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AMERATAA LRV RIS ELSAR S B

MK MNER UWE BHEXL
(oh VR0 R S A, O 650223)

B E ASCLII1994F9 AM 11 ARHERYE, WY 7SR L AR 5 4 T A
TRV B BRI AN . TR AE R MR O, ISR 2 WECRE, RIRECK. Ak
B4 RN 6606 3k, 41R 23 B PIMRHL DR RS R R AR B AR R AR
HFRRER, WAMKBEEELZHPW RS, WAL F T2 MR 26, L8
R RBERE .. MR A EEEYEE (MEREE 10001/ L) MRl
U AL THAMA, EEAFERKARKMM AR WRERE, ASHAME
B, WWAERE RS EREE KMEE L EXHHFE, H Shannon — Wienner £ #
PRSI BUR T WA WA EFEE - XBFHRTREEIENER, RIA LB
BE, X 5WAR LRSI S TG

KA U BEWMA EWESWEE  TIURN

PF PG A IR BTSRRI X , B A X R 1) A A ) X 3R (95 B by
(KA, 1990), BMBRFEE, FIHME, DLEIE, ERX2HEFS RS,
RILAR E, HFRIEE AR ARAL I8 6 VLR 4 550m 2 5§ & 6 2429.5m, H o $H# #b [X L
KR 900m ~ 1000m LA T AR L . 048 J3UX, 255 SE A 18% (XIS, 1990),
AXHPREBAEHEXNSME, FHEFE 21.4~22.6C, FHERELY 1556mm, EHEH
TWEZS, WE (5~108) AHFEWEMN'%, T (11~48) X5 179k
(ZEFERE, 1987), MEFMSMBAMFRSIAN MR, 152 X A h 3 E 7 R
HHEAERA, XHUBEEH, REETZE. AYEHEEEFENBX, i FAEEY M
HBEENZHET (ESHS®) L, REMRER IS, ZZANESTRIERE
AEWE, Hxt G, A S MERHS A INEMARCRILES
EYEHEERPMREREERAANRS . ERERNRED LES, AFEFFE
MLEESY, ENEMBERRESRZRENMEEHRI S (F XK, 1993; Edwards, 1988
; James, 1996), XMFHMKLIERE., EY/MEF IR ZHENEEMKEAGTEEN
IhREYE/E A (Reichle, 1997; Anderson, 1988; Teuben, 1991), MXSIIEEMIERA NS
TP AR A B IM S (Anderson, 1975), 3T T8 WU 45 7 [7) 26 Y B ZR bk
BANYHECH —HBR (GBBER, 1994; BHEARSE, 1997, 1998, 1999; FEXSE,
1997), HFBEEPEATLLEFHRMMBE ZHTRARREN, WEA—E 5 HEBRHHR
WK DA X T B ESEFENRARRE, Hik, 1EEFT 1999 F 3¢ 7 XU

« PRERMFEHIE (ST297-1-04) M EREREANRARFEYEEREEETD,
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AN S R B 2 B B R AR R 3R R Sh W R A AR . AR RRE R B AR B kAT
BURERA MBI 4, B RIPAIRE T AREY SR EIRER SR

1. BB AT

1.1 FEhARESR

PUXURE 4 G TR B W IR L BRI R R R, TR EE A RER
XMAREE, BKR 1000 UIT, HRRLA-WANHKEARAEREP XY EEN
M, NESRPER, FESH TERK 600~ 700m MEIE WA LK, £EKHER
BEm, MR, H#RE, EEFAREHRAEXTRDY, MAERY . KEKERER
BEHABRRE (K%, 199), KNBHERAFERM, HREZWA PRI ZmEK;
Ly 3t TR PR 2 2 5 WK ] A L b 3 S R P BRI S BE 2 B, — MR T T WO AR 1L R %
WM ARZ 8], 246 # 3R 800 ~ 1000m, 7E R Z MR T L, TR B ;WA
1200 ~ 1800m HYFHF L SR M AR 2 a2z b o A K 1 R AR 32 200 70 72 184K 1300
~1500m H)— 9545, BEEFMBHABUTARBS IE, A5 60%, SMRFZ5HE B M A
Feil, (ES MMM, HESEEM (25~30m), FA 2 EE4EHMKE AR E,
MAEBE S, MNABROEFETHATER, BHRMHE (K%, 199), KRRAED
FE, RRE. BERK, o8, SIFEs, BHEKEL,

