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Abstract; The present study compares the community dynamics of spiders in the rubber plantation of Hainan Island to those
of spiders in the island’s natural forest. Hainan, which is the fifth largest rubber producer in the world, is the second largest
island in China. It features a tropical climate, and is located in the South China Sea. Rubber plantations are commonly
considered “Green Deserts” , as the expansion of rubber plantations has caused a series of ecological problems, including
habitat fragmentation, biodiversity loss, habitat loss, soil erosion, and climate change. Of the arthropods, spiders comprise
a group known to measure changes in habitat structure, habitat type, wind, and temperature exposure, and play key
ecological roles as predators. Spider assemblages, which are easily sampled, are useful indicators that can be used to
compare the biodiversity of various environments and assess the effects of disturbances on diversity. Because spiders are

generally found in forests in high abundance, they form a good model taxa for biodiversity studies. In addition, their
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distributions and abundances are linked to the structural attributes of their habitat. They play key functional roles in
ecosystems, and their abundance, richness, and community structure in tree canopies are associated with the complexity of
the ecosystem’s vegetative structure. To compare the composition and diversity of spiders in a natural forest and a rubber
plantation, spider communities in 6 plots (three repetitions for each forest type) were investigated during four field trips in
August 2010, using pitfall traps, direct searching, and sweep-netting. The similarity analysis of samples from the natural
forest and rubber plantation was conducted via the principal component analysis (PCA) of spider families and numbers of
individuals. A total of 3609 individual spiders were collected from the two forests, 969 of which were identifiable adults
representing 23 families and 162 species. From samplings of the natural forest, 20 families and 100 species were identified ,
in which the most abundant families were Salticidae, Theridiidae, and Araneidae. From the rubber plantation samples, 17
families and 87 species were identified, in which the most abundant families were Tetragnathidae, Lycosidae, and
Oxyopidae. The abundance of spiders in the rubber plantation is significantly higher than that in the natural forest, but the
Shannon -Wiener (H') , Simpson index (D), Evenness (J), and Richness (Dmg) are significantly higher in the natural
forest than in the rubber plantation. In the rubber plantation, the abundance of orb weavers and cursorial hunter—spiders is
significantly higher than that in the natural forest, while no significant difference can be detected between sheet-line weaver
spiders and ambush predator spiders in the two forests. The results of the PCA indicate that the natural forest and rubber
plantation are highly differentiated, with the sampling plots in the natural forest having a much higher degree of similarity
than those in the rubber plantation. These results suggest that (1) spider community structure varies and its diversity
decreases when rubber plantations replace natural forest, (2) increasing the complexity of habitat structure and reducing

anthropogenic disturbance is a meaningful way to conserve and restore biodiversity.

Key Words: Hainan Province; natural forest; rubber plantation; spider; functional groups
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HXHE Y Z ARG R, SR )2 A I RSB A ) 2R R B FE R A

g '%1’!57%@%5#@6)?% Wl [X S, B A A RO A 2 3900 F BT AR R AR Bh 2 650 R ARAREL IR
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AR S BRI B AR L A SR AR X R SR ORI BT (AR e PR R BT 5 st , 4585 R SR AR AR 22 ) i 241
B ZRETE A 22 52 38 AR MO A QR SR Wk e v A A8 b, IR e LR IR, I 9 S 136 K SR AR5 A4 e Ak
Hh sk 22 B B AR L, LASE 8 B 15 A W) 2 REME R M B R BRI 5 A B ik 2 %

1 AREMETFE

1.1 WF5H S
BRE 1L TR E 2 B R A PG IR 47 X 2 — 2 FAb4h 19°07'—19°147, AR 4 109°39'—109°49" ; B4 1t
P2 9.7 km, R PG 15.5 km, I FH 12889 hm? , H FIEFLELISHEIR 1412 m, — M ILIETER 600—1000 m, fIK LR
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300—600 m, LRI IX 20 BB MY | (A1 /NG i R 4y, A A IR T 3Rl o SR 2 TR, AR AR 35 5% 90%
IR TR R T AN IR ZAR TR IR, F & el . AR 22.5 C (1 A &%, A iR 16
C ;7 Ay, AR 26 °C) AEHRET B 2188 mm , 4R 28 K i 1391—1426 mm , FIXSIEBE 87%—88% ,4F- H i
1773.5—1918.3 h, MAEIZIANT .

