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Spatial Variation of Soil Inorganic Phosphorus Formsand Soil
Enzyme Activities Under Different Land Use Types

WANG Xin
(Department of Life Science, Longdong University, Qingyang, Gansu 745000, China)

Abstract : Spatial distribution and correlation of il phogphorus, inorganic phosphorus forms, and enzyme
activitiesin loessa il and dark loessa soil under different land uses were studied on the Loess Plateau of
Gansu Province. Results showed that asthe depth of soil layer increased , inorganic phosphorus decreased , as
well asorganic phosphorusin dark loessal il in orchard and vegetable garden. However , total phogphorus
infarmland and alfalfaland increased with increased soil depth. There was a very sgnificantly positive corre-
lation between il phogphorus and organic phosphorusin 0—20 and 20 —40 cm oil layersfor each land use
type, as well as between s0il phosphorus and total phosphorus. In termsof the average inorganic phosphorus
content , Cawo —P, Cas —P, Al —P, Fe—P, Ca» —P, and O —P were ranked in descending order. As the
depth of oil layer increased, Cas —P, Al —P, and Caz —P in loessa il decreased, but they increased in
dark loessal soil in orchard, farmland, and vegetable garden. In terms of the correlation between soil inor-
ganic phogphorusforms and enzyme activities, orchard, vegetable garden, farmland, wasteland, sea buck-
thorn forest , and afalfa and tobacco lands were ranked in descending order. In terms of the correlation be-
tween soil inorganic phosphorus and il enzyme activities, Al —P, Caw —P, Ca» —P, Cas —P, Fe—P, and
O —P were ranked in descending order.
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1
5* , 1.1
(H2PO: ) ,
(HPOZ ) , , (106°20 —08° 45 E, 35 15 —37 10 N) ,
, 38 259.8 knt 33 220 kn?
, 79.9 %, ,
[5] 4
, , 1 877.5 km’ ,18 053 knt
(6—0) 41.3%,39. 7 %;
(11—22] 471 638 mm
[13] [14 17 —18)]
[6,14—16] 1. 2
[17 —8]
) ( ) (
, 1) 0—20 cm( ) 20 —40 cm( ) 40—
60 cm ( ) ,
[17 —18]
1 0—=20cm
s / / /
(g-kg'') (mg-kg'') (mg- kg'?)
Y ' 23 12.55 66. 29 193. 88
M , 10 9.54 39. 06 172.17
1 hm? 75
G ¢ 20 10.93 30.86 273.64
N ' ' 10.51 78.29 182. 69
, 1 hn?
C 10 15.20 132.09 528. 67
75, ,
L s 5 9.44 41.07 161.85
S , 10 8.50 32.90 136.74
1.3
2
H>. S0, —HClO4 —_— ,0.5 mol/ L 2.1
NaHCO:s — ,
[15] 2 ,
569.6 1 596.3
mg/ kg ,69.29 1 243.2 mg/ kg,177.89 603.61
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10.29% 79. 84 %, P ,
20.16% 89.7%,0.56% 7.73% , ,
60.87 %,39.13%,2.82 %
2 mg/ kg
, /cm
’ 0—20 672.9 69.3  603.6 4.08
Y 2040 672.5 418.6  254.0 7.55
4060 695.1  346.8  348.3 6.43
’ 0—20 614.7 331.3 283.4 26.84
' , M  20—40 645.0 414.5 230.5  20.66
