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Table 1. Parent characters of 7 cross combinations in adzuki bean

NO of Parent Leaf abscission 100-seed
Combinations combinations percentage weight
c188 % EX.geneva Ny-a >90% >17¢g
d'Kaohsiung 7 70% =LAP =90% >17¢g
C189 % KA79-03-197 <70% >17¢g
Jd'Shialin 2 <70% >17¢g
C190 % KA81-01-82 <70% >17¢g
d'Kaohsiung 7 70% =LAP =90% >17¢g
C191 % KA80-05-13 >90% 14g=HSW =17¢g
JKA79-04-122 70%=LAP =90% >17g
C192 % Round Leaf 64 >90% 14g=HSW=17¢g
JdKaohsiung 7 75%=LAP=90% >17g
C193 % KA81-01-82 <70% >17g
JKAB80-05-13 >90% 14g=HSW =17¢g
C194 % Akatsukidainagon >90% 14g=HSW =17¢g
d'Kaohsiung 7 70% =LAP =90% >17¢g

F3a3t 0.6 0 B &% - (LPS) A C194 2 C193 & & &2 @5 F+ 0.6
HepT Btz Bl 06 Hpx#(PN)¥ A C193 w2 2 i @&
53060 Hap2 Baszd@Fxiomat 0.6 Hkw £ (PW)A C193-C190
2 C194 2= Bt 3@5306 Hépr Bt BFmHmKH 06
H e #(SN)C193~C190 2 C189 %= B t2 F B x5 0.6 H 4w
Basz BBIHmM 0.6 HikF (SW)E C193 2 C190 & B e & 2 if
BH 0.6 HAT B sz Bl FmEa 0.6 i F (SSW) 4 C188
L2 B BFF 06 B Brs2 i @FimMst 06 49 F(SP) A
C194-192-C191 2 C188 S v Bt 2 B33+ 06 He4z Bl 2
FBFHM 062 FELFISRDPFER2 7 A FHEE C191 2
C193d &3 "% 4%>m C1892 C190 % 2 & 5 >4 3% H 4 C188-
C192 2 C194 =Bt 3 >3 2% - Kr- Blestz BT i
AR adRPEFEB2EBF L 0.211~0576 0 3 L RBEFHE H 4 %
AFEGTI 0 2~ HE AT -
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Table 2. Heritabilities of agronomic characters and gene number of leaf
abscission at maturity in F» population of 7 cross combinations

Agronomic NO. of Cross combinations®

characters C188 C189 C190 C191 C192 (C193 C194
LAP 0.55 0.211  0.36 0.329 0.507 0.426 0.544
LC 0.215 0.421 0.061 0.024 0.032 0.345 0.039
TLC 0.697 0.196 0.46 0.328 0.537 0.491 0.670
TPW 0.438 0.345 0627 0.289 0541 0.478 0.763
BN 0.252 0.164 0.363 0.320 0.127 0.363 0.456
NN 0.529 0.370 0413 0.306 0.224 0.471 0.372
PH 0.242 0.339 0.547 0.55 0.56 0.48 0.53
LPS 0.391 0.253 0.299 0.333 0.222 0.625 0.705
PN 0.396 0.429 0.535 0.393 0433 0.661 0.511
PW 0.356 0.553 0.634 0446 0.365 0.736 0.618
SN 0.319 0.604 0.613 042 0.45 0.669 0.484
SwW 0.284 0549 0.634 0462 0.347 0.729 0.599
SSwW 0.862 0.432 0.205 0.484 0.083 0.29 0.539
SP 0.699 0.37 0.342 0.762 0.733 0.586 0.805
Gene NO.

of LAP 1.39 2.63 2.32 3.34 1.49 3.31 1.17

* 1 7 cross combinations same as Table 1.

LAP : Leaf abscission percentage LC : leaf chlorophyll content
TLC : Total leaf chlorophyll content TPW : Total plant weight

BN : Branch number NN : Node number of main stem
PH : Plant height LPS : Lowest pod site

PN : Pod number per plant PW : Pod weight per plant

SN : Seed number per plant SW : Seed weight per plant
SSW : Single seed weight SP : Shelling percentage

08 Fp#ie 144 A
e2 g Fooktes 6 BILRANM GlcE 7L $ A AT HF
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Table 3. Principal component analysis for 6 characters in F» population of 7
cross combinations

Principal component I I

Eigenvalue 3.7878 1.2682
Difference 2.5196 0.5853
Proportion 0.6313 0.2114
Cumulative 0.6313 0.8427

Component coefficient of characters
Leaf abscission percentage

-0.416 0.4918

Plant height 0.1288 0.8140
Total plant weight 0.4906 0.0255
Pod number per plant 0.4289 0.1953
Seed weight per plant 0.4988 0.1462
Shelling percentage 0.3700 -0.1879
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C188~C194 cross combinations same as Table 1.

