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Seasonal responses of the soil meso- and microfauna to litter decomposition
in alpine meadow of western Sichuan™

HE Runlian, CHEN Yamei, DENG Changchun, YANG Wanqin, ZHANG Jian & LIU Yang™

Collaborative Innovation Center of Ecological Security in the Upper Reaches of Yangtze River, Long-term Research Station of Alpine Forest
Ecosystems, Key Laboratory of Ecological Forestry Engineering in Sichuan Province, Institute of Ecology & Forestry, Sichuan Agricultural
University, Chengdu 611130, China

AM Soil meso- and microfauna are an important part of the soil ecosystem. In order to understand the seasonal
dynamics of soil fauna in litters in the alpine meadow of western Sichuan on the Eastern Tibetan Plateau, a field experiment
using litterbags was conducted to investigate soil meso- and microfauna in 6 kinds of herbaceous plants at the end of snowing
season and the growing season. A total of 871 individuals of soil meso- and microfauna were collected, belonging to 1 phylum,
5 classes, 10 orders and 19 families. Among them 562 individuals of soil meso- and microfauna were collected at the end
of snowing season, belonging to 1 phylum, 4 classes, 7 orders and 14 families, with Pygmephoridae and Ameroseiidae as
dominant groups. At the end of growing season, 309 individuals of soil meso- and microfauna were collected, belonging to
1 phylum, 4 classes, 9 orders and 19 families, Liacaridae and Notodontidae being the dominant groups. The result showed
significant seasonal variation of the taxonomic composition and diversity of soil meso- and microfauna communities in litter
decomposition of the western Sichuan alpine meadow ecosystem (P < 0.05), with obvious changes in common groups and rare
groups. Soil meso- and microfauna community diversity of grasses and broad-leaved weeds showed no significant difference (P
> 0.05). Sorensen similarity coefficients of soil animal community in two seasons were below 0.5 in the herbaceous plant litter.
Herbaceous species composition did not show significant influence on soil meso- and microfauna community diversity (P > 0.05).
The results showed that the environmental factors caused by seasonal changes, especially the average daily temperature and
the water content of litters, are the main influencing factors for soil meso- and microfauna community structure in the alpine
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Fig. 1 Annual dynamics of daily mean temperature of the alpine meadow.
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Table 1 Environmental factors in the snowing season and growing season
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Fig. 2 Individual density and group number of soil fauna. Values are mean + SE; * indicates significant difference (P < 0.05). SS: Snowing season; GS:
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Ajuga ovalifolia; Pr: P. roylei; Pp: Polygonum paleaceum.
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Table 3 Similarity index of soil fauna between snowing season and growing season

K Z R ] Growing season
V& Pyl e e U 75 2 R R It A e T e |l 5
Species Festuca Deyeuxia Poa Ajuga P. roylei Polygonum
wallichanica scabrescens crymophila ovalifolia paleaceum
W -F-2F Festuca wallichanica 0.17
HE 8 5 ¢ Deyeuxia scabrescens 0.4 0.27
= R ¥ MR BR Poa crymophila 0.17 0.17 0.13
Snowing season  [& i B L Ajuga ovalifolia 0 0 0 0
HAE 5 P roylei 0 0 0 0 0.18
(L9 Polygonum paleaceum 0.17 0.17 0.13 0.22 0 0.29
R4 WERYSBPLEDGYSEENNERTENTR (FE)
Table 4 Two-way ANOVA of soil fauna diversity (F)
e ZREFERH WAERR RBERE FRERK A KB
- H J C D Individual density Group density
Hiv& ¥ Fh Species 0.564 0.765 0.396 0.477 2.815 1.594
Z=45 Season 32.885 19.084° 309117 48.263" 0.034 60.001"
V% M) ¥ Fh*Z=45 Species * Season 2.044 1.818 1.961 2.313 2.143 2.741"
H: Shannon-WienerZ FEPEFE %0 J: PieloudSJMEFE %L C: Simpsonfli 5 %L; D: Margalef=F & J& 5 5.
H: Shannon-Wiener index; J: Pielou index; C: Simpson index; D: Margalef index. * P <0.05; * * P <0.01.
R5 SBRPLESNYBEEEMSSRRENMSKENHEXRE
Table 5 Correlation coefficients between soil fauna community structure and environment factors
REvE S8 AR B EZ iR T B 5 R AL HERRE FEERK
Community parameter Individual density Group density H J C D
A 451 H #4 & Average daily temperature -0.034 0.760" 0.702" 0617 -0.703" 0756~
H 7% ¥ ¢ /K & Water content of litters 0.140 -0.611" -0.584" -0.519” 0.580" -0.652"

