Buchweizen und andere Pflanzen hicbei ebenfalls normal bleiben, soll noch gepriift werden,

Ueher die physiologischie Wirkung des ¢ Moreabidiams auf Phanerogamen,

4125
Hul—nl.uuq-ll L2, Controdptl ey,
Achren, Frischpewicht ; At el P, S 3.7 ¢
. ' i ..1+..( o
Lebende Blatter, frisch v 81.3
. . - L 1 L] S 1 2
3 n 335 o
Abguestorbene Blatter, lufttrocken 5.2 £ 8
in dritter Versueh wurde mit Spenacen oleracea angestellt.  Alle Ver

I'I-I'tl' i - | Ler ¢ : : .
nsse waren hicr dic r'.]'* ichen wie oben bei Drassiwa. Dot 1 “nhiulium

pllanzen crhiclt der Boden 50 Milligramm  Rubidiumehlorid por Kilo.  Als

der S; | ! : T o .
- ten rail war, wurde goschnitten und die be sten 1nx. Ill['l ire frisch
. 1 w1

W en.

: ';."'"I'u“'j'”.i'l s %
Crewicht dor grossten Pllanze, Varictat 1 ... . 182

. . b . 1 =<0 17,
Dic zwui grossten Planzen der Varictat 11 16.5 & |
’ " i j: t:'

Rl o o L s
hatte somit in allen dicsen Fallen cin stimulirender Effcct des Kuls

divme 1l . .
mchlorids stattgefunden, was wohl von betriachtlichem thy. orctischen In

ltl" asg \S N ‘1 L o . . 1% 1 "
esse st e dic Zwecke der Praxis jedoch ist cine Anwendun:s des Salz
ausgeschlossen, da dessen P'rais cin zu hoher ist,!

) B : .
Es kos'en 1oo g Kb Cl=g: Mark (e, 6 Yen

A ——
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Un the Stimulating Action of Manganese upon Rice.

M. Nagaoka.

In our last Bulletin the observation was communicated that small doses
of manganese administered as sulphate had a very favorable action on the
development of various plants.  This made it very desirable to carry on a
ficld experiment with rice which is the most important agricultural plant in

Japan.

Thil’t)' sIX wooden frames cach I'L‘]Il't::al.‘llliﬂ;{ an arca of 0.820 s(juarc
Mcter were placed, three feet apart, into the lmdtly ficld of our College farm
to a depth of 6o cm., lcaving 6 cm. above the ground. The soil had not re-
ceived any manure the previous three years and was now manured! in the
ratio

of 100 Kg. N per ha, as ammonium sulphate
wowoow KaO L as potassium carbonate

w u w Pg0¢ & ., asdouble superphosphate.

- 3 L] :
The potassium carbonate ' was se arately applied (June 23) and the
) | | 3

other two salts four days later.

On June 29 manganese was applicd as manganosulphate in such quanti-
tics that the amount of manganic oxid corresponded to the following propor-

tions, three series being observed in cach case : —

' Before manuring the soil was sifted, and all remnants of former vegetation removed,

. -
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On the Stimulating Aetion of Manganese upon Riee, 469

e o

Mu, O, por b,

Nooof woeslen franees, : No. of Mh' ”'; Fu'l Em|.1 v Straw AVERAGE,
Ky, Ciram, , :
n Y ) b e . perha, | grins, | gmins, T 8
i (rames, L Full Empty
’ 13 *5 | o | v & R RY. RY. - . Straw, Total
orains, crains, ‘
2 14 20 0 0 e ———— - i
: 1 27 1o 05433 1 no nuanure 151.6 1.2 193.0
} 16 28 15 1250 '3 and 0o 142.6 30 171.0 1503 3.0 185 0 '8 2
‘ b B L
g '7 24 20 1.600 . 5 Mn, O, 156.5 2.7 101.0
(0 B 30 25 2083 is $ietd
7 1) 31 30 249 3 waMn, Oy 1770 4.6 242.0
X o 32 35 2.010 4 227.8 6.3 3128 202.8 S 4 afus 6 1772
= N d 4+9
‘ Y 33 40 3332 & 2026 52 | 2540
10 22 34 45 3749 T N LSC—
¥ 23 {5 50 4165 ] 250.6 68 319.6
I "
" < 36 - 1,582 5 0 230.6 §.N 2886 247.3 =0 08,7 $64.0
On July 7 the young rice plants (55 days old) from the scedbed, were - -
transplanted into the frames, cach receiving 16 bundles of twelve healthy 4 249.9 6.3 ©1.6
) or . o . = . e 16 on ,
individuals of cqual size.' The treatment (irngaton, ctc.) did not differ, 5 257.6 4.8 107.5 256.9 K ot e
- b 4 4 1T ¥ L L ] . :!S :
from that usually observed with the rice fields in Japan. 'he weather con- 262.6 $.1 2780
Jitions were not favorable this ycar for this crop in the whole Empire of ‘
) - . 2775 53 3154.6
lapan, but the relatively low summer temperature diminished on the other E 4 -
‘ ‘ - 209.4 78 416 264.3 6.3 : -
. . . RS s . ol . . =Y, 22%7.7 20N
hand the dangers from fungi and inscct pests with this crop. Our frames re- ” ' ’ 3 3277 8.3
- . 245.0 5.0 2870
mained free from such pests. The crop was harvested on November 29 ., g ot
uith 1‘11- I.u]lu:\in*_: ' .“'\Hh, Hllt.liﬂul ll} W L‘i;,_[l‘lil’lf_‘_’ ill ll‘.ll.' .lil‘ ll;l)' C”l'll“tlun. Y 279.0 10.3 3130.6
L]
IR - f
-5 :{L‘,; S-' 1350 3721 (.8 ;‘\q fi2% 4
. - =
L 272.7 5.2 126.0
7 270.0 5.8 374.7
10 30 2;6; 4.4 ;lfln _?f.";? 42 140.0 i1z 8
s 2064.6 82 325.8
| 20 33 267.8 : & :
1 The varicty was the Satsumas, Characterizer] by ils resistance power atl medium duration of ' 7 4 N0 267.3 0.0 1220 3.2
32 2&3.4 35 1090

vegetaton,
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O 20615 SO 304.0
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12 1545 6.7 3314

24 53 270.4 5.2 364.1 17206 | 3.1 5.2 6210
16 253.9 | 0.4 400 | |
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The application of manganese had thercfore a considerable influence

upon the yield, which will be noticed more conveniently by the following
table. in which we take the yield in grains of the manured plot without

manganese as a unit :—

Mn,0,, Kg. per ha Harvest of full grains.
(Average)
none ,. | S s e .. 1.00
., SRR S T L Mk Pt sedumis s 10
20 coieveitissencinbid . el v s 44 .30
30 . PPRIRE . oy 19 P E S % 1.32
7, O PPTRSR N I WL R Py . S raioaely 1.32
P ST PO R ORI G O S TSR 1,
M55 ciaisroe . . et 1.34
¢ Gy PR b SORNOE JORDEIRT SR IowT o B30
] TR PO AR SR S S B I 4 US 7.
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It will be noticed from these figures, that a moderate dose of 25 Kilo
Mny Oy per ha led to an increase of the harvest of one third and that
higher doses of Mn,O, did not influence cssentially this result under the
given conditions,

It is further of some interest to examine whether the average ratio

between the weight of grain and straw is affected to any extent by the in-

K. 100 g
gy nch  expresses

fluence of manganese.  The quotient of yield!

the percentage of grain relatively to straw is for the different cases —
m

MANURED PLOTS.

Amvount o “H:l '_I | ha, { luotient «f Yiekl,

NO mangar ese

- =
i |
10 Ky %o
|
) ™ l
» ‘,‘- i
o IR
25 79 n
T
jo 8] 3
Ji
"l
u; \'1.: |
- {
‘11 ,\, &b
45 ol
LN
5 77
5; ' | -'} /

Fhe application of manganese had therefore—ceteris paribus—a favor

able influence on the quotient of yicld.

Let us now determine by caleulation whether the application of mangano-

sulfate would be profitable for the farmer.  The price of 100 Kilo of purc
crystallized manganosulphate is according to the latest pricelist of Theodor

Schuchardt= 110 Mark or 53 yen.?

I'he average production per ha, of grains of rice with husk is= 152+

SRAL S

Al and of airdry straw = 52350 Kilo.

1ty llll‘ @Hlf#ﬁtﬂ l'f ]:fﬁf{ﬂﬂlt‘tlm hlu'h‘tj s the artale ol s, lore in this lulletin
?  Mark = 383 ron, latest quotation,




4:‘1 !. o\'lm.‘i

The wholesale price of crude rice grains is 9,9 sen per Kg., of airdry
straw = 1.2 sen, per Kg. hence the average yield per ha, has a value of 340
yen in grains and 63 yen in straw =412 yen.

An increase of one third would have an additional value=137.33 yen
while the cost of the mangano-sulphate required would be=30 yen.
IHence the application of this sait on soils poor in manganese would be of
advantage.  The impure manganous chlorid of commerce would fulfll the

S il - en 1 s above Casce.,
same purpose and would cost less than 10 yen in the above ¢

On the Physiological Action of lodine and Fluorine
Compounds on Agricultural Plants,

BY

S. Suzuki and K. Aso.

A. On the Influence of Potassium lodid on Oats.

By S. Suzuki,

I have demonstrated in a former article!, that potassium iodid in
exceedingly high dilution can exert a stimulant action on plant growth.
The pea had served for that experiment. 1 had, however, at the same time
commenced an experiment with oats, the result of which are described in
the following lines.