Bl1. 2 BRIEEFR%EEZLS-25%- 18840147
Fig 1. F2 population of 7 cross combinations scattered in the plane by the
first and second components.
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Table 4. Path coefficient analysis for seed yield at phenotypic levels in F»

population of Ex.Geneva. Ny-axKaohsiung 7(C188)

Pathways of  Leaf abscission Total plant Pod number Single seed  Shelling

association percentage weight per plant weight  percentage
Contribution -0.012 0.265 0.526 0.021 0.013
Correlation (r) -0.031 0.442*** 0.817*** 0.122* 0.079
Direct effect 0.391*** 0.599*** 0.643*** 0.175***  0.168***
Indirect effect

LAP -0.318 0.044 -0.075 0.065
TPW -0.488 0.157 0.085 -0.114
PN 0.073 0.168 -0.063 -0.039
SSW -0.034 0.025 -0.017 0

SP 0.028 -0.032 -0.010 0

* kkk o

: Significant at the 0.05, and 0.001 probability levels, respectively
(n_400),ReS|duaI effect =0.432, Coefficient of determination R?=0.813
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A BT A AT

Table 5. Path coefficient analysis for seed yield at phenotypic levels in F»
population of KA79-03-197 xShialin 2(C189)

Pathways of Leaf abscission Plant Total plant Pod number Shelling

association percentage height  weight per plant percentage
Contribution -0.008 0.097 0.133 0.637 0.033
Correlation (r) -0.082 0.637*** 0.488*** 0.887*** 0.129*

Direct effect 0.094*** 0.153*** Q.272*** 0.718*** 0.253***
Indirect effect

LAP -0.003 -0.072 -0.001 0.016
PH -0.004 0.060 0.085 -0.012
TPW -0.208 0.106 0.108 -0.062
PN -0.007 0.401  0.287 -0.067
SP 0.044 -0.019  -0.058 -0.024

* kkk

,7** : Significant at the 0.05, and 0.001 probability levels, respectively
(n=400),Residual effect =0.329, Coefficient of determination R?=0.892
% 6. =2 KA81-01-82x% 22 7 5.(C190)3e < 2 & Fo ¥ 2 kA2 & 4 A
= A
Table 6. Path coefficient analysis for seed yield at phenotypic levels in F»
population of KA81-01-82 xKaohsiung 7(C190)

Pathways of Leaf abscission Plant Total plant Pod number Shelling
association percentage height  weight per plant percentage

Contribution  -0.023 0.074 0.183 0.661 0.019
Correlation (r) -0.246™** 0.641*** 0.640*** 0.922***  0.158**
Direct effect 0.092*** 0.116*** 0.286*** 0.717***  0.121***
Indirect effect

LAP -0.023 -0.069 -0.014 0.013
PH -0.029 0.069 0.061 0
TPW -0.216 0.171 0.148 -0.04
PN -0.111 0.378  0.371 0.063
SP 0.018 0 -0.017 0.011

*%k k%%

;7% ¢ Significant at the 0.01, and 0.001 probability levels, respectively
(n=400),Residual effect =0.292, Coefficient of determination R?>=0.915
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% 7. =2 KAB0-0513xKA79-04-122(C191)e. % e & Fr %% # 2 ik A £ %
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Table 7. Path coefficient analysis for seed yield at phenotypic levels in F»
population of KA80-0513 xKA79-04-122(C191)
Pathways of Leaf abscission Total plant Pod number  Shelling

association percentage weight per plant  percentage
Contribution -0.028 0.192 0.652 0.049
Correlation (r) -0.228*** 0.509*** 0.872*** 0.216***
Direct effect 0.121** 0.378*** 0.748*** 0.225***
Indirect effect

LAP -0.089 -0.016 0.013
TPW -0.278 0.129 -0.059
PN -0.096 0.255 0.036
SP 0.025 -0.035 0.011

*** ¢ Significant at the 0.001 probability levels, respectively (n=400),
Residual effect =0.367, Coefficient of determination R?=0.865

