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Evaluation in Agronomic Traits of Adzuki Bean Accessions
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(Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract ;262 accessions of adzuki bean from different ecological regions have been evaluated in the experi-
mental field of Beijing for two years. The results indicated that the 16 morphology traits of 262 adzuki bean germ-
plasm had extensive genetic variation types. The ecological environment, especially the lighting conditions in differ-
ent years had a great effect on the agronomic traits. The main agronomic characters of adzuki bean varieties which
showed notability difference were investigated with principal components analysis. Three common factors in every
class were calculated. The results demonstrated that the adzuki bean breeding should focus on the local varieties,
which had a better growth potential ( short growth period and scrubby plant height) and a further more pods and
seeds. Cluster analysis showed that 262 representative landraces could be classified into 5 groups with a genetic sim-
ilarity coefficient as 0.40. Each group had different characteristics and showed abundant genetic diversity. There was
no obvious evidence that the groups had direct relationship with the origins of accessions.
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Tablel The origin and distribution of adzuki bean germ-

plasm

SRR Fill 1351 HR Tl 173 4
Origin No. of accessions Origin No. of accessions
TR 9 FEin 21
Jes 17 7R 3
TR 1 L 22
L 21 [t} 16
R} 20 aiE 1

ey A 21 K 17
ikld 21 PN 13
bk 30 HEK 1
L5 9 HA 5
L7 14 &1t 262

1.2 Rt

I3 F 2012 4 5 H 78 v E A B 2# B /R
YIRLAWFFE T SL B K, 2013 4 7 H A B R 174
MR ST, N T4, BRAREAS 1 ] 45
HI7E 1 d NHE5E Al k) ] BEHLIX 20 HES , AN
WEE, BHF A 117, 177K 2 m, {7k ER
45 em x 15 em 3R 3 em 4, BURLE %, &I
H B ARE™ e 42 B /N LR 5T 5% 54 34 A 7 R0 £
PRAEY AT B IO B P A A 32 R IR RN
Bomthak . AR M G2E 6 JEE O B R
o BJE PG AT HE(D) MR (em)  F2E
TR B AR ISR SRR €K (em) |
JETE (em) HRIE (g) F(F2),
1.3 HESW

BAE TR EA AR =4, ge it o3 i Xk
BEAPRAR (BT k) ke kL g2 A
ZEEARSAIEE S T LURED (£ 2) s XHEeE vk
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Table 2 The main morphological characters and their cri-

teria for adzuki bean germplasm resources

= [N e bR

Code Character Criterion for recording

1 HK I GH 1. HO7 2.8 3.8/

2 M2 YSC 158,25

3 A AC 1.4%,2. 444

4 AT MPC 1:%01,2:45,3. 8

5 i fa, SC 1. H,2: 8,3, 4,4 40,
5:4,6: 0,7 4680, 8. fLHE
(L)

