Y3273 Journal of Plant Protection, 2019, 46(6): 1301-1309 DOI: 10.13802/j.cnki.zwbhxb.2019.2019120

TEAZIEREBRRIPEE R ZFEAE

®oF DEE EEE LR B 4

(1. T HAHMPBIEBE AT, KT 7501055 2. T H KA B, L)1 750021 ;
3. TEARBREFAGIRAFR, )11 750001)

FE: ANAHTEANEZLER ORGP RAEHL LG ZHRARLEFH TR IEN X Z, K
RAELET 2017 F4—9 Axt iz R A3A RE A P oy s B L MR S et 5 At
AT AT SRR 0 AR F T BRI AR E R TR TN, &
RET, TR X AT THEARK 10305, /8 T4+ 38 /5 54FF, £ RE AL T, IREAL Satyridae
RS EEE A%t S A 31.55%, 4R BEAT Parnassiidae A A5 A £, 4855 % E A 0.10%; #:3EF Nymphali-
dae ¥I¥ERE K 09 % HRIEFR S0 F 8 B A58 A3 8 E 33 3, 5 ) A 1.52.3.53 42 0.96; REE A} Papil-
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Diversity of butterflies in Liupanshan National Nature Reserves of Ningxia
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Abstract: To study the relationship between the diversity of butterfly community and seasonal variation
of different habitats in Liupanshan National Nature Reserve of Ningxia, the diversity of butterfly com-
munity and seasonal variation in the three habitats were investigated and the diversity index, richness in-
dex, evenness index and dominance index were analyzed by using the transect method from April to
September in 2017. The results showed that a total of 1 030 individuals of butterflies belonging to 54
species, 38 genera and seven families were recorded in this study. In the different habitats, Satyridae
was found to be dominant with the highest relative abundance (31.55%) compared with the rare species
of Parnassiidae (0.10%). The diversity index, richness index and evenness index were the highest in

Nymphalidae (1.52, 3.53 and 0.96, respectively). The dominance index in Papilionidac was the highest
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(0.67); the richness index, dominance index and evenness index in Parnassiidae were the lowest (0 for
all). In the different survey periods, Pieridae was found to be the highest in dominance index and diver-
sity index (0.80 and 2.30, respectively); the richness index in Nymphalidae was the hightest (3.53); the
evenness index in Parnassiidae was the highest (1.00), but the diversity index, richness index and domi-
nance index were the lowest (0 for all). The butterfly species richness was the highest with 384 individu-
als in June and the lowest (21 individuals) in September. Comparison of butterfly species similarity re-
vealed that the similarity of 0.13 in September was the lowest compared with in other months, and there
was a medium similarity of 0.57 between June and July; in other months, there was a medium dissimi-
larity with each other. The results indicated that the dominant species in different habitats and seasons
could be used as indicator groups for determining habitat conditions, and the habitat variation and distur-
bance were closely related to the species diversity of butterfly communities and were the main factor for
conserving butterfly diversity in Liupanshan National Nature Reserve.

Key words: Liupanshan National Nature Reserve; butterfly; species diversity; habitat; community char-

acteristics

N ER Y QSRR AT T B R IR X
(PR T ) B, 6 - m  a SR E Py L X
BRI F7 5 b R A S B, R TR R A 1R
PE G TR AT L AR AR 2SS R 8 (T RN R A
2010; 22 PR A5, 2018) o IR I X HE . T 1982 4%,
1988 AF Atk o [ 8 g A SRR X, LB 4y 9% U

B AP 2 R 80% , KB IR - w , SR IU R
3B B TRIR T E (T EMOLT H AR X I
INEMTEANTEI ARG X AE AL, 1989), BES
S R P PGS — PR L )
T2 X IRER AR AL o BURR . FRBE Y e AR
REAE T | VA b S IR A ) o T 0 2 R R 5 45
PR (B4, 2018) , B3 Bl A AR 7S
IRBE W DU A 1948 7 4 42 9 (Nelson, 2007 ; Ku-
mar et al.,2009; 55 fF45,2018) . I, ZE 7S £ 1
FE K SRR X T I R PR A AR 98 X T4
PR DX AR AR PR B 1 W HL A F A S

VLAFR , R R T 1L X (B EESE L 2009) BT i 4s
TR (5K FE 55 ,2013) WV 5 L H AR A X
(ZRV AR, 2018 ) T T o v g JB (L 45 %5, 2018)
S XTI T MR AR AT, 7E T R AKX
W T Z K B BRI R 22 5 42, X ek AT #H ¢
A (B EEFESE, 20085 7K 5 2355,2014)  [HIE X /S £
Ll E R A SRR I R SRR A D U5
TR AISRAEAR (2010) X 7S 2511 IR ARG X A e
KM T T A, e 5 T SR 68 & 130 Fi]
W VTSBARE R X A il 4, X S K
HIAIMRX AT T T, R T 2 iz IX
(A ) 2R AR SR ST A T A 88 R S 4

