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Analysis and Comprehensive Evaluation of Principal Agronomic Traits of Spring
Sown Soybeans in South Xinjiang Region
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ZHAN Yong''** | ZHANG Zhanqin" **
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Abstract: This research, conducted in 2023, aimed to select superior soybean varieties for spring cultivation in South
Xinjiang. It analyzed 29 introduced varieties based on ten traits of vegetative period, plant height, nodes number on the main
stem, number of pods per plant, number of seeds per plant, weight of 100 seeds, number of harvested plants, crude protein
content, crude fat content, and overall yield. Methods included variability analysis, correlation assessment, factor analysis,
and clustering techniques. It revealed that the coefficients of variation for the traits ranged from 3.63% to 23.76% . Yield was
found to correlate very significantly with plant height, main stem node count, and vegetative period (P <0.01), and
significantly with the number of pods and seeds per plant (P <0.05). Factor analysis distilled the ten traits into four primary
factors. These were delineated as the Plant Height Factor, Yield Quality Factor, Yield Composition Factor, and 100-Seed
Weight Factor. Collectively, these factors contributed 88.74% 1o the explained variance. Cluster analysis grouped the 29
soybean varieties into six distinct clusters. Cluster I consists of eight varieties, Cluster II of seven, Cluster III of ten, Cluster
IV of two, and Clusters V and VI each contain one variety. Utilizing the results from the comprehensive factor and cluster
analyses, the varieties selected for further consideration include Jiyu 4412, Jiyu 4521, Jiyu 5412, Xindadou 23, Xinzhendou
10, Xinzhendou 7, Xinzhendou 8, Xinzhendou 9, and Jiyu 5523. These nine varieties demonstrate robust agronomic
characteristics and substantial potential for yield enhancement, recommending them for spring cultivation in the South Xinjiang
region.

Keywords: South Xinjiang; spring planting; soybean varieties; factor analysis; cluster analysis; comprehensive evaluation
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Table 1 Variation analysis of main agronomic traits of spring sowing soybeans in South Xinjiang
PEIR Traits KM Max.  f/ME Min. P Mean  Frifizz SD 5 R CV/ %

PkiR Plant height/cm 106. 4 41.8 70. 86 16. 84 23.76
F 25958 Nodes number of main stem 19.6 9.2 12.98 2.17 16.74
HREIERL Pods number per plant 39.6 17.2 27.12 6.17 22.76
RS Seeds number per plant 107.2 47.9 77. 61 14.92 19.22
TR 100-seed weight/g 30. 11 18.11 23.98 2.94 12.26
AR BREL Number of harvested plants/ ( J7# +hm ~2) 41.70 23.10 32.99 3.21 9.73
H & i Protein content/ % 45. 14 39. 69 42.11 1.53 3.63
B &4t Fat content/% 24.22 20. 89 22.36 0. 89 3.97
HEH W Growth period/d 145.00 118.00 125.97 10. 28 8.16
P Yield/ (kg-hm~2) 6420. 00 3310. 50 5238. 67 786. 34 15.01
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Table 2 Correlation analysis of yield and agronomic characters of spring sowing soybeans in South Xinjiang

HHRFEL
X1 X2 X3 X4 X6 X7 X8 X9 Y1

Correlation

X1 1

X2 0.77" " 1

X3 0.37 0.51"* 1

X4 0.37 0.42" 0.84"" 1

X5 -0.37 -0.44" -0.55** -0.35

X6 0.21 0.16 -0.43" -0.54"* -0.04 1

X7 -0.61"" -0.39" -0.22 -0.24 0.39" -0.09 1

X8 0.43°* 0.37" 0.37" 0.25 -0.42" -0.05 -0.78"" 1

X9 0.90" " 0.73"" 0.35 0.40" -0.41" 0.10 -0.54"" 0.39" " 1

Y1 0.67"" 0.50 " * 0.41" 0.42" -0.33 -0.03 -0.84"" 0.70" " 0.60"* 1

T " FRTE P <0.05 /KF EBEMIC; " * FRTE P <0.01 AP R BEAIR, X1, AR X2, 259550 X3, PARRIER; X4. P %L
X5. EHRLE ; X6. BIRMRE; X7, B A& R X8, IS & B X0, A B M Y. =&,

