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Diversity of ground-dwelling spider community in different restoring times of

post-fire forest, Cangshan Mountain, Yunnan Province
MA Yanyan',LI Qiao' ,FENG Ping', YANG Zizhong' >

1 Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, Southwest Forestry University, Kunming 650224 , China

2 The Department of Agriculture and Biological Sciences, Dali University, Dali University 671003 , China

Abstract: We investigated dynamics of ground-dwelling spider diversity after fire in mixed broadleaf-conifer forest in
Cangshan Mountain, Yunnan Province. Sampling of ground-dwelling spider diversity was carried out in six sites (2, 10,
18, 23 and 33 years after fire, and one unburned site) from January 2009 to December 2009, based on a ‘space-for-time
substitution’ sampling by pitfall trap. We found that (1) species composition and relative abundance changed dramatically
across the six different fire succession sites; (2) the abundance of ground-dwelling spider in the 10 year site times was
significantly higher than other sites, and there was no significant difference in species richness among the six sites; (3)
ground-dwelling spider community succession could be divided into 3 stages by PCoA analysis; 2 years after fire, 10 years
after fire, 18-33 years after fire; (4) Indicator Species Analysis base on R language package ‘labdsv’ show: Sibianor sp. 1
et al. was the indicator of first stage, Lycosa graham et al. was the indicator of second stage, Xysticus sp.2 et al. was the
indicator of third stage, Leptoneta sp. 1 et al. was the indicator of control. Fire disturbance and subsequent succession
changed the ground-dwelling spider community. The habitat selection of indicator could indicate the variability of different

restorations post-fire forest. The ground spider community in the oldest of the burned sited does not yet resemble the
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community in the unburned site indicating that the restoration of the ground spider community for Cangshan Mountain takes

longer than three decades.

Key Words: mixed broadleaf-conifer forest; ground-dwelling spider; fire disturbance; biodiversity; indicator species
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Table 1 Conditions of the six sample site in different restorations post-fire forest, Cangshan Mountain

FE b PR B/ a ISR FEBE W E/m T EIRE/mm R %
Site Post-fire years Dominated plant type Plant cover/% Plant height Leaf depth Surface moisture
I 2 R herbage 60.72+3.2b 1.00£0. 11d 32.86+0.79¢ 51.67+1.65d
I 10 AR scrub 97.17+1.59a 1.190. 18d 70.00=11.56b 61.32+1.47¢
| 18 BIETFAR small tree 84.00+10.75a  4.45+0.36¢ 76.77+0.77ab 62.32+1.58¢
v 23 TR tree 93.00+1. 15a 9.17+0.7b 84.74+0.93a 72.25+1.41ab
v 33 TR tree 93.33%1.2a 10.09=0.35h 97.05+2.55a 68.57+1.43b
Vi TR tree 94.00£0.58a  14.50£0.29a 85.42+1.12a 75.58+1.17a

[FIZVEHE (FH{E=SE) TARA AR FRERIRTE P<0.05 /K 225 B3 FE#h VI I AR

1.4 Bdasrir

ThEE TSP A EstimateS ( VersionS. 2. 0) # A4 T1E ) Fh ZFLHIZE ( species accumulation curves) , I
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TR, IR B S (H (PR B PRE) 55 MMMeans B (R B THE) BOFEXT KN, AR B8 il 28 110
L2454 S {H 5 MMMeans (B (¥ LA (74325 ) HEATHIRE S840 MR 207
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2.2 RIS AR Z
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AFN(FR2) . Horb 72 Rl (5 S IFECA5. 57 % ) AT 5,59 R (LSRR 37. 349% ) ALAE 1 A
FErh B, 28 R kR Agelenidae MAKR F 5, 5 EMAELR 38.74% , TLEA} Linyphiidae Fhi2
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Fig.1 Sample-based accumulation curves in different restorations post-fire forest, Cangshan Mountain

LI, IV, Vs K BER 210,18 .23 33a iR BRI, VI AUR IERE ML 2, b, 0 20 BIARERAS R IR T7
72, I %E} Gnaphosidae JRIKF} Lycosidae FNEKIKEL Salticidae Bl &2 s [B] (11384 AR X 22 B B 5 sk 2> ; 55 kR
Leptonetidae {3 HH BUAE X BEAE D ( BIAT JOBEIC SR UMK ) o T R 7 el b A [R] 0K 52 300 450 oA (1 326
T RS FERE ML TV OV A VI AP (SR 3 (>509% ), Hodr Bk Rk o U <1 R Bk 19 92. 16%
F2 BIREVREH$T IR 3 bk it 3% 0k B 3% 40 B

Table 2 Composition of ground-dwelling spider community in different restorations post-fire forest, Cangshan Mountain

