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Ecological niche of main spiders in rice-crab co-culture system in Liaohe River

Basin
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Abstract; Rice-crab co-culture ( RC) is an integrated cropping-culture pattern that combines rice and aquaculture
production by using the theories of interspecific mutualism, food chain, and ecological niche, it is important for advancing
the development of agro-ecology. Spiders are important predatory natural enemies in rice fields, to find out the
environmental niche characteristics of major spiders in RC system, this study investigated the species and quantity of major
spiders in the conventional rice fields and rice-crab co-culture fields on temporal and spatial scales and analyzed the niche
width and overlap of spiders by using the niche theory. The results showed that: (1) 892 spiders belonging to 30 species of
10 families were investigated in the rice fields. The proportion of spiders in RC fields was 57.96% , 15.92% more than in

conventional rice fields. The numbers of Lycosidae, Linyphiidae, and Tetragnathidae in the two treated fields ranked in the
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top three, and the number of Lycosidae was the highest, with 18.60+1.17 (the conventional rice fields) and 26.00+2.39
(RC rice fields) , respectively. (2) In the temporal dimension, the niche width of Lycosidae, Linyphiidae, and Salticidae
increased, while that of Tetragnathidae decreased in the RC system. In the spatial dimension, the niche width of Lycosidae,
Linyphiidae, and Tetragnathidae increased, while those of Clubionidae decreased in the RC system. From the perspective of
temporal-spatial dimensions, the niche width of Lycosidae and Linyphiidae increased significantly by 49.64% and 47.49% ,
respectively, while that of Clubionidae decreased by 25.04%. (3) The temporal-spatial niche overlap index and niche
proportional similarity index of most spiders increased or remained the same in the RC system, however, the index of
Clubionidae to Araneidae and Clubionidae to Tetragnathidae decreased. In this study, we first analyzed the ecological niche
characteristics of major spiders in the rice-crab cropping system. Rice-crab co-cropping changed the spatial and temporal
environmental niches, overlapping ecological niches, and similar ecological niches of spiders to varying degrees by affecting
the intensity of spider activity, distribution pattern, and population structure in the paddy field environment. When
competition intensified, spiders increased the utilization of more resource sequences to improve insect control. Rice-crab co-
culture not only increased the number of spiders, but also changed the degree of spiders’ utilization of temporal and spatial
resources, resulting in a higher level of resource utilization, a more even distribution, and a longer period of occurrence,
and facilitating spiders to perform their pest control role better. This study provides basic data for the study of spider

ecological niche in rice-crab fields.

Key Words: rice-crab co-culture( RC) ;spiders;resource utilization ;ecological niche
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SXoF 0 FE RIS 2 0 R o 28 S5 B0 A TR A, S S ik A 1A 892 Sk SR T 10 B, 3k 30 A, Hb A
8% FH IR 5 EL 57.96% W5 22 TR B L LLST 2B 18 2 o5 Wik B0 0 T, R PR R (18,60 1.17) Sk i
% B EE T AR (P<0.05) ; FUCH S 15 (13.00+1.14) 3L LR (11.80+0.97) 3k, Hobos: I 2 T H A
7R AW TC R E 25 (P<0.05) 45 Hilk | pelik | BRI IR OREE IR A BN 5.6—6.4 Sk, HOMI BRI A B R 2
5 (P<0.05) ; £t fie /D 1 1 7 (1.00+0.32) 3k Rl F 1k (0.20£0.20) Sk, A5 &% FH IR AR 15k (26.00+2.39)
Sl %, B S THALRZE (P<0.05) ; H R S (17.80+1.66) Sk FIIMLK (14.80+1.28) 3k, i # 6 G B 35 2%
S (P<0.05) ; PR (11.40+1.50) 3k 5 MR B3 25 5, (8 B 3K TR M I8 (P<0.05) ;45 Sk BK
JE I Bk A kR A oy 5.6—8.6 Sk, HUAH B M B 22 5 (P<0.05) ; 5 e /b 1) 3 3 W (0.80+0.37)
Sk, RAT BNk, wT UL ARR IR | 1 Y A Ak B P e R R 4 ; e ek R A R R (11.40+1.50) 3k
TEH R R (6.40£0.75) Sk 5 8 388 ok A = ik 50t 40420 WA AL AT ASTE A X P Ak (2 1) .

