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Dynamics of soil meso- and microfauna communities in Zoigé alpine meadows on

the eastern edge of Qinghai-Tibet Plateau, China
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Abstract: Soil fauna play an important role in terrestrial ecosystems, directly or indirectly modulating the availability of
resources for other species by changing biotic or abiotic materials. Knowledge of temporal variability of soil fauna is crucial
to understanding soil community dynamics and food webs, especially in variable systems such as an alpine meadow
ecosystem. A typical alpine meadow in Zoigé County grassland located on the eastern edge of Qinghai-Tibet Plateau, China,
was studied to document the composition, diversity, and seasonal variations of soil meso- and microfauna communities in
alpine grasslands. Six 50 m x 50 m plots were established using permanent markers. Five observations were conducted from
July 2008 to October 2009 and six samples in size of 50 ecm x 50 e¢m were investigated in each plot every time. Tullgren and

Baermann’s methods were used to extract 9318 soil meso- and microfauna individuals and these were classified into three
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phyla, seven classes, and 88 taxonomic groups. The mean density of the soil meso- and microfauna community was
39941.67 ind. /m’. Nematoda dominated, accounting for 91. 50% of the individuals in the soil meso- and microfauna
community ; Arachnida ( mainly Acarina) , Collembola, Oligochaeta ( mainly Enchytraeidae) and Insecta ( mainly Diptera
larvae and Coleoptera larvae) made up 3.73% , 2.55% , 1.12% , and 1.07% , respectively. The community individual
density, taxonomic group, and diversity indexes of soil meso- and microfauna varied by season both intra- and inter-years,
with minimum numbers of both individuals and taxonomic groups recorded in July and the maximum in October. Significant
seasonal changes were recorded in community taxonomic groups, individual density, density-group indices, the Shannon
and Pielou indices (P<0.01), and the significant change was also found with Simpson Index (P<0.05). The seasonal
density change trends within the five major classes, Nematoda, Arachnida, Collembola, Oligochaeta and Insecta, were
similar to each other, and had significant differences ( P<0.05). The values of the Sorensen Index among the seasons were
lower than the Morisita-Horn Index, implying the seasonal change has a relatively stronger influence on the taxonomic
composition of the meso- and microfauna community than on the abundance of the dominant taxonomic groups. Pearson
correlation analysis shows the taxonomic group (P<0.01) and individual density (P<0.05) of the community have a
significantly inverse relationship to air and soil temperatures ( depth 0—15 cm) but are not significantly related to monthly
precipitation ; the same results were found with the individual densities of Collembola, Oligochaeta and Insecta, but not to
those of Nematoda and Arachnida. All results suggest the taxonomic composition and diversity of soil meso- and microfauna
communities in an alpine meadow ecosystem on the eastern edge of Qinghai-Tibet Plateau have obvious seasonal
characteristics ; seasonal changes in temperature are the main factor influencing those changes. In addition, the effects of
temperature and precipitation on the soil meso- and microfauna community also implies increased global temperatures will

have adverse short-term effects on soil fauna in the alpine meadow ecosystem.

Key Words: Zoigé alpine meadow; soil fauna; biodiversity; seasonal dynamics
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AR KA 809% 7 AR IIAIXHEE 60% —70% ; XS TERIIL 16—25d, =10 C Bl H 400—900 C;
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FEIAT 241 2009 4F 1Y REK £ 5 2008 AEAR HA G It e, iy w48 8] i 7 2 0R A RIS A8k, XA D s 98 B
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Fig.1 Air temperature, soil temperature and precipitation of Zoigé alpine meadow
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BEVEMIRIEE . 3% FH Sorensen AHALLPE 2R % € (72 M40 A B 95 A R0, 25 58 4 Bl 41 B AY 22 S5 1) 0
Morisita-Horn %ﬁ(%%ﬁ*ﬁﬁ%*ﬁ{u‘@, %%?U/I\%ﬁéqfﬁg) , BN M - Sorensen AH R 22 %K
C, =2¢/(a +b) , ¥ a A AU b0 A B A 2B, ¢ S A B A (A 2, 1
{HAE 0. 75—1. 00 AL, 7E 0. 50—0. 74 i &EAHAL, 75 0. 25—0. 49 S &R AHAL, 78 0—0. 24 A1

2(aV) (bV) 3, [ (an,) (bn,) ]

fBl'; Morisita-Horn 5%§ C,, = LS S A B A T A FUZEEEEL oV BN 53

bIN? 2 an? + aV* 2 bn?
B4 A B H AT B B AMAEL an, A bn, 5390 A B A Oy @ NSRRI MAREL,

