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Research on High-efficiency Evaluation Method of Resistance to Pod Dehiscence

in Soybean

WANG Jin-sheng,PU Guo-feng, MA Li, HE Wen-jin, WU Jun-jiang

(Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences/Key Laboratory of Soybean Cultivation of the Ministry of Agriculture/
Key Laboratory of Soybean Cultivation of Heilongjiang Province, Harbin 150086, China)

Abstract: In order to innovate an efficient identification method for soybean resistant to pod dehiscence and adapt to the
development trend of soybean mechanized production, this study used soybean varieties mainly planted in different ecological
zones in Heilongjiang Province as materials, the curve length, pod width, pod thickness, pod skin thickness, pod fresh
weight, and pod dry weight as indicators, and six types of pod dehiscence resistance evaluation indices were established. The
best identification period and identification model of soybean pod dehiscence resistance were obtained through correlation
analysis. The contribution of each index to the identification model was analyzed by the path coefficient, and the most efficient
identification method of soybean pod dehiscence resistance was obtained. The results showed that: The multi-factor pod
dehiscence resistance index D [ pod water content X (pod straight line length/pod curve length) ] in the middle stage of
drumming had the closest correlation with the actual rate of fried pods in the field (r= -=0.911"" ). Materials with a pod
index above 0. 822 showed strong pod dehiscence resistance. The path coefficient analysis showed that the most important
factor contributing to soybean pod dehiscence resistance was pod water content (7 =0.978" ") , followed by pod straight line
length (r=0.878"" ), and the factor contributing to soybean pod dehiscence resistance was pod curve length (r= -0.676"").
On the whole, the water content had the most obvious effect on the pod dehiscence resistance index, and the positive direct
effect was the largest (X1—y =0.470). The multi-factor pod dehiscence resistance index D in the middle stage of drumming
is the best technical model for the identification of high-efficiency pod dehiscence resistant soybean germplasm.
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Table 1 Classification performance of burst pods rate of 2.2.1 R4 aERLMEIKRIGIFH I G20
tested soybean materials e sl KTS T
Y BEA L OCEAR Z0PEAR I8 Bn 2R A7 5 22 0 A i 45 2R
25 Bt di bt TS — = . — s
N KU, T AR ZMIRTE AR (3 ALK G4k
Grade Number Percent/ % D e s RSN s
v . P KT IR R B e
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22 2 10 H IR S O 3 25 R, R R SO AN ) I 4 2 [A]
3% 3 10 W [A) R R B 2 Bl 3 22 57 (R 2) , W RS
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Table 2 Comparison of agronomic characters of tested soybean materials in different growth periods
[t F[E] Inter varieties
fah7 ‘ e K
I GORHI GOk GORLI ! .
ndex Growth period
Early filling stage Mid-filling stage Late filling stage
TIEE LK Pod straight length 19.15** 2.82* 2.84* 49,39~
TR K Pod curve length 24.18** 11.06** 12.77* 15.45**
J2£598 Pod width 16.28 % * 7.81%" 8.47" " 13.25**
JEFz JELJE Pod skin thickness 93.85 " * 45.79 " * 51.99 * * 25.43**
HIJEJEE Pod thickness 32.42%* 16.48* * 18.76 % * 22.52**
TYEHET Pod fresh weight 65.83" " 16.71* * 10.97* * 24.31%*
TITE Pod dry weight 10.81* * 14.91** 11.54% 18.63 " *

TE: " F 43375 0.05 F10.01 2257 3

Note: “ and ™~
2.2.2 KREMARMEERBHGH L DIRKEER
WA TR A= K B B B S AH PR R 2 B B AN [R) 26
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PUESAE R A = BIE0KE x (HIEvifE/ T
JERE)

PUVEIEHREN B = G Bk x JEL R x (T
JETERE/ IR ;

|

PUNEIEHEHL C = T K x (LIETEE/ L%
JRRE) x (HFHLK/ THRMLK) ;

PINEIEARB D = B3k x (HRHLRK/T
JHZR)

PIKESSAR B E = B35 K x S )% x (H3%
HEARK/EHRMARK) ;

indicate significant difference at 0.05 and 0.01 level, respectively.

