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Fig. 1 Vertical distribution of soil nematode individuals density and its interannual variation
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Fig. 2 Interannual variation of relative abundances of soil nematode trophic groups
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Fig. 3 Spatio-temporal variation of individual density, relative to soil nematode trophic groups
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Table 2 Diversity index of the soil nematode communities

e ¥ Index Y Year [l & Enclosed L Grazing
H' 2013 2.00 £ 0.38a 1.76 £ 0.33a
2014 2.27 £ 0.41b* 1.87 £0.58a

2015 1.71 £ 0.47a** 2.20 +0.30a

J' 2013 0.86 +0.08a 0.86+0.11a
2014 0.88 £ 0.06a* 0.93 £ 0.04h

2015 0.88 £ 0.09a 0.87 £ 0.06a

A 2013 0.18 £0.07a 0.22 £ 0.09a
2014 0.14 £ 0.07h 0.18 £0.07a

2015 0.24 £ 0.10a* 0.15 £ 0.06a

SR 2013 2.83 +0.87a 2.41 £ 0.56a
2014 3.52 + 1.06b** 2.65+0.091a

2015 2.39 + 0.87a** 3.29 +0.63a

TE: PYE = ARl 22, . BB A dBcBORE 2 (R 25 5k KT (p<0.05) 5 . [EEFEHL S A HBeRoRE b2 5
) 25 Sk B K (p<0.01 ) o ¥IHDuncaniE: % . FIA] Note: Means + SD. *: Significant difference between enclosed lot and
free grazing lot (p<0.05) ; **. Extremely significant difference between enclosed lot and free grazing lot (p<0.01) . By Duncan to

test. The same below

R3 TIREHRBREIEEMLER

Table 3 Functional index of the soil nematode communities

F88Index A} Year il Enclosed T Grazing
MI 2013 3.72+0.51a 3.36 + 0.25a
2014 3.30%0.51a 3.66 % 0.69a

2015 2.88+0.72b 2.75+0.51b

PPI 2013 2.19 +0.44a 2.43+0.33a
2014 2.24 + 0.30a* 2.01+0.02b

2015 2.10 +0.39a 2.16+0.17¢

NCR 2013 0.26 +0.32a 0.46 + 0.29a
2014 0.51+0.21b 0.33+0.28a

2015 0.44 + 0.20a 0.64 + 0.23h*

x4 FREHMIEIKEREE

Table 4  Soil moisture and temperature in the enclosed lot and free grazing lot

AR Rk dit + e
SEAy Year Soil moisture content ( % ) Precipitation Soil temperature
[Fl#t Enclosed L Grazing (mm) ()
2013 16.42 + 9.69* 12.66 +5.28 85.4 12.1
2014 22.01 £9.37 18.99 +8.17 91.8 12.2
2015 2.84 £0.92 3.23+1.74 72.6 13.1
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Table 5 Correlation coefficients of soil moisture and temperature with nematodes relative to trophic group

IS K

Soil moisture content ( % )

TR

Trophic group

Soil temperature ( °C )

Fl % Enclosed W Grazing
Fu 0.394% 0.389% -0.438
Ba 0.338% -0.007 -0.121
Op 0.579% 0.553% -0.310
Pp 0.621%* 0.303* -0.713%
BAL Number 0.625% 0.313% -0.750%

(ind. 30g fresh soil ™)

Heo*: 720.05 (XU ) K ZAHOG; *=: FE0.01 CBUI ) 7K 18 # #H K Note: *: Significant correlation at the 0.05 level

(2-tailed ) ; **. Significant correlation at the 0.01 level ( 2-tailed )
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Effects of Free Grazing or Enclosure on Soil Nematodes in Alpine Meadows in
North Tibet, China

XUE Huiying' LUO Daqing® WANG Hongyuan® QU Xingle’
(1 College of Resources and Environment, Tibet College of Agriculture and Animal Husbandry, Linzhi, Tibet 860000, China)

( 2 Institute of Plateau Ecology, Tibet College of Agriculture and Animal Husbandry, Linzhi, Tibet 860000, China )

Abstract [ Objective] The North Tibet Prairie lies in the inland of the Qinghai-Tibet Plateau and is
one of the most important grassland ecosystems in China. Recent years have witnessed an apparent rising trend
of the expansion of severely degraded grassland in area. According to relevant data available, in 2013, the
area of slightly degraded grassland expanded to cover 62.0% of the total of the prairie. [Method] During
the initial period of this research project, an investigation was carried out of soil nematode communities
under different plant communities in the alpine meadow of Nagqu County of North Tibet. It was found that soil
nematode communities responded significantly to degradation of grassland. On such a basis, the research
went on with colleting soil samples from two tracts of natural grassland in the same area, one enclosed and the
other exposed to free grazing for 3 years in a row ( 2013—2015) , for analysis of changes in soil nematode
communities along the soil profile (0 ~25 e¢m ) , with soil moisture and temperature taken into account,
in an attempt to explore effects of grazing on alpine meadow, and effects of enclosure on degraded alpine
meadow. Soil nematodes in the soil samples were collected using the shallow basin method and analyzed for
composition, number of individuals, and diversity of the nematode communities, and their relationships
with soil temperature and water content. [Result] Results show that the two tracts of grasslands differed
sharply in all the indices of soil nematode community. The nematode community in the enclosed tract were
higher than that in the grazing tract in nematodes individual density, diversity index ( H') , species richness

(SR) , and dominance index (1) . The number of nematode individuals varied greatly from year to year
in both tracts. Phytophagous nemitodes are the major contributor to the changes in nematode population of
the community. The number of bacterivores and nematode channel ratio ( NCR ) value shows that the grazing
tract was higher than the enclosed tract in organic matter conversion efficiency. In the studied area under the
same grazing intensity as it has, maintaining or increasing species diversity of the nematode community is
conducive to species coexistence and ecosystem stability of the grassland. Maturity index ( MI ) and plant
parasite index ( PP1) values demonstrate that the five years of enclosure did not have any obvious positive
effect on stability of the ecosystem. [Conclusion] Composition, individual density, diversity index and
other indexes of soil nematode communities may reflect to a certain extent conditions of the environment they
live in. All the findings in this study indicate that in the studied region, the current grazing practices are
still within the reasonable extent do not have any pressure forcing the grassland to degrade. So free grazing
controlled within a certain intensity may contribute to maintenance of the stability of the grassland ecosystem.

Key words Nematode; Biodiversity; Alpine grassland ecosystem; Tibet
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