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The evaluation o phosphor usleaching risk of 23 Chinese soils . The reationships

bet ween soil properties, P adsorption characterigics and the leaching criterion
ZHAO Xiao-Rong' , ZHONG Xiao- Ying' , LI Qui-Tong' , BAO HuarJun' , LI Heo-Hao' , XIONG Qi-Rong’ , LIN Qi-

Me (1. Cdlege d Resource and Environment , China Agricultural University , Bdjing 100094 , China; 2. Ingtitute d Plant Protection and Sal Fertility ,

Hube Academy d Agricultural Science, Wuhan 430064, China) . Acta Ecologica Sinica,2006,26(9) :3011 3017.

Abgract :23 ils were oollected from the croplands of 13 Chinese provinces. Their P leaching criterions were determined by
laboratory experiments. il parameters including pH, organic metter, cation exchange capacity (CEC) , < 0.01nm,
< 0. 002mm, exchangeable Ca and Mg, active Al and Fe, and P adsorption i otherm were measured a same time.  The purpose of
this work was to egtabli sh the rdationships between the il properties and the P leaching criterions obtai ned from the relationships
between Olsen- P and Cad,-P. The results showed that the P leaching criterions increased exponentialy with il pH<6.0, but
decreased with il pH>6.0. The highes vaue was found at about il pH6.5. There were close reaionships between il P
leaching criterions and il organic maiter , active Fe (Al) , exchangeable Ca. In generd , exchangeable Mg, CEC, <0 0lmm,
<0.002mm, K and Q. were ot sgnificantly reated with P leaching criterions. However , the reationships were high in
pH< 6.0 sils. It isconduded that il Pleaching criterions can be egimated from either il organic metter or active Fe (Al)

oontents. Accordingy , the tesed 23 ils, except the paddy rice il No. 20 from Qianjiang Hubei Province, had low risk of P

leachi ng occurrence.
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[1]
OsenrP 60mg kg ' , 60cm 0.15mgL *;
( ). , 3mglL!
OsnP , OsrP 0.01nol L 'Cad,
OlsenrP , 0.0lnol L™ *Cad, OsnP
, OsnP ,0.01mol L *cad, ,
[2]
, 23 , Il
0.01rol L™ *Cad, , :
Blake ' ,
’ 23 )
1
1.1
23 (0 30cm) 1,2 ) (3,4 ) (5,6 ) (7.8
) (9,10 ) (11,12 ) (13,14 ) (15,16 ) (17,18
) (19 ) (20,21 ) (22 ) (23 ) , 1mm
[3] 1
1.2
1.2.1 pH (1:2.5) , : :
imol L°* (pH7.0) : <0.002nm <0.01 mm
: 1nol L°* (pH7.0) : 0.2mol L°*
(pH3.0 3.2 ; fs]
1.2.2 1nm 2.50g 100ml , 5 m
0.0lnol L' KA KH, FO, (pH 7.0) , 0 20 50 100 200 400 600 800 1000mg kg *
, 3 , , 25 (170rev min™*) 24h ,
(Qn) (K Langmuir C/Q = C/Qn + 1/ KQn Q
P ,On ( 25 ) P K ,
P (P saturation percentage , PSP) P (O=rP, Pose) P (
) , PSP( %) = Pgen/( Poen + Qm) %100 %
(EPG) : P , P ,
'S = KC- S S P K ,C P (7]
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Table1 Soil physical and chemical properties
pH oM (%) Active "Leach
il No. (H0) (gkg'h) CEC(cmol kg™!)  <0.0lmm  <0.002nm Ca Mg Fe (mgkg'Y) Adive Al -ing criterion
1 3.7 17.46 13.61 72.58 49.10 311 2 666 1828 55.74
2 7.91 22.20 17.34 59.86 39.56 10996 84 1138 472 46.06
3 3.1 3.91 13.53 67.68 57.69 168 4 741 1344 47.25
4 6.92 20.17 11.79 52.07 39.22 1639 164 2580 1033 69.58
5 7.2 10.84 20.14 75.90 60.52 2403 237 3669 2365 ND
6 7.01 32.5 28.29 70.37 42.51 4644 449 3626 2752 93.44
7 5.02 21.33 8.75 48.49 37.01 638 57 1625 1058 76.29
8 5.73 10.35 7.75 48.67 43.67 869 54 1066 11688 78.24
9 6.14 21.16 13.97 42.57 29.51 1745 316 2181 11768 ND
10 5.45 33.26 9.17 31.23 20.78 1145 154 2448 13868 156. 78
1 7.93 2.8 14.54 32.76 21.23 6080 745 2813 4508 ND
12 8.18 14.85 9.79 30.40 21.63 7957 640 1798 449 51.17
13 7.24 10.73 17.49 30.81 30.68 3968 398 778 583 54.73
14 7.18 13.34 16.97 33.79 31.63 3599 357 901 699 49.80
15 6.97 13.81 26.16 54.15 49.35 4847 727 1482 1158 44.31
16 7.11 16.63 12.66 32.21 27.16 2972 421 1138 477 59.20
17 8.13 4.72 7.05 30.43 18.51 16162 495 281 246 29.9
18 9.2 2.23 5.58 20.62 13.45 14667 443 258 191 43.91
19 5.56 27.65 8.04 43.33 28.03 546 62 904 1015 80.69
20 5.34 19.70 18.31 66.74 40.24 2049 265 1899 955 94.85
21 7.9 11.80 10.01 35.90 19.42 8395 2145 1498 461 80.14
2 5.1 17.91 12.92 62. 44 32.11 1479 1255 1705 945 78.13
23 7.2 16.34 17.93 39.00 24.75 4461 523 1459 922 47.28
ND: Not determined
1.3
Bxce ,  SPSSI0.0
2.1
, pH (p<
0.01) , pH , ,
) ) ,CEC
, ( 2
2
Table 2 The corrdative codficient matrix of oil properties
Item pH oM CEC <0.0lmm <0.002mm Ca Mg Fe
pH 1.000
oM -0.188 1.000
CEC 0.022 0.391 1.000
<0.01mm -0.604"" 0.313 0.555 " " 1.000
<0.002nm -0.588" " 0.199 0.592" " 0.875"° 1.000
Ca 0.943" " -0.504 " -0.275 -0.521° -0.576" " 1.000
Mg 0.760 " " - 0.117 0.333 -0.510° -0.470° 0.782" " 1.000
Fe - 0.085 0.72"" 0.532" " 0.423° 0.248 -0.499 " 0.244 1.000
Al -0.648 " " 0,490 " 0.539 " " 0.773" " 0.692" " -0.784"" - 0.273 0.608" "
* p<0.05, * *p<0.Ol(r0_05:0.413,ro_01:0.526)
2.2
2
pH 31 9.2 (1, , pH (R = 0.315,
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n=20,p<0.01) pH<6.0 pH , pH (y
= 19.77’®* R = 0.573,p<0.05) ; pH>6.0 pH ., pH6