6 R GT L A, 2 KB, 3,
BRI

7 A K 6 STL 1,965 2 KIS

8 HEFHHE(D)GP HIERE 2 K E W
PN

9 Pk (em) PH TR, AT I S A b
000 ) B 5

10 F2595 8 SNN BRI, AT I S A R
FET G — F EME
SRt ORTE 4

11 FZE50 K88 BRN F2E -G R B

12 HRRIEHL PNP JNEL AN BR B R

13 BRI NSP /NG AN KT SN T B
AT R

14 324K (cm) PDL SR B % T
YRS

15 5% (em) PDW JREAERR FEAL T A I

16 ERLE (g) HSW 100 KNG TR A E i

GH : Growth habit, YSC: Young stem color, AC; Alabastrum color, MPC;
Mature pod color,SC;Seed color,GT; Grain type,STL; Seed testa luster,
GP: Growth period, PH; Plant height, SNN: Stem node number, BRN:
Number of branches on main stem, PNP; Pods number per plant, NSP:
Number of seeds per pod, PDL: Length of straight pod, PDW ; Maximum
width, HSW ; 100-seedweight. The same as below
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Fig.1 The variation distribution of the qualitative
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traits in adzuki bean accessions
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Ko 9 MECE MR- 4 ZFEPE RS 50 R 1. 93
(2012 4F) F1 1. 91 (2013 4F) , 2012 4FEZFEMEFREL
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2 AE AR (1.63 F11.33)
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A3 2012 4FF0 2013 AFJEAE Y 9 AR
4 A B MR A AT A ST (R 4) L 2 4F
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Table 3 The genetic variation and frequency of the quantitative traits in adzuki bean accessions

ek YA LREIED /M SENEN brifE 2 TRFEB(%) ZHHRE
Qualitative character Mean Median Min. Max. SD cv H'
HEHFHE()GP 119.99 118.00 103.00 144.00 14.13 11.78 1.63
101.31 103.00 58.00 110.00 10.24 10. 11 1.33
¥k (em) PH 109. 69 108.00 29.75 207.75 35.19 32.08 2.06
43.73 38.80 17.00 122.00 18.08 41.34 1.76
FZET5HL SNN 19.38 19.40 7.60 29.25 3.74 19.31 2.05
12.06 12.30 6.80 16.70 1.65 13.70 2.04
F /4% BRN 3.89 3.90 0.75 7.00 1.09 28. 14 1.97
2.58 2.00 0.20 8.30 1.57 63.06 2.04
BARESE% PNP 53.61 48.60 2.00 166.20 28.32 52.82 1.92
20.01 18.75 0.80 76.00 11.57 57.80 1.99
¥ K (em) PDL 8.26 8.20 6.20 10. 60 0.78 9.49 1.99
8.81 8.75 2.80 13.60 1.18 13.38 1.97
FETE (em) PDW 0.60 0.60 0.50 0.70 0.05 8.39 1.71
0.67 0.68 0.32 0.92 0.08 12.00 2.01
B SER B NSP 8.01 8.00 5.40 12.40 0.96 12.04 2.00
7.83 7.80 4.00 11.60 0.98 12.54 2.02
TKIH (g) HSW 10. 81 10.97 5.20 19.91 2.88 26. 64 2.01
14.33 14.38 4.84 30. 80 4.19 29.25 2.03

B ATEE N 2012 SRR AT N 2013 AR T

The first row of data was the results from 2012 ,the second line of data was from 2013 ,the same as below
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Table 4 Correlation analysis of agronomic traits of the adzuki bean accessions
REMER #hzEf BRI RAIEE AFHE WG fRE BT BN RHRIE K I RIS
Agronomic traits  YSC GH MPC GP SC PH SNN BRN PNP PDL  PDW NSP
HERIMEGH -0.177F
0.086
EGEM MPC 0.159 0.132
0.110 0.199 **
HEFHHEGP 0.069 0.279**  0.153
0.039 0.254**  0.092
Hifa SC 0.109  -0.036 0.030  -0.080
0.094  -0.186** -0.103 -0.102
¥k PH -0.124 0.831*" 0.159*  0.331*" -0.108
0.208**  0.681**  0.030 0.039 —0.080
FZEHSNN —0.247** 0.673**  0.019 0.255** -0.017 0.7R**
0.075 0.290** 0.076  -0.026 -0.013 0.59**
F2£3H BRN - 0.066 0.367**  0.039 0.128 0.001  0.365** 0.407*
0.145* 0.520**  0.166*  0.313"" —0.24* 0.53* 0.56*
PARRSERCPNP - 0.110 0.199* -0.036 -0.135 0.149  0.215** 0.240*  0.30™
0.029  -0.032 0.069  -0.282** 0.047 0312** 0416™  0.102
JEK PDL 0.120 0.126 -0.032 0.037 0.137 0.103 -0.013 -0.108 0.083
-0.065 0.205**  0.000 0.245"* 0.009 0.112  0.053 0.204** -0.115
35 PDW 0.040 0.038 0.017 0.257** 0.137 -0.017 —0.015 -0.093 0.030  0.483"*
-0.316** —0.161 % —0.064 0.031 0.036 -0.19%** -0.103  -0.227** -0.113  0.236**
PASERIEL NSP 0.376** -0.001 -0.017 0.064 -0.120 0.047 -0.114 -0.123 0.044  0.211**-0.053
0.257**  0.241**  0.156%  0.083 -0.180*" 0.307™ 0.199*" 0.356** 0.275** 0.369 **~0.082
HRLTE HSW 0.046 -0.027 -0.187% -0.075 0.103 -0.117 -0.119 -0.118 0.034  0.576** 0.750™* -0.191"
-0.096  -0.246*" -0.156% -0.027 0.23** —0.28** -0.133  -0.380** —-0.096  0.120 0.74* —0.288"**

