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1 (NOs"-N) NO5-N
NO3 50mg/L, 60kg
NO; 220mg?@
NOs NOs-N
cracks &
small channels Lagreid s 22
pores NOsz 50mg/L
0 0
NOs-N 0
diffusion N N
NOs-N NOs; N 165kg/(hn? )
s N 105 kg/(hm? ) N 60
NOs-N kg/(hm> )
NOs-N N  NH;-N N NHs
4 NOs-N
1.1 NO;"-N 500 600mm
N N
NOs-N
N g BN
NOs-N NOs-N 3
NOs-N NOz-N NH;"-N 20
NH4-N NO5-N 0 10cm
NO3-N N 225kg/hm?
NOs-N 100mg/kg
NOs-N 20 40cm
10 20mg/kg
0 10cm NOz-N
300mg/kg 60mhm?
>100mm NOs-N 60 80cm
NOs-N
NOs-N
[6] >
NO;-N N  <225kglhm? , 40 60m
NOs-N NOs-N N
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150kg/hm? 0 150cm NO;3-N P
<10mg/L N
>225 kg/hm?
pH
8 9 220 320cm
NOs-N 9 NO;s-N P K
10m N 1 40 0 20cm
180kg/hm? 4~5 NOs-N NOs-N 100 300mg/kg 57
(1 31 300mg /kg
/ NOs-N P
N NOs-N
0 60cm
(8] NO5-N
¥ “ "NOs-N P N
9 ¥ NOs-N
1 55mg/L N
10 NOs-N 1000  1900kg/hn?,
21% 36 64% 74 N
N 225kg/hm? N NHs
NOs-N  NO;-N N NO3-N
1
NOs-N 8 75
180mg/L 73
3
NOgﬁ
N 100 150 180mg/L 100
N P K 2 3 NO3-N N
N: 600 1300kg/hnv [0l “ " “« oo
21% 36%" NOs-N
1 ( N,P,K  mg/kg) pH 2002.5
Tablel Effect of land useon contents of soil available N, P, K(mg/kg) & Soil pH
pH OM (gkg) NOs-N P K
* 5.47 49.1 1.22 30.1 27.9
5.25 275 2.76" 58.7 142.9
5.27 27.7 160.10 123.7 9745
* 5.07 36.7 0.89 17.2 729
4.60 235 41.98 109.7 120.9
4.16 27.0 109.57 186.1 299.5
* 6.14 31.0 0.98 32.7 56.0
5.13 16.7 42.18 84.5 107.0
451 27.8 69.61 145.4 155.9

1.2

NO;"-N
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N N
NH,*-N 2 3 N 90 225kg/hm?
NO5-N ™ 300kg/hm? NOs-N
NO3-N N
(CSIRO)
0, NO3-N
(18]
NO;s-N
1 1 2m
1
2m s NOs-N
2 3mm N
300kg/hm? 20% 30  NO;-N
NO;-N [12 13
NO3-N N
NO3-N
3 5mg/L 540mm 2 NP
NOs-N 23kg/hm?™ 2.1
21
NO3-N 500
60~70cm
NO3-N
NO3-N
2000
3 20 80 2500 “ "
NOs-N 51 2100
31 NOs-N >10mg/L “
(16l 2000 1992 63.9
39 NOz-N (19
7.89mg/L 28 10mg/L
NO3-N 1995 77
30 38 4
NO;  50mg/L NOs-N  10mg/L 58 2001 35
9 34 17
20% 30 NOs-N \Y 40
17 80 90
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2.2 N N
NOs-N 90

113 ” 113 ” N H4+_N 80
NOs-N 10 N 56 7
N H4+- N [16]

NH, -N NH,"-N
d™N ( 2)
NH,-N  d®™N
2 NH. =N N d*N pel

Table2 TheNatura abundance of d**NH, inwater, organic manure and minerd fertilizers used in the Taihu Lake region

N d®NH, N d®NH,
9.971 1.12
23.795 1.48
7.47 1.35
13.30
14.87 0.91
NH,"-N N [16]
d®NH, 7
N
d™NH, N N
d™NH, 3 3
N d®™NH, N
3.448 142.254 54 %
30
3 N N

Teble3 Rdative contribution of agricuituralnon-paint sources N pallution to N cortent in the water sysem in the Tahu Lake Region Ching*?

N t/
11498.4 30.74
8938.5 23.80
10454.8 27.85
3739.7 10.15
2773.9 7.46
37405.3 100.0
N 10 10
N
N N



P P
2.3 P
P 50
2.3.1 P 20 60 “ P N P
N 80 P
N 1991 31
N/P 20/1 1994 gs =
N/P 7/1 ) P
P P 1.7g/kg
P 80~100mg/kd*®
P P
O,
2.3.2 P P
[22-26]
P
P
P P
P P P (26
P P P
1999
P P
“ o P
P 2.3.3 P P
1kg 0.25kg
P20s 0.5 0.13
[21] 2559 P:0s  Foy
[22 P 1.6
1.99
50
P 29 P P 030 150
P 300kg/hm? 4 4
30kg/hm? P 150 300 kg/hn??
P 5 10 P
5 10
P
30
= [27

