Q_e"‘”%

R
S
4oge

Studies on the Significance of the

;f Kobe University Repository : Kernel

PDF issue: 2025-06-07

Indeterminate Growth Habit in Breeding Soybeans

(XI) : Varietal Difference

in the Pod

Dehiscence and Moisture Content in the Stem, --

Nagata, Tadao

(Citation)
HAKRKEERFEMTER®RE, 11(1):25-34

(Issue Date)
1973

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(JaLCDOI)
https://doi.org/10.24546/00228455

(URL)
https://hdL. handle. net/20.500. 14094,/00228455

KOBE
\j].\]\'l:lihl Y
J

%)



MABHH (Sci. Rept. Fac. Agr. Kobe Univ.) 11 : 25-34, 1973

STUDIES ON THE SIGNIFICANCE OF TH INDETERMI-
NATE GROWTH HABIT IN BREEDING SOYBEANS

XI. Varietal Difference in the Pod Dehiscence and Moisture
Content in the Stem, Pod, and Seed.**

Tadao

Nacarta*

(Received for publication on August 10, 1973)

Abstract

Pod dehiscence of the three or four varieties including the determinate versus indeterminate growth
soybeans was investigated in different conditions in field, glass houses and rooms with reference to the
moisture content of the stem, pod, and seed in Sasayama, Hyogo in 1964 and 1965.

The moisture content of seed was more useful index than those in the stem and pod, in order to
determine the property of varieties, and it was concluded that the variety capable of decreasing the moisture
of seed till 15 percent without pod dehiscence in field is needed for machinery cultivation, because that seed
moisture percentage is the limit for direct storage without after drying.

In the glass house or the room, the seed moisture decreased remarkably without pod dehiscence, espe-
cially in the room inhibiting sunshine where all of the varieties did not dehisce the pod decreasing the mois-
ture of seed till 11 to 12 percent. Variety response in pod dehiscence in the field, glass house and room was
variable and not consistent, and then was considered to be the property of ecological adaptation to cultivating
area and harvesting season. Thus such methods of testing pod dehiscence without meteorological. effects
seemed to be not so practical as that in field, especially in Japan where is humid and rainy.

The pod dehiscence is one of the hygroscopic movement enforced physically by the difference in the

moisture between the outer and inner layers of the tissue.

The mechanism and process of occurrence of the

pod dehiscence in the soybean are complex, and more moisture in the outer layer than in the inner layer of
pods by rain or dews was considered to be very much affectable for the occurrence.

As the result of investigation of the moisture and dehiscence in the pods different in maturity time in
a plant, the determinate versus indeterminate growth habit was considered to be not so affectable to pod

dehiscence character of the soybean.

Introduction

There was a little interest into the pod
dehiscence or shattering in breeding soybeans
in Japan, though a variety named “Katazaya”
meaning a hard pod had been bred in Niigata
Prefectural Experiment Station,® the most of
the varieties grown in our country have high
shattering habits as appeared in the cooperative
tests with the agronomists in the United
States of America.®

In Japan, where is humid in the air at the
time of harvest, farmers have picked up the

* Laboratory of Plant Breeding.
** Addressed to the 29th and 30th grand meetings
of Japanese Society of Breeding.

soybean plants by hand or simple tools at the
time as soon as the pods turned into maturity
color, and plants have been dried by hanging
on woods or bamboos supported by simple
stanchions in field or by other methods in
rooms or out door. Hence, the plants have been
gradually dried and the seeds with a consid-
erable moisture content have been threshed out
from the plants and the pods. After the thre-
shing, seeds have been dried under sunshine
or by artificial hot wind. Therefore, the much
shattering habit has been of not troublesome
in practical cultivation.

In the United States of America, and other
countries of continental climate, air at the
harvest time is very dry and harvesting is
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made after the plants had decreased moisture
adaptable to the combine harvesting, and seeds
are gathered immediately after threshing.

In Japan, however, the methods of cultivation
of crops are being improved and machinery
harvesting, especially using the combine of small
scale become to be of practical method of
farmers, especially in rice, and also in soybeans.
Thus, soybean breeding in the experiment
station became to have attention into the pod
dehiscence, and methods of testing and classi-
fication of varieties by the degrees of pod
dehiscence are being investigated.6:14:15.16)

In spite of the importance, the studies or
experiments of pod dehiscence are not so many
as those of lodging resistance which is also
important for breeding soybeans adaptable to
combine harvesting. Moreover, the studies
carried to date in the United States and in
Japan have limited attention into the nature
of the pod except for the other part of plants.
In Japan, we can often find pods matured and
dehisced when the stem and leaves remain
green, and such a plant is observed in non-adapt-
able varieties introduced from other regions
especially from the north part to the south.!l
In the case, moisture contents of plant parts
must be investieated for considering nature of
pod dehiscence with special regards to the
varietal difference in the maturity and dehis-
cence of the pods.

