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Abstract: In order to understand the relationship between soil arthropod community structure and floor litter
at different successional stages of tropical forests, we surveyed the floor litter and the soil arthropods in a
23-year secondary forest, a 35-year secondary forest and a primary seasonal rainforest of Xishuangbanna,
SW China in September 2001. Soil arthropods were extracted from the litter by Tullgren funnel method. The
results showed that both the quantity and quality (N and C/N) of litter in the 35-year secondary forest were
higher than those of the 23-year secondary forest and the seasonal rainforest. Acari and Collembola were
dominant groups (> 80%), while ants, Coleoptera, Diptera, and Archaeognatha were common groups in the
three forests. A higher individual density and relative individual density of soil arthropods were found in the
35-year secondary forest (10,067 ind./m? and 22.72 ind./g dry litter) compared to the seasonal rainforest
(5,654 ind./m? and 18.44 ind./g dry litter) and 23-year secondary forest (2,881 ind./m? and 5,818 ind./g dry
litter). Pielou and Shannon-Wiener index of soil arthropod community were significantly higher in the
23-year secondary forest, while the richness (Margalef index) peaked in seasonal rainforest, and the domi-
nance index (Simpson index) in 35-year secondary forest was the highest. The soil arthropod community
composition was similar among the three forests. The individual density (ind./m?) of soil arthropods were
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positively correlated with floor litter mass in three forests, and they were correlated with the standing stock of
N of the floor litter in 23-year secondary forest, and the standing stock of N of the floor woody detritus in
seasonal rainforest. We conclude that the development of soil arthropod community in tropical forests is
closely related to vegetation succession, and the soil arthropod community structure can be regulated through
plant litter during the forest succession process, but other environmental effects including predator effect and

human disturbance should not be ignored.
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RL INARLIEE M A AR 18 (0-10 cm)FF MHFE(FHEHREIR)
Table 1  Soil characteristics (0-10 cm) of tropical forests in three different successional stages (Mean + SE)
23E A B4R FATR AR
23-year secondary forest 35-year secondary forest Seasonal rainforest

PRI pH 4.32 +0.60° 456 +0.86° 5.35 £ 2,75

174U OM (g/kg) 43.20 + 3.60° 30.80 + 2.09° 34.98 + 4.30°

A% Total N (g/kg) 1.98 +0.14° 1.72+0.17° 1.80 £0.12°

4:H Total P (g/kg) 0.39 +0.01° 0.35+0.01° 0.43 £0.02°

48 Total K (g/kg) 10.21 +0.05° 6.24 £ 0.35° 1.00 £ 1.29°

445 Total Ca (g/kg) 0.30 + 0.02* 0.58 +0.08 1.24 +0.49"
7] AT AN R - B R s R 1) 22 5 85 2% (P<0.05, n=5)
Different letters in the same row indicate significant difference between the forests (P<0.05, n=5).
R2 INTRIBZEMEMASHFHAERBDENIGFEE(FHESRER)
Table 2 The floor mass of tropical forests in three different successional stages (Mean * SE) (g/m?)

23EIRER B5EEIREM AR
23-year secondary forest 35-year secondary forest Seasonal rainforest

A Leaf 136.09 + 26.97° 154,58 + 37.25° 113.42 +10.55°

R Jii%k A Woody detritus 170.06 + 24.23 150.03 + 33.68° 116.31 + 26.87°

Z4%) Miscellaneous 161.98 + 38.24° 212.26 + 47.83" 176.39 + 25.99°

S Total 468.12 + 67.82° 516.87 + 56.87° 402.41 + 57.76°
[) 47 AN TR] - BER s Rt i) 22 57t 4. 2% (P<0.05)
Different letters in the same row indicate significant difference between the forests (P<0.05, n=5)
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Table 3 Mean of nutrient elements concentration and standing stock in forest floor mass (leaf, woody detritus, miscellaneous) in