Soil and manure werc exactly the same as in the former case : cach pot
contained 2300g. air dry soil and was manured with 3g. Na NO,, 3g.K,CO,
and 4. 6g. common superphosphate. The seeds were sown (1 5 in each pot)
on Feb. 21 and the young shoots reduced on March 7, to five per pot of equal
height. Pot No. I. received on March 11 and 25, April 14, 21 and 28 and
May 6, cach time 0.01g. potassium iodid dissolved in 100 c.c. water ; further
pot No. I1. 0.001g. and No. I11. 0.0001g. of that salt, while No. IV. served

as control. Those quantities of potassium iodid expressed in percentage
of soil are :

No. I = o000 2609 %
No. 1I. = 0.000 2609 %
No. III. = 0.00002609 %

Bull. College of Agricultare, Toyko Vol. ¢, No. 2. . 199
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In the beginning of May, the tips of the leaves of No. . turned reddish
vellow and further growth was retarded, but an increase of shoots made up
for the loss in height, leading finally to an increase in the yield compared
with the control plants (compare the photograph, Plate XXVI). The
plants were irrigated almost daily with 3j00c.c water until the flowering
stage was reached, after that with sooc.c. The flowering period was over
on May 16. The plants were cut on July 6. The straw and the grains,
unhusked, were weighed in the air dry state with the following result :

| L 1. 11, v,
A
Number of Stalks, | 15 14 4 0
Weight of grains, un & g
husked, g. 248 253 72 | 24
Wedght of straw, g. 453 306.6 584 45.2

—————————————————————————————————————————————

The result undoubtedly proves a stimulant action of iodine, even if
present in such a small quantity 2s 2. 6g KJ in 10000 Kilogram of soil as in
No. 111. The increase however, is with oats not so large as with the pea
(These Bulletins, vol. V p. 199).

I had mentioned already in my former article, the cxperiment of
A. elcker who soaked seeds of wheat and barley for a short time in a 1Y%
solution of sodium iodid and observed with such sceds, an increase of yield.
The quantity of sodium iodid that penetrated into those seeds must then
have been exceedingly minute, otherwise a poisonous effect would have
shown itself. 1 have repeated that experiment with oats. The seeds were
soaked for 24 hours in a 19 potassium iodid solution, washed and then sown
in two pots, 15 seeds in cach. Later on the young shoots were reduced to
five of equal height.  After a few wecks, it became clear that the plants did
not so well develop as the control plants. This may be due to more iodid
having entcred into the grains than in the case described by Veleker.
This difference is probably caused by the prolonged soaking in my case,
Also differences of temperature during the soaking process can influence the
result. The plants were cut on July 13, and the straw and grains, unhusked,

weighed in the air dry state with the following result :
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m

L | & | Cantrol,
Weight of grains, unhusked, IS g 168 g. 14 L.
Weight of straw, 244 . 228 . 45.2 .,

M
This shows that the amount of KI absorbed in the soaking was large
cnough as to cause a retarding influence, which was much greater, however,

in regard to the production of straw than in that of grains.

A field experiment further was made with oats. On 3 plots, cach
measuring 20 square meters, an cqual amount of oats grains previously
soaked for two days in water was sown on March 21. On April 13, the
young plants had reached 3—4 cm. and were treated now the first time with
potassium iodid solution'. The treatment was repeated on Apr. 22, May 7
and 22, and June 10. The total quantity of potassium iodid applicd to the
plot No. I. was 0.25g., to the plot No. 11. 0.025¢. On June 26, flowering
commenced, on July 16, some spots of rust became visible. On August 6, the
plants were cut, but owing to several storms, some loss of grains had
occurred ; hence the final weight is somewhat below the actual production:
The straw and grains, unhusked, were weighed in the air dry state with the
following result .

| I, I, Control,

Weight of straw aml grains. 6.06 K. ] 608 Ke, 605 Kg
Weight of grins. o |, 078 283

A small increase of yield had therefore taken place by the application
of 0.25 g. Kl for 20 — Meters, while 0.025¢ had no influence.

¥ The solution was highly diluted, each dwe of potassiom iodlid being Jdssolvad in 10 litres of
waler,
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B.  On the influence of potassium rodid on radish

By S. Suzuli.

The same plots' which had served for the culture of oats just mentioned
scrved for this experiment with radish.  One plot received 0.5 g. potassiom
iodid in one dose that is double the quantity of that of the last ex-
periment wish oats, the next plot received 0.05 g. potassium iodid in one
dose (also double of the last experiment). The radish seeds were sown
Oct. 1 and the young plants were thinned out on Nov. 4. After four
weeks a considerable difference in favor of the jodine plants was noticed.
On cach plot (20 square meters) were grown 60 plants, which were

harvested on Dec. 24.  The results are as follows :—

| o5 K], 005 KI. Contral,
|
[ Number, | 19 | 23 10
Larmge I'*t JLE
Average periphery Weiglt, S440 €. 735001, 27708,
ol roots = q.5 ¢.m,
\We'ght of roots, 2370 .. 4 3360 .. 1440 .,
|

[ Numlr, 24 ‘ 20 15
Miklle sized plants,
Average peripheryd Weight, 020 ¢, 1| §220 . 3020 g.

-

ilt iill:i '-It.“ "".

"Weight of mots, | 1370 ., | 1540 ., 1010 .

Numlwr, 17 | 17 35
Seall plants, |
Periphery of roots{ Weight, 1900 2. 1080, J1I0L.
g.70.m, amd less,

"Weight of roots, ] 520, 10, 700
Total weight of plants, 114204, | 13700 8. Soo0g.
2 i . Toot, Jatoy. | 3410 ¢ 3240°¢,

|

' Foch plot was manured with 200 g, double superphosphate, 312,5 g, (NH ), S0 and 3125 ¢

woxl ash, the latter being given in a highly diluted state ten Jdays later,
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This result shows a very favorable influence of potassium iodid in
small quantitics on the yield with radish. A calculation as to the outlay
and profit is of some interest.

K1 applied for 20 square meter = 0.03 |,
Corresponding for 1 ha = 23 &.
its valuc = 0.6 yen
The increase in harvest per 20 sqm. = 2170g. root,
Corresponding  per ha = 1085000¢. ,,

= 289 Kwamme.
its value = 2.89 yen
Hence it would certainly be profitable to apply small doses of potassium
iodid to the field ; the costs would be however very trifling, if we would
substitute the crude ash of seaweeds for the purificd potassium iodid!. It
might be here also called attention to the interesting fact that the farmers
along the coast of Japan apply sea weeds as a green manure with very much
success, which very probably is not only due to the small quantities of
potassa, nitrogen and phosphoric acid, but also to some extent to the small
doses of iodine present.  Finally T might point out that it might not be
advisable to make an application of iodine compounds every year on the
same field, since the iodine might gradually be increased to a point where
-the stimulating action ceases and a noxious action commences. An
application on only cvery second or third year might therefore be

preferable.

C. Oun the influence of sodinm fluorid on oats.

By K. Ase.

In a former article was shown that fluorine in the form of sodium

fluorid applied in exceedingly high dilution on barley, wheat, rice, soy-bean

¢ Since this ash contains about § per mille iodine, 5 Kilo of it would suffice 1o supply the NECCATY
quantity per ha,
? Bul. College of Agriculture, Tokyo, Vol. 5. No, 2. p. 181.
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and pea plants, can cxert a stimulant action.® In the following lines
another cxperiment with oats will be described.  All the conditions in
regard to soil, manuring, time of sowing, kind of seed, the number of shoots,
watering and harvesting were exactly the same as in the above described
pot-cxperiment made with potassium iodid dy S. Suzwds; hence the reader,
is referred in this regard to the introductory remarks of the above
communication.

Pot No. I received on five days o0.01g. sodium fluorid in 100.c.c. water,
No. 1L o.001g and No. I1l. o.o0o1g, while No. IV served as control. The
applications of the highly diluted solutions of sodium fluorid were made on
March 11, April 14, 21 and 28, and May 6. On May 20, it was noticed
that the plants of No. 1. developed best, then followed those of No. 1.
There was hardly noticed any difference between the plants of No. 111, and
No. IV.  The color of the leaves of No. . was a little paler than that of

the control plants.  On May 29, the number of cars was

Nn. l p
No. 1L 4
No. 1L 3

No. 1V, (control). 2

The plants were cut on July 6. The straw and grains, unhusked, were

weighed in the air dry state with the following result : .
m
| I I m A
I — E—— ——
Numlxr of stalks, | N ) 10 0
Wfiiﬂl:m‘:tlﬁ’fﬂ“‘- 3 2j0 4.2 253 24
Weight of straw, ¢ | 0. 45.0 456 4352

This result undoubtedly shows a stimulant action of fluorine in the
proportion of 2.17g. in 10000 kilo seil as in No 111, although the differences
arc here not so large as in the case of the pea, described in a former

Bulletin.

* Although the presence of fluorine has 10 e asumed almost in every soil, it is of speeal interest

that it occurs naturally in wines from cortain countries (Holzman),

' CL Bul. V. No. 2.
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D. On the !‘Hj?m‘m‘:‘ nf sodium ﬂm!:'frf on radisi.

J'l:r A‘- 4"51".

——— e

Two plots, cach measuring 10 square metre, had received during the
summer, 0.6 and 0.06g NaF., and again shortly before sowing the sceds of
radish, they reccived 0.8g. and 0.08g. sodium fluorid respectively. The

manure was the same as mentioned in the above field experiment with

potassium iodid. The radish was sown on October 1, and the young plants
thinned out on Nov. 4. Towards middle of December a difference in
development between these plants and control plants was very plain.  The

plants were harvested on Dec. 24 with the following results . —

t a, Iy, control,
} {014 g. NaF) (1.4 2. NaF) \
r
. 4 B B 7SN
Total weight 79704, 64001, | 3514,
Weight of the ten largest | 3
rﬂ, chde | 2050¢. 1470¢. | G17g.

