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Abstr ct; This study clarifies the dmtrlbunl)n and” migration characteristics of pho%phoruc, in the soil profile and discusses the
phosphorus load oj farmland”after continuous applicatign of _dlfférent' organic fertilizers. The distribution and migration characteristics of
phosphgrusiin soil profiles were studied through a fields ex-p‘enment lasting four consecutive years. The results showed that total
phosphorus and Olsen=P are mainly accumulated in the soil surface, and their contents decrease with the deepening of soil depth after
the continuous application of different fertilizers. With a four-year application of higher levels of organic fertilizer, the total phosphorus
was found to migrate into the 15-30 cm soil layer. Olsen-P was found to migrate into the 60-90 cm soil layer under higher levels of pig
manure. The ratio of available phosphorus to total phosphorus in the soil surface increased, and there were significant differences after
the application of different amounts of organic fertilizers. The amount of Olsen-P as a proportion of total phosphorus in the soil profile
decreased as pig manure treatment > chicken manure treatment > sludge treatment > phosphate fertilizer treatment. After the application
of chicken manure, pig manure, sludge, and phosphate fertilizer, the value of Olsen-P in the soil surface increased with an increase in
phosphorus input and then remained stable. When applying the same phosphorus onto the soil, the contribution of different organic
fertilizers to Olsen-P in the surface soil was quite different. The bioavailability and mobility of phosphorus from pig manure was
significantly higher than that of chicken manure, sludge, and phosphate fertilizer.

Key words : organic fertilizer; phosphorus; soil profile; transfer; accumulation
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Table 1  Physical and chemical properties of tested soil and manures
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Table 3 Proportion of Olsen-P to total phosphorus in the soil profile after application of different amounts and different kinds of fertilizer/ %

I H 0~15cm 15 ~30 cm 30 ~60 cm 60 ~90 cm
CK 2.44 £0.17c 1.29 £0.24a 1.67 £0.38a 1.62 0. 76a
Pl 1.95 0. 24d 1.11 £0.35a 1.51 £0.97a 1.55 0. 58a
P2 2.62 +0. 12be 1.17 £0.09a 1.15 £0.30a 1.55 +0.58a
P3 2.91 0. 17ab 1.10 £0. 12a 1.24 £0. 34a 1.03 0. 13a
P4 3.03 £0.23a 1.34 £0.04a 1.39 0. 34a 1.35 £0.27a
CK 2.44 0. 17¢ 1.29 0. 24b 1.67 +0. 38ab 1.62 0. 76a
n 4.38 +2. 08be 1.59 +0.83b 1.75 +0. 47ab 1.26 £0.10a
2 5.63 1. 04ab 1. 84 +0. 66ab 1.47 £0.05b 1.42 £0.13a
13 6.82 %0.6la 2.57 +0. 88ab 2.43 £0. 64ab 1.76 0. 32a
J4 7.13 21.09a 3.08 +1.0la 2.71 +1.18a 1.22 0. 16a
CK 2.44 £0.17c 1.29 +0. 24c 1.67 +0.38¢ 1.62 £0.76b
71 6.12 £0.38b 2.60 +0. 70c 1.82 0. 20¢ 1.57 £0.11b
72 8.89 +1.38a 3.14 0. 72be 2.12 £0. 56bc 2.14 £0.28ab
73 10.2 £ 1. 40a 5.49 +1.58ah 3.26 +0.35a 2.99 £0. 65a
74 10.8 +1.65a 5.91+2.42a 2.73 +0.28ab 2.83 +£0.24a
CK 2.44 £0.17d 1.29 £0. 24¢ 1.67 0. 38b 1.62 0. 76a
W1 3.33 0. 14c¢ 1.50 £0. 20bc 2.13 +1. 10ab 2.05 £0. 21 2.
w2 3.79 0. 09bc 2.3520.23a 1.33 £0.31b 2.08+0:36a
W3 4.06 £0.17b 2.64 +0. 64a 2:84 £0.57a 2.19 10.15.'7'.51
W4 4.62 +0.57a 2.08 0. 18ab 2.19.#0.57ab 2.02°£0,75a
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Fig. 3 Regression analysis of phosphorus input and Olsen-P in surface soil under different kinds of fertilizer application conditions
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