AMEEL Individual AAEL YIFPgL

R Family ( H‘%@ﬁ(.ﬁﬁtt/% ) (HE¥E ﬁtt{%)

Individual Number of species

I I I v v v (proportion/% ) ( proportion/% )

WA} Desidae 0 0 0 0 2 0 2 (0.02) 1(0.63)
kBl Atypidae 2 8 14 8 0 15 47 (0.35) 2 (1.27)
i 4%} Ctenizidae 0 5 5 9 7 2 28 (0.21) 1 (0.63)
B HIKE} Clubionidae 2 31 37 8 4 13 95 (0.71) 5 (3.16)
AR} Liphistiidae 0 0 0 5 0 0 5 (0.04) 1 (0.63)
E IR BL Sparassidae 26 129 91 43 31 25 345 (2.59) 5 (3.16)
LR E} Dictynidae 0 1 1 1 0 4 7 (0.05) 1 (0.63)
TRIEEL Lycosidae 400 445 57 20 58 48 1028 (7.72) 4 (2.53)
JSERIEA} Nesticidae 0 1 4 0 0 1 6 (0.05) 1 (0.63)
IR Agelenidae 367 1014 480 823 913 1559 5156 (38.74) 19 (12.03)
BRI REL Oonopidae 3 8 6 23 8 80 128 (0.96) 4 (2.53)
LA} Linyphiidae 106 62 50 80 145 374 817 (6.14) 33 (20.89)
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AR Individual O R

#F Family (B E _rfl_éz\tt/% ) (e éy\tl:/_% )

Individual Number of species

I I I v v Vi (proportion/% ) (proportion/% )

IR A} Zodariidae 192 640 15 48 41 3 939 (7.06) 4 (2.53)
A ABL Mimetidae 0 0 0 0 1 0 1(0.01) 1(0.63)
IRELLAL Pimoidae 1 4 10 2 6 1 24 (0.18) 3(1.9)
- AL Gnaphosidae 498 332 17 5 10 3 865 (6.5) 4 (2.53)
BRIKRL Theridiidae 2 18 35 7 5 14 81 (0.61) 11 (6.96)
59 F} Leptonetidae 0 0 0 0 0 518 518 (3.89) 1 (0.63)
Bk#k A} Salticidae 371 331 34 21 7 34 798 (6) 17 (10.76)
2Rk AR Nemesiidae 0 25 17 21 21 32 116 (0.87) 1(0.63)
¥ A} Tetragnathidae 3 560 393 38 7 202 1203 (9.04) 4 (2.53)
AR Philodromidae 25 13 1 1 0 1 41 (0.31) 5 (3.16)
B WRA} Thomisidae 15 16 6 15 11 4 67 (0.5) 10 (6.33)
S4B Hexathelidae 46 28 58 2 10 26 170 (1.28) 1 (0.63)
4 R F} Pholcidae 0 0 0 0 2 0 2 (0.02) 1 (0.63)
FEk Rl Araneidae 2 3 5 1 3 0 14 (0.11) 7 (4.43)
5 %R} Corinnidae 61 73 42 327 113 52 668 (5.02) 8 (5.06)
%A} Hahniidae 5 1 2 16 7 106 137 (1.03) 3(1.9)
J3F Total 2127 3748 1380 1524 1412 3117 13308 (100) 158 (100)
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3.61—3.95 Z[a], & FEHL 0] G 3% 22 5, W Fh 32
MMMeans fliiH{EWRE A B & W22 55, 241 BR , K
T EAG Rk 2 B FEAR, 285 10 RAEIRE G 2
BEREIN (AREE R E Ak S T, 2 S T REIFBE TR
JE 5 MRS I (R T = B A i 252 0
2.4 BEEARRIME BT

FRRIPE M ES 3 o 6 Bkt e 3 AR pr & (18] 3)
RIS T 4 BB B K e T 3 SRR Bk I
i R T A5 R B 35030, 35K 1A A B 30 5 B
HUI IV AV R85BT % L TR A&, hiRE L VIR 3 AN ke
WL, S HADRE AR BE i, 2R , R R 01 45 0 1Y)
T i 1 3 IR T V5 0 P A AR, HE S W AR A A
i A L b 2 AR B Ve 45 R4 A 7] 5 28 A2 3k TP A b
b 2R WA I 2 S R 32 K TR RE MR AR AL, AR
P PCoA AP AT 25 WG AN [ 52 100 1yt 3 ke 1 7 A e

[ HAtwp B [ ke B RkR
B sguket B ERke B Bhket
A O BPPEERR O PR
MLk H

100 poos

_

] B

80 E

60

\
\
\

40

FAXJ £ JE Relative abundance/%

20

111 111
FEH Sites

B2 TR ERE A $ iR 35 o it 7R ok A0 B8 2 B 4H A R AR X
E9: 3

Fig.2 Composition and relative abundance of dominant spider
community in different restorations post-fire forest, Cangshan

