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Table 1 Soil physicochemical properties of grasslands relative to grazing degree and sampling time

Ay T A A BRAS f T kR EER IR HA R
Month Grazing degree Soil Organic carbon Readily available  Available phosphorus
moisture ( % ) ( g kgil ) nitrogen ( mg kgil ) ( mg kgil )
5H L2Y i 166.0 +0.1 157.6 +13.2 38.0+ 6.4 1.2£0.2
May Light grazing
Hh RS 162.0+0.4 149.7 +27.6 46.3+8.5 1.1+£0.2
Moderate grazing
RO 75.0+0.1 87.5+8.4 56.5+6.2 1.8+0.4
Heavy grazing
7A R 157.0 £0.1 157.1+12.1 40.8 + 8.4 22+£05
July Light grazing
rf R 131.0+£0.3 137.0 = 20.1 28.9+4.3 2.0+0.2
Moderate grazing
T A 75.0 £ 0.0 88.6+4.8 21.9+£2.9 2.3+0.1
Heavy grazing
9A BT 185.0£0.2 177.2+8.3 39.7+2.6 0.7 +0.1
Sep. Light grazing
v B 176.0 £ 0.3 167.6 +22.4 34.5+6.0 1.4+0.4
Moderate grazing
GEWITe 97.0+0.2 110.7+17.5 302+1.7 1.5+0.1

Heavy grazing

. FME £ FRIEIR 2 Note: Means = S.E
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Table 2 Repeated measurements and ANOVA for effects of grazing on biomass of plant communitiesand soil physicochemical properties

relative to degree of grazing and time of sampling

AT

Soil physicochemical properties

R T L

Biomass of plant community

it H Eistan PACA

FIWAKE AL AR e
ftems  Index Readily FAR HE - W WEY
Soil Organic Available Ruderal
available Gramineae Cyperaceae Root Litter
moisture carbon phosphorus grass
nitrogen
T Df 2 2 2 2 2 2 2 2 2
Grazed F 31.647 12.925 0.480 1.583 811.787  207.532  28.612 137.013 8.816
p <0.01 0.001 0.628 0.238 <0.01 <0.01 <0.01  <0.01 0.003
BOBERE Df 2 2 2 2 2 2 2 2 2
Sample time  p 1.434 1.979 5.598 9.563 323.977  427.220  44.338  21.503 122.214
p 0.254 0.156 0.009 0.001 <0.01 <0.01 <0.01  <0.01 <0.01
WO x Df 4 4 4 4 4 4 4 4 4
HOpmEf] g 0.130 0.062 2.453 1157 348015 52234 14433 10781  17.083
Grazed p 0.970 0.992 0.067 0.349 <0.01 <0.01 <0.01 <0.01 <0.01
X Sample

time

B AR BUVHCR AR E R OBOt R AR (113 .
2.3 TIREHBESHEHYMIENXE

A SRR v B SR R R L SRR PR AR G R
2 KA I R T . IR (LR RARE
VRRL, ARIH . MRS Y A ) A
PP (AL4E LSk . AR R

HLBR S ) AR ML R R U (R
B, BHRE . B4R . MENReLRi) il
PrAs A W A G R (p<0.05) o MR
AL S R A (AR (r=0.221) B HER
EPERUHE R = (r=0.165) , RUIMEYIHERK 5 1 45%
2 HUREVE AR S B
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Fig. 2 Characteristics of plant communitiesof grasslands different in grazing degree and sampling time

=3

SLRFFANREA LEFAREREREMATLIER (SEMEETHED

Table 3 Change in composition (% ) of nematodes communities in grasslands different in grazing degree ( mean of all the samples )