A stimulating action of considerable magnitude is therefore quite
cvident and it is of special interest that the smaller quantity o.14g. sodium
fluarid has produced a better result than the ten times larger quantity. The

cost of production of the increased amount of radish is to be seen from the
following calculation :

NaF applied for 10 square metres = 0.14 &
» corresponding to 1 ha. = 140¢.
[ts cost = 8.4sen.
Increase of harvest per 10 sqm. = 4.136 Kg.
w Corresponding to 1 ha. = 4156 K.
Its value = 1106 yen.
i




On the Chemical Nature of the Oxidases.

BY

K. Aso.

The oxidases are considered gencrally as kinds of enzyms and indeed
various of their properties are in favor of this view. Also the observation of
Slowtzoff * and of Epstein® scem to fully establish the enzym-nature of the
oxidascs. Recently, however, 7. /. Kastle and A. S. Locvenhart® des-
cribed experiments which scem to indicate a certain analogy between the
behavior of oxidases and that of organic peroxids towards certain antiseptics
and poisons. These authors conclude therefore: “the oxidizing ferments
are peroxids, formed when autoxidable substances come in contact with air
and these peroxids give up a part of their oxygen to other less-oxidizable
substances present in the cell.” *1In other words, that the process of
rendering oxygen active by the living cell, is probably brought about in
essentially the same way that this is accomplished by phosphorus, benzal-
dehyd and other oxygen carriers, viz, as one phase of autoxidation.”
Further, these authors hold that * the function of hydrogen peroxid in the
guaiacum hydrogen peroxid reaction, is to react with some one or more of
the organic substances present in the plant or animal extract to form an

organic peroxid.”

t Z. Physiol, Chem, 31. Sowtzoff observad that the action of laccase is proportional to the square.
root of its quantity, Tle considers the laccase as a pecullar protein substance which is not changed Ly
pepsin or pancreatin,  In the pure state, it is killed already at sofc, in presence of mineral substance
however between 65-70°C.

* Arch, Hyg. 36. 1 140, Lpstan olserved that the presence of hydrocyanic acid in small
quantitics prevents the action of oxidase and that after the removal of hydrocyanic “acil, the activity of
oxidase is restored,

* Americ, Chem, Journ, XXXV No, 6, Dec, 1901,
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These authors based their view principally on the following special

obscrvations

(.  Benzoyl-phthalyl-and succinyl peroxids give directly guaiacum blue
with tincture of guaiac. Hydrogen peroxid alone gives a faint blue color
and that only on heating with guaiacum tincture.  The authors mentioned
further, that lead dioxid and manganese dioxid give the blue color. But
from these facts certainly does not follow that every substance which can
produce i blue color with guaiacum must be of the nature of a peroxid.
Indeed lead dioxid and manganese dioxid are no genuine peroxids like
barium peroxid is and further we find that not only every weak oxidizing
agency (nitrous acid, ferric chlorid, potassium ferricyanid), but also oxid of
silver and further gquinone may produce the blue guaiacum reaction at once.’
Some other observations of these authors are however of considerable
interest, namely the bluing of the guaiacum tincture by benzoylperoxid can
be prevented by hydroxylamine, and phenylhydrazine. In the same way,
also the oxidizing action of the potato juice on guaiaconic acid can be
inhibited.  IHowever, it might be objected that hydroxylamine and
phenylhydrazine might merely destroy the guaiacum blue, while they do not
counteract the oxidizing activity itself.  Indeed, T have already observed
some time ago that the blue color produced with guatacum tincture by the
action of oxidase disappears, when a little free hydroxylamine is added.
Also phenylhydrazine (0.5%) decolorized the freshly formed guaiacum blue.
The inhibitive effect of hydrocyanic acid on the action of oxidase was
obscrved again by Kastle and Leevenftart?® after Epstein and also mysell
had made the same obscrvations.

A further obscrvation of those authors relates to the inhibiting action
of sodium thiosulfate. When to 2¢.c. of a potato extract o.5¢.¢c. of %
solution of the thiosulfate was added, the blue color with guaiacum was
prevented,  Since other enzyms are not injured by sodium thiosulfate, it was

inferred that the oxidase is no enzym proper.  But here it might be objected

¢ Ouinone produces a blue color also with the tetra paper of Wunler, The gommon quinone is
probably a diketon and not a peroxid as formerly belleved ll"‘itlﬁj.

* They observed that » g parts prussic acil in 1o million parts of juice very nearly mark the limit
ot the posonous offect of that ackl on the oxidizing substances in the potato,
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that an oxidizing enzym must naturally contain differently constituted active
atomic groups than the other merely hydrolyzing enzyms, devoid of any
oxidizing power ;! further it might be objected that the oxidase caused the
oxidation of thiosulfate sooner than that of guaiaconic acid.

I had obscrved a year since that the guaiacum blue may casily be
decolorized by certain compounds present in some plant juices as, eg., in
that of radish and it requires often a certain excess of guaiacum tincture to
preserve the blue guaiacum reaction for some time.  Also tannin not only
prevents the usual guaiac reaction of peroxidase, but in certain (uantitics can
also bleach out again the blue color after it has made its appearance, *
such facts might also apply to the observation of Kastle and Locvenhart
that the onion bulb gives no guaiac blue reaction. [ can confirm this
statement, but if we precipitate the enzyms of the onion with alcohol first
and thus remove compounds that interfer (allylsulfid 2), the guaiacum
reactions for oxidase and peroxidase, can be obtained with the Afucous
solutions of these enzyms, although these reactions set in here more slowly
than in other cases. 1 might further add that the onion juice shows an
unusually strong acid reaction and that after neutralization also the
guaiacum blue reaction can be slowly produced with the juice itself.

Recently Bach and Chodat obscrved that the juice of Lathraea
squamaria yielded on addition of some diluted baryta water, a precipitate
which after treating with dilute sulphuric acid produced at once an intensc
blue color on paper impregnated with starch paste containing potassium
indid.*  Their conclusion is, * Die sofortige Jodausscheidung aus Jodkalium

konnte daber nur von einem acylirten H ydraperoxid herruhren,"

' A similar observation was made by the writer in rezan] 1o the behaviar of eheyms lowan!
sonlinm Muoril 7 while most ensyms are it injured by It the oxilase proper (laccase) is killed easily,

* Compare my article, *On the Role of Oxidase in the preparation of Cownercial Tea; Bul,
College of Agric. Tokyo, Val, IV, No. 4 p, 256,

* Schonbein had observed as early as 1864 (Joum. (Ur prakt, Chem, W, 88.3.460) that cortain
djucous extracts of plants give a blue reaction with acidulated iodid of potassiun starch, which reaction
be supposed to be due to nitrous acid.  Many plant juices however yiehled that reaction only aftes

Sunding for a series of days, In the lattor case, nitrife might have been produced from the nitrates,
frequently present in plasts, by bacterial action.

‘i
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But we must take into consideration that iodine can be very casily
liberated from potassium iodid by the most different oxidizing influences,
in presence of an acid reaction.  These authors also observed that some
plant juices will lose the property of liberating iodine within a few minutes,
If this is so. we have already a clear proof before us that this oxidizing
principle is not identic with the oxidase characterized by the guaiacum blue
ceaction. since this can still be casily observed in a plantjuice after a few
days, although the reaction will then be weaker. Also the further interest-
ing observation of these authors that in the wilting of a plant the iodine
rcaction disappears first, militates against the identity of this oxidizing

principle with the common oxidase (laccase).

I have made a series of tests with the juices of potato tubers and the
oot of radish, which yield the guaiacum reactions for oxidase and
peroxidase very well.  But, with these juices, I could not observe the iodine
reaction. s 1 supposed that these juices might contain some substance
which interfered with the formation of jodine starch, or absorb the iodine
immediately after being liberated 1 have treated those juices with an excess
of absolute alcohol and after washing the precipitates, containning the
oxidizing enzyms, with alcohol they were dissolved again in some water,
These solutions also yielded the guaiacum reactions upon oxidase and
peroxidase very well, but not a trace of the fodine rcaction. 1 applied
for one volume of this solution o —1 - volume of a 27 starch paste to which
19 potassium jodid and 0.3 ff acetic acid was added.  These mixtures
vielded even after twenty four hours standing in darkness, no trace of any
blue reaction, while the guaiacum blue reaction even in absence of hydrogen

peroxid was still obtained with great intensity. '

Bach and Chodat recommend to add some mangano-sulfate in those cascs
in which the iodine reaction with plant juices fails. But in the above

mentioned cases with the juices of potato and radish, this sulfate did not

¢ In one case T hadl applisd inentionally a potassiem iodid solution not freshly preparel, hol one
which had been exposed in presence of air for a few days to sunlight. In this case, a hiue reaction was
eradually ohserved, evidently doe to slight traces of frez iodine formed in this solgtion,
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change the result. However after such mixtures were Ieft for a series of
hours to themselyes a weak reaction set in.  But also in some control tests

without plant juices, I observed that mangano-sulfate alone in presence of

some acetic acid can gradually cause the liberation of some iodine.