Thus, the author had made a few investi-
gations on the moisture contents of the stem,
pod, and seed using the varieties of different
degrees of pod dehiscence, and concluded that
the moisture content of seeds should be noticed
well than that ¢f pods with reference to pod
dehiscence.

In the studies of the main subject, an inter-
relation between the detreminate versus indeter
minate growth habit and pod dehiscence was
also observed though the direct or genetical
association between them is not expected from
the genetical studies made till the present,
because the most of the indeterminate growth
soybeans of Manchurian ecotype have low
shattering habit, and most of the determinate
growth ones of North and South Japanese
ecotypes are heavy in shattering.® Thus, the
results should be dealt with herein.

Materials and Methods

In 1964, Harosoy from the United States
was used as a variety of indeterminate growth
and of no shattering property, and three varie-
ties of determinate growth and much shattering
property, namely Oyaji No.2, Tokachi Nagaha
(from Hokkaido) and Shirasaya No. 1 (from
Kyushu) were used. The seeds were planted
on May 17 in the farm of the laboratory in
Sasayama, Hyogo. The plots of experimnnt
had two replications of rod rows of two me-
ters. At the same date, the seeds were sown
in the five earthen pots of 21-cm diameter per
variety, and the pots were transferred into the
glass house at the time of maturity where the
pod dehiscence without effect of rain or dew
was observed in comparison with that under
natural rainy weather in field.

Measurements were made on September 10
to 15, two weeks after the maturity first, and
on October 5 to 10, about five weeks after
the maturity next. Five plants with about a
hundred pods for each variety were harvested,
and percentage of pod dehiscence and moisture
contents in the stem, pod, and seed were
measured.

In 1965, three varieties except for Oyaji
No. 2 were sown on April 25, earlier than the
1964 experiment, and in the same way in
the plot and replication. At the time of maturity,
the pods were marked with colored materials
into three groups of early, medium, and late
maturity. From Augsut 19, five plants per
variety were harvested and measured on pod
dehiscence percentage and moisture content in
the stem, pod and seed in five day intervals.
In parallel with this measurement, 80 plants
per variety were picked up from the field at
time of maturity, and 50 plants were placed
in the glass house and dried under sunshine
without rain, and the measurement was made
in five day intervals. The other 30 plants per
variety were stored in the room without direct
sunshine, and dried by natural air only. The-
measurement was made on October 6. More-
over, the plants of the tested variety sown in
the earthen pots in the same way as in 1964,
were removed into the glass house on the day

of maturity and the measurement was made
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on August 15 and October 20. ference from that in field in order of varieties,

The measurement of moisture was made by but range of varietal difference became larger

drying for 24 hours at 70°C and thereafter for and three varieties excluding Oyaji No. 2 were

3-5 hours at 100° to 103°C. less in the degree of pod dehiscence than in

field. In the result in early October, the mois-

Results ture of stem and pod was different in the

varaieties, but that of seed was little in varietal

Moisture content of the parts of difference, and then the varietal differnce in

plant after maturity bearing to percentage of pod dehiscence was very large
the change of pod dehiscence (Fig. 1.

percentage

1. The 1964 experiment. In the
measurement in middle of September, 50[- SEPTEMBER 10 TO 15
the stem of Oyaji No. 2 had the most
moisture, and the moisture of pod
and seed was also more than those in
the other varieties. In contrast with
the variety, Shirasaya No. 1 had the
least moisture in the stem, but com-
paratively more in the pod and seed
than those in the other two varieties

e————s SHIRASAYA NO. 1
a——a OYAJl NO. 2

0= ==-0 TOKACHI NAGAIIA
PATmm- - A HAROSOY

40

30

Tokachi ~ Nagaha and Harosoy- 10f
Without correlation with the moisture \
content of the plant parts, the ob— — . . . s b