(1
(R =0.513,p<0.01) ( 2) pH<
6.0 (R=0.601) , pH>6.0 (R =0.452)
3 : (p<0.01) ,
pH<6.0 ,
R 0.557 0.617(p<0.05); PpH>6.0 , R 0.339(p<0.05)
0.128
180 o pH>6.0 80 pH>6.0
130 nrer 4.509 24 49 3445 52.825 g0r e )
£ YT A0 T S AT 2 o2 y=2.362x +27.792
Tc!)é 120 R2=0315 g)g_:; 120 R = 0513
fDE 90 L] o Cén ::n
Ew ° = T
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E«é «° o% ° o g% °0
L2 30 ° E 30l
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0 ! 1 ! I ) 0 | | | |
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pH A ML Soil ogranic matter (g-kg1)
Fig.1 The relationship between soil pH and the leaching criterion Fig.2 The rdationship between il organic metter and the leaching criterion
O pH>6.0 @ pH<6.0
180 180
a b
s 150 | @ 50 - @
:\.‘E_’ y= 76.972¢-0.000x y=77.071 £70.0007x
»2 120 - R2=0.342 120 |- R2=0.187
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0 5000 10000 15000 20000 0 200 400 6000 800
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3 @ (b

0.769(p <0.01)

2.3
2.3.1

Fg.3 The reationships between il exchangesble Ca (a) and Mg (b) and the leaching criterion

( 4,
pH<6.0 ,
(R=0.739,p<0.01); pH>6.0 R 0.655( p < 0. 05)
, pH>6.0 (R =0.467 ,p<0.05)
CEC <0.01lmm <0.002mm pH<6.0
<0.0lmm < 0.002mm R 0.737(p <0.01)
( : )
) (R =0.543,p<0.01)

23 Qn 770mg Pkg ' (1 ),



9 23 3015
o pH>6.0 @ pH<6.0
180 - 180 - 4
_ 5150 | o 150 | o
Toog y= 4.24x0.381 y= 7.588x0:318
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E® oL [ ] 90
s e o
BES 60 o 60
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4 (@ (b
Fg.4 The rdationships between il active Fe (a) and Al (b) and the leaching criterion
80mg Pkg ' (18 ) PSP 0.1% 19% ER, -245 -0.015mglL’*
,Qm pH , <0.0uvmm  <0.002mm
( 3 pH - 6.0 , Qm CEC ;7 pH<6.0 ,
(p<0.05) K pH<6.0 pH
(p<0.05) , (p<0.05) EPG <0.01mm <0.002mm
(p<0.01)
3 (n
Table 3 The corrdation codficients among the soil adsor ption parameter sand the soil properties
pH oM CEC <0.0lmm  <0.002mm Ca Mg Fe Al
Qm -0.707" " 0.048 0.31 0.842" " 0.865" " -0.519° -0.4 - 0.155 0.701" "
K - 0.263 - 0.179 0.072 0.132 0.165 - 0.201 - 0.025 - 0.199 0.135
PP 0.077 0.388 0.031 - 0.257 - 0.366 -0.117 0.172 0.385 -0.01
EPCy - 0.411 - 0.032 0.137 0.675" " 0.692 "~ - 0.245 - 0.381 - 0.009 - 0.367
*p<0.05, * *p<0.01
2.3.2 , Qn K
( 5 pH<6.0 (p<0.05) ,Q. K , :
pH>6.0 Qn 70 %, 7%,
15% 30% , , pH<6.0 ,
(p<0.01)
O pH>6.0 @ pH<6.0
180 a 180 b 180 - c
;‘\.8 150 [ J 150 [ ) 150 L y= 1}213%23;'376 °
o) O
£ 120 | 120 |- 120 |
) 90 @ 90 ® o) 90
g M e B ©eo » ° i
=S 60 ° 60 |- ° 60 -
B 8 e ° o o ® o o °
H2 3010 30 o) 30 |
= 0 I I L ] 0 L | | | 0 | L | I
0 1 2 3 4 0 200 400 600 800 0 20 40 60 80
I FHE &5 Om B9 E 53 %L (%)
The percentage of the eriterion in Om
5 K Qm

Fg.5 The reationships between P leaching criterion and K, Qn and the percentage of the criterion in the adorption maximum

OlsenrP
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30%, 60 %, 7% , 15%
30% , 7%, ,

, PSP

PSP 0.1% 19%, , 20 OsnrP 79.79 mg

kg ¥ PSP 17.18 %, (20.42 %) ,
4
OsrP Cd,-P . '
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