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Analysis of the correlation between agronomic traits and yield of
various multiple-cropping soybean varieties in northern Xinjiang

CHEN Zhihua, MA Rong, LU Jingjing, SUN Tingting, ZHOU Liping,
JIANG Tao, TANG Jianghua, XU Wenxiu
(College of Agronomy, Xinjiang Agricultural University, Urumqgi, Xinjiang 830052, China)

Abstract; To address the increasing heat resources in northern Xinjiang, early-maturing, high-yielding multi-
ple-cropping soybean varieties suitable for the region were selected. The growth process, agronomic traits, dry mat-
ter accumulation, and yield relationships of 17 multiple-cropping soybean varieties were examined using a single-
factor randomized block design, with ‘ Heihe 45° as the control variety. Grey correlation analysis was applied to an-
alyze the data. The results showed that the growth period days of ‘TLaidou 1°, ‘Hefeng 51, ‘Hejiao 02—69° and
‘Henong 114° were 95~98 days, 13~ 16 days longer than the control variety. The plant height and the number of
main stem nodes were significantly higher than those of the control varieties, increased by 18.52% ~37.85% and
6.47% ~17.80% , respectively. The average yield was 3 576.13 kg - hm™, which was 3.83% higher than the con-
trol variety. The weight coefficient of agronomic traits and yield of each variety showed as follows: number of main
stem nodes (0.1336) >plant height (0.1325) >100-seed weight (0.1313) >seeds per plant (0.1305) >pods per
plant (0.1278) >stem diameter (0.1272) >bottom pod height (0.1116) >number of cavities (0.1065). The compre-
hensive ranking results by weighted correlation degree were: ‘ Hejiao 02-69° > “ Laidou 1’ > ‘ Henong 114° >
‘Hefeng 51’ > Henong 77’ >‘ Heihe 45° >‘ Hedou 9’ >* Jiadou 30’ . Based on the overall performance of each va-
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riety, ‘Laidou 1’ , ‘Hefeng 51° , ‘ Hejiao 02—-69’ , and ‘ Henong 114’ can mature and achieve high yields before

the early frost, making them suitable for planting in northern Xinjiang.

Keywords: multiple cropping soybean; agronomic trait; dry matter accumulation; yield; grey correlation
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Table 1  Source and approval area of the tested soybean varieties
b A TR (SR S A X3
Number Variety Breeding ( providing) institute Validation area
] k15 IO B R A ARLHIX
Laidou 1 Heilongjiang Shufeng Agricultural Technology Co., Ltd Northeast region
5 HaF 515 EEEERL KA RAF ARALHLIX
Hefeng 51 Bayan County Fengtai Agricultural Development Co., Ltd Northeast region
3 5 02-69 B EREFRAOl K RA R A AALHbIX
Hejiao 02-69 Bayan County Fengtai Agricultural Development Co., Ltd Northeast region
4 £ 30 e A AR Be AT 73 Be AALHIX
Jiadou 30 Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences Northeast region
5 M 45 IR T AR A A Bt AR ARLHIx
Heihe 45 Heilongjiang Academy of Agricultural Sciences, Heihe Institute of Agricultural Sciences Northeast region
6 717 5 AR A BT AL B2 BT B HET X
Shanning 17 Jining Academy of Agricultural Sciences, Shandong Province Huanghuaihai region
7 WE 9% e 17 SERAO B AR WITE BT AtuIx
Hedou 9 Bei‘an Haojiang Institute of Agricultural Science and Technology Northeast region
g wR 77 BE R ERLI KA R F ARALHIX
Henong 77 Bayan County Fengtai Agricultural Development Co., Ltd Northeast region
9 B 114 EERERLRRARA T AHRAtbIX
Henong 114 Bayan County Fengtai Agricultural Development Co., Ltd Northeast region
10 k2% IR E F AR R BRA F ARt IX
Laidou 2 Heilongjiang Shufeng Agricultural Technology Co., Ltd Northeast region
L mkss IR K LT Kl
Heinong 54 Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences Northeast region
12 BRE22 BAER AR KL X
Kenfeng 22 Kenfeng Seed Industry Co., Ltd Northeast region
13 R 21 % HSEAC BALEBEAE TS T PHAEHLX
Xindadou 21 Crop Research Institute, Xinjiang Academy of Agricultural and Reclamation Sciences Northwest Territories
14 g 545 BERERL KA R ARLHIx
Suinong 54 Bayan County Fengtai Agricultural Development Co., Ltd Northeast region
s KRG B A A AT R4 7 S
Shankendou4 Shaanxi Agricultural Reclamation Dahua Seed Industry Co., Ltd Huanghuaihai region
16 13 R E A B2 B R 5 BT B Ul X
Zhonghuang 13 Institute of Crop Science, Chinese Academy of Agricultural Sciences Huanghuathai region
17 FFI 34 WA AL B2 BEA RIS Br HETE X
Qihuang 34 Crop Research Institute, Shandong Academy of Agricultural Sciences Huanghuaihai region
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Table 2 Growth stage days of different multi-cropping soybean varieties
B i ~ AL ﬁﬁéﬁi%ﬁ %%@i*ﬁ%ﬁ E}Z*E~bk?fhﬂ;ﬁ LEHY
Variety Emer.gence ~ Flowering ~ Pod ~ drumming DrumA grain ~ Whole growlh
flowering stage pod stage stage maturity stage period
¥ 1% Laidou 1 26 13 38 20 97
4 F 51 5 Hefeng 51 27 17 34 20 98
478 02-69 Hejiao 02-69 27 16 34 20 97
{5 30 Jiadou 30 24 14 34 18 90
MY 45 %5 Heihe 45 26 14 27 15 82
$iT7 9 5 Hedou 9 21 15 33 19 88
A% 77 Henong 77 25 17 33 18 93
A 114 Henong 114 25 17 33 19 94
K H 25 Laidou 2 27 18 32
A 54 Heinong 54 25 16 33
B = 22 Kenfeng 22 28 16 32
HFIKT 21 %5 Xindadou 21 22 16 35
4% 54 5 Suinong 54 27 16 32
117* 17 5 Shanning 17 80 20
BB & 4 5 Shankendoud 78 22
FF# 34 Qihuang 34 74 19