percentage of pod dehiscence was
high in determinate Japanese varieties
as measured to be 17 to 20 percent
and low in th the indeterminate Ame-
rican variety, Harosoy as seen to be 10r
lees than 10 percent. In the results in
field measured with the plants har- 30r
vested in early October, Oyaji No. 2
had the most moisture showing high 20}
percentage of pod dehiscence, and
the other three varieties had similar 10t - L
moisture content without correlation e
with the pod dehiscence which was ol , , . \ . .
the highest in Shirasaya NO. 1 and STEM  POD SEED l})’g;;l\_ STEM l’()[). SEED ggglsa
the lowest in Harosoy. MOISTURE IN- e MOISTURE I NCE
In the glass house where was no IN FIELD IN GLASS HOUSEV

effect of rain in contrast with field,

there was a little different result from

that in field. In the result in the mid- Fig. 1. Varietal difference in the moisture contents
dle of September, Shirasaya No. 1 of parts of soybean plants in 1964. » Plants
had the least moisture in the stem,
the just same as in field, but Oyaji
No. 2 was similar to the other two

OCTOBER 5 TO 1y

A

grown in pots were transferred into the

glass house after maturity.

varieties in the stem moisture. Percen-
tage of pod dehiscence had no dif
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Fig. 2. Varietal difference in the moisture contents of parts of soybean plants in
1965. D Plants grown in field were moved into the glass house by harvesting

at the time of maturity.

2. The 1965 experiment. Although there
was no result of the variety Oyaji No. 2, the
result was not coincident with that in 1964. In
field, the moisture of stem remained in com-
paratively long period in Shirasaya No. 1 and

Harosoy, and decreased rapidly in Tokachi
% STEM %
80 s—— SHIRASAYA NO. 1 401
a—a OYAJI NO. 2
70F o=-© TOKACHI NAGAHA -
&B JJAROSOY
30k

MOISTURE

N
10}

-y Yy A 3 1 i 1

20t / 104
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Nagaha. The pod and seed had less moisture
in Shirasaya No. 1 from the time of matu-
rity, but more in maturity and decreased
rapidly thereafter in Tokachi Nagaha and
Harosoy. The percentage of pod dehiscence
was the least in Harosoy in no relation to the

7,
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Fig. 3. Relations between the pod dehiscence percentage and moisture contents

in the stem, pod and seed in field and the glass house in 1964(see Fig. 1).
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moisture contents in each of the plant parts,
but that of Tokachi Nagaha and Shirasaya
No. 1 seemed to be similar, and increased
corresponding to decrease of the moisture in
pods and seeds, in different trend from that
in 1964.

In the glass house, the moisture in the stem
decreased rapidly after the time harvested and
moved into the house in different way from
that in field, and also that in pod and seed
decreased rapidly. In parallel with the decrease
of the moisture, the pod dehiscence percentage
increased, and the incerease was significant in
Shirasya No. 1 and Tokachi Nagaha, but not
in Harosoy (Fig. 2).

Through both experiments in field and the
glass house in 1965, it was noticed as a general
trend that the decrease of moisture content of
the plant parts became the cause of the increase
of pod dehiscence though there was a varietal
difference in the interrelation between them.
The interrelation, however, was different in
field and the glass house, and then Shirasaya
No. 1 and Tokachi Nagaha dehisced when
decreased the moisture of seed till 20 percent

in field, but did not dehisce so heavily when
the moisture of seed became lower than 20
percent in August 24, and after August 29
dehisced heavily when the moisture did not
decrease below that on August 24 in the glass
house.

3. Interrelation among the pod dehis-
cence and the moisture in the parts of
plant and its varietal difference. As shown
in Fig. 3 made from the results in 1964, the
moisture of stem and pod had no correlation
with the pod dehiscence especially in Oyaji
No. 2 in both of field and the glass house. The
moisture of seed, however, had a intimate
relation to the pod dehiscence showing signifi-
cant varietal difference. Harosoy variety was
tew in pod dehiscence in decreasing the moisture
of seed till 15 percent. Tokachi Nagaha variety
had increased the pod dehiscence percentage
when the moisture of seed became 15 percent.
Shirasaya No. 1 and Oyaji No. 2 was heavier
in pod dehiscence than Tokachi Nagaha variety
when the moisture of seed became less than
20 percent.

