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Effects of fencing on microbial communities and

soil enzyme activities in Damxung alpine grassland
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Abstract; The deterioration of soil ecosystem and soil degradation related to overgrazing were serious and
cannot be restored in short period. In order to determine the impacts of fencing on the soil enzyme activities

and soil microbial communities in Damxung steppe, the activities of B-glucosidase, invertase, phenol oxi-
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dase, peroxidase, L-asparaginase, protease, urease and alkaline phosphatase were investigated, as well as
the biomass of bacteria, fungi, actinomycete, gram-positive bacteria and gram-negative bacteria. Water
soluble organic carbon (WSOC) and water soluble organic nitrogen (WSON) in soils with all fencing treat-
ments were significantly higher (P<C0.05) than that in grazing soils. There were significant variations of
soil moisture and pH between grazing and fencing 6 years. Invertase and L-asparaginase activities signifi-
cantly increased with the fencing year extended. The biomass of bacteria, actinomycete and gram-positive
bacteria in soil with 6 years fencing were significantly higher (P<C0.05) than that in soil. All of these re-
sults suggested that fencing changed not only soil physicochemical properties, but also soil enzyme activi-
ties and microbial communities. The further pearson correlation analysis showed that WSOC, WSON and
moisture had significantly positive correlation with soil enzyme activities and soil microbial communities
which suggested that all of tested factors could be good indicators for grassland degradation and restora-

tion. All of these results showed that fencing helped improving soil organic matter to promote growth of

microorganism and recovery of alpine grassland ecosystem.
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Table 1 Physical and chemical character of sampling sites

A3 Treatment

&b
i [l &t 1 4F [Bl &t 4 4F [l &t 6 4F
Parameter
Grazing Fencing 1 year Fencing 4 year Fencing 6 year
T4k WC/ % 25.384+1.29b 26.61=+1.42ab 26.554+1.34b 28.46+1.91a

pH 6.224+0.06a

b+ Sand/ % 43.69+1.21a
¥t Silt/ % 55.15+1.16b
K+ Clay/ % 1.160.20a
AL TOC/g » kg 26.84+1.12a
4% TN/mg * kg ! 1.5840.02a
A C/N 17.0140.57a
2 TP/g * kg ! 0.60£0.02a
KA LK WSOC/mg + kg ! 179.95420.46b
KIEEAHLA WSON/mg « kg 17.7941.88b
FAMET NH, " /mg « kg™! 5.30+1.15a
HEREE NO,  /mg * kg ! 8.11£0.85a

BAREE SO,° /mg * kg ! 11.8540.51a

6.1940.06a
35.58+4.72b
62.84+4.44a
1.59+0.43a
25.06+0.85a
1.4340.02a
17.51+0.44a
0.58+0.02a

199.78+22.16a

19.71+£1.92a
8.22+2.10a
8.6910.65a
12.97+£1.19a

6.0840.05a
39.4442.99a
59.39+2.91b
1.18+0.12a
28.23+0.66a
1.524+0.06a
18.64+0.38a
0.61£0.01a

246.19+34.84a

23.81£3.72a
5.22+1.94a
9.70+1.76a
19.29+4.22a

6.01+0.02b
38.33£1.18b
60.84+1.16a
0.84£0.04a
27.59£2.96a
1.550.09a
17.734+0.95a
0.60£0.02a
251.97+£29.94a
23.82£4.00a
3.50£1.46a
5.7741.12a
25.40£14.42a

T AT AR /NG 5 R 3R AN R A B i) 22 7 .25 (P <C0.05) .

Note: Different lower case letters within the same row indicate significant difference among different treatments at 0.05 level by LSD test.
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Table 2 Correlation coeffients between soil physical and chemical character and enzyme activities

LD FENERE  pAIAIMEE RS ByAALRE SRR EORE L RABMEE IREE R TR
Parameter Invertase f-glucosidase Phenol  Peroxidase Protease IL-asparaginase Urease Acid
oxidase phosphatase
pH —0.133 —0.021 —0.363 0.399 —0.063 —0.321 —0.295 —0.570"
HHLEK TOC 0.198 0.550" 0.018  —0.276 0.555 " 0.512" 0.217 0.778" "
4% TN —0.109 0.627" —0.011 —0.122 0.463 0.257 0.424 0.824" "
WAt C/N 0.435 0.249 0.017  —0.263 0.392 0.568" —0.159 0.363
T4k W 0.173 0.219 0.209  —0.612" 0.631"" 0.664" " 0.402 0.723""
70 1 Sand 0.184 0.165 0.191 0.045 —0.208 0.228 —0.038 0.364
#r + Silt —0.177 —0.134 —0.180  —0.060 0.223 —0.205 0.053  —0.330
#h + Clay —0.163 —0.431 —0.214 0.139 —0.060 —0.368 —0.141  —0.567
KA PR WSOC  0.5527 0.106 0.023  —0.310 0.235 0.654" —0.042 0.141
KEMEAPLA WSON  0.063 0.305 —0.248  —0.311 0.543" 0.481 0.258 0.274
R NH, © —0.179 —0.274 —0.062 0.065 0.117 —0.014 0.181  —0.157
THER LR NO, —0.253 0.196 —0.481 0.409 0.050 —0.149 —0.192  —0.222
iR SO, —0.068 0.482 —0.548" —0.085 0.216 0.105 0.100 0.109

W x AR FHME(P<C0.05); » » REMBFEMHX(P<<0.01).n=16. T,

Note: * and * * indicate significant correlation at 0.05 and 0.01 level, respectively. n=16. The same below.
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Table 3 Correlation coeffients between soil physical and chemical character and soil microbial communities

LD A TR N} e HR 2T HEYS  MWHEES5H FRIE
Parameter Bacteria Fungi  Actinomycete FH: B BH M i 41 B LM P LU AE [iI7&SR-IREN
G™ G~ F/B GT/G™ e AH cy/pre

pH —0.313  —0.110 —0.405 —0.469 —0.235 0.175 —0.592" 0.144
Lk TOC 0.648° "  0.846" " 0.843"" 0.713"" 0.597" 0.318 0.515" 0.210
2% TN 0.730" " 0.614" 0.828" " 0.746" " 0.792" " —0.048 0.407 0.164
A C/N 0.248 0.707" " 0.465 0.332 0.110 0.578" 0.370 0.227
+ 4k we 0.731°*  0.401 0.831° " 0.872°°  0.653" " —0.248 0.811° " —0.252
b+ Sand —0.095 0.236 0.061 0.038 —0.103 0.288 0.192 0.496"
# 1 Silt 0.126  —0.201 —0.039 —0.007 0.116  —0.277 —0.150 —0.493"
A £ Clay —0.289 —0.519" —0.276 —0.362 —0.084  —0.289 —0.570"  —0.317
KA PR WSOC 0.023 0.362 0.297 0.212 —0.176 0.405 0.555" 0.153
K A PLA WSON 0.455 0.428 0.544" 0.518" 0.351 0.026 0.523"  —0.124
BB+ NH, 0.273  —0.308 0.138 0.226 0.393  —0.618" —0.006 —0.484
MR R NO, ~ —0.125  —0.047 —0.334 —0.276 —0.068 0.017 —0.387 0.188
AR ER SO, —0.167 0.078 —0.163 —0.147 —0.230 0.194 0.046 0.240
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