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PATH COEFFICIENT ANALYSIS OF FACTORS INFLUENCING
VISUAL LINE SELECTION IN ADZUKI BEAN
(Phaseolus angularis W. F. WIGHT.)
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Fig. 1 Path diagram and association of .
" factors influencing the score

0=Score

1=Plant height ] :
2=Length of the longest branch
3=Number of branches
4=Number of pods on main stem
5=Number of pods on branches
6="Total weight per plant
7=Grain weight per plant
8=Diameter of stem

9=Weight per 100 grains
10=Average number of seeds per pod
Poi=Path coefficient

rij =Correlation coefficient
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Table 1 Phenotypic and genotypic correlation coefficients between characters and heritabilities
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Table 2 Analysis of variance of the score
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Table 3 Analysis of variance of 10 characteristics

o | pla bt | gl o | Mo branes | it | e

Factors ™~ 1 3 5
Between lines 63.41%* 24.04%* 0.70** 11,93 14.37%#
Replicates 78.12 60.50% 0.04% 0.29 7.26
Error 21.96 8.82 0.0013 5.25 5.30

N Characters

Total weight per

Grain weight

Diameter of

Weight per

Average number

— plant per plant stem 100 grains of seeds per pod
Factors T~ 6 7 9 10
Between lines 33.02 16.62% 0.26 10.37%# 2.03%
Replicates 13.06 2.83 0.59 12.05%* 0.26
Error 15.94 5.95 0.21 1.19 0.33
*, #* Sirmificant at 0.053 and 0.01 level.
Table 4 Correlation coefficients between the score and 10 characters studied
- ______”' Breeder T T
Characters 1 I m Pooled
Plant height 1 0.503%*% 0.659%+ 0. 664 0.684++#
Length of the longest branch 2 0.372%% 0.35]%** 0.542n# 0.506%%#*
Neo. branches 3 0.240% 0.436%%* 0. 427%%4 0.405%*%
No. pods on main stem 4 0.309%* 0.300%+ 0.334%» 0.325%*
No. pods on branches B} 0.230% 0. 450% &+ 0. 424%%% 0.433%+
Total weight per plant 6 0.61 1%+ 0. 669+ 0. 7170w 0.73g%**
Grain weight per plant 7 0.593++* 0.625%* 0.646™** 0.693%**
Diameter of stem 8 0.162 0.131 0.110 0.160
Weight per 100 grains 0 —0.212% — 0. 407+ —0.182 —~0.388+*
f}gf‘;};‘gt““"‘hc’ of seeds 10 0.435%+ 0.520%s% 0.405%** 0.579%*

%, #x wx% Significant at 0.05, ()..‘01 and 0.001 level.

Table 3 Correlation coefficients among
the breeders for the score

UEofifiglEx b > TV 50 3ADS B IZER
MW, 7k, BN SOMERERKEL, T

ALY E O COMEGRTCH L L EL LN Breeder i m
B0 |, BT km, S#aF3EH, G, Biy— 1 0.701%* 0. 643"
B S OBEPBEN A E Vo MR T, I 0.790*

A E O MBIV RINT A LTk o filiiR ### Significant at 0.001 level.
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Table 6 Mecans for 10 characters obtained from Fg and F; 100 lines and upper 10
lines (upper 10%) by average score of 3 breeders
— Characters e | Length of the No. pods on No. pods on
T T Plant height longest branch No. branches main stem branches
Factors e 1 2 3 5
Means of 100 lines 3l.1cm 12.0cm 2.1 13.2 7.0
Mecans of upper 10 lines 37.9 16.4 2.6 13.5 9.4
Rate of increase 122% 137% 124% 102% 134%

“——___ Characters Total weight | Grain weight | Diameter of | Weight per 100 |Average number
T per plant per plant stem grains of seeds per pod

Factors T~ 6 7 8 9 10

Means of 100 lines 17.8¢ 10.0¢ 6.1 mm 16.7¢ 4.49

Means of upper 10 lines 22.6 12.9 6.3 4.1 5.59

Rate of increase 127% 129% 103% 84% 12495
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Table 7 Path coefficient analysis of characters influencing the score

