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Table 1 Soil bulk density and N, content in 0~~100 ¢m

soil before the experiment
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e IR NOs N NH N
Soil depth Soil bulk density I "
(em) (g/cmj) (mg/kg) (mg/kg)
0~20 1.37 20.7 0.04
20~40 1.50 11.5 0.01
40~60 1.45 6.7 0.03
60~80 1.45 3.7 0
80~100 1.30 12.9 0
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Table 2 Effect of optimum fertilization on yield and harvest index of spring wheat

¥Rt (t/hm”) o A B (1/hn) e L
A3 Grain yield Shoot biomass Harvest index
Treatment
2009 2010 2009 2010 2009 2010
CK 5.340.8p 3.1+1.2p 11.041.4p 9.6+£3.4p 0.48+0.03, 0.33+0.045
OPT 6.840.64 5.9740.6a 15.540. 9, 15.541.9, 0.44-+0.03, 0.38+0.02a
CON 6.940.45 5.140.64 14.940. 84 13.841.0a 0.46+0.015 0.37+0.02a

U A — B A R B R 3 Rk 50 BEAKCF T,

Note : The values in the same column with different letters show significant difference at 5%. and they are the same in the follows-
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Table 3 Effect of optimum fertilization on yield composition and some agronomical characteristics of spring wheat

e h=n A <. wreB
b3 ?*Ji HOR A HE *;EIEJ TR Iﬁlbffi
Treatment 1000-grain Grain/ Ears/m® Height Ear length Theoretical
reatment weight (g) Tain/ ear ars/ m ((’m) ((‘m) yield (t/]’unz)
CK 41.740.8 2542 7144121 5242 4.340.2 5.540.9
OPT 38.242.0 30+2 787478 6742 7.040.2 6.8+0.8
CON 36.4+1.2 2942 907461 6542 6.6+0.3 7.240.9
F-15 Mean 38.8 28 803 61 6.0 6.5
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Table 4 Effect of optimum fertilization on N uptake by spring wheat

FPREN (kg/hm”)

b E N (kg/hm”)

N Wik R 5L

b3 Grain N uptake Shoot N uptake N harvest index
Treatment
2009 2010 2009 2010 2009 2010
CK 108.6418. 7 72.6£28. 1p 137.24-28.8h 104.6437.9p 0.80=0.03ab 0.6940.02h
OPT 142.0412. 74 126.34-13.0a 185.44-14. 94 171.6417. 74 0.7740.02h 0.7440.024
CON 154.64-14. 34 134.84:22.0a 187.6415.3, 175.6423. 54 0.8240.024 0.7640.03a
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Table 5 Fffect of optimum fertilization on N utilization efficiency

FEF RN A 2 A A= 7
b Recovery efficiency Agronomy efficiency Partial factor productivity
Treatment of applied N (RE. %) of applied N (AE. kg/ kg) from applied N (PFP, kg/ kg)
2009 2010 2009 2010 2009 2010
OPT 21.4411.34 29.8417.24 6.61+3.9a 12.14+4. 44 30.1£2.7, 26.142.84
CON 16.0-12. 4a 22.5419.1a 5.043.5, 6.144.8p 21.841.4p 16.1+1.8)
B A & Soil nitrate (kg/hm?) 13 RT A& Soil nitrate (kg/hm®)
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Fig-1  Soil nitrate accumulation in 0~~100 em soil depth after spring wheat harvest from 2009~2010
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Table 6  Apparent N balance in soil-wheat system from 2009~2010(0~100 ¢m)

2009 44 /NFZ Spring wheat 2009

2010 4E# /N3 Spring wheat 2010

YE¥)Z= Crop season

CK OPT CON CK OPT CON
RHIN N input (kg/hmz)
@ A N fertilizer 0 225 315 0 225 315
@ 2 I Npiy Initial 155.1 155.1 155.1 113.5h 182. 1h 338. 4,
® 4K Mineralization 81 81 81 73 73 73
@ WK Trigation 7.8 7.8 7.8 7.6 7.6 7.6
© FF Seed 6.8 6.8 6.8 5.4 5.4 5.4
MR Total input; O+ QO+ +D+® 250.7 475.7 565.7 199.5 493.1 739.4
U N output (kg/hm®)
© H |- #81% % Shoot N uptake 137.2h 185.44 187.64 104. 6p 171. 64 175. 64
@ 5% ¥ Ny, Reside 113.5h 182.1p 338. 4 94.9h 119. 3p 186. 54
® FMMF S Apparent losses — 93.6 25.2 — 189.3 364.3
AEA N surplus: O+ @ 113.5 275.7 363.6 94.9 308.6 550.8
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Effect of optimum fertilization on spring wheat yield,
N utilization and apparent N balance

ZHAO Ying"”, ZHOU Tao’» GUO Xin-nian’, LIANG Jinxiu®,
WU Xia’> JI Hongjie'» ZHANG Weili'"
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, Chinas
2. Institute of Agricultural Resources and Emironment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan, Ningxia 750002, China)

Abstract: In order to investigate the effects of optimum (OPT) and conventional (CON) fertilization on spring
wheat yield. N utilization and soil nitrate accumulation, and simultaneously evaluate the apparent N balance in the soil-
wheat system: a field experiment with Ningchun 11 and Ningchun 16 of spring wheat growing was conducted in the Yel~
low River Irrigation Region of Ningxia from 2009~2010, respectively - The results showed that both OPT and CON treat~
ments significantly increased the grain yield, shoot biomass: grain N uptake and shoot N uptake compared with CK but
there was no significant difference found between OPT and CON - Fertilization had no significant influence on harvest in-
dex of spring wheat, however, OPT was beneficial to improve the yield composition and some agronomical characteristics
and achieve high grain yield- In contrast to CON, OPT treatment could increase more or less the recovery efficiency
(RE), agronomy efficiency (AE) and partial factor productivity (PFP) of applied N- Soil nitrate accumulation had the
declining trend with the soil depth increasing. therefore, OPT treatment effectively decreased the soil nitrate accumulation
in 0100 e¢m soil . Apparent N balance in the soil-wheat system indicated that soil residual Ny;,> mineralization and irri-
gation N input should be taken into account, and then reduced soil residual Ny, and apparent N losses by optimum fertil -
1zation -

Keywords : spring wheat ; fertilization; yield; N utilization; soil nitrate accumulation; apparent N balance