Note: * means significance at level of P <0.05; " *

means significance at level of P <0.01. XI. Plant height; X2. Nodes number of main stem;

X3. Pods number per plant; X4. Seeds number per plant; X5.100-seed weight; X6. Number of harvested plants; X7. Protein content; X8. Fat content;

X9. Growth period; Y1. Yield.

2.3 FEMRZEROBEFHH

29 iy KE S (R) 8 AR TR T2
BT, $REEE PR R E AR T 1, Bt kR KT
80% HYJE N, A Br e RAF £ 3, H3& 3 vl A4 A
FHF B sik R 51k 88.74% , Ui Bk 4 4~ &
PR 40 B A B T DA S 10 A JEL G bR 1 R
oHE B AHEEN KB L8 AR Fe bR, TR
T3 Aar KA AT AN T Wb, FH 7 28 4K 1E 22 e s | 745 2]
TERE DR F 40 Aar B 45 DR 21 % 38 A TR WL 3%
455 1 FRFFEBME  FEERCAEFTH 3 AE
Ty, Hdfmr 43014 0. 891,0. 836 F11 0. 871,

PRk T 5 2 FRFREHEASTE B0
A a3 AN e, HoEk AT T g Bk
~0.905,0. 872 Fl1 0. 805, FK A 7=t it ot [ -+, 1k [
F R A T A KR X G O B R AR AR
T DR 3 AR SER | BRRORE BRI AR PR B 3 /l\
Rl ke o, 38 far B 43 0l R 0,745, 0. 848 Al
—0. 880, X i FEMA IR K, FR N 7= F A R 5 56 4
FERFEEH AR E AT, HEm N8
-0.903, ZiB R, 10 MR KR 225518
PR oTER Y E T iR BN 58 MRS T > e
mn oL A > s M R > AR E R
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Table 3 The eigenvalue contribution rate and accumulative contribution rate of the main factors

PEICF 7 2T A TR~ 7 A A
Sum of square load Sum of rotation square load
ey I ES ESitES
) . E A S . FITTTRECR
Primary factor FHIEE D FHIE(E DTRRAR
Accumulative Accumulative
Eigenvalue Contribution rate/% Eigenvalue Contribution rate/%
contribution rate/% contribution rate/%
F1 4.98 49.79 49.79 2.88 28.76 28.76
F2 1.91 19. 08 68. 87 2.56 25.56 54.32
F3 1.17 11.73 80. 60 2.12 21.23 75.55
F4 0.81 8.14 88.74 1.32 13.20 88.74
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Table 4 The rotation of the sub-load matrix

HAFAEHR Relative index Fl F2 F3 F4
¥R Plant height 0. 891 0. 366 0.012 0. 081
F 259580 Nodes number of main stem 0.836 0. 141 0.105 0.311
FARRIEEL Pods number per plant 0.302 0. 124 0.745 0.497
HRRKIEL Seeds number per plant 0. 346 0.116 0. 848 0.199
TR 100-seed weight -0.210 -0.237 -0. 097 -0.903
WS ARAREL Number of harvested plants 0. 265 -0.027 -0. 880 0. 156
M & Protein content -0.302 -0.905 0. 024 -0. 106
Jig Wi &t Fat content 0. 108 0.872 0.104 0.264
A= FH W Growth period 0.871 0. 300 0. 080 0. 099
FEAE Yield 0. 444 0. 805 0. 194 0. 020
2.4 FEMRZHEREERFENMESEMN 16.0 ~19.9 17, LBk IEHL 29. 2 ~ 35. 7 A, FrLpfki 4L