LI HIAE, WAWRARER 7 SHFAEBEAREBZ —HF LR (Pometia to-
mentosa) . T RM{" (Terminalia myricocarpa) &£ ZF7 A FIAK; PHF L H T Ak 8 B A
JE4H (Phoebe nanum) . JEFfH (Beilschmiedia yunnanensis) 1AM LU (Aphanamixis gran-
difolia) & FEZMHER M JRAEHEBER, BRI LE 1,

&1 R AR 45 48R
Table 1 * The general description of the habitat in two plots
=31 A HEXRE BER (n) BESE (n) A& (a) FEAY =E
Plot Location Forest type  Altitude Height Age Main plant Coverage
WEWK BICHER BER, TR 630m 40 >120 &M (P.tomentosa), 90%
RIFX HWEHFEST TR (T.myricocarpa) .
BT B3 & (Terminalia belliri-
ca). KB (Chukrasia tabu-
laris) %
WA BIR AR, E3HE 1720 25 >100 EM (P.nanum), EEHE 95%
FHF L AR (B.yunnanensis), LU
B (A, gandifolia), B 1L
B ( Castanopsis ceratacan-
tha) %,
1.2 BHEIFFE

BfE: WA THET 199 FMWE (OA) MTE (11 A) ELERFEMRMIEST,
Tk FELERMM, 3% 15mx 15m QI H—BURE 3R, S BURE R B2 0 A ERIE 8 5
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BEES, BEA3NMTER (AR 0~5em; BE: 5~10ecm; CZE: 10~ 15¢m) 4+ FIE
BE, 0~ 15cm T EBAEHF N 392.70en?, 7 FFHEE HLE 5S0cm x S0cm #9174 7% 47 K F 78 i
R, FTEREER AT (Tullgren %) AERECK, /AT HHY (RTEM, B4
TR . FRABEE ST RBREMBARSRIT. BT ES Y REEER K,
A ARG LAY " R KB RER R S B (PSR, 1992),

K Ff Shannon — Wiener Z FEPEFE BN & IR BEE SRR (H): H' = - 2
Piln Pi, H Pielou ¥ 5148 800 E B 09531 (j): j=H’ /Ins, LA Simpson 18400 &
COBEMRBE (O): C= Y (ni/N)A, X H AR ESHMLES, Pi= ni/N; nif
B-RABNEEME (MB), NASHWERMHE (BRF, 1994), RUERFEE—E
HRBCRHATTERE ZEMRE R, HAXA: DG =2 (D Dipw) (G/Gp), K
DG AHE—RBIEE, D VELEBNEE,; DaL.ATHETHELBNEREE; C
HEBEE PR G HEHENEITWERTEY, B LEHEEHETHHRARM
MEER 1 (BFEEF, 1997),

2. RS

2.1 TEVREMBEEEMMEMAMN
FIERFE ML 2 RIUFE, SEARECh/NEY + ST BN ) 6606 3k, )R 23 Ho B A AR
BARSE R A 2 HET RSB O ERREZ —, 3] 2 B8 TSR A4 P L e /AR
AT BB EL AR M LB EEB RN E 2 IR
x2 BN EARHAERRATHR BT RS YEFR R SHEEN
Table 2 The composition of groups and individuals of soil arthropod in two different
tropical rain forests in Xishuangbanna

L # IR Mountain rain forest 4 TR Ravine rain forest
+ 3% Soil F%EY) Litter 3% Soil FTEY Litter
NMEEE % MMMEREE % [MEEE 9 MEEE 9%

