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Dynamics and community structure of soil meso-microarthropods during
leaf litter decomposition in tropical seasonal rain forests of Xishuangban-
na, Yunnan

YANG Xiao-Dong
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223

Abstract. We examined the dynamics and community structure of soil meso-microarthropods during litter
decomposition in tropical rain forests of Xishuangbanna, SW China between May, 2000 and April, 2001.
The experiment was carried out in three plots of tropical seasonal rain forest located within a distance of
15 km. Mixed-species litterbags were constructed and placed in the field for one year. Soil meso-microar-
thropods were extracted from the litterbags by the Tullgren method each month during litter decomposi-
tion. The densities of soil meso-microarthropod groups and individuals were calculated per gram of dry lit-
ter (relative density). The data showed that Collembola and Acari were the most abundant groups of ar-
thropods in the tropical seasonal rain forests ( above 30% ). Diversity indices, numbers of groups and
number of individuals of soil meso-microarthropod were all higher in the middle stage of decomposition
than in the early and end stages of decomposition. Variation of soil meso-microarthropod communities, in-
cluding abundance of some groups, was correlated with litter quantity and quality. Relative density of soil
meso-microarthropod reflects the dynamic relationship between litier quality and number of groups and in-
dividuals of soil meso-microarthropods during the decomposition process. The differences of diversity and
abundance of soil meso-microarthropods among three different plots were higher in the end stage of de-
composition than in the early stage of decomposition, but litter weight loss did not differ among the three
different study site plots.

Key words; decomposition, soil meso-microarthropod community, relative density, diversity, Xishuang-
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Habitat characteristics of the three plots in tropical seasonal rainforests in Xishuangbanna

H A 523 #E RS I35
Site Location Aliitude (m)  Coverage (%) Site description
R Bl M bl 2 (Skm, JREI© B A 750 90 -95 R AR, JA] ] 2 R SR A bR, R AL E
Seasonal  rain  {RIFIX, & CERN 7E RN P T BRI SO AT 0 B, B T & CERN
forest | (SRFL)  MUEArBFs0AEHL. A, AT HREN.
SRF1 is located within the Large area of conliguous evergreen broad-leaved forest.
Xishuangbanna Nature Reserve Landform includes both riparian and upland habitats.
with a distance of 15 km to the There is littte human disturbance in the area due to
Xishuangbanna Tropical Botanical protection as a field site for the China Ecological Re-
Garden. It is a CERN study site. search Network study.
FAT b2 DT M, Y E Y 650 90 - 95 MRHL TR K, JE B = T RRb, — R H, B
Seasonal  rain  12km, B TEL B RRFE, iy 9 ( upland ) A5 %, JA FBY O WROMR T 7 244 B J R
forest 2 (SRF2)  SRF2 is also located within the R B AR TR
Xishuangbanna Nature Reserves, Large area of contiguous evergreen broad — leaved forest
12 km to the Xishuangbanna Trop- dominated by riparian habitat. Although a medicine
ical Botanical Garden. plant Amomum was planted in the surrounding areas by
farmers, there is little human disturbance in the forest.
BV 3 ST HEYREITBRPR., 600 85 -90 R TR AN, FE) PRk A P AR e A BB, R
Seasonal ~ rain  SRF3 is located inside the b3 B K A B T i B A L, A BRI

forest 3 (SRF3)  Xishuangbanna Tropical Botanical

Garden.

TR LB B A, JF A D BUE W,
FHARREK

Forest area is relative small. Surrounding vegetation is
secondary forest and rubber tree plantations. Landform
includes both riparian and upland habitats. Invasive
plants from the introduced species were found in the
forest. Human disturbance is obvious as compared with

the SRF1 and SRF2 plots.
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Table 2 Soil meso-microarthropod community composition during leaf litter decomposition in tropical seasonal rain forests