POD MOISTURE

SEED MOISTURE

% IN FIELD

60}
50}
40t |
f £

\ o—~—0 TOKACHI NAGAHA
\ a-----a JAROSOY

20} ¢ \ -~
10t -7

0

1 ~—— SHIRASAYA NO.1 [
¥

IN GLASS HOUSE
(havested in field)

IN GLASS HOUSE
(in pot)

601

50r 4

40f i\
307-2 \\
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10}
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\
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-y

0 10 20 30 40 50 60 70 %

Fig. 4. Relations between the pod dehiscence percentage and moisture contents in the stem,
pod and seed in field and the glass house in 1965. In glass house (harvested in
jield)-plants grown in field were moved into the glass house by harvesting at the
time of maturity, In glass house (in pot)-plants grown in pots were transferred into
the glass house after maturity.
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Table 1. Varietal difference in the moisture contents in
parts of plant and the force for crushing pods
when the plants were dried in room without sun-

shine in 1965.

found as follows: Harosoy did not
dehisce in 10 percent moisture of pod
and seed, and Tokachi Nagaha was
rather hard to dehisce in comparison

Shirasaya Tokachi

Trait No. 1 Nagaha
Moistue in % %

Stem 15.2 13.3

Pod 13.7 13.9

Seed 12.8 11.9
Crushing pod

No. pods 93 132

Force 856g 821g

All of I;;)ds did not dehisce in room.

In the 1965 experiment as shown in Fig. 4,
the moisture of pod had fairly clear relation
to the pod dehiscence and then the variety
Shirasaya No. 1 and Tokachi Nagaha increased
pod dehiscence when the moisture of pod be-
came less than 15 percent but the variety Haro-
soy did not increase so much as in the former
two varieties. The moisture of seed behaved
similar to that of pod especially in the plant
dried in the glass house. In field, the moisture
of seed showed clearer varietal difference in
the relation to pod dehiscence than that of pod.
Shirasaya No. 1 and Tokachi Nagaha increased
pod dehiscence greatly when the seed moisture
decreased below 20 percent and 15 percent
moisture seemed to be a critical point. In field
where was more humid by rain and dews than
in the glass house, the pod dehiscence was
begun in the point of more moisture than in
the glass house and such a difference was clear
in Shirasaya No. 1. It should be also noticed
that Tokachi Nagaha caused heavier pod dehis-
cence in field and the glass house than Shira-
saya No. 1, and such a trend was the very
reverse to that in 1964.

In the case where the plant was grown in
the pot and entered in the glass house at the
maturity in the same way as in 1964, the rela-
tions of pod dehiscence to the moisture contents
of pod and seed were shown in the left ones
in Fig. 4. The varietal difference in reference
to the relation noted above was similar to that
in field in 1965 and not in the glass house in
the same year where harvested plants were mov-
ed from field. A little difference, however, was

Harosoy

with the variety Shirasaya No. 1.

In Table 1, the results of measure-

ment of moisture content of parts of

% the plant and pod dehiscence perecent-
13.8 age and the weight to dehisce the
13.2 pod mechanically by using a grain
11-6 rigidity tester when the plants were
79 stored in room without direct sunshine
8628 till the beginning of October were

shown. The plants of three varieties
were dried till the moisture percent-
age which caused pod dehiscence under direct
sunshine in two Japanese varieties, but there
was no dehisced pod in all of three varieties.
There was also no difference between the crit-
ical weight for crushing and dehiscence of
pods. '

Difference in the moisture of pods
and seeds different in their matu-
rity date

The varieties of indererminate growth habit
have long flowering period and consistently
uneven in maturity of pods of a plant. The
wild soybean, Clycine soja SiEB. et Zucc., 1s
frequently seen to be irregular in the maturity
and dehiscence of pods so that the earliest
matured pods have dehisced and the latest
ones remained green or yellow. Such a funda-
mental character is an important question in
breeding indeterminate growth soybeans.

The result in the 1965 experiment, in which
the pods were classified into three groups, name-
ly early, medium, and late matured ones, is
shown in Fig. 5. After the maturity, the mois-
ture of pod and seed, was more in the earlier
matured pods than in later matured ones in
early period, but the difference became small
as time goes on.

In ficld, the difference remained during the
period of 10 to 15 days, but of 5 to 10 days
in the glass house. On the difference in the
decrease of moisture by the maurity time of pod,
it was found that there was no difference
between the varieties of the determinate and
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Fig. 5. Varietal difference in change of moisture contents of the seed and pod, and
dehiscence of pod in the pods classified by maturity time. Late, med, and
ear show late, medium and early matured groups of pods respectively.
the indeterminate growth in general. There nate growth was similar to Tokachi Nagaha.
was, however, a little difference between Shirasaya No. 1 is the variety grown as a short
Shirasaya No. 1 and Tokachi Nagaha of deter- season crop in South Japan and harvested in
minate growth habit, and Harosoy of indetermi- late summer, and the other two varieties are

5 6)
Fig. 6 Appearance of pod dehiscence and schematic explanation of

mechanism of its hygroscopic movement.



