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Table 1  Basic properties of tested soil

THERK ks HE AL o A A TR
Soil layer T)\t Bulk density Organic matter Total N Available N Available P Available K
(em) exture (g/em®) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg /kg)
s
0~20 L 1.34 14 .2 1.12 62 .2 17.7 226 .7
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Table 2 The content of soil bulk density in different depth of experiment field
+ 52K Soil layer (em) 07~30 307~60 60~~90 90~120 120~150
T Bulk density (g/em®) 1.34 1.37 1.49 1.42 1.32
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Table 3 Effect of N application on N uptake and apparent N recovery of spring wheat

s FPRL A T R U e WA I
Treatment Grain N uptake Straw N uptake Total N uptake Soil N dependent rate Apparent N recovery
reatments 5
(kg/hm”) (kg /hm”) (kg /hm*) &) D
No 46 .9b 24 4e 71 3¢ — —
Nizo 58 .8a 45 .1b 103 .9b 68 .6 27.2
Nato 67 .5a 62 .0a 129 .5a 55.1 24.3
Nsso 67 .la 69 .6a 136 .7a 52.2 18.2

T R R — 3 AN ] 5B 3R B3 22 5 (P<<0.05) . R I,

Note : Different letters in the same line indicated significance at P<<0.05. They are the same in the follows .

F4 BNELEEH 0150 cn BRERWEE (kg/hm’)
Table 4  Apparent N balance during the whole spring wheat season

Wi H Ttems No Nizo Naso Nsso

N ##i A N input
i Z N fertilizer 0 120 240 360
FEHTICHLA Nmin before sowing 120 .5 120.5 120 .5 120.5
#11L Net mineralization 54 .6 54 .6 54 .6 54 .6
S Sum 175 .1 295 .1 415 .1 535.1

N #ij i N output
INZEWFRHEFE N removal by harvest 71.3 103.9 129 .5 136.7
5% B8 TCHLA Residual Nmin 103 .8 153 .7 183 .2 210.7
REMBR N surplus 0 37.5 102 .4 187 .7
S i Sum 175 .1 295 .1 415 .1 535.1
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Table 5 The fate of N fertilizer during the whole spring wheat season
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Apparent fate Apparent residual rate Apparent losses rate
! ’ ) )
Nizo 41 .6 31.2
Naso 33.1 42 .6
N0 29.7 52.1
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Table 6  Effect of N application on grain yield and quality of spring wheat

I3 R B (kg /hm®) HPER L) EARS RO AT (kg/hm”) AR i (g /kg)
Treatments Grain yield Increased Protein content Protein yield Lysine content
No 4112+134¢ — 6.5 267 .5c 4.
Nizo 4668 4-334h 13.5 6.8 318 .2b 4.2
Naso 5278 +123a 28.3 7.2 384 .5a 4.4
Nago 5178 +£193a 25.9 7.3 382 .1a 4.2
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Table 7  Effect of N application on industrial quality of spring wheat

Foxiia T T A9 TLVEMH 7K e JE B [ Tt S I [ AL i
Ab B Weight per Wet Sediment Water Development Stable Soft Flour
Treatments volume gluten value absorption time time degree rate
(g/L) ZP) (mL) (mL/100g) (min) (min) (F.U.) ZP)
No 820 23.8 52.8 55.2 1.4 4.4 92.0 72.5
Nizo 818 24 .2 53.2 55.7 2.3 5.2 82.0 73.0
Nao 802 28.2 54 .2 56 .8 5.0 6.6 80.0 72.0
Ngo 798 29.2 56 .5 57.8 4.8 7.2 78.0 71.8
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Effects of N application rates on N balance , grain yield and
industrial quality of spring wheat

LIU Rutiang' » LI Youhong' , MA Shiming” , WANG Fang' , CHEN Chen' , ZENG Xibai’ , BAI Lingyu’
(1. Institute of Agricultural Resources and Environment , Academy of Ningxia Agroforestry Sciences , Yinchuan , Ningxia 750002, China ;
2. Institute of Environment and Sustainable Development in Agriculture / Key Laboratory of Agro-environment and Climate Change
of the Ministry of Agriculture of China , Chinese Academy of Agricultural Sciences , Beijing 100081, China)

Abstract ; Field experiments were conducted with four N level treatments by No: N 0 kg/hm’, Nizo : N 120
kg /| hm” , Nogo ; N 240 kg /] hm” , and Nago : N 360 kg /] hm” respectively to study the effects of different N application rates
on N balance , grain yield and industrial quality of spring wheat in the irrigated areas with the Yellow River water in
Ningxia . The results showed that N fertilizer could significantly increase the yield and improve the industrial quality of
spring wheat . The grain yield and lysine content were the highest by N21o treatment , but when the amount of N applica—
tion was greater than 240 kg /] hm” , the grain yield and lysine content decreased by 1.9%0 and 5.5% respectively . Ap—
parent N recovery was decreased with N rates increasing , which was ranged from 18 .26 ~~27 .24 . N balance results
showed that N apparent losses were ranged from 31.2Y6 ~~52.1% in treatment Niz , N2so and Nago . Considering high
grain yield , industrial quality , apparent recovery of N fertilizer and low apparent losses rate , the amount of fertilizer N
should be controlled under 240 kg / hm” during the wheat growing period .

Keywords ; spring wheat ; N balance ; grain yield ; industrial quality