X MR A IE 285 0 A 1) B0, 2% 20 8] v /N Y - 398 3 B R 1 25 5 OR BRI O 22 50 BT ((One-way
ANOVA) |, TSR 25 7 W2 W] LSD ¥k (97 22551) Fll Tamhane 3 ( 77 22 A 55) A7 2 B L, T ARMNIES
AR BEEE R log (X + 1D #e¥, SRR IEZS 4345, W Kruskal Wallis Test(H) #ETIESEG 5%, +
SRR Z e | SRR S AR ] 1 5 Z R T Pearson AHIC/MHT (BURAEYS ) o B 19 70 At Ak 34
% Ffl Microsoft Excel 2003 £ SPSS 15 #x{4:,

3 £R551
3.1 UNELE SRS RN B AR

5 WA Loy B B b /N - 8y 9318 WL SRR 3 117 4N 88 (MR 1), KAEHH, &l
( Nematode ) LT EEE 5 KRB 91. 50% ; WRIE 44 ( Arachnida) PMA 5 3. 73% ; 5 2 2K ( Collembola )
2.55% ; HE (Oligochaeta) 5 1. 12% ; R A (Insecta) 5 1. 07% 5 HA4y 2 994U 5 0.28% , BEVE 345 5 N
39941.67 ~/m’,

FELL A2 ORRIZEREFT o5 H B 25 SR, SEBHN P IR 5 H B AR 99. 11% s R4 i
BRAWEEL ( Hypogastruridae ) FIYEWEE ( Neanridae ) 7357 (7% 40 AL 49. 71% F1 17.01% 5 BRI 20 v i A 2k
Bl ( Tarsonemidae ) FIGLES #6R] ( Microdispidae ) 435115 16. 16% F1 15. 57% ; B #4012 IR B 50R) ( Sciaridae )
i 26.52% 3R Chironomidae ) (i 21.84%

3.2 ZHMIE

1 FERL ) i/ NEY SRS RIS A AR B B AR A B AR (B 2)

£ 2008 419 7 2 10 H ], /N -3 Sl W EVE S REE AL Shannon 845X (H) Fl Pielou 184134 2
Kk ;2009 4EAY 4—10 H [H), SEHERL %5 BE-SEHEHE 80 (DG) | Shannon $5 4 (H) 1 Pielou $5 %03 2 14 I
FMASARECR Simpson F8EU(C) W NS et br s R (K 2) R i /N - el Wy BV 1 S EEL
(F=6.99,P<0.01) MAE(F=6.52,P<0.01) %R -2HFEE0(F=4.77,P<0.01) Shannon F541 ( F =4. 99,
P<0.01) Simpson 8% (H=9.67,P<0.05) Fl Pielou $§%% (H=14.42,P<0.01) ¥AH B E 11521k, LA
7 AR AL FNAT [ A8 Ak T e FE A (1) /NS + 3 Sh W VA PR MR W S
3.3 FEEARRIE

2008 F12009 PHAE[] i/ INEL - S S e 4 A O I ARRUME Q2R 1, 45 43 (B A% Sorensen AR BA1: 72 %X
BT 050, 3R I ZE R fn) rh/ NS IR ZN W RIS MR BRI 215 22 5% . 5 Sorensen MHLTE RECA[A],
2% H A5 (B9 Morisita-Horn FHRUE REIILE 0.97 LLL &0 H A RIA AR E RECGE =868 F 1, RIAE T E
X Hi N - SR SRR A5 JERE ARG B R M 5
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Fig.2 Seasonal dynamics of the diversities of soil meso-and microfauna community ( Mean+SD)

AN [P R FeR 4% 2 [ 22 57 4838 (P<0. 05)

3.4 FEEBEmEIE

R T AT e FE e /N - SR Bl R B AR AL B A RIS R A A IR A (R
WG E ) Y] R AR SERNHALLY 6 RIHE, H KB RE S E 3, 2B B 2008 4F 7 H 4y
)10 H 4y 5 00,2000 409 4 £ 10 H A2 582 F(F=5.53,P<0.01), 2008 47 H %2009 4510 H ,
WRIE A i 4] | R AN A SE BN 0 2% FE AR A sh A AR — 20, LA 7 A ik, 10 A dwemy, IF 3948 W1 22
S 3) AR B A AR BLAE 2008 F12009 4F1 10 A4y, 5220025 L 2 Rk 3, nlEnk
ST BEAE 2008 4F1Y 7 .10 H £y 18] 22 505 T 2000 FE 45 H Ay B 22 51 . & 2R BRI AR b Bh A R
W1, 255 AR A RN AR (] AR A Xof rh /N A= S Sh W) &SR I 0 350 ) AELGEAS [R A 0 52 e R AN ]

