T Kk B} 2£2025,33(1):66 ~ 76 Journal of Maize Sciences

XEHS: 1005-0906(2025)01-0066—11 DOI: 10.13597/j.cnki.maize.science.20250109

BT I EAREF AR EE TR

R E L KERS,E ORLH Y, Ewanr,
BWmE ', EZOR B E
(LT EREEAREABE, 511 7500215 2. B B4 B BRI =58 A S VE Y A AR A E A S =/
VEWBE R e 5 B 4 [ S S0 3, JL T 100081)

i OE. W 6.0x10° ~ 13.5x 10" M/Mm™ Wi 1Y 6 %5 BE /KT, 18 TVE RHE 3 Ly =X IFOE O [ R 2%
JFE I 7 200 TR MRIE 2 L3R 8] T4 B R R ZEFFHLAH FE AR Ak 3, IR Jr =O0) TR ZE RPN
BEFIISEN . S5 A A LL R A ZEAT BT B 0 e ik 2230 3 D45 030 11.1% ~ 16.7% 01 8.7% ~ 11.4% , 2
SR 14.3% ~ 31.1% 1 8.2% ~ 19.4% ; G HE 56 3 77 (8] BN K JBF T B ARk 22 9143 B4R 55 7.6% ~ 17.4% 1 6.6% ~
10.9% , IASH 43 54 155 15.0% ~ 31.9% 1 8.4% ~ 14.3% o JiUE T LA 33 48 /= 25 AT JL50 5 (8] ELAR AT AR R LUK
15 B R ) ZE TS AR R

KR K = R ZERT L TRT )

FESES: S513.01 XERFRINEG: A

Effect of Irrigation Pattern on Lodging Resistance of Maize Stalks
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Abstract: Six density levels of 6.0x10'-13.5x10" plants/ha were set up, and three irrigation methods, including
flood irrigation, furrow irrigation and drip irrigation, were used to study the changing trends of different planting den-
sities and irrigation methods on maize plant morphology, dry matter accumulation at basal internodes, mechanical
strength of stalks, and the effects of irrigation methods on lodging resistance of maize stalks were clarified. Com-
pared with flood irrigation and furrow irrigation, the stem fracture resistance increased by 11.1%—16.7% and 8.7%-—
11.4% at silking stage, and increased by 14.3%-31.1% and 8.2%-19.4% at maturity stage, respectively. The dry
weight per unit length of the third internode of drip irrigation increased by 7.6%—17.4% and 6.6%—10.9% at the
silking stage, and increased by 15.0%-31.9% and 8.4%—14.3% at the maturity stage, respectively. Drip irrigation
can resist lodging by increasing the diameter of the stem basal internodes and dry matter accumulation to obtain
higher stem strength.
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Fig.1 Daily rainfall and temperature during the 2022 and 2023 maize growing season
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Fig.2 Comparison of maize stalk breaking force under different irrigation methods
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Table 1 ~ Agronomic traits of maize plants under different irrigation methods

di A w It B 7= Tl T Hi(em) MO RE(%) FOFRE(%)
Variety (X10*#/hm?) Treatment (cm) (cm) Height of Panicle Center of gravity

Density Plant height Ear height gravity center coefficient coefficient
HRH1L958 6.0 FL 289.2b 135.7 a 99.8 a 469 a 34.5a
FU 290.0 ab 1353 a 100.0 a 46.7 a 345a
DR 294.0 a 1358 a 101.2 a 46.2 a 344 a
7.5 FL 2945 a 140.7 a 101.5a 478 a 345a
FU 2953 a 140.8 a 102.2 a 47.7 a 34.6a
DR 298.0 a 140.7 a 103.0 a 472 a 34.6a
9.0 FL 299.7 a 1443 a 106.5 a 482 a 355a
FU 299.8 a 1442 a 108.3 a 48.1a 36.1a
DR 303.7 a 143.7 a 1073 a 473 a 353a
10.5 FL 308.1 a 153.5a 1145b 49.8 a 372b
FU 308.8 a 1532 a 1173 a 49.6 a 38.0a
DR 312.8a 150.5b 115.0 ab 48.1b 36.8 b
12.0 FL 303.3b 149.5 a 111.0a 493 a 36.6a
FU 304.8 ab 150.5a 1113 a 494 a 36.5a
DR 308.8 a 150.8 a 109.8 a 48.8 a 35.6b
13.5 FL 298.5a 1513 a 110.0 a 50.7 a 369 a
FU 299.0 a 1513 a 110.7 a 50.6 a 37.0a
DR 302.0a 150.2 a 109.7 a 49.7b 363 a
RS 6.0 FL 299.2 ab 1148 a 114.7 a 384 a 383 a
FU 299.0 b 114.0 a 110.2 b 38.1a 36.8b
DR 303.5a 114.7 a 108.8 b 378 a 359¢
7.5 FL 308.7 a 127.0 a 118.7 a 41.1a 384 a
FU 306.3 a 126.0 a 1172 a 41.1a 383 a
DR 3102 a 124.7 a 114.5b 40.2 a 369b

9.0 FL 311.2a 1383 a 1250 a 44.5a 40.2 ab
FU 309.8 a 136.7 a 1255a 44.1 ab 40.5a
DR 313.8a 1345a 1233 a 429 a 393 b
10.5 FL 311.7b 146.5a 132.0a 470 a 424 a
FU 311.2b 146.2 a 130.8 a 470 a 42.0a
DR 3172 a 1453 a 130.5a 458 a 41.1b
12.0 FL 306.3 ab 141.1a 1252 a 46.1a 40.9 a
FU 304.2b 1420 a 1238 a 46.7 a 40.7 a
DR 309.0 a 140.7 a 1252 a 455a 40.5a
13.5 FL 297.8 ab 1340 a 1228 a 450a 412 a
FU 2958 b 136.2 a 121.0 a 46.0 a 40.9 a
DR 300.5 a 136.8 a 121.5a 455a 40.4 a
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Fig.3  Comparison of basal internode morphology under different irrigation methods
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Table 2 Correlation analysis between indicators

5 x g ERUT M ey EOm MR ROREC I BB AR 3T A

Index Lodging rate Wi /1(SBF)  Plant Ear height ~ Height Panicle Center of KB Hit i (RPS)
Stalk height of gravity  coefficient  gravity Third length ~ Third Third rind
breaking center coefficient diameter  penetration
force strength

SBF —0.751%*

B -0.035 0.296%

T 0.499%%  —0.396**  0.401%*

EiRNE 0.135 -0.356**%  0.341*%* -0.009

e 0.561%  —0.553**  0.013 0.920%*  -0.165

HEORK 0.159 -0.489**  —0.021 -0.172 0.933##  -0.190

SIWEKE  0.004 -0.156 0.577+%  0.292% 0.686**  0.060 0.502%%

WIWMERE  -0.506%%  0.541%  -0.245%  -0.179 -0.567%*  -0.086 -0.514%%  -0.469%*

3P RPS  -0.661%* 0.926%*  0.492%* -0.347*%%  -0.138 -0.580%*  —0.33]%* 0.006 0.303%*

3 DWUL  —0.729%+* 0.888**  0.113 -0.299* =0.451%*%  -0.367**  -0.522%*  -0.319*%*  0.780%* 0.760%*

T A 53 IR AE 0.05 10,01 /KPR 28 5 3% ,n=72.
Note: * and ** indicate significance at the 0.05 and 0.01 probability levels, respectively, n=72.
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Fig.8 Comparison of maize yield under different irrigation methods
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