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Effect of moisture and mulching on filling characteristics and
yield of summer maize

ZHANG Jun-Peng, SUN Jing-Sheng, LIU Zu-Gui, GAO Yang

(Institute for Farmland Irrigation Research, Chinese Academy of Agricultural Sciences; Key Lab for Crop Water Requirement
and Regulation, Ministry of Agriculture, Xinxiang 453003, China)

Abstract The effects of no mulching (CK), plastic film mulching (PM) and straw mulching (SM) on grain filling characteristics,
yield, water consumption and water use efficiency (WUE) of summer maize under 3 water treatments (75%, 65%, 55% field capacity)
were studied in a 2-factor complete randomized experiment. Results show that grain weight increase in summer maize under different
moisture conditions is in accordance with logistic curve. Grain filling rate, yield, and WUE in treatments PM and SM are greater than
those in CK. The degree of increase in yield and WUE in PM and SM under the medium moisture condition (65% field capacity) is
highest with increase rate of 21.99% and 35.86% for yield, and 16.41% and 16.79% for WUE respectively. The rate of yield and
WUE increase in PM and SM under low (55% field capacity) and high (75% field capacity) moisture conditions ranks second and
third respectively.
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Tab. 1 Irrigation quantity under different moisture and mulching conditions at different stages of summer maize m’ - hm™
(- ) Irrigation date (month-day)
trl\t(:;;l;i lt\f;alfrﬁle?f Irri?;teion 06-02  06-22 07-03 07-10 07-18 07-31 08-08 08-18 08-28  Total
Wi CK 5 750 750 750 750 750 3750
PM 5 750 750 750 750 750 3750
SM 5 750 750 750 750 750 3750
w2 CK 4 750 750 750 750 3000
PM 3 750 750 750 2250
SM 4 750 750 750 750 3000
w3 CK 3 750 750 750 2250
PM 3 750 750 750 2250
SM 3 750 750 750 2250
1.2 , N J , M > P
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Fig. 1 Variation of leaf area index under different soil moisture and mulching conditions
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Tab. 2 Difference analysis of leaf area index under different soil moisture and mulching conditions

Growth stage

Moisture treatment ~ Mulching treatment Seedling Jointing Tasseling Grouting

W, CK 0.69bC 3.12abcAB 3.70bcABC 3.50bcBC
PM 0.93aA 3.34aA 3.82abAB 3.51abAB
SM 0.62bCD 3.21abAB 4.04aA 3.89aA

W, CK 0.60bcCD 2.33dD 3.13deDE 2.72¢dCD
PM 1.02aA 3.38aA 3.78abAB 3.13bcBC
SM 0.73bBC 2.94bcAB 4.01abA 3.87aA

W; CK 0.46¢D 1.65¢E 2.80eE 2.29¢D
PM 0.90aAB 2.84cBC 3.41c¢dBCD 2.35deD
SM 0.47cD 2.41dCD 3.32dCD 2.82¢CD

(P=0.05) (P=0.01), Different small letters and capital letters in the table

express difference at 5% significant level and 1% extremely significant level respectively. The same below.
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Tab. 3 Grain filling parameters and grain filling process model of summer maize under different soil moisture and mulching conditions

1 2
. . Theoretical maximum Average Maximum . The first The second
Moisture  Mulching grain weight filling rate filling rate Appearance time of inflection inflection
treatment  treatment (mg - grain™) (g -grain” -d™")  (mg - grain” - d°) maxlmunzcgllllng rate point (d) point (d)
W, CK 2422 5.90 11.84 21.30 14.57 28.04
PM 243.7 6.01 12.06 19.69 13.04 26.35
SM 251.4 6.19 13.27 21.84 15.60 28.07
W, CK 214.6 5.28 10.56 20.40 13.71 27.09
PM 226.5 5.56 10.77 19.00 12.08 25.92
SM 2435 5.91 12.10 21.66 15.03 28.28
W3 CK 207.0 5.08 9.84 20.22 13.29 27.15
PM 211.9 5.24 9.90 18.22 11.17 25.27
SM 224.3 5.50 11.60 20.82 14.46 27.18
Model of grain filling process
W, CK y=0242 2/[1+exp(4.167 1-0.195 6t)] R*=0.997 7"
PM y=0.243 7/[1+exp(3.899 5-0.198 Ot)] R’=0.999 1"
SM y=0.251 4/[(1+exp(4.611 7-0.211 2t)] R?=0.999 5"
W> CK y=0214 6/[1+exp(4.014 6-0.196 8t)] R*=0.998 8"
PM y=0.226 5/[1+exp(3.613 5-0.190 2t)] R*=0.999 2™
SM y=0.243 5/[1+exp(4.303 0-0.198 7t)] R?=0.999 1"
Ws CK y=0.207 0/[1+exp(3.843 9-0.190 1t)] R’=0.998 3"
PM y=0211 9/[1+exp(3.403 6-0.186 8t)] R’=0.998 8"
SM y=0.224 3/[1+exp(4.307 6-0.206 9t)] R?=0.998 8"
* (P<0.05), *=* (P<0.01) * means significant correlation (P<0.05); #* means extremely significant correlation

(P<0.01).
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Tab. 4 Effects of different soil moisture and mulching treatments on ear characters and yield of summer maize
Moisture Mulching Ear length Bare top Ear diameter Row number 100-grain Yield Increasing
treatment treatment (cm) length (cm) (cm) per ear weight (g) (kg - hm™) rate (%)
Wi CK 18.11 0.64 5.12 15.2 27.84 7 845.0bB —
PM 18.77 0.56 5.02 15.8 28.31 8 589.0aA 9.48
SM 18.84 0.51 5.17 15.8 29.26 8 568.0aA 9.22
W, CK 15.84 0.90 4.62 15.1 22.74 5538.0eE —
PM 17.26 1.04 4.83 15.8 25.45 6 756.0dD 21.99
SM 17.77 0.59 5.13 16.0 26.90 7 524.0cC 35.86
W3 CK 15.52 1.12 4.40 14.8 21.27 4 455.0gG —
PM 15.56 1.29 4.44 16.2 22.19 5 130.0fF 15.15
SM 17.53 0.84 4.82 15.0 25.61 5569.5¢E 25.02
4001 OCK @PM ESM =70
'é‘ 350 . IE 30}
? 300 I 1«,?_ _E‘_"P 2.5 r — | |
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Fig. 2 Water consumption and water use efficiency of summer maize under different moisture and mulching conditions
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