TEIRAM 3R (Jiangsu J.of Agr.Sci.) ,2025,41(10) ;1936-1945
1936 http: //jsnyxb.jaasaccn

SCIERN, SCRE S, A6 80, 45 SIS 2B 1R 5 50 X O S T A bR 8] 4 2R AT B AR otk ™= dk i i [ 0] VIR AR A4
2025,41(10) ;1936-1945.
doi : 10.3969/j.issn.1000-4440.2025.10.007

SNVEEWERATHNKEEZKRFREEZFRENRK
PR K = E B = 0

SEER, XFER', B4y, REH, MMEA, ExW, KRAEHF, xER],
JiR K 3%

(LILHIRMEML X HERA A B2 0F 95 BT, VL3 HEZE 2230015 2 VEH & AR ¥ 02, 1095 Fi a0 210014; 3.9 FH I 5 B,
LI #E%E223300)

TE: R AFIMEA YL KT RN S F R RE AR T R R S22 R PR MR & =
BRI, LIVEE 877 MIFFEE 34 MiREGHHRE, R F KR T 2+47 MVERLE, B 3 AR FIALHR, 2350 b i 2 4%
F 700 mg/L(A) Wil 230 100 mg/L(B) Wi £ 4 F] 700 mg/L+Z 3% 100 mg/L(C) , LABEiE 3& /K kX B
(CK) W30 7E K G T KPR E A I 45 10 T AN 4 28 15 03 TR Rk 25 AS Bt T =&
Wi, S5IRFRH, S AR AL B 2 AR TR R AV iR B (R 2R 48 e BT AT Iy, (HR R T 25 1Y
PUEVRIEASTC B 00 5 230 WA 2, SO K G AR AR ZEFFHL IR L AR SRR 8 3 3 FoRAE AR PR S L B
FRO AR Zafoms 57 le b B HL B N, S REAR L, 297 R RN Z2 s mis A i Ak B A T A ORI R =L
MR, WK G M FRG T I MZERFE, BRI R ARG 8, 4L, A REEREASFMEERT, &
9 IR 22 555 s A7 T 90 ) T KRN R S BB AR BE T B4R FH AN R GBS AR AR T 2 Feasn] A R TR S bR ik
WA (A i) T

KW AWAERKATNR, KRG IOkAREE; PRk, TR

RESES, S482.8 XHRFRIRAD: A TEHE:  1000-4440(2025)10-1936-10

Effects of different exogenous plant growth regulators on stem lodging re-
sistance and yield in a soybean-maize strip intercropping system

WEN Tinggang', WEN Zhangrong', JIANG Weiqgin', SONG Jiamin', HE Jiawei', CUI Yakun®, CHEN
Huatao’, LIU Tingwu’, GU Dalu'

(1. Huaiyin Institute of Agricultural Sciences of the Xuhuai District of Jiangsu Province, Huai’ an 223001, China; 2.Jiangsu Academy of Agricultural Sci-
ences, Nanjing 210014, China; 3.Huaiyin Normal University, Huai’ an 223300, China)

Abstract: To explore the effects of different exogenous plant growth regulators on stem lodging resistance and yield
in a maize-soybean strip intercropping system, a study was conducted using Jiangyu 877 ( maize) and Qihuang 34 ( soy-
bean) under a “2+4” intercropping pattern. Three plant growth regulator treatments were set, namely ethephon at 700

mg/L (A), paclobutrazol at 100 mg/L. (B), and a
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combination of ethephon at 700 mg/L. + paclobutrazol at
100 mg/L (C), with water spraying as the control (CK) ,
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height, increased internode stem diameter, and improved basal internode breaking resistance, but had no significant effect

on the lodging resistance morphology of soybean stems. In contrast, paclobutrazol significantly enhanced soybean stem

lodging-resistant morphology, but did not significantly impact maize lodging and related traits. The combined ethephon and

paclobutrazol treatment integrated the advantages of both regulators. Compared to the control, the combined treatment signif-

icantly reduced plant height in maize and soybean, increased the breaking resistance and stem density of both crops, and

improved their yields. In conclusion, in a maize-soybean intercropping system, the combined ethephon and paclobutrazol

treatment is more effective than single-regulator treatments in enhancing lodging resistance and increasing yields for both

crops, which enhances crop lodging resistance, optimizes yield components, and ultimately leads to higher yields of both

