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Effects of irrigation and fertilization on water and temperature
variation of spring maize under plasticimulching ridge-furrow
irrigation in the Hetao Irrigation District

LI Cheng' * FENG Hao’® DONG Qin-ge”’

(1. College of Water Resources and Architectural Engineering Northwest A&F University Yangling Shaanxi 712100 China;
2. Institute of Water-saving Agriculture in Arid Areas of China Northwest A&F University Yangling Shaanxi 712100 China,
3.Institute of Water and Soil Conservation Chinese Academy of Science and Ministry of Water Resource Yangling Shaanxi 712100 China)

Abstract: In order to better understand the spatial and temporal distribution of soil water soil temperature and
the yield characteristics of spring maize under plastic-mulching ridgefurrow irrigation in the Hetao Irrigation Dis—
trict 4 field irrigation experiments were conducted from April to September in 2017 to determine the effects of the
following treatments: high water and high fertilizer ( [1F1) high water and low fertilizer ( I11F2) medium water
and high fertilizer ( I2F1) medium water and low fertilizer ( 12F2) low water and high fertilizer ( I3F1) low water
and low fertilizer ( I3F2) on soil moisture soil temperature water use efficiency and the yield of spring maize. The
amount of irrigation water were 400 mm( I1) 300 mm( 12) and 200 mm( I3) respectively. The two fertilization
levels were 600 kg * hm™ diamine phosphate plus 300 kg * hm™ urea( F1) 300 kg * hm™ diamine phosphate plus
150 kg * hm™ urea ( F2) respectively. The results showed that the irrigation had great influence on soil water and
temperature properties. Soil temperature decreased significantly while soil water content increased significantly after

each irrigation. The 300 mm of irrigation resulted in the highest soil temperature in every layer throughout the grow—
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ing season that was 0.1°C and 0.6°C higher than that of 13 and I1 respectively. The soil water content of 12F2 was
8.3% and 9.2% lower than that of I1F1 and I1F2 respectively and was 1.6% 11.1% and 14.1% higher than that of

I2F1 I3F1 and I3F2 respectively which provided a good soil water and temperature environment for crop growth

and development. The treatment of 12F2 also significantly improved the yield of maize that was significantly higher

by 33.80% compared with 13F2 and 21.95% compared with I3F1 but no significant difference over high water

treatment I1. The soil water soil temperature yield of spring maize and water use efficiency in 12F2 treatment were

optimal for the production of spring maize under plastic-mulching ridge-furrow irrigation in the Hetao Irrigation Dis—

trict.

Keywords: plastic-mulching ridgeHurrow irrigation; spring maize; water and temperature variation; yield;

water use efficiency; the Hetao Irrigation District
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Fig.2  Variation of soil volume water content with time in different soil layers under different
treatments during spring maize growth season
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Table 1 Variation of accumulated soil temperature in 0~25 cm layer under different irrigation treatments during spring maize growth season

Treatment Seeding Jointing Heading Filling Maturing Accumulated temperature
11 346.8a 1291.5¢ 487.9¢ 577.3¢ 759.5¢ 3463c
12 338.4c 1305.0a 506.6a 609.5a 794.5a 3554a
13 344.4b 1300.5b 499.8b 600.3b 791.0b 3536b
( P<0.05)

Note: Different lowercase letters indicate significant differences between treatments ( P<0.05)

2

. (ET)

the same below.

( WUE)

Table 2 Effects of different treatments on grain yield evapotranspiration ( ET) and water use efficiency ( WUE) of spring maize

(kg +hm™?) . - .
Treatment Kernel row number ~ Kernel number per row  1000-kernel weight/g Cr(airig yield ) ET/mm  WUE/{kg * hm™ * mm™)
11F1 17a 44a 374.5a 14678a 449.23a 32.67a
11F2 18a 43a 383.1a 14689a 447.88a 32.80a
12F1 19a 41b 329.5b 12718a 393.69b 32.30a
12F2 17a 39¢ 333.3b 12526a 390.88b 32.05a
13F1 17a 39¢ 309.5b 10275b 301.34¢ 34.10a
13F2 18a 38¢c 274.4¢ 9361c 286.30c 32.69a
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