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Tbalel6 Number of crosses, and origin of ron-shattering varieties

Number of crosses

Period
Total Thailand U. S, AL China (thers

1973 — 1976 13 Y 8 1 0
1977 — 1980 23 3 3 5 2
1981 — 1984 70 34 31 4 1

Total 111 51 47 10 3

Table17 Non-shattering varictics used {or crossing
Origin Variety

Thailand Toiku 208 (Tokel 679) UT*, Toiku 207 (Toket 683) (8}, Thai 7012 —28(7), Thai 7012—56
{7), Tokel 61315}, Tokel 687131, SJ—211, Thai 7012—54(1), Tokei 61211}, Tokei 688 (1)

U S.A. Leelll, Harosoy Dt2i8), Tokei 68515, Harosoyld), Toke: 711{3), Harosoy 63(2),
Williams(2), Clark Dt2{2!, Toko 5004—1612), Comet(1l), Toko 5006—13(1)

China Wase —koganel7), Tsuru—koganei2l, Shika 4 (1)

Others MID 10— 100 (3!}

* lgures 1n parentheses arc times of crosses.
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Table 18 Agronomic characteristics of promising lines resistant to pod shattering

and their parents

Degree of . 4 Lodging Plam Growth S_eed Hilum
shattering Maturity” score®* height habit ( g/?l()zoeseeds , color
Toiku 208 Resistant 5 2 Middle Determinate 27—-31 Dark brown
P1 Kitamusume Susceptible 5 2 Middle Determinate 27-31 Dark brown
P2 Thai 701256 Resistant 6 3 Middle Determinate 15—19 Dark brown
Toiku 207 Resistant 5 2 Middle Determinate 19—-23 Yellow
Pi Thai 7012—28 Resistant 7 3 Long Determinate 15—19 Dark brown
P2 Tokei 423 Susceptible 6 1 Short Determinate 3135 Yellow
Toitku 211 Resistant 6 1 Middle Semi—indet. 15—19 Yellow
P1 Kogane—jiro Medium 6 1 Long  Semi—indet. 19—23 Yellow
P2 Harosoy Dtz Resistant 6 3 Long  Semi—det. 19—23 Yellow

* Maturity © 5 ; About 130 days in growing period.
6 ; About 137 days in growing period.
7 ; About 145 days in growing period.
xx Lodging score : 0 (erect) —4 (very lodging)

Table 19 Results of yield test for promising lines resistant to pod shattering
(1982 —1984)

(%) mature Cem) Cem) score (kg/a) Ca)
Toiku 208 10 1 Oct. 73.7 17.2 1.3 28.7 28.9
Kitamusume 95 4 Oct. 1.6 7.4 1.9 29.4 274
Toiku 207 22 3 Oct. 65. 4 15.8 1.2 27.4 23.9
Toyosuzu 81 5 QOct. 18. 1 13.8 0.4 26.6 30.5
Wase —kogane 19 3 Oct. 85. 4 11.6 2.7 25.6 21. 2
Toiku 211 6 7 Oct. 65.6 9.7 0.9 29.0 19.2
Tovosuzu 89 6 Oct. 47.7 13.4 0.6 24.9 30.0
Wase — kogune 15 4 Oct. 85.0 12.3 2.8 25.1 21.7
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Studies on Shattering Resistance in Soybean Breeding.

by
Takehiko TsucHiva

Summary

A series of experiments was conducted at Tokachi Agricultural Experiment Station dur-
ing the years, 1970 to 1984, to study pod shattering in soybeans ( Glycine max (L.) Merr-
ilb. [nvestigations involved studies on analysis of shattering mechanisms, improvement of
testing method of shattering, a detailed analysis of the inheritance of shattering, and breeding
of nonshattering varieties adapted in Hokkaido, Japan.

At present time, it is the most important breeding subject for Japanese soybean varieties
to be introduced the resistant genes to shattering of pods in Japan.

The results obtained are briefly summarized as follows:

1. Size and shape of pods were measured in twenty six varieties in order to clarify the
relation with the degree of shattering. [t was recongnized that the degree of shattering did
not relate directly with length of pods, width of pods, thickness of pods, thickness of wall of

pods, degree of curve of pods and number of seeds per pods.