®1 BRESEEARNETENMEEHSTEME

Table 1 Similarities between different seasons during sampling periods on Zoigé alpine meadow

9 Season 2008 47 J 2008 410 A 2009 4:4 H 2009 47 2009 4% 10 A

Jul-2008 0ct-2008 Feb-2009 Jul-2009 0ct-2009
2008 4E 7 H Jul-2008 * 0.996 0.999 0.999 0.980
2008 4 10 A 0ct-2008 0.480 * 0.996 0.995 0.992
2009 4 4 H Feb-2009 0.255 0.353 * 0.999 0.980
2009 4E7 F Jul-2009 0.231 0.215 0.267 * 0.978
2009 4 10 A 0ct-2009 0.333 0. 405 0.339 0.357 *

XLk Z 124 Morisita-Horn AU R 3K, Z T 24 Sorenson FH{LIPE 25K
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Fig. 3 Seasonal dynamics of the major groups’ density of soil meso- and microfauna ( Mean+SD)

3.4 WmHAMIE

rh/INED - S5 S04 R AR BORN I AR BSR4 g AR, AN [ 2R 1) 2 B AR IS AT — 2
Z5 (Kl 4), 0—5 cm 5—10 em 1 10—15 em [EIAZEFEETE 2008 4209 7 H (F=11.54,P<0.01) 1 10 H fy
(F=9.13,P<0.01) ¥Jf5 B 2 5, MAMARR JC B 22 5 (P>0.05) . ££ 2009 4,42 10 J 5 i 2B (F=
5.58,P<0.05) 14 H A MAKL(F=5.09,P<0.05) A &M EE M 225, ARIZEATH,0—5 om JZ2AY2E

00—5cm B5—10cm B10—15cm

100 | b 80
oo 90 Oc
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5 .
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[72]
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Fig.4 Vertical distributions of soil meso- and microfauna in different seasons ( Mean+SD)

i) — A 53 FPA [l B RR 2 1) 25 57 .45 (P<0..05)
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FEE DL 10 A, MAB0E 43 LWL 10 A fefik, 7 220 Br a5 R R B, [l — )2 R 1 S RERIORT > 45
BT o5 oy FUAEAS R 225 (R 0 8 3 25 5 (P>0. 05) , #E— 25 I AH JC o0 #r 1 32 BH 45 J2 10 2 & 43 L ARSI B 4y
b 500 | IR AR 0 0 ARG (P>0.05) o fH BV LR F , /NS + 588l iy 2SR T8 150 7 1L
AMARBE 5y 32 25 AR 5
3.5 AAEARbXT LIS ) R

Ao R i FE R PN HE SRR 21 Sh A SR K AR AT s R a2k 2, ARSI RETR 2%
TR 35 B 1 5 M 0 2 I A OE (P<0. 01 88 P<0.05) , 5[ /K B J0 L EHHE (P>0.05) ; Hifh %
FEMEFE RS IR TR Y TC BB R (P>0.05) . FERBEP AR T WM E R4 5 R+
AR EFERTAE(P<0.01) , 5EIKARNBE R A (P>0.05) ;2 02 BRIE AAHALN 5 R A K T8
i 2 B TUAHDC(P>0.05) o AHIC /AT 4SS 10 BH A T R A K A A0 PR 3R 3 S B v /N TR - 3
SRR R TR K R, I ELIEEE AR [R 2 14 -+ e sh i s ma i AR [l

F2 SEETS RN RS B E S

Table 2 Results of the correlation analysis between the climatic factors and the soil meso- and microfauna community

VK ZREME Community diversities

im,? ESiiT HE Shannon 15 %% DG 5%k inds wyepE
Groups Density Shannon index DG index Simpson index Pielou index
IR Air temperature -0.586"" -0.397" -0.322 0.089 0.247 -0.204
1 Soil temperature -0.576 " -0.405 " -0.267 0.088 0.240 -0.191
[ 7K & Precipitation -0.293 -0.358 0.037 0.037 0.110 0.025
FEHRHFHE Density of major groups

BH Ttem 2L S 3 2 40 HEH WRIE 4 E 4 HoA 4

Nematoda Collembola Oligochaeta Arachnida Insecta Others
IR Air temperature -0.328 -0.581"" -0.499 ** -0.334 -0.545*" -0.242
T+ Soil temperature -0.339 -0.563** -0.492" -0.332 -0.543*" -0.219
[ 7K & Precipitation -0.338 -0.232 -0.208 -0. 164 -0.364 -0.077

* ox ZERHE(P<0.01) , + 225 53 (P<0.05)
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