55 43 55 6 ] FEREMBEXRLHFR Vol.43 No.6
2025 4 11 H Agricultural Research in the Arid Areas Nov. 2025

X E 42 :1000-7601(2025)06-0110-10 doi : 10.7606/j.issn.1000-7601.2025.06.11
HRITHEEEXNBRBESHEREKRE
ZEH EEHFE R ER

I, BT BT, P R IR,
£ A ER BXB

(IR K2 AR 2B, i S8 ST 830052)

W OE R RANEEEAEEBAL G NRATER S, T 2023—2024 £ E S MARATEERE (RATHE
+EATHE ) x#k BE AL 2 . (50+15+15+15) cmx8.8 em(T1) (50+20+20+20) emx7.6 em(T2) | (45+15+15+15) emx9.3
em(T3) . (45+20+20+20) cmx8 cm(T4) . (40+25+25) cmx7 em(T5) , AR LA RAMATER E X EFE X THA LM L
SN FERAMREAENYE, SREW. —HE AN TS AEWELS EH FEZT R THERRAYR
KB A TE BB A 0.75% ~7.52% 2.37% ~10.51% .2.61% ~ 17.13% .4.34% ~ 16.08% ; - 5 vEAf & /1N, 0 #e 40 4L
BERK 1.70%~12.35%, 5 T3 A B LR EFZR, —BEATH DBAERFHEEZEMTERBHAAEFATH
f 4L BE A E T A T2 AR o B BB A 5.21% A0 23.02% T3 A FE S 468 A i th, 5 T2 A B ARt H A I # A0
SR P, T, G4BT B % 18.85% 16.25% 28.62% ,C, B35 1% 21.85%, T3 L B HEFEXREE, 27 H
3718.90.3 876.71 kg - hm™, % T5 4 2 2 5| 3 40 7.63% .6.95% , &5 7] 46 7= & i 1% 0 T2 4 32 4 5 3 n24.39% |
28.17%, % b, Av %8 7 vk B K F 3 BB W R BRAT BE BB O ATATIE 45 em+ B ATATHE 15 em+#%#69.3 cm,

EEE.ABAT MAERE KA S, Lol FE

E 5y 2S5 :9565.1 X ERFR RS : A

Effects of plant row spacing on plant structure, photosynthetic
characteristics, and yield of replanted soybean under
film mulching and drip irrigation

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

Abstract: In order to screen out the row spacing configurations that promote the high yield of replanted soy-
bean under drip irrigation in northern Xinjiang, five different plant row spacing configurations were set up from
2023 to 2024. The plant spacing was (50+15+15+15) ecmx8.8 cm (T1), (50+20+20+20) ¢cmx7.6 cm (T2),
(45+15+15+15) emx9.3 em (T3), (45+20+20+20) ecmx8 cm (T4), and (40+25+25) emX7 cm (T5), re-
spectively. The results showed that the plant height, stem diameter, number of main stem nodes, and average stem
angle of the TS treatment with one film and three rows were the largest in two years, and the increase was 0.75% ~
7.52%, 2.37% ~ 10.51%, 2.61% ~ 17.13% and 4.34% ~ 16.08%, respectively, compared with the other
treatments. The average petiole was the smallest, which was 1.70% ~ 12.35% lower than that of the other treat-
ments, and there was no significant difference from the T3 treatment with four rows of one membrane. The chloro-
phyll content and leaf area index of the T3 treatment with the smallest row spacing and the largest plant spacing in

one film were significantly higher than those of other treatments for two years, and the average growth period was
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significantly increased by 5.21% and 23.02% compared with the T2 treatment with the largest row spacing and

smallest plant spacing, respectively. T3 treatment had the best photosynthetic capacity, and compared with T2
treatment, P, T., and G, increased significantly by 18.85%, 16.25%, and 28.62%, respectively, and C; de-
creased by 21.85% at the pod stage and bulge stage, respectively. The yields of T3 treatment were the highest in
two years, which were 3 718.90 kg - hm™> and 3 876.71 kg + hm™, respectively, which were 7.63% and 6.95%
higher than those of T5 treatment and 24.39% and 28.17% higher than that of T2 treatment, respectively. In con-

clusion, the suitable field row spacing of soybean reseeding under mulching drip irrigation in northern Xinjiang was

as follows; wide row spacing of 45 ¢m + narrow row spacing of 15 ¢cm + plant spacing of 9.3 cm.

Keywords: replanted soybeans; plant row spacing configuration; plant structure; photosynthetic characteris-

tics; yield
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Table 1  Effects of plant row spacing on agronomic traits of replanted soybean
Ay g P&/ em 25/ mm FETEL JEFERT B/ em
Year Treatment Plant height Stem diameter Nodes number of main stem Bottom pod height
Tl 78.50+0.20¢ 6.75+0.18¢ 11.78+0.19¢ 9.02+0.01b
T2 76.62+0.46d 6.45+0.03d 11.11+0.19¢ 9.59+0.29a
2023 T3 81.84+0.14a 7.31+0.10ab 13.56+0.38ab 8.48+0.11¢
T4 81.01+0.02b 7.19+0.08b 12.78+0.51b 8.89+0.25b
TS 82.06+0.34a 7.48+0.06a 14.00+0.00a 9.44+0.12a
T1 67.99+0.03¢ 7.73+0.07¢ 13.33+0.15¢ 9.13+0.29b
T2 66.14+0.08d 7.64+0.19d 12.77+0.32d 9.55+0.16a
2024 T3 70.51+0.34a 7.90+0.11a 13.70+0.10ab 8.43+0.09¢
T4 68.84+0.23h 7.77+0.10b 13.47+0.12bc 8.89+0.14b
TS 71.43+0.25a 8.09+0.20a 13.97+0.06a 9.50+0.19a