%8 ERIE645x3275(C192)5e2 n s Pz i € 4 WAl
VA 1
Table 8. Path coefficient analysis for seed yield at phenotypic levels in F»
population of Round Leaf 64xKaohsiung 7(C192)

Pathways of Leaf abscission Total plant Pod number Shelling

association percentage weight per plant percentage
Contribution  -0.013 0.159 0.683 0.024
Correlation (r) -0.058 0.440*** 0.896*** 0.173**
Direct effect 0.226™** 0.360*** 0.762*** 0.140™**
Indirect effect

LAP -0.174 -0.008 0.035
TPW -0.277 0.131 -0.062

PN -0.029 0.278 0.06

SP 0.021 -0.024 0.011

** *** 1 Significant at the 0.01, and 0.001 probability levels, respectively
(n=400),Residual effect =0.384, Coefficient of determination R?=0.852

10 -
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# 9. =2 KA81-01-82xKAB80-05-13(C193)sz 2 2 & Fo ¥ 2 B A £ %
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Table 9. Path coefficient analysis for seed yield at phenotypic levels in F»
population of KA81-01-82 xKA80-05-13(C193)
Pathways of Leaf abscission Total plant Pod number  Shelling

association percentage weight per plant percentage
Contribution  -0.026 0.248 0.629 0.027
Correlation (r) -0.176** 0.591**  0.893*** 0.149**
Direct effect 0.148*** 0.419**  0.705*** 0.182***
Indirect effect

LAP -0.11 -0.011 0.031
TPW -0.311 0.192 -0.093

PN -0.052 0.323 0.029

SP 0.038 -0.041 0.007

*k kk*k

,** ¢ Significant at the 0.01, and 0.001 probability levels, respectively
(n=400),Residual effect =0.349, Coefficient of determination R?=0.878

210, e2dlA pTxB2T75C194)02 et Fossz i § 2R
Ve
Table 10. Path coefficient analysis for seed yield at phenotypic levels in F»
population of AkatsukidainagonxKaohsiung 7(C194)
Pathways of Leaf abscission Total plant Pod number Shelling

association  percentage weight per plant percentage
Contribution  -0.021 0.232 0.575 0.031
Correlation (r) -0.146* 0.531*** 0.843*** 0.143*
Direct effect 0.142*** 0.436*** 0.682*** 0.216***
Indirect effect

LAP -0.097 -0.004 0.020
TPW -0.300 0.159 -0.113
PN -0.019 0.249 0.020
SP 0.031 -0.056 0.006

* kkk

,** : Significant at the 0.05, and 0.001 probability levels, respectively
(n=400),Residual effect =0.428, Coefficient of determination R?=0.817

11
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Studies on Leaf Abscission at Maturity and
Agronomic Characters in F, Population of
Adzuki Bean

Kuo-Lung Chou’,Fu-Sheng Thseng and Shu-Tu Wu?

Abstract

The main purposes of this study was to investigate the variation of leaf
abscission at maturing stage and the other agronomic characters in F»
population of 7 cross combinations for adzuki bean in order to develop
selection. The results were summarized as follows: According to the
principal component analysis by 7 agronomic characters, it showed that the
7 cross combinations were classified as 3 groups by high relationship in the
same group. The group 1 including C191, C192, C193, and C194
combinations, and the group 2 consisted of C189 and C190 combinations,
but the group 3 only contained C188 combination. In 7 cross combinations,
the heritability of the leaf abscission percentage (LAP) at maturing stage
were from 0.211 to 0.550, and the trait was controlled by at least 2 to 4
alleles. The results showed that LAP at maturing stage was affected easily
by environmental conditions, and was controlled by polygenic inheritance.
Thus we ought to pay attention to selecting the later generation than earlier
generation. The path analysis showed that the maximum positive
contributions for seed yield were total plant weights and pod numbers per
plant. The direct effect of LAP at maturing stage showed positive effect to
seed yield of all 7 combinations. However, the final relationship between
LAP and seed yield of C190, C191, C193, and C194 combinations were
negative, and C188, C189, and C192 combinations had no significant
correlation by the indirect negative effect of total plant weight. In conclusion,
It's possible to select the genotype not only possesses good leaf
abscission at maturing stage but also with higher seed yield from C188,
C189, and C192 combinations of segregation populations.

Key words: Adzuki bean, F»> population, Heritability, Principal component,
Path analysis
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