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g. 1 Precipitation during the winter wheat and summer maize growing seasons of the six years from 2002 to 2007
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MAT253, %) .

2 % R

2.1 TEHEHREHEENENERT L

B 2R KB, 765 AE 2 2= 1) 4 /N Wi ak
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FHENE W] — e A B Ll 27 24 2 4 kv R LY
AR B
2.2 E¥MIAFE 88 E X 5% B AR R | A IR e F) A

MWE3ES, MEHEERKREWGE, EWRFT
FURERL X 4 18 5% B8 N 0 iR FH 2 e . AE
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62.1 kg hm™, F5FF BBE HF15.5 kg hm™>, 50 4
SRR AY80.1%H119.9%, 7ETE N1 5 — 2=,
F AT NI R S N T TR N, AR i
i PR 2 I it 3 8 SR KON = A
22.2 kg hm™?f123.3 kg hm™; FiFF AR 43
1) A R 1 46.19% F153.9% . 42.2%F157.8%
e R NEIERIE (2005456 H ) , PikbHfY
ZRER, PN240-""NOAL BELRLFFFEFRLAY N B
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AEFRAY 559 45.8 kg hm > F15.4 kg hm™, AIRER )5
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FHEN SRR A FHENER B
Residual *N in soil (kg hm™) Residual N in soil (kg hm™)
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T T T T 1 0
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[
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7
.'.3
£ a0 200
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—— 2004-06 —B— 2004-10 —A— 2005-06 —X— 2007-09

T UN240-""NOM*N240-""N 12043 2 /R E20034F 4 /N2 18 A7 1) I A 18 XtE A PNARID &0 3240 kg hm™, 7E20044F 5 £k
PATWIRTH B AR, JEF B A 120 kg hm™, T Note: "N240-'*NO and "N240-'*N120 means that 240 kg hm™ of
nitrogen was applied in the form of "N-laballed urea in all the plots before winter wheat was sown in 2003, and in the following summer
maize season in 2004, the plots were divided into two groups applied with 0 and 120 kg hm™ of ordinary nitrogen, separately, at the

prolonging stage of the crop. The same below
P2 5% ONTE 3R i o A K AR Ak

Fig. 2 Distribution and variation of residual N in the 0 ~ 300 cm soil profile

®1 TRIENWERERE

Table 1 Accumulation of N in different soil layers (kg hm™)

R N240-""NO N240-""N120
Soil depth (em ) 2004-06 2004-10 2005-06 2007-10 2004-06 2004-10 2005-06 2007-10
0~40 141.4 27.3 34.8 30.7 141.4 40.4 32.2 30.8
0~ 100 167.9 28.9 36.9 36.0 167.9 47.9 35.4 36.6
0~200 200.8 29.6 38.1 42.1 200.8 50.6 37.7 49.2
0~300 — 34.3 39.3 47.1 — 51.0 38.5 54.0
100 ~ 200 32.9 0.7 1.1 6.1 32.9 2.7 2.3 12.6
200 ~ 300 — 4.7 1.3 5.0 — 0.5 0.8 4.8
A =" TR LEPE, HT200~300cm 1 )ZH) HHER R Notes: “—” means that there was no data available because the

soil in the 200 ~ 300 cm soil layers was not sampled

F0074F Y BTk — AN — EL K, IEIR 5L E AT, fEA NIRRT, SRR
NIRRT AR, RS AT ADRDRLEO R Y RHEHE A AR, LB IR(E, B HAt
INF1 kg hn, YA
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PN240-""NOFI""N240-""N1204b I i) F K XF 5% 4 AE
eE U W AT EE 5143 9 o 22.5% F120.0% o 3 — Ak
A 24 i FH 08 RN BELLE T 7R P % - Rk B8 R Y
W

BEITELNE, PUN240-"NOLb FH /N 1 0 )
BB N LB 3. 1%, "N240-""N 1204k (1) 1%
W H B GK 519, 1%, v] GBI Ky J5 & /N 22 # i 1 8
FER A TR ZM N, BHEAFMNE FRMESTN
KON, P AL TR MR X Bk B N IR B
2R ZJE, TEY 5% UN W Bk — 2 R
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"N accumulation in different parts of the crops
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JE AR E B oRA K ZE . TR R IZ Rk 2 midE
ho(E) , BESD KA MERELIRK . R,
271 38 it ) RUIE 7 — 2 R B AT DA gk B N
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B R R UNR AR R NS B R AT 2
Jiti 3 AU S A W . X TR AR (PN240-
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T,k R A AR AR A N S Y A
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- M R AT TN o X 3 it X 3 4R ) Ak B
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EHEAL PR 7.6 kg hm ™73 - HE ONGR B R AT E
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Dynamics and Availability to Crops of Residual Fertilizer Nitrogen in
Upland Soil