, 40-60 659.5 428.1 231.4  23.74
, , 0—20 1466.7 1171.1 295.6  53.71
G 20—40 1072.5 789.1  283.4  42.77
40—60  978.0  695.0  283.0  24.26
30 %
0—20 587.4  215.4  372.0  18.07
50 %, : N  20—40 652.8 255.9 396.9  18.63
50 %, 80 %, 40—60  723.2  414.5  308.7 4.07
( 30% 50%) [15 20] 0—20 1596.3 1243.2  353.1 123.32
C 20—40 1109.1 802.4 306.8  65.79
: 40—60  901.4  639.4  262.0 __ 26.60
( ), 0—20  703.4 440.0 263.4  6.98
: L 2040 569.6 391.7  177.9 9.44
40—60  702.7  494.9  207.8 9.84
0—20 772.9  420.8 352.1  17.93
: S 2040 791.0 542.1 248.9  23.98
40—60  731.7  436.6  295.1  20.94
, 824.7  524.6  298.9  26.46
2.3
2.9 4 , > >
3 , Cae —P, Cas —P, Caw —P, Al —P, > > > > ,
Fe— ,O—P H20-
4.06 % ,15.16 %,64.98 %,8. 76 %,5. 01 % ,2. 02 % )
1.86% 7.20%,7.34% 30.19%, H20:
44.43% 80.66%,4.86% 6. 61%,2. 06% )
9.04%,0.83% 3.61% ;
:Cawo —P>Cas —P>Al —P>Fe—P>Ca —P H202
>0 —P Cawo —P , >
> > > :
y CalO _P y
, Cawo —P s
Fe—P ,O—P , ,
Ca —P,Cas —P Al —P , )
, ; Cawp —P,Fe—P > >
Fe—P Al — > > >
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> > > ,
3 mg/ kg
/cm Ca —P Cas —P Cawo —P Al —P Fe—P o—P
0—20 11.25 44.28 486.9 36.24 16.13 8.84
20 —40 11.13 50.79 130.7 39.64 14.87 6.79
40 —60 12.01 38.49 236.0 40.58 16.72 4.50
0—20 14.18 82.62 125.9 43.48 13.78 3.41
20—40 11.13 69. 60 104.2 29.74 9.80 6.07
40 —60 6.73 35.60 160. 8 11.85 12.01 4.50
0—20 9.62 37.05 189.2 32.41 18.89 8.48
20—40 9.80 38.66 181.0 35.88 7.82 7.27
40 —60 9.98 32.71 213.8 15.95 5.83 4.74
0—20 10.58 69. 60 228.8 25.58 33.13 4.37
20 —40 22.50 55.13 255.2 21.74 35.88 6.43
40 —60 11.79 35.60 228.7 14.99 14.32 3.29
0—20 22.46 46.79 274.5 22.84 19.79 12.68
20 —40 20.35 39.79 249.2 18.86 16. 46 7.79
40 —60 11.83 35.75 214.3 18.94 8.21 8.01
0—20 7.09 34.88 174.0 32.63 9.98 4.86
20 —40 12.80 32.84 94.0 17.64 14.18 6.43
40 —60 11.13 24.75 147.6 11.25 9.84 3.17
0—20 7.81 53.69 243.4 25.59 13.54 8.00
20 —40 12.01 40. 67 159. 3 17.94 13.78 5.22
40 —60 7.63 38.49 197.5 32.63 16.35 2.44
12.09 44. 66 204.5 26.02 15.30 6.06
4
/ / / / /
cm (mg-g%) (mg- kg™ %) (mg- kg™ %) (mg- kg'%) (ml-g?)
0—20 22.74 118.3 61.6 406.0 7.03
20 —40 18.16 41.4 104.4 399.0 6.93
40 —60 25.31 64.2 190.1 395.0 7.34
0—20 26.65 43.7 177.4 378.0 6.85
20 —40 26.38 42.6 112.5 369.5 7.20
40 —60 26.43 50.5 76.8 385.5 7.41
0—20 22.44 92.7 219.6 431.5 6. 87
20 —40 22.37 108. 6 240.1 427.7 6.95
40 —60 26.43 109.8 197.6 462.1 7.03
0—20 26.65 108. 6 254.4 490.7 6.83
20 —40 26.11 108.1 192.3 471.6 6.85
40 —60 25.82 106.9 180.5 436.6 6. 89
0—20 22.53 92.7 247.5 438.5 7.14
20 —40 22.18 96.7 194.1 434.5 7.19
40 —60 22.37 168. 4 125.5 553.7 7.31
0—20 22.85 120.0 126.8 477.3 6.53
20 —40 23.37 110.9 78.0 460.7 7.09
40 —60 22.85 110.3 70.3 452.6 7.33