J& HIRAHE R Fh RO L

Genus Trophic group"’ Light grazing Moderate grazing Heavy grazing
Tylenchus P2 3.6” 6.8 15.6
Helicotylenchus Pf3 1.8 3.9 4.8
Hirschmanniella Pf3 3.1 0.1 0.1
Rotylenchus Pf3 0.1 0.2 0.8
Tylenchorhynchus P{3 3.8 0.7 3.1
Axonchium Pf5 0.7 0.5 0.7
Aphelenchoides Fu2 0.7 2.5 3.3
Aphelenchus Fu2 0.2 0.5 0.7
Ditylenchus Fu2 0.8 1.2 1.1
Filenchus Fu2 3.0 4.5 4.7
Dorylaimoides Fu4 1.0 1.8 3.2
Leptonchus Fu4 0.3 0.9 0.7
Caenorhabditis Bal - 0.2 0.1
Diploscapter Bal 0.1 — —
Mesorhabditis Bal 0.4 1.3 0.2

http: //pedologica. issas. ac. cn
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Genus Trophic group'’ Light grazing Moderate grazing Heavy grazing
Protorhabditis Bal 1.7 2.5 2.2
Acrobeles Ba2 — 0.3 —
Acrobeloides Ba2 0.3 6.3 11.6
Anaplectus Ba2 10.8 6.4 2.1
Cephalobus Ba2 1.1 9.7 8.4
Chiloplacus Ba2 0.1 0.2 0.3
Chiloplectus Ba2 0.2 — 0.3
Monhystera Ba2 10.8 1.2 1.1
Plectus Ba2 8.3 11.2 6.1
Tylocephalus Ba2 0.4 3.1 1.6
Bastiania Ba3 0.1 0.1 0.4
Cylindrolaimus Ba3 2.6 0.2 1.2
Prismatolaimus Ba3 13.3 7.6 7.3
Rhabdolaimus Ba3 1.3 0.4 0.5
Teratocephalus Ba3 8.1 7.3 4.2
Alaimus Ba4 0.6 2.5 1.0
Tripyla Pr3 0.3 — —
Coomansus Pr4 1.4 0.6 —
Iotonchus Pr4 0.5 0.4 0.6
Aquatides Pr5 — — 0.3
Nygolaimus Pr5 0.3 — 0.1
Allodorylaimus Om4 2.0 3.7 4.4
Enchodelus Om4 6.1 1.0 2.1
Epidorylaimus Om4 3.2 3.8 2.7
Labronema Om4 0.3 1.3 1.3
Mesodorylaimus Om4 6.4 4.6 1.1
Aporcelaimus Om5 — 0.5 —

1) 2R s REPE A JR BB O AR 2 s S PR 8 LK AR TG s X 38, AR BongersFBongers [ 11 ] KFerris® [ 17 ] ¥ ¥4 o)
e Pf: MEZLM, Fu: BEBELH, Ba: BHMEKE, Pr: iELE, Om: ELH; c-pERIMRIESCHR [15] 0 TR 2) %
LRI PR R T AT (5 B B CHORESFIME ) o 3) IR IR SRAE 2 i o v BT o B9 LU 1) 20 0.1 9 B8 T AR it P 80 2 IR
2% Note: 1) Trophic groups of soil nematodes characterized by feeding habits and life history characters. Pf stands for phytophagans; Fu

[11,17]

for fungivores; Ba for bacterivores; Pr, predators; and Om for omnivores ; numbers following the functional groups indicate the

‘ )

cp values 15 The same below. 2 ) Proportion of each genus is the mean of three sampling times ( May, July and Seplember) 3) —

represents situations where this genus of nematode genus is less than 0.1% in the total population of nematodes, or not found

http: //pedologica. issas. ac. cn
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Fig. 3 Populations of nematode communities and trophic groups in grasslands different in grazing degree and sampling time

R4 MUREERER. AN EEMERARENERLHNEENEAESNER

Table 4 Effects of grazing and timing of sampling on nematode communities and trophic groups evaluated via repeated measurement and