Mountain
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£3 TBUARREHHEAREZ MR SRR

Table 3 Comparison ground-dwelling spider community biodiversity in different restorations post-fire forest, Cangshan Mountain

FHh ZE YIFpERE S

Site Abundance Species richness S MMMeans L
I 25.9+4.3hc 3.6+0. 14a 3.9+0.2a
| 35.0+3.3a 4.0+0.2a 4.2+0.2a
I 21.1+2.7¢ 3.8+0.15a 4.3+0.2a
v 22.4x1.7c 3.8%0.1a 4.2+0.1a
\ 21.6+1.3¢ 3.6+0.1a 4.0+0.0a
Vi 32.0+£2.7ab 3.7+0.0a 3.96+0.0a

FPEUHZ AT T PO M, WAl =F ' JE Il MMMeans JE47 T X0 Bpe A ; R HOE (S 39{E2SE) A AR 5 B8 1E P<0. 05 KF F

.
e

2.5 JERYFN AR R E T
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TR EAESE T B2 B3 o 15 ARl 5 &4 02 |-
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FRrEfr ik Asceua kunming\%g% Microneta sp. 1 FIA% QR Ik 04 I
Lycosa grahami; B Bt 3 135 7= ) Fb R 76 B8 0k Xysticus ~0.6 - \\//Icho
sp. 2 I Sk Agelenus sp. 4 ; %o B REHE HOH5 5 B o 55 By SR S ——e——
Wk Leptoneta sp. 1. Bt Wk Asthenargus sp. 1. J& B ¥ Axis 1

Draconarius sp. 2, Bk Coelotes sp. 12, K K7 MWk mE 3 % WK F ik S B9 5 538 3 4k 3t 3 W0 0k B3 5 AR ) 47
Thiania. cavaleriei &AW Gnathonarium sp. 1 FI Elk  (PCoA)

Gamasom Orph a sp. 1 , /E\:EF' 5’%% L eptonela sp. 1 ,flxj—: Xﬂ- ,E!ﬁ Fig.3 Principal coordinate analysis for ground-dwelling spider
IZFI 7)1}% community in different restorations post-fire forest, Cangshan
o

Mountain
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WE(>10% ) , I HLHAH B2 BEYR S I [a] 3TN 32 mT AR it T AR IR BRBMR B A 2 S0 e AR A
BUR AR BRI 1123 B VF 2k SRR RS A7 50 L BRILZ A AR R B K T e B
MR e — N

F4 ET PCoA HRME LR RS HI$H AR Z Wit R bk BEE TR R E ST
Table 4 IndVal (Indicator value) analysis of ground-dwelling spider communities of different post-fire age in Cangshan Mountain, the data

were based on PCoA results

R B B Wb HEME P

Restoration stage Species IndVal

BrBt—( 1 )Stage one V423K Sibianor sp. 1 0.99 0.001
SeHekRik Coelotes guangxian 0.91 0.008
Y LYK Agyneta subtilis 0.88 0.009

BBz —( 11 ) Stage two EABTHT K Asceua kunming 0.95 0.001
FE Uk Microneta sp. 1 0.88 0.001
4 FRARWE Lycosa grahami 0.81 0.025

BrE = (I IV, V)Stage three 1k Agelenus sp. 4 0.89 0.001
TEBEWR Xysticus sp. 2 0.79 0.010

i B8 Control S5k Leptoneta sp. 1 1.00 0.001
Btk Asthenargus sp. 1 0.96 0.002
JEBRR Draconarius sp. 2 0.88 0.001
Bk Coelotes sp. 12 0.88 0.001
R IR Mk Thiania. cavaleriei 0.78 0.014
WA Gnathonarium sp. 1 0.73 0.013
ik Gamasomorpha sp. 1 0.70 0.027

BrBE— A kBeSm 2a; BB — R KBE05 10a; BYBE= K be)5 18—33a; iliid R 157 labdsv B 1Y duleg DIREHATHE/RIE T ; P J27E 1000
WHEZ I B RIR; (U BA G225 HAR/RE =0.7 R4 Fh