Inorder to decide whether the oxidizing enzyms arc really organic
peroxids, 1 have made the following experiments relatine to the special
oxidizing enzym, which produces a red color with a 1% guaiacel solution of
weak acid reaction. The juice of the leaves of radish contains besides
oxidase and common peroxidase, also a peculiar oxidizing enzym which
pll'mluccs the red reaction just mentioned.'  This juice was mixed with
— of its velume of a hydrogen peroxid of about 2% and of a faint acid
reaction.  After five minutes standing, about four times the bulk of absolute
alcohol was added and the precipitate very well washed with alcohol
This precipitate was then dissolved in some water and tested with guaiacol,
but we reaction whatever was taking place. \f Kastle and Locvenhiart's
view was correct, then the supposed organic peroxid would be formed
Almost instantancously when hydrogen peroxid comes in contact with the
proper organic material in the juice.  This supposed organic peroxid would
consequently be also present in the alcoholic precipitate containing all the
oxidizing enzyms, hence the aqueous solution of this precipitate ought to
give now without the further aid of hydrogen peroxid, the ‘ml guaiacol
reaction, but the fact was: we reaction tn absence, but an intense reaction in
presence of hydrogen peroxid.  What is true for this kind of peroxidase
(F-guaiacolase) is very probably also true for the common peroxidase
characterized by the blue coloration with guaiacum tincture and hydrogen-

peroxid,® but thus far T was not able to prove it in the way just mentioned

¢ Since Bowrguelot observed in e fungus Awsiwds, an oxidizing enzym which produces o ral
'fﬂ'l - . ! p— ¢ 4 ‘
color with guaiacol even in alsence of hydrogen perusil, T propose to distinguish this peculiar enrym as
e-guaiacalase, from the above-mentionel eneym which | call B-guaiscofase. Alout this resction
compare also my artice, *On Oxidizing Encyms in the Vegetable Bady ' Bal, Coliege of Agric. Tok yo
‘.'i, ‘1_ -&- . Pl m-:'!s. |

" :

O heating the solotion of the eneym precipitate above wentioned fos § minutes to 757, the

oxidase and the common perosidase are killed, while the guaiacnl-hydrogenperovid renction was «ll
oltained a'though weaker,
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since I encountered some difficulty in the preparation of a peroxidase
precipitate snfficiently pure. It cannot be denied that a transient formation
of an organic peroxid takes place when the oxidase causes the oxidation of
a certain other compound.  Such peroxids are then the first products of an
oxidation cansed by the oxidizing ensym and this epinion scems to be also
vt of Back and Chodat, and differs essentially from the ly pothesis of Kastle
and Loevenhart, according to which oxidases themselves are the peroxids.

It must be remembered, morcover, that the liberation of iodine from
potassium iodid not only may be due to different oxidizing influences but
also that on the other hand, it is not a specific property of all organic
peroxids.  Thus neither diethylperoxid nor dibenzoylperoxids will liberate
indine, but densoplliydroperoxid can do se. But it is a very striking fact
that this peroxid can also liberate ijodine from potassium ijodid in the
presence of sodium bicarbonate and not only in presence of free acid.  Such
Iydroperoxids as can liberate iodine are exceedingly powerful compounds,’
resembling hypochlorites in their actions ;* hence the amount of such poisons
the cells can only be exceedingly minute.

Since I have now proved that the iodine reaction does not go parallel
to the blue guaiac reaction and since further there exists no proof that
organic peroxids are the cause of the iodine reaction in many vegetable
objects, it was important to decide the nature of the iodine liberating
substance.  Two suppositions scemed to deserve some consideration, cither
there might exist certain organic ferric compounds in some objects or traces
of nitrites.  The following lines will doubtless prove of some interest in

regard to this question.

v Recently, A /. Fuge (Amer, Pat, 717016 of 30, Inc. 1903) deseriles] acetylhydroperaxsl
J==t)

CH=C00-l which has a strong odor after hypechlorous ackl amd has a powerful bactericida

(i,

* Compare in reganl to the data here mentioned, the articles of Haeyer and Filliger in Berichiel
der Deutschen Chemischen Gesellschaft, 1899 and 1900, especially in the latter volume, page 1578,
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Experiments with Buds.

Sections of potato-buds yielded directly the iodine reaction in presence
of some acetic acid.'  Also the blue guaiac reaction was directly produced.
The cold prepared  extract behaved alike. In a second case, with buds
from other potatoes, however, the iodine reaction failed, although oxidase,
peroxidase and F-guaiacolase? were present.  OF considerable interest were
the observations made with the tubers and buds of Sagittaria sagittefolia.

The cold prepared aqueous extract of the bulb gave no iodine reaction,
but it gave the blue guaiac reaction, while the extract of the buds yielded
dircctly both reactions. Eight buds of Sagittaria were extracted with
100¢.C, water | a portion was tested directly and another after boiling for
'[« minute.  In the former case, oxidase, peroxidase and F-guaiacolase
were casily recognized by their reactions, while in the latter Case, no trace
of this reaction was more obtained.  But very different were the phenomena
in regard to the iodine reaction.  Not only the unboiled, but also the boilod
Juice yielded this reaction with great intensit Ly after addition of some acctic
actd.®  Fven boiling for 2 minutes did not alter this result.® It is therefore
undeniable that hereby another proof is furnished that the substance which
gives the guaiac reaction for oxidase is not identic with the substance that
give the iodine reaction. It was of interest to me to decide whether in the
bulbs a compound would be present that can prevent the iodine reaction
which so casily and intensely is obtained in the duds. Hence four bulbs
were crushed after removing the skins and macerated with 100¢c.c. water.,

Fhe filtrate was mixed with alcohol, whercby a considerable precipitate

b The tabwers Jdid not give this raaction, as was mentioned alsve,

? See alove p. ¢85,

* A hlind control test with acetic acid and potassium iodid-strach paste showed o reaction
whatever,

¢ Bach and Chodat mention that heating to S0°C prevents the iodine reaction,  This is, however,
jrubalily only the case when the acidity of the Juice is more marked than in the case of the Sagitteria
bods, It can then be very easily explained that ni rons ackl set fice reacts upan amalo-compounds
anvl s destroyed with development of nitrogen,




was obtained. This was filtered off, the residue washed and after well
pressing between filter paper and evaporation of the alcohol at common
temperature, extracted with water and tested again.  The iodine reaction
failed however while the guaiac reaction was obtained Further tests
convinced me that among other substances soluble albumin as well as
pepton can prevent the appearance of the iodine reaction which very casily
can be understood, since these compounds can bind some iodine, thus
rendering formation of iodine starch imposible.  Since, the juice of the bulb
contained some soluble albumin, it was not surprising to find that the juice
of the bulb was capable to prevent the jodine reaction with the juice of the
pud, and further that the doiled juice of the bulb did not prevent any more

that iodine reaction with the juice of the bud.

It was further tested whether the juice of the bulb itself would yield the
iodine reaction after removing the soluble albumin.  But after a few seconds
boiling whereby the albumen separated in flocculi, no iodine reaction was
obtained in the filtrate, although short boiling does not destroy the active
compound as | have mentioned above.

The resistance of the active principle towards boiling heat suggested to
make a carcful test for nitrites and indecd to my great surprise the reaction
of Gricss for nitrites yiclded at once a very decisive result.  Hence the
liberation of jodine is due not to any enzym nor to any peroxid, but to

mtrtes.,

It is very strange that the occurence of nitrite in plants thus far was
overlooked. Tt is true that Sckinbein more than thirty years ago had
supposcd the cxistence of nitrite in plant juices and further that Berthelot
had assumed the formation of nitrate in leaves and shoots from ammonia.
But some authors did not agree with these observations.  The occurrence of
nitrite in plants is indecd surprising, since we know that nitrites are very
poisonous for plants with an acid plant juice.' But in this regard we must
not overlook that the quantity of nitrite present in these shoots is only very
small, and that nitrous acid can here not exist in the free state since the

acidity of these shoots is exceedingly weak.

O, Loew, Natlicliches System der Giftwirkungen, p. 61 and p. 1009,
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Si . > " 3 . a = .

ince the question is of some interest whether this nitrite is formed by
reduction of nitrate or by oxidation of ammonium salts. 1 have tested the
bulbs with diphenylamine, but no reaction was obtained. The boiled juice

N - | ~
f the buds was also poured carefully on the surface of diphenylamine

solution in concentrated sulphuric acid, and here soon obserted a blue ring
o

probably due to the small quantity of nitrites present.' A strong reaction
for nitrites could not be expected in this manner, since we know that nitrites
are in presence of some strong acids and amido-compounds very quickly
destroyed with evolution of nitrogen. We can therefore infer th.ut |1itruu-a

;l B . ’ < i | poa s " i i » -
cid in the buds in analogy to nitrification process is formed by oxidation of
ammonia.

Numimary.

It is very improbable that the oxidase and peroxidase of plant juices are
organic peroxids. The liberation of iodine by plant juices was proved in
one case to be due to traces of nitrite and it is probable that these are
present sometimes also in other plant juices.  The iodine and the guaiac
reactions do not show any parallelism.

1 T it s __ .
e reacthts o Liricss comelimes may e Ir'rwnh--l T lln,- INTSCIKEe O certams | et
) ) i eTial rene

compounds, ke tannins,



Can Sulfo-derivatives of Hydroxylamine Serve as a Source
of Nitrogen for Plants ?

It is well known that hydroxylamine as well®as diamidogen are not only

incapable of furnishing nitrogen to phanogams but they are directly poiso.
nous.! But thus far no tests have been made with the sulfoderivatives of
these compounds. It scemed to me of some interest to test one of such
derivatives in this line. 1 selected the sodiumsalt of a—8 hydroxylamine-
disulfonic acid which preparation was kindly furnished me by Prof. T. Haga.?

