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Effect of Longterm Fertilization Practices on Mobility of Phosphorus in a
Huangnitu Paddy Soil Receiving Low P Input in the Taihu Lake Region,
Jiangsu Province
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Abstract : Analysis of mobile forms of phosphorus of a Huangnitu, a typical paddy soil in the Taihu Lake region, Jiangsu
was conducted. The soil has been put into a scheme of longterm fertilization treat ments for 13 years. Total P content
vaired in arrange of 0.3 ~0.5g*kg" " under a range of total P fertilizer input of 0 ~ 53 kg/(hmz'a) . As estimated from
the total P pool values by mass balance principle , the soil had been subjected to water loss of P 2 ~ 8 kg/ (hm’+a) ,with
that under che mical fertilizers only being the biggest. The ratio of soluble P to the total was in a range of 0.2 % ~
0.4 %, without significant influence by the different fertilization sche mes . While che mical fertilizer plus pig slurry ma-
nure applications had re markably enhanced the resim P pool by 20 ~ 40 mg*kg ', P mobilization was not observed due
to combined application of che mical fertilizers and straw amendments despite of the increase of the SOM. Therefore , P
water loss in paddy soils might have active under continuous che mical fertilization alone in agriculture of this region and
could not be accounted for by dissolution in water and subsequent runoff migration. For reducing the present prominent
non point source pollution of N and P in the region, it is suggested that che mical fertilizers are applied in combination
with an appropriate amount of manure or straw return for reducing soil P loss and, in turn, the nom point source pollu-

tion loading .
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Table 1  Properties of the studied soil collected and measured in 1987
pH Olsen P (<lum) CEC
/cm (H,0) /g* kg ! /g*kg ! /g*kg ! / mge kg ! /g kg™ ! /cmol* kg ™!
0~5 5.6 16 .4 1.72 249 .3 20.2
0.49 6.6
5~15 6.0 16.0 1.68 279 .7 20.9
2 (0 ~ 15cm) [17]; 1.0 g 1.0g 717
(2001 )
, 16h, , 10 % NaCl
Table 2 Status of soil nutrients in surface layer of
) , lh, 10 % NaCl
the treated plots collected and measured in 2001
(161, 0.01 mol/ L CaCl,
. . - pH
Jgrke'! /gtkgt!  Jmgrkg'! 2,517
NF 16 .54 1.65 82 6.13 ’
CM 17.75 1.91 98 5.74
Cs 16.79 1.87 88 5.88 2
CF 16 .85 1.87 105 5.93 2.1
1.2 3 , 0.12
2002 4 ( ) ~0.90g/ kg, 0.3g/ kg
, , 20 60 100 . 171 ,
80 hm’
1.3 750kg , ,

Hz S 04' HCl 04

10 ~126 mg/ kg,
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Fig.1  Distribution of total P of the studied soil
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Table 3  Content of P forms of the studied soil —A—TREX —O—EHE —e— R —B— X
/grkg"! / mg* kg ! / mg* kg L 120 B
E 10250
/cm 0
= 8250
0~5 0.425 0.197 42.39 19.83 0.750 0.191 Ll
#6250
5~15 0.368 0.117 38.48 18.46 0.944 0.358 & o
W
2250 L 1 1 1 1
2.2 8 9 10 ) 13
BN
13 TP
2 (A) (B
( ) D _ o o .
Fig .2  Grain yield and its inter-annual variability
, TP 3
of the treated plots
, 2 . , 13
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€ 2), : 0.30 %;
_ 2
(9 t/hm?) 0.24 %, 0.16%. 2
( 7.59 t/hm?) , ,
2
( 5 t/hm’) . 0.12 %, 0.08 %.
2
( 29t/hm7), , 0.2 % ( ).
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Table 4 Balance budget of soil P in different treat ment
plots/ kg*( hm?+a) ! ’
1)
/g kg ! ( 5) 5
0.29 0.0 27.2 20.3 7
0.32 19.7 23 .1 34.9 8
- 0.36 27.3 17.7 43 .2 2.1 P
- 0.53 53.3 -6.81 425 4
1) , 1.18g/cm’.
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Fig .3 Distribution of resir P ( A) and soluble P ( B) in different treat ment plots
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[18]
5 D/ %
Table 5 Ratio of mobile P to total P in different plots/ %
0~5cm 5~15cm
CaCl,- CaCl,-
9.07 £2.53b 0.129 £0.021b 8.88 £4.78b 0.232 %0.047a
14.48 £0.68a 0.220 £0.061a 18.87 £3.85a 0.399 £0.110a
4.17%1.12¢ 0.204£0.070a 4.32%0.37¢c 0.261 £0.085a
16.64+2.27a 0.237 £0.080a 15.09 *4.15a 0.179 0. 085a
1) ab ¢ ( P<0.05)
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T’E s b * search. J Environ. Qual., 1998 ,27:277 ~ 293 .
ot * 2 Sharpley A N, Charpra S C, Wedepohl Ret al . Managing a-
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g’ al and options . J Environ. Qual.,1994, 23 :437 ~ 451 .
| y=0470x+0.239 3 .
f;;j 2 b R?=0.907 , 2001 .5 ~35.
3 0 ) . . , 4 Austin N R, Berbard P J, Collins M D P. Phosphorus losses
0 5 10 15 20 in irrigation runoff from fertilized pasture . J Environ. Qual .,
WSS/ A8 /mg. g 1996 ,25:63 ~ 68 .
5 Pote D H, Naniel T C, Nicholas D J et al. Relationship be-
tween phosphorus levels in three ultisols and phosphorus con-
4 centrations in runoff. J. Environ. Qual.,1999,28:170 ~
Fig .4 Correlation of P loss with resin P content in the soils 175 .
from different treat ment plots 6 s s .
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