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Soil Biological Quality and Their Integrated Assessment in Ulanbuh Oasis Areas

BAO Yao-xian, XIAO Jing-jing., LIU Xiao-wei,SUN Yan-fang
(Beijing BHZQ Environmental Engineering Technology Co. ,Ltd. ,Beijing 100176 ,China)

Abstract ; This study analyzed the characteristics on soil microbial quantity and soil enzyme activities in 0—
20 cm soil layers of 10 types of forestland and 6 types of farmland occurring in Ulanbuh oasis area. An inte-
grated quantitative assessment was carried out on the soil biological quality by factor analysis method. The
results showed that the variation coefficients of microbial quantity (3 kinds) and enzyme activity (7 kinds)
were 123% —173% and 42% — 73% , respectively. The average quantities of bacteria and actinomycetes
were 13.0 and 3. 2 times more than the control, exhibiting significant positive effects on the improvement
of soil quality. The average fungus quantities of shrub lands were 2. 7 times more than the control,and that
of arbor lands and farmlands was 0. 8 times (negative effect). The soil enzyme activities of sucrose,urease,
catalase,alkaline phosphatase, cellulase, polyphenol oxidase were 4. 2,2.0,2. 0,2. 2,2. 2 and 1. 3 times
higher than those of the control (these showed positive effects) ,respectively,the soil protease activity was
0. 8 times higher than the control (negative effect). Eleven indicators of organic matter, cationic exchange

capacity,fungus,actinomyces, sucrase, urease, catalase, alkaline phosphatase, polyphenol oxidase, protease
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and physical clay were screened out and their contributions achieved 82% to soil biological quality index
(SBQIs) , the evaluation results of SBQIs were scientific and reliable (R*=0. 875). SBQIs of all forestlands
and farmlands were 1.5—2. 7 times higher than those of the control samples on average,the proportion of
SBQIs<<0. 5 (SBQIs<<1) was 97. 7% indicating that the overall soil biological quality was improved
through oasis systems built in study area over 30 years, but SBQIs were very low wholly. The mean of
SBQIs was farmlands (0. 31) ,arbor lands(0. 28) ,shrub lands(0. 27) , Elaeagnus angustifolia (0. 38) ,alfal-
fa (0. 35),seed melon (0. 34) =tomatoes(0. 34) , Populus simonii X (P. pyramidalis + Salix matsudana)
cv. poplaris) (0. 34),seabuckthorn (0. 33), P. gansuensis (0. 30) = maize (0. 30) , oil sunflower (0. 27),
sunflower (0. 25) = Tamarix chinensis (0. 25),Atraphaxis mandshurica (0. 25), Hedysarum scoparium
(0. 24) = Caragana korshinskii (0. 24),Zygophyllum xanthoxylum (0. 23) = P. alba var. pyramidalis
(0. 21) ,control (0. 14). It was suggested that arbor species,such as poplar trees could be planted densely in
the areas with favorable irrigation conditions, while for those areas without irrigation conditions, nitrogen
fixation shrubs were recommended, such as Hippophae rhamnoides and Elaeagnus angustifolia ,in crop
land,leguminous forage grass such as alfalfa and low cash crops should be cultivated.

Key words: Ulanbuh oasis area; land utilization; soil microbe; soil enzyme; integrated assessment of soil
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Table 1 Basic information of the plantations
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Table 2 Statistical characteristics on soil biological indicators in 0—20 cm soil depth
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HrEEig 8.12 2.08 3.74 0.80 ¢ 9.33 ¢ 0. 98 be 0.08 ¢ 0.07 ab 0.43 ab 0.08 b
e 15.50 12.03 4.12 2.12 abc  16.32 ab 1. 85 abc 0.13 abc 0.11 a 0.27 b 0.09 b
INERY 15. 37 6.89 6.66 1.10 be  20.90 a 1.88 ab 0.13 abc  0.08 ab 0.69 a 0.19 ab
AR 3.06 4. 29 15. 64 1. 48 abc 9.31 ¢ 1. 06 be 0. 13 abc 0.07 ab 0.42 ab 0.09 b
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bk 21. 29 4,46 9. 88 1.83 abc  15.59 abec  1.36 be 0.21 ab 0.07 ab 0.36 b 0.19 ab
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Table 3 Correlation matrix on soil biological,key physical and chemical indicators (n=172)
LBl A BB CEC M =N | & HEHE RS fkpg  SEERE MR ZHmAE EAE KRB
CEC 0.596" "
HTE 0.160 " 0.048
HRF —0.141  —0.195" 0.103
EA] 0.394" 0.215° "  0.307" " —0.027
HEHE S 0.575" " 0.355"°  0.038  —0.060 0.255" "
ik 0. 460" 0.272" " 0,199 " —0.126 0. 147 0.535""
HEMER  0.682" 0.560° " 0.153° —0.175"  0.2447 7 0.503° " 0.488"~
WPETEEREE  0.333° % 0.145 —0.029  —0.006 0.100 0.525° " 0.402" " 0.352" "
ZWAMLE  0.567" " 0.440° " 0.084  —0.123 0.179"  0.227"" 0.300° " 0.551° "  0.206" "
EHR —0.307" " —0.228" " —0.056 0.130  —0.117  —0.206" * —0.036  —0,218" " —0.004  —0.196" "
o 4 Z il 0.008 0.121 0.137  —0.028 —0.015  0.080 0.031  —0.004 —0.056  —0.032 —0.182"
YIRS 0.408" " 0,518 0.131  —0.233" % 0.189° 0.192"  0.225°° 0.397" " —0.014 0.3447 " —0.189" 0.076
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Table 4 Loading,weight and contribution rate of principal component factors
ek PCF 1 PCF 2 PCF 3 PCF 4 PCF 5 PCF 6 B &
A BB 0.677 0. 465 —0.161 —0.132 —0.022 —0.363 0.853 0. 096
FH B 732 i i 0.875 0. 165 —0.012 —0.099 —0.150 —0.058 0.794 0. 090
T 0.013 —0.093 0.593 0.091 0. 009 —0. 560 — —
HH —0.114 —0. 002 0.068 0.089 0. 954 0.006 0.938 0. 106
iR T 0. 320 0.187 —0.004 —0.084 —0.019 —0.843 0. 445 0. 050
HE T Al 0.268 0.836 —0.033 —0.156 —0.022 —0.157 0.812 0.092
iR it 0.294 0.473 0.882 0.454 —0.323 —0.129 0.975 0.110
i 4 Al S 0.752 0.403 —0.012 0.115 —0.090 —0.196 0. 790 0. 089
L W R 0.019 0. 861 0.017 0.017 0. 050 0.012 0.818 0.092
Z W S AL 0.819 —0.031 —0.043 —0.081 0.089 —0.145 0.702 0.079
5 H W —0.170 —0.073 —0.152 0.897 0.125 0.075 0.934 0.106
21 Y K T —0.005 0.073 0.190 —0.172 0. 056 0.111 — —
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