MG LR 4 A FHFHITE RGO, S 1R
JEIEAREE ) T i, B ST K T R 2R A DR B
FERLLF = (28.76 x F1 +25.56 x F2 +21.23 x F3 +
13.20 x F4)/88. 74 , F| FHZ AL “# BRI 53 K 2 iy o
SR ZR G150, FATIL R HER, 45 R W3R 5,
29 R ELA AT () HERGR HELERT 4 A2
(R) A E T 4521 Fi kT 23 5 & E 4412 F
T 5517 BRI TE A 77.2 ~ 106. 4 cm, FZET5%L

88.9 ~99.4 /4~ MR T RIME N, HEES ~
10 A7 B SR (R ) 430 iR 14 5 Bk 9 %
BIKRE 26 5 HRG 10 5 5 F 5412 FUOFik = 7
S NN B E A AR ER I R AT S
MK Fh AR HETE B Je 5 DL s Fr (R 43 0 e
2385 AR 202 AR 35 5 AR 216 FIARZE 206, 31X
5 i (R ) A BRI RiBUD P Rk
ANEAE NS HAEIZHL X F 4G PR AT

R5 XEMRABHNEEIERFES GAGEIRMARHRF

Table 5 Scores,comprehensive scores and excellent sorting of the main factors of soybean germplasm resources

HH(R) momy  CRET
Cultivars (lines) H k2 k3 k4 Overall ratings Excel‘lem
sorting
FHH 4521 Jiyu 4521 0.998 1.527 0. 337 -0.043 0. 837 1
BKZ 23 %5 Xindadou 23 0. 485 0.252 0. 902 1.892 0.727 2
T 4412 Jiyu 4412 1.917 0.278 0.381 -0.914 0. 657 3
FHH 5517 Jiyu 5517 3.110 -1.908 0. 000 0.972 0. 603 4
FiRT 14 5 Xinzhendou 14 0.076 1.210 0. 808 0. 076 0.578 5
Bk F 9 %5 Xinzhendou 9 -0.215 0. 187 1.328 1.776 0. 566 6
Bk E 26 5 Xindadou 26 -0.208 0. 446 2.798 -1.274 0.541 7
BrRE. 10 5 Xinzhendou 10 0.350 0. 387 -0.215 2.078 0. 482 8
T 5412 Jiyu 5412 1.561 -0.277 -0.093 -0.353 0.351 9
Bk E 7 5 Xinzhendou 7 0.274 0. 483 0. 940 -0.735 0.344 10
A B} 203 Dongchuangnongke 203 -0.750 0.344 1.603 0.597 0.328 11
BRI 15 5 Xinzhendou 15 -0.574 1. 620 -0.790 1.339 0.291 12
Bk 8 5 Xinzhendou 8 -0.067 1. 164 0. 005 -0.732 0.206 13
T 5523 Jiyu 5523 1. 644 1.027 -2.343 -0.575 0.182 14
K55 4 5 Donghaodou 4 -0.498 0.752 -0.252 -0.202 -0.035 15
42k 823-840 Dongsheng 823-840 -0.629 0.112 0. 352 -0.346 -0.139 16
%4 366-372 Dongsheng 366-372 -0.452 0.619 0. 107 -1.847 -0.217 17
%4 37 Dongsheng 37 0.074 -1.112 0.230 -0.133 -0.261 18
%4 22 Dongsheng 22 -0.917 0.245 -0. 640 0. 675 -0.279 19
2.1 5 Donghaodou 1 -0.874 1.191 -1.762 0.228 -0.328 20
%4 6 Dongsheng 6 -0.282 -0.153 -1.134 -0.090 -0.420 21
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Cultivars (lines) " "2 " F4 Overall ratings ™
sorting
#/k 120-13 Dongsheng 120-13 ~0.270 ~0.547 0.162 ~1.916 ~0.491 )
#4122 Dongchuang 22 ~0.422 S1.396  -0.107 0.428 ~0.501 23
4% 7 402 Nongfadou 402 1,138 ~0.142  -0.803 0.402 ~0.542 24
H318 2385 Hailun 2385 ~0.022 ~0.908  -0.667 ~0.956 ~0.570 25
%7 202 Dongsheng 202 ~0.376 S1275 -0.350 ~0.135 -0.593 26
%37k 35 % Dongsheng 35 ~0.518 ~0.823  -0.749 ~0.760 ~0.697 27
%7k 216 Dongsheng 216 ~1.070 ~1.790 0.296 0.479 ~0.720 28
#/f: 206 Dongsheng 206 ~1.208 SLSIL 0 -0.343 0. 068 ~0.899 29
2.5 KE&EW(R)GEHERHBES FREALEE 10 (Y REMF(R) (FH 412, 57F

