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Abstract: This study investigates the effect of nitrogen and phosphorus applications on soil nutrient cycles, fo-
cusing on soil enzyme activities in particular. Enzyme activities and available nutrients have been measured in
plots of Qinghai— Tibetan alpine meadow with 4 years of N and P fertilizer application. The study focuses on
six soil enzyme activities that represent several significant nutrient cycles (C, N, P, S). The results showed
that the contents of available phosphorus and alkaline nitrogen increased under the different treatments. The
activities of alkaline phosphatase, urease, chitinase and cellulase vary significantly under the different treat-
ments, while there is no significant difference in the activities of arylsulfatase and sucrase. In soils at a depth of
0—10 cm, nitrogen applications have a positive effect and phosphorus applications a negative effect on alkaline
phosphatase activity. Urease activity is repressed in 0—10 cm soils under both nitrogen and phosphorus treat-
ments. In soils at a depth of 10—20 cm, chitinase activity is significantly promoted by nitrogen and phosphorus
applications, and especially by phosphorus. Cellulase activity at both soil depths is repressed by nitrogen treat-

ment. The results indicate that nitrogen supply effects the mineralization of P and that phosphorus supply can
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promote the decrease of N. The relative degree of phosphorus limitation may be higher than nitrogen limitation

in Qinghai— Tibetan alpine meadows.

Key words: Qinghai— Tibetan Alpine meadow; soil enzyme activities; available phosphorus; alkaline nitrogen;

nutrient cycle; phosphorus limitation
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Table 1  Available phosphorus and available nitrogen contents under different treatments (mean=SE)

N, P nutrient addition treatment

Available nutrient Soil depth (cm) N P NP CK

Available P (mg/kg) 0~10 6.95+0. 30c 36.35+2.96b 47.57+1.81a 6.20+0.37c
10~20 3.4840. 38b 5.8940. 69a 7.70740. 79a 3.4740. 38b

Alkaline-N (mg/kg) 0~10 62.70+1.76a 53.7541.04b 56.17+1.59b 57.58+1. 28ab
10~20 43.54+1.11a 42.62+1. 34a 41.2840.92a 35.91+1.67b
(P<C0.05),

Notes: Different lowercase letters indicate significant difference among treatments (P<C0. 05).
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Table 2 The relationship of soil available nutrients and soil enzyme activities

Ttems Soil depth (cm) Available P Alkaline N Alkaline phosphatase Urease Cellulase  Chitinase  Aryl sulfatase  Sucrase
Available P 0~10 1 —0.41 —0.51% —0.61" 0.21 0.22 —0.39 —0.12
10~20 1 0.29 0.30 —0.41 0.05 0.29 0.69*%* 0.48
Alkaline-N 0~10 —0.41 1 0. 31 0.07 —0.24 0. 06 0.23 0. 15
10~20 0.29 1 —0.24 0.03 —0.11 0.08 —0.02 —0.06

L% P<C0.05, % % P<C0.01,

Note: * represent the significance level of P<C0. 05, > s represent the significance level of P<Z0.01.
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