PUFIEAREL F = B3 KE x R x (H3%k
HAR/EIMAR) x (I THIEE) .
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Table 3 Correlation coefficients between different pod dehiscence resistance indexes and

actual pod dehiscence rate

g Pod burst rate

SOk Late filling stage

PUKESEHE KL
Anti-explosion index SR A Early filling stage
A -0.637""
B -0.521*"
C -0.659 "
D -0.908 * *
E -0.748 "
F -0.539""

gk 3 Mid-filling stage

-0.720" ~0.704" *
~0.612* ~0.618"
~0.763"* ~0.765" *
~0.911"" ~0.883" "
~0.794" " ~0.798 " *
~0.486" * -0.656"
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Table 4 Pod dehiscence resistance index and its constituent factors of the tested materials

. HYEEIKE FEA-E4S
‘AP Varieties
Pod moisture/g

Pod straight length/cm

PUKESERE# D

Pod dehiscence

BEJIESS YEges

Pod curve length/cm  Pod dehiscence rate/%
resistance index D

ST 33 Heihe 33 0. 605 4.68
JE[ 43 Heihe 43 0. 646 4.90
274 47 Suinong 47 0.651 4.70
¢4 10 2 Qinong 10 0.678 5.34
Ay 49 Heihe 49 0.714 5.22
4% 80 Heinong 80 0.685 5.12
274 38 Suinong 38 0.688 5.12
MR} 59 Heike 59 0.741 5.38
2%4% 41 Suinong 41 0.776 5.20
52 2 Qinong 2 0.776 5.76
547 2 Qinong 7 0.787 6.02
FF4¢ 15 Qinong 1 0.822 5.06
4 88 Heinong 88 0.843 5.54
2% 4% 42 Suinong 42 0.835 6.12
F4¢5 2 Qinong 5 0.832 6.50
Bl 60 Heike 60 0.837 6.44
M4 63 Heinong 63 0.877 6.46
4% 85 Heinong 85 0.874 6.02
M4 84 Heinong 84 0.856 5.90
2% 4% 44 Suinong 44 0. 886 5.98

6.88 58 0.411
6.82 46 0.464
6.76 36 0.453
7.42 27 0.488
7.44 26 0.501
7.28 25 0.482
6.92 24 0.509
6.36 8 0.627
5.98 8 0.675
6.80 4 0.657
6.48 3 0.731
5.88 0.9 0.708
6.16 0.8 0.758
6.22 0.7 0.822
6.66 0 0.812
6.46 0 0.834
6.66 0 0.850
6.38 0 0.824
6.08 0 0.831
6.34 0 0.836

2.2.4 MARBFHREEBHGH W GIEK
LN A s NN ES RIS Ed N NI R i
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0.163) ,3 sk e [m] 4 Al &2 38 &K i 5 hudE %
FEBFR I 25 I AE G (r =0.978 ") RI G 3K
KA, b BT KE SEHR B, SRR T A S hE
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TEWON, Herp BN R X2—y S 0. 419, FoK i
FNTT el 2 A B AL 1E 1a] [R] 4222800 43 1) A X1 —y =
0.387 X3—y =0.072,3 & 2 [ml 4 A & 35E 1
K SPUNE IS B R AL B A R 3 B A O (r =
0.878 " ") ; MK HHUME I8 BAEAE B AL
N (X3—y = —0.252) FfEd HEmmH o —E
FTAIE AR ( X1y = —0.305 X2y = —0. 120),
SO0 SN, T BOL S P E SR SO A A e 5 1Y
pivib
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Table 5 Path analysis of pod dehiscence resistance index and its constituent factors

5 H Item Xl—y X2y X3y Ty
H 4K (X1) Pod moisture content 0.470 0.345 0.163 0.978 *
G HLAK(X2) Pod straight length 0.387 0.419 0.072 0.878 "~
TIEML K (X3) Pod curve length -0.305 -0.120 -0.252 -0.676**
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