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Soil Biological Activity of Different Tree Types on Slope Land Converted from Farmland
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Abstract: Compared with the slope land (control), soil microbial biomass carbon, soil respiration rate and
soil enzyme activity of six different forest plantations,Amorpha fruticosa (1) ,Pinus tabulaeformis (1),
Platycladus orientalis (1), Populus (IV),Robinia pseudoacacia (V) and Caragaua korshinskii (V) ,on
slope land converted from farmland in the Loess Plateau were measured,and their soil biological activity in-
dexes were calculated to compare the difference of soil biological activity among them. The results showed
that there exhibited significant improvements of the soil MBC, soil respiratory rate and soil enzyme activity
of all forest plantations at 0—60 cm soil depth. At 0—20 cm and 20 —40 cm soil depth, the maximum in-
crease of soil respiratory rate,urease and alkaline phosphatase activity were all in the V site,and the maxi-
mum increase of soil catalase and invertase activity were both in the V[ site,while soil MBC in the V site
and in the [ site respectively exhibited the maximum increase. At 40—60 cm soil depth,soil respiratory rate
and urease activity in the V site were much higher than those in the other sites,and the maximum increase
of soil MBC, catalase and invertase activity were in the V| site,while the difference in soil alkaline phospha-

tase activity among all sites were not significant ( p<C0. 05). The soil biological activity index was in the or-
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der I>V >1>1I>1 >IN > control. Considering the soil biological activity,the most suitable cultiva-

tion species for the construction of plantations on the slope land converted from farmland in the Loess Plat-

eau were C. korshinskii and R. pseudoacacia. Soil microbial biomass carbon,soil respiration rate and soil en-

zyme activity could be improved by building forest plantations on slope land converted from farmland.

Key words: [.oess Plateau; slope land converted from farmland; different tree types; soil biological activity;

soil biological activity index
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Fig. 1 Content of soil MBC of different forest plantations
at 0—20,20—40,and 40— 60 cm soil depths
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Fig. 2 Soil respiration rate of different forest plantations at

0—20,20—40,40—60 cm soil depths
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Table 2 Soil enzyme activity of different forest plantations at 0—20,20—40,and 40— 60 cm soil depths

s 12 /em HME@I& B wﬁ‘@@?ﬁf‘?ﬂi@iﬁff ﬁifhi#ﬁ?ﬁ‘l’i %*ﬁﬁﬁ?ﬁ'lﬁai
/(mge+g 'ed ) /(mgeg ted ) /(mg+g 1) /(mgeg ted )
gy 0~20 2.7940.08d 3.9540. 47c¢ 0.18%+0.01a 3.294+0. 13cd
20~40 1.9840. 03¢ 0.56+0.03d 0.1540.029b 1.9940. 02b
40~60 1.3540. 03¢ 0.25+0. 16ab 0.0140.00d 0.86+0.11b
Yi{E 2.04 1.59 0.11 2.05
I 0~20 4.40+0. 33¢ 4.1040. 25¢ 0.17+0.02a 3.12+0. 10d
20~40 3.0140. 20b 2.02740. 43¢ 0.1540.01b 2.16+0.19b
40~60 2.87+0.20b 0.33+0. 16ab 0.02+0.00b 0.83+0. 34b
¥y {H 3.43 2.15 0.11 2. 04
4 0~20 2.56+0.01d 4.26+0. 04c 0.1740.02a 3.104+0.01d
20~40 1.3040. 05¢ 2. 3640, 0dc 0.15+0.00b 2.1441.33b
40~60 0.74+0.05e 0.16+0.00b 0. 0040, 00d 0.26+0.07c
¥l 1.53 2.26 0.11 1.84
i 0~20 4.41%0.01c 2.8740. 15¢ 0.17%0.00a 3.304+0. 22¢d
20~40 2.074+0.06¢ 0.52+0. 34d 0.1240.00cd 1.66+0.53b
40~60 1.060. 06d 0.14%0.01b 0.0240. 00c 0.6140.01b
¥ifa 2.51 1.175 0. 10 1.86
AR 0~20 6.3740.18a 6.72+0.09a 0.184+0.0la 5.7140.03b
20~40 4.874+0.09a 5.4640.12a 0.12+0.01c 1.4340. 10b
40~60 3.794+0.09a 0.46+0. 41ab 0.02+0. 00c 0.14+0.01c
¥l 5.01 4.22 0.13 2.43
& 0~20 4.81-£0.04b 6.09+0.02b 0.1840.002a 7.26+0.04a
20~40 2.07+0. 0dc 3.4140.09b 0.184+0.0la 6.724+0.01a
40~60 1.0540. 04d 0.68+0.09a 0.03%0.01a 3.71%0. 06a
¥l 2. 64 3.40 0.13 5. 90
Xt i 0~20 2.0040. 13¢ 3.444+0.08d 0.134+0.00b 3.4740.01c¢
20~40 1. 7440. 20¢ 0.83+0.07d 0.104+0.01d 1.7340. 00b
40~60 0.70+0. 20e 0.31+0.01ab 0.014+0. 00d 0.84+0.00b
¥iE 1.48 1.53 0.08 2.01
®3 TEEYFEEERTFHREEE
Table 3 Membership function values of soil biological activity factor
sy A A ) i Bk A i ok O g 3% PEBE IR A G A T P TR A it 45
gl 0. 805 0. 000 0.159 0.135 0.629 0.052
THA 0. 000 0. 654 0.551 0.321 0. 691 0. 049
e 0. 680 0.523 0.014 0.358 0.538 0. 000
i 0. 368 0.477 0.293 0. 000 0.451 0. 005
il 0.786 1. 000 1. 000 1. 000 0.518 0. 145
Frék 1. 000 0. 654 0. 329 0. 730 1. 007 1. 000
X 0.136 0. 205 0. 000 0.116 0.009 0. 044
R4 TEEYZFEEFERSDH
Table 4  Analysis of principal components of soil biological activity factors
F 5y AR W A ) ok 0 33 % O il 3% P PERERR A EME o L AR W O
FRAE 4.476 0.707 0.319 0.196 0. 166 0.136
Pl & 74. 600 11.780 5. 320 3. 260 2.770 2.270
2R T ik % 74. 600 86. 380 91. 700 94. 960 97. 730 100. 000
K 17 745 0. 877 0. 891 0. 780 0.936 0. 876 0.813
AW 0.169 0.172 0.151 0.181 0.169 0.157
F5 ITEEYRABESEH
Table 5 Soil biological activity index
sy ES T/ kil B R Fr ok pORi

SAT 0.299 0.378 0.363 0. 265 0. 747 0.791 0. 088
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