0.03%~0.47% P20s N
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4 P kg/hm? P gL 2000
Table4 Effect of P gpplication rate on P concentration in runoff from paddy soilsin the Taihu Lake region, China (2000)
300kg/hm? 150 kg/hm? 30kg/hn?? CK
P PP P PP P PP P PP
30/06 7.88 5.98 521 4.41 1.26 1.0 0.57 0.49
25/07 3.85 355 1.38 1.19 0.96 0.89 0.69 0.64
20/08 186 1.45 1.04 0.87 095 0.1 061 055
20/08 243 2.32 1.89 1.87 1.32 1.29 0.94 0.92
04/10 245 215 1.58 1.45 1.05 0.47 0.75 0.67
P 270 670g/hm?
P P
P P
P TP P PP
P<0.01 P
P P 80% 85% 2000 P 5
964.5mm 2001 1166.4
P mm
CK 102 150g/hn? P P 5
5 P (kg/(hm*- ) P g/(hm* )

Teble5 Effect of P gpplication rate  kg/hn. season  on Pload (g/hn'. seeson) in runoff from paddly soil during
the rice growing seeson in the Taihu Lake region, China

P (kg(hm* )

300 150 30 0
2000 670 395 220 150
270 210 140 102
2001 3744 1828 440 298
589 395 166 128
2000 p
48  hm?
144  hn? P 69.7x2 139.4t/
P P 2000 140t/
P 2.3.4 P p
31.7t 202t 2001 63.4t 239t
P 476t 221t 69.7 t
3
19.2  hmA%
3 P
=]
40 69.7 t / P
=]

CK, 20, 80, 160kg/hm® 4
2000 2001 2001 2002
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P P
P160>P80>P40>P0 P<0.01
P P
P
P
6
6 P (kg/(hm ) P g/ (hm’. )
Table6 Effect of P application rate (kg/(hnt - seeson)) on Pload in drainage (g/(hn - seeson) )during the winter wheet growing seeson
in the Tahu Lake region, Chinain 2000~2002
P (g ))
160 80 20 0
2000~2001 818 580 382 253
1972 1357 539 396
1552 1123 709 573
2001~2002
5333 3001 1185 812
P 20 kg/hn? P
382g/(hm?- ) 709g/(hm?- )
539g/(hm? - ) 1185g/(hm? ) P
14.4
hm? 2000~2001 2001 2002 [ 546+2 +48]x225 128t
P 55t 102t
78t 171t P 48  hnt 140t
406t 225 hnt 128 t
P 785t 1245 674
t 203t 3 40 2.3.6 P
P 60
203 t P
203x2 406 t P oo
3 29
P 546 140+406 t
2.3.5 P
705  hn? 48  hmt
25  hnt
P
P

P P 152
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p [19]
P , P N
P 1 P N P
17~50mg/kg P P
1~4 P
P 0.45g/kg 0.51g/kg
P 2204tM
881.6t
17 P P
973 10%
P P 90%
17708.6 t 77731 43.9%, P
4208t  23.8%, 4072t 2-3
23.0%, 881.6 t 5.0%, P
674t 4.3% P
P P
3
3.1 NOs™-N P
N N
N N -
P 3
NOs;-N
NOs;-N
NOs;-N
NOs;-N
N N
NOs;-N N
3.2
N N
d ®N 85%
NH,"-N d ®NH,*-N 1 Lagreid M, Bockman OC and Kaarstad O. Agriculture,

Fertilizers and Environment. Norsk Hydro ASA Porsgrunn,
Norway CABI publishing, 1999, 122~157, 174~180
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EFFECT OF FERTILIZATION ON WATER QUALITY
— — Effect of Fertilization On Environment Quality (2)

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

Abstract  Overuse of N fertilizers either in mineral or in organic form will inevitably lead to N accumulation in
soil where it is applied. In upland soil, nitrification of N is dominant, when it is grown with vegetable crops with a
shallow and small root system in particular. The accumulated high content of nitrate N in the upper layer will certainly
be leached down to the groundwater, bringing NO3™ concentration above limit (50 mg/L). In fields grown with food and
other economic crops such as wheat, corn or cotton with deeper and larger root systems, no extra NOs™ will be left with
the current fertilization rate during the growing season in particular, excluding the risk of polluting the groundwater.

About 80 % of the N in the surface water in the Taihu Lake region isin NH;-N form and most likely comes from
human, livestock and poultry excreta, rather than seasonally applied mineral N fertilizer, as is identified by d*® N
method. So the key to protection of the water environment quality is to control non-point source pollution, like domestic
sewage and livestock and/or poultry manure.

Phosphorus is the most contributive factor of water eutrophication in the temperature zone. Overuse of P
fertilizers, in minera or organic form, will build up soil P. According to the soil survey and field study, among al
sources of rural and agricultural non-point source P pollution, domestic sewage, livestock and poultry manure (liquid or
solid) and fish culture are the magjor ones, contributing about 90%, while P in runoff and drainage from the field
entering the water system accounts for less than 10%. Soil P load to water is about 2~3 folds higher in the wheat season
than in the rice season. Much higher accumulation of soil P in vegetable field than in food crops field. Therefore, it is
suggested that vegetable fieldsshould be moved from the near suburban areas to further rural area, meanwhile the area
for winter wheat could be reduced from this region. On other hand that the area for wetland rice should be kept as much
as possible in summer, and in winter season, oil rapeseed crop, winter green manure crops or fallow with rice straw
mulch are suggested considering food security, and environment friendly sustainable use of the soil resources.

Keywords  Fertilization, Groundwater, Nitrate N, Surface water, Eutrophication