w w P RIFRTE 0.05 0. 01 /K IkF 22 5 i 2

# and ** ;Represent significance at the 0.05 and 0. 01 probability level , respectively
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TR IA EZZTHEMAET HEL
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Table 5 The eigenvalues and eigenvectors of the first four principal components in principal component analysis
VRN 2012 4F 2013 4
Agronomic traits A 2 A3 M M \2 A3 M
AH B GP 0.241 0.120 -0.569 0.580 0.116 0.509 -0.575 0.299
Fkws PH 0.710 0.515 0.000 0.295 0.741 0.119 0.209 0.267
FZET 4 SNN 0.749 0.508 -0.096 0. 060 0.704 0.079 0.406 0.302
F:2550K BRN 0.597 0.273 0.016  -0.308 0.778 0.252 -0.172 0.294
HbkIE%L PNP 0.388 0.405 0.486  -0.415 0.454 -0.238 0.629 -0.246
YK PDL -0.473 0.625 0.307 0.313 0.147 0.755 -0.113 -0.376
5% PDW -0.584 0.662 -0.171  -0.033 -0.457 0.637 0.442 0.057
Bk NSP 0.000  -0.141 0.715 0. 600 0.549 0.287 -0.039 -0. 664
HHRLTE HSW -0.611 0.678 -0.092  -0.132 -0.561 0.479 0.508 0.206
FHAEAR Eigenvalues 2.568 2.085 1.213 1.171 2.716 1.687 1.432 1.027
TTHRE (% ) Variance 28.525 23.154 13.468  13.009 30.174 18.733 15.919 11.408
ST TR (% ) Cumulative 28.525 51.679 65.147  78.156 30.174 48.907 64.826 76.234
i) ‘3’0,{?
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UPGMA dendrogram based on phenotypic characteristics of the adzuki bean accessions
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Table 6 The average performance of phenotypic traits to each group
- " FUE-SNNA S O ' G-} L. E=E FE itk . . HByE Ak
e hx3 i LIEl P e e B3N JETE -
@ R S ) H % WEC B b7 G
Group Issues SC PH PDL PDW
YSC GH MPC GP SNN BRN PNP NSP HSW
1 87 1.0 1.5 1.2 3.9 104.4  40.5 11.8 2.3 15.9 8.9 0.7 7.4 15.01
2 10 1.0 1.3 1.2 3.9 93.0 49.0 13.3 2.2 32.3 8.6 0.7 7.6 16.04
3 38 1.0 1.2 1.1 4.1 96.2  43.3 12.3 2.1 24.7 8.7 0.7 8.0 15.53
4 63 1.0 1.2 1.1 3.8 98.3  36.3 11.5 1.4 17.0 8.5 0.7 7.7 14.91
5 64 1.0 1.8 1.2 3.5 104.5 54.0 12.6 3.6 22.8 9.1 0.6 8.4 11.57
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Fig.3 Three dimensional principle component plot based on

3
phenotypic characteristics of the adzuki bean accessions
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