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STUDIES ON ADAPTATION IN SOYBEAN VARIETIES

Takashi Sansuicut & Kanji GoTtoun
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Seven locations where sovbeans varieties were examined

Ly Teshio-cho
I.; : Kunneppu-cho
L5 Memuro-cho
L., :. Shibetsu-shi
L 5. Takikawa-shi
L s Sapporo-shi
L.: Ono-cho
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Table 1 Characteristics of 5 varieties (average of 6 years at Memuro)
o T T T Rower wuring | Plant | Grain | Weight of 100
Varieties Parents g:ll?:.v"""g g’la:tnéurmg ! height yield grains
L : cm kg/100 g
S : !
Kitami-shiro 1"“3‘;_‘;;;{“%?&“2 - July 21 ! Oct.1 | 69.7 | 2455 21.8
Karikachi Tokachi-nagaha = | e 95 | O, 86.5 | 252.0 28.5
¢ x Kamishunbetsu-zairai : .t ' -
. Murasaki-bana No. 4 ! . 1 -
Kogane-jiro xTokachi-nagaha [ July 18 Oct. 4 ! 85.4 1‘ 268.3 22.1
Tokachi-shiro Mansokin © July 23 | Oct. 7 71.5 | 243.0 23.5
okachi-stur % Tokachi-nagaha yoe . (RN . -
- s i- :
: i
Tokachi-nagaha  'lonciku Jo. 65 CJuly 25 | Ot 10 76.6 | 252.6 22.4
P - | \ i
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‘able 2  Analysis of variance for individual varieties
a) Grain yield
Varieties | L Y E
Kitami-shiro I 118,340.83%* 12,689.80 : 14,001.87
Karikachi , 117,960.83%* 24,647.20 i 11,659.97
Kogane-iiro | 67,729.67%¢ ! 23,338.20 ' 16,786.37
Tokachi-shiro I 59,660.83% ! 60,159.20% i 23,802.60
“Pokachi-nagaha : 153,946.67+* ! 29,215.80 15,318.77
* Exceed 5% level ; ¥ Exceed 19 level
b ) Grain yield except L, and Ly
Varieties I i Y | LxY ! E
Kitami-shiro 30,642.50%% 2,630, 20%F | 3.233.05%* ' 269.37
Kogane-jiro 24,308.25%¢ 7.524.00%% ; 5,154.20%% | 398..45
]
Tokachi-shiro 26,504,00%% | 10.308.00%¢ ! 4,381.05¢ | 619.93
“Fokachi-nagaha | 49,539, 75%% | 5.314.00%* l 4.219.15%* ; 610.30
<) Number of pods
Varieties L | Y | £
Kitami-shiro 9,042.99%% } 1,369.79 : 862.82
| 1
Karikachi 13,527.47%* | 1,225.30 i 1,206.69
Kogane-jiro 8,579.93% ‘ 1.616.86 ‘ 1.321.93
“Tokachi-shiro 10.761.46%* : 1.630.94 1,238.06
Tokachi-nagaha 18,945.25%* | 1.591.65% 1,292.93
d) Weight of 100 grains
Varieties ' L Y ‘ E
Kitami-shiro ! 23.,682.00%+ 4.786.40 f 1,076.77
Karikachi 31,336,674 10.797.80 ‘ 5,481.50
Kogane-jiro 16,486.50%% 9.,932.00% ! 3,021.70
Tokachi-shiro 20,087.83%* | 2,326.40 | 3.193.97
Tokachi-nagaha 38,872.00%* t 1.752.60 { 3.521.60
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e) Plant height

an

Varieties L Y E
Kitami-shiro 9,913.04%+ 2,085.90 890.98
Karikachi 15,230.91%* L471.71 1.321.39
Kogane-jiro 9,640.10%* 1,363.69 561.76
Tokacln-shiro 11.742.19¢* ! 1.483.03 881.21

; i
Tokachi-nagaha ! 11.483.06%** i 1.005.35 i 510.44
f ) Flowering date

Varieties L Y E
Kitami-shiro 1,647.00%* 307 .40 61.37
Karikachi 1,417.83*% 432, J0** 65.57
Kogane-jiro ‘ 1,365.17** 463, 00** 64.80
Tokachi-shiro . 1.547.83** 360.40* 108.13
Tokachi-nagaha ‘ 1,151.83%¢ 404.40%* 93.97
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Table 3 Regression coefficients on the means of all varieties at each site
Varieties g Grain yiekl \'umht.r of pods ' Weight of grains | Plant height
) i
Kitami-shiro i 1.118 0.913 0.930 0.923
Karikachi 1.146 1.068 1.109 1.158
Kogane-jiro 0.812 0.843 0.827 0.875
Tokachi-shiro 0.638 0.894 0.971 ! 1.108
‘Tokachi-nagaha | 1.287 1.294 1.232 ! 0.986