32 Tadao NAGATA

grown as a full sesson crop in the north parts
of Japan and the United States, and harvested
in autumn. Shirasaya No. 1 has decreased
rapidly the moisture of pod and seed, and also
the difference in the moisture by the time of
maturity in comparison with the other varieties.
Consequently, such differences seemed to be
caused by the ecological nature adaptable to
the climate and meteorological conditions of
the cultivated regions, and not by the growth
habit.

Nevertheless, it is of importance to be noticed
herein that difference in the percentage of pod
dehiscence by the maturity time became clearer
and larger about 5 to 10 days after maturity
when the pod dehiscence was very low, and
that difference in pod dehiscence became very
clear 15 to 20 days after maturity when the
pods were all the same in moisture content
and the difference became also clearer in the
glass house than in field.

Varietal difference in the percentage of pod
dehiscence by the time of maturity was not
significant. The indeteminate variety Harosoy
did not show the difference in pod dehiscence
percentage by maturity time, since all of the
groups were low in the percentage. Between
the varieties of determinate growth, Shirasaya
No. 1 and Tokachi Nagaha, the difference
mentioned above was not found, though both
of the varieties were sevear in pod dehiscence
and the difference by maturity time was signi-
ficant. These two varieties showed higher percen-
tages of pod dehiscence and the percentage
was higher in earlier matured pods than in
later matured ones significantly, but behaved
in a similar way in the difference. Such a
difference was very clear in the glass house
where the moisture of pods and seeds different
in maturity time became uniform in short
period.

The appearance and mechanism

of pod dehiscence

For considering the results obtained in two
years, an observation on the appearance of the
pod dehiscence was made. As shown in Fig.
6, the pod dehisced in the end of the inner or
ventral suture first (1), and was opened and

separated to the left and right halvs of the
carpel by spreading the dehisced inner suture
(2). At the time of beginning of dehiscence,
the force occured in the pod seemed to be in
two directions as shown in the figure (1); one
is from upside to the bottom in the inner
suture, another from bottom to the upper part
in the outer or dorsal suture (1). Thus, each
of half of the pod become cylindrical. There-
after two halvs are separated and opened, but
those are gathered first and doubled next, and
bent backward finally in the outer suture (2).
In correspondence with enlarging the opened
inner suture, the terminal parts of the pod
were rolled up (3).

The pod has the cuticular fibrous cell layer
composing the endocarp which are arranged in
a diagonal direction to the axis of inner suture
and opposite to the fibrous cells of exocarp as
noted by Esau# and shown schematically in Fig.
6 (4, 5). Pod dehiscence is surely a phenome-
non of hygroscopic movement occurred by the
difference in the physical forces in the exocarp
and endocarp, which are originating in mois-
ture content of the carps. The bending move-
ment, however, occurs in vertical direction to
the arrangement of the cuticular fibrous cell
layer in the endocarp, namely to the diagonal
direction to the inner suture (4). As the result
of the balance of bending moments, the pod
is rolled up separately in left and right halves
of the pod (6).

Discussion

Testing of pod dehiscence is being carried
under controlled humidity 1.7:12 by artificial
heating®1518 and by crushing weight of the
pod,5-1% in addition to that in field where the
percentage of dehisced pod was measured on a
given day after maturity® or days from ma-
turity to the day of pod dehiscence.2 Through
these methods of testing, attentions were made
on the pod for considering dehiscence phenom-
ena, especially on the moisture of pod, though
PriNE et al1® had made an observation on the
moisture content of seed in relation to the row
direction of soybean cultivation. But the mois-
ture of seed was ascertained to be the most
useful factor for the consideration on practical
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methods of selecting strains for pod dehiscence
and on its physical mechanism. In the exper-
iments, variety Harosoy was capable of drying
the seeds lower than 15 percent in field, but
other Japanese varieties were difficult to decre-
ase the moisture of seeds till 15 percent without
pod dehiscence in field. The moisture of 15 per-
cent is, of course, the limit of soybean seeds
adaptable for storage without drying after
harvest. In machinery cultivation, breeding of
the variety capable of drying the seeds till 15
percent moisture in field without pod dehiscence
should be of necessity. Harosoy and other
varieties in the United States seemed to have
been bred satisfying with this requirement. In
our country, the varieties are suitable for hand
harvesting and drying after harvest. In the
experiments,  Japanese varieties especially
Shirasaya No. 1 showed the property adaptable
to the after harvest drying, because the soybean
was capable of drying in the glass house below
15 percent moisture of seeds without pod dehis-
cence. In room inhibiting direct sunshine, name-
ly shadow drying, the moisture of seeds
could be lowered till 11 to 12 percent. The seeds
in the plant dried under shade were useful for
direct storing. It is also interestful result, though
not sufficient for introducing a general conclu-
sion, that Harosoy is easily threshed as meas-
ured about the weight for shattering the pods
dried under shade. It is frequently said that the
non-shattering variety is not so easy to thresh
as in shattering varieties. This experiment
seems to show the non-shattering variety is
not difficult for threshing when dried well.

