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Effects of nitrogen fertilizer on the photosynthetic characteristics and nutrient
utilization of drip irrigated silage maize by sequential cropping in north Xinjiang

PEI Lei'"?, WANG Zhen-hua''?, ZHENG Xu-rong''?, WANG Jiu-long'?
(1. College of Water & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China;
2. Corps Key Laboratory of Modern Water-saving Irrigation , Shihezi, Xinjiang 832000, China)

Abstract: In order to investigate the effects of nitrogen (N) fertilizer on the physiological indexes of drip irrigated
silage maize by sequential cropping in north Xinjiang, to increase N fertilizer utilization efficiency, through the field plot
experiments have researched the effects of photosynthetic characteristics and soil NHy * — N distribution under the layout
pattern of one row with one lateral pipe and different N fertilizer treatments (i.e., 100, 170, 240, 310 kg- hm~?2 and
385 kg-hm~2) . The results showed that: For different N fertilizer treatment condition, the daily change curves of the net
photosynthetic rate of the leaves and transpiration rate of the sequential cropping maize displayed a single peak type.
Holistically, soil total NH;* — N content decreased at first and then increased with increasing the N application. The
yield increased at first and then decreased with increasing N application. Through the comprehensive analysis, we think
under the layout pattern of one row with one lateral pipe, the N fertilizer application treatment of 240 kg*hm~? was the
best effect of water — N coupling with the lowest soil total NH; * — N content, highest yield and water use efficiency of the
leaf, and a relatively high net photosynthetic rate.
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Table 1  The planting pattern experiment treatment of the sequential cropping silage maize

Jiti e £ / (kg hm=2)

bori] AR PG (2 + y)/em  BEAKES/ (' - hm™2) Fertilization amount
Treatment Layout pattern Planting spacing The irrigation quota
N P,0s K0

S1 —%—17 One row with one lateral pipe 60 + 60 465 100 125 41

S2 —%—17 One row with one lateral pipe 60 + 60 465 170 125 41

S3 —%—17 One row with one lateral pipe 60 + 60 465 240 125 41

S4 —%—17 One row with one lateral pipe 60 + 60 465 310 125 41

S5 —%—17 One row with one lateral pipe 60 + 60 465 380 125 41
1.3 WikstR R TTi% :30 M (AL Ta], T ) AR IS R 4 19:30 BE4S
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Table 2 Daily change of the environmental factors

A
.Hﬂﬂ? 9:30 11:30 13:30 15:30 17:30 19:30
Environmental factors
S B A s fE K =2, -1
’t““ﬁ”ﬁfﬁﬂj/ (,“m"l mos ) 983.6d 1612.7¢ 1919.9h 1990a 1922.6h 888.3¢
Effective sunlight radiation
KAIRE Air temperature/ °C 31.9e 37.5¢ 40.4b 42 .7a 40.5b 36d
5, COy WeBE/ (pmol » mol =1
€O, L/ Camol - mol 1) 890.2a 572.3b 484 . 4e 556.7c 534.7d 891.2a

Air CO, concentration

T AL B/ NE T REFROR 22 5 BBV BTk 0.05 K. T

Note: The small letters in different treatments indicate the significant difference analysis reach at 0.05 levels respectively. The same below.
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Fig.2 Daily changes of Pn of leaves of sequential cropping silage

maize under different treatment of N fertilizers
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Fig.4 Daily changes of WUE of leaves of sequential cropping silage

maize under different treatment of N fertilizers
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cated the significant difference analysis reached 0.01 levels respectively.
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Table 3  The different treatment of N fertilizers on yield effects of sequential cropping silage maize

AbFR B M= reh/ (kg 1.44m™2) Hig e/ (kg hm™2) AR/ %
Treatment The total number Measured yield Theoretical yield Growth
S1 17 10.84b 75300b —
S2 17 11.31b 78600b 4.38
S3 17 12.18a 88600a 17.66
4 17 10.78b 77900b 3.45
S5 17 10.97b 76200b 1.20
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