IT 1T IT IT

#EEH Collembola 109 17.96 497 11.38 11 4.074 152 11.16
WEEE Diptura 7 1.153 27 0.618 11 4.074 5 0.3671
FEE Protura 5 0.824 54 1.237 1 0.37 2 0.1468
#ME Demaptera 1 0.165 3 0.069 0 0 0 0

%#WHE Isoptera 0 0 0 0 7 2.593 0 0

miH H  Psocoptera 0 0 20 12.5 0 0 0 0

A H Homoptera 3 0.4%4 43 0.985 1 0.37 36 2.6432
ZH  Thysanoptera 4 0.659 5 0.114 0 0 1 0.0734
B H  Coleoptera 96 15.82 880 20.15 25 9.259 143 10.499
X H Diptera 14 2.306 25 0.572 3 1.111 15 1.1013
B H  Lepidoptera 0 0 5 4.5 0 0 1 0.0734
¥ E Blattodea 1 0.165 2 0.046 0 0 4 0.2937
JEEH  Hymenoptera 126 20.76 333 7.625 145 53.7 362 26.579




46 MHEF  BHARBATRE LR R D EEE MRS H e 35

g%
%RH Isopoda 0 0 17 0.389 0 0 10 0.7342
S E5H Sphaerotherida 0 0.5 52 32.5 0 11 11 0.8076
HEEHE Glomerida 0 0 0 0 0 0 0 0
#Ek H  Araneae 5 0.824 21 0.481 4 1.481 5 0.3671
B E  Acar 218 3591 2133  48.84 55 2037 574 42.144
H#IME H  Pseudoscorpiones 2 0.329 43 0.985 1 0.37 28 2.0558
WREE  Amphipoda 1 0.165 0 0 0 0 0 0
AR HE Lithobiomorpha 0 0 2 4.5 0 2 -2 0.1468
3R ¥ H  Geophilomorpha 2 0.329 32 0.733 4 1.481 7 0.514
M5 H  Scutigeromorpha 0 0 4 0.092 0 0 0 0
%4 H Symphyea 12 1.977 140 3.206 2 0.741 4 0.2937

81t 607 4367 270 1362

IT: Individual Total

MR R PR BILOIR, (bTAREEALBRERE T 85 E > 53
H>#EH>BAE (B4, HOHERAERAEYE S HBERB oS THEEE,
MERZNUBBEYREZ THER . WAWNKRRLBHARHEFVERE (88) >
MEH > BB, RERIEHENEH SRR, ERE PR LS T e
BiH, SHES—, MRRAREWREL, EHETRY RABAR, MLEHLE
RAHARBNE R, BEXREIBE., &40, FREB RTINS LKRE, B2
H. ¥8H. YGH, SUER. A&, NEBEBSWM P NE KR, HAXBE
PRMHFEEE D (FELSHFBERI1%UT), BRIBE LR, X LR XH.
PUSUAR AR LA B R ARE - A RN, <RMMEWE . MyAR 5SS, Bt
BEDRESEW LRI HRN L ZRFRARAER, NS Bkt 31 5
SIYIBETL R LR B S H R o TS DUAR 44 L 3t PR 55 1 e 5 e U PR 1) s T A
b, BAER BTN EER, BREE QEONEE, (85T RS R
PR —EZER: BB RREORBARE, FIRA LT R B8 % S
ROBORL L Bl /b R B R B0 Ho O A0 38 h0 3 oA R 6B, MR R
WU LTI AR R B R B (31.37%) %8, DOKT 8B A BB MM AR A R
AR 26, BEEEBY (5.01%) R¥EHE (4.10%) HELHBHILEARY, BERL
RHAR (BFEE, 2000), EmART GRS st FIAK, 156 B 79 DU 24 1L Hb 79 Ak £ 38
TR R B B AR R MR, NEHRER 5A —EHE LT
R+ B VI REE AU Ao P UM VA TR S Rl s W B v A RS T UG 4 e o
FIRIEW I TR . A W S I AR E, HEREKR, (H5 5570 I i kit X
B ML, RIERSEEE B 50, RBA BB SHREHEE (0% ~50%), RHIE
HRHRRE, HEBRENAR A, BEE R HBURS BEREM,
2.2 ZEVEIMESSH

