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Effects of film mulching time on grain filling characteristics of
maize with film mulched double-furrow sowing
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Abstract: The study aims to investigate the effects of film mulching time, autumn, in early spring, and before sow-
ing, on soil temperature, grain filling characteristics and yield with film mulched double-furrow sowing. The results
showed that the soil temperature in 15 c¢m increased significantly under the treatment of mulching in early spring, in-
creased by 4.10°C and 7.76°C . The soil temperature increased markedly by 4.07°C ~5.35°C and 3.15C ~5.07C in
the 20 ¢cm and 25 c¢m layers. The 100-grain weight of film mulched in autumn was significantly improved by 15.28%
compared with the treatment of film mulched in early spring. Correlation analysis indicated that soil temperature at 20 cm
and 25 cm layers were positively correlated with maximum filling rate, and with grain yield at filing stage of maize under
the treatment of film mulched in autumn. The results indicated that the treatment of film mulched in autumn may shorten
filling time, improve the rate of grain filling and thus increase the grain yield, being the best pattern for maize production
in arid and semi — arid areas.
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Table 1 Annual rainfall of the experimental site in 2012

H 4A 5A 6 A 7H 8 A 91 10 A EHEM
Item Apr. May Jun. Jul. Aug. Sep. Oct. Whole growth stage
FAFR 5 Rainfall 0.50 40.80 51.12 63.20 150.10 56.70 10.12 372.54
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Table 2 Effect of mulching time on daily mean temperatures of different soil layers during filling stage of maize

FJZIRE Soil depths/cm

LS.
Treatments 5 10 15 20 25
KZEE B Film mulching in autumn 19.80bA 21.33a 18.17¢C 24..00aA 25.50aA
H 2T B Film mulching in early spring 23.93aA 22.20a 25.93aA 19.93¢C 20.15bB
FERTE B Film mulching before sowing 22.01abA 20.63a 21.83bB 20.85bB 20.43bB

T AR NG PRGN AL B 28 558 19 1 5% 3 KF, TR

Note: Data in the same column with different lowercase letters meant significant difference at 0.05 level, while capital letters at 0.01 level. The same below.
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Fig.1 Effects of different mulching time on daily temperatures of different soil layers during
filling stage of maize with film mulched double-furrow sowing
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Fig.2  Changes of 100-grain weight at filling stage of

maize under different film mulched periods
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Table 3  Fitting functions of maize filling process with film mulched double-furrow sowing under different film mulching times

gb g PURLIT MRS A7 ki RHEIR FRHER A R
Treatments Quality equation Filling rate AR [i] /(g+100 L !
A of single grain equation T/ d -d-h
?ﬁfiﬁiﬁng in autumn Y=0.3562/(1+1.5664¢=0-01881) 1 =0.0105¢ 2288 /(1 + 1.5664¢~0-01881)2 24b 1.6862aA
I 7
FETEENR . Y=0.3146/(1 + 1.6195¢2-03) ¥ =0.0070e "%/ (1 + 1.6195¢~0-013%61)> 34a 1.1555hB
Film mulching in early spring
A Y'=0.3438/(1+1.5473e"20%%)  V=0.0082e "% /(1 + 1.5473e~"-01%%)? 33a 1.2373bAB

Film mulching before sowing
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Table 4 Ear traits and yield of maize with film mulched double-furrow sowing under different film mulching times

é‘ /. %‘ ;& Il/ e P o A ) e S EL
Treatments Ear length Ear diameter ~ Barren ear tip Far r R . 100-grain Grain yield
reatments Jem Jem Jem ar rows ow grains weight/g /(kg+hm-2)
ﬂ(ﬂ?&?gﬂﬁ - 18.30a 5.33a 0.93a 16.00a 36.53a 39.53aA 1345.36aA
Film mulching in fall
T A
ﬁéb\&ﬁﬂ% . 17.97a 5.17a 0.70a 15.80a 37.13a 34.29bA 1138.53¢B
Film mulching in early spring
HHTELI 19.83a 5.52a 0.67a 17.33a 38.00a 37.88abA 1245.89bAB

Film mulching before sowing
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Table 5 Relevance analysis between temperatures of different soil depths at filling stage with filling characteristics and yield

sk PR Jﬁﬁ%k?%ﬁfﬁ TR R *}ﬁ#%

Parameters 100-grain weight AR [A] R Grain yield

/g Tp/d /(g 100K -d"1) /(kg-hm2)
5 cm 0.335 0.59%4 -0.555 -0.126
R 10 em 0.556 0.090 -0.027 0.530
The temperature 15 em -0.066 0.588 -0.766 -0.189
of soil depths 20 em 0.182 ~0.600 0.859" " 0.418
25 cm 0.159 -0.660 0.882"" 0.564
FRLE 100-grain weight/g 1 0.141 0.166 0.122
BRI HE R T,,/d 1 0.747 0.421
KRR AR R, /(g 100K -d™") 1 0.380

FFPRLF= & Grain yield/ (kg*hm~?)

1

% TR 5% RFEKTE, « x T 1% BEKF

Note: * mean significant correlation at 0.05 level, * * mean significant correlation at 0.01 level.
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