R1 EYHESEERIENKMEEHE

Table 1 Species and quantity of spiders in conventional rice field and rice-crab co-culture (RC) field

HHLH Conventional rice field FE5% [ Rice-crab co-culture field
Wk H S " X SES S . FER
S . LU ST . /LR ST
Spider family Individual L. Main Individual L. Main
Speciesnumber . Speciesnumber .
number species number species
UK Pirata
. bpiraticus JAIHE NN o

R} Lycosidae 18.60+1.17a 5 subpiraticus JUIFEL 26.00+2.39A 5 PR IR S5k
54k Pardosa
pseudoannulata
S ‘

LKA} Linyphiidae 11.80+0.97h 4 AL . 14.80+1.28BC 4 EAEETPS S
Hylyphantes graminicola
e g 55

& HLBRFE Clubionidae 6.40+1.12¢ 2 REMAR 8.40+0.68DE 2 B Sk
Clubiona japonicola
FARE ST R ik U A5, g s R e

el kRl Araneidae 6.40+0.75¢ 5 Singahamata fZEESR  11.40+1.50CD 5 Hypsosinga pygmaea ,
Larinioides cornuta SR | FBE S I
U EXE A 2 e
Dyschiriognatha

Sy Tetragnathidae 13.00+1.14b 5 quadrimaculata | 17.80+1.66B 5 DU BEARE B k(5] 2 1
Tetragnatha shikokiana
J\BEBRIE

FRIIAL Theridiidae 6.00=1.27cd 1 Theridion 6.80=0.66F 1 I\ BEERIE ik
octomaculatum
=RAE

HEWER) Thomisidae 5.60+1.17cd 2 Misumenops 8.60+1.03DE 2 VI
tricuspidatus
S

BRRFL Salticidae 3.40+0.51de 4 K .wj . 5.60+0.60F 4 IS II
Marpissa magister

Tl Agelenidae 0.20+0.20f 1 mﬁi%ﬁ% . 0.00+0.00F 0 LA T ik
Aelena difficilis

—— SR

= . . 1.00+£0.32f 1 Philodromus 0.80+0.37F 1 0] 2 30 72 gk

Philodromidae .
spinitarsis

t -2

df 98

P 0.048

F PR I E bR R — SRS A R PR s 4 R A B 255 (P<0.05)
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W v S [V A 257 5 B A R I A S (0.7877) L 7E 13 NI RIS IR 51 rh 40 43 A, Ho 6 55
Hi M 9.38%—15.63% , At 551 i He R 3.13%—6.25% , AT WL, 45 Sk A8 4= 358 B[] % YU 51 v 40 A E 1914y
157 i FE (/N Bk (0.5700) , HAXRIA 9 ASBFE7 51, Hodr 4 A 5 HeAUh 5.90% , BA B 10 kA4
W (3 2) , as[A) AR 2507 56 BE fe R ok el ik (0.7235 ) TS 085 (0.7226 ) , W& 5 BRI AL, 156 A & 178 /K RS AR AR
RN IA] P R EBE T 48.88% Fl 47.70% , Fi Ay o A AERE KK R 5 T B /N Bt 2 Bk ek
(0.3748) , HAERE R L6 5 He ol 5.80% , Hoax & Ae b, Bon T HJRH - RS (£ 3) .