N .ength of No. pods | No. pods | Total Grain . Weight | Average
Breeder }E"I:;;i:l lhtrfor?ck:' b!’! lmm:.ht,s ox;tgl:;:m bm(t)::l:)hcs weip;;ll;:‘tper wei:);ll;;tper l()’}d::ggr p::aﬁ?;) zggllgc;et;f
: . ] 2 3 4 5 ] 7 8 pod 10
i Correlation coefficients (ror) 0.503g 0.372 0.240 0.309 0.230 0.611 0.593 0.162] -0.212 0.435
Path coefficients (Pos) 2.955 —1.996 —1.881 1.744 5.5637} —11.265 5.766 2.670, 1.152 2.817
via. 1 — 2.181 1.339 0.816 1.229 1.998 1.738 0.458 —1.309 1.4%
2 -1.473 -— —1.391 —0.539 -1.523 — 1.297] — 1.086 —0.543 0.758 —0.555
3 —0.852 -1.31 - —0.658 —1.638) - 1.189 -— 1.059, -—0.314 0.651 —0.384
4 0.481 0.471 0.610 - 0.818 1.254 1.100 0.426 —0.171 0.184
5 2.303 4.225 4.823 2.597 - 3.859 3.472 —0.089 —1.489; 0.792
6 —7.615 —7.322 ~7.119 —8.100, —-7.852 - =—10.837 -2.884 4.855 -0.614
7 3.390 3.079 3.246 3.638 3.615 5.547 - 0.830 —2.583 3.333
8 0.398 0.699, 0.429 0.627, —0.041 0.658 0.370, - =0.013 —0.260
Y —0.510 —0.438 —0.399 —=0.113] —0.310, —0.497} - 0.516 —0.008 —0.843
10 1-425l 0.738 0.575 0.299, —0.403 1.535 1.628 —0.285 —Z.OGZH —_
Correlation coefficients (rof) 0.659 0.551 0.436, 0.300, 0.450, 0.669, 0.625 0.131 —0.407 0.529
Path coefficients (Po1} 0.315 -0.203 —0.142 -0.323 0.270 1.086 —0.463 0.048 0.006 0.134
via. 1 —| o232 0.3  o0.087 0.3 0.213  0.188  0.045 —0.140  0.159
2 -0.150 - ~o0.41] —0.0s5 -—0.15s ~0.132 — 0.108% -—0.058  0.077] -—0.036
3 —0.064]  —0.099 ~|  -0.050, —0.124f —0.0%0)] ~— 0.0800 —0.024 0.045) —0.029
4 -0.08¢ —0.087 —0.113 ~|  -0.151 —0.232] - 0.204f —0.079,  0.032 —0.034
5 0.112 0.2060  0.233  0.127 - 0.188f  0.169 —0.004 —0.073  0.039
6 0.734 .706 0.68 0.781 0.757] - 1.045 0.278 —0.468 0.529
7 -0.272 —0.247 -0.261 —0.292 —0.29) —0.445 - —0.067 0.207 -0.268
8 0.007] 0.013 0.008] 0.012 —0.001 0.012] 0.007 — 0.000, —0.005
9 —0.003; =0.002 —-0.002 —0.001 —0.002) -0.003] - 0.003 0.000] - ~-0.004
10 0.068 0.037 0.027 0.014 0.019 0.073 0.077 —0.014; —0.098 _
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. Correlation coefficients (roi) 0.664 0.542 0.429 0.334 0.424 0.717 0.646 0.110 —-0.182 0.405
! Path coefficients (Po) 4.660, —3.424| —2.833 2.415 8.837] —16.201 7.808! 3.810 1.667 4.037
via. 1 - 3.449 2.111 1.286 1.939 3.150 2.740 0.722 —2.084 2.358

