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Studies on Selection for Cool Weather
Tolerance in Soybean
II. Evaluation of growth vigor in early stages
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Table 1 Average air temperatures for each ten days

during soybean growing periods

Year Loca- Eﬂi June July August September October
tiom 3 3y 2 3 1 2 3 1 2 3 1 2 3 1 2
M 14.9 14.9 15.1 17.3 15.6 19-1 25.4 19.7 20.9 21.9 17.6 16.3 14.1 12.5 9.5
1970 R 13.7 15.0 13.9 16.8 16.4 17.9 24.6 19.1 20.8 21.5 16.8 14.8 13.6 11.0 7.2
T 14.6 14.1 13.8 16.4 13.7 18.2 24.7 18.8 19.9 21.3 17.5 16.2 14.2:- 13.2 10.0
M 12.8 14.3 14.6 16.7 19.0 16.8 19.7 22.8 17.5 18.3 14.7 15.4 12.2 10.8 9.2
1971 R 12.5 13.9 14.0 16.1 19.1 15.3 18.8 21.9 15.9 17.8 13.7 14.1 11.3 9.8 7.2
T 12.1 12.5 13.0 15.1 18.0 16.2 19.0 22.1 16.6 17.5 14.2 15.0 12.2 10.9 9.2
M 12.6 12.6 16.9 17.6 17.5 20.7 20.7 23.1 24.5 19.5 16-1 16.8 14.9 11.3 8.7
1973 R 1.1 11.9 17.2 16.9 16.0 19.3 20.7 22.8 24.2 18.7 15.9 15.9 15.1 9.3 6.8
T 10.9 10.9 13.6 15.8 16.1 19.4 18.7 22.3 23.8 18.9 15.4 16.0 15.2 11.8 9.1
Notice; M: Memuro, R: Rikubetsu, T: Taiki
Table 2 Cultivation methods
. . Fertilizer
Location Year g;?:tmg Erlg)pceedmg Planting space (Kgr/10a)
N P05 K0
1970 19 May  Sugar beet 60cmx20cm, 2 plants per hill 1.5 10.0 5.0
M 1971 20 May do do 1.5 10.0 5.0
1973 19 May do 60 cm x 15cm, one plant on a hill 1.5 10.0 5.0
1970 25 May  Sugar beet 54cmx20cm, 2plants per hill 1.5 10.0 5.0
R 1971 25 May  Buckwheat do 1.5 10.0 5.0
1973 23 May Sugar beet 60cmx15cm, one plant on a hill 1.5 10.0 5.0
1970 23 May  Sugar beet 54cmx20cm, zblants per hill 2.5 15.0 5.0
T 1971 27 May  Agzuki bean 60cmx20cm, do 1.5 10.0 5.0
1973 25 May  Sugar beet 60cmx15cm, one planton a hill 1.5 10.0 5.0
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Table 3 Correlation coefficients between the scores of growth vigor

and 5 characters

Breeder
Character
A B Cc D E Average
Plant height 0.87% 0.89%* 0.91%% 0.77%* 0.83%* 0.90*
Nléirét,fr of nodes on the main 0.66%* 0.75%* 0.79%% 0.65%* 0.63%F 0.73%%
Leaf area 0.81%* 0.82%* 0.88%* 0.80%* 0.74%* 0.85%*
Dry matter weight (top) 0.81%k 0.82%k 0.87% 0.81%* 0.76%* 0.85%*
Dry matter weight (root) 0.67%* 0.66™* 0.69%* 0.75%*F 0.53%% 0.67%*
** significant at 1 % level.
Table 4 Correlation coefficients among the 5 breeders
for the scores

Breeder B D E

A 0.92%* 0.89** 0.82%* 0.92%*

B 0.95%* 0.89*+* 0.90%*

C 0-88%** 0.90**

D 0.86%*

** Significant at 1 % level.
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Table 5 Variances and heritabilities of the characters at each location (1973)

