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Table 1 Effect of successive fertilization on content ~ 20 em 20~ 40 ecm 40~ 60 cm
of soil organic matter s
, 0~ 60 cm
0~ 20 em 20~ 40 cm 40~ 60 cm
Treatments N
CK 4.37%0. 8C 3.74%0. 27AB 3.44710. 13A
3 (mg/ kg)
N 5.1810.16(B  3.6410. BAB 3.74 0. 06A
Table 3 Effect of successive fertilization on content of soil available N
P 4.98%1.4C 3.45%0. 11B 3.2210. 427
K 6. 741 1. 04AB 4.21%1. 9AB 3.9010. 524 Trec 0~ 20 em 20~ 40 cm 40~ 60 an
reatments
NP, 5.87%0. 17B 4.69%0. 20A 4.16%0. 73A
CK 12. 19%0. 46D 10.32%1.97E 12.51£0.19E
NIK 8. 03F0.07A 4,380, 94B 3.81F0. 67A
N 58.27+1.4A  58.41%2.948  34.82710.76B
+
- »P<0.05 P 2%.03£0.70C  20.3552. 8D  18.47%+0.36C
Note: Average T standard deviation, P< 0.05. The same as belay .
K 25.41F0.40C  26.45%0.40C  19. 2 F1.44C
2.2.2 FEfest BIE AR A2 Hoh 2 , NP, 27.27%2.36C  19.64%£0.61D  16.60%0. 20D
CK, NPK, 35.5%1.078 68.67£0. 2A  50.51£0 324
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CK , 44. 16 2. 31 mg/ kg
? (¢/ke) 35. 47 mg/ kg, P> NPK;> NiP> N> (K> K; 40
Table 2 Effect of successive fertilization on soil content of total N ’ &l Ke ! 1 ?
60 cm s CK , P NiP; NPK;
Treatments 0~ 20 em 20~ 40 em 40~ 60 em 17.76 9. 46 mg/ kg 40. 21 mg/ kg, NPK;> P> NP
CK 0.17£0.02D  0.12£0.00D  0.13£0.01CD > N> K> X . P
N 0.3310.01AB 0.27%0. 2A 0.20%0.01B 20~ 40 cm ) NiP1 NPK;
P 0. 23%0. 04C 0.21+0. 028 0.15%0 01C ,
K 0.30%0. 01B 0.15+0. 02C 0.1170. 02D , ,
NP, 0.30£0.01B  0.14%0.01CD 0. 1410 03C ,
NIX, 0.3610.04A 0.22+0. 228 0.2540. 024 4 (mg/ ke)

Table 4 Effect of successive fertilization on content of soil available P
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4 a 5 Table 6 The comelative coefficients between soil enzyme activity
2 2
0~ 20 em. K and soil nutrients in 0~ 20 cm soil layer
e
, CK 29.34% ; 20~ 40cm,
Ttems OM. Total N Avail. N Avail. P Avail. K
4a K (K NPK)) CK
268.59%  214.48% ,K> NPK1> N> N1P1 Unase 0343 0559 0.3%3 0.4086  0.382
> P> CK; 40~ 60cm, 4 a K (K . .
Ph ) 0.6865 0.4759 - 0.2372 0. 8324 0. 1905
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Table 5 Hfect of successive fertilization on Itans OM. Total N Avail. N Avail. P Avail. K
content of soil available K . . .
U 0.7860  0.8793 0. 9057 0. 2838 0. 4145
rease
0~ 20 cm 20~ 40 cm 40~ 60 cm )
Treatments 0. 1547 0. 4287 0.6536 - 0.2190 0. 800" "
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Effects of N, P and K fertilization on soil enzyme activities and soil
fertility in mintane Jujube forest of hilly loess region

LI Hutjie', XU Fu-1i"?, LINYun', LUAN Xiao-bo'
(1. Collage ¢ Resources and Environment, Northwest A & F Unwersity , Yangling, Shaanct 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry  Waer Resources, Yangling, Shannxi 712100, China)

Abstract: Soil enzymes play an essential role in catalyzing reactions necessary for decomposition of organic matter
and nutrient cycling in ecosystems, involving a range of plants, microorganisms, animals and their debris. Field exper-
ment and laboratory analysis were carried out to investigate soil enzyme activities and soil fertility affected by successive 4
year N, P, K fertilization in montane jujube forest of hilly loess region. The results showed that successive NPK1 fertiliza-
tion could significantly increase the soil activities of urease, phosphatase, catalase and invertase. Similarly, the contents
of organic matter, both total N and available N, P and K were increased. From surface layer to ir-depth layer, the soil
enzyme activities and the cntents of available N, P and K reduced in turn. The relative analysis suggested that there was
a significantly positive correlation between soil phosphatase activity and the contents of organic matter, available P, cata
lase activity and the contents of organic matter and total N in O~ 20 an soil layer. In 20~ 40 c¢m soil layer, the positive
correlation of soil urease activity with the contents of organic matter, total N, available N, phosphatase activity with the
contents of available K, catalase activity with the contents of available P, invertase activity with the contents of organic
matter, available K were significant. In 40~ 60 cm soil layer, positive correlation was found between urease activity with
the contents of total N, available P, phosphatase activity with the contents of organic matter, available N, atalase activity
with the contents of available P, invertase activity with the contents of organic matter, total N and available P.

Keywords: soil enzyme; Jujube forest; soil fertility; NPK