10 Jedastia R EYGR A% 19 5

Mifir s & < —F Lico BLLoFEYLL, [=xh
vl R rhry e | ik, AR 2300
BEEN ST, [HEBEIE] 3+ oBgeN
FLkES, THVHrl LU THERE]L L
M D REWIERRELCWS, £LTC, ZOF
U R OBEEhE, FEPTRLOER)E nich L
{—FT58, HMEHRCEROEREILIZEIAY
B b TR S Feb e

6 NG IR X Rein o 025, IgTN33~
384EDMIZ, Ly ~L; OHLR CRIMHC 2 Il |-
PRt E hfc Bflds X ORGS0 T, IR
T 2 44k B sk 2o BIYHREeS Table 4 12

RLL,

Table 4 75, [-F171068-), [-+7 109 %)
BLU [AE#M 25 ] OEEHRED LB/ &
<, 948l THH1028] BREWC EMN
bbb,

ZROERIISMGT SV TE, B0 ks
HELTHFmoREVCRKALILIVOTC, 430K
BTk Ak IS GT o TR R It oo

Table 5 1, “FgapfiozBy UC, MRz
fof- S oERMMELTH Do = B DS,
L, L; #B <o i 20Tk F #Bmi{T
Teodted’, Ly o [HEBRIE] PUHES 2L L ik

Table 4 Regression coefficients of varicties and strains tested in a few years
Varieti 1 strai Years
aricties and strains 1958 1959 1960 1961 1962 1963
Kogane-jiro 0.65 0.91 0.95 1.09 0.83 1.0
Tokachi-nagaha 0.8} 1.34 1.04 1.40 1.17 1.20
Oyachi No, 2 0.99 0.96 - 0.73 — -
Toiku No. 90 1.07 0.92 - - - et
Toiku No. 94 1.10 1.1 — - - -
Toiku No, 101 : ~ —_ 1.26 —_ 0.96 bl
Toiku No. 102 — i —_ 1.00 - 1.26 —
Toiku No. 106 — : — — 0.50 0.84 0.98
Toiku No. 109 — I - - - 0.98 0.97
Table 5  Variances between years for grain yield at each location
Location Kitami-shiro I Karikachi Kogane-jiro I Tokachi-shiro | Tokachi-nagaha Mean
L, 4,715.00 4,081.60 9,409.80 9,687.20 5,625.40 6,703.80
L, 2.194.00 2,025.80 8,319.00 5,568.00 4,565.80 41.,684.52
Ly 4,907.40 2,361.40 2,812.00 ' 4,696.80 7,114.40 4,378. 44
L, 12,653.00 15,561.80 4.456.27 | 17,939.93 §,378.60 11,797.92
Ls 4,197.00 4,823.27 8,743.13 21,888.07 9,806.20 9,891.53
L. 1,765.00 1,537.00 5.654.20 ’ © 5,062.40 2,779.00 3,359.52
L, 1,260.80 1,143.53 1,915.40 ' 2.815.80 1,906.60 1,608.43
Mean 1630.31 | 050491 | 590571 |  0.665.46 | 5.739.43
Table 6 Analysis of variances for logarithm of variances between years
Factors | d. f. I I m. s. F
Total 31 3.629,856
Varieties 4 0.6441.64 0.161,161 4.928%*
Locations 6 2.200,350 0.366,725 11.214%*
Errors 24 l 0.784,862 0.032,703
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Table 7 Regression coefficients on the mean yiclds of all varieties in each year at seven locations
Locations Kitami-shiro Karikachi Kogane-jiro T'okachi-shiro ‘Tokachi-nagaha
| 0.829 0.770 1.225 1.221 0.953
L, 0.763 0.680 1.406 1.534 0.997
Ly 1.214 0.749 0.607 1.087 1.338
L. 1.030 1.238 0.547 1.315 0.847
Ls 0.594 0.743 1.043 1.514 1.110
L 0.664 0.660 1.430 1.343 0.897
L, 0.682 0.576 1.102 2.001 0.658
Mean 0.824 l 0.77 1.051 : 1.431 0.971
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Table 8 Regression coefficients on the means of cach year in performance test at Memuro
Varieties and strains ﬁ:&lbﬂ of years Maturing date¥ Grain y}:g(/lma fgﬁﬁz;‘: *