Plant Number Leaf Leaf Stem Total Root Growth t
height of nodes area weigght weight weight weight vigor in

on the the early

stem oMY 107/ 107/ 107/ 107/ stage
cm plant plant plant plant plant

Average 10.6 4.4 150 63.2 29.7 92.9 48.9 2.83

M Variance(a}$t 9.80%* 0.10% 2288.41%% 332.72%F  69.09%* 680.70** 152.78%* 2.25%*
Variance() 0.24 0.01 220.66 29.79 9.11 70.13 19.26 0.03
Heritability 0.95 0.80 0.82 0.83 0.76 0.81 0.77 0.97
Average 11.26 4.3 61.2 29.4 90.7 36.4 3.06

R Variance(a) 7.87%* 0.08** 1828 67** 179.88**  33.29 342.36* 48.39* 1.19%*
Variance(B) 0.32 0.01 371.30 39.25 16.13 102.94 14.59 0.13
Heritability 0.92 0.75 0.66 0.64 0.34 0.53 0.53 0.80
Average 7.4 3.5 94.9 38.1 18.0 56.1 31.8 2.71

T Variance(a) 3.33%* 0.11%F 1482.79%F 166.80**  25.97%k 314.41% 50.98%* 0.75%*
Variance(B) 0.25 0.01 119.70 17.31 5.85 40.83 13.18 0.09
Heritability 0.86 0.83 0.85 0.81 0.63 0.77 0.58 0.78

t Scored by observation giving 3 for middle at each location.
5: Very good, 4 : Good, 3 : Middle, 2 : Poor, 1 : Very poor

t+ Variance(s);

Variance between varieties, Variance(B}; Error variance

*and** Exceeds the 52 and1 % significance levels, respectively.

Table 6 Variances and heritabilities of the characters at each location (1970, 1971)

Plant

Number Number Number Number Total Seed 100 Seedtt Growth
height of nodes of of pods of weight yield grains ratio to vigor in
on the branch- seeds weight dry the
main es per pod weight early
cm Stem (x10) keg/a kefa g g9 S8
Average 72.8 12.5 5.6  65.3 19.2  48.0  24.3  26.2 51.1 3.1
1970 VariancelAlt 831.18%F 7.70%* 5.02%F347.55%F 3.47%*143.77% 22.30%* 45.01%F 27.90%* 1.35%*
M Yariance(B) 7.90 0.08 0.21 24.20 0.77 5.96 2.16 0.31 2.80  0.11
Heritability 0.98 0.98 0.92 0.87 0.7 0.92 0.8 0.99 0.82 0.85
Average 55.2 11.8 5.4 59.0 20.8 41.2  20.1 21.6  49.2 3.3
1970 Variance(s) 286.03%F 6.99%F 9.79%F313.10%* 3.67++278.69%* 56.78%* 31.33%k 21.67** 0.68**
R YvarianceB] 41.97  0.19 0.4 41.31 0.47 31.25 6.89 1.02  4.12  0.25
Heritability  0.74 0.94 0.97 0.76 0.77 0.79 0.78 0.93 0.68  0.46
Average 50.9 11.9 5.0 51.2 19.1 39.4 19.2  25.4  49.1 3.0
lo70 Variancels) 399.76%* 6.88%* 9.19%%296.07%* 3.89%*321.09%* 68.66** 64.87** 11.98  1.02%*
T VarianceB) 26.87  0.17  0.42 29.42 0.95 19.80 6.48 0.93 9.70  0.12
Heritability ~ 0.87 0.95 0.91 0.81 0.60 0.88 0.82 0.97 0.10 0.78
Average 60.4 11.8 4.9 56.5 17.4  36.2 18.7 24.4  52.8 3.3
1971 YVariancelA) 467.28%% 9.94%k 3.42%K]155.02%F 2.04%*152.23%F 25.89%F 34.27%k 90.58** 0.83**
M YarianceB) 12.67  0.20  0.37 24.71 0.60  6.98 2.22  0.41 4.27  0.14
Heritability  0.94 0.96 0.80 0.72  0.54  0.91 0.84 0.97 0.90 0.71
Average 45.2 10.6 3.7 374 17.1 23.7 10.8 22.2  46.4 3.3
1o71 Variancela) 252.47%% 6.08%% 3.31%k 96.19%F 3.23%k]19.55%F 22.51%F 40.86%*107.26%* 0.72%*
7 Yariance(s) 6.66  0.20 0.34 15.26 1.06  3.96 0.62 0.63 3.89 0.11
Heritability  0.94 0.93 0.81 0.72 0.50 0.93 0.94 0.96 0.93 0.73

