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Soil Nutrient, Microorganism and Enzyme Activity of Hippophae rhamnoides
and Platycladus orientalis Mixed Forests
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(1. Forestry Institute of Surveying and Design of Shaanxzi Province, Xi'an, Shaanzi 710082 ,China;
2. College of Forestry, Northwest AAF University,Yangling ,Shaanzi 712100,China)

Abstract : Soil nutrient ,the main soil biological properties,such as the populations of soil-inhabiting mi-
croorganisms and enzyme activity in the mixed forest of Hippophae rhamnoides and Platycladus orientalis ,
pure forest of P. orientali were analyzed and compared. The results showed that compared with pure P.
orientalis forest, Platycladus orientalis mixed stands could increase soil nutrient and improve enzyme activi-
ty, especially for soil nitrogen. The amounts of bacteria , actinomycetes and the activity of sucrase,urease
and catalase in the mixed stand were higher than those under the pure stand , whereas their fungi amount
was lower than the latter. Moreover, it was revealed that the soil nutrient was closely related to the
change of biological properties and among themselves. These conclusions may help partially interpret the
mechanism that mixed P. orientalis plantations usually grows better than pure P. orientalis stands.
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Table 1 Soil nutrients statistics

N N P P K K

/cm pH /(gkg™) /(g+kg ™) /(mg-+kg™) /(g+kg™") /(mg-+kg™!) /(g+kg™") /(mg-kg™!)

0~10 8.17 13. 85 1. 35 37.56 1. 84 2.21 21.50 124. 07
10~20 8.24 12.57 1.13 25.26 1.61 1.97 20.74 115. 23
20~40 8.31 10. 69 1.01 18.12 1.53 1. 89 19. 31 109. 58

) 40~60 8. 26 8.76 0.93 16.78 1. 44 1.62 20.18 103.15
60~80 8.22 7.98 0. 89 10. 14 1.34 1.51 21. 60 101. 64
80~100 8.19 7.15 0. 75 9.37 1.27 1.47 20. 34 98. 31

8.23 10. 17 1.01 19.54 1.51 1.78 20. 61 108. 66

0~10 8.09 12. 35 1.26 34.10 1.77 2.09 19.70 115.11
10~20 8.14 11. 89 1. 09 21. 67 1.59 1. 88 18. 85 104. 20
20~40 8.27 10. 42 0. 91 17.02 1.50 1.74 18. 30 98. 30
40~60 8.26 8. 45 0. 87 13.28 1. 41 1. 49 18. 68 97.92
60~80 8.20 7.51 0. 83 9.74 1.29 1. 44 16. 60 96. 10
80~100 8.15 6.93 0.76 9.15 1.22 1.43 16.77 94. 38

8.19 9.62 0. 95 17. 49 1.46 1. 68 18. 15 101. 00

2
Table 2 The vertical layer distribution characteristics of soil nutrients

pH MS 6 68. 17 8.31 8. 23 0. 05 0. 61
PS 6 8.09 8.27 8.19 0. 07 0. 87

/(g kg™ MS 6 7.15 13.85 10. 17 2. 66 26,19
PS 6 6. 93 12.53 9.62 2.34 24.30

N(g » kg™1) MS 6 0.75 1.35 1.01 0.21 20. 69
PS 6 0.76 1.26 0. 95 0.19 19. 64

N/(mg « kg™ Ms 6 9. 37 37.56 19. 54 10.57 54.11
PS 6 9.15 34.10 17. 49 9. 39 53.69

P/(g + kg~ 1) MsS 6 1.27 1.84 1.51 0.21 13.59
PS 6 1. 22 1.77 1. 46 0.20 13.82

P/(mg « kg™") MS 6 1.47 2.21 1.78 0.29 16.43
PS 6 1.43 2.09 1.68 0. 27 16.15

K/(g+kg™1) MS 6 19. 31 21.50 20. 61 0. 86 4.19
PS 6 16. 60 19. 70 18.15 1.22 6.75

K/(mg * kg~) MS 6 98. 31 124. 07 108. 66 9. 68 8.91
PS 6 94. 38 115.11 101. 00 7.67 7.59

MS - ;PS o
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Table 3 Soil microorganism quantity and enzyme activity statistics

fom /(X107 - g™h) /o0 /(X10* < g™ e (mL - g1+ mir/l_l)
g™h /(mge+g™ted™")
0~10 4.22 5.10 4.81 2.93 0.36 17.6
10~20 1.74 2.33 3.23 2. 69 0.28 18.2
20~40 1.33 1.43 2.16 2.21 0.23 16.4
2.43 2. 95 3.40 2.61 0. 29 17.4
0~10 2.15 2.41 6.94 2.80 0.33 16.4
10~20 1.18 1.25 4.47 2.49 0.25 16.2
20~40 0.97 0.86 2.76 1.88 0. 20 16.0
1.43 1.51 4.72 2.39 0. 26 16.2
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Table 4 Correlation coefficients among soil nutrients

pH N N P P K K
pH 1. 000 —0.187 —0.316 —0. 354 —0.233 —0.223 —0.066 —0.183
1. 000 0.956* * 0.941** 0.972** 0.980* * 0.434 0.891**
N 1. 000 0.979* * 0.980"* 0.965** 0. 494 0.943**
N 1. 000 0.980" * 0.961** 0. 453 0.926* *
P 1. 000 0.974** 0.473 0.909* *
P 1. 000 0. 464 0.932**
K 1. 000 0. 644~
K 1. 000

n=12, % ; p<<0.05,|r|=0.576 0; * % :p<<0.01, |r|=0.7079.
5 .

Table 5 Correlation coefficients between soil nutrients and microorganism as well as enzyme activity

pH N N P P K K
—0. 376 0. 862" 0.877* 0.885* 0.899* 0.913* 0.857* 0.883*
—0.960" 0.623 0.744 0.781 0.783 0. 650 0.261 0.438
—0.353 0.892* 0.884* 0.882* 0.888* 0.921** 0.909* 0.914*
—0.683 0.955** 0.960" * 0.904* 0.891* 0.929* 0.831* 0.890*
—0.670 0.944** 0.994** 0.990* * 0.985** 0.986" * 0.829* 0.917**
0.032 0. 689 0. 522 0. 476 0. 420 0. 561 0. 884~ 0.732

:n=6, * ;p<<0.05,0|r|=0.811 4; * % ;»p<<0.01, |~|=0.917 0.
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