This compound has the formula.
_/,Il
N=——850,. Na
0. 50,. Na.
| prepared the following solutions -

al 1 permille  Calcium acetate.

st Magnesium sulfate (anhyd.)
boidad o Potassium chlorid.
E 350w Ferrous sulfate (anhyd.
b) 2 per mille Dipotassiumphosphate.
b . w Sodium a - 8. disulfhydroxylamate.

and for the control plants :

¢) same as a).
' Loew, Ein natirliches System der LGiftwirkungen, 18q3, p 41.

* This interesting salt was prepared by Prof, Haga from oximido sulphonate of sadium by a come-
plicated process which will be published later by that author.
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d) 2 per mille  Dipotassium phosphate.
0.28 .. Ammonium sulfate.’

The application of two different solutions instead of a single one contain-
ing all mineral nutrients was necessary for the following reason. The above
named derivative contains two sulpho-groups which on being set free by a
decomposition would probably form an acid salt which in itsclf would be
injurious. Hence 1 applicd the secondary potassium phosphate in place of
the usually applicd monopotassium phosphate.  But since that.phm-v.phatc
would precipitate the lime and magnesia of the nourishing Sﬂlt':tlol'l. it had
to be applied separately together with the above named dcri\'atn.vc. Barley
shoots (about 13 c.m. high) were placed on Nov. 21. in the SO]UlIOI'IS'II) and
¢1, on the following day in¢the solutions b) and d).  This manipulation w;.;s
repeated in this way for nearly 7 weaks. Two series with two shoots in
cach flask were observed.  On Dec. 15 the plants were transferred to larger
flasks and ail solutions renewed. At this time it was evident, that the
control plants showed a much better development.  From then to Jan. lot.h.
1 decided starvation was noticeable; all the old leaves died off, while
voung leaves developed but remained of very small size.  The experiment
.u. as closed on Jan, 10th, since there was no further growth observed and
only very few leaves had remained green, while in the control case the
plants looked vigorous and healthy. It seems further that the plants 'can
not regencrate hydroxylamine to any noticeable degree from th:: salt, since
a very poisonous action would have soon become noticeable.  The state of

affairs at the close of experiment is seen in the following table :—

_ ' he
AR Number of leaves Length of the Weght of t
- & o dead  longestleaves,  fresh plants,

solution of a and b series.

o 1 [ it sl e Brrpere BRI ) S5

; '( : l -; 'f:} i . ll e b

l‘ I l : i ﬁ o458 ‘: 1 [ z-m '
2 l % - 5 . F " i

¢ This ammount of ammonjum sulfate corvesporsls to that of the solium salt of ¢ 8. hydroayl-

smine disulfonic ackd, in the solution (1), in regard to the amoant of nitrogen,
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Control plants.

C ' D rrrersracsnsBBrabvriviacre B uprerisenies 17.5 ¢.m.
. 7.02 .
3 4 ........... / .......... 4 .......... l75 LR
I Diatui sous oy 7 AT ieosrsecion 8T8
D ’ . } 8.42 ..
- P Lrkns lesert D heatns ierdhieinereio 10:S

Experiment with fungi.,

A culture solution was prepared, consisting of
200 c¢.c. Water.
2 g. Canesugar,
0.4 . Hydroxylamine disulfonate of sodium.
02 . KH, PO,
0.01 .. Mg SO,.

T'wo flasks, a and b, cach containing 100 ¢.c.

of this solution were after
sterilisation infected with -

a)  Pewicillium glawcum,
b)  Bac. methylicns,
An infection in bouillon from the same source served as control. After

14 days there was no trace of development noticed in the main flasks. while

the control flasks showed luxuriant growth.

My general conclusions are therefore :—

l. The a. 8. hydroxylamine disulphonic acid is no direct poison for the

barley but it is incapable to furnish nitrogen and hence the

plants undergo
starvation when nitrogen is supplied in this form.

2. Development of fungi is impossible, when in the culture solutions the

nitrogen is offered in the form of a B-hydroxylamine disulfonic acid.
t It is of sowme interest 1o Compare with this result the
these Bulletins, vol, 11 page 487 (1807)

| OO c!u.':u‘tcr ol :umi-lu-a-uli-.-uh. .h.;i'll,
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On the Influence of a Certain Ratio Between Lime and Magnesia
on the Growth of the Mulberry-tree,

(1Y

K. Aso.

Since sericulture is one of the most important agricultural industrics in
Japan, much attention is paid to the cultivation of the mulberry-tree, and
various investigations have been published in relation to it. A short review
of some of these may be not out of place.

The composition of the ashes of healthy mulberry-lcaves was found in

average, as follows ;!

A T R | oo 12,02%
K, O W W veeeves 354758
N O ... e W) T AR W s 3.14%
CaO 33255
Mg O R e s s et = . 12.48%
SO, 4.047%
Cl (5. & ! B, ol M e 0.06%
PRARE. L0 | pivere AL
l"L',_,UJ e I S R L N [ W '-5‘)9’6

On analysis of the bark of the healthy mulberry-roots (var. Nezumigac-
shi) collected on Dec. 4., 1 have obtained the following result :

In 100 parts of the crude ash,

O S o < & | 18.48
Ky O : - 939
Ca O 3550
o I T S or 7:34

! ng.l“L.t by ]I.‘Illlt al Tables fon ”'.H]}' l O P 54,

T
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S0, PURPN L R N RR TP L RV T 1.38
Si O, ik sheiFis & Tatieaaieisininatist vty rve  SEl
ey Oy visi tointisesioie Sz ie B Ligtvs b Shad 8.73

U, Suzuki' has determined the lime and magnesia content of healthy
and dwarf-discased leaves without however observing great differences ; the
discased leaves contained, like the healthy, from 2 to 4 times as much lime
as magnesia, although in most cases, the ratio between these was somewhat
greater in healthy than in disecased leaves.

Macno? observed in mulberry-leaves after liming the soil, a moderate
decrease of the percentage of woody fibre and increase of the non-nitro-
cenous extract ; further by applying lime, sodium nitrate and calcium sul-
fate, not only some increase of the non-nitrogenous extract, but also of the
protein and fat.

Since the so-called dwarf-discase (Schrumpf-Krankheit) causes an im-
mense damage to the mulberry plantations in Japan, it scemed to me of in-
terest to look also into the composition of such soils as seemed especially
favorable for the development of the discase, that is, causing such a condi-
tion of the plant as would render it more susceptible for that discasc. |
restricted mysclf to the determination of those quantities of lime and mag-
nesia which are available to the root, and for this purpose 1 have treated the
soil with cold hydrochloric acid (10%) for 48 hours. Our experiments with
other plants had sufficiently shown that the ratio between lime and magnesia
in the soil has a most powerful influence on the development. My analyses,
indeed, have shown that the amount of magnesia predominated over that
of lime, which is a very unfavorable condition.

In 100 parts of dry soil,

LOCALITY. Ca O Mg O
Chlakaramura, (Aickiken) 0.233 0.332
Jutan Sericultumal School, (Kvitofu) o113 | 0,254
Angamura (Kyitofa) | ... 0.150 f 0,358

—————————————————————————————————————————————————— e ———

¢ Hul, College of Agricolture, Vol, 1V, Ng, 3.
? Iwd, Vol 11, No, 7. . 495.
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The following experiments will prove, indeed, that a normal and good

development of this plant depends to a great extent on the ratio of lime
and magnesia offered to the roots.

Experiment with Water Culture.

Fhree young mulberry plants (var. Takasuke) with stems about | g cm.
high were placed June g, in glass vessels of 3 litres capacity containing the
following solutions:—

1 | 1, 1.

Ca (NO), | | os% | 03N a1

ME NN oo vome , o' | 03% 0.57%

KHP,O, . oeto v | 0 | ou¥ 0.1 %

(NI1,), SO | 0.1 | 1% o fy

B, oocsiviysess e e i Cand e bt frace ’ trace | trace
I —

On July 11, there was not yet any other difference observed except in
the number of rootlets that had developed.  There were VeTy numerous root-
lets in T and 11, while none in T11.

On July 23, it could be clearly noticed that in solution 111, the leaves
developed were very small and of pale green color. On August 8, these
small leaves had withered while those developed in the other two solutions
appearcd healthy and of dark green color, but it was further noticeable that
the leaves in | were darker green and smaller than those in solution 11,
Further, while no rootlet were developed in solution 111, numerous rootlets
had appeared in I and 1. This experiment shows that an excess of mays -

nesia over ime is very injurious for the mulberry tree.

Lxperiment with Soil Culture.

Each pot contained about 3.8 K. dry soil of an unmanured field from
Nishigahara, Tokyo. The content, in the fine carth, of lime and magnesia

soluble in hot concentrated hydrochloric acid was as follows - —
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In 100 parts of dry soil,
M) .. ol sniies asshantos st in SR ST WS i

As the development of mulberry-roots is very vigorous, it could be
assumed that these amounts of lime and magnesia might be assimilable for
this tree. 1 altered the ratio between lime and magnesia in this soil by
mixing calcium carbonate or magnesium carbonate with it to rcach the

following ratios :—

I'ots Ca O : Mg O
A | : 3
b ' : 2
C ! : I (original
d - I
L 3 |
{ 4 : !

The surface of the pots measured 0.0495 Jm.  As general manure

served
7.5 ¢. N in the form of ammonium sulfate and
5.6 ¢. PP, O, in the form of potassium phosphate for cach pot.

These salts were applied in solution.  Young mulberry plants (var. Shi-
hozaki) of cqual size, weighing ¢76.7 g.—1014.3 g. and of stem-length of

about 30 ¢cm. were planted on April 21.

