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Study on Relationship Between Soybean Leghemoglobin Content and Yield

WANG Tian, WANG Zhi-jie, ZHANG Yun-he, YE Yan, GUO Ming-yang, CHEN Zhan-yu, ZHANG Zhi-an
(College of Agronomy, Jilin Agricultural University, Changchun 130118, China)

Abstract: In order to determine the relationship between soybean leghemoglobin content and yield, 12 Jinong varieties
approved and popularized by Jilin province were taken as testing samples to determine characteristics of root nodules and
leghemoglobin content in root nodules of R2, R4, R6 and R8 stages and yield. The changes of nodule number, nodule dry
weight and leghemoglobin content and their relationship with yield were analyzed. The results showed that the yield of Jinong
51, Jinong 39 and Jinong 41 remained significantly higher than that of Jinong 38, Jinong 43 and Jinnong 45. Also
leghemoglobin content of Jinong 51, Jinong 39 and Jinong 41 in R6 and R8 periods were respectively 12. 4% —95.7% and
14.6% —88.1% higher than other varieties. The leghemoglobin content in R6 and R8 periods has a significant positive
correlation with the number and dry weight of nodule, and the correlation is closer in R6 period. Both the nodule dry weight
and nodule number have a significant positive correlation with yield, and leghemoglobin content have an extremely significant
positive correlation in R6 and R8 periods. It indicates that leghemoglobin content is closely related to yield. This research
provides a basis for studying feasibility of using leghemoglobin content as an index to screen out soybeans of strong nitrogen
fixation ability.
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Table 1 The root nodule number of different soybean varieties in different growth stages
A
i A
Growth stage
Variety
R2 R6 R8

gk 38

39.00 £4.08 e 128.00 £5.10 d 209. 33 £0.47 cd 97.33 £7.59 cde
Jinong 38
AR 39

43.33 +4.03 de 146.33 +4.78 ¢ 237.00 7. 12 ab 130. 67 £2.49 a
Jinong 39
g 40

52.00 +£0. 82 be 169. 67 +4.03 a 238.00 +7.48 ab 105. 67 +£2. 87 bed
Jinong 40
Hgk 41

46.00 £2. 16 cde 126.33 +11.67 d 232.00 +3.27 ab 125.67 +4.19 a
Jinong 41
AR 42

66.00 £7.12 a 105.33 £2.49 ¢ 208.33 +£5.91 cd 107. 67 £4.71 be
Jinong 42
g 43

49.00 1. 63 bed 152.67 £1.70 be 202.00 +£2.45 d 109.33 +8.96 b
Jinong 43
Tk 44

25.33 £3.30 f 106. 00 +4.97 e 233.33 +1.89 ab 111.00 £4.32 b
Jinong 44
He 45

54.00 £2.94 b 161. 00 +2. 83 ab 200.33 +£3.86 d 94.33 £3.30 e

Jinong 45
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A )
m A
Growth stage
Variety
R2 R4 R6 R8
A< 46
41.33+1.89 e 146.00 £5.72 ¢ 214.67 £3.68 ¢ 98. 67 +£4.50 cde
Jinong 46
gk 47
52.00 £3.56 he 161.00 £3.56 ab 227.67 £6.13 b 96.33 £2.87 de
Jinong 47
gk 48
64.33 £2.49 a 134.00 £1.41 d 201.00 £1.41 d 124.67 £4.03 a
Jinong 48
e 51
25.33£1.70 103.67 £8.22 e 241.00 £5.10 a 122.00 £1.63 a

Jinong 51

AN IR) NG RER R (] — AN ] it i i 2 S 23 (P < 0.05) o Rl

Different lowercase mean significant difference among varieties in the same stage at P <0. 05 level. The same below.
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Ivi] — 75 B I 0N (] K 5 AR R+ 5 = R A7 FE
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Table 2 The root nodule dry weight of different soybean varieties in different growth stages

K2 TREBEHNPIARRMAEZEAKRRETE

KA T 7E R2 ~ R8 1) 4% {28 Ak 4 34 A1
L, PSR b TR G0 T R R g i 42, 7R
R2 W SARRARE T d5c /)N, P45 0. 347 ¢, 72 R6 1Y
IR F R RAE, T35 2. 333 g,

(g)

HEE I
i
Growth stage
Variety
R2 R4 R6 R8

e 38

0.274 £0.042 1.313 +0. 058 d 2.129 £0.027 d 0. 860 +0.076 cde
Jinong 38
A 39

0.318 £0.041 ef 1.520 £0.054 ¢ 2.517 £0.079 ab 1.193 £0.025 a
Jinong 39
AR 40

0.407 £0. 008 cd 1.784 £0.046 a 2.118 £0.016 d 0.943 £0. 029 bed
Jinong 40
T 41

0.346 £0. 022 def 1.294 £0.132 d 2.528 £0.083 ab 1.143 £0.042 a
Jinong 41
Tk 42

0.550 £0.073 a 1.057 £0.028 e 2.414 £0.068 b 0.963 £0. 047 be
Jinong 42
A 43

0.376 £0.017 cde 1.591 £0. 019 be 2.110 £0.043 d 0.980 +0.090 b
Jinong 43
AR 44

0.135+0.034 ¢ 1.064 £0.056 e 2.476 £0.021 ab 0.996 £0.043 b
Jinong 44
Tk 45

0.427 £0.030 be 1.686 £0. 032 ab 2.199 £0. 066 cd 0.830 £0.033 e
Jinong 45
AR 46

0.298 £0.019 ef 1.516 £0. 065 ¢ 2.210 £0.005 cd 0.873 £0. 045 cde
Jinong 46
e 47

0.407 £0.036 cd 1. 686 +0. 040 ab 2.462 £0.036 ab 0.850 £0. 029 de
Jinong 47
TR 48