+ N BB A A 00 AR R FO AR B A AR O TE R RN AR, R AR 2R sy
BB REY R BAA R W EY—EREHE, BT ESN SR mE T2 LR
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AARFMBEN, RALFAANENE—FTARKLERER, HZEZHFHEERXHH
49, MUEEERM L EAGNEERE VAR (BRES, 2000), PEKMBEARSR
FREES L EY S R AEE F BE AR S f R, RIVEAF AR HE 21
2%, A M AR LREAMEEESFARFAEHEROIHER E,

2.2.1 KEHF UABKEEEAEEME, KALET 100 ~ 10000 /m’ $ & K H
WS EERRE, 4 F 100~ 1000 N /m? B KEE AR, 10~ 100 M/m’ HE
R, 1~107/m” Wy —RAH, Xif B 2 pK i - 3B 2 IR & YR &2 I g
IR E S FETHET, ERERTHE L.
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B1 BEATHAIRTRNDEELF
Fig.1 The population density of soil arthropod id order in two tropical rain forests
A, B: WA Mountain rain forest; C. D: A TRk Ravine rain forest
IR A Yy H T BB P P S ARt H R E MR %Y R 1 i 2 AR E R
. MEARE, LHAALEEMAEYES AN EENFERLBHURTHEN
P, WEBEXEBBUMWERANI G NE, FEARABESBER LR RGO
REBHE—EB M, MEHH, B, BEA. HABELUMTAFHEENAHE
1000/m® b, BOVEERR, MEWSTARS, (LBEFEEE o3&+ 82 ME%E
YRR IRE 1000/m? DL EBCHERLR, HRE., BEBNATREZLRHEM
B, HEABERESGERER, RAMUERRAMBRIARAERERMEK, R—HK
#, RRBREESGERBEAER, W, Al BEEERTOAKNEX RS
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VBRI 10 T/m? L b, TiREYR FHSE 10 /m? BT 508 J 0 + 95 i 3
Vo NFMBRR N T WA YR ERFNGEFTE, XHRFEIEHNERE.
EFRERMUERZWR (BREE, 2000), 0RO FAEEER RS
KA, W TR A TAKIE & B8 B KBS T AT, HNZHIE 13
VRN R AT, T LRSS AR EMMES S HNES, NS5 H
HBERIENEE, BHEEZHMESSREELEFOEN, LT RRE SIS
FIMR, RAFEHRETARKNRE, BhTHMFREER, SRRE, BEERY, 8
AR R MK SRR, RBE SN B R A . 57 SRS AE b 3t
HES A PFTARBERREMESR

222 BASMGHTE LEVTEFIYWELREFEESHT HEYEMFNE
FREAOHILY, HEE LRZHOME, 3 pH EM S ERM, WLERE. HHEH
BIROURIER, WS B RSP0 B At R KRS W, REEAKED
T, TRMERZESOARLEFRAERNE (FXEE, 1992), o Fb 8%
Wiz (L) M3~ FREZEKR (A: 0~5cm; B: S~ 10cm; C: 10~ 15cm) 4 MHAy 1
MY LB R ETEHTIE (RFE3),

*3 RERGAR LRI EDYERLN N ETENEES G

Table 3 Vertical distribution of groups and individual density of soil arthropod

communities in two tropical rain forests

LLi 31 FI K Mountain rain forest 144 FA#K Ravine rain forest
B33 HEEE (/m’) KHH BEEE (T/m)
Groups Density Groups Density
Months 9 11 9 11 9 11 9 11
L (50 x 50cm) 22 22 8892 8613 15 19 1004 4556
A (0~ 5cm) 15 7 11943 7094.98 12 9 3030 1604
B (5~ 10cm) 7 5 789.41 458.36 5 4 636.62 865.8
C (10~ 15cm) 8 5 840.34  407.44 5 6 636.60  305.58

