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Table 1 Fertilization of each treatment MNP M,N MNP M\N M; NP N CK
95.062 ~256.132 pg/(g-h)
CK 0 0 0 N
N 0 120 0 CK MNP M,N MNP M;N M,
NP 0 120 75 NP N CK
M, 22 500 0 0
269 2.18 2.07 190 1.66 141 1.17
M;N 22500 120 0
M,N MNP M,N M,NP
M;NP 22 500 120 75
M,N 45 000 120 0 N NP
M,NP 45 000 120 75
0 Bowman-Cole 1% [14-18] [19]
[11]
5.00 g 100 ml 0.8 ml
15 min 10 ml
20 ml 37°C l1h 2.2
38C
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Fig. 1 Alkaline phosphatase activity of each treatment
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Table 2 Path coefficients between alkaline phosphatase activity and P fraction

r r
Olsen-P y=10.570 4 x — 48.039 0.930 6** Ca,-P y=0.182 6 x —17.004 0.918 2%*
T-OP y=0.3071x-4.3652 0.928 7** Cag-P y=0.542 3 x -23.998 0.874 4**
L-OP y=0.0043x+1.528 4 0.5509 Al-P y=0.283 9 x-19.994 0.809 1*
ML-OP y=0.158 8 x + 81.594 0.888 5** Fe-P y=0.131 3 x-0.766 0.814 8*
MR-OP y=0.0268 x+5.4026 0.892 4** O-P y=0.0199x+52128 0.713 0*
HR-OP »=0.007 1x+3.944 5 04122 Cayo-P y=0.245x+313.070 0.701 4
Olsen-P T-OP L-OP ML-OP MR-OP HR-OP
Fo.05= 0.706 7 rq‘0]:0.834 3 * *x P 0.05 P 0.01
2.3
( )
( )
3
x 3 WMHMBREEESRESAENBNBESN
Table 3  Path coefficients between alkaline phosphatase activity and organic P fraction
L-OP ML-OP MR-OP HR-OP r
L-OP - 0.268 1 0.1812 0.113 4 -0.011 8 0.5509
ML-OP - 0.062 1 0.782 9 0.1529 -0.109 3 0.888 5%*
MR-OP - 0.144 5 0.569 1 0.2103 -0.0315 0.892 4**
HR-OP - 0.0191 0.5182 0.040 1 —0.1652 04122
3 [20]
( ) 2.4
(0.7829) > 0.2681) > 4
(0.210 3) > (~0.165 2) Cag-P(~5.706 9) >Fe-P(4.180 5) >
Ca,-P(2.760 4 >Ca,-P(0.980 0) >Al-P(-0.567 5) >
O-P(-0.294 4)
4 Caz-P Fe-P Cal()-P

Cag-P Al-P  O-P
(0.569 1)
Ca,-P Cag-P  Fe-P

0.412 2
(0.518 2)
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Table 4 Path coefficients between alkaline phosphatase activity and inorganic P fraction
Ca,-P Cag-P Al-P Fe-P O-P Cayo-P r
Ca,-P - 2.760 4 -5.2595 -0.493 6 34289 -0.216 4 0.698 3 0.918 2%*
Cag-P - 2.544 0 -5.706 9 -0.5555 4.06 6 -0.274 5 0.801 4 0.874 4%*
Al-P - 2.400 6 -5.586 2 -0.567 5 3.966 4 -0.280 0 0.8759 0.809 1*
Fe-P - 2.264 1 -5.550 6 -0.538 5 4.180 5 -0.284 1 0.743 3 0.814 8*
O-P- 2.029 1 -5.3223 —-0.539 8 4.034 2 -0.294 4 0.806 2 0.713 0%
Ca;p-P - 1.967 1 -4.667 0 -0.507 2 3.170 7 -0.2422 0.980 0 0.701 4
[6] ) . Ca-P
3 (1.
, 2003, 17(3): 45-47
(1 7] , _
[J1. , 2000, 23(3): 36-45
(2) (8] . . . 1.
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[91 . M]. : ,
Ca,-P  CagP (P 0.01)  ALP 2000: 30-165
Fe-P o-p (P 0.05) [10] , . Bowman-Cole
Ca;y-P (P 0.05) [J1. , 2004, 35(6): 743-749
3) [11] , . .
, 1989: 22(3): 58-66
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Effects of Long-term Fertilization on Relationship Among
Phosphorus Forms in Loess Hilly-gully Region

YANG Yan-ju' , WANG Gai-lan'", ZHANG Hai-peng', ZHAO Xu', XIONG Jing', HUANG Xue-fang®

(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China;
2 Institute of Dryland Farming, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract: Effects of long-term fertilization on the relationship of alkaline phosphatase activity (APA) with phosphorus
forms in loess hilly-gully region were studied by long-term fertilization experiment from 1988 to 2011. The results showed that
compared with CK, the long-term fertilization of organic manure and chemical fertilizer could significantly increase APA. The
correlations of APA were extremely significant with the content of Olsen-P, total organic phosphorus (T-OP), moderately labile
organic phosphorus (ML-OP), moderately resistant organic phosphorus (MR-OP), Ca,-P and Cag-P. The order of direct-effect of
different phosphorous forms on APA was Cag-P (=5.706 9) >Fe-P (4.180 5) >Ca,-P (2.760 4) >Ca,y-P (0.980 0) >MR-OP (0.892 4) >
Al-P (-0.567 5) >O-P (-0.294 4) >L-OP (labile organic phosphorus) (0.268 1) >ML-OP (0.210 3) >HR-OP (high resistant organic
phosphorus) (-0.165 2).

Key words: Long-term fertilizer experiment, Phosphorus forms, Alkaline phosphatase activity, Correlation coefficient,

Path coefficient



