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Relationship between accumulated nitrate nitrogen in soil profiles and apparent
nitrogen budget in winter wheat fields under nitrogen fertilization

LIU Rui', DAI Xiang-lin', ZHOU Jian-bin' * , ZHANG Peng' , CUI Ya-sheng’, WANG Tian-tai’
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Abstract; More than 20 field experiments designed with the “3414” plan were carried out in Huxian County and
Zhouzhi County, Guanzhong Plain, Shaanxi during 2008 and 2009 to evaluate the nitrate nitrogen (NO,; —N) accu-
mulation in soil profiles after harvesting winter wheat; and its relationship with the apparent N budget in soil was
also studied. The results show that the amounts of NO; —N accumulation in the soil profiles and their extents to
leach into the deeper soil layers are increased significantly as the nitrogen fertilizer usage increased. When the N
fertilizer rate reaches to 180 240 kg/ha, positive budget of nitrogen in soil is observed in some experiment sites,
and when N fertilizer rate reaches to the 270 —360 kg/ha, positive budget of nitrogen in soil is observed in all
experiment sites. There is a positive correlation between the apparent balances of soil N and the accumulation of
NO, —N in soil profiles (0 =2 m). This indicates the amount of NO, =N in the soil profile is mainly determined by
the apparent N budget balances in soil. The NO, —N accumulation in the soil profile is increased about 62. 5 kg/ha
with each 100 kg/ha increase of apparent N budget in soil.
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HH ]I 7E B P48 S R P R P B AR 24
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650 mm ], 4E -3 53R 13.0 ~ 13.5°C , 3K 420
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SAE LR EIERE T 12 4N 11 A~/ HRIE
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Table 1 Basic soil characteristics at different sites in western Guanzhong Plain, Shaanxi

R B Number of site A HLE Organic matter ( g/kg) 2R Total N (g/kg)
HIX County
2008 2009 2008 2009 2008 2009
P& Huxian 4 4 16.7 £3.3 20.5+£2.9 0.73 £0. 15 0.84 £0. 1
& Zhouzhi 8 7 16.5 £3.4 17.5+£1. 4 0.69 £0. 12 0.74 £0. 05
R B Number of site H R Olsen P (mg/kg) THBH Available K (mg/kg)
HIX County
2008 2009 2008 2009 2008 2009
P& Huxian 4 4 25.3+£10.9 29.3+£15.0 152 +62.0 137 +47.5
& Zhouzhi 8 7 11.4 £7.1 29.9+£12.7 112 +37.4 117 £22.5

1.2 HBER®i&it

HERA BB R 34147 SE2 7 R, 44 N,
P K =4 HER, ST ERER 4 K, H10.1.2
3, HH 0 KA, 2 K4 LA A&
HMEE 1 KF 2 K89 0.5 5,3 KF8 2 K
Sy 1.5 /5, 363 14 A~ 43 (NOPOKO, NOP2K2,

N1P2K2, N2POK2, N2P1K2, N2P2K2, N2P3K2,
N2P2K0O, N2P2K1, N2P2K3, N3P2K2, N2PIK1,
N1P2K1,N1P1K2), A3r H B NOP2K2 \N1P2K2 .
N2P2K2 N3P2K2 pUA™ ab #AE R i 55 % 5, 0 B H
NO.N1.N2 N3 &/R, AFEHXBEAF=FHRAR,
FRATARER2 AKFHER(E2),



6 34 X, % : ARARIERERTLNZ LRI ERRHESAAELSREZRNATHRER 1337

%2 TERWMAMER BRFBLYERS (kg/hm®)
Table 2 The application rates of N, P and K fetilizer application rates in the different regions

HX N P,0, K,O
Regions 2008 2009 2008 2009 2008 2009
B Huxian 240 180 75 90 180 75
JA 235 X South tableland of Zhouzhi 210 195 75 90 120 90
JA Z#E X Irrigation region of Zhouzhi 240 210 120 120 150 90
JA 2 TiEBH Wet region of Zhouzhi 225 210 90 120 150 150

TR M YE AR R ST R, /N AR 20 m”,
WEHLHED , Horp 2000 4E B A EEA B EE 2
K PERT S REMRBSESR 3 K, HARRB A
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Mgk BRI R oAb SR S E R
—3,

1.3 WEFBRAE
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RO G TR IS , LT EAREED E
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W E 2R, U E LRI E 28, JUE R
BN ELE, F, RESRK S Bk 4 M
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Fig.1 Distribution of NO, —N in 0 —2 m soil profiles after the harvest of wheat in 2008 —2009 and 2009 —2010
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Fig.2 Relationship between NO, —-N accummulation in 0 -2 m soil profiles and N application rates

after the harvest of wheat in 2008 — 2009 and 2009 —2010
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Table 3 Balances of N in soil under the different nitrogen application rates
2008 ~ 2009 2009 — 2010

s ABAR REBEHE FEE BRE ABAE REHE P E BRE

Treatment N input N output Balance  Accum. rate N input N output Balance Accum. rate
(kg/hm’)  (kg/hm’)  (kg/hm®) (%) (kg/hm’)  (kg/hm’)  (kg/hm®) (%)

NO 0 149.7 -149.7D -100 0 203.2 -203.2 D -100

N1 115.7 184.1 -68.4C -37.2 98 205.6 -107.6 C -52.3

N2 231.4 208.6 22.8B 11 196 207.9 -11.9B -5.7

N3 347.1 201.4 145.7 A 72.3 294 222.5 71.5 A 32.2

H(Note) : FEIFEABEARIFEHFRILIEEZRIE 1% 8 K F Values followed by different letters in the same column indicate the signifi-

cance at the

1% level.
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i N3 A B RRRALE
2.4 REHERRATHSIRAEAHSEARRE
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Fig.3 Relationship between NO, —N accumulation in 0 —2 m soil profiles and apparent N balance

value in 2008 —2009 and 2009 -2010
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kg/hm’; MR E S HEHNHHHSEERELEBE
IEMR. X5HMAEEMBIRS R 3. B8
ax V7B A X BEATHY 15 E KB AR RS R
W, S AEHE N 180 ke/hm” B, 48 7 A9 + 8]
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FEAE R B , M A 7R P IR AR R, AR
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