RIRMBEA B TN ZHEPE A R BER  Te AR AR A ST 2, AR R T AR )2 322 DRl 248
( Dacrydium pierrei) , ¥#H8 ( Trachycarpus fortunet) FEBHS ( Cocos nucifera L.) %5k 3 X0 7 25 B2k 30 m, Hb
Tl JZ2 A P R 5 R R ( Licuala spinosa ) FIAT 41 (bamboo spp.) 55, V&M ZHIE, W22 N Tk
R o

R AR AR ( Hevea brasiliensis ) “F- Y544 5t 155 BE 24 20—25 m, K2 63% M F-H) s, MR o
0.5 m 75 B AR B, JCHR 43 T AR Oy BR 58 M 10T, Y 2 T A i, S SEAH 4% N RCRE (Herba Lophatheri) | iR AT 1
(Arthraxon hispidus) . FH TR R HEARHICER IR, PR IHAR AR SZ 38 R T4
1.2 REJT B AIBURE T 12

e 48 BERE LR ARAY | 4351l 2 ARG, AR AL 2% R 3 Al , A b 22 [1] 725 > 1000
m, B R 4 A 4 mxd m BT RS IR S >27 m, BRI AT E 4 NFEBE(EE 96 1) o AR 2
AR 7.2 em TR 10.5 em AN 300 mL BRI EREE AL, AR 115 T AR 454 B BIF E R T PY £
A ERET A IE T TE AR B B 300 3222y 49 B4R IR Shpom /b i HHm A A 7K, BLATE 5 4 & 1000
mLA% AR R S ARBIN S mL HH AU LI TEAMHAR > R B WGP FUR Y 172 224 B BRA . R
A ] S ATF T 45 R 1T 2 W I 2 oAy AR I PRI e A A 2 R IR O T A Y R 0 A T 5 B
2010 4 8 J1 . PABIFIk = B0 AR T A B Ik | B 7 RSO —IRBRAS | WS I sl B 488 7 BHRVA T B ) 3 5310
2010 48 H 7.14.21.29 H, FAMERFERSREET R 4 R CR B AR AR (B BE < 2 m) PR I
Wk, RO I ]2 8 min [ Hsf SR FHBAL7 b 2 T AR R B b AR A, 871 4 B4 50 em B8 15 em (AN, 76
BT N BEHLIEERL 4 AR A A Gt £ 20 0 PR b S5 Al o A 158 ) i e SR A 50U TUGHURE 4 SR & 4
A X I (R T ) A SO BICPE AT A ik 7 X 0 B b 2 T B OR B B 7 R AT K,
RARMF] 705302 2010 4F 8 H 7.14.21.29 H 3k 4 YOREE,

TG SR AR A 5 A A I WSO 1) 22 R gk SCHR , A48 L S ) oh ik E AR DG, ik ) A i) A
ZARAE Platnick ™, JC %5 2R AIFRAS , 35 IEASFl (morphospices ) %552 2 & , AT RSB 4o
g Rk LS AT AR AT O ARRIE 2 BB s RS S8R 5T

HE A w1 ek 55 X R B AT M R 15, 22 % Hofer 1 Brescovit'™ Fl Sgrensen 25308 B2LE 1] K SR AR FNZ it bk
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Wy ZZBEE ST R Shannon-Wiener ZAEMEFE SR Simpson F85L, AR HIN . H' = - Y, Plog,P,,
D=1-Y (P)*, Hh P=n/N, AFESHTE T i Bl BEE hANMA BN B HCB B Fh 2 2] BE S Bk
Pielou 2] FEHRE B AKX N T = H/H',, A H | = InS,S WEEE AR YrFh 4= & B ECR A
Margalel YRR TR, HH9 AR 0, = (S—1)/In, Horfr S IR BRI, N R et /B
A Lilliefor #:%5 ( Lilliefor's tests ) K2t P A Rt /A5 45 IE A 70 A FE AL J5 22 570, X455 IE 2S00 A My 22
FEVEREAE R t K50 54T RAR MR B ARASHEBR 14 22 M, XA TE 2R3 A T 7 268 5% 1 $cdis A1 Ak
ZH48 11 Mann-Whitney U Test K50 A RS 2 AN FRRIY 22 0k . BrFh ZAE0E 0 B R s A7
R R AR S B R R R ST BEFE 4L Shannon-Wiener 22 £ F8 50T Simpson 8%, [R] B >R FH R Af 1

http ; //www.ecologica.cn



4 A E = 36 &

RS WA R L LB R IRMRFIAR BRI 22 57
A BB GETT o0H7 R FHARPF Statistica 6.0 S8, 35 R CANOCO 4.5"° #1436 A 45 bRAS v ST A7 i
Wk 23 BFAI 24 B 7 34T 35353 H7 (Principal Component Analysis, PCA) |, 70 #THE 7 Z [8] 19 22 54

2 #HR

2.1 R ZH AR

U MR G, HER L IIRAR A 3609 Sk, FLrfaiik 969 Sk I JE T 23 B, 162 F, PLEBE R i diy ik
Bl kR BRREL, BT B4R 22.19 % . 19.40% .10.84% (% 1) .