On June 6, and Sept. 19, the following obscrvation was made :—

|

ate, 1. I, 11, A \ | VI
Tune 6 Lcaves lJ_"J\-‘l‘i lh*\'l‘lﬂ[iﬂt
Control,
very small, simall, hiest,
|'
— -
Sept. 19, COpe plant  caves Ilv:\'nlq:;]l | Ilm well
died. With | developed to o very W | f a;:hqﬁl
another the | some exstent, rt;lljﬁfnm | than V.,
leaves are as IV, |
very small, |
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On Oct. 1. A photograph was taken (plate XXVII) which exhibits the
great difference of development at once. On Oct. 2 the following obser-
vations were made ;—

ﬁ———_

No,of | CaO | Number | Fresh weight of Average Number
of total leaves, |  weight of of Remarks,
pot, | MgO | leaves, K. | one leaf, hranches,
. Branches were
L, 033 8 .5 9 3 very muﬁ.
—_ | — —
I | os 16 6.8 : 041 4
|
|
ML 1 21 0.5 | 045 7
. _ | One branch was
v, 2 30 Fl 319 - 7 longest of all,
| l Average development
V. 3 38 36.4 o8 b of Lranches was here
I | 1 better than in 1V,
| s
VL 4 20 135 068 | 5

M
Taking now in consideration, that the plant with the lime factor 2 had the

longest branch all that other branches were smaller than with the lime
factor 3, which latter had also one branch more, it will be safest to conclude
that the best ratio Ca O : Mg O for the mulberry tree lies between 2 and 3.
If follows further that an excess of magnesia over lime depresses the growth
considerably ; the leaves become smaller, but true symptons of dwarf-

discasc are not observed.

- ——— e .
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On the Influence of Different Ratios between Lime and Magnesia
upon the Development of Phaseolus.

BY

G. Caikuhara.

The knowledge of the physiological functions of lime and magnesia is
not only of theoretical but also of practical value, as shown by the recent
publications of Locw, May, Aso and Furuta. O. Locw has named the ratio

CaO . :
of Mg O most favorable for plant development the lime factor, taking the
-

absolute quantity of the available magnesia as the unit.  Thus it was found
that the lime factor for buckwheat is 3, for cabbage 2, for oats 1.

I have sought to determine this limefactor for Phaseolus and also to
observe whether an increase of the absolute quantities of those bases would
have any modifying influence upon the result.

Thirty small zinkpots of about two Liters capacity served for this cx-
periment.  Each received 2,5 Kilo pure quartzsand, mixed with the carbo-

nates of lime and magnesia in the following quantities and ratios : —

|

Total quantities of Ca Cf )y 4+ Mg CO, A. B, .
for the air dry sand : | 0.05% \ 0.1% | 0.2%
I L ]
e SR e e . - - : — i
l | 3 > ||
- e a i | | i
Limefactor : 11 |j 2 2 2
’ 1 |
(al) TR : e =
Mg U 11 ’ : :
I I |
I 0.5 _ K 4 0.5
1 1 |
v o3 o33 o3
1 | 1
%—
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As gencral manure for cach pot served (—

K,H 1o, - 019
e MRQAL oo o i tor's sa i b ke o.1%
4 g ARG TR T e e e e T

NHL) s SO iae il e syts rooivarbeystinsin et s 7 BRI
Fe SO, ERSCRCRES AR, Lo R L

On Sept. oth small plants of Phascolus, grown in sand, and of equal

size, were planted into these pots, two in each.  After three wecks a con-

siderable  difference  was  noticed. In the three series the develop-
. AV
ment was best, where the ratio 53— was =2,
Mg O

['he following table gives the measurements taken at this time (—

Cat) '
b \ 1. (
Mg O)
3 13.5 1.5 153
Lergeth of stem, 2 18.5 17.0 155
| 14.0 140 1L
cm,
0.50 13.0 150 10,0
0.33 130 oy
3 8.0 .0 ' 5.0
lLencth of the larpest 2 9.0 i3 33
I 7.5 0.0 55
head, cm,
0,50 6.0 0.5 5.0
.33 0.5 — .
4 3.9 4.0 3.0
Breadth of the largest 2 4.0 35 32
1 4.6 3.0 3.0
leaf, cm,
0.50 2.8 35 25
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This table shows clearly not only an influcnce of the ratio ,,;'_‘ﬁ_”-
upon the height of the plant but also on the si=e of the leaves. | Yt}lgﬁ?ﬂ
ratio ts here 2 : 1, at least before the fruiting stage of this plant.  The
plants No. V of B and C had died at the time the measurements were made
very probably from the excess of magnesium carbonate. |

Unfortunately the experiment had to be terminated soon afterwards on
account of fungi making their appearence on the leaves.




On the Behavior of the Phosphoric Acid in the Soils
Towards Different Organic Acids.

BY

G. Daikuhara.

Many investigations have been carried out to determine how much
phosphoric acid in a soil is available for the plant roots. Nearest to the
truth came B. Dyer who published an claborate investigation on * The
Analytical Determination of probably available Mineral Plant Food in Soils,”
and proposed to apply a solution of 19 citric acid to determine whether a
soil is in need of phosphatic manure. He suggested that “ when a soil is
found to contain as little as about 0.01 percent of phosphoric acid soluble in
a 1 percent solution of citric acid, it would be justifiable to assume that it
stand in immediate need of phosphatic manure.”

[ believed to be of some interest to compare citric acid with other acids

in this regard and also to compare different soils.

I.  Application of organic acids in r per cent solution.

The samples of soil were taken from the experimental paddy field
(sandy loam) of the Kinai Branch of the Imperial Agricultural Experiment
Station at Kashiwara, Osaka, which were manured every crop with different

quantitics of phosphoric acid during three years as follows : —

No. 1 No PO
Upland e

Soil. { No. 1L 37.5 K¢ ]'.‘ )y as Superphosphate per ha,

v No, 1Il.  g3.75 Kg PO, ,,
No. 1 Noe I'If )as

I'addy ‘

Soil. No. 1. 37.5 Kg P,0, as Superphosphate per ha,

' No, I, 112.5 Kg PO, .,

t Journ, of the Chem, Soc,, London, 65, 115 (1%04).




. i ——

e i
) . Daikahara, On the Behavior of the Fhosphorie acid in the Soils towards different Acids. 507

Fach plot had received morcover 112.5 Kilo N as NH (] and 93.75 | |
- - - = _1: ' ]
Kilo K,0 as K, CO, per ha. 2 R | A e e e? % e
: "y ! o - v - .
= | et oy O o T
I'he extractions were carried out according to B. Dyer's method.  The s g é § 3 5 - §
- : <
lollowing table shows the result of analysis in the percentage of dry fine i 2. R < | ' :
carth: &l |
| 2 ‘fs e e ef et 2 e®
-2 < et - ' "~ ~
_ c Q } = 2 % 3 <
I',0), Soluble in k= - - < - > | < o
¢ P - b < ! - -
- - i ——_-'_-"\‘_ 'ﬂ l j
196 acetic a, 19 tartaric a. 19§ citric a, 19 oxalic a, ?:' 3 - - —
. _ L
 No. 1. No, PO, 0.00832 0.04190 0.08381 0.12055 = : o e e e* s ® o
Upland g g z - S o ) = =
e : = B | % S ~ o o, -+ =
A, Soil. ] No, II. 335 KgP,0), — 0.04708 0.00806 016029 b E g g = e ~ >
» - ¥ "1 L : c ; :
. No. 111, 9345 Keg I',00, 001184 0.06078 000016 0.18001 | = ;
A .1 . _ 4 p _'
y 2o 3 Na T 0.00006 000029 001823 0.04606 % - X o au
. Paddy ok o : _ = . = . o B €N ‘
I} e No. 1L 37.5 Rg ',00, oo0128 0.01408 022408 0.05342 l 2 5 E; -: 2 E ﬁ- ~
i, ¥ = " b - .
» . | 1 p d 1 }_ o A - ;
L No, T 25 Kg 1,0, 000102 0.01823 C.04520 0.00660 | < . - ¢ °
|
The weakest acid was therefore acetic, the strongest oxalic acid, In oo :
: ET0 B . S'E S 3 < e e ° 3
other cases, however, tartaric and citric acids extracted a little more than aZ S - - % % 2 % e =
Y ¥ ¢ 3 o ¢ S’ c <
oxalic, as seen from the following table : — % |
g ‘ = =
” ) S g - 3 g ”
: 3 g = 3 > - :.
- - 7 z = = . -
7 7 - £
: 5 T
A § R
i p : : 3
K- = = 5 -~ - =
Al = £ ; B A
- 5 5 * ; g s 8-
!, ol = = 2 v %
—-— L | F‘
£ wu
| | l = <
z | r = B
_— 3 - | B o
- - — - = - - — -
s, 7 & B r3 = i1 -8 - 2 =
& 1% B == 2 > E Ay g = 2 32
= : | - = = . = - < &
- - a~ e 3 bt | &% 2 - =
o R tal I e | 2 E S &

—— -
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I Extraction of Soils with Organic Acids of Different Strength.

The soil serving for these experiments contained 1.6359% of hygroscopic
water and 0.1727% of P, O, soluble in boiling hydrochloric acid (sp. gr.
1.25).  The method of extraction was also here that of Dyer.