18 13 Zhonghuang 13 79 19
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Table 3 Agronomic traits of different multi-cropping soybean varieties

] 2E A BRI AR

e P el FETE e i 73 AL
Variety Plant height Stem thickness Ngdes of Lm\.’est pods Num}.x?r
/em /mm main stem height/cm of cavities

K5 1% Laidou 1 95.11+1.13a 6.92+0.05ab 16.43+0.21b 15.36+0.16a 18.16+0.15¢

A4 51 5 Hefeng 51 89.49+1.08b 6.87+0.02ab 15.97+0.05b 15.47+0.87a 14.27+0.60e

A3 02-69 Hejiao 02-69 91.30+0.77b 7.32+0.20a 17.67+0.48a 12.01+2.04be 22.07+0.06a

{5 30 Jiadou 30 73.10+1.59% 6.71+0.12abc 14.07+0.49d 11.49+1.08be 17.50+0.41¢

LSBT 45 5 Heihe 45 68.99+0.78f 5.81+0.06d 15.00+0.50¢ 5.30+0.56d 17.27+0.60c
. 9% Hedou 9 78.41+1.86d 6.53+0.12bc 14.43+0.29¢d 10.62+0.54¢ 21.10+0.90ab

A% 77 Henong 77 90.11+0.49b 6.16+0.14¢d 14.80+0.45¢d 13.60+0.82ab 15.80+0.16d

A4 114 Henong 114 81.77+£0.52¢ 6.99+0.08ab 16.03+0.26h 11.18+0.76¢ 20.02+0.80b

2« RISV 5 AN RN R 2R i il ] 22 57 . 3 (P<0.05) , T 1]
Note: Different lowercase letters in the same column indicate significant difference (P<0.05). The same below.
x4 ARAEMKRERMFEM~EWHEER
Table 4  Yield and yield components of different multi-cropping soybean varieties
il LLEIR73 1 bR AR HhE/ g fri
Variety Number of Pods per Seeds per 100-sced vield