2. Change of moisture content of pods was measured in six soybean varieties. Moisture
content of pods decreased gradually as maturing progresses in the field, reaching 13 to 20
percents after maturity. No difference of moisture content of pods was recognized among all

the varieties.

3. The date of incipient shattering in the field and degree of shattering were different
between examined two years because of different climatic conditions.  All of late maturing
varicties did not shatter the pods in field. It is difficult to decide the degree of shattering

asthe mential characteristics of varieties in the field conditions.

4. A varietetal difference of shattering resistance was clearly recognized using the testing
pod shattering which is conducted by drying the samples in the drier set at 60°C.  The va-
rieties which are susceptible to shattering began to shatter pods at the pod’s moisture content
of 10 to 15 percents, whereas the varictics with high degree of resistance began to shatter
below 10 percents.

At the pod’s moisture content of 5 percents, susceptible varieties shatter 90 to 100 per-

cents of all pods, whereas resistant varietics shatter only below 10 percents.
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5. Immature pods about 10 days before maturity showed the same degree of shattering
as mature pods when treated by drying. Therefore, it suggested the usefulness of the method

testing pod shattering mentioned above.

6. Varietal difference of degree of shattering was clarified by the method above—men-
tioned. Most of determinate varieties originating' in Hokkaido, Japan, were susceptible to
shattering, but most of indeterminate varieties introduced from U.S. A. and China were
resistant to shattering.

A medium to resistance to shattering was shown by the semi-indeterminate type varieties,
“Wase—kogane” and other varicties, which have been cross bred between the determinate type
varieties of Hokkaido and the indeterminate type varieties of China.

Most of varietics which showed a high degree of resistance to shattering are tall in plant
height, many of nodes on main stem, small in seed size, and low in pod—sctting position, as

compared with most of the varieties of Hokkaido.

7. The degree of pod shattering of nine crosses in Fiand Fa generations were measured.
The F1showed a larger mean value of percentage of shattering than the mid parental value,
but a somewhat smaller than the parent which were susceptible fo shattering. It is suggested
that susceptibility to shattering is incompletely dominant to resistance.

Variance of degree of shattering in F2 generations showed wide range, and resistant
plants to .shattering scgregated in each F2 populations.

Heritability estimate of degree of shattering in a broad sense was 93 percents  on an
average of six crosses, which was higher than that of seed yield and was nealy equal to those

of date of bloom, date of maturity and plant height.

8. Correlation cocfficients indicated that degree of shattering had significant associations
with degree of indeterminate type of growth in mdst crosses, suggesting that selection of re-
sistance to pod shattering allows the number of indeterminate plants to increase.

Correlation coefficients between degree of shattering and seed yield, 100 grain weight
were different among crosses. The lack of highly positive correlations In most crosses
suggests the possibility of selection for high resistance to shattering without failing high vield

and large seed size.

9. Although estimates of the minimum number of genes controlling shattering resistance
varied with the maximum likehood method (by Ishige ) and the moment method (Castle—
Wright fomula ), it was supporsed to be one or two genes responsible for this character in
eight of nine combinations.

No difference was found among sources of introduction, namely, U.S.A., China and Thai-

land, in pod shattering resistance genes.
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10. The breeding for resistance to pod shattering have been conducted since 1975. The
varieties introduced from Thailand, U.S.A. and China were crossed with Japanese varieties
in order to improve resistance to shattering. These foreign varicties with resistance to shatt-
ering were not adaptable in Tokachi district, Hokkaido, Japan, because of their late maturity,
small seed size and susceptibility to lodging.

One hundred and eleven combinations had been made  within twelve years of breeding
during 1975 to 1984. Individual and pedigree selection for resistance to shattering had been
carried out from early generations by the drying method in drier set at 60 °C  and in glass

house. Three promissing lines, “ Toiku 2077,% Toiku 208 ” and “ Toiku 211" werc bred out

until 1984.

11. Resistance to pod shattering of “ Toiku 207 ” and “ Toiku 208 ” were introduced from
a Thai variety “SJ- 27, and that of “ Toiku 211~ was from an American variety “ Haro-
soy Dt2”. These three breeding lines are promissing in Hokkaido, as the results of im-
provement of resistance to shattering, maturity, resistance to lodging, seed size, seed quality
and yield.