3.2 N[EMRE 0 SR ik 2 A1

ST R IR 10 AR IR bRk 22 2 05, Far A . AR SRS AR X R % Is
KA+ S S IS H IR A SRR SR KBRS 6—Ta s T W) & R B S, - S Sh W b 2R R
RERR I A2 KPR b IX 54T WA RUR ) XA [l 85 B BT ZR M 22 08 74 0 R - 39815 B sh i 7
PRHIERIT T 4 R AT AL Z AL, B 3 /Sl - 3315 IR sh W) SR B A 22 5, Fldse e (BT 804 H AR
TR BER Z 1T IR, SR R PEAE AL G AT LUK G A6 BE 4540 55 I 1 I o e e 2 e s st ok 52 R34
i L HEL R R AR AL P AR ME DT 3R W A ol A S5 s AR 45 1) S B e, S S v b SR 4R 1 T — AR
ZRER NS BN T /N B P Fh s g ) 5 ok i SRR A T R R B IR B, Kbl
Hi R Wk ZFEPEREAE 102 WML . [EAb—SLiF IR R AR 2 3R & A 2 TCE HE S W0 ST IR A 4L
ISR Ay

G558 LIS R 52 300t Y AP bt 2 WA Ak AR Vs 0 Pl 2 B0 R X 22 B 22 Pk R 43 BT, 6 e 3 W e
R AR 3 DB BIAN N SR B (BB 1) Wfhis b AR 5, A W 8 e B U3 ; SRk
SEHBL(BrBe 2) , sk Fh 4= a , BeAT B AOUHSEAE BT 22 B2 3K 52 3K B BT A K 2 B B v 5 B E A
JE B (BB 3) DRI MR 6, IMARR D A B AR R Bk TRUE

WFFEAE RO AE AP L RS VA 55 % RRRE b AR L s A 3T 1), T EL TG 38 SIS T 55 ek o ook 5553 o Leptoneta sp. 1 e
TEARBEI AT FRE L K 30, 150 I 45 90 52 300 2 WA R A 7 0 o 2 L0 AT IR B2, R 32 KT LR v — ELIBIR
SRARMENR A B IR . IR X R4 Bk 2 W Kb R SR DU HEAT T 4, 60 58/ N ah ) ik
A=W Rh SRR O AR B K T HERTK P, I KB 8a Jo xf A M i C 45 0R , AWTSE o KT
LG 10a HF WK A SE AR B O E B AT IRTKF B A B 2250k, RIS 0K 3k 30 R4S
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R KT HHBETE (R LU & A OSSR S & — MM S BV foe ) A Lk, Hh 3R
WHRAR 7 LA AR S R . AR KT PR 1T TR SR A Ay s ok P 7 2 G 5 B o R 52 50 A g A
AT, X7 B K TR TR S MR R RE 78 KR, 75 22 22 /DI [B) A4 RE 58 2, (A9 56 1 .

4.3 AR IR R YR R R VE

T i EL A B R A A M, AR SR AR AR B TR AR SRS TE RSN &) I THR IR
ARAR 00 RS IESE T M AR X A 5 AR A A R 0 SR, 5 s W R R A B A 1 B A 8 S e A )
PRI B B RIMT AR AL, SEEEW RN I B0 T8 /s PRI P 22 Sk ik Sibianor sp. 1 J& T kKA PG 22 L K& Sibianor 1
Wk 12 8 Wk 5 7R 52 ACA T K R O D3RR SRR A I B B R 0 L A B ek Asceua
kunming & [RIREK Lycosa graham 433 J& TRV WFL SR8 Mallinella FURBKFHRIEKJE Lycosa WK, ¥
J& TR s AR ROE A P e GE N RRE R R B HE R IR AL R Xysticus sp. 2 J& T bRk
TEIEWRIE Xysticus WK | %8 Wik A= 76 TR A Fadgsm 29 M5k Rl Leptonetidae A% /N, —
fBE L ZE AT, 22 B0RP A 3 I 7 B sl B AL | Xof A 35 TR B IR B G e MR A 0 5 O kA ik |
(e A 6 T 22 A B A S A A B ) R B R ) TR A2 K T IR BRI I 3R/ NV A U LR R, RES
WHREENNRE,

R LPTIR KT T 2= ma A5 LB REITR S MR A 1% b 3 W ik A 22 A 42 5 PR 2 0o 8 v b 3R ik Vs 22
FEPEAR A 32 SR INAE W T 20 180 B 22 JE Wt PR 52 I ] (%) 164 fa0 A8 A B9 S 5 b 3 AR A 5 8 /s W P xod 26 B8 e PR e
J W B AN TR 52 B Bt e IR BE AR Ak 55 AN [R5 Isf 00 el R 52 5 A %) 2K S 00 i, 9 W i A 95 A5 10
SEMIRE , Ut 25 B 1 10 G 3 s 3 W ek A PR A2 75 2 30a LA b, FEZ R AR A e i R At v R A A (R A5 TR AT ]
£ E % S
gt KIEPp R M RE KA R JEKE BB IREN IR SR A B AR AR TR, brAs 28
A TAES R R ok g i PR R 0y ok T 0 5 By, R P2 B it o P X SRS 785 B, Fr it
st
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