T : R R ING TR R A B H] 22 538 R 2K (P<0.05) , T 1AL,

Note: Different lowercase letters in the same column indicate significant differences between treatments (P<0.05)

, the same below.
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Fig.2  Effects of plant row spacing on the average stem stalk angle at different growth stages of replanted soybean
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Fig.3 Effects of plant row spacing on petiole length at different growth stages of replanted soybean
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Fig.4 Effects of plant row spacing on SPAD value at different growth stages of replanted soybean
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Fig.5 Effects of plant row spacing on leaf area index at different growth stages of replanted soybean
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Fig.8 Effects of plant row spacing on stomatal Fig.9 Effects of plant row spacing on intercellular
conductance replanted soybean CO, concentration of replanted soybean
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Table 2 Effects of plant row spacing on yield traits of replanted soybean
NGRS
P s /(FIk - hm™) [ERAE R kR BARRIERL s
Number of harvested 100-seed Seeds per Grain weight Pods per Yield
Year Treatment . -
plants weight/g plant per plant/g plant /(kg - hm™)
/(10*plant + hm™2)
T1 37.80+0.30a 18.82+0.19d 80.60+0.23¢ 15.60+0.18cd 30.55+0.20¢ 3000.42+13.54d
T2 37.50+0.30a 18.70+0.11d 78.62+1.54¢ 15.30+0.44d 29.11+0.43d 2989.76+11.81d
2023 T3 38.10+0.84a 19.74+0.09b 95.95+1.94a 18.38+0.17a 33.59+0.36a 3718.90+12.82a
T4 38.10+0.60a 19.32+0.14c¢ 84.45+0.29b 16.21+0.53¢ 31.26+0.39b 3328.61+18.22¢
TS5 37.95+0.79a 20.09+0.19a 86.40+0.25b 16.87+0.24h 31.77+0.26b 3455.12+13.07b
T1 44.91+0.61a 19.69+0.12d 80.77+0.32d 15.53+0.39d 30.53+0.28¢ 3150.17+3.96d
T2 44.45+0.20a 19.52+0.27d 78.72+0.71d 15.17+0.11d 29.43+0.06d 3024.65+8.35d
2024 T3 44.81+0.65a 20.87+0.33b 96.55+0.74a 18.51+0.06a 34.02+0.28a 3876.71+4.47a
T4 44.76+0.10a 20.39+0.21¢ 84.25+0.23¢ 16.08+0.15¢ 30.95+0.09b 3359.72+5.94¢
TS 44.44+0.10a 21.42+0.16a 86.45+0.18b 16.84+0.25h 31.83+0.13b 3624.62+2.38b
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Table 3 Correlation coefficient between yield and photosynthetic characteristics of replanted soybean
FE4F Index FLE R P, AR T, SR 6, JiEl co, ¥R ¢, P Yield
HOL G A P, 1.00
A T, 0.57 1.00
SILRE G, 0.83 0.93" 1.00
Hml CO,¥E C; -0.92" -0.40 0.71 1.00
Pt Yield 0.89* 0.62 0.84* -0.95"* 1.00

o IR P<0.05, = FIR P<0.01,

3 W ®

3.1 AERITEREX EE K ZHRE LA

PRAT IR INC 5 0 25 52 ) K S AR B 254 | AR E
SR TERH A e K # h il 5 2 IR E ],
AP ZERF R R S A R A e B AR AR
PHEERRATIRRC B DR AR TR Y 56 R 21 &
EYI AR — ., APPSR, — AT
P 7 20N A7 BE de /s R BE B R 1 T3 4 BB
e ML T 2R AN e A AT R R OR PR IR A
JNEY T2 b F350 S E BN 6.71% . 7.95% (14.15%
11.20%, JiE 3¢ /& BE A E AR 4 88 43 ) 8 35 0/
13.19% .10.51% , X511 ANWFFE 45 5 A0 — 2, R BE
EREATEEAR  NRRRIE DR, KT py bk e ZEHL . &
ESTEi(iFe DNRUR NS IR S O RN P
AN AT RE R R R T3 A B A H A A B RR B R, A
Wt A S A R TR AERKEE,
B AT T R HARE TR
[ LSl e S L AR X E o v Gk ||
JETE HAS MG R, X U4 /MTEE R R bR IR A
FIF R P03 RGEE, M fE R AE K AR,
NRGIEMA KR T RAFEM . —BE =171
TS AbHiA 2R B R B R 4r (25 T3 ZbFE TG
EES EE AR MR A R R E KT T3
AEFR AT DLW RE 75 AR A5 5 7 B AR EAS B AR TR R
SR BT A B EEAITAE
32 AEHKITEEREMNSEBXEHERIBH R

BRERN R

LA THC B RE TR B IR R I e A
TESFRERMEARIE TS, TR R A T I 23 0 K 1 i T AR
FEBO = B = B 2 R ARAFST R, T3 Ab
P iy T AR T B0 KT oAb 38, B AR A
AR R 8w KO, A WA T2

Note: * indicates P<0.05, * * indicates P<0.01.
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S I R, 48 RO RE R R T A
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