Ly A O VAR A T T A R | XA () A4 g 0 M T 7 11
ZREHERRIE S 2T AR A T 00T o

YR AR R G D B A WL E
O, R A ) 2 REE BEE R T G AR A IR BE . W
SR IR T A N Ay R A 2R S
SR 4 (Samways, 1993) R , ASHFSE 4208
AT 7S EE L E KK A IR IX 3 AR B rp A
TR ZAEE IR L 2Rk S ] AR B e &R, X
U AT AR AU A 7 S B) Sl A A0 AT, 450 b A 3
FRREAE Ry A SR VEAS P8 /R 8 BERY AT A1, LA A
AN E R Y E IR X B A H R F AR
B o W R IRl R

1 B 5%

1.1 ##

WFFE KIS ME DL : T RS E R [ SR X
b 35°15'~35°41' N, 106°09'~106°31" E, f#& e 7
3ANEIX, BIEELR 6.78 71 hm?, 27 B 3 Rk A
X 22—, B R AT G 7K B R T8 % IR
W, e KT L5k 2 942 m (AR E , 2009) .
T DX S8 It P v 2 X A, e R il L 7K
TR EE A RN 60 x5k AR AR E N
21342 m* AEE K AE J1381 8 000 J7 t. FRMK R, A%
VR, LR AR, OB 5 4, HARAEIR , Sl Fh e ot
B, LA RER PP, FEFEE ok S
G DR EE WS,

XA : LM-8000A SRAX, 515 i B i Al I
AR E] B ™, N B4R 28 em, MR 71 cm,
TR KL 74 cm, 60 HJE R MZE, [ .



611 B AR RN E S SRR X B S R 1303
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HRAE T B 7S 21 E R A SRR X A 211
MR IE AN TP, e 8 3 P AR B L5 8 6 45 FF
TR A . B L FIREN IR 17927~
1 842.5 m, AH B DU SR W o 32, 2 W EH W
B, TSR T A BT 2 7 TR, iR
1 860.0~1 894.0 m, fE#% AU M E FEVR AR, A h 1
Yoo B 55 5 A= 5% 3 7 T IR K FE i3 R 1 850.6~
1 873.7 m, fEBE A LIk S p g SRy &, R
EL BT & AR UE X NiE N2, N TP B
BEFRAE BT P BELIE B 2 SRRER  FEARRZR K 2 km B
ZRAIEE KT 2 km, 4% 100 m 43 BEGEHHRELR b i) ) i
P AR

PRI IS E] A 2017 4 4—9 A, 4 A 97 1K,
84 6 Yk, ] Al FE £ 20 d, £ FP AR R A 2 d,
A5 AR R A S ] - ) | R
VEREIG P RS T SR, B H IS sh I 21
9: 00—17: 00 I Beb A7l . I A I AE 2 20 3 i
1T, W 1.0~1.5 km/h, ig RFEL A4 2.5 m, B
5.0 m R 77 5.0 m ¥ [l P UL 3 19 T A s e 218 A AR
i, ANE TR — JASAR B B, AR oK 2R
T RELR AT S — M58 13 9 5.0 m 78 [ DAY A4 T A7 ) e
FREE . XFARRMAE RS, S T4
PPty Jo IR . M3 N BRI 2 (S ik 120
MG, S R SR SR G e . W
PRA S R T R A ) (B A 5255,1992) |
(i E e 5325 5 0 ) (JFI 58, 1998) (v [ i e I
T ESE) (JH58,1999) (hEEEAE: 1) (58,
1994) (7 BB L1 R ) CEFNE A 524, 2010)
i
122 AR R RE RSP B %09 % AR AT

PR AR ARG vk R AMXT 2 2
FEPERE R IS R R AR R PR EO £ & R Ey
MEAS ) A 355 H K AS [i) 8 A5 I ) EFL 0 P 9 45 ¥
Y Fh ZREE . A X £ B (relative abundance, Ra) J&
BRETE Th LR e 2 B 5 TR YR 2 R R E
53, Ra=N/Nx100% , 2, NI Rl i A%, N
J B PRI B, Ra=10% 5 WARHERE , 19%<
Ra<10% & J°# WAHE , Ra<1% # WA AT JHE ; e
HEVE YR Z A4 53R Shannon-Wiener Z V£ 45
¥ H',H'=-Y PlnP,, 2t P=N/N, PJ& 55 i F i AK
FeA9) s 2957 BE B K FH Pielou Y