The following table shows the results :—

(f the acids, Acetic acid, Tartar'c acid, Citric acid, Oxalic acil,
_ | | ! .
0.357% Sy = — 013267
0.50%, _— 00403% 00855 % 0. 1600 %
i | r n J "
1.oo™; 0.0355% 00405 % 0.0048% - 0.1798%
2007 ; 0.0499", oo7o4", ' 0 10290%, | 0.1954%
5.00% 003861, 009187 ‘ 0.1173% I U 16047

| r !
m

In this case the extractive power of oxalic acid for Py Oy in the soil was
strongest, next in order came citric and tartaric acids, and finally acetic

acid.

=

Can Boric Acid in High Dilution Exert a Stimulant
Action on Plants ?

A

M. Nakamura.

It has been shown by various authors that the soil of certain districts
contains small quantities of borates, hence also the plants grown on such
soils contained some boric acid. £. Hotter! proved the presence of boric
acid in many plants by extracting their ashes with water and transforming
the boric acid into its methylic ether which was distilled off. 1t i especially
the fruits in which the boric acid accumulates ; in 10000 parts of the dry
matter of fruits the amount of boric acid was found to vary from 2,2 to 12,8
parts,

Callison® made similar observations. Of some interest is also the observa-
tion of Crampton® that boric acid occurs in grapes grown in California.
A. Hersfeld and E, v. Lippmann have made further observations on the
occurrence of not insignificant traces of boric acid in lemons and other fruits.
I Schaffert observed recently its normal occurrence in wines. Hotter
determined to which extent boric acid and borates will exert a poisonous
action on plants.  When borates are added to the amount of one per mille
to culture solutions, the growth was very much injured and the plants died
after 20 days.  Even an amount of 10 milligram boric acid per liter can
exXert some noxious action; some difference in resistance power was,
however, noticeable with various plants.®* The source of boric acid in the

soils is probably turmalin which mineral contains about 109% of boric acid

* Jahresbericht £ Agriculiur Chemie, 180, In 203, also Zeitschrift fr Nohrungsmittel, ete. 1802,

* Jahresbericht £ Agricultur Chemie 1800,

* Jahreshericht { Agricultur Chemie 1880,

¢ Schweiz, Wochenschr, Chem, Pharm, [1902,] g0, 1. 475,

» l'n regard to algae (Spirogyra, Vaucheria) Loew mentions in Flora, 1502, p. 374 that they are not
injured within several weeks by adding 0.2 per mille horie acid to the calture water.
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and frequently occurs in crystalline rocks and granular limestone. Since
poisons cxert a less powerful action in the absorbed condition in the soil
than in the dissolved state in a culture solution, and morecover since poisons
in small doses can exert a stimulant action, I observed cultures of barley in
soil to which | added 10 milligr. and 50 milligrams respectively of borax
per Kilo,  These pots were manured with 1g. NaNO3, 1gr. K2CO3 and
1,2 ¢ double superphosphate.  Ten young barley shoots were planted,
October 24, into cach pot and after the young shoots had reached about
15em they were reduced to 4 of nearly cqual height.  The pots were kept
in the glass housc in which even in the late autumn the temperature on
bright days reached sometimes 25°C. Measurements of the shoots to
the tip of the longest leaves were made on Nov. g, Dec. 1 and Dee. 12 with

the following results:

Mersurements Cm,

Nov. g ' INe. 1 | Dec, 12
. * o . T - - |
I scovesoritl 3! JoN | 43
Ty CLRCRY 27 | 358 42
3O g : 26 | g7 | 41
Horax i .
S ciane s, IN | 38,8 | 40
Average 2N ; 36,8 A’ 43.5
1 | A0 41 51
2 24 37 45
Control ) 33 43 51
- e 28 37 30
Average ] ) 395 40,75

The percentage of increase was therefore from Nov. g to Dec. 12 the

following.

-~ Ilﬁ" \
1 .1I 7

50 myg Borax .. » 35'7% ’ ii\'t'fﬂ}.{ﬂ=_}5+5%
3 363%
L 4)  390%

M. Nakamura, Si1
1) 41,2
6,6
Contral........c... 2 456% average=38,59%
3 353%
4) 300%

A photograph was taken on February 15. It is reproduced on Plate
XXVIIT and shows that 50 milligrams of borax acted very injuriously on the
developement of barley, and even as little as 10 milligrams per kilo soil did
some dammage. On February 16 were added 0,5 g. ammoniumsulphate
in high dilution to each pot. On March 3 the control plants showed
developement of three ears, while even 8 days later there was no sign of

cars observed with the borax plants.

On April 23 the plants were harvested with the following results

showing an injurious action of even the small amount of 10 milligrams borax
per kilo soil,

M

Total wt, Number of Nomber of | Average length
uraiiu rranches o of branches %
Control 4508 132 8 63,5 cm
1o mg, Borax 28.2 ,, 30 4 58,0
5o mg. Borax 17:3 » 24 4 40

M

In the following experiments, commenced February 1, with pea and
spinach the amount of borax was reduced to smg. and 1mg. per kilo soil
respectively. 10 seeds were planted into each pot and the young shoots

were reduced to 4 per pot in the case of the pea. On April 24 the following
results were observed :

“_—

Pea
m
Average length Number of flowers
smg. Borax per kilo soil........... 62 cm 2
ymg. Borax per kilo soil............ 86,25 ,, 6
PRI s aduesrbhicon 60.5 . 3
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Spinach
N
Average wt. of plants Average length of leaves
- B
¢mg. Borax per kilo soil,.......... 10,35 g. 38,2 cm
Contral ...... abad Hyinitsans sisnssantonsad 7.2 8. MO w

It will be observed that one milligram of borax per kilo soil exerted
some stimulant action with the pea plants and smg. also with spinach
plants,

The high degree of poisonous qualities of borax, which even injures
plants in doses of 10 milligrams per kilo soil are certainly unexpected.
This is of especial interest at present as, a discussion is now carried on as to
the admissibility of borax for purposes of preservation of articles of food.
In this discussion the remarkable poisonous character of borax for animals
is pointed out. /. Hofmann' inferred from his experiments with dogs and
rabbits that boric acid is * ein starkes Zellgift,”! Rost* observed that the
body weight decreases continuously by the use of borax and vomition and
diarrhea may result. F. Kister' and also G. Merkel' observed that 1-2
grams of boric acid can produce injuries of the stomach and diarrhea. Such
an opinion was also expressed by #/. Mayer On the other hand Licbreich
and Gerlach deny the injurious charactar of borax and boric acid in small
doses. However, when we take the highly poisonous character of borax
for plants into consideration, we must admit also the dangerous character

of borax for animals and man.

D, Mel, Wochenschr, 1902, No. 46,

* Ibid. 1903, Febroary,

3 Jewschr, Hyg. 1901,

M, Med, Wochensche, 1903, No. g0, p. 100,

Hyg. Rundschau 12, 1230,

It must also be mentioned here that Deane and Frice reported that calves (el with milk containing
borax lost their hairs, Marryland Agric. Exper, Station Report No. 56.

On the Action of Vanadin Compounds on Plants.

BY

S. Suzuki.

Although vanadin compounds occur very rarcly in nature, vanadin was

nevertheless discovered i : akas .
ess discovered in the ash of the sugar beet by £d4 0O, 1. Lippmann,

Observations on the action of vanadin compounds on plants have not been

made to my knowledge. It was, however, very probable that in moderate

concentration they wo 3 dyv.  Sinc :
b} uld act pﬂls(‘:lillll\l). Snce poisons, I]{H,\'{_'t'(_'rl often

v . 3 M 25 cgshd : Tl
rt a stimulant action when applied in very high dilution, 1 have instituted
a scries of experiments, |

In order to observe at first the degree of poisonous action, shoots of

barley (20 c.t. high) were placed in solutions of vanadin sulphate' of 107 .
.19 and 0.01 per cent.  After § days the shoots in the solution of 1% w:::
dead, while in that of 0.1 5 the leaves wilted.  But the shoots in tlh'f 0 t-I.“*'
solution were still heabthy even after 12 days. "

Water ¢ s i Koop's solut
ultares in Koop's solution® were also started to which 1.0 and

0.1 per mille of that sulphate was added. A third expeniment was made
with a soil culture, 10 mg. of the hypovanadic sulphate being added per
kilo soil in one pot, 50 mg. per kilo in a second. A third pot served as
control. Each pot contained 10 kilo soil* and was sown on Dec. 13 with
winter barley, 15 sceds in cach, which were reduced to » ‘

of equal size in
cach pot on Jan. 20

.

' Perl Ber, Vel 21, p. 3492,

| I a Lan M L N "
pplied the Lluish green sulphate of commyerer, the s cullel hypovanadic  sulphate
V0, (80,),. This salt has a strong acid reaction,
e :
Culy the amount of magnesiom sulphate was a little increasal,
¢ Each pot was manured with ammoniom sulphate 2.3 ¢.

y sodium nitrate 2w, potassiom sulphate
| I
2 g socdivm phosphate 2.5 g. an 1 sodium chlorid 3 g
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Water enlture. Barley shoots (16-17 cm. high) were placed (Dec. 4) that when applied in the further dilution of 0.01 per mille no decisive stimu-
in 6 flasks,

a and a, reccived o1 per mille vanadin sulphate.

lation takes place, although no injurious action is any more excrted.