0—20 22.38 50.0 122.1 386.9 7.30
20 —40 22.53 31.2 61.6 368.8 7.37
40 —60 22.25 52.8 87.4 390.7 7.54
23.75 87.1 148.6 429.4 7.10
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2.4 (Xa) (Xa) (Xs)
Caz —P (VY1) ,Cas —P(Y2) , Cawo —P
2.4.1 (Ya) A —P(Y4) , Fe—P(Ys) ,O—P(Ye)
(X1) (X2) (Y?7) (18] , 5
5
Cap —P Cas —P Cawo —P Al —P Fe—P o—P Py
0.848 -0.992"" 0.437 0.046 1.000°" - 0.384 - 0.464
- 0.105 -0.321 1.000"" - 0.878 0.478 0.661 -1.000""
Y 0.896 - 0.629 0.535 0.874 0.486 - 0.987° 0.510
0.992"" - 0.953 0.019 0.462 0.888 - 0.737 - 0.049
- 0.745 0.398 0.742 - 0.972° - 0.235 0.994 -0.722
0.695 0.581 0.041 0.715 0.916 - 0.899 - 0.899
- 0.852 - 0.920 0.967" - 0.836 0.195 -0.234 0.130
M 0.964" 0.914 0.472 0.971" 0.586 - 0.553 0.638
- 0.969 -0.923 0.491 - 0.976 - 0.568 0.534 - 0.621
- 0.558 - 0.674 0.986" - 0.534 0.584 - 0.616 0.529
0.858" - 0.969" 0.974" -0.989"" - 0.606 - 0.944 - 0.944
0.894 -0.313 0.334 - 0.407 -0.997""  -0.787 - 0.819
G - 0.518 0.972" 0.966" 0.943 0.162 0.678 0.638
1.000°" - 0.690 0.705 - 0.759 - 0.936 - 0.975 - 0.986"
0.811 - 0.987 0.990°° -0.998"" -0.535 - 0.912 - 0.888
- 0.262 0.967" 0.168 0.946 0.687 0.172 0.172
0.098 0.995" " 0.192 0.999" " 0.900 0.510 0.933
N - 0.450 0.896 0.363 0.862 0.527 - 0.029 0.596
- 0.079 -0.99%"" 0.174 -1.000"" - 0.892 - 0.494 - 0.926
0.076 0.997"" 0.171 1.000"" 0.890 0.491 0.925
0.138 0.587 0.373 0.850 0.232 0.861 0.861
-0.990"" - 0.808 0.927 - 0.525 -0.972° - 0.506 -0.833
C 0.966" 0.975" 1.000" " 0.818 0.986" 0.805 0.984"
-0.992""  -0.936 0.993"° - 0.733 -0.999" " -0.717 - 0.950°
- 0.976 - 0.761 0.896 - 0.459 - 0.952° - 0.439 - 0.789
0.726 0.326 0.946 - 0.226 1.000" " 0.855 0.855
- 0.943 0.694 0.718 0.971"" - 0.428 0.074 -0.997""
L - 0.915 0.745 0. 665 0.986"° - 0.361 0.147 -1.000""
0.833 - 0.848 0.528 -1.000"" 0.196 -0.313 0.986"
- 0.816 0.864 0.502 0.999"°  -0.167 0.342 - 0.981°
0.902 0.092 0.490 -1.000"" -0.801 0.464 0.464
-0.99" " 0.266 0.766 0.929 0.538 -0.121 - 0.801
S - 0.799 0.841 1.000" " 0. 446 - 0.161 0.572 -0.99""
- 0.259 - 0.816 0.344 0.663 0.976" - 0.975 0.291
-0.992"° 0.226 0.739 0.944 0.573 - 0.162 - 0.775
110,05 =0.950, ro.00 =0.990,n=3; * * %
2.4.2 2.4.3
0—20 cm( Xs) ,20—40 cm( Xo) , 0—20 cm( Xu) ,20—40
40 —60 cm (X) cm( Xi2) ,40 —60 cm( Xi3)

0—20cm(Ys) ,20—40 cm(Ys) ,40—60 cm( Yio)

0—20 cm(Y11) ,20 —40 cm(Y12) ,40 —60 cm( VYi3)
,0—20 cm
Cax P, 0—P
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0= e [M].
40cm 1981,
60 % ) (30 % [7] Islam K R,Weil R R.Land use &fects on il quality in
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0—20 cm ture. Ecosystem and Envirament ,2000,79:319 —331.
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