*  Exceeds the 1% level of significance.

t+ Variance(a);

Variance between varijeties, Variance(B);

tt Seed yield/ Total weight x100(%)

Error variance
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Table 7 Correlation cocefficients between the scores and 9 characters

Plant Number Number Number Number Total Seed Seed 100
height of nodes of of of weight yield ratio grains
on the branches pods seeds to weight
main per pods dry
stem weight
M —0.08 —0.13 —0.27 —0.54% —0.43%* (.13 0.03 —0.24 0.78%*
1970 T 0.26 0.05 —0.05 —0.13 —0.46%* 0.39* 0.45%* 0.14 0.81%*
R 0.28 0.06 0.19 0.08 —0.18 0.55%* 0.53% —0.26 0.74%*
1971 M 0.29 0.16 0.06 0.01 —-0.21 0.50%* 0.56** —0.15 0.80%*
T 0.55%  0.36* 0.21 0.38% —0.09 0.61*%  0.55%  0.00 0.58%*

* % Significant at 5% and 1% level, respectively. n=38
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Table 8 Correlation coefficients between the scores and C. T. L+

Plant Number Number Number Number Total Seed Seed 100
height of nodes of of pods of weight yield ratio grains
Score on the branches seed to weight
——CTlIL main per dry
Year Location stem pods weight
1970 R RM 0.54%  0.55% .31 0.45%F —0.11 0.58%% 0.57% (.32 0.06
1970 T ™™ 0.58%  0.36* 0.46%%  0.55% (.11 0.63%¢  0.58% (0.20 0.17
1971 T ™™ 0.50%  0.38* 0.37* 0.48%  0.11 0.48%F  0.54% 0.24 0.06
71 M T 021 026 0.21 050 024 0.38%  0.44% 0.18  0.06

Notice 1) *and*¥, Significant at 5% and 1% level, respectively.
2) 1 Cool weather tolerance (C. T. L) is showed by the following fomula.
C. T. L=A/Bx100, in which A is the value obtained in the cool weather conditions

and B is one in the favorable conditions.
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Studies on Selection for Cool Weather Tolerance in Soybean

II. Evaluation of growth vigor in early stages

Takehiko Tsuchrva,* Takashi Sansuicur* and Kiyoshi Sunapa*

Summary

The relationship between growth vigor in early stages and cool weather tolerance was
studied in soybean varieties from 1970 to 1973.

Growth vigor was scored in points from 1 to 5 (5 being the best) by observations early
in July. The scorings were closely agreeable to each other among five experienced breed-
ers. Variances due to varieties in growth vigor were highly significant at all locations and
years. Correlation coefficients between growth vigor and each of plant height. leaf area and
total weight were very high. They were higher than those between growth vigor and
number of nodes on the main stem, which may be an indicator of growing stages.

Correlation coefficients between growth vigor and seed yield were very high under the
cool weather conditions and those between growth vigor and C. T. 1. (cool tolerance index)
were also highly significant at all locations. It is suggested that growth vigor in early
stages could be one of reliable characters for the selection of cool weather tolerance in

soybeans.

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