R2 ENHIZWNGKMEESUEENERER

Table 2 Temporal niche breadth and overlap index of main spiders in conventional rice field

W e 2 5] AR AL LR R el et H A B WAL fg kAt BrwkA
Categories of spider Lycosidae  Linyphiidae  Clubionidae ~ Araneidae Tetragnathidae Theridiidae ~ Thomisidae  Salticidae
MREF} Lycosidae 0.7303 * 0.8627 0.8714 0.8818 0.8958 0.7261 0.8304 0.9231
LKA} Linyphiidae 0.9675 0.6391* 0.8989 0.8398 0.9289 0.8602 0.8667 0.7119
B HIKEL Clubionidae 1.0767 1.1218 0.7877* 0.8761 0.9165 0.7867 0.8870 0.7046
ekl Araneidae 1.0219 0.9898 1.1425 0.6862 * 0.9624 0.7646 0.842 0.7865
B I8} Tetragnathidae 1.0030 1.0598 1.1467 1.1330 0.6757* 0.8584 0.9077 0.7885
BRIEER} Theridiidae 0.8729 1.0529 1.0600 0.9668 1.0489 0.6073 * 0.8694 0.6749
B WRA} Thomisidae 1.0204 1.0817 1.2317 1.0894 1.1323 1.1655 0.6416* 0.7928
BEIER} Salticidae 1.2472 0.9751 1.0825 1.1196 1.0807 0.9946 1.1992 0.5700*

EXAL( ) R AR TSR BT, % AR A A A T AR, X AR LU A A A AR (B 445 2

R3 EHNHIZENKTEHESUEEMERREY

Table 3 Spatial niche breadth and overlap index of main spiders in conventional rice field

g 25 53] ARRAL LA IR IELIS S SLEER BRI R g kA BrkA
Categories of spider Lycosidae  Linyphiidae  Clubionidae  Araneidae  Tetragnathidae Theridiidae ~ Thomisidae  Salticidae
AREEF} Lycosidae 0.5252* 0.4906 0.2611 0.2718 0.2770 0.9560 0.1911 0.2324
LKA} Linyphiidae 0.4943 0.6003 * 0.8524 0.8117 0.8264 0.7148 0.7116 0.9605
B HRIEF} Clubionidae 0.2636 0.8708 0.6910* 0.9957 0.9977 0.4447 0.9724 0.8448
PE Ik FL Araneidae 0.2723 0.8243 1.0270 0.7235* 0.9996 0.4339 0.988 0.7924
¥ 178} Tetragnathidae 0.2766 0.8361 1.0248 1.0226 0.7226 0.4447 0.9837 0.8082
BRI R} Theridiidae 0.9691 0.7306 0.4588 0.4454 0.4546 0.6224* 0.3281 0.5001
TE WA} Thomisidae 0.1936 0.7287 1.0081 1.0195 1.0109 0.3392 0.6633* 0.7008
BRisk A} Salticidae 0.2308 0.9440 0.8209 0.7622 0.7754 0.4923 0.6857 0.3748

ZEAIAT R I B o] A A A KT 2 (B AR S 7 55/, U P AR R ZE K AR A= B 0T N Hh B A s [ 4 ZE AR AR 1
VIR s34 o 3, S2BR b R Wk b o3 A FE R AR L3R B AU #5737 DN A S 5 AT R B B A SO ik, AR R 2
B ADL K AR AR D) J L4 A 38 K R 38, DRI T AR ok 2 [ A 26 B B (R AR R /0N Ik 6 SRk | el ok | i o Bk
JE e AR ok 4 BT () 233 ) AR A7 95 BE Y 5 T 0.6000, BB B AT T & A K | [ Bh 78 K ARG 4 bk 4 A o Bkt
Fi PR R 23 (i) A 2540 B BE A 4038 /0N, wd A Bk sk A I o 199 e A= v 0 01, LRy A

