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Shattering of Pods in Soybean Breeding

M, Degree of shattering in F, and F, generations
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Table 1. Materials

Year Generation Cross Parents Number of
Mother Father tested plants
1975 1 A Thai 7012-28" Tokei 423 31
F B Comet Toiku 127 20
I C Wase-Kogane Toiku 127 27
F D Thai 7012-56" Tokei 423 20
F E Kitamusume Thai 7012-56™ 31
1976 F F Okuhara No.l Lee 2
F G Lee Kitakomachi 2
28 A Thai 7012-28" Tokei 423 186
e B Comet Toiku 127 238
2 C Wase-kogane Toiku 127 224
2 E Kitamusume Thai 7012-56™ 295
1977 I H Okuhara No.1 Harosoy 56
Fi I Thai 7012-28" Kitami-shiro 16
Fi J Thai 7012-28" Toyosuzu 13
13 K Kitakomachi Harosoy 285

* Thai 7012-28=Thai 7012-P,-Ps-P4-28 (Karikachi X SJ-2)
** Thai 7012-56=Thai 7012-P;-Ps;- P4-56(Karikachi x SJ-2)
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Table 2. Characters of parents in each crosses

Date Plant Number Degree® Seed 100- Degree
of height of nodes of yield grain of
Variety maturity (em)  on the indeter- (g) weight shatter- Remarks
main minate (g) ing (%)
stem type of
growth(%)
Thai 7012-28 18 Oct. 57 12.3 36 18.6 20.1 13 1976, 60cm X 15cm
Tokei 423 16 Oct. 27 9.3 35 15.6 30.2 77 do.
Comet 5 Oct. 71 15.6 67 17.2 15.6 16 do.
Toiku 127 8 Oct. 40 11.4 44 16.9 30.6 99 do.
Wase-kogane 6 Oct. 62 15.9 67 17.5 16.5 10 do.
Thai 7012-56 9 Oct. 37 11.1 41 17.8 18.0 8 do.
Kitamusume 6 Oct. 42 11.3 39 19.9 28.9 97 do.
Okuhara No.l — — — - - - 99 1976, 60cm X 40cm
Lee - - - - - - 9 do.
Kitakomachi — — — - - - 96 do.
Okuhara No.l 23 Sept. 30 10.3 38 22.5 34.3 100 1977, 60cm X 40cm
Harosoy 13 Oct. 62 17.2 55 49.3 22.9 6 do.
Thai 7012-28 13 Oct. 47 13.1 24 35.6 23.5 8 do.
Kitami-shiro 7 Oct. 37 12.9 28 36.9 31.8 90 do.
Toyosuzu 11 Oct. 28 10.4 — - 35.5 89 do.
Kitakomachi 2 Oct. 31 10.8 31 13.4 29.6 93 1977, 60cm X 15¢m
Harosoy 12 Oct. 63 16.6 54 17.8 19.5 12 do.

* Degree of indeterminate type of growth

—B

LA— X 100(%)

A; Number of nodes on the main stem in maturity, B; Number of nodes

on the main stem in flowering time.



Table 3. Means, ranges, variances, and standard errors of means
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for degree of shattering (%) in F1 and F: generations

Number Coeffi-

of Mean Range cient of
Cross Population plants (%) (%) Variance variation
(%)

A P Thai 7012-28 29 13.2+£2.0 0- 45 118.3 82.4
P2 Tokei 423 32 77.2+3.1 26-100 301.7 22.5
Mid-parent - 45.2 - - -

F 3l 84.2+2.3 50-100 165.2 15.3

F2 186 21.9+1.6 0- 98 457 .4 97.7

B P1 Comet 25 16.2+1.5 7- 31 57.0 46.6
P2 Toiku 127 22 99.1+0.4 94-100 3.2 1.8
Mid-parent - 57.7 - - -

F 20 69.5+5.3 20-100 552.4 33.8

F 238 57.1+£2.3 0-100 1276.8 62.6

C P1 Wase-kogane 31 9.7£0.9 0- 28 27.6 54.2
P2 Toiku 127 22 99.11£0.4 94-100 3.2 1.8
Mid-parent - 54 .4 - — —

F 27 74.41£3.6 20-100 341.0 24.8

F2 224 41.8+2.1 0-100 1024.3 76.6

D P; Thai 7012-56 31 8.1+1.2 0- 26 47.6 85.2
P2 Tokei 423 32 77.2+3.1 26-100 301.7 22.5
Mid-parent - 42.7 - - —

F 20 60.5+5.9 20-100 689.2 43 .4

E P Kitamusume 32 97.1+0.7 88-100 14.8 4.0
P, Thai 7012-56 31 8.1+1.2 0- 26 47.6 85.2
Mid-parent - 52.6 - — —

F 31 91.0+3.4 60-100 362.4 20.9

F2 295 33.8+1.8 0-100 989.4 93.1

F P1 Okuhara No.l 4 98.8+1.3 95-100 6.3 2.5
P2 Lee 4 8.81+2.4 5- 15 22.9 54.4
Mid-parent - 53.8 - — —