It is also very much interesting physiologically
and ecologically that the interrelation among
the moitures in the stem, pod, and seed, and
the percentage of pod dehiscence are different
by the year and method of drying. In the
experiments, field was of course under the
Japanese climate and weather, whereas the glass
house transfered the plants sown in pots seem-
ed to be similar to the climate and weather
in the United States and in other continental
climate regions. In Japan, all of the territory
is humid in the air and has much and frequent
rains in contrast with the dry weather of
continental lands in the period of harvesting.
The glass house entered harvested plants in

1965 is similar to the continental lands and
after drying succeeding to the harvest in Japan.
The drying plants in room without sunshine is
similar to that carried out carefully in Japan,
where the heavy shattering varieties are dried
under shade occasionally, and thereafter the
plants are dried one or two days in the yard
in front of the farmer’s house, and threshed
with simple tools.

In field, weather is not constant and varies
by the year. In the experiment in 1964, Toka-
chi Nagaha was less in pod dehiscence percent-
age, but in 1965, was same or rather more in
the percentage, in comparison with Shirasaya
No. 1. Although there is no exact analysis of
meteorological data, harvested time was delayed
by May planting and much rains after harvest
in 1964, whereas the harvest time became earlier
by April planting and comparatively less in
precipitation in 1965. In the 1965 experiment,
the meteorological conditions were similar to
those at harvesting time of Shirasaya No. 1 in
southern part of Japan, Kyiishii where Shirasa-
ya No. 1 is harvested in August as a short
season crop. Meteorological data in the exper-
iment in 1964 showed a little difference from
those in Kyushu, and rather approached to
those in Tokachi Nagaha in Hokkaido where
the harvesting is carried in October.

Thus, the difference in the relation between
the years 1964 and 1965 seems to show the
varietal difference in the adaptability to the
habitat and growing season. The author had
reported that the Shirasaya No. 1 was different
from Opyaji No. 2 in the process of increasing
pod dehiscence percentage after maturity in
field.%10 Tt is sure that there are various
patterns of pod dehiscence in relation to the
variety, locality, and harvesting time. There-
fore, we must consider such patterns in testing
the degrres of pod dehiscence in field.

For considering on the difference in the
varietal response on the pod dehiscence to the
conditions settled in the experiments, appear-
ance of pod dehiscence was observed and mecha-
nism of it was considered. The pod dehiscence
is a hygroscopic movement resulted from the
difference in moisture content between outer
and inner layers of tissue, namely the exocarp,
mesocarp and endocarp of the carpel. But the
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mechanism of the hygroscopic movement of
pods is rather complex and the inner layer is
shortened and the outer layer enlarged, and
then less moisture of the inner layer than in
the outer layer cause the dehiscence. Hence
direct sunshine in the glass house or dried air
in room can decrease seed moisture without
dehiscence since the both layers of pod are
dried uniformly. In field, the outer layer of pod
is moistened by the rain or dews, and so the
seeds remain in much moisture when the pod
dehisced.

Therefore, testing the pod dehiscence in room
or the glass house is not so reliable for deter-
mination of the degrees of dehiscence in field,
especially in Japan where is much rain and
humid in air. As mentioned above, the degrees
of pod dehiscence is variable by the year, sea-
son, weather and variety. Heritability of the de-
grees of pod dehiscence in field of Japan seems
to be low, though the heritability was estimaed
high in the United States.?)

On the difference in pod dehiscence percent-
age by the time of maturity of pod, a small
experiment had been made. Within the exper-
iment, it was observed that indeterminate
growth habit had no relation to the pod dehis-
cence. Uniformity of the maturity of pods is
not so much affected by the growth habit in
the varieties of present cultivation, and so
much care seemed to be not needed on the

pod dehiscence in breeding indeterminate growth
soybeans.
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