crops.
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Fig.1 Schematic diagram of maize-soybean strip intercropping model
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Fig.2 Effects of exogenous plant growth regulators on plant height in soybean and maize
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Table 1 Effects of exogenous plant growth regulators on internode length in soybean and maize
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3 me/ L2250 K LIEH B2 e/ 1222 K
NI(em) — 2.99+0.41a 2.61+0.19a 2.85+0.47a 2.33+0.20a 3.80+0.30a 3.64+0.15a 3.78+0.26a 3.99+0.17a
N2(em)  5.57+0.42a 5.37+0.39a 6.31£0.53a 5.33+0.28a 1.75+0.10a 1.8120.06a 1.730.12a 1.73£0.07a
N3(em)  7.38+0.38a 7.20+0.30a 8.19+0.44a 7.630.24a 1.6320.10a 1.530.06a 1.4420.08a 1.52+0.08a
N4(em)  9.97+0.24a  10.09£0.28a  10.07£0.23a  10.100.15a 1.712£0.08a 1.76+0.09a 1.65+0.09a 1.73£0.08a
N5(em)  9.3120.22b  12.3720.25a  10.2420.25bh  12.4720.22a 2.54+0.14a 2.13+0.10b  2.07+0.11b 2.36+0.07ab
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NIl(em) 15.4620.37b  17.45+0.12a  13.5820.37¢  16.8120.51a 5.14+0.26a 4.51£0.27a 3.13£0.12b 4.58+0.15a
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Fig.3 Effects of exogenous plant growth regulators on stem diameter in soybean and maize
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Fig.4 Effects of exogenous plant growth regulators on breaking resistance in soybean and maize
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Table 2 Effects of exogenous plant growth regulators on dry matter in soybean and maize organs

SEFFT Tt R T i SEFFE

o o s il e H iy
B/ S A 60.51+2.34h 37.07+0.35a 47.64+0.54¢ 145.22+2.07b 0.373+0.014bc
B 70.16+1.56a 34.93+2.57ab 55.12+2.06b 160.86+2.33a 0.388+0.009h

C 67.02+1.10a 32.46+1.01b 64.81+1.82a 164.29+3.20a 0.440+0.007a

CK 66.41+£2.23a 32.56+0.79b 45.11£3.95¢ 146.42+1.63b 0.356+0.012¢

K A 36.18+1.16a 17.33+0.67a 10.24+0.47¢ 63.76+0.80b 0.710+£0.023b
B 33.97+0.67a 18.18+0.85a 18.92+1.03ab 71.07+1.68a 0.754+0.015b

C 35.98+0.04a 16.75+0.13a 20.09+1.46a 72.82+1.55a 0.942+0.001a

CK 25.21+1.94h 11.35+0.96b 15.01+0.41b 49.73+1.62¢ 0.509+0.039¢

A TBEiE 700 mg/LZKH] ; B 100 mg/LERLME ; C. M8t 700 mg/LZKH]+100 mg/ LR ; CK X M Wi K . [al— 38l 5 AR/ G

TR R B 22 5 1 (P<0.05) ,

26 MEEPEKBATHANKEMEKRFTERE T 140.0%; /= &30 I8 EFFEAL T 4.0% (P<

¥ % B 2 B 82 i 0.05), C 4B A R B I T 8.2% (P<
HE% 3 A%, B AL PR RN T BRI 47 0.05) ik B /K PR i i IR N T 6. 0%

BEECRERLEL (P<0. 05) , 3 BRREAIR T 2. 9% . (P<0.05) .,

5.2%F 7. 0% ;3NN T F5HRK (P<0.05) , Ex) a4

x3 SNEEVEKFTHNERTEREMBEEZERNZ N

Table 3 Effects of exogenous plant growth regulators on grain yield and its components in maize

b E B IS FRK AR BATH TR SR TR A
(em) (em) (mm) (1) (kL) €9) () (kg/hm?*)
A 17.5+0.3a 1.1+0.1b 48.6+0.2a 15.9+0.4a 32.220.2a 510.7+1.1a 26.8+0.1b 9 341.6+0.8h
B 16.9£0.1h 2.4£0.2a 48.0+0.2a 15.3£0.1a 30.9+0.4b 473.3+7.4b 25.8£0.6b  8981.5xl.1c
C 17.4+0.1a 1.00.2b 48.4£0.1a 16.0£0.2a 32.3£0.1a 517.4+7.8a 28.9£0.3a  9922.1x3.0a
CK 17.420.1a 1.0£0.1b 48.5+0.6a 15.120.4a 32.6+0.2a 508.7+2.2a 26.7£0.6b 9 358.0+8.1b

