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GENOTYPIC AND PHENOTYPIC CORRELATION
OF ADZUKI BEANS (Phaseolus angularis W. F. WIGHT.)
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Tab. 1 Means for 10 characters obtained from 15 local varieties of Adzuki heas (1961)

. Length Diame- Total | Grain | Weight

. Height | of the No. [No.podst No. pods| No. ter of | Weight| weight| per

Variety longest on main on per per 1,000

{cm) [branch |branches| stem | branches| nodes ?m) plant | plant | grains

{em) & () {r)

Takara shozu 62.1 41.5 2.5 12.7 10.0 12.9 6.0 23.3 13.33 107.4
Chagarawase 43.6 21.7 1.8 14.2 6.4 10.8 6.3 18.6 11.58 ¢ 118.4
Maruba No. 1 66.3 37.2 2.2 12.0 7.4 13.3 6.2 21.7 10.44 | 102.3
Takahashiwase 67.9 3.0 2.2 12.1 6.3 13.2 6.3 19.4 9.37( 102.1
Wasedairyu No. 1 52.8 3.2 1.6 .7 7.0 12.5 5.8 20.5 11.93 | 154.5
Abe shozu 61.4 41.9 2.4 13.4 11.6 12.6 6.6 25.1 14.27 | 107.1
Nonomura shozu 57.3 3.8, 22 13.1 9.5 11.9 6.4 23.1 13.19 | 108.0
Takahashi shozu 63.2 39.7 | 2.7 13.1 10.1 12.6 6.5 23.7 13.51 | 107.3
Takeno shozu 58.1 40.1 2.6 12.2 10.9 12.5 6.5 22.8 13.01 } 104.4
Hatta shozu 61.4 39.9 2.2 14.0 9.1 12.4 6.2 21.6 12.88 | 105.2
Tanaka shozu 62.0 41.3 2.6 12.0 10.8 13.1 6.2 22.7 13.481 104.3
Nishimoiwa shozu 62.3 38.2 2.6 1.1 10.6 12.4 6.4 25.4 11.48 1 104.4
Konishi shozu 61.7 40.9 2.6 12.9 11.6 13.0 6.6 25.3 14.24 | 109.7
Nishikawa shozu 08.7 36.8 2.4 13.9 9.9 12.5 6.2 23.9 13.97 1 111.2
Yamakoshi shozu 60.1 37.3 2.1 13.2 7.8 12.8 6.2 21.8 11.47 1 100.9
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Tab. 2 Phenotypic, genotypic, and environmental correlations between all pairs of 10 characters in
lacal varieties of Adzuki beans and standard deviations of 10 characters, and the phenotypic
correlations between 10 characters in them and grain yield on common cultivation. (1961)
(Figures are phenotypic, genotypic, and cnvironmental correlations from upper, and numbers
in parcthesis are standard deviations.)

Length No No. , No. Dia- Total | Grain [Weight
Characters Height of the bran- pods_on, pods on No. meter weight/ weight/ 1,050 / 4
longest main | bran nodes N J
branch ches stem ches of stem plant} plant| grains
. (11.847)] 0.751%%| 0.546%*-0.615** 0.281 | 0.878%% 0.225 | 0.431 [-0.040 [|-0.571*
Height ( 6.360)] 0.753 | 0.695 [-0.792 | 0.283 | 0.964 | 0.588 | 0.487 [-0.112 |-0.622 | 0.418%*
{ 3.460)| 0.759 |-0.612 [-0.125 | 0.322 | 0.363 [-0.074 | 0.427 | 0.409 | 0.226
Length of the (10.515)] 0.774**-0.444 | 0.760%% 0.704*4 0.308 | 0.827%* 0.487 |-0.478
iongest branch ( 4.853)] 0.801 [~0.586 | 0.796 | 0.767 | 0.688 | 0.988 | 0.483 |-0.543 | 0.422%*
{ 4.045){ 0.382 —0.109 ; 0.661 | 0.392 | 0.909 | 0.578 | 0.516 | 0.216
(0.622) ~0.476 | 0.821%% 0.528% | 0.581* | 0.806™* 0.599* |-0.655%*
No. branches (0.288) |-0.687 {0.886 | 0.67) 1.259 {1.034 |0.669 [-0.710 | 0.456%*
(0.234) | 0.097 | 0.619 0.215 | 0.215 |0.368 | 0.270 [-0.115
. (1.736) |-0.151 [-0.593* -0.211 [-0.547% | 0.286 | 0.616%*
No. pods on (0.680) |-0.227 |-0.883 |-0.979 |-0.977 |0.279 [0.805 | 0.248
¢ (1.079) | 0.002 | 0.12% | 0.220 | 0.323 | 0.323 [-0.028
3.662) | 0.210 | 0.534* | 0.985%* 0.885%*-0,
N‘l’;r!l’:;’}feg“ 21.562; 0.173 | 0.972 1.1% 0.951 -g.gg’{ 0.219
‘ (1.910) { 0.343 | 0.368 | 0.679 | 0.686 | 0.010
(1.213) 0.064 | 0.346 [-0.098 1-0.209
No. nodes EO-:"MB) ~0.044 | 0.392 {-0.187 |-0.376 | 0.207
0.518) [-0.123 | 0.288 | 0.276 | 0.446
Diameter of (0:0015 | 0:638 | o368 L1375 | 0.12
; (0.376) | 0.440 | 0.542 |-0.041
[ -
e . . ~U.0 .
weight/plant (2.523) | 0.826 |o0.225
Grain ?3017% 0.056
i 1.358) |-0-080 | 0.536"*
weight/plant (1.381) | 0.162
Weight/per (26.186) —
1,000 grains Elgg?% -0.537