three different successional tropical forests

23R 354 IRAEM ZATAR
23-year secondary forest 35-year secondary forest Seasonal rainforest
T fifi i o s o fifi it
Concentration Standing stock Concentration Standing stock Concentration Standing stock
(mg/g) (g/m?) (mg/g) (g/m?) (mg/g) (g/m?)
m 4 Leaf
c 392.48% 52.16" 414.26™ 63.36" 457.06"° 56.16"
N 19.04" 2.58" 19.874 3.04% 19.08" 2.59%
P 0.71% 0.10" 0.79% 0.12% 0.85" 0.11%
K 1.76" 0.24" 1.40% 0.23* 2.10% 0.25%°
Ca 7.38% 1.06" 12.60%° 1.81% 15.91*° 1.55"
CIN 20.66" 20.93" 24,347
c/P 561.914 531.82% 548.96*
AJFik AR Woody detritus
c 436.12" 75.14% 444,827 65.71% 464.28" 44,54
N 12.448% 2.17% 14.38% 1.99% 11.23% 1.04%°
P 0.44% 0.08" 0.51% 0.07% 0.48% 0.05%
K 2,538 0.42% 1.12080 0.18% 1.29%° 0.14%
Ca 6.37% 1.21 10.73% 1.47% 16.66"° 1.39%
CIN 32.045% 35.17% 41.99%°
c/p 1,015.91% 907.96% 975.94%
7= Miscellaneous
c 291.90% 47.06% 340.04° 72.21% 438.26°° 84.39%
N 16.35% 2.65" 17.1778 3.56% 15.18% 2.66™
P 0.63* 0.11% 0.69% 0.14% 0.71¢ 0.14%
K 1.33% 0.23* 0.99% 0.20% 1.68"8° 0.37%
Ca 5.08% 0.85* 9.47% 1.99% 14.83% 2.28%
CIN 19.96" 17.82" 30474
c/P 462.12* 502.59% 643.50"
Rl Total
C 376.61° 174.36* 388.98° 201.27° 451.13° 175.94°
N 15.73° 7.40° 16.90° 8.58" 15.09° 5.69°
P 0.59° 0.28° 0.66° 0.33° 0.68° 0.27°
K 2.00° 0.88° 1.04° 0.61° 1.47° 0.71
Ca 6.30° 3.12° 10.65" 5.27° 15.22° 5.85"
CIN 25.13° 24.05° 32.32°
CIP 697.24 640.90° 718.15°

SN AR RS F-RER R [ ASFEETE AL )22 5 2 [0AT WA RGP RER R AR . A 598 7% 4 2 53 22 5 1 % (P<0.05) .
Different capital letters in the same column indicate significant difference among litter components in the same forest. Different small letters in the
same row indicate significant difference between the forests for the same litter component (P<0.05, n=5).
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23 SEYCERR, A XUGH H AE3MR ) B 2 O



52 3

RITWRRBOR: AN I BEAHE AR R T 0 A 1 31 R sh W v Ak 193

R4 SRR IAEY b IR AR KRHAN S M S B (FHEHRER)

Table 4 Groups composition and density of soil arthropods in forest floor mass in three different tropical forests (Mean + SE)

FRE 23 A 35EIRAER E=RETEE
Groups 23-year secondary forest 35-year secondary forest Seasonal rain forest

ID RD RA(%) ID RD RA(%) ID RD RA(%)
W Acarina 1,710° 3.343° 59.37 7,245°  16.355°  71.96 3517°  11.585° 62.20
#ZH Collembola 575° 1.167° 19.96 1,810°  4.180° 17.98 1,386° 4.392° 24.51
JIES# H & Hymenoptera(ant) 219° 0.504% 7.59 306" 0.544° 3.04 81° 0.281° 1.43
sk H  Sphaerotheriida 18 0.033* 0.64 169" 0.396° 1.68 100° 0.365" 1.77
#i## H Coleoptera 149* 0.368° 5.17 153° 0.336° 1.52 202° 0.585" 357
e H  Archaeognatha 62° 0.108° 2.17 114° 0.220° 1.13 68° 0.211° 1.20
WA F Diptera 37° 0.080° 1.28 108" 0.285" 1.07 154° 0.589° 2.73
Wk H Aranene 20 0.04 0.70 28 0.056 0.27 41 0.12 0.73
145 H Pseudoscorpiones 17 0.031 0.57 22 0.058 0.22 19 0.045 0.34
445 H Symphyia 6 0.009 0.19 20 0.067 0.20 9 0.02 0.16
3 H Homoptera 4 0.006 0.13 17 0.043 0.17 6 0.02 0.10
22 H lsopoda 11 0.021 0.38 17 0.037 0.17 12 0.032 0.21
midiH Psocoptera 18 0.039 0.64 14 0.027 0.14 7 0.023 0.13
JZ)ZH Protura 12 0.035 0.12 16 0.047 0.28
#4# H Thysanoptera 7 0.013 0.26 8 0.017 0.08 9 0.049 0.16
290 H  Isoptera 9 0.015 0.32 7 0.019 0.07
#WkH Blattodea 2 0.003 0.06 5 0.014 0.05 5 0.011 0.08
Fidiit H - Lithobiomorpha 6 0.012 0.19 4 0.011 0.04 2 0.005 0.03
Hulitt F - Geophilomorpha 2 0.005 0.06 4 0.009 0.04 9 0.033 0.16
% H Lepidoptera 9 0.02 0.32 2 0.003 0.02 5 0.011 0.08
Hi# H Demaptera 2 0.003 0.02 2 0.006 0.03
H#H Orthoptera 2 0.008 0.03
WJEH Diplura 2 0.003 0.03
il Total 2,881° 5.818" 100 10,067°  22.72"° 100 5,654°  18.441° 100

