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Fitting and Analysis of Grain Filling of Summer Maize under
Combination of Film Mulching and Nitrogen Fertilizer

FANG Heng LI Yuannong GU Xiaobo YIN Minhua YANG Jinyu
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F Unuversity, Yangling, Shaanxi 712100, China)

Abstract; In order to reveal the effect law of different film mulching with nitrogen (N) fertilizer rate on
the grain filling process of summer maize, the experiment of film mulching ( plastic film, oxidation-
biodegradable film,denoted as P and J) combined with urea ( pure N 0 kg/hm’,90 kg/hm*,180 kg/hm’
and 270 kg/hm” , recorded as NO, N1, N2 and N3) was conducted to analyze the filling characteristic
parameters and chlorophyll a/b content of summer maize. The results showed that within a certain range,
with the increase of N application rate,the time to reach the maximum filling rate was delayed ( maximum
delay of 6. 273 d) ,but the maximum filling rate and the average filling rate were increased, which were
increased by 1.489 mg/d and 1. 062 mg/d, respectively. Film mulching with N rate mainly prolonged the
duration of fast-increase and slow-increase periods of filling, with 0.554 ~6.839 d and 1.627 ~ 12.355 d,
respectively ,and increased the average filling rate at fast-increase and slow-increase periods by 1. 125 mg/d
and 0. 285 mg/d. P mainly extended duration of slight-increase ,and improved the filling rate , while effect
of J on extending the filling duration and improving the filling rate gradually appeared in fast-increase and
slow-increase periods. Film mulching with N rate delayed the time of chlorophyll a/b to reach maximum
(12 ~24 d) ,but prolonged the duration of photosynthetic activity, which was conducive to improve the
quality of grain.
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Tab.2 Grain filling parameters of summer maize

under different treatments

Ak 3t R, ly/d Voo/(mged™") V/(mg-d™")
CK 0.198*  22.769¢ 8. 462" 5.676°
JNO 0.223° 23. 637" 7.986¢ 5.382'
IN1 0.216° 25.149¢ 9.729" 6.543"
IN2 0.482"  20.226" 11.115° 7.540°
IN3 0.163°  28.212° 8. 8591 5.956
PNO 0.188%  23.988" 7. 898# 5.304!
PN1 0.136"  27.939° 9. 120 6.062°
PN2 0. 626° 19. 994! 11.218° 7.616°
PN3 0.196"  29.041° 8. 683° 5. 860"

Richards fitting curves of grain filling of summer maize under different film mulching and nitrogen fertilization rates
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Tab.3 Analysis of variance( P value) for grain filling parameters under different treatments

Ak 1 A R, Vi Lo v T, v, T, v, T, A

s >0.05 >0. 05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Jiti 44 <0.001 0. 030 0. 002 0. 009 0. 002 0. 007 0. 003 0. 007 0. 001 0.028 <0.001
B % 0.001 <0.001 <0.001 <0.001 0. 005 <0.001 <0.001 <0.001 0. 005 <0.001 >0.05
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Tab.4 Duration and rate at each stage of grain filling of

summer maize under different treatments

T,/ v,/ T,/ v,/ T,/ v,/
Ab B
d (mg-d~! d (mg-d™") d (mg-d~")

CK 14.512"  2.625° 16.514" 7.400° 22.208" 2.051°
IJNO  14.380% 2.388' 18.513° 6.966" 26.694° 1.913¢
IN1  16.614% 2.503°" 17.068" 8.498" 23.834¢ 2. 343"
IN2  10.463"  3.219* 19.526° 9.633% 32.729" 2.599°
IN3  17.083°  2.923> 22.257" 7.738% 30.928¢ 2.135°
PNO  14.866° 2.549° 18.243" 6.903" 24.930" 1.909¢
PNI  19.034" 2.928" 17.810% 8.005° 21.434" 2.254"
PN2  10.495" 2.918" 18.997¢ 9.711% 32.645° 2.614°
PN3  17.365" 2.545°" 23.354" 7.567" 34.562° 2.071°
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Fig.2 Effect of different film mulching and nitrogen fertilization rate on chlorophyll a/b value in ear positions of summer maize
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