F 2 87.5+2.5 85- 90 12.5 4.0

G P Lee 4 8.8+2.4 5- 15 22.9 54.4
P2 Kitakomachi 4 96.3+2.4 90-100 22.9 5.0
Mid-parent - 52.6 - - -

F 2 80.0+0 80 0 0

H P; Okuhara No.l 7 100.0£0 100 0 0
P: Harosoy 5 6.0+2.4 0- 10 30.0 91.3
Mid-parent - 53.0 - - -

I3 56 48.6+2.4 10- 90 311.4 36.3

I P1 Thai 7012-28 7 10.0+3.1 0- 20 66.7 81.6
P, Kitami-shiro 7 90.0+£5.3 60-100 200.0 15.7
Mid-parent - 50.0 - - -

F 16 79.41+4.3 30-100 299.6 21.8

J P1 Thai 7012-28 8 2.5+1.6 0- 10 21.4 185.2
P, Toyosuzu 8 88.8+3.5 70-100 98.2 11.2
Mid-parent - 45.7 - - -

F 13 69.5+4.1 45- 90 222.1 21.4

K P1 Kitakomachi 33 92.8%+1.1 75-100 42.6 7.0
P> Harosoy 33 12.1£1.2 2- 34 50.5 58.7
Mid-parent - 52.5 - — -

I 285 46.3+1.4 0-100 590.5 52.5
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Table 4. Estimates of heritability "in the broad sense for shattering
and other characters from parents and Fz generations

Crosses
Characters
A B C E K Average
Degree of shattering 54 98 98 96 92 88
Date of bloom 95 96 97 78 85 90
Date of maturity 95 99 99 73 93 92
Plant height 96 93 98 79 97 94
Number of nodes on the main 91 96 91 43 92 a3
stem
Degree of indeterminate type 65 93 94 41 77 74
of growth
Number of pods 57 71 72 58 58 63
Seed yield 34 60 60 39 61 51
100-grain weight 57 46 15 78 71 53
Average 72 84 80 65 81
* Heritability (%)= "ZFZ_FSZE X 100 where
#F:=total variance in F2 populations.
oE=environmental variance which was calculated as
the average variance of the parents.
Table 5. Correlation coefficients between degree of shattering and
other characters in the F2 populations
Crosses
Character A B C E K
(n=186) (n=258) (n=224) (n=295) (n=285)
Date of bloom 0.15* 0.26* 0.36** —0.14"* 0.07
Date of maturity 0.19* 0.27* 0.22* 0.19** —0.10
Plant height 0.11 0.03 0.25** —0.17** —0.15*
Number of nodes on the main 0.10 0.00 0.20" 0.04 —0.13*
stem
Degree of indeterminate type —0.15* —0.28% —0.17* 0.02 —0.17*
of growth
Number of pods 0.18* 0.01 0.15" —-0.32* —0.13*
Seed yield 0.25** —0.09 0.03 —0.13"° —-0.13*
100-grain weight 0.05 0.02 —0.27* 0.50** 0.05
— - - —-0.07

Lowest pod height -

. .

, ¢ Significant at the 5 % and 1% leveles, respectively.
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Shattering of Pods in Soybean Breeding

IlI, Degree of shattering in F, and F; generations

Takehiko TsucHiYA®* and Kiyoshi SUNADA*

Summary

This study was aimed at determinating heritability of pod shattering in soybean crosses, probing
into feasibility of breeding such soybean cultivars in Hokkaido, Japan, that allow to increase resistance
to shattering, and finding out correlations of shattering degree with other agronomic and morphological
characteristics of the plant.

Ten crosses in F, and five crosses in F, generations were planted at Tokachi Agncultural Expen-
ment Station in 1975, 1976 and 1977, whereby measurements were made on degree of pod shattering of
individual plants of parents, F; and F, generations in a drier set at 60°C.

The results are summarized as follows :

1. The F, showed a larger mean value of degree of shattering than the mid-parent, but a somewthat
smaller than the parent which had a higher degree of shattering. It is suggested that susceptibility to
shattering is incompletely dominant to resistance.

2 . Heritability estimate of degree of shattering in a broad sense was 88% on the average of five
crosses, which was higher than that of seed yield and was nearly equal to those of date of bloom, date
of maturity and plant height. Hence, selection can be made on resistant plants to shattering in the early
generations.

3. Correlation coefficients indicated that degree of shattering had significant associations with date of
maturity and degree of indeterminate type of growth in most crosses, suggesting that selection of
earlymaturity plants resistant to shattering is possible and that selection of resistance to shattering
allows the rate of indeterminate plants to increase.

4 . In the cross "Kita~-musume” X “Thai 7012-56", correlation coefficient between degree of shattering
and 100-grain weight were highly significant, although no positive coefficients were observed between
both the characters in other crosses.

5. Correlation coefficients between degree of shattering and seed yield were different among crosses.
The lack of highly positive correlations in most crosses suggests the possibility of selection for high
resistance to shattering without affecting seed yield.

* Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082, Japan.