WANG Xina" > WANG Zhaohui'" LI Hua' WANG Ronghui' TAN Junli"® LI Shengxiu'

(1 College of Resources and Environmental Science, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100,
China )
(2 School of Agriculture, Ningxia University, Yinchuan 750021, China )

(3 Civil and Hydraulic School, Ningxia University, Yinchuan 750021, China)

Abstract [ Objective] Nitrogen is one of the most important and essential elements for growth of crops.
Reasonable application of nitrogen fertilizer may promote crop growth and increase its yield, while excessive
N fertilization may not only inhibit crop growth, but also leave a large amount of fertilizer nitrogen (N )
in the soil as residue, which disturbs balance of soil nutrients and poses a potential threat to the ecological
environment. So, it is necessary to study dynamics and availability to crops of the residual N to provide a
theoretical basis for rationalizing N fertilization, improving N use efficiency and reducing fertilizer N loss.

[ Method] To that end, a 4-year stationary field experiment was carried out on a winter wheat and summer
maize rotation system, using’N—tracing technique. During the first cycle of the winter wheat and summer
maize rotation, 240 kg hm™ of nitrogen was applied in the form of "N-laballed urea in all the plots before
winter wheat was sown, in order to make a background of high N residual, and in the following summer maize
season, the plots were divided into two groups applied with 0 and 120 kg hm™ of ordinary urea, separately,
at the prolonging stage of the crop to explore effect of N fertilizer application on fertilizer N residue in the
soil. During the following three cycles of the rotation, no N fertilizer was applied for analysis of dynamic and
availability to the crops of the residual fertilizer N in the soil. [Result] Results show that residue of the "N—
laballed N fertilizer that was applied before sowing of winter wheat during the first cycle of the rotation,
was found throughout the whole soil profiles of 0 ~200 ¢m, after the crop was harvested, and most of that
accumulated in the 0 ~ 40 c¢m soil layers. The residue amounted to 200.9 kg hm™ in total, accounting for
83.7% of the total N fertilizer applied. In the subsequent summer maize growth season, the amount of residual
fertilizer N first dropped rapidly, and then declined slowly with the season going on, and eventually leveled
off. After for 4 years of rotation, still a considerable amount of N was found in the 0 ~ 300 ¢m soil profile,
reaching 47.1 kg hm™ and 54.0 kg hm™, respectively, in the plots where no or 120 kg hm™ N fertilizer was
applied to summer maize during the first circle of the rotation. Obviously a part of the fertilizer N was fixed
by organic matter in the soil. The recovery rate of residual N by the crop decreased gradually year by years,
but the rate varied differed between the two treatments. The total N use efficiency of four years was 46.9%

and 50.4%, respectively, in the plots with or without N sidedressing for maize. The total N use efficiency of
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the winter wheat and summer maize was 41.6% and 42.0%, respectively, in the first year of the rotation,
and only 5.3% and 8.4% in the remaining 3 years. During the four years, about 38.1% and 29.7% of the
residual fertilizer N was lost, respectively, in the two treatments, with or without N sidedressing, and the
loss occurred mainly in the first summer maize growing season. [Conclusion] It indicates that some of the
fertilizer N applied in upland wound inevitably remain in the soil as residue, and this part of residual fertilizer
N is low in availability to crops, and has a limited portion being gradually taken up by crops in the late 3
years, a portion remaining in the form of organic N, and the other turning unavailable and lost. Sidedressing
of N fertilizer in the summer maize season may promote crop uptake of residual fertilizer N in the soil, while
retaining more residual fertilizer, and consequently it reduces the loss of residual N. However, all the effects
are attained at the cost of high loss of the N fertilizer per se. Therefore, it is advisable to take into account
fertilizer N in the soil when making plans for N fertilizer application.

Key words Upland soil; "N-tracing; Residual fertilizer N; Availability to crop; N loss
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