SR FH R R 2 AT AR SOP-$4386) 29 4y K0T
(Z)10 MR TR I 0, BAR S Hr 25 S an Al 1
7R o 29 Gy REL AL (R ) PEARZE 53 9 IR 24 35t
R R A SN 1.2 ~17.2, IBHEIE S 5.0

Jor B DK 29 Y KRGS FN (R) 40 6 KIEHE,6

KRG TR WK 6, HAPHEEREE 8 7
KRG (R) (RO 22 R4 120-13 R4 202 AR E
206 R4 216 R4 35 5 ARA: 37 FHIE(R 2385) , ik
MEVET IR MR U U kiU |
PR HE R E A AR, SRR T
KEMM(R)(RRTG 15 KRERE 45 RAE22 R
1 366-372 A 6 4 823-840 R K15, 402) , 55
[ 2RAHE, = a ke A it s, A ERA T
B, IC SRl (R ) HERELE P i X S R A AR, 2R T

# B5523 Jiyu 5523
#HHS517 Jiyu 5517

R 145 Xinzhendou 14
¥ 5155 Xinzhendou 15 5‘7
B 5105 Xinzhendou 10

| —

4521 FHH 5412 BiKE 23 5 Bk T 10 5 BT
145 GRS 15 5 BiRG 7 5 BrikE 8 S HuH
P95, Hd 7 4 Jpr g BB HF M
(R) xR (R) BA S WEC TR & A
ﬁ/ﬁﬁiﬁqﬂfﬁi%‘%ﬁ%mziﬂﬁkﬁﬁﬁ Al LATEE
LM DX B AR A A R, S5 IV 2RALE 2 (i K
(R) (FRAIERE 203 AR 26 5), 55 M4
Bl , 7=t AR 0 AT, SR 8 B R SRR R U £
55 VAR 1 By KGR B 5517, % S ik = 5%
w AR, BVISAEE L MRERFN(R) (EF
5523) , HAATMK B2 L kSR SRR
%%&%ﬂiﬁ%h’i&%ﬂ? WK AR B R L 7 R
Iy o m T NI TR U R Y
%nwﬁk*v FOkAR = i 38 A R SR X AR A

¥k .95 Xinzhendou 9 }
HiKE23%5 Xindadou 23

ik 5.8 Xinzhendou 8
¥ .75 Xinzhendou 7 i_'_
5412 Jiyu 5412
#HH4521 Jiyu 4521
#4412 Jiyu 4412}
HiKF26% Xindadou 26 ————————
# A4 F1203 Dongchuangnongke 203 —————————

74366372 Dongsheng 366-372
771:823-840 Dongsheng 823-840 5—
7R % H4'5 Donghaodou 4
%<6 Dongsheng 6
4R X 7402 Nongfadou 402 5‘7
#:4:22 Dongsheng 22

A2 515 Donghaodou 1

Z:4216 Dongsheng 21 6:|
#4206 Dongsheng 206

#§46:2385 Hailun 2385
#4355 Dongsheng 35
7R4:202 Dongsheng 202
Z:4120-13 Dongst 120-13

7:#37 Dongsheng 37 :)_
%4122 Dongchuang 22

1 2 3 4 5 6 7
1
Fig. 1

8 9 10 11 12 13 14 15 16 17 18

KEEREFEMRKERT(F)REE

Clustering chart of agronomic and yield traits (lines) of soybean
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