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Effects of irrigation amount and nitrogen fertilizer-reduction pattern
on yield and utilization of water and nitrogen of winter wheat
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Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: In order to explore the reasonable nitrogen (N) fertilizer-reduction and suitable irrigation amount
on winter wheat in Guanzhong Plain, a winter wheat field split plot experiment was carried out using irrigation a-
mount as the main treatment and nitrogen fertilizer-reduction pattern as the sub-treatment. The irrigation amount was
set to 90 mm and 150 mm. According to the local customary application of N (urea CO, 210 kg - hm™ N applica-
tion rate) , the N application rate of theN fertilizer-reduction pattern was set at 150 kg - hm™> N application rate,
and there were three types of N application ; ureaplusnitrification inhibitor ( DMPP ) | controlled release N fertilizer
and urea mixed application (PCU) and controlled loss of fertilizer (SF) ,and a control (NO) without N. The wheat
yield, water and N use efficiency, and soil nitrate Nresidual status were analyzed.The results showed that the two-
factors of irrigation amount and N fertilizer-reduction patternand their interaction had significant effects on available
ear, 1 000-grain weight, grain yield, soil NO; =N residual amount, and water and nitrogen use efficiency. The

effect of irrigation amount on winter wheat yield varied with N fertilizer-reduction pattern. Compared with 90 mm,
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PCU150 and DMPP treatments reduced the yield when the irrigation volume was 150mm, and increased the yield of
SF150 and NO treatment. When the water was 90 mm, nitrogen fertilizer-reduction patterns PCU150 and DMPP150
decreasedN amount by 28.6% compared with the conventional N fertilizer pattern CO210, andthe grain yield and a-

vailable ear increased significantly, which increased yield by 17.4 and 11.6% , respectively; the water use efficien-
cy increased by 17.5% and 13.5% ; N use efficiency increased by 64.3% and 58.4% ; 0~200 cm soil NO;—N re-
sidual amount decreased by 57.8% and 45.6%, respectively. Winter wheat on Guanzhong Plain with 90mm irrigationduring

the whole growth period and N fertilizer-reduction patterns of urea plus nitrification inhibitors and 60% of resin coated u-

rea as basefertilizer and 40% of urea at jointing stage maintained optimum yield and water and fertilizer use efficiency.

Keywords: winter wheat; irrigation amount; slow/controlled release nitrogen fertilizer; water and nitrogen

utilization ; soil nitrate nitrogen residue; yield; Guanzhong Plain
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Table 1  Precipitation and the distribution during

winter wheat growth season

Ahy AR REA F& W 5/ mm
Month Growing days Precipitation

10 3 3.8

11 30 0.5

12 31 0.0

1 31 24.8

2 28 0.0

3 31 21.7

4 30 80.6

5 31 51.8

6 6 2.3
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Table 2 Effects of different treatments on winter wheat yield and its constituent factors

JHE/K 5/ mm IR AR AR sk A T-hiE KPR B T
e B . R — FPRL™ .
Irrigation N fertilizer- Available ear Grai 1 000—-grain weight Grain yield Biomass
amount reduction pattern /(No » m™2) Taln per ear /g /(kg - hm™?) /(kg - hm™)
COo210 444cd 34.6bc 34.8ab 5935h 12936bc
PCU150 513ab 35.0abe 34.7ab 6715a 14055ab
90 SF150 397def 30.2de 31.1d 5230c 11499cd
DMPP150 539a 38.3a 35.5a 6967a 14587a
NO 347f 29.3e 30.7d 4777d 11009d
CO210 413de 33.1cd 31.5¢d 5527bc 12103cd
PCU150 423cd 32cde 31.9¢d 5868h 12737be
150 SF150 406de 31.8cde 33.2be 5358¢ 11696¢d
DMPP150 475be 36.7ab 34.7ab 6646a 13949ab
NO 364ef 30.1de 31.3cd 5260c¢ 11460cd
BEMAGE (F{E) Significant level (F value)
TE/K A Trrigation 835" " 1.25 4.80" 4.96 " 2.15
I AR N fertilizer reduction pattern 22.70** 1551 12.93* * 56.64** 14.79**
St e Ly g
_ AOREGRIUES, 3.54° 1.52 7.24% 7.01%* 1.27
TrrigationXN fertilizer reduction pattern
G AR F RN AR BRI 22 57 35 (P<0.05) 5 + FRZF L (P<0.05) , * * FREFMILFE (P<0.01) . T,
Note ; Different letters indicate significant difference ( P<0.05) among treatments; * ; P<0.05, * * ; P<0.01.The same below.
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Fig.1

irrigation and nitrogen fertilizer-reduction pattern
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Table 3 Nitrogen utilization efficiency of winter wheat under

different irrigation and nitrogen fertilizer-reduction pattern

LA FUTRCR AL A

Agronomic

N fertilizer-

amount/mm reduction pattern

HEK 2

L N partial factor
Irrigation

efficiency of N productivity

/(kg - kg™") /(kg - kg™")

C0210 5.51c¢ 28.26d

PCUI150 12.92a 44.76a

% SF150 3.02¢d 34.87c

DMPP150 14.59a 46.44a

C0210 1.27d 26.32d

PCUI150 4.05¢d 39.11b

150
SF150 0.66d 35.72¢
DMPP150 9.24h 44.31a
BEMERE (F ) Significant level (F value)
HEJKH Trrigation 39.94** 15.47**
o —

N fmilizealrJc ftljfiin pattern 37270 200257
TEPK < AU 274 559

IrrigationxXN fertilizer reduction pattern

i 45 % % & NO, -N content/(mg * kg ')
2 4
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T T T T 1
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= 80 diy o
a ] |
2 |
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s
% 120 44 weo
I N e
+ 140 \\A\ 0w
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(b)150 mm

—-—A-—-DMPP150 — & — NO

B2 AREEAERBEEXTENERHB 0~200 cm TEHERLENSH

Fig.2 NO;-N distribution in 0~200 ¢m soil layer at the mature stage of winter wheat under

different irrigation and nitrogen fertilizer-reduction pattern
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g E 200
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