Soul culture. The shoots above mentioned were measured scveral times.,

b and b, w' DOFu " " The observations were as follows :—-
¢ and ¢, served as control.
The observations made on Jan. 20 were as follows :— | Average length of the longest leaves, | Average number of stalks,
Langh of  Number of stalks  Number of leaves  Length b _ |
the longest pr =T i of the Remarks, Jan, 23. March 27. | April 10, March 27, Apnil g0,
leaves, thick thin living  dead rO0Ls, 5 |
: : = y ; C m, c.m, c.m.,
A 16.0 ¢.m, ! 5 4 0 aocm, Noroot hairs visible, Pt 1 O;:llﬁih:;!m':‘!ll'“ 2 6
Development stopped ; : 'ml kilo ﬁEu’I 0 20 4 §7.7 3 3
ay T, S 3 3 8 1§ « p (fresh leaves appear Pot 11 (1 g 9 5
but the old leaves R ot S "y 30.3 59.1 3 3
average 188 ., [ 3 g 0 A TS Y die off, R . '
_ Pot 111, (Control) 01 37.2 | 628 4 4
- Nnocwm. 5 3 2 : meSs»: 1 Pot IV. ( ,, ) |93 3+ | 035 S
I'l 210 - ‘ I I? 1 200 = . N‘II'IL'IL —-———h_
wverage 210 . § 2 20 3 0D ., [his experiment plainly shows that vanadin sulphate even in a very
: O PIIRRE: > 41 : 175 cm, ) small quantitics has no stimulating action on barley.
| 2539 » 4 L 5 3 100 v Normal
average 208 3 2 IS 3 138 . )

A very weak stimulant action on the roots seemed to have taken place
in the case b and b,.  But in the cases a and a; the poisonous action was
so decisive that the plants were no longer observed.  The final obscervations

were made on Feb. 27 with the following results i —

LEL ] -
Length of Number Number Length Weight in 2
the longuest of thick of living of the fresh roots upper
leaves, thin stalks, dead leaves, mots, portion state,
ly 32.5 €. 21 I 70 10 23 307 K. 274 1.
Iy 00 . 1S 2 70 S 23 37:7 = 28.3 »
werage 3.3 20 1.5 73 4 23 T . 279 w
( Hocmwm, ! 76 3 30 37¢ B0E.
e 2.9 18 | 0 10 23.8 &3 4 282 ,
awTage 3135 » 20 I ri 12 27 40.2 . 270 w

This experiment proves that in a normal water culture barley is very

much injurcd by the addition of 0.1 per mille vanadin sulphate, and further

The solutions were renewa] on e, 20, _[.H:, 5, 20, 31 and Felh, 21,

-




- —— ———

Can Potassium Ferrocyanid Exert any Stimulant Action in the
Soil on Plant Growth ?

By

S. Suzuki.

In a former article I have shown that potassium ferrocyanid even in a
very high dilution acts poisonously on plants in water culture.! The (Jues-
tion, however, scemed to be of some interest whether this compound could

exert a stimulant action when incorporated in a small quantity into the soil.

"Four Wagner's pots cach containing 10 kilo soil served for the experiment.

Each pot received as manure :—

Ammonium sulphate ... . . vone BEIE
Sodium nitrate. .. ... gyt BlA
Potassium sulphate % ey Ry s Nl
Sodium phosphate (cryst.) . eI e past 8

Two pots served as control while one pot received o.1 g. potassium-
ferrocyanid and another 1 g, Fifteen sceds of barley were sown in cach pot
on Dec. 13. and the young shoots reduced to 7 of cqual size on Jan. 20.
After a few weeks a decided difference was noticed in favor of the pot
that received 1 g, potassium ferrocyanid.  Mcasurements were made on

March 7 and 27 with the following results ;: —

' These Bul, Vol V., No. 2




R

‘ Average length of the |

Avers her of stalks,
‘ htnﬂrﬂ leaves, Aver IS0 DUmMiwT 1« A

| |
L March 7. March 27, | March 7. March 27,
|
Pt L joa g K, Fe Uy, 4cm | 3raem i 5 5
Fot 11 (1 g K, FeCy,) | 2608 ., | 4.6 | 3 5
Vot 1 (Contead). l. 12E . 372 = 4 4
Pl EV. 1 2 |l 1sh 331 W ! 4 4

The question ariscd whether the favorable effect in pot 11 was due to
the potassivm ferrocyanid as such or to the nutritive action of its decompo-
sition products. 1t was possible that the seil bacteria decomposced the salt,
whereby the iron was liberated as ferric hydrate,' nitrogen as ammonia and
potassium as carbonate,  In order to decide this question 20 g, of the soil
of the pot 11 were extracted on March 17 with water and the Altrate testod
with ferric chlorid, but only an excecdingly feeble reaction was obtained.
In a sccond test diluted hydrochloric acid served for the extraction, but with
no better result. A control test with 100 g, unmanured soil moistened with
a dilute solution of 10 m.y. potassium ferrocyanid showed further that this
small quantity is entirely absorbed. It remains thercfore for the present
undecided whether in the case above mentioned the potassium ferrocyanid
acted favorably as a stimulant or by the products of its decomposition as a

source of nutrients, "

' Provious experiments bad shown that a swall ahdition of terrous sulpbate (0 the soil i guestion

increases the viedd of rice amd of oals,

Are Soluble lodids Absorbed by the Soil ?

By

S. Suzuki.

My experiments on the stimulating action of potassium iodid on agri-
cultural crops' made it desirable to know whether the soil can retain iodids
in a certain measure by absorption,  In regard to chlorids, absorption by
adhesion has been obscrved by various authors.  The interesting experi-
ments by B Dyer? on the ficld of Rothamsted, ¢ ., have shown that
chlorids arc to a certain degree retained by clay soils,  He writes:  * Now
the average quantity of chlorine which falls annually in the rainfall at
Rothamsted, as calculated on obscrvations for- 22 harvest years, 18771878
to 189800, was 14.75 pounds.” * Yet we sce that the soil of plat 5 in the
Broadbalk wheat-ficld retains, on the average, within cach depth of g inches
down as far as go inches, a quantity of chlorine cquivalent to that which
falls upon its surface cach ycar in the form of rain.* In other words, down
to a depth of go inches the soil, though continually subjected to the wash-
ing influence of the rain, contains a quantity of chlorids cquivalent to that
falls upon it during ten years, neglecting the very few pounds annually sup-
plied to it as impuritics in the mauures,” Tt would scem that the clay
enters into some sort of combination with the chlorids from which they arc

only dislodged by a very free application of water.” « The difficulty of

' These Bulletins Vol, V, No. 2 and p, 474 in this number,

¥ Iifice of Experiment Stations, Bul, No. 106, U, S, Diepart, of Agric. p. 82 and 83,

¥ These uantitics are in certain countries comparatively lurge, Thus in Bardades were found Iy
Alsmpuergue per million parts of rain water from 6 to 38.5 parts of chlorine, while the nitrogen as am-

monia varied between 0015 10 0212, (Report of the Agric. work in Barbados, Government Exp,
Station, 1902,)
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removing chlorids from the soil by percolation except when a relatively
very large quantity of water was used, was demonstrated in some experi-
ments  described in the paper on the rain and  drainage waters at

Rothamsted,”

In my experiments with potassium iodid 1 compared the behavior of
this salt in the soil with that of potassium chlorid, 1 per mille solutions of
both these salts serving for the filtration through the soil.  As reagent for
iodine served starch paste to which freshly neutralized hydrogen peroxid
and a trace of ferrous sulphate was added. By this reaction of Schinbein
very small traces of indine can be discovered, in the form of the blue iodine

starch. First test:—

The stratum of soil was 8.5 c.m. high and 5.8 c.m. wide. 200 cc, of
cach solution were poured gradually on the surface of the soil contained in
a cylindrical vessel. After 35 minutes the first drops appeared at the lower
end. While now in the case of potassium chlorid alrcady the first 2 ce.
showed a moderate and the seccond 2 cc. a considerable reaction for chlorine?!
with silver nitrate, there was no iodine reaction obtained in the first 25 cc.
of the filtrate.  After this a moderate reaction appearcd in the next 6 cc,

and a strong reaction in the following 2 cc.

Second test :—Here the column of the soil was higher, namely 15 c.m,,
but the diameter was smaller than in the former case, namely 3 cm.  While
the weight of the fine soil used in the first case was 200 g, it was here only
84 ¢. The solutions were added in this case in such a manner that the
surfice of the soil was constantly covered by it in a height of 2 em. The
total quantity of solution added was 100 cc. After about onc hour the
first drop appearcd at the lower end, and while the chlorine reaction was
obtained with the first 2 cc. there was no jodine reaction noticed in the first
13 cc. After this the next 3 cc. showed a weak and the following 3 cc. a
strong reaction for iodine. Both tests proved decisively that an iodid is

much better absorbed in the soil than a chlorid.  The calculation shows for

1A contral test was made with a distillal water free from chlorine, The first few cc, of this

filtrate showed a weak rerction for chlorine owing to the chlorid already present in the soil, but the tur-

Lidity was much lighter than in the case of potassium chlorid solution,

Are Soluble Todids Absorbed by the Soil ! 521

the first experiment that 100 g. soil absorbed 0.0125 g. potassium iodid and
in the sccond case 0.018 g.

The cffeet depends naturally much on the
height of the soil stratum.




BULL. AGRIC. COLL. VOL. V PLATE XX1V.

Fig. I. Agar-plate from the digestive juice of a silk worm 30 days at room

temperature. Original plate.

Fig. I1. The same. Second dilution.




1
!
i
3

-

ar

BULL.AGRIC. COLL, 102, 1"

PLATE XXV,

oy >y

Plate showing the stimulating action of rubidium chlorid upon harley,

I Rubidium plants, 11 Control plants, To page 464
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BULL AGRIC.COLL. VOL. V. PLATE XXV111.

] 11 111
Plate showing the injurious action of borax on barley. 1, 0.0§ g borax per Kilo soil.
11, 0.0l g borax, 111, Control. To page §11.
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