[F47 A AN RN G S RE bk M) 22 57 1 2 (P<0.05); 1D: AMAREEE; RD: AN 2 B2 RA: XS 22 B (AR %01 45 Le)
Different small letters in the same row indicate significant difference between the forests (P<0.05); 1D, Individuals density (ind./m?); RD, Relative
individuals density (ind./g dry litter); RA, Relative abundance (the percentage of group individuals in community).

(P<0.05), fij 3 H A I A2 AR 5 274 T A (1] A 4
#2251 (P<0.05), Wik H AN 4% & A MR BB ] 1R 2 A
TGt b2 (P>0.05). K B LRSS T % H
FEVE N ARBOE I B4, (E13bR M T 5T B Bh e
T JMA AN 5% 55 53 AT 8 Ik 354 IR A bR I 25
T H A2 #R Ak (P<0.05).

XFTAMEAD BT S, LA H .
WSHEEL R H 2180 H R S AR AR 6 238 B A
[ b b HE 71 2k 7 Ay 354 Ik AR AR > 25 1 I MR >234F Ik
AR, G g R AR R A X B R A 3Rk B AT
P35 75 7:(P<0.05), 1fif 1y i H FH -3 H 75354 IR AE
M5 ZET AR 3 A1 G 22 57 (P>0.05); 32 H . XU
H I HEFII 7 4y 2895 B AR >34 IR A2 bR>234F Ik AR
MR, AHZES R AR FN3SAE IR AR AR e ) 3 R H AN AR

AT (P>0.05), XU H 78 3MR b IR 43 A1 2 7 3
(P<0.05); Ik H AN AR H W) 0 A 25795 Ry bR ok 2%
1 T228 K A MR (P<0.05), JEH H B sl 7E VR AE AR 1A
A 85 B2 v T 2= 19 AR (P<0.05)
333 BEEZMEMSMAENE

5 AT UL, Sbkth - 3555 i sh M R S E B
7257, A Margalef=F & & 5 20(D) LA 2= 715 W9 K 5 =
5] FEARHU(E) T 2 REPEFR B0 (H) R I 234 IR HE Ak
>ZEATMIARSBSAFE R AR, (H =5 Y ARORIBEAE AR A
To i 22 5, Simpsonff #4555 £ (C) LA3BAE R AE
e, 23R AR AR

I, SRR Y S R AR R A
(S)7£0.878-0.950 7t il N, & W3k i + 315 [ 5 )
FERARCARAL, FFLA2ZE IR AR AR AL B d v
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Table 5 Diversity index of soil arthropod communities in three different successional tropical forests

23R 3SLE UM ZET AR
23-year secondary forest 35-year secondary forest Seasonal rainforest
ZFEMEFE % Shannon-Wiener diversity index (H) 1.32° 1.00° 1.15°
& EEF5%0 Margalef richness index (D) 2.26° 217 2.43°
B 453 Pielou evenness index (E) 0.44* 0.34° 0.38"
A H5 %L Simpson dominance index (C) 0.40° 055 0.45°
25150 Number of groups 19 21 22

[FIAT AN IR /NS R R M M ) 2 7 Yk 7% (P<0.05) .

Different small letters in the same row indicate significant difference between the forests (P <0.05)

34 HERAEMSTIEBRAYHEXXR
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