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Spatial and Temporal Changes of Soil Inorganic Nitrogen in Rice—wheat Rotation System at County Scale
——A Case Study in Yizheng County, Jiangsu Province, China

SONG Ge, SUN Bo

(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The information on soil nitrogen transference and transformation at regional scale are essential to environmental risk assessment
and non—point pollution control. By means of dynamic sampling at fixed site combined with geostatistical analysis, the spatial and temporald—
istributions of soil inorganic nitrogen at the time of fertilixation and crop harvest in a whole rice—wheat rotation in Yizheng County were dis—
cussed. The influence of soil intrinsic attributes, environmental factors and anthropic factors was also analyzed. A nested sampling grid was
designed with three subgrids at the distances of 5 km, 1 km, and 500 m. In the total 77 sample sites, every site was sampled in two layers, i.e.
top layer (0~20 ¢m) and sub-layer (20~40 cm), and by four times from 2004 to 2005 (i.e. after the rice basal fertilization, the rice harvest, the
wheat top dressing fertilization and the wheat harvest, respectively). The results indicated that soil inorganic nitrogen (nitrate—N and ammoni—
um-N) showed temporal and spatial variation features. At the regional scale, nitrate—N in top layer soil increased in rice season, and de—
creased in wheat season, but the changes in sub—layer were not significant. Ammonium-N increased rapidly after rice basal fertilization and
then decreased greatly. The distribution of soil inorganic nitrogen temporal changes through a cycle of crop growth mainly contributed to soil
type and terrain. Nitrate—N significantly reduced in the north of Yizheng County where the soil belongs to albic Fe—leachi-stagnic anthrosols
during rice season, in the west of this county where the terrain is hill or high mound and in the riparian area of Xupu river and Yangtze river
during wheat season, and there was a potential risk oftend to nitrogen leaching and non—point pollution .
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Figure 1 The distribution of sample sites
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Table 1  Statistical features of soil nitrate and ammonium nitrogen (n=77)

T H R /em I i) /Mt /mgNkg! KAt /mgNkg™! SEHE/mgNkg ! FRAER/mgN kg AR R A

NOs5-N 0~20 2004-06 0.51 27.52 4.99 0.63 1.12
2004-09 0.52 6.78 0.36 0.46

2005-03 2.54 134.27 20.62 2.57 1.09

2005-05 4.68 37.25 13.21 0.80 0.53

20~40 2004-06 0.80 18.18 5.25 0.40 0.67

2004-09 0.85 12.00 5.25 0.27 0.45

2005-03 0.57 60.15 9.01 1.14 1.11

2005-05 1.63 44.94 9.05 0.67 0.65

NH,"-N 0~20 2004-0.6 2.60 30.12 10.01 0.71 0.62
2004-09 2.38 3.08 0.06 0.18

2005-03 <LD 20.16 2.43 0.41 1.49

2005-05 0.46 10.73 2.43 0.18 0.67

20~40 2004-06 1.33 4.15 0.18 0.37

2004-09 2.12 2.85 0.06 0.18

2005-03 <LD 36.81 2.01 0.53 2.33

2005-05 0.17 1.87 0.10 0.45

T fR/IME R <LD R IIE S5 RUT T UG IR
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Table 2 The spatial variation of soil nitrate and ammonium nitrogen
GH O Wem WY SR 2R/ KO Rfe A WA SERM%
| fih
NO;™-N 0~20 2004-06 Pl 17 028 — — 0.000 1.03 100
2004-09 BRIk 711 156 287.9 14.4 0.000 0
2005-03 BRIk 1083 182 336.6 0.442 0.369 455
2005-05 BRIk 1778 273 9.6 0.034 1 0.084 0 71.1
20~40 2004-06 BRIk 3556 1404 73.2 0.895 0.560 38.5
2004-09 BRIk 830 418 73.7 0.432 0.503 53.8
2005-03 BRIk 11853 10 030 298.9 0.286 0.418 59.3
2005-05 BRIk 2726 — — 0.074 3 0.138 .64.9
NH;-N 0~20 2004-06 BRIk 10 744 8 639 301.2 0.172 0.187 52.0
2004-09 BRIk 1559 483 42.5 0.037 4 3.66x107 0.097 9
2005-03 Ei=E11 2252 346 3.3 0.125 0.074 2 37.3
2005-05 BRIk 356 125 357.6 0.199 0.000 0
20~40 2004-06 BRIk 1778 944 54.4 0.060 2 0.054 2 47.4
2004-09 BRIk 948 305 76.3 0.016 7 0.006 66 28.5
2005-03 BRIk 1185 191 332.8 0.147 0.133 475
2005-05 =t 711 156 291.4 0.666 0.196 22.7
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Figure 2 The change maps of soil nitrate nitrogen (mgN-kg™) in top layer
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Figure 3 The change maps of soil ammonium nitrogen (mgN - kg™) in rice campaign
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Table 3 The variation range of soil nitrate and ammonium

nitrogen in rice and wheat campaigns

WH  AKFED EEem BIER mgNkg! BRI %0%

NOy-N  #&ZF  0~20 <0 11
0~3 44

>3 45

20~40 <0 12

0~1.5 62

>1.5 26

#Z 020 <-10 36
-10~0 60

>0 4

20~40 <0 36

0~2 40

>2 24

NH,N %%  0~20" <-9 29
9~-5 40

5~0 30

20~40 <-1 35

-1~0 53

>0 12

#Z 020 <-1 16
-1~0 63

>0 21

20~40 <-1 1

-1~0 77

>0 22
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Table 4 Stepwise regression analysis of factors affecting to the seasonal changes of soil inorganic nitrogen

THEH AL = BFELWN T ik % R 5L SRR

NO;-N RES A TR ZIK A 0.520 0.535
TEAERIZKBIA N T -0.230

WRE JEIE T B ACBE A 1 -0.258 0.258

F7F *Z EER PSR 0.522 0.719
T AERIZIKBI 0+ -0.354
JEIE T B AR 1 -0.269

WERE HBNWRZEAS R 0.520 0.565
WP 0.273

NH,-N o2 xZ ESUERE YO -0.304 0.371
%) High mound -0.237

WRZ SESUEIE ¥/ DN W -0.522 0.524
ez it A 0.246

FZE A EEREMER L 0.545 0.697
JEIE T B AR 1 -0.265
i -0.239

WRE JEIE T B ACBE A 1 -0.464 0.650
HENWRZA R 0.350

T AR G R BN U, Fon B 520 R T4 I AR L i ST ML R
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