ANOVA
LRI D S SR
SRR =T TN Nematode communities and trophic groups
WA
Statistical 2 TR ‘ n s ‘ ‘ ‘
Ttems . LR 1 THIEZ R LR WL s MErLd
indices Nematode
Plant feeders Fungivores Bacterivores Predators Omnivores
community
T Df 2 2 2 2 2 2
Grazed F 21.640 6.699 0.251 19.490 8.662 42.215
P <0.01 0.008 0.781 0.008 0.003 <0.01
R B[] Df 2 2 2 2 2 2
Sample time F 19.175 5.439 1.625 14.601 0.366 31.371
p <0.01 0.010 0.214 <0.01 0.697 <0.01
HOH < BORERERL D 4 4 4 4 . A
Grazed F 1.882 0.466 10.378 2.397 0.305 5.332
x Sample time P 0.139 0.760 <0.01 0.072 0.873 0.002
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Fig. 4 Analysis of pathways of the effects of grazing on soil nematode communities with the structural equation modeling ( SEM ) method
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Effect of Grazing on Soil Nematode in Alpine Meadow on East Edge of the
Tibetan Plateau and Its Mechanism

HU Jing HE Guiyong YIN Xin LI Lanping CHEN Han YAN Jun DU Guozhen'
( Key Laboratory of Arid and Grassland Ecology, Ministry of Education, Lanzhou University, Landzhou 730000, China )

Abstract [ Objective] The Tibetan Plateau has a unique function in physical environment and
ecosystem because of its unique geographical features. Grazing is the main practice of management of
grassland ecosystems and plays a crucial role in maintaining biodiversity and ecological processes. So volumes
of researches have been reported on plant communities and soil physicochemical properties of the grasslands
in the Tibetan Plateau, however, little has on the impacts of grazing on diversity of soil nematodes in this
alpine regions, although soil nematodes play an important role in process of the ecosystem. The unique
properties of the alpine grassland mean that grazing may have impacts distinct from what the other terrestrial
ecosystems have on soil nematode communities. It is, therefore, critical to do more researches on impacts
of grazing on population and biodiversity of the soil nematode communities in this region and how grazing
affects soil nematode communities, through altering plant communities or soil physicochemical properties.

[ Method] In this study effects of grazing on soil nematode communities, plant communities and soil
physicochemical properties, relative to degree of grazing (light, Moderate and heavy ) were explored.
Effects of timing of sampling and grazing management and their joint effects on these indices were analyzed
via repeated measurements and ANOVA. Changes in biomass of the nematode communities and the plant
communities and soil physicochemical properties were observed and the data gathered were analyzed to
explore relative importance of alternative pathways of the effect of grassing on nematode communities with the
structural equation modeling ( SEM ) method. [Result] The effects of grazing on nematode communities,
plant communities and soil physicochemical properties were related to degree of grazing, time of sampling
and their interactions. Population of bacterivores nematodes, biomass of plant roots, biomass of plant
litter, soil moisture content and soil organic carbon content were all the highest in grasslands lightly grazed

(p<0.05) ; biomass of ruderal weeds was the highest grasslands moderately grazed; and population of
omnivorous nematodes was the lowest in grasslands heavily grazed (p <0.05) . Soil nematode communities
was significantly related to plant communities and soil physicochemical characteristics (p <0.05) . SEM
analysis shows that grazing affects plant feeders and bacterivores nematodes by changing plant communities.

[ Conclusion] This study reveals that grazing can change soil nematode communities, biomass of plant
communities and soil physicochemical properties. All the findings in this study suggest that changes in
nematode communities are mainly caused by changes in plant communities. This study is the first effort that
has been done by the authors on effects of long-term grazing on soil fauna in alpine meadows of the Tibetan
Plateau and its mechanism. This study may have laid down a foundation for future researches on ecological
processes of above-ground and underground ecosystems. It is suggested that in future studies, emphasis should
be laid on effects of plant community diversity and individual plant properties on soil nematode communities.

Key words Grazing management; Plant communities; Soil physicochemical properties; Nematode

communities
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