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1
11
111 (
) , ,
, 15 4 (0~ 20 cm)
N 1 mm s
112 0. 0lmd L' CaCl, ( Is,
30 min; CaCl>-P), - P, CaCh
. L 0.1 mol L™ 'NaOH -
( I 500, 16 h; NaOH-P)1',
(TP) - , Olsen (0.5 mol L™ 'NaHCO3 ,
30 min; OlserP) Brag1 (0.003 mol L™ ' NHF+ 0. 025 mol L™ 'HCI , 5 min; Brag +P)  Mehlich3
(0.2 md L™ 'CH3COOH+ 0.25 mol L™ 'NH4sNOz+ 0. 015 molL.” 'NH4F+ 0. 013 mol L™ 'HNO3+ 0 (01 mol L™
EDTA , 5 min; Mehlich-3-P) (]
113 (PSI) 10 1 , 1.5 mg P,
X(mgg ") C(Mmd L™ 1 PSI,  PSI= 100X/
logC[ 12] i
, [§
114 (DSSP)  DSSP= P/[Al+ Fe] x 100% , P 0 2mol L'
(mmol kg~ b, (mmol kg~ h [Al+ Fe],
[4]
12
121 ,
( ), )
( 20~ 40 mm h™ ) (n=19)
122 250 ml 0. 45 Um , -
[9] (DRP); R _ _
( ,PP) 20 ml , 180 ml 0. 1 mol L™ 'NaOH
, 16 h s , (BAP)
[14]
2
21
(1, 3442~ 598 3 mg kg™ !, ( Olsen-P)
3.4~ 7 3mgkg ' 555.9~ 1411 6 mg kg~ ', Olsen-P 9.7 98 1 mg kg ',
( P,05150~ 180 kg hmn™ %) ,

, R Olsex-P 250 mg kg™ !,

R CaCl>- P 045~ 3.90 mg kg™ ',  NaOH-P 64 8~ 695 6mg kg™ ',
CaCl-P  NaOH-P , >
> (1 CaCl-P  NaOH-P Olsen-P (r

0.968 0983, n=19,p< 0.01), (r 0. 737 0. 806,
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p< 0.01) s )

1
Table 1 The level of P in the soik and the content of P in runoff from the upland fields in yellow soil area

P in soil P in runoff

- CaClP DSP  DRP P BAP
Soil  No  Land wepattem TP  QOlserP Bray P Mehlide P NaOH-P ~ PSI
mg

ke ! (%) Hd ) (md.” ) (npl7Y)
1 221 3.4 6.7 0.45 32 8. 4 3.6 1.2 45 0.51 0.2
2 467.3 6.3 5.5 0.61 75 86. 7 4.3 1.R 1.0 1.26 0.37
3 056 9.7 1.4 052 142 1402 3.6 352 87 115 0.3
4 7371 129 13.6 0.70 217 132. 4 2.3 520 1720 161 0.4
5 - 9157 19.0 16.2 1. 09 245 217. 7 2.0 6.0 320 1.43 0.64
6 - N0 3.7 207 1. 14 350 225.2 30.4 875 350 211 0.%
7 10072 36.9 30.2 1.31 40 5 238. 3 2.1 14. 36 65.0 273 0.53
8 - 10739 40.5 32.9 1.36 550 25. 6 24.6 18. O 52.5 253 0.73
9 12352 56.5 46.9 1.72 76 8 3%. 9 23.4 2. 12 70.0 4.05 0.%
10 - 1108 3 73.5 56.8 2.94 873 513. 9 23.5 3.0 96.2 6.87 1.37
1 1411. 6 8.9 79.5 3.48 955 672. 5 4.2 26.29 123.8 525 1.29
12 13244 RB.1 77.0 390 1114 695. 6 2.4 2. 81 171.3  7.10 1.53
13 3442 5.6 4.9 0.61 6% 4. 8 25.4 2.7 85 129 0.5
14 983 7.3 63 052 907 12.4 242 346 65 119 0.6
15 5559 27.4 31.2 0.96 37.0 207. 1 2.0 9.3 20.5 224 0.6l
16 - 029 %42 329 1. 16 44 8 225. 3 19.8 12. 35 29.3 239 0.8
17 808 7 41.6 34.0 1. 69 66 1 3N. 8 21.9 1420 30.0 275 1.12
18 258 53.0 522 2.41 78 9 435. 4 17.4 17. 01 75.1 3.69 0.91
19 RN1L.0 73.2 81.6 367 1170 576. 3 16.8 20. 49 108.0 540 124
22
20~ 40 mm h™' (1, (PP) 051~
1.29mgL™ 1, (BAP) 026~ 066mg L', (DRP) 45~ 11.0Hg L'
PP 115~ 7.10mg ", BAP 036~ 1.53mg " ,DRP 87~ 171 3Hg kg™ };
(OlserrP  53.0~ 98 1 mg kg~ l) (Olser-P 97~
41 6 mg kg™ ') ,

(2. PP BAP  DRP Olsen P Bray-P
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Table2 Correlation coefficients beaween P in soils and P in surface runoff from the upland fields

