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Time Spatial Variability of Ammonium and Nitrate in Farmland Soil of Taihu

Lake Region
CHEN Xiao-min, WU Hua shan, SUN Jing-hong

( College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: T ime spatial variability of ammonium and nitrate in soil profiles of farmland soil ( three main paddy soils: White soil,

Huangni soil and Wushan soil) during wheat and rice growth was studied. The results were as follows: the ammonium content was

high in February and September and low in April and November in 2004. The spatial variability of ammonium content in soil profiles

was gradually decreased from surface soil layer to bottom soil layer.

It was stable below 40 em. The nitrate content was lower than

the ammonium content. The nitrate content of the wheat growth season (dry cultivation) was higher than that of the rice growth

season ( water cultivation) in a year. The spatial variability of the nitrate content in soil profiles was quickly decreased from surface soil

layer to bottom soil layer during dry cultivation. But during the rice growth season, the nitrate content of the surface soil layer in soil

profiles was lower than that of bottom soil layer. It was leaching phenomenon of nitrate. The nitrate content was in a sharp positive

relation with the ammonium and changed with exponential function during dry cultivation. But there was not this relationship during

water cultivation. The ammonium and nitrate were significant relation with soil organic matter in straight line. But the ammonium

and nitrate content decreased with the soil clay content and pH value increased and changed with logarithmie funetion.

Key words: Taihu Lake region: farmland soil: ammonium; nitrate; time spatial variability
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Table 1  Some basic properties of soil tested
AHEER LEEE IR em pH AU g ket ARV arkg ! #E g em Bk arkg™ ' BRI ke R go kg
0~ 12 6. 48 25.72 0. 85 1.33 186. 1 472.2 341.7
12~ 20 6. 60 26. 39 0. 85 1. 40 192. 6 545.1 262.4
SR 20~ 30 7.00 14. 36 0.49 1. 60 249.3 262.8 487.9
30~ 55 7.04 5.34 0.21 1.48 276.7 508.3 215.0
55~ 100 7.14 7. 60 0.21 1.49 418.4 145.6 436.0
0~ 15 6. 64 36. 15 0. 69 1.12 310.7 390.7 298.6
_— 15~ 25 6.75 17. 19 0. 36 1.23 299.2 399.7 301.1
ML 55 6s 6.81 12.58 0.19 142 445.7 350.4 203.9
65~ 100 7.08 8. 06 0.12 1.39 349.4 379.5 271.1
0~ 15 5.74 45.72 1. 41 1. 04 326. 1 446.5 227.4
e 15~ 28 7.85 25.06 0. 83 1.28 361.9 452.5 185.6
28~ 42 7.89 19.23 0.48 1.43 401.2 506. 1 92.7
42~ 70 8.21 14. 66 0.33 1.19 405.2 582. 1 12.7

(1) EESEAM e OFBEAE: K%
Q- IR BT: WA, W BRIy 2 @R IRATHLR
Ui TSR A RS, @FIE pH {i: pH AL

(2) BHEPREEMNE O LA P
WPV @B A% 10% NaCl 344 7818
O @b HEAS A S Cur Cd B 5 e faykl

2 #R51E
2.1 B3R NHI-N sh&4

2.1.1 NH}-N B 2s 4k

NHZ-N Bl ) sh 25484 W& 2. NHi-N 7E
Z 3R b AN 5.55 ~ 15.99
mgekg™ ', G0 HOP B RUbRHE % s (9.47 £
2.89) mgekg™ . 3 FhL3EH NHI-N 7 S 7E S
b, JOOF S R BR HE 22 O (10.91 £3.26)
mgekg™ ' F11(9.31 £2.95) mgekg™ 'k L
(9.03%2.44) mgekg™ " NHE-N 75 554 S .
X ] i 5 AN 5 (PR K P AT 2 K &R, B
R, X 3 AP bR ) NHI-N & & 7R 9.5

mgeokg™ "ZiAT, JB T SR Sy K PO, 3 B - 4 1a

#2 3R LIRR NHI-N & @R AT/ mgekg !

