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Synergetic effect of plastic film mulching and irrigation
quota on yield and yield components of maize

ZHAO Cai, CAI Lijuan” , CHAI Qiang, ZHAO Liangxia, Fan Hong,
YIN Wen, HU Falong, YU Aizhong, FAN Zhilong

(Gansu Provincial Key Laboratory of Arid Land Crop Science, Faculty of Agronomy,
Gansu Agricultural University, Lanzhow, Gansu 730070, China)

Abstract: In order to evaluate the yield formation mechanism of maize and provide the theoretical and
practical basis for integrated use of no-tillage and limited irrigation, this study investigated dry matter accumulation
and yield components response of maize to different plastic film mulching practices ( NT: no tillage in fall with
mulching and tillage in the next spring; RT: no tillage in fall with mulching and tillage in the next spring; CT.
conventional tillage) and various irrigation levels (I1: 450 mm in whole growth period; 12: 495 mm; I3 540
mm) . The results showed that, NT reduced the dry matter accumulation and crop growth rate before tasseling period
of maize. Compared to CT, the dry matter accumulation and crop growth rate were decreased by 32.4% and 45.9%.
However, after tasseling period, dry matter accumulation and crop growth rate with NT was increased by 7.4% and
32.6% , compared to that of CT. Irrigation reduction at 495 mm didn’ t reduce dry matter accumulation and crop
growth rate. Compared to CT, the ears number per planting area and hundred-kernel weight of maize with NT were

improved by 13.4% and 6.6%. Consequently, grain yield with NT was increased by 5.4% compared to CT. There
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was no significant decrease in the grain yield of maize even when irrigation was reduced. The path analysis revealed

that the improvement of grain yield of maize with no-tillage and plastic film mulching was mainly attributable to the

increase in spike number per planting area and hundred-kernel weight. Therefore, at water-limited arid area, in-

tegrating no-tillage with plastic film mulching can be used as a suitable planting pattern for maize production.

Keywords: maize; no-tillage with plastic mulching; irrigation quota; crop growth rate; dry matter accumula-

tion; yield components
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Table 1 Irrigation schedules for different treatments
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Note: The figures indicate the significant values of dry matter accumulation under different treatment at different growth period, NS indicates

no-significant at P>0.05.
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Fig.1
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Dynamics of dry matter accumulation of maize under different plastic film mulching and irrigation quotas
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Table 2 Crop growth rate of maize under different plastic film patterns and irrigation quotas

AR Qb p 04-17— 05-08— 06-07— 06—-26— 07-15— 08-03— 08-21— 09-09—
Year Treatment 05-07 06-06 06-25 07-14 08-02 08-20 09-08 10-01
11 13.7a 23.9a 84.7d 202.8¢ 410.3¢ 491.8b 205.5b 45.7ab
NT 2 14.3a 28.7a 90.8d 254.0cd 421.0be 595.6a 226.5a 55.8a
I3 14.5a 29.5a 104.2¢d 287.0c 428.1b 576.1a 229.1a 56.3a
11 15.2a 28.0a 113.4¢ 225.3d 409.4c¢ 396.9¢ 173.8¢ 36.3b
2014 RT 2 16.0a 30.9a 134.3b 317.6b 433.9b 512.6b 207.8b 30.9¢
I3 16.2a 31.7a 135.1b 386.4a 436.2b 419.1c¢ 217.3ab 39.2ab
11 15.8a 33.6a 132.0b 236.1d 440.1b 318.6d 161.8¢ 31.9¢
CT 12 16.6a 35.5a 155.0a 322.3b 441.5b 437.9¢ 186.1bc 35.7bc
13 16.6a 36.0a 156.0a 396.7a 473.2a 335.0d 206.1b 41.9h
11 11.8a 24.8a 67.3d 139.1f 326.5¢ 644.4¢ 264.5b 46.5bc
NT 2 12.5a 27.1a 86.0c 164.0e 367.1bc 744.4b 290.3a 65.2a
I3 12.8a 30.2a 89.0c 185.0d 387.4b 811.1a 305.0a 70.9a
11 12.2a 27.4a 90.1c 210.4¢ 367.4bc 477.7d 235.6¢ 39.1¢
2015 RT 2 14.4a 32.9a 123.5b 240.2bc 432.4ab 561.1c 262.3b 43.5bc
I3 14.6a 34.9a 138.3b 266.5a 453.2a 611.1c 270.0b 56.5b
11 13.9a 30.9a 105.7be 237.4bc 378.2.1b 392.8¢ 225.0d 38.7¢
CT 2 14.4a 36.0a 163.1a 276.8a 440.6a 450.0d 255.1bc 42.2be
I3 15.2a 40.5a 171.7a 294.7a 452.9a 483.3d 261.4b 53.3b
11 13.1a 50.2a 106.0e 260.7f 432.4c¢ 513.9ab 232.7b 31.8¢
NT 2 13.3a 52.8a 115.7d 317.2d 477.1ab 636.1a 284.2a 42.2a
13 13.8a 53.1a 119.4d 326.9d 480.9ab 675.5a 311.4a 44.2a
11 15.3a 52.3a 149.3¢ 291.8e 458.9b 487.7¢ 207.8¢c 14.3de
2016 RT 2 15.6a 53.5a 174.6b 376.4b 508.4a 539.2b 226.2be 28.9¢
I3 15.7a 56.6a 178.1b 400.1ab 510.6a 541.6b 248.0b 34.6b
1 16.0a 55.8a 163.2b 343.7¢ 464.3b 421.7d 181.8d 9.0e
CT 2 16.5a 58.5a 189.8a 420.1a 515.2a 440.2¢d 216.2¢ 23.7d
I3 17.0a 61.5a 191.2a 423.3a 519.2a 465.3¢ 232.5b 32.4b
E%@{E(P value)
4 Year(Y) NS 0.040 0.000 0.000 0.000 0.000 0.000 0.000
B Plastic film mulching( M) NS NS 0.000 0.003 0.000 0.000 0.003 0.000
HEJK Trrigation (1) NS NS 0.001 0.000 0.000 0.001 0.001 0.002
XM YXM NS NS 0.000 0.000 0.000 0.000 0.000 0.000
AEEIK YxI NS NS NS 0.000 0.000 0.000 0.000 0.000
TEMEIXHEK MxT NS NS 0.007 0.000 0.029 0.001 0.028 0.019
AEXPE IR XTHEIK YXMXI NS NS 0.012 0.000 0.000 0.000 0.000 0.006

