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Physiological Mechanism of Nitrogen Fertilization Promoting
Yield and Water Use Efficiency of Dryland Maize Fields
with Plastic Mulching
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(State Key Laboratory of Aridland Crop Science, Agronomy College of
Gansu Agricultural University, Lanzhou 730070, China)

Abstract: [ Purpose ] To study the mechanism of nitrogen fertilizer affecting maize yield and water
use efficiency, proposing a suitable nitrogen application rate for dryland maize. [ Method] Four ni-
trogen fertilizer levels (Ny: 0 kg/hm’, N;: 100 kg/hm®, N,: 200 kg/hm® N;: 300 kg/hm®) were set to

study the effects of different nitrogen rates on soil water deficit, leaf protective enzyme activities, pho-
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tosynthetic performance, grain yield and water use efficiency. [ Results | Increasing nitrogen applic-
ation rate increased dry matter accumulation, grain yield, and water use efficiency, but there was no
significant difference between N, and Nj; treatments (P>0.05). The grain yield and water use effi-
ciency of N, was 10 542.67 kg/hm* and 22.28 kg/(mm-hm®), respectively, and were increased by
161% and 132% as compared to N,. The highest grain yield and nitrogen fertilizer application fitted
by this equation were close to the N; treatment. Nitrogen application rate had a significant impact on
corn water consumption (P<0.05). During the growth stage, the soil water deficit of nitrogen treat-
ment was greater than N,. Nitrogen application promoted corn growth, increased soil water consump-
tion, and exacerbated soil water deficit. With the increase of nitrogen application rate, the SOD, POD
and CAT activities of corn leaves increased, and the MDA and soluble sugar content increased, delay-
ing leaf senescence and enhancing the drought resistance of corn. Furthermore, corn leaf PEP
carboxylase, RuBP carboxylase activity and chlorophyll content and the net photosynthetic rate signi-
ficantly increased (P<0.05) with the increase of nitrogen application rate. [ Coneclusion ] In contrast
to the N, treatment, the nitrogen application rate at 200 kg/hm’ could increase drought resistance of
corn, increase the photosynthetic carbon assimilation ability of corn, delay senescence, and improve
the quality of corn dry matter, grain yield and water use efficiency.

Keywords: nitrogen fertilizer; drought resistance; photosynthetic characteristics; yield; water use effi-
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1.3 W5kt

T 4 A2 V8 75 1 BE il 35 4 A st /UK P
(No: AHEAE, Ny: 100 kg/hm?, N,: 200 kg/hm?,
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treatments at P=0.05; the same as below.

E1 REENEXREKTYRRRNZIN
Fig. 1 Effects of nitrogen application rate on the dry matter
accumulation of per maize plant
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Tab. 1 Effects of nitrogen application rate on grain yield and its components and water use efficiency of maize

bk RREE TEATHL TR HRFEg KPR E/(kghm?)  FEKE/mm KGRI HRE/ (kg-mm ™ -hm)
treatment ears numbers rows numbers kernels numbers 100 kernels weight yield water consumption water use efficiency
No 52500+0 b 15.940.5a 22.9+1.3 ¢ 28.6+1.0 b 4031.84+350.29 ¢  418.73+1.80 ¢ 9.62+0.80 ¢
N, 6125048 750 b 16.24+0.3 a 37.6t14a 33.4+0.8 a 8345.524558.18 b 460.27+3.82 b 18.15£1.30 b
N, 82250+1 750 a 15.7+0.1 a 34.3+1.3 ab 34.2+1.1a 10542.67+813.55a 473.34+5.49 a 22.28+1.71 a
N; 85750+1 750 a  16.1+0.2 a 32.6+1.1b 36.0+0.8 a 11461.26+124.56 a  466.16+2.55 ab 24.594+0.27 a

I FSIAEVNG FREROR A IAAE0.05/KF EEREE: TR,

Note: Different lowercase letters in the same column indicate significant differences among treatments at P=0.05; the same as below.
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Fig. 2 The relationship between maize grain yield
and nitrogen application rate
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Fig. 3 Soil water storage deficit degree (0-200 cm) at different stages under different nitrogen levels
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Fig. 6 Effects of nitrogen application rate on the PEP and RuBP carboxylase activity of maize leaves

%2 HEENERSHAEEOMM

Tab. 2 Effect of nitrogen application rate on the net photosynthetic rate of maize

Ak 2 P pNUILANmEi THEM WS I
treatment jointing stage trumpet stage flowering stage filling stage dough stage
No 17.3£0.2d 23.1+1.3b 15.9+0.8d 16.0£0.9 b 9.140.3 ¢
N; 23.0+1.8 ¢ 25.4+0.3 b 45.6+0.4 ¢ 31.6+1.6a 23.3+0.4 b
N, 30.3+0.8 b 452+1.7a 48.4+03b 34.240.1 a 26.1¢1.1a
N; 41.2£0.5a 48.2+1.6a 51.9+0.8 a 34.4+04 a 26.3+0.7 a
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