2 ~ 2.527 —| —2.387 - 0.924] - 2.613] —2.2268 -— 1.8280 —0.931 1.301] — 0.952

3 - 1.283) - 1.975 —| —0.992] — 2.468] -1.790 -— 1.585 —0.473 0.980 — 0.578

m 4 0.667 0.652 0.845 — 1.133 l.736| 1.524 0.58%  —0.237 0.255
5 3.676 6.743 7.697 4.145 - 6.159' 5.541] —0.141] —2.377 1.264

6 | —11.013 -—10.589| -—10.2968] —11.713] ~—11.355 —| —15.6720 4370, —7.021] - 8.879

7 4.590 4.168 4.393 4.926 4.894 7.509 - 1.124  —3.497 4.512

8 0.591 1.036 0.636! 0.930 —0.061 0.975 0.549 —|  -0.019 - 0.385

9| -~ 0738 -0.633 - 0.577 - 0.163 —0.4480 -—7.718 - 0.7471 —0.008 -1 -1.220

10 2.043 1.122 0.824 0.427) 0.577 2.200 2.333  —0.408] -—2.955 -

Correlation coefficients (rof) 0.684 0.508 0.405 0.325 0.433 0.739 0.693 0.160  —0.388 0.579

Path coefficients (Poi) 0.7920 —0.995| —0.628] —0.448 1.351 0.686 —0.36} 0.460 0.121 0.402

via. 1 - 0.584 0.359 0.219 0.329 0.535! 0.166! 0.1230  ~0.35] 0.401

2 —0.734 —| —0.69 —0.269 —0.759 —0.647] —0.531] —0.27 0.378  —0.277

3 —-0.284 —0.438 —{  —0.2200 —-0.517] —0.397] —0.354 -0.105 0.217] —0.128

Pooled 4 —0.124] —0.121] —0.157 —|  —=0.2100 -0.322 —0.283 —0.109 0.044 —0.047
5 0.562 1.031 1.177 0.634 - 0.941 0.847] —0.022] —0.363) 0.193

6 0.464 0.446 0.434 0.493 0.478 - 0.660 0.1760  ~0.196 0.374

7 -0.212] —0.193] —0.203] —0.228] — 0.226 0.347 —|  —o0.052 0.162] —0.209

8 0.071 0.125 0.077 0.112 0.007 0.118 0.066 —|  —0.002 —0.046

9 —0.054) —0.0460 —0.042] —o0.012| — 0.033 —0.052] —0.054 —o0.001 — —o0.089

10 0.203 0.112 0.082 0.043 0.057 0.219 0.232 -0.041] —0.204 —
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Summary

Effectiveness of selection made by three breed-
ers was evaluated by the method of path coef-
ficient analysis. The 100 lines of F; and F;
which were derived from 14 Adzuki bean varietal
crosses and similar in maturity were grown in
replicated trials of rondomized block design at a
field of Tokachi Agricultural Experiment Station
of Hokkaido Prefecture in 1966.

Ten traits measured on a plot basis were
examined as follows: (1) plant height in cm, (2)
length of the longest branch in em, (3) number
of branches, (4) number of pods on main stem,
(5) number of pods on branches, (6) total weight
per plant in gram, (7) grain weight per plant in
gram, (8) diameter of stem in mm, (9) weight

o185

per 100 grains in gram, and (10) average number
of seeds per pod.

Three bean breeders evaluated visually each
line by a score 1 to 10 {1 very poor and 10
excellent) at near maturity.

The results are as follows:

1) Genotypic and phenotypic correlations be-
tween the score and the 10 characteristics were
computed and the scores were significantly cor-
related with total weight, grain weight and plant
height. These figures were similar by the three
breeders.

2) Path coefficient analysis of the wvarious
characteristics influencing the score were con-
ducted as a means of analyzing the correlation
coefficients into direct and indirect components.
As a result, total weight, number of pods on
branches, plant height and diameter of stem had
the greatest influence on the score, and contrib-
ution of grain weight to the score was in direct
through total weight and number of pods on the
branches.

3) High correlations amongst the character-
istics were recognized from the score obtained by
three breeders.

4) Since experienced plant breeders usually
possess reasonable mental pictures of the desirable
attributes, visual sclection has much value in
sclection practices.
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