0.498 £0.034 ab 1.381 £0.016 d 2.269 £0.041 c 1.133 £0.040 a
Jinong 48
HAR 51

0.131 £0.022 ¢ 1.038 £0.093 e 2.562 £0.057 a 1.106 £0.016 a

Jinong 51




48 K E B 14

22 AEXKERMELEERNPENIZEASE
ST

FEA[RV AT B 1, AN () R A AR 98 1 1 41 2
HEEAAN R 2. A R2 W, 4« 40 A% w2l
SIS R, A 45 RIS AR 46 Iz, 75 4k 40
MR G I 21 B & R H A S R 14.9% ~
63.6% HAFfF iR &2 5 (P <0.05) . 7F R4 1,7
45 AR T M LT 1 A, AR 40 R A 51k
2 EAC A5 MR S 4T B S e AR 40 AR
51 74 46 FIT 4% 39 15 2.2% ~10.0% , %Ki
2 (H A RN ES 13.4% ~39. 5% BAETE % 2%
(P <0.05), 7E R6 ], 4% 51 ARJE Tl £1 2 1
Tri R, A 41 R AR 39 Rz, A 51 AR T

MET A A 12.4% ~95.7% A5 0
BLEAR A AR 39 Mt A 44 Rt A 42 755 3.0% ~
5.6% 25 5% A 3, {0 I H A A Rl 13.5% ~
74.2% (P <0.05) . 7& R8 1], & 4¢ 51 AR B £
BT RERE, HAR 4 AER 39 Rz, SR
UM ERFRILER 4 5 5.6%, 273K
FHLH AN 14.6% ~88.1% , 22 7 B ¥,
FiAe 41 K G 2T B S AR 39 5 8.6%
AR AR ST 16. 7% ~78.1% H 2
SR AR K G5 A AR 9 2T R T AR
1) 5 I 110 728 A A R, T S22 IR 3 3B U )
B(£3),

R3 ARAEEMNPARAERMRBENIERSE

Table 3 The leghemoglobin content of different soybean varieties in different growth stages (mg-g™")
A H A
i A Growth stage
Variety
R2 R4 R6 R8
A< 38
19.92 +0.45 de 17.86 £0. 55 be 12.00 £0. 65 f 7.30£0.52 ¢
Jinong 38
A 39
23.51 1. 50 be 18.42 +0.75 abc 16.59 +0.34 b 11. 68 +0. 44 be
Jinong 39
T4 40
27.93 +1.08 a 19.83+£0.39 a 13.26 1. 38 def 7.95+0.57 e
Jinong 40
T 41
21.41 +0.48 cd 17.53 0. 64 cd 16.91 £0.76 b 12.68 +0. 62 ab
Jinong 41
A 42
18.02 +0. 70 ef 16.69 +0.43 cd 16.01 1. 09 be 10.22 +1.28 cd
Jinong 42
A 43
19.26 0. 79 def 14.52 +£0.90 e 9.71 +0.38 g 7.12+0.35 e
Jinong 43
e 44
17.07 £0.77 £ 16.89 +0.54 cd 16. 10 0. 43 be 10. 87 £0.94 cd
Jinong 44
HiA< 45
24.31 +1.57 b 20.26 £1.09 a 11.73 £0.75 f 7.15+1.02 e
Jinong 45
T 46
23.97 +1.31 be 19.50 1. 07 ab 12.53 +£0.76 ef 7.60 +0.87 e
Jinong 46
HAC 47
22.90 +2.48 be 15.73 £0.95 de 14.62 £1. 19 cd 9.88 +0.60 d
Jinong 47
A< 48
18. 83 +0.46 def 15.99 =1.28 de 14.02 +0. 44 de 8.21£0.69 e
Jinong 48
e 51
20.01 £0.59 de 19.74 £0.70 a 19.00 £1.43 a 13.39£0.77 a

Jinong 51
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Fig. 1 The yield of different soybean varieties
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Table 4 Correlation between the root nodule number, the root nodule dry weight and the leghemoglobin content

in different growth stages

B Growth stage

5 T bR
ltem R2 R6 RS
e
B 0.129 0.106 0.653" * 0. 608 *
Root nodule number
T
0. 149 0. 106 0.865"* 0. 608 *

Root nodule dry weight

TR P <0.05 AR RFMIG; TR P <0.01 KV FHREFEMLE. Tl

* indicates significant correation at P <0. 05
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AR R EIEMHX, MK EMaEA ST RS =&
M 2 IE AR DG, A OC R B 5 R 0. 686 F1 0. 744

** indicates very significant correation at P <0.01. The same below.

(£5) . R6 WIFFRIT R I, AR R AR K T LR
1 KA A TR R WA i8R, AR T et R
MR R ARE ST 3 =1, n] LR S8 i ke R S 1 22
(18 SR MVE SR M 1 i 7 i, 3 AT R i AN [R) 2R
TR E R 72 N IER RN 22—



50 KR 14

£S5 ARMPAXEFEERBHERBETENENIESSEMNEXYE

Table 5 Correlation between the yield root nodule number, root nodule dry weight and the

leghemoglobin content of different soybean varieties in different growth stage

EF R AT Mg o Mg T
Growth stage Leghemoglobin content Root nodule number Root nodule dry weight
R2 -0.057 -0. 254 -0.265
R4 -0.016 -0.370 -0.370
R6 0.686 " * 0.532* 0. 605 *
R8 0.744 " * 0.516" 0.516"
3 @ TLARRT S £ AR S R A AR S AR S R R I AR OC
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