% Ak | SREI F A2 SRF2 % 15 bk 3 SRI3
v -3 ' o
pemgn T WS g BATORE gpagge AT N

i [ Collembola 8.22+£5.10 37.81 12 6.60 £2.47 31.30 12 8.49 £3.96 35.70 12
W H Diplura 0.05+£0.06 0.24 6 0.21 £0.13 1.00 10 0.03 £0.05 0.11 3
JiUE H Protura 0.18 £0.29 0.84 7 0.22 £0.35 1.04 10 0.13 £0.15 0.57 7
M H Orthoptera 0.03 +0.08 0.12 2 0 0 0 0.004 £ 0.0l 0.02 1
.4 [ Dermaptera 0.01 £0.03 0.06 3 0.01 £0.03 0.04 4 0 0 0
I 31 Psocoptera 0.09 £0.12 0.43 6 0.15+0. 16 0.72 11 0.56 £1.55 2.36 9
48 |4 Hemiptera 0.33 £0.36 1.52 12 0.27 £0.26 1.29 10 0.24 £0.29 1.03 10
Jal#¥ H Homoptera 0.02+0.04 0.10 3 0.08 £0.14 0.37 8 0.14+£0.12 0.57 10
2 H Thysanoptera 0.04 £0.12 0.20 3 0.01 £0.04 0.06 3 0.05+0.08 0.19 6
#1% H Coleoptera 0.99 £0.61 4.57 12 1.76 +0.83 8.34 12 0.86 £0.76 3.62 12
W H Diptera 0.38 £0.33 1.75 12 0.29 £0.26 1.38 9 0.62 +0.79 2.6l 12
538 | Lepidoptera 0.05 £0.07 0.23 6 0.05+£0.07 0.23 7 0.03£0.05 0.13 4
A% ] Blattoptera 0.11£0.16 0.50 7 0.16 £0.19 0.75 10 0.03 £0.03 0.14 7
i E W34 Hymenoptera(ant) 2.10 £2.54 9.67 12 2.12 £2.61 10.07 12 1.79 £1.37 7.55 12
548 [ lsoptera 0 0 0 0 0 0 0.37 £0.89 1.55 3
% 1 Isopoda 0.21 +0.18 0.98 10 0.27 £0.20 1.28 11 0.46 £0.36 .96 12
% 2 44 Diplopoda 0.55+0.55 2.51 11 0.45+0.35 2.13 9 0.57 £0.42 2.39 11
Wk H Araneae 0.66 £0.60 3.03 12 0.75 £0.48 3.57 12 1.07 £0.93 4.48 12
1BE H Acari 7.28 £4.42 33.47 12 7.09+£3.82 33.66 12 7.43£5.62 31.25 12
i H Opiliones 0.01 +0.03 0. 04 1 0 0 0 0.01 +0.03 0.04 2
1188 [ Pseudoscorpiones 0.30 £0.27 1.36 11 0.40 £0.32 1.91 10 0.28 £0.37 1.16 12
AHR A I Lithobiomorpha 0.06 £0.10 0.26 6 0.02 £0.07 0.10 4 0.04 £0.05 0.15 7
HuR 4 ] Geophilomorpha 0.04 £0.08 0.19 4 0.04 £0.06 0.17 5 0 0 4
WA H Scolopendromorpha 0.02 £0.05 0.11 3 0.13 +0.28 0. 60 8 0.01 £0.02 0.03 1
ZE 4 4 Symphyla 0.003 +£0.01 0.01 2 0.003 £0.01 0.01 1 0.27+0.24 [.12 10
8 0% 4% Pauropoda 0 0 0 0 0 0 0.30 £0.28 1.28 5
JEiF Total 21.74 £13.02  100.00 21.08 £6.50  100.00 23.78 £12.85 100.00

1: Mean monthly individual number; 2: Relative abundance; 3: Frequency

—AEH) R (8] 2 AT (s 1 -4 A) o
WS-8 H)MEH(EE - 12 A) , %t %45
KB REE LT 04T, 3 ke 7%
MR RAE L E R AL, EEEE R (P >0.
05) : fE5T BT R I8 iH B R Btk , SE 39 A e R gy
H20% 34 A H IG5 848 T vE iR B Ry 30% £
A, BBURE T0% L Lo BSR4y
R P A BUR RN 3% oy, ARG, S
WM E B AR S R, RE RN 12% -
15% o TEJATE M o3 il SE 72 AP, 3 RE M A0 A 4% Yy R
Y+ S5 BB W) 0 S BE R NMARR, L B e A AR
9 BE R HE AN B AR AL MR AT, th /N - d
EHYIRBFE(H/58) MR/ 4%) A p Xt 35
A/ wlEY T E) 20 & &S B4 T
RKEAENEE(H/ RREY TE) MR E S
KHE#H . SRF1 F SRF3 K + 5815 B s 4> 1k

A RBE— A H e, BT A 217 B %%
SRF2 #EHUR . E5HMFEE 5 A FFIR, 4L+ 4y
BB A BB AR MR 85 B R BBk
O3B (SRF3 RE3UNEE 4 A P86 , D
AL TR K, SRF2 BEUFE MBS S A A H
BSCISERL LS NE R g8 e hivE L St Vo
{Ho MG, LAY B8 2K B A (RO |-
R SERUE TS RSB R AE E R (E 2)
2.3 ARUNBITIETT RN MDRE TS SR LL B