* Significant in 0.05 ** Significant in 0.01 # Phenotypic correlations between each character and grain
yield in ordinary cultivation. That was estimated from average of plot of varicties (d. {.=58).

Tab. 3 Heritability for 11 characters of 15 cultivated varieties of Adzuki beans. (1961)

L;m th N x\l'o. No N D Total | G Weight Grain

Tl of the | No. |pods on| _ ° %" a. iameter | Total rain | per s

Height | 15 vest | bran- | main IPO{IS‘IO(?S nodes | of stem | weight| weight| 1,000 we"i{}‘.f*

branch | ches stem ranch grains !

Individual | 0.114 | 0.068 | 0.072 | 0.020 0.033 0.054 0.003 0.016 | 0.047 | 0.266{ 0.041

Plot 0.717 | 0.590 | 0.603 | 0.284 0.401 0.528 0.053 0.238 | 0.492 | 0.877] 0.332
* Value estimated from ordinary cultivations.
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Tab. 4 Phenotypic, genotypic, and envircnmental correlations between all pairs of 11 characters and
standard deviations of each character in the 132 lines of F¢ gencration resulted from the
cross “Wasedairyu No. 1 X Wasemaruba®. (1962)
(Figures are phenotypic, genotypic, and environmental correlations from upper, and numbers

in parenthesis are standard deviations.)

Length No. No.

Dia- Cotal

3 . Grain [Weight/| Av. no.

Characters Height l(:)fntest bran- pc::li:l:n pods on n?(?és meter (weight/ [weight/| 1,000 | sceds/
b mich ches | T hes of stem| plant| plant] grains pod

517.295) 0.673"% 0.552%%-0.485* 0.384*%( 0.411%% (,335%* 0.213* |-0.155 |-0.213* | 0.214*

Height 9.585) 0.709 | 0.633 |-0.570 | 0. 0.490 | 0.386 |0.203 {-0.229 [-0.060 | 0.272
( 4.581)| 0.440 | 0.250 |-0.062 |0.039 | 0.456 | 0.209 {0.361 |-0.030 |-2.214 | 0.012

Length of the (15.961)| 0.730**-0.553%¥ 0.708%% 0.426%"| 0.242** 0.373*%/-0.021 |-0.172* | 0.065
Pg& h ( 8.444)] 0.799 |-0.677 |0.779 | 0.542 | 0.489 | 0.469 [-0.069 |-0.020 {-0.030
ongest branc ( 6.385)| 0.447 |-0.066 |0.467 |0.313 |-0.519 {0.201 |0.092 |-0.024 |0.375
(1.049) |-0.413"* 0.801%* 0.333**| 0.287%% 0.464** 0.121 1-0.252%% 0.152

No. branches (0.533) -0.493 | 0.807 | 0.471 |[0.397 | 0.453 }0.028 [-0.294 | 0.164
(0.496) |-0.152 | 0.786 | 0.155 | 0.012 | 0.527 | 0.418 [-0.080 | 0.126

