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Effect of long-term fertilization on spatial distribution and
availability of soil phosphorus in Loess Plateau

MU Han-feng' WANG Jun' 2" LIU Kang' LIU Wen-zhao> DANG Ting-hu? WANG Bing’
1 Department of Environment Science  Northwest University Xi' an 710127  China
2 Institute of Soil and Water Conservation CAS and MOWR  Northwest A & F University ~Yangling  Shanxi 712100  China

Abstract The spatial distribution and availability of soil phosphorus P in Loess Plateau after 20 years of phosphate fer-
tilization was investigated in this study. Phosphorus mainly accumulated in the surface layer after long-term fertilization .
Soil total P and Olsen-P increased gradually with fertilization rate which indicated that long-term continuous fertilization
could increase the available phosphorus storage significantly. Ca-P was the main fraction in soil inorganic P which ac-
counted for above 80% of the inorganic P. The contents of soil Cay-P Cag-P Al-P and Fe-P increased with the phosphate
fertilization rate. Correlation analysis and path analysis showed that soil Olsen-P was significantly correlated with soil in-
organic P Ca,-P and Cag-P  which can be the source of soil available P. Soil O-P and Ca;y-P the potential sources of
soil available P had low correlations with soil Olsen-P. Soil Al-P and Fe-P had a medium correlation with soil Olsen-P
and in particular Fe-P affected soil Olsen-P indirectly through other fractions.
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Fig.1 The profile distribution of total P
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Fig.2 The profile distribution of available
P=0.05

The lines in the figure express LSD The distance between two points in the same level exceeds the line length means that the two treatments

are significantly different at 0.05 level. The same below.
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Fig.3 The profile distribution of inorganic P fractions
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23.75%~ 56.18%  14.05%—83.04% Cayy-P
1 mg/kg
Table 1 Different types of P in cultivated layers of different treatments
a-P ag-P - - - ajo-P
Ttem Avail. P L Cax ALP Fe-l o-F G Total P
CK 2.27 a 4.53 59.21 a 10.22 a 26.59 13.08 a 281.75 752.78 a
P45 5.98 a 10.18 88.21 ab 16.59 ab 34.23 13.39 ab 341.99 784.59 a
P90 7.43 ab 12.30 114.75 b 33.74 be 37.76 17.22 be 288.44 865.83 b
P135 13.47 b 20.25 200.01 ¢ 44.38 cd 49.05 20.43 ¢ 365.51 1027.88 b
P180 22.92 ¢ 29.13 242.22 ¢ 55.99d 57.36 23.96 ¢ 301.16 1127.85 b
Note 5% Values in a column followed by different letters mean significant at 5% level.
2.3.3 Ca2-P> Cag-P> Al-P > Fe-P > Calo-P
> O-P Cayo-P
Caz-P Cag-P
AP O-P Cag-P
Cay-P Al-P Fe-P  O-P
2 Ca-P Cag-  Al-P Fe-P O-P Cay-P Cag-P
P Al-P Fe-P O-P Al-P Fe-P  O-P
Cal()-P O-p
112 O-P 13
2
Table 2 Correlation coefficients among P constituents
-p -p - - - ajo-P
Item Avail. P Car Cag AP Fe-P O-p Cto Total P
Cap-P 0.8829""
Cag-P 0.8817"" 0.7515™"
Al-P 0.7771"" 0.5761" 0.7194*
Fe-P 0.6795™" 0.4548 0.8939"" 0.6299"
O-P 0.7185™" 0.6196" 0.9263"" 0.6128" 0.8899 "
Cayo-P 0.3535 0.4865 0.2856 0.0213 0.0685 0.0901
Tot.P 0.8653"" 0.7398"" 0.9450"" 0.7384"" 0.8559"" 0.8958 ™" 0.1862
Note % %% Indicate the correlation significant at 0.05 and 0.01 levels respectively.
3

Cag-P
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0.7263 > O-P -0.5015 > Ca-P 0.4695 > Al-P 0.0678X4 + 0.0404X5-0.8296X,—0.0099X,
0.1682 >  0.1149 > Cag-P - 0.0664 > Fe-P Y X X X X, Xs X X
0.0632 Fe-P Cap-P Cag-P Al-P Fe-P O-P
0.9796 Cayo-P
Caz-P Cag-P O-p
Y =0.3112 +0.0059X, +0.2990X, + 0.0798Xs +  (Ca-p
3
Table 3 Path coefficient between available P and the various P forms in soil
Item Cay-P Cag-P Al-P Fe-P O-P Cayo-P Tot. P R?
Ca,-P 0.4695* 0.5458 0.0969 0.0288 -0.3107 -0.0323 0.0850 0.8829
Cag-P 0.3528 0.7263* 0.1210 0.0565 -0.4645 -0.0190 0.1086 0.8817
Al-P 0.2704 0.5225 0.1682* 0.0398 -0.3073 -0.0014 0.0848 0.7771
Fe-P 0.2135 0.6492 0.1060 0.0632* -0.4462 -0.0046 0.0983 0.6795
O-p 0.2909 0.6727 0.1031 0.0563 -0.5015* -0.0060 0.1029 0.7184
Cayo-P 0.2284 0.2074 0.0036 0.0043 -0.0452 -0.0664* 0.0214 0.3535
Tot. P 0.3473 0.6863 0.1242 0.0541 -0.4492 -0.0124 0.1149* 0.8653
Note — + . Value followed by’ +" is direct path coefficient and the others express indirect

path coefficient. R*=0.9442.
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