TEAR AR HEoRAE 17 ARE RN B SRR} (31.47% ) TRIRFH(26.62% ) AR (10.88% ) 5 H UL
FRENBRIRFL (6.47%) (T WRFL(5.44%) FRERBE(4.12% ) 55 8 AFE; D WL2ERE MLERF} (0.59% ) 46 K kAL
(0.29%) ZEEREREL(0.29%) 55 6 NFEFeARHG 3 4, 4 BN ESRRE 28T kBRI Wk B, AHXTAR AR,
FAIRMR PR AE 20 B DRSS BEIRPL(21.119%) BRERFL(18.69% ) Fl B WRABL (15.92% ) ;% WLASHE by
TEBEH(6.57%) JEAKF(6.57%) MLEKF}(6.23% ) 55 11 DR A WEEE A A 8RR (0.69% ) | B 5 kB
(0.69% ) RERWKEL(0.69%) 55 6 NFHFEARMG 5 A, 405 e kR | E ARl W R kR F R R | e
WA

F1 BB R AR S RO A AR R b 1

Table 1 Individual number and proportion of spider families in all adults collected from the two forest types

& R (53 L/ % ) KM (CE I/ %) 582 Aot
Family Rubberplantation( percent / % ) Natural forest( percent / % )  Total percent (% )
P 1k Bl Tetragnathidae 214(31.47) 1(0.35) 215 22.19
TRERB} Lycosidae 181(26.62) 7(2.42) 188 19.40
ek AL Salticidae 44(6.47) 61(21.11) 105 10.84
[El R A} Araneidae 37(5.44) 46(15.92) 83 8.56
BRIKRF} Theridiidae 28(4.12) 54(18.69) 82 8.46
Wik Al Oxyopidae 74(10.88) 2(0.69) 76 7.84
U I EA) Zodariidae 29(4.26) 6(2.08) 35 3.61
oA WF} Liocranidae 14(2.06) 19(6.57) 33 3.41
GRIZ KAl Oonopidae 12(1.76) 19(6.57) 31 3.20
AL Linyphiidae 4(0.59) 18(6.23) 22 2.27
B HIRE} Clubionidae 11(1.62) 20(6.92) 31 3.20
IRl Thomisidae 12(1.76) 5(1.73) 17 1.75
[ %k Bl Corinnidae 9(1.32) 2(0.69) 11 1.14
AL R} Scytodidae 2(0.29) 7(2.42) 9 0.93
I3l B Agelenidae 0(0) 7(2.42) 7 0.72
E R} Sparassidae 0(0) 5(1.73) 5 0.52
) RIEFBL Pholcidae 0(0) 5(1.73) 5 0.52
JERIE R Nesticidae 2(0.29) 2(0.69) 4 0.41
YSWRRL Pisauridae 4(0.58) 0(0) 4 0.41
2531 10#} Nephilinae 2(0.29) 0(0) 2 0.21
Mi kB Ctenidae 0(0) 2(0.69) 2 0.21
- AL Gnaphosidae 1(0.15) 0(0) 1 0.10
IR Rl Clenizidae 0(0) 1(0.35) 1 0.10
AMABUE A Total individuals 680(100) 289(100) 969 100
R4t Total number of families 17 20 23
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2.2 ZFE

22 BoR,JUVPFARZ AN T KR YRR (100 Ff) 2 F 2 AR T30 0 AR bR ) Fh 42 (87
Fl) s 2E25 B 5 1,2 FhARL 22 (B4 W B 22 55 (P < 0.01) BRI S8 E  28 va T RAR MK £ J I R 5 s
RARM I = TR (P = 0.02) ; KARARI I 5] $5 %8 Shannon-Wiener Z2FEEFE R Simpson 5% & T
BRI, TF AR 22 5% (P < 0.01)

R 2 RAMGGE BT S 22 E  Shannon-Wiener #1454, Simpson 358 A EiEMMEE EHEHMLE
Table 2 Number of spider species and mean (+SE) density, Richness (D,,, ), Evenness (J), Shannon-Weiner function (H’) and Simpson

index (D) of sampling plots in two habitats on Hainan Island

PR FhEL WP & R AL 5] EFEEL Shannon-Wiener Z2FEVEFE %L Simpson a8
Forest type Species Density * Richness ( Dmg) Evenness (J) Shannon-Weiner( H') Simpson index (D)
PN