5.522) (-0.102 | 0.136 [-0.025 | 0.322%*% 0.659*4 0.017 | 0.061

N‘r’!-mli’gd:m‘"g fz.mg ~0.140 | 0.162 |-0.101 | 0.237 |0.758 | 0.014 | 0.020

No. pods on
branches

No. nodes

Diameter of
stem

Total
weight/plant

Grain
weight/plant

Weight/
1,000 grains

Av. no.
seeds/pod

(2.720) } 0.012

(4.945) | 0.438%% 0.299%% 0.655** 0. 406“L0 283*% 0,149
(2.452) | 0.627 | 0.402 | 0.703 | 0.275 [-0.362 | 0.192
(2.534) | 0.202 | 0.064 { 0.612 | 0.669 [-0.012 | 0.047

0.113 [0.157 | 0.513 | 0.526 | 0.298 | 0.162

(1.538) | 0.203% | 0.446%% 0.259%%-0.259** 0.167
(0.596) | 0.341 {0.702 |0.392 |-0.448 | 0.300
(1.140) | 0.041 [ 0.193 | 0.131 | 0.040 -0.032

(0.746) | 0.479%%( 0.257%%-0.294*% 0.431**
(0.349) | 0.693 | 0.278 [-0.461 | 0.699"
(0.605) | 0.157 |0.231 | 0.174 | 0.342

(7.746) | 0.748%%-0.147 [-0.4]17**
(3. 3233 0.778 | 0.239 | 1.251
0.714 | 0.048 |-0.879

(4.755) }-0.010 | 0.354%*
(2.009) |-0.088 | 0.345
(3.241) | 0.165 | 0.375

(3.046) {-0.575%*
(1.590) |-0.695
(1.302) |-0.254
(1.087)

(0.501)
(0.631)

* Significant in 0.05 ** Significant in 0.01,
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Tab. 5 Heritability for 11 characters in 132 lines of Ig generation resulted from the cross
“Wasedairyu No, 1 x Wasemaruba”. (1962)

Length| " No. N Total | Grain |Weigl 7A
. fthe| No. [pods on 9 No, |Diameter | lOia rain Weight/) Av. no.
Height | " pods on ) weight/ weight/] 1,000 | seeds/
}:’:‘iﬁ: branches ::2::: branches nodes | of stem plant| plantl grains pod
Individual 0.379 | 0.214 0.153 | 0.140 0.127 0.041 0.080 0.060 | 0.057 | 0.189 | 0.093
Plot 0.796 | 0.636! 0.536{ 0.510 0.484 0.215 0.389 0.292 | 0.277 | 0.598| 0.39
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Summary

(1) The phenotypic, genotypic, and environ-
mental correlations among characters of 15 local
varieties of Adzuki beans in Tokachi district
and 132 lines of Fg generation resulted from
the cross “Wasedairyu No. 1x Wasemaruba”
were estimated.

In general the genotypic correlations were
similar to the phenotypic in sign and were
slightly higher than the phenotypic.

(2) Estimates of correlations among chara-
cters and heritabirities in varieties in Tokachi
bistrict were as follows;

(a) The genotypic correlations between yield
and length of the longest branch, number of
branches, number of pods on branches, diameter
of stem, and total weight per plant were higher
positive. Between yield and number of pods on
main stem it was also positive, but was fairly
low.

(b) Highly significant and positive correla-
tions were found between yield on common
cultivation and height, length of the longest
branch, number of branches, total weight, and
yield measured on a plot of lines of varieties,
and higher negative correlation was found
between yvield on common cultivation and seed
weight on the latter.

(c) The heritabilities gained on a plot basis
were 3-18 times that gained on an individual
plant. The degree of heritabilities was high in
height, the length of the longest branch, and
seed weight, and low in diameter of stem, total
weight, and number of nodes.

(3) Estimates of correlations among chara-
cters and the heritabilities Fq 132 lines resulted
from the cross “Wasedairyu No. 1x Wasema-
ruba” were estimated as follows:

(a) The genotypic correlations between yield
and number of pods on a main stem and bran-
ches, number of nodes, and total weight were
higher positive. Between yield and grain weight,
and length of the longest branch it was low.

(b) The degree of heritabilities was higher
in height, and weight per 1,000 grains, and
lower in diameter of stem, total weight, and
number of nodes.

(4) The difference of genotypic correlations
between the populations of varieties and lines
of Fg generation were estimated to be primarily
the effect of natural and artificial selection.





