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Effects of irrigation and plastic film mulching on soil temperature,
crop growing stages and water use of spring maize

YIN Min-hua, LI Yuan-nong, GU Xiao-bo, MA Peng-hui, ZHANG Zhi-hao
( Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Ministry of Education, Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In the movable rainproof shelter, spring maize (Longyu 58) was planted to study the effects of two irriga-
tion modes including full irrigation (F) and regulated deficit irrigation (D), and three plastic film mulching durations in-
cluding mulching till jointing stage (A), mulching till tasseling stage (B) and mulching all stages (C), on soil tempera-
ture at depths of 5, 10 ¢m and 15 em, respectively, as well as growing cycle, dry mass, evapotranspiration and water
use efficiency. Results showed that the leading factors for soil temperature at different growing stage varied. The tempera-
tures at 5 cm were quite variable. Effect of increased temperature by plastic film mulching was mainly in O to 10 em soil
layer. The biggest difference in growth cycles between treatments (DB and FC) was 8 days. During the whole growth pe-
riod, compared with mulching over all stages, the decreased soil temperature caused by mulching till jointing stage and
mulching till tasseling stage contributed to the accumulations of dry mass by 16.3 g+ °C = and 60.2 g+ °C ~! in 2012, re-
spectively, and 18.4 g+ °C ="' and 61.8 g+ °C ~! in 2013, respectively. Under the same irrigation mode, evapotranspi-
ration became decreased with the increase of plastic film mulching duration. The evapotranspiration levels under regulated
deficit irrigation at three kinds of plastic film mulching durations (A, B, C) were reduced by 7.1%, 6.6% and
4.3% , respectively, in 2012 and 6.3%, 6.2% and 5.4% , respectively, in 2013. Regulated deficit irrigation and
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mulching till tasseling stage could obtain high water use efficiency. The increments between extreme values (DB and FA)

in two years were 0.12 g*mm~! and 0.13 g*mm ™'

, respectively. In conclusion, in consideration of soil temperature,

growing cycle and water use efficiency, the treatment by regulated deficit irrigation and mulching till tasseling stage had

possible effects in increasing yield and saving water.

Keywords: irrigation mode; plastic film mulching; soil temperature; dry mass; evapotranspiration; spring maize
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Table 1 Maximal temperatures and their appearing times for each treatment at each soil depth

2012 2013

5 em 10 e¢m 15 ecm 5 em 10 em 15 ecm

b .- o . . . .
R g M RGO R MB R WL S mB RE A
reamen WEE R WA W EE R RE mEE REE mHE O WRE mw

Maximal Appearing Maximal Appearing Maximal Appearing Maximal Appearing Maximal Appearing Maximal Appearing

temperature  time  temperature time  temperature time  temperature time  temperature time  temperature  time
D1 42.5 14:00 41.0 16:00 39.0 16:00 41.6 14:00 39.0 16:00 38.5 16:00
D2 40.0 14:00 38.5 16:00 38.0 16:00 37.5 14:00 36.0 16:00 37.0 16:00
F1 39.5 14:00 37.5 16:00 38.4 16:00 37.0 14:00 37.5 16:00 38.0 16:00
F2 34.0 14:00 35.5 16:00 37.2 16:00 35.5 14:00 33.0 16:00 35.0 16:00
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Table 2 Growth cycles of spring maize under each treatment
2012 2013
I Stage

FA FB FC DA DB DC FA FB FC DA DB DC
19 Seedling 2 42 42 41 41 41 43 43 43 2 b} 2
K7 Jointing 28 27 27 29 27 28 27 26 26 28 26 26
FEER Tasseling 25 27 24 26 27 25 24 26 23 26 27 25
A Filling 17 19 16 18 22 16 16 18 15 17 20 16
S EH W Whole growth stage  112¢ 115b  109d  114b  117a  110d  110c¢  113b  107d 113b  115a  109¢

TE AR FEERIRLE 0.05 KV B2 R, TR,

Note: Different letters are significant difference at the 0.05 probability levels, and hereinafter.
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Table 3 Dry mass, evapotranspiration, WUE and F' value under each treatment

A3 2012 2013
Treatment FA FB FC DA DB DC FA FB FC DA DB DC

TP Dry mass/g 223.6c 255.1a 195.6d 217.7cd 245.1b 190.2d 225.1c 259.6a 200.1d 218.4c 249.8b 192.0d
HEKAE (A) Trrigation mode 7.11 5.72
fﬁi(ﬁ:j‘fil( zzllching duration 45.06 41,53
AxB 0.79 0.66
Z&H# Evapotranspiration/mm  522.2a  479.0b  453.8c 487.8b 449.3cd 434.9d 531.6a 486.1bc 461.4c 500.1b 457.9c 437.9d
HEKAEF (A) Trrigation mode 10.21 8.04
f&ﬁizfg[ljn( Z?ﬂching duration 60.43 78.80
AxB 7.32 5.66
WUE/(g*mm™1) 0.43d  0.53b 0.43d 0.45¢ 0.55a 0.44cd 0.42d 0.53b 0.43cd 0.44c  0.55a 0.44c
HEKRE (A) Trrigation mode 54.55 48.08
T
;’%jflij—fﬁtm( zzﬂching duration 86.23 98.25
AxB 0.52 0.31
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