100 24.08+2.02 5.22+0.26 0.96+0.01 3.94+0.11 0.92+0.01
Natural forest
PRI . 87 56.67+4.74 4.41+0.15 0.77+0.03 3.24+0.12 0.82+0.02
Rubberplantation
F/M-W U - 7 6.95 6 19.67 6
P - 0.00 0.02 0.00 0.00 0.00

s FEH AN 16 m?; FAE: t K5, t - test; M-W U {H; 2-B4FE U K58, Mann-Whitney U Test; P il K, P < 0.05 2H7 53,
P < 0.01 25K 0F

RAETH A G YRR M2 SR (& 1) AR B 120 [
LA NN TR R RIRMR P R PR E 5 100 | —— ik .
B TR I3 K (R = 0.99, P < 0.01) , HE B A V&
{7 B A2 N R A0 RS i e e S e it 3 v R
FNMiHE R (R = 0.99,P < 0.01) , {H R SRARI i i 528 %
TR A, 12 e B e T i £k Ul B A SR
ARSESITIRURE , OO 1 RO 35 B BRI S
2.3 IHEEREO T 0 50 100 150 200 250

k% Number of species

TR Ty i B 0 201 S B 7 T SRV 54 e bk 2 ] ARAFTTB! Sampling size/m?
LI R A2E 5, Horh AR bk 2 ) I R i g A B 1 RAROREHAREERSHES RS

Fig. 1 The species-accumulation curve of sampling area and

Miﬁiﬁgfgﬂ:%ﬁiﬂ‘(Mann—Whitney U=9.00,P <
0.01) 5 25 1L 1o 22 e ok 114 A K a7 R AR bR 0 35 1 T AR
AR ( Mann-Whitney U = 23.50,P < 0.01) ; EAe UM ik 22 AR SR B IR i 18 38 5 T KSR AR ( Mann-Whitney U
= 1,P < 0.01) ;i 2 PRSI o fR 15 28 Wk g AMABUR 22 7 AN 38 (F = 0.49,P = 0.49) , {H R IRPRI =5 T4%
B (18 2)
2.4 AUTES BT

DL ) RO B R S T 24 SRS HEAT PCA 20 W, 25 58 (18] 3) W . SRR S A5 e MR {BL 1
WA, KRR 12 T R Z A T8 A Ui W AR MR &, TARIEAR 12 ARE 5 FE R h o AT e, & FE T 2
(i) 1 2 R AN — |, U B AR AR R AT

species of number in natural forest and rubber plantation

3 e
3.1 Wk AL

FUH R SRR AR ik 20 1, T A 2% SRR Rl | stk Rl ] ik 2 R MR i | AR 34 T 3
SRR M B A B AR TR M IREE R RIS L L BRI T O B A A 2R A
Birp AR B DL BB 5 A P R IR AN R, 2 W] =B RS T LA T A
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N TIRAY RS . ARBMA R RIRRIG | i R IR b T A5 RS D AR bR b 8 =N ) B R 4R
MBI I N T 38 A T 2 MR R

35 - a 08 °
30 F O Bk °
35| @ m R4
gt 20 | L
| |
§i 1 , % | *
<
Z 10 2 ° e ° ® o
0 s - L T -0.6 o
L5 L5 W it —
Orb weavers  Sheet-line weavers Cursorialhunters  Ambush predators -1.0 2.0
B2 5k hh 51 B bR i T A B B L 3 23 BBk S RAMANBEAREES (24 1) X REH PCA =4
Fig. 2 Abundance (means+SE) of various spider guilds in per HFE, Sl RRREAM, 20 RRRRBH

sampling plot between habitats Fig. 3  Ordination diagram of the first two axes of principal