Oyachi No. 2 7 30.1 201.7 1.00
Toiku No, 7 G 39.8 179.3 0.72
Oyachi 7 29.6 192.1 0.95
Rankoshi 7 40.1 205.9 0.79
Rankoshi No, ] 7 40.6 191.6 0.84
Shimo-shirazu No, | 7 22.0 168.3 0.82
Shiryu-o 7 40.0 183.3 1.32
117-B 7 42.1 205.8 1.30
Whase-hadaka 7 33.6 141.3 1.03
Chusei-kuro-dairyu 7 33.7 173.1 0.71
Chusei-hikari-kuro 7 412.6 1580.9 1.04
Bansei-hikari-kuro 7 46.0 147.0 1.29
Kuro-daizu (1186) 7 0.7 186.7 1.02
Shiro-kotsubu 11 34.8 214.4 1.72
Oyachi No, 3 G 23.0 197.8 1.12
Toiku No, 58 7 34.9 231.4 1.30
Toiku No. 59 7 13.9 211.9 1.59
Toiku No. 60 7 48.1 172.0 1.66
Aka-zaya i 41.8 199.1 1.20
Aka-zaya No. 1 1 42.7 205. 1 1.29
Ishikari-shiro No, 1 14 31.8 207.2 1.10
Nukanai-daizu 4 42.8 188.3 1.38
Okuhara No, 1 12 j 16.2 164.6 0.74
Tokachi-nagaha 10 43.9 243.2 1.35
Hokkai-hadaka 10 33.1 203.8 1.12
Kitami-shiro 10 33.1 248.2 0.95
Karikachi 10 32.5 251.7 1.18
Shinsei 10 27.5 243.1 0.61
Kogane-jire 10 38.1 247.9 1.23
Tokachi-shiro 6 37.2 251.5 1.59
Isuzu 9 30.9 215.8 0.50
Suzunari 10 28.4 214.0 0.7

Wase-kogane 9 30.0 215.4 1.19
Huirai 7 38.1 255.3 1.55

* Number of days from Sept. 1 lo maturing
** Converted “"Oyachi No. 2° as 1.00
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Fig. 2 Correlation between maturing date and
regression coeflficient on the means of
cach year at Memuro
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Fig. 3 Correlation between grain yield and
regression coefficient on the means of

cach year at Memuro
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Table 9 Decr L-.nsmg rate (%) due 1o cool weather in 1864
Varieties Numbcr of pod% Weight of 100 grains l Gram )u.ld
Kitami-shiro 4.0 28.0 39.3
Karikachi 23.0 20.3 28.6
Kogane-jiro 33.0 21.5 67.5
Tokachi-shiro 2.5 24.9 68.7
Tokachi-nagaha i 19.7 41.2 5.2
Oyachi No. 2 ; 0.0 | 12.4 29.2
Hokkai-hadaka : 23.0 : 22.8 58.0
Wase-kogane { 14.0 1.4 45.4
Shinsei ' 10.2 5.0 27.8
Horai 26.7 ; 10.1 ! 50.9

i i 1

Decreasing rate due to cool weather were calculated by following formula,

A-B 943
A X100 %

here, A is avernge of 1962 and 1963, and B is value of 1964.
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Fig. 4 Correlation between decreasing rate due
to cool weather and regression coefficient

on the means of each year
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Fig. 5 (a) Correlation between mean yield at all
locations and years and regression

coefficient on the mean yields of all

varieties at eaclh site
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coelficient on the mean yield of all
varieties in the each year at seven

locations
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Summary

Soybean varieties were grown at seven
locations in Hokkaido from 1958 to 1963. To
estimate the stability of grain yields at different
locations and years, the method proposed by
ALLarp (1961) and the regression coefficient
technique by Fintay and WILKINSON (1963)
were applied.

Experimental results are summarized as
follows ;

1. Variance components due to locations were
generally larger than those due to years in
any characters.

2. Variances due to locations and regression
coefficients on the mean of each location for
grain yield were appreciably larger in "To-
kachi-nagaha’’, ‘/Kitami-shiro’’, and *’Kari-
kachi’’ than those in "’Tokachi-shiro”” and

W
.

(4]

""Kogane-jiro’’. This shows that grain yields
of ’"Tokachi-shiro’’ and ’’Kogane-jiro’’ did
not fluctuate much between favourable loca-
tions and unfavourable ones.

Variances due to years and regression
coefficients on the mean of each year for
grain yield were comparatively larger in
*Tokachi-shiro’’ and ‘‘kogane-jiro’’ than
those in ’Karikachi’’ and "’Kitami-shiro”.

The rank of varieties in wide regional
adaptability was quite different from that of
stability between years. It was concluded
that responses to these environments should
be different characters in soybean varieties.

It was suggested that adaptability to the
location was mainly due to varietal responses
to the soil fertility and the stability between
years was strongly affected by the maturity
and tolerance to cold weather.