P i soil
Soiltypes P inmumoff  Togb P OlenP  BrmyP  CaClyP  MehlichP  NaOH-P PSI DSSP
DRP 0.865" " 0.978"" 0.966"" 0977 0.957 7 0.968 © -0.83 " 094"
=12
(n ) PP 0.811"* 0.958** 0.935"* 0.956"* 0.958 * 0.923 * -0.88 * 0927"*
BAP 0.83"" 0.972"" 0.9% " 0974 " 097" 09727 " -0.84 " 093%" "
DRP 0 82" 0.959"" 0.968"" 0.995 " 0.967 " 0.950° " -0.9100" 093""
PP Q81 0.980 0.992 0.991 0.985" 0.957" -0.911 0 94
BAP 0.918" " 0.887" " 0 86" 0 857" 0.905°" 0.925°" -0750 08" "
1) " p< 0.05 " p<aol
Mehlick 3P CaCl-P NaOH-P s
,DRP  CaCl>-P , PP Olsen-P Bray P M ehlich-3-P
CaCl>-P ,  BAP  NaOH-P Olser P M ehlich-P s
2.3.3 DRP ,
, CaCl-P DRP ; BAP
N ,  Olser P NaOH-P BAP
s CaCl-P OlsesrP  NaOH-P
23
1 s (PS) 16. 8~ 37. 6,
, PSI
( DSSP) 1. 2% ~ 29. 8% , DSSP s
DSSP s
, ; DSSP s
(2, DRP PP BAP DSSP  PSI
X DSSP
, DSSP ,
24
CaCly> P Olser- P NaOH-P , PSI  DSSP
CaCl>P Olsen-P NaOH-P  DSSP PSI s s
(n=19) ) (D
3 s 3 DRP PP  BAP s
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Fig. 1 Theresult of cluster analysis of P level of the upland fields in yellow soil area
3
Table 3 The concentration of P in runoff from the upland fields n yellow soil area
P in soil P in runoff
CaCly P ‘ .
Category ally Olsen P NaOH-P DSSP PSI DRP PP BAP
(mgkg ') (mgkg™') (mgke™') (%) (mgL™) (mgl™")  (mgL™)
[(n=06) 0.45~ 070 34~129 684~ 1402 12~52 24 1~ 37.6 0005~ 0017 A51~ 1.61 026~ 0.66
(n=6 0.9 13 19.0~405 2071~2596 6.1~187 198 304 002~ 0065 1L43~273 050~ 0.8
ln="7 1.52~ 367 41.6~981 3M8~ P56 142~298 168 242 0070~ 0171 405~ 7.10 091~ 1.53
3 , 123 Olser P 3.4~ 12 9mgkg ' 190~
40. 5mgkg™ " 41. 6~ 98 1 mg kg™ '; (DSSP) 1 2%~ 52% 6 1%~ 18 7%
14. 2% ~ 29. 8% ; DRP 0.005~ 0.017 mg L™ ' 0.021~ 0.065 mg L™
0.070~ 0.171 mg L™ : DRP 0. 06~ 010 mg L~ '111
DRP 0.01~ 0.05 mg L™, B3] ,
) «C n,
3 ; 1 : OlserP < 10. 0 mg kg™ <50%,
; 2 : Olser P 20. 0~ 40. 0 mg kg~ !
50%~ 15 0% , i :
3 : Olsen-P > 40. 0 mg kg™ ' > 15. 0%,
s Olser P
Olser P s Olsen P N
Olser P Olser P

1 (Olsen-P) ( CaCly P)



6 843
(NaOH-P) s > > CaCl>-P
NaOH-P ,
2
( PSI) ( DSSP)
, CaCly P Olser
P NaOHP R
3. CaCly P Olserr P NaOH-P PSI ~ DSSP s
3 : 1 , OlserP < 10.0 mg kg™ !, <50%,
;2 , Olse-P  20. 0~ 40.0 mg kg™ 5. 0% ~
15. 0%, ;03 , Olsen-P > 40. 0 mg kg ',
> 15. 0%,
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THE ENVIRONMENTAL IMPACT OF PHOSPHORUS ON WATER BY A
LONG TERM APPLYING FERTILIZER P IN THE UPLAND FIELDS
OF YELLOW SOIL AREAS AND ITS RISKS EVALUATION

Liu Fang' Huang Chang-yong' He Tengbing Qian Xiae-gang® Liu Yuan sheng® Luo Hai bo?
(1 College f Environmenial and Resources Sdences, Zhgiang University, Hangzhou 310029, China)
(2 Guzhou Unversity, Guiyang 550025 China)

Sunmary

The environmental mpact of phosphorus on swface water quality by a longterm applying fertilizer P
in the upland fields of yellow soil areas and its risks evaluation was studied in Guizhou province. The re-
sults showed that the contents of algae- available P ( NaOH-extractable P) and labile P ( CaCly extractable
P) in the soils correlated significantly with the quantities of Olsen-P or total P in the soils, while P applica-
tion increased both soil P and is corresponding potential of P loss from soil to water bodies at the same
time. The resulis also showed that the contents of CaClyextractable P, Olser P, NaOH-extractable P in the
soils and the phosphorus sorption of index ( PSI) or the degree of soil saturation with phosphorus ( DSSP)
wrrelated significantly with the concentrations of dissolved adive P, particulate P and bie- available P in
runoff, respectively. CaClsextractable P, Olser P, NdOH- extradable P, PSI and DSSP were used as in
dices to estimate agriculiure P impacting on surface water quality. As a result, three environmental risk
groups were construded in the upland fields from yellow soil area.

Key words Yellow soil, Soil phosphorus, P concentration of runoff, Environmental risks evalua

tion