R BE AR B i B R 7 R R 22 R B2 (P < 0.05) component analysis for 23 spider families and 24 samples in
natural forest and rubber plantation. Solid points represent

rubber plantation, and hollow points represent natural forest

3.2 RRIBAROGT R 22 R 1) 5 e

WA T 7% 451 S G 5 AR B B UIAH O | Y AR AR M AT, X Wik 2 R A B 2552 m . RAAM S B
JREAR IR 22 R A R B, TSR AR ek 22 B S R T ARROMR , (R B A S PR AT BB AR MR Az BN
HFE, SRR AS Y th— R E R /N, TS A BT YRR T A A S X — 25 SR S AT X
PG XSRS A b DX 7S bR 2 b 2 Wk 22 1 LU S 25 SR AR L, At AT 148 D ZE AR B IR 25 M e B 2 N TR B
B AR 2275 T MRk 22 A0 1 e sy, T L 20 A e T B L N A T R 2 i o ) R b W ke 22 A 12 e
fik, Pinkus-Rendon 557 AR XA 2% (14 A 55 2% A RE A% (425 0 v (R ok 22 B (R HC 2 SR A I 1 R 9
A Tsai 551712006 474 A58 7E IR 5 05 5 SRR BEVEMR L | VA AR o ik 22 B LA IS
SEL LA 5 A7 TR AV E MR ik 22 B A AR 58 157 5 Schmidt 25°% 2008 At 4% 38 76 VA B L FE T
PR A 55 S IR B AL T S0 i A R, DATRTHG I T Wb A= 5 v sk 2 A
3.3 RO I ) B R e

IR T REAE LSS R R A 2 BRI Z R T (R oh B ik, LAl AT i SR B 2 S 4 TR T TR A R AR
MR IR Z ] At 35 22 5, AT R R AR OMOMR T A BB AS 5 T 0.5 m, &5 2 B T4, i st 26 2E
SR T (5 DO TRk (o kR ) L AR R SRR AR B 2 RIS A B (LR 45 D 7 ) e o 1]
T AT S AL, S 5 T3 X Rk 5/ 3 4% I ) 7R W ek A AR RS KSR AR 2 TR A B 25 52, AR
R SR A5 A8) 7 BR324 IO ) 0 R G 5, S SRR PR e 2% NI 1) 78 e (e R MR RO 4 ) e ]
IRT R A R ek 26 AR 22 i) 2 55 W 385 ) DL DR P R R AR MR P b R R 248 v it IR MM AR, 15 5 T
T A PRk (AR R DL R AR5 ) W B, Jocqué F Alderweireldt ™ B8 7 2006 AFHRE 3 & B AR Ik
PHE G T A 16 LA BT Pk 2R B v s AR5 PE MR AEAR AR 5 R IR MR Z TR ASAEAE 0 350k 25 5% (H R SR MR e
TR, AT R PR R SRR I 2 A8 | 3 G T AR M ik e Rl £, (8 b

TiAh R TTIEAR T RE S M T RERE LLARAS A AN R SR A T vk R R AR AN RIS R sk | n A Bk S R AR
b A YA PR IR | b T R W R D B PR PR R 48 R 1k T R AR T R 4 G 0 AR e o 2 B R DA
TR T TR R | O Tk o R A e e T A 4 D) AR ok S5 | 0 PR A SR AR ML S AR A A
AR AR LT ARV T 2 450 LUAR AR SE 2%, s e L2 L 5 e 285 SR AR IR A B 92 E 2007 4155 Hi3E , i
BRI S 40 X6 2 R [ SRARE 70k X6 22 R WAL R v 225 K0 1) LB T 9T, 45 2R S 7 R [ A 40 S TR R AR 7 6 A5 114
WRBEE AR ]
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3.4 KA

PCA ZH145 Hh R IR SR 7 AL PERRAIG . A e 25 2R 22 ] 58 JR RUE AR IR MR AR MR, AR

BERAEFE KA, KAMA S B AR R 4510 52 2% AT 2 i e 2 MO A AE A 25 F & R Is i 2 A 5

U AR TR T 25 2 R MR AT . 5 AR AR SZ B 2 A T4 AR R — KRR S o, T3 T 5o
FEHCRNTR AP0 A sk A= 77 . 2002 4E TR XA R 1L b X s 2 17tk (9o, 38 A RS R A+
AR B P I b X W 3 A FESCE ZE ) DS IR 28 L AR R 5 22 B AU AR 5, T AR R AR AT T
Jir PR R AR b R4, 32 B T HRA N 25 FE 7 A 3R AR AL, AR AR 2 7 32 B A BR B
NGB, AT AR A BN R EE B T8, R AR R AR MRS T R T R AR P A B A=
MG EO R Y B R — AR TR

25 LR RIS AR A B S5 A R fUR0 Ay T LR BE ARG BT A [m] DA T - 50 M ok 22 -1 R ) g
AL R, AATTHEE SR 55 2 B[R] B, B 0L DR KSR BR, 15 T AR ARAE DY R V& 28548 (WA AR ) | sl
T, X LR ik 22 R R R SR AR b AR A A A R L
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