GREXR, REVESHH T RVHDYEREE T LEE, TMEREEEER
FBHEETIMEAR, W, LETEHDEHEEFHRBLRETREYE, T3
WHR, RAABEVERRLZ T LHE, X7EF/ME LMY LI K5
i, BELUMEAS, LEEHERMAY LB EIYELTERTE, EREYNS
THEESTHRT LEE, WSEE. BREANSGY ., FERODEES, &iLRH
H, AEVETRTRAVEYHNEERE, HABAGEAANT LES KW 4E
7, BARZEY, B TENEMBENEN, 2SBA%YELETRIYMEAKES
HHIBL . 9 ARSI X RS, BHAE, HEE, AEYSHANEEEN
BA, BKER, MIREZWKOEEEWEE, BEMEMEE, XA HEREY
TRETHERRE, MMHE, HRE., 5. WHESHNERSE —ERAEEN, SX
HELMBETS, SHRAEYREREK, HERME. 1A, RERTERD, -3
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&k BR, FSRWEREIR, DEYRSIPERENRANS RS ZERELS, B
BT HEMEESEKEEKERTREE-EBE, BAEARMBES T LEE (R
FEERET), XARER TRy RSP BEE SRR,

FERRRE -, LML ET RPN EESARIANAZ>BE>CEN
R, HHENERNS., REBBNAHHLES, AREFETOMGHEAARE. W
& FEMM AR B RBHI R 90~ 100%, B . C)24 45~50%, AJZ5 BEH
WERRE, BES CEAMERE/N; T3, LHWWEKARSE 8%, B, CJAHA4E
4%, ERFEE, WETKARSE 9%, B2 40%, M CEH 60%, Z7- AR
WS . NERB RN R, MERMMEIKEFEA, R, RRFET
ML BRI LESOBERBRAK, TE, PEAE ABRSEWEELFIX 70 ~80%
4, MZEB. CEMER TR, 4 5~15%, BiRL65%; TF, ARSHEWHN
55~60%, BEKE 25~30, CJE 10~20%, MAEE W A X & .

2.2.3 FHEN LR BESWEDEBRMEENET A EAERZARSE
5 4 e KB AR BE AL BN, R (R AE A Y BB M S BEAE B S Ak - SR B A
HEYENRESGRASRSFEERNAREREAARMNETDARR &M 4
R A BN BERBEN T TR LHT IR, FRIE 2

B 5i1(9 A) B Soil (9 1)
— 5000( O Litter(9 A) —_ 3000 O Litter(9 A)
B osiil(11 4) . B Sl (11 1)
<\E 40001 Litter(9 ) <\: : ® Litter(9 A)
= 3000 = 2000
£ g =
£ 2000 : z
&2 B £ 1000
S 1000 i =
ke 0 A f§ A_ B Z - 0 i A ki A Z 3
WER ME$E WHEE BEE WEH HBE 9B BEHEE

B2 TRUEIMRBABMBTENETSH
Fig.2 Seasonal distribution of dominant individual desity of soil arthropod communities
in two tropical rain forests
A: W TR Mountain rain forest B: ## AR Ravine rain forest
FR B, 4RV ERR BRI AR L FIAERA
Ky AR T S > WES, HAS tETRGPREYRANINE > TF,
WA HES 4 X FYREBRIANTE > TF, MAFYENRALTE>WEH
AR, SRR, LA X T E AR, BEMK, EWE OH) M
[, BTRAOEESMSRTE, BHEMBEYRE., BREMS, KRKHEARNTRELH
BT RR, TR LR KETANEREYRR (BRE
Z0000), FEEYEKE MM S BOLRBECEMEAK; MR, TEHN, LmK
EETE, HRAKEED, AREYEEZE. BROERATRE-ENEE, XX
R TR TR AW AN, ER BRI, FRE, WATIMMX SRR
R WMEEETIUMTA, MHEEHOEAEREY D EKELTIRMRE, FH
EREY T AR SHRE TH LR RS DHBERERS (TBHRL); TF, L%
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BrREKky BEREK, DRVEIVIREZEFEKEEEN. BERTFREWE S,
2.3 VS YIRS SR LR