e T v Bk ) A= 2507 58 B e R AR Ik (0.8270) , HifE 8 H 10 HZE 9 H 10 HiX 4 NFH 5N
10.77%—13.85% , HABF 51 &5 Ho oA 3.08%—9.23% , LIk (0.7801) FI4E Bk (0.7798) Y 5 JE (E L 5 vy, 7T LB
MTERRIH T 3 22 (I RIS U5 751, 7 /K R AR 00 L0 B0 1 s T 0 B 9 1 A/ N A BRI K (0.5850) , HAY
FIFH 10 ASEHE 750, Hod 4 ASF8005 AR T 5.90% , SRR I s K, A2 IGEE (£ 4, =
[ A 25 A0 B B e R A 1 i (0.7927) , HiAE /KRB REAR T or A A XS 3450, 3R R 38 BT o L 49.40% , Hi4x
50.60% 43 A5 76 H 50 5 S 18 B /N 4TS S Bk ik (0.3854) , H: 939 43 Aii 78 R Ak s, 0o HLJR) BR 43 A AR 4R
(%£5).
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LRI AR SRR Bk 1% IRk V) A 207 9 RE BOR T 23 A) A= A  9E BEBU N EAT TR AR (AR AR SR
RO R R P BRI I A TR AR e R F) 2 ) A 285 07 9 B SR TG P [ A 237 SEBE A/ N W T A e AR B L
IIARARRS R 2] ARAT W A R A e 30

R4 BEHIZNHMNEESUEENERER

Table 4 Temporal niche breadth and overlap index of main spiders in RC field

W e 2 5] AR AL IR IR el kAt 1 MR BRI kAt fg kAt BrkA
Categories of spider Lycosidae Linyphiidae ~ Clubionidae ~ Araneidae  Tetragnathidae Theridiidae =~ Thomisidae Salticidae
TRBRE} Lycosidae 0.8270 0.954 0.935 0.9221 0.8788 0.8163 0.8496 0.947
LKA} Linyphiidae 1.0609 0.7801* 0.9657 0.936 0.8358 0.904 0.9259 0.9552
FHIKEL Clubionidae 1.1013 1.1691 0.7798 * 0.9249 0.8547 0.8363 0.9327 0.9042
PERFL Araneidae 1.0197 1.0642 11111 0.7255* 0.8568 0.8804 0.9134 0.9292
M W5 F} Tetragnathidae 1.0094 0.9869 1.064 1.0096 0.619* 0.6667 0.694 0.8595
ERIE R Theridiidae 0.9445 1.0755 1.0476 1.0459 0.8258 0.585" 0.8912 0.9136
B WA} Thomisidae 0.9637 1.0797 1.1457 1.0635 0.8423 1.0917 0.6157* 0.8646
BRIER} Salticidae 1.1868 1.2303 1.2403 1.1858 1.1351 1.2134 1.1262 0.7355*

R5 BEHIZNKTEHESUEENERELY
Table 5 Spatial niche breadth and overlap index of main spiders in RC field

Wk 2 5] AR} IR IR el gt H A BRI AL T kAt BrkA
Categories of spider Lycosidae Linyphiidae ~ Clubionidae ~ Araneidae  Tetragnathidae Theridiidae ~ Thomisidae Salticidae
FRIEF} Lycosidae 0.6941* 0.7737 0.5284 0.5854 0.5874 0.9967 0.4941 0.567
LKA} Linyphiidae 0.783 0.7255* 0.9467 0.9349 0.9099 0.7872 0.8873 0.9372
G HIEF} Clubionidae 0.5293 0.9482 0.5231* 0.9585 0.9251 0.5474 0.942 0.9645
ek Fl Araneidae 0.5926 0.9506 0.9586 0.7423* 0.9949 0.5811 0.9929 0.862

B I8} Tetragnathidae 0.5931 0.9236 0.9189 1.0109 0.7927 0.5749 0.9923 0.8078
BRI AL Theridiidae 1.0151 0.8041 0.5556 0.5935 0.5852 0.6465 * 0.4858 0.6041
WAL Thomisidae 0.5025 0.9057 0.9514 1.0136 1.0105 0.499 0.6841 " 0.8227
BRIER} Salticidae 0.547 0.9006 0.9623 0.8257 0.7649 0.5929 0.8002 0.3854*

