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Influence of Drip Irrigation System under Film on Spatial

Distribution of Soil Water and Salt and Maize Yield
CHEN Xuan, WANG Zhong—bo, SHAO Min, ZHANG Shi-wei, TAN Zhi—xiang
(Northeast Agricultural University, Harbin 150030, China)
Abstract: The irrigation system has a close relationship with the distribution of soil water and salt, and the dis-

tribution of soil water and salt directly affects crop yield. In order to correctly and rationally deploy and utilize water

resources, improve ecological environment and reduce the harm of soil salinity to maize yield in Zhaozhou area of

Heilongliang, China, Zhaozhou water conservancy scientific research station was chosen as the test site. Combined

with drip irrigation under film, the irrigation quota was set at four levels(200, 300, 400 and 500 m*/ha) and irrigation

was implemented for two, three and four times, and the soil moisture in different soil depth, soil soluble salt concen-

tration, and maize grain yield were determined and analyzed. The results showed that when the irrigation quota was

400 m*/ha and irrigation times were four times, the yield of maize reached the maximum, and the effect of salt inhibi-

tion on root parts was better, which was a more economical and reasonable irrigation system.
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Table 1

ZE N BRI Bl 2 el 2 SR VAR SR AR R
B IX, FEEHEAT R OK R A T AR e o i
YSHFSE , HiAh N45°17' , E125°35" , FATCE R IE 1, &
TR KRS E, 2R TR YRR AR
390 mm, JLFE M 138 d; 24 V475 K i 1 733 mm,
J& T — R . R0 - JEON IR AR RS 1 I
IR ALIE R 0.4 o/ L, 1T KIEVRZ A 10 m.

L7/ I <

Soil physical properties

WU (%) Composition

+ )2 (cm) K (g/em’) HH [R]457K 1 (%)
Soil layer depth Bulk density Field capacity Hik(<0.002 mm)  £347(0.002 ~ 0.020 mm) - fVHI(>0.020 mm)
Clay Silty Sand
0~10 1.18 33.66 21.440 35.063 43.497
11~20 1.22 31.44 22.534 39.504 37.962
21 ~40 1.22 30.27 20.535 37.638 41.827
41~ 60 1.21 29.21 22.378 35.267 42.355
61~ 80 1.23 28.37 24.216 38.963 36.821
o 1.21 30.10 22.221 37.287 40.498

1.2 R

SIS i DR A T R P — T B U TR B T
2, EEYE 90 emo A K SR 5UEL 968, 2017 4F
HATIRE, T4 H 27 H#EFD,9 A 25 Bk, 24 F
150 do SR FARHEHLHAATRERD , PRIE 20 em, 17
#H60 em, ZUIEFH R 225 kg/hm® AL & 90 kg/hm?,
PN H AL 90 kg/hm® 355 BT H ZUIE (W AE L #0087

AR ER BEIR — S MBI . WAL A A A
FALA , ZNE =z —BEIRIEEA T =2
— Bl IR . R TSI e, K
5ok A AL X AL HES), 3R E R, /NX AL 104 m?
(5.2 mx20 m), Jif] [l A B B A 7, DABE BN TE ZK A /)N
XA BE/IN X R /K St e (] 7K 3R 43 e

F2 EKEIHEREHER

Table 2 Record for irrigation implementation m*hm*

H A il M

it R Seedling stage Jointing stage Tasseling stage Filling stage HEIBEE

Treatment Irrigation quota

5-28 6-28 7-18 8-16

L1 100.0 100.0 0.0 0 200.0

L2 66.7 66.7 66.7 0 200.0

L3 50.0 50.0 50.0 50.0 200.0

L4 150.0 150.0 0.0 0 300.0

L5 100.0 100.0 100.0 0 300.0

L6 75.0 75.0 75.0 75.0 300.0

L7 200.0 200.0 0.0 0 400.0

L8 133.3 133.3 133.3 0 400.0

L9 100.0 100.0 100.0 100.0 400.0

L10 250.0 250.0 0 0 500.0

L11 166.7 166.7 166.7 0 500.0

L12 125.0 125.0 125.0 125.0 500.0

CK 0 0 0 0 0
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Variations of farmland soil moisture under different irrigation systems.
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Fig.2 Variations of farmland soil salinity content under different irrigation systems
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Table 3 Characteristic values of corn yield and moisture utilization efficiency upon drip irrigation under mulch

i B THEE 7 A KDL FEIKE MATET)  ATRIBRCRD) KA AR (kg/m) s
Treatment (m’/hm?) K) (cm) Kernel rows Kernel No. Moisture utilization (kg/hm’)
Irrigation quota  Irrigation time  Bare tip length ~ per ear per row efficiency Yield
Ll 200 2 1.8 16.5 40.4 3.60d 14391.68 h
12 200 3 1.7 16.3 39.8 3.68 cd 14 656.95 ¢
L3 200 4 1.8 16.0 39.5 375¢ 1463535 ¢
L4 300 2 1.7 16.8 41.1 377¢ 1493438 f
L5 300 3 1.5 16.4 40.8 375¢ 15015.38 ef
L6 300 4 1.5 16.3 40.3 3.90b 15183.45¢
L7 400 2 1.5 17.2 41.7 3.90 b 15688.35d
L8 400 3 1.3 17.2 41.4 4.10a 16 326.90 b
L9 400 4 1.1 17.3 41.5 4.11a 17 034.98 a
L10 500 2 1.3 17.4 41.4 3.88b 15688.35d
L1l 500 3 1.2 17.1 41.7 4.06 a 1591245 ¢
L12 500 4 1.2 16.9 41.6 4.09 a 15 838.88 cd
CK 0 0 2 15.6 37.8 3.92b 13 808.48 i

TE: [FFUA RN G REFOR AL BRI 22 573K 5% 357K

Note: Different small letters within the same row mean significant difference
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