A 555 700 mg/LZJEH] 5 B: Wi 100 mg/LEALM; C: Wi 700 mg/LLARH+100 mg/LERM:; CK. X AR, BEETE K, [Fl—F 8 5 A F/NE
FREFRIRAL B A] 22 5 [ 3 (P<0.05)
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Table 4 Effects of exogenous plant growth regulators on grain yield

and its components in soybean

SRR RORIECCRD)  BIEE(A)  ERIE(g)  hE(kg/hm?)
A 92.7:0.8b 39.3+0.8h 25.9+0.5b  2219.3x1.3c
B 107.9x1.7b 44.2:0.3b 27.3+0.7ab 2 896.3x4.2b
C  146.2+0.7a 54.7+0.5a 27.9£0.6a 3 636.0+2.1a
CK 113.1x1.3b 43.5+0.6b 26.0£0.2b 2 330.1x2.2¢

A 700 mg/L LA F]; B Wit 100 mg/LZ ZLmE; C. Bijifi 700
mg/ L2 H]+100 mg/LE5kme ; CK. %08 WEitivg K, [Rl—51 %85
ANF/ING FHRER R AL BRI 22 57 8 3% (P<0.05)
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< < .
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A B C CK A B C CK
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AW 700 mg/LZ5F]; B: Wi 100 mg/LERME ; C. Wi 700 mg/LZ A& +100 mg/LERME; CK. X IR Wi K , AR/NG FhEFmRAb

FR ) 25 5 B 2 (P<0.05)
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Fig.5 Effects of exogenous plant growth regulators on pod number in soybean
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FROIN T KRG IR MBI F1, Bkl A, ¢ Ak
PHZEST A ACTEAT B ACERAGER S, BN T Bk
R G A S () ZE ML AL 41, R, ¢ Ab PR
B RRT KT F KR E G A F R FIR AR AR AT
BN NG

o A R AR R RN R B R A

. ET RN GN IN BL GW Yield
© EL | 0274 | 0.405| 0.516|0.783"-0.578"] 0.258 | 0.492
e ET | 0.638-0.047|0.442 |-0.323 [-0.205 | 0.504
L7977 5% RN | 0.098]0.562 |-0.117 | 0.042 | 0.560
e GN |0.7787-0.277 |-0.045 | 0.604"
EF A e
o TN |-0.429| 0.088 | 0.8217
Foi EE ®© BL [-0.528 |-0.448
o GW |0.125
e yAN ®
AR o
PlEi: @<0.01; ® <0.05; ~ >0.05
b 2pod  3pod 4pod G P GW  Yield
o 1pod | 0.078 10.082 |-0.338 |-0.255 |0.093 |-0.027 |-0.091
2pod | 0.840™ 0.202 | 0.756 0.852"| 0.591°| 0.799"
EL 7SI 3pod | 0.151| 0.869 0.880""| 0.608"| 0.899"*
. © 4pod | 0.600| 0.486 | 0.252 | 0.533
HAHD o
K TG |0.918"| 0.638°| 0.974™
o GW | 0.667
@ \/\@a
TR Yield
Mantel’s r: =0.4; 0.2~0.4; <0.2

EL K ET RAH ; RN A THG OGN ATREL TN : FORERE BL TR ; GW . FRLEE ; Yield . 7= it 5 1pod : 1 RLIEH ; 2pod : 2 FLIEH 5 3pod :
3 HEIEHL dpod .4 FIIEE TG KR EHRIEL TP BIEEL, " Fm B EA I (P<0.05) 3 Rl B MK (P<0.01) , B P {EHER 2 H /KK
55 (Mantel” s r) B0 30 2k S5 AU LN 2R B R RR K6 (Mantel’ s 1) IR SE R AL,

Bl 6 FEX(a)fKE(b)HEFHESERHEMEXES T

Fig.6 Correlation analysis between morphological characteristics and yield characteristics of maize (a) and soybean (b)
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