Table 2 Ammonium content changed with time in three soils tested/ mg* kg™ '

R e H W 4= H
LR LMEW e 2004-02 200404 200409 200411 200502
0~ 12 13. 18 11.28 15. 00 12. 68 11.31
12~ 20 12.53 9.53 13. 14 10.71 11. 60
, 20~ 30 10. 72 5.98 7.77 7.77 9.11
A+ 30~ 55 7.52 5.22 7.40 7.74 6.84
55~ 100 6. 00 5.52 6. 34 6.58 7.27
BT 8. 24 6. 50 8.33 8.05 8.18
0~ 15 13.18 12.21 14.53 9.51 12.02
15~ 25 9.22 9.13 10.97 7.92 9.86
HePe 1 25~ 65 8.51 6.99 7.06 6.35 7.28
65~ 100 7.00 5.97 6.30 8.33 8.26
IO 8.75 7.63 8. 31 7.67 8.59
0~ 15 15. 06 13.32 15.96 13.29 14. 15
15~ 28 10. 06 11.57 13.71 10. 66 10. 84
o 41 28~ 42 10. 06 6.98 7.20 6.83 6.98
42~ 70 8. 62 5.39 7.31 6.38 7.63
I 10. 56 8. 56 10. 33 8.74 9.49
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Fig. 1 Relationship between ammonium content and

soil depth in White soil in different time
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Fig.2 Relationship between ammonium content and

soil depth in Huangni soil in different time
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Fig.3 Relationship between ammonium content and

soil depth in Wushan soil in different time
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Table 3 Nitrate content changed with time in three soils tested/ mg* kg™ :

437 4= 1

|- g2 1Y FHR R e
a K e 2004-02 2004-04 2004-09 200411 200502
0~ 12 6. 83 13.71 2.52 4.18 7.16
12~ 20 3.86 9.91 2.42 2.52 4.02
.. 20~ 30 3.67 3.45 3.81 1.97 3.80
- 30~ 55 2.29 2.65 2. 80 2.99 2.42
55~ 100 1.58 2.50 3.47 4.62 1.70
I 2.78 4.93 3.14 3.73 2.93
0~ 15 2.52 3.34 1. 81 2.82 2.65
15~ 25 1.39 3.46 2.12 2.58 1.51
e 25~ 65 1.09 0.51 2.86 1.61 1.23
65~ 100 0. 82 0.91 1. 10 1.52 1.17
ISR 1.24 1.37 2,01 1.86 1.45
0~ 15 5.61 6. 69 2. 46 3.71 6.24
15~ 28 2.77 2.87 2.75 2.98 3.04
ET RS 28~ 42 2.33 2.18 2.50 3.51 2.35
42~ 70 2. 18 2.34 4. 10 4.16 3.27
I3 3.05 3.39 3.18 3.71 3.68
2.2.2 NO3-N 73 (22 0) 14efk NOY-N 8t /mg k!
- b gl T : 0 i 2 3 4 5
NO3-N fE 3 Fb - 85 % 1 b 1y 25 1) 53 i &5 0 : )
NHi-N FRKHAR, WE 4~ 6. 20|
NOyv-N &8 /mg-kg! 2 40
a0
0 3 6 9 12 15 ;;'2_
0 LTT 60 —+— Fc¢b 4, 2004
3 —=— Apr 4, 2004
20 - —— Scp 4, 2004
- 80 - —=— Nov 4, 2004
2 —— |'cb 4, 2005
w 40 100
§§ 6 —e— TFicb 4, 2004
- Apr 4, 2004 N .
H S 2004 Es FRLFERENO-NABSTRAEHXR
80 —*— Nov 4, 2004 Fig. 5 Relationship betw een nitrate content and
—&— Feb 4, 2005
100 & Y soil depth in Huangni soil in different time
M4 B+RREMENOG-NER5TEREMNER NON 5 ke
Fig. 4 Relationship betw een nitrate content and 0 0 2 4 6 ]
soil depth in White soil in different time I
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GO0 00 50 D 42 2 X o Fon a2
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XA BT KB SCAH T NO3 =N fia) - 58 351 1 R

E6 SHitFERENOG-NZESTIRAEHER
Fig. 6 Relationship between nitrate content and

soil depth in Wushan soil in different time
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Fig. 7 Relationship between ammonium content and

nitrate content in White soil in wheat growth season
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