harvested plants plant plant weight /(kg« hm™7)
k17145 Laidou 1 39.7a 32.3+0.85¢ 94.1+0.06d 19.86+0.22h 3554.30+39.99a
4 51 % Hefeng 51 37.7a 37.3+0.66b 105.4+0.42a 19.60+20.57bc 3592.29+17.37a
A48 02-69 Hejiao 02-69 36.7a 39.7+0.16a 97.1+0.76b 20.88+0.34a 3572.51+60.24a
1437 30 Jiadou 30 36.7a 30.8+0.57f 82.2+0.46g 17.61+0.25¢ 2478.67+75.55d
FRT[ 45 5 Heihe 45 37.0a 35.3x0.12d 83.8+0.78f 17.84+0.14e 3444.33+38.36b
. 9 %5 Hedou 9 36.7a 36.9+0.70bc 92.1+0.61e 18.53+0.05d 2775.69+83.86¢
A% 77 Henong 77 38.7a 32.6+0.52¢ 91.4+0.47e 19.25+0.06¢ 3451.68+39.89b
A% 114 Henong 114 38.7a 35.9+0.64cd 95.8+0.79¢ 17.52+0.23e 3585.41+39.73a
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Table 5 Ranking of equal weight correlation

degree of each trait index
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Table 6 Weighted correlation value and ranking of

different multiple cropping soybean varieties

JTINT YEEY . eI ZAHT
M KPR )rli"?é‘ﬂl R g J?D’rlﬂéﬁﬂ;ﬂ : G ﬁlﬁff
. Weight . . Weighted correlation  Comprehensive
Growth trait o Ranking Variety .
coefficient value ranking
FZ5%L Nodes of main stem 0.1336 1 ¥% 15 Laidou 1 0.8427 2
KR Plant height 0.1325 2 A3+ 51 5 Hefeng 51 0.8367 4
BRI 100-seed weight 0.1313 3 A28 02-69 Hejiao 02-69 0.9060 1
FARRKIEL Seeds per plant 0.1305 4 {5 30 Jiadou 30 0.6618 8
FABRIEHL Pods per plant 0.1278 5 FAI 45 %5 Heihe 45 0.7145 6
ZEH Stem thickness 0.1272 6 B339 5 Hedou 9 0.7098 7
JKIEEE Lowest pods height 0.1116 7 A4 77 Henong 77 0.8135 5
23 5 Number of cavities 0.1065 8 HR 114 Henong 114 0.8387 3
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Fig.1 Temperature change during soybean growth stage in 2023
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Note: X, : Plant height; X, : Stem diameter; X;: Number of cavi-
ties; X4: Nodes of main stem; Xs: Pods per plant; Xg: Seeds per
plant; X;: 100-seed weight; Xg: Lowest pods height; X : Yield.
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Fig.3 Correlation analysis of different multiple
cropping soybean varieties
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Fig.4 Dry matter accumulation of different

multi-cropping soybean varieties

R EFMKEH EIBSTWHRREN Logistic RIUR E4FEE

Table 7 Logistic simulation of dry matter accumulation in shoots of multi-cropped soybean and its characteristic values

AR Vil FFEEIA] Duration/d Vi )

Variety Equation [ 1 iy At /(mg - plant™ - d7!) R
#7515 Laidou 1 y=45.50/[ 1+e 607401190y ] 51.0 40.0 62.1 22.1 1.35 0.98
434 515 Hefeng 51 y=47.11/[ 1+e(3762-0:116) ] 45.7 35.3 56.2 20.9 1.48 0.98
A48 02-69 Hejiao 02-69 y=42.45/[ 1+¢(3-34170.114) 7 48.6 37.1 60.2 23.1 1.21 0.99
{5 30 Jiadou 30 y=29.93/( 1+¢(>22670:119) 7] 43.9 32.8 55.0 22.1 0.89 0.99
ML 45 5 Heihe 45 y=34.22/[ 1+e(309670-1150 ] 44.3 32.9 55.8 22.9 0.98 0.98
5 9 5 Hedou 9 y=39.87/[ 1+e(6:008-0.1330) ] 45.2 35.3 55.1 19.8 1.33 0.98
&4% 77 Henong 77 y=41.84/[ 1+¢(0-576701450 ] 45.4 36.3 54.4 18.2 1.52 0.97
A4 114 Henong 114 y=36.35/[ 1+e(3126-0:103) 7 49.8 37.0 62.6 25.6 0.94 0.98

Iy ARG TRV, TY B A KR s, TR R KR BRI ] 52, i 1,y Logistic A= K pRAETRI P30 05 A
T BN R R KA
Note :y: The dry matter accumulation of summer soybean; V,, : The maximum increase rate of dry matter;z,, : The days of the maximum dry matter accu-

mulation rate occurred ;¢, and ¢, are the two inflexions of the Logistic equations;At¢:The continued days of dry matter rapid accumulation.
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