AR 18 (% L e A 25407 5 B8 R A AN IR AR B P el A M8 T v ok | Lk | Bk ok 174 i 1) A 207 B B 44
T AR WRAE 9 AN RIE 51 rb i) o7 L3 0 L sk ik 1] Hﬂaﬂf%ﬁu A I (A5 B AT ) A 267 e B (1
T, A et 1) A A B B (AL RRAR , FR R LA T A AR 5 R 10 NP 30 (RS T 1 370 1 0 1) o L
FLH R 21.50% , i AL 5.10% , /i BRIk | 0Lk | 25 A 190 22 1) A 2507 9 B8 14 m , JR ke Fef ik rp 9000
Fb 1 22.58 %34 N 2 41.54% , Lk AE ARG RE L EBAY & L H 8.40% N % 16.20% , [RIFE , 1 1 = ZAERE AR L &R
Sy, R A (AR R R Y o He il 4.609% 38 M & 10.10% , 7T LA B F bR ik | I0Lgk | 74 05 78 /K RS 4k
ATSEINIAA] A8 BLuk s 1) A 2507 T BEREARG R v FCAE AR A ik o3 A 10 e 88 e ol 4 B 00k 42 98 00 A 7E At
B L
2.3 FRTWRRREE A A S S AR

NS ) 24 B 43 B, o R0 o otk S5 AR ke 2 5 el ok A SR ok A 2 R SRR L B4 B8 e, T i
i 5 el e 2B 2507 SE S HEHON 0.9624 AU LU B8 0= 35 1,133, U W W5 78 78 431 FH 224~ B 8] ¢ 55 91 £ i
P I e B — 2, b b PR R T 10 488,767 A 30 H .8 1 20 H .8 H 30 HiX 3 /M),
o A 12.31%—13.85% , iX Ui B 1 W 55 el ek £ A B0 VR P 10 e e P ik . KR Wk S5 IR IR 2B S L & R
AR L3S BO B, P AR SO B HCN 0.7261 , ARV L1368 80 R 0.8729 , Rk ) FH 4= B sk ] 2 571
A 2 A8 BRIE R I A R EE, 1 9 A 30 H EKIE Wk 30 LG 1B =5 3K 20.00% , I I AR ik 1 B L 45111y
7.50% , Wit 0 2 A | RIVR) AN [R] f s [ 9 58 s 25 R D TR P o5 Bl 28 S A R, U B B A1 T A s [ 9 U N 5
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FAKR(ER2),

el b | Bk 5 ARk | IR | LR 5 785 SRR 110 A 25007 B AR AR LU B8 B8 4 v, DAk sk 5 AR ik A 491
HAEBATHEETRECN 0.9470 AU HLBIFEBON 1.1868 1 S R Ay Bk vk A AR vk 4[] H B0 0 iF 18] )32 50 A 11 A,
HAA 5 ANFEHI G 22 R T 1.00% , BDETARH T B Eb BE H 807 3 e ] e 2 o 5t 1 B 1 3 5
PR I SRR W R A 27 S SRR U LU 48 SO R, an AT 2 AN F A bR T 15.00% , 48
WJE7 H 20 H(15.38%) F18 H 30 H (17.95%) , MERIE B & He i+ 15%0FHBFE 9 H 30 HAT10 A 10 H
BRI IAE 9 A 10 HAI9 H 30 H, Al L =38 & A m W AR ], R Mg 8 it (% 4)

NS (VAR BE A3, i I v | A 2, T 8 FIORE DL L 9] 48 B4 4 o 1) R Bk el ke | 1 0 =2 ), AT 1A
AR L5313 1 Ll 81148 R — 35, 1911 N S Wk 56.30% 43 A 75 3, 1 el ke | 1 55 LU 481535310 R 51.10% ,52.30% , 5 5
RN LE 3B HAT R 40.60% i el ik . 1 W 4391 K 44.40% 43.10% , 7] WE A TEE RS BE b 404 19— Btk v, 3%
Gl oR, 5B R S A Sk belik |y Bk | kiR Y AR S A7 FE A ARV LU 1R B BRAIG,
S U R RRHSR T USSR AR K R bk b T 16 3, oAt 4 FhofR ik 32 287 /KRS 3 SR TRAR 16 317, 3 5 AR 0%
FEH L EB O R (R SRR DR AE ) AE I I LRSI B AT A A A7 A FAR DU EL 48 O A, S A
(£ 3),