A5 A Shannon — Wiener ZFEPEFE . Pielou ¥ 51 F 5N Simpson M1 3#E #5505,
PE— AR FHX BB B E—RBER (DG), 15 W B IS [R] $ A 7O Ak - 33 5 B o i i
B REIERGL, WK S,

%5 P T IR B B R S IR L &

Table 5 The diversity indexes of soil arthropod communities in two tropical rain forests

Ly # I AKX Mountain rain forest 8 A WA Ravine rain forest
Soil Litter Soil Litter

S 17 22 13 18
H 1.442 1.611 1.508 1.681
J 0.552 0.533 0.632 0.617
C 0.308 0.309 0.323 0.243
D-G 1.364 1.745 0.781 : 1.641
PH 3.38 4.19
0.M% 5.95 1.54
T.N% 0.321 0.115
T.P% 0.048 0.029
T.K% 0.654 0.520

RSKRW, TEVBEHYBELBFEEU LM EARES; H SHEEER. 89
MR RE R BB ER AT > I A A T DG WM E S RN S5 B
R, RIVWMTTAH > AT, HP L RE4EHMNERRAEZYER. F6,
PR YR L R RS B 0 B B REPEREBORN DG SRR T LR
RUR B HEAMNT IRV SNW AL . RIAELIRGYREE SR RIS (U T
HETRERBENREE, MEERARE LRETHELBNEE SN, EER
RHEHLUKT REDBER R I84T, RRIAMBEWMAR (FF) MMEKESD
fi () WBEFRE, M HRRBEALSUKT LM — M a T E i (e
%, 1992; &RETE, 1981), EXNLRYRXARE S (EHMHEBINET) ©
BT ZRMENE, RENBESTHENEREMSHEETNL, FAREBERE
REEF#EE (BEE%, 1997), N H SHEERENED, WAk L5 B
PHENBSEHRABERE T HEEEFER, FH HEEREM, DCHBEET
SYFEREPRMARSHNE, HARERERETRMELROBE, STFERY
TRV HE SRR ET RS LR TMSER (BRES, 1997), MHEEHK
T RAPE AT, TR LAV, pH, BN, HPEERTERIENETY
BEA, MERIYEHERFTREXESXERTEWABHEHXXRE (FXHEE,
2000; BEFEFE, 1993), HORM DG #EEGHITINE, BEBAF R B LIRS BE TS 2 4%
PR B
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The character on structure and distribution of soil arthropod communities
in the two different tropical rain forests in Xishuangbanna

YANG Xiao— Dong LIU Hong ~ Mao SHA Li - Qing FENG Zhi - Li

Abstruct  Composition of groups, distribution of individuals and diversity of soil arthropod communities
in the mountain rain forest and ravine rain forest of Xishuangbanna were studied in Septmeber and Decem-
ber 1999.6606 individuals were collected, which belong to 23 orders. There was great difference in the
ingredient and dominant groups of soil arthropod communities among each habitat. There was more tropical

characteristics for soil arthropod communities in the ravine rain forest than that in the mountain rain for-
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est. The distribution of groups, individuals and important genera (the density > 1000/m?) of soil arthro-
pod communities in the mountain rain forest were richer than those in the ravine rain forest. The character
of vertical distribution is that the individuals and groups of soil arthropods on the ground are more than
those in the soil. There were difference between the Shannon — Wienner diversity indexes and DG index of
soil arthropod communities in two different tropical rain forests. Because of dominant group ( Acari) indi-
viduals was larger in the mountain rain forest, it had the J, H’ indexes of soil arthropod community in
the mountain rain forest decreased, and it was less than that in ravine rain forest. The DG index were pro-
posed on base of the hypothesis that every species has equal independence and importance in the commu-
nity, and can be compared ntercommunitily. So it was good to use DG index measure the complicated soil
arthropod community diversity. The results showed: the richness and DG indexes in the mountain rain for-
est were more higher than those in ravine rain forest. It was positively related with the contents of soil or-
ganic matter and total N.

Key words mountain rain forest, ravine rain forest, soil arthropod communities, Xishuangbanna



