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Effects on Canopy Building and Photosynthesis Traits of Summer Maize

ZHANG Lidi'" WANG Pu® YANG Haidong' FU Jun' JING Xi-giang'
(1. DanDong Academy of Agriculture Science Fengcheng 118109 China;
2. College of Agriculture and Biotechnology of China Agricultural University Beijing 100193 China)

Abstract: In this study different N application timing and levels were applied for understanding the effects on
maize canopy structure and photosynthesis traits. The results showed that: canopy structure indexes( leaf angle above
ear layer LOV and LAI etc.) photosynthesis capability indexes( Pn) of ear layer could be used as standards for
the evaluation of high yielding canopy structure. The nitrogen application affected those indexes. When nitrogen fer—
tilizer application rate was 180 kg/ha it should be applied before sowing as basal fertilizer by which leaf angle a-
bove the ear was smaller LAl in the prophase increased faster while reduced slower after silking stage and LOV and
Pn were larger in the silking stage. When the nitrogen fertilizer rate was 75 kg/ha 8-eaf stage was suitable for a-
chieving good canopy structure. Under N amount of 75 kg/ha leaf angle above the ear was smaller while LOV was
larger and LAI was ideal and thus Pn was high therefore this canopy structure was highly efficient.
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Tab.1 Nitrogen supply rate and fertilize time of different treatments kg/hm’
Nitrogen rate Rode Sowing stage 8deaf 12-eaf
N180 NISOA 180 0 0
N180B 0 180 0
N180C 0 0 180
N75 N75A 75 0 0
N75B 0 75 0
N75C 0 0 75
(Pn): o NI80OA > N180B > N180C
LI-6400 N75B > N75A > N75C °
N 3 3 NI180C > N180B > N180A
pmol /( m™s) . N75C > N75A > N75B.
: 10 d N o
3 3 NI8OA > NI180B > NI80C N75B > N75A >
o N75C o
LOV = S(L,/1) /n 180 kg/hm’®
.0 L,
L n 0
1.3
Excel 2010 SAS 9.0 ’
’ . 75 kg/hm’
2 8 N180A
2.1 )
2
2
Tab.2 Plant character under different nitrogen application time
Treatment [em Pla:;m r Stem /d:n— fem o fm
Ear ) Leaf angle Internode length Leaf area per Leaf area per plant
height P bove ear T above ear plant at silking al maturity
NI18OA 107.4 254.8 12.3 3.8 17.2 0.646 0.173
N180B 106.3 254.6 12.4 3.6 17.1 0.629 0.162
N180C 106.7 248.8 13.3 3.6 16.9 0.591 0.155
N75A 112.5 259.6 13.3 3.7 17.0 0.616 0.150
N75B 113.8 258.0 12.1 3.8 17.0 0.628 0.168
N75C 109.9 248.5 13.5 3.6 16.7 0. 605 0.148
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Tab.3 Effects of different nitrogen application time on leaf area index( LAI) of summer maize
8 12
Treatment 8Jeaf 12-eaf Silking Midfilling Maturity
NI80A 1.10 4.47 5.46 4.48 1.93
N180B 1.02 4.40 5.39 4.42 1.82
N180C 1.14 3.93 5.08 4.15 1.69
N75A 1.18 4.44 5.11 4.32 1.82
N75B 1.10 3.83 5.21 4.47 1.84
N75C 1.12 3.93 5.09 4.14 1.62
2.3 N180C ; 75 kg/hm’
N75B > N75A > N75C
o N75A  N75B N75C o
> > o 180 kg/hm’ 75
o kg/hm’ 8
180 kg/hm’
N180A > N180B > N180C N18OA  N180B ( 4.
4
Tab.4 Effects of different nitrogen fertilizers application time on leaf orientation rate( LOV)
Treatment The under ear layer The ear layer The above ear layer
NI8OA 50. 1a 60. 6a 73.1a
N180B 49.2a 59.9a 72.3b
N180C 46.8b 58.9a 72.0b
N75A 49.6a 58.4ab 69.9ab
N75B 49.7a 59.3a 70.1a
N75C 48.9ab 58.2ab 68. 1b
2.4 N180C. N75 N75B >
1 N75A > N75C
> > > . N180 N75B > N75A >N75C N75B > N75C >
N180A > N180B > N75A. 180 kg/hm’
N180C NI8OA >

N180B > N180C NI180B > N180A > 8
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Fig.1 The net photosynthetic rate of the third leaf above ear( A) ear leaf( B) and the third leaf under ear( C) of

summer maize under different N application time
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Fig.2 SPAD value of the third leaf above ear( A) ear leaf( B) and the third leaf

under ear( C) of summer maize under different N application time
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