Fes g FE v A 2 S AR DM LU 611 S04 3 v 1 SR AR vk 55 BRI ek el ok 5 g o ke | DA% i I 5 A ke
Ban , ARk 95.38% /AR AE H F &8, BRI Wk 100.009% 78 Hp T #5, [FIAE, Fel k55 1 0y | 88 ke b B8 He g ok
91.80% .89.90% .97.70% , Ui FH7E AT 23 A1 BRI BN A LR SE R b icnm . S22 AH I, IRk 548 Sk gk | g
Wk 55 R Y e A A7 B A FIAEARLI: L9 48 BRI AR, i e 5 g e 2B 2 T 4R KUK 04941, AHALLPE L 49146 %K
1 0.5025 , 3 A2 PR TR IR ZE RS R T35 4 Le R 58.46% , BEIRAN Ry 2.30% , IR WK FEFE bk L3 o LA 4.62% , i 8 ok
W5 41.90% , o] UL, W53 B TR A e AE A vk (ER s B H A s R 22 5 se bt /N (£ 5) .

2.4 FELWREE A IS ]2 ] AR AR

T IS 25 G A A A T BE TR T AR O B B (0.5443) > el itk (0.4965) > 1 1 (0.4883) > i ik
(0.4212) , BRIRAEECRAL, 7 0.2136 (3K 6) ; T g HAR MR (0.5740) > 1Lk (0.5659 ) > bel ¥k (0.5386) > 4 i
(0.4907) >H#1E (0.4212) >4 H 1K (0.4080) , Fa 2 A AR A Bk ik (0.2835) (R 7) . AT UL, el ik | 1 I | B¢tk 72
TR Ak FERES T v s 2 A A T B A R BT IR T 22 BB ) 23 ) B 5T 910, 700k #54 hllK R 8 U B
Iy, FEEEALARR AR | LR 2 Az A7 8 BE ARG I, $8 B 0R 43 51 49.64% Fl 47.49% 45 SR FE BT 9% | b
W R 25.04% , T UL ARIR | IILIR 45 S0 (4 Bh 2 0 A 2 A7 06 5 20 R R 8 VR R T ke A AS TR A 2 1 el A 5 G
by e 7 P 4D B EH R A 2E SN K L AR ] (BRI 0.3782) , SRBT BT I 28 44 2507 52 Fe e S/ 4
ARSI/,

F6 ENMHIZHEGMNE-ZE_FESUEEMERREY

Table 6 Temporal-spatial niche breadth and overlap index of main spiders in conventional rice field

b il ARWREL MLRFRF G HLRE el e ) 1 IR BRI WAL i BikE
Categories of spider Lycosidae Linyphiidae ~ Clubionidae ~ Araneidae  Tetragnathidae Theridiidae ~ Thomisidae Salticidae
R} Lycosidae 0.3836 0.4232 0.2275 0.2396 0.2481 0.6942 0.1587 0.2145
MR Linyphiidae 0.4783 0.3837" 0.7663 0.6816 0.7676 0.6149 0.6167 0.6838
B HLEF} Clubionidae 0.2838 0.9768 0.5443* 0.8724 0.9144 0.3499 0.8625 0.5952
ekl Araneidae 0.2783 0.8159 1.1733 0.4965 * 0.9620 0.3318 0.8319 0.6232
B I8} Tetragnathidae 0.2775 0.8861 1.1751 1.1586 0.4883 " 0.3817 0.8928 0.6373
BRI R} Theridiidae 0.9587 0.8648 0.5821 0.6207 0.4833 0.3782" 0.4330 0.5519
HEIEFL Thomisidae 0.4842 0.9779 1.0901 1.0780 0.8511 0.5447 0.4212" 0.7113
Bk AL Salticidae 0.2878 0.9205 0.8886 0.8534 0.8379 0.4897 0.8223 0.2136

AT WA 14 P 2 2 A 2 TS MR (DA G B 5, A T e A A v ) A B | el e
=] AV SRS 1 W AR RO 0.9144 AR LR RO 11751, BT & 2 LUBOR & Fe L [RR B %
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¢

AR 2 B, AR S A SRR | Bl | I Bk ik ) B R B LE 1 B IR, 7 0.2145—0.2878 Z ], X 2
B P ARk S T AR S AL S ER/IN (R 6) o TERSEE TH Hp 48 B0 v 9 2 TR 4 SR vk | kv — 3% 1], LA
WS B O ), W S AR O 0.9142  ARIVE L Bl ECh 1.1086 , 158 RH 9 25 X6f 2 [) B¢ J0F) FH AR FZ AR, 38
kL T PR BRI R R R S R, B R S i R (R T)

R7 BEAIZHHNE-ZE_S#ESUEEMERREY

Table 7 Temporal-spatial niche breadth and overlap index of main spiders in RC field

R 24531 AR IRR} ML i ek R el kR SLEER BRI R} T kRl BewkBH
Categories of spider Lycosidae  Linyphiidae  Clubionidae ~ Araneidae Tetragnathidae Theridiidae ~ Thomisidae  Salticidae
HREEF} Lycosidae 0.5740* 0.7381 0.4941 0.5398 0.5162 0.8135 0.4198 0.5369
LA} Linyphiidae 0.8307 0.5659 * 0.9142 0.8751 0.7604 0.7117 0.8215 0.8952
B HLRA} Clubionidae 0.5829 1.1086 0.4080 * 0.8865 0.7907 0.4577 0.8787 0.8721
[k A} Araneidae 0.6043 1.0116 1.0650 0.5386" 0.8525 0.5116 0.9070 0.8010
M B R} Tetragnathidae 0.5986 0.9116 0.9777 1.0207 0.4907 * 0.3833 0.6886 0.6943
BRAZ 4B} Theridiidae 0.9587 0.8648 0.5821 0.6207 0.4833 0.3782* 0.4330 0.5519
TR A} Thomisidae 0.4842 0.9779 1.0901 1.0780 0.8511 0.5447 0.4212* 0.7113
BRisk R Salticidae 0.6491 1.1081 1.1935 0.9791 0.8683 0.7194 0.9011 0.2835 "

AL M S (A MR F) B 25— A A 2557 A IR U8 0T e - 1 S ok L (S

T R el ek S5 4 SR SRR LU RS 5T e, T 1 0 el ke A SRR PR S R I R A 0 2 i ok

1D g 22 SoY VAG 6= 2 1 LN e A LIRS Gt N S e = [ = R: DN R K 7R LD WD SR EZ o e i Do SR
G T T A S A R R P AR S

3 it

3.1 RIS Wk A 2L R R

T AR (A 30T 30 A1 (19 6 JR I b 0 o oA R P 2 0 W A 2L O 9, 1 A1 A e P 34 R
HAP RS SRy 5 BOR S5 7B o R AR H AR IR e 2B 2 g TR S R g b Al R
TR S AR TRk el ke BRI I I Al B P RO A | 3 A T A B R R TRk | Ik | S g 4
i AT A R — B AEAZAIRE RIS DR A AR e L DT e, LA IS A (o ek 15 el e ) B 2 — 4 A
AL TEIEAE N 155 A A8 T g 54 AR 22 T AL P LA 88 A ol Ik | e Ak F) ek 2 2 2546 B 38
(E L THAZE R B, DK AT BE bl 1008 5 AE B HCRT Wk T IR R IR R B IGE, B R E AR
S RGEREBULE R ELAEAT PRI | DT B2 il TR]-42 52 iy i ke A2 25407