TE:NS R LRFEZF(P>0.05) . FFECT R RIAR/NG FHRR 25 BF (P<0.05) , T,

Note: NS indicates non—significant at P>0.05. Different letters within a column show significant difference at P<0.05, the same below.
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Fig.2  Grain yield and harvest index under different plastic film mulching and irrigation levels
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Table 3 Grain yield and yield component factors under different treatment

b 2014 2015 2016
Trf;tfim AL R HRE HEEL R ENE T R ERE
EN/(ear + m™2) KSN HKW/g EN/(ear - m™2) KSN HKW/g EN/(ear - m™2) KSN HKW/g
11 11.3 554.1 34.3d 11.3 561.6 39.2¢ 8.5 507.6 40.7e
NT 12 12.6 565.3 44.0ab 12.6 581.1 45.3a 8.9 564.8 45.0ab
13 12.6 547.1 46.0a 15.2 555.3 46.3a 9.6 595.6 46.5a
11 9.9 576.6 32.7d 9.9 558.6 38.7¢ 8.1 522.6 35.7f
RT 12 11.7 576.7 44.6a 11.9 553.1 45.6a 8.7 578.8 44.0bc
13 12.8 576.8 44.1ab 14.6 548.2 44.0ab 9.0 608.0 44.5b
11 10.0 569.9 32.1d 9.8 549.8 38.2¢ 7.4 540.8 34.5f
CT 2 10.8 576.1 42.3be 11.2 543.6 43.0b 7.7 589.0 42.3cd
13 11.0 576.1 42.6hc 13.2 533.7 42.4h 7.8 624.4 43.0c
BEVYEE (P value)
)30 Plastic film mulching (M) 0.016 NS 0.005 0.045 NS 0.032 0.000 NS 0.000
HEIKAKF- Trrigation (1) 0.000 0.003 0.001 0.039 0.006 0.008 0.000 0.013 0.000
BT kKT MxI NS NS 0.034 NS NS 0.040 NS NS 0.035

. ENFEEC KSN . FRI B0 HKW ;. FORLE

Notes: EN is ear number per square meter; KSN is kernel number per spike; HKW is hundred-kernel weight.
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Table 4  Correlation coefficient and path coefficient of

maize between grain yield and yield components

SHPRLT ) Hi%E P A
FekR TRTRAR G B #%%%  Indirect path coefficient
Index Correlation coefficient Direct path
with yield coefficient ! X, X
X 0.738" * 0.668 -0.069 0.139
X, 0.371 0.392 -0.117 0.095
X 072" * 0.357 0260 0.105

TE: o, % = ZMHIFORTE 0.05 F10.01 K EMIEEE X, X, fl
X553 | 2R R R R AR

Note: #*, * * are significant at the 0.05 and 0.01 probability
level, respectively. X, X, and X5 indicate spike number (SN) , kernel
number per spike (KNS) and hundred-kernel weight (HKW) , respec-
tively.
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