* P<0.05; ** P<0.0l. H: Shannon-WienerZ 354 ; J. Pieloudy 51388 C: Simpsonfl #JZF5%0; D: Margalef ==& F 8 5.
* P <0.05; ** P<0.01. H: Shannon-Wiener index; J: Pielou index; C: Simpson index; D: Margalef index.
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356 FR/INTRY - S EI)Xok 1TPY e LL  A  0  A F ZE E RE 2.40)

DR ARG T AR Y o A ke JEE 9 [l T, A AR O
W3, BULE TR A U R Y R A, XSG |
50 1 A8 S — e A R B SR TT IR 8. R B A K RE
B LYW, RS R A R S
TR BB A, H T AR A FR A A A S RN B — G B )
R, U 7 AR N AT A PR BCRE ST Dk /D, T AR BIF T 25 2R
T IREEN AR L 2 T N B X AR 1A
FERY AR W LR 25T b A 22 S o FU PRI 9 365 . (AR SIE B A
TESRAE YA | I AV A JRy BRAE, b 3 s Wy vy 35 sl 1k
SCHG S5 R REAFTEREALIE SR 0 N R, NI, ok B %
A o 3 SRAE UK RS — 20 B UE AT S 2 R A T S

WETEEE R AR, FAKEY) 73 i AP Z245 LIS W e v
FEARMPEARG , o 1Ly ) - S 3l W T 9% ) o 20 AT 5 R ) 35 22
St ORI, TR KPR 2E S, P I S s 2 B
285 AN, T] — D) RE T Y 55 AR W) Al v 0 55 AR 9] 14 - 38 5 )
FRAIE R R X 2 s W i v 2 A AN AL 2 21 2R A Y 52
W, 3 52 6 9 0 2L S 58 0 . M AL A T W R AL,
RE 5 5% W) 1 398 20 40 B 2H R 45 4. ASBIE 50 e B R A 2
wY e R M 2 E AR Y R R, (R R AR
(1&14) . FE— 27 M i 35 W Rl A0 2215 %) L e sh Wy i v 45 1
BN (24) , J BUAE ) ey Ll R fi AR 25 R G, 1 b2 R
XS Wy T 2 B BRI S W R v 2 R
FEZ AR, XK Z BT E R Y P O
0] = 398 5 49 A 2 1 = R PR R OR [ P, T BB S AR B 5T X
WAk FE RS RS, BB AMES, FWEREE, F
B e Sh W0t Z 45 AL A 5| A PR 8 22 S ) W b 2 )
LIV RTE S

A AR 7S R G0 S WG (Y R A . P A e
SN 1 S Wy S T AR i 1 O 2, (ELDE S AR A WL
TET PRI A R F AR M A A A2 Al (3R2) , TR
L 3 SRR 2 7 1 A AR 2 ORI ) DL S TR R A A SR
A AT ZERE W A 5 WL 25 R S0 R 0 g
2305 R A ot g A A5 A 2R R BRI B B, T IR
25005 TR T S PR R A5 (A A R H B o A AR R PR 4
e HE— 2P RN VG g L ) S Sl W A W R 2L R AT
AR, [ I S O R AT SRR R LS AR 2 A
P EA B v R . 3 32 Bt T (R LS sl 0 T R
A A 37 AL R0 3 S [ e 9 5 0N, IR R A AR S TR
S Sy Ff 8] 5 4 5% R BOBIR, DT 5 2 A 7 D0 3ol R 28
e HE A R IR Y S AR A BB S A S S )
TETE A S Z AT sh 8 AW e 45 AL R W] 1 sh ) 32
B S FIRG 7 5 K BRI A 35 (P < 0.01) (5R4).
BT DA Ao 5 it JEE R (] 2% R i - S s W A v 2
U A PR BE R T RE RS 3RS A . AR AR
S SR AT X £ 0 g SR P R A S R AR L
v L e YA A, B KB 58 D A B i, L nT B S o
AN SR TR RN 2 —. T AR AR RS,
D1V o Ly e 1 S 0 ) 2 R PR AR T A A AR A
ABIEFEBA R HEBR S0 J5 i, o6 Timi 1l ) £ e )
WA B A 5 W v VR P AR )2 S (] S0 X Ak 7 4 T 45
R B TTRRARAE LU OB A o b g e
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