A IR AR R | TR i 2 A 2507 58 B 0 28 1 o, S B B AR Wk LR 73 il 6055 1 5 A 4 b i ke | A ] Ao
ST e I AR O P AN (), v S R R L i Wk 2 2 AR K P B 7R A, DAALL KR S 1 ] B
SR, 1 AR R F X 2R 1 AL, 655 5 50 e 9 o BB 2 TR, 52 7 S 35 s , 3500
R K R RE R A3 () R AT 17 0 A1 2 [ DRI, 7 IR 1 | 2 ) 24 T DL AR Sk A0 i) Al Sk ke 2 2507
S EE RN SR E TR L s s T A A S EE R B
3.2 FAEEILARERZ R MR A S AL ML

RSN R GE AT | LA B DR 88 51 e T PR PH 24550 /K TR I B MR N TSR 45 0l i 4l )
P BUL R AR A TR TE BEICAE bR WU S5, — T T 42 A28 IR o0 A o7 i 5 [R] 26
SO AR, N, T T 2 e AR R MR AR S S ) TSI R (o LR | SR AR A5 1 v S 1 30 11 R A 38
LRI T, 38 5 A D0 7 S i 5 4, T o 2 ol A7 SR bk 5 LA A 28 (AR ek Bk bR ) sl I 2R
(LA ) SER Py 5 4, (E AT B AR /B E Z 7J AR 0 , AT A SRR Xt 4% DA 7R 670 9] S 1 A 600 el ek 5 < S T k583 - 5
— 7 THT , {7 30 0o R W) T LR [ M S e Wk oS AR R AT BRI G, R AR 2 G R RE R I W e

http ; //www.ecologica.cn



9250 JAE = 44 %

AT FERE D) I AR BB CEVIR A A HL T S AR T K EVAE T AU B, 5] i )
HRETROAERS , RO B S R QNS H 4 20 A7 4 S DT 52 T ek A= S s, 59 A0 R ARl FRR AR R
I BB T R A R B T GRS A0, KR T R A L K R A S A A U R
WEWZ 52 AN =S8R0 KR LR SRR A & SR R T 43 A 2 (R SRR R 2 ] o L
T, U B A HRR) R G R W AT A JRy , AT [0 422 5 Wi o 2 25467 AP A
3.3 fFAERE

TN RS R — DR A R S R G, WK AL A RHIE 2 Z R R R L [F52 ), ASHIEGE AR ] 2 B I
TE SCA AR A BRI IR IR 51, SEPR b ik /e 20 B P 2 i) A St A 22 5 Y AR B0 A 4 7 Ak
11, RS Wk A 2507 H ARSI s TR SE I 408, (IR A 24 R i 3 3 I R RO & il ™ AR SR
TR A 2 7)o WA B R A 04 5 0 5 ke P il A AT o A S AR R v B L SRR T AR 5 A U
A I AE AR /N 15 KRR AR R 38 0, el 5%, 30K T4 s O 0% A X 45 Do) 751 ke 1 3 £ 17 Sy 52 1) 2 S K5 A
o BB %ot G0 1 (RSN o A ) B At v R A (s A ) 8B E R P (AR BUS R T AE R
G4 ) AR ] (ALK R MR A £ /N REER G Wk 55 ) A7 AE B ARG . UL, 76 J5 SL 0k 5% v oy 25 X 2R PR 3 52
M), LR 4 b D) R0 3 I A g

4 #ip

ARSCRL AR 25 BIAE N A, 3BT 1R R P RS 8 1 3 W Vs RN AR SRR, R TR | 1
R PIAR B AP R TS A R AL T R SR 22 15.92% , AR EEILAT G bk B A SR AR S
LB ARRCRLE T O R TSR 1A P 2 A 25407 5 B8 8, 5 558 0 ) o 2 2 250007 50 T2 1 e 48 T 2 250 ke
o 23 YR A A T B AAR I LG HE SO R B R e, B, AR A A (A o S8 1, o 2
SR AR T P 1) 2 18] B ) R 2 i A A el R PR 2 W B DR A 4, oA S 50 R A IR TR g 2 i B
W R ARV FEAE L
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