TR B YR E SRR AT B RO R
XHEERE A B B A 1R AR X %5 B Il Shannon-Wiener
ZHMEFR B M ( Grilzelle & Seastedt, 2000) , i+
GiRNE3,

3 W TERFIRE M, th/INBY 3 B S R
TR ZAEPEIERI A R IF, (A RE R T B 5 2 5
(P>0.05), Jrffad b3 e+ B sh e 7%
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Fig.1 The dynamics of soil meso-microarthropod community
composition during leaf litter decomposition in the three plots

Shannon-Wiener ZHEP: 18 U (LA A — B 72
SR AR ; BEVR 95 MR, SRR IR BT
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A BE SR 0 B2 5, T 4L 4% TP RS
W, R R 2 I R (B 3) .
2.4 FUNBTETEGPEERFOBEBTL
SRR, MRS N N s R R
a2 ] R 1 LA R I 28 BE IS H A R B
fA AR AL S e 2 B TR B R R e B T

HESHEFRN SR B REE S EE 5
SHERBRGEW; —HERNH R Rk E |
PE BB RN, EfERE RIS RE RS R
Xt oA = HAR RVE R H e A4 T 3 e sh
YIREVA B ARG TIRR , 80 VA 4% T 7 45 1 T ) 43 5
R E YT R R, R EE M AT (top-
down) (Hunter & Price, 1992; X|i#78%%,2002), 7
B, S AR EERBEAE 3 B A AR I MR B
AR B HEAT 00T, LA R R T B R AR
B E N+ S SRR IR T o R
AR (E4) o

3R B A B MABHEFF R RS RS 1
H B8 s 2 A H B, A b, KA
BIFREIN; A E NG BN TEL K, %5
B RN R (R + U8 M AT
THEERW D, LA RS R R I K TE A
7l 5 B 2045 I 85 FF 1R 28 T B AR, T 7E 7
1 -12 A XEREBEHE R K (F L HER
Ah) o BEERR B 4G A ABEE RS 43 B R BB B0 1E
E L VES RS 1 A (SRF3 B ME SR
) R 5 A H (SRF2 B b 3R B & A
¥O UGS 11 A H (SRFL Bk &) thal
BB , LU RA BT T B YRR , AR AR TR
BRI REA R DA MR S DL
H BB (AR R R 8 , TE MRS 1 A A
AL S A WRERIIRRIN B R BGS . X TREHN
(B T 5 , HAMASE MR D B E s Mo i
B 5 AR IFIR B SR BIE R LR RS |
AH NEREH R NMABO B . BB RE
AR B AL 5 SE PR BT AR RS
Bk, RIS, B AR AR XS
B FBARAKE s RS B8 K, BRI T
5 7K, S (R 2K A 0 7 A 75 04 L o) BRI [
A 4 A B T, T R R R
ARG BE T VRN , 22 B0 DU Y 2R ST
EAEN, MEBTEA RIS | A AR
AVRBOE B T g S 7ELUR R4S R R BT
MR ERAR, HMER BRI BKKESR, I
R BREHERTHEL WhRAKERERT
BEHN, FEEH, SHEAMENFEESBEE
VETE T 4 4% AR A K, {UAE SRF3 4531
HARBUR B SR, it S AR INE R BR
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Fig.2 The dynamics of leaf-litter weight loss percentage, groups and individual numbers of soil meso-microarthropod communities dur-

ing litter decomposition in the three plots

£3 IFMAEHOBRIARN TRV RN RS AR

Table 3 Comparison of diversity of soil meso-microarthropod communities in litter bags from the three plots

SRF1

SRF2 SRF3

FKEB(B/E)
Number of orders( Orders/ bag)

MEB(A/48)
Number of individuals( Inds. /bag)

Shannon-Wiener ZREVEHT

Shannon-Wiener diversity index

EKumixtEE(H/ ZHEY TEH)
Relative density of order ( Orders/g dry litter)

AR BE (A AR T E)
Relative density of individuals (Inds. /g dry litter)

9.02 +0.67*

84.98 £26.22°

1.46 +0.16"

2.67«1.21°

22.30 £13.02*

10.05 +0.64° 10.48 +0.94*

105.6 +29.57*° 94.62 +20.06°
1.60 £0.20* 1.51 +0.17*
2.83 £1.20* 3.20 +1.52¢

21.77 +11.99*° 24.56 +11.54*

AN FRpFR RG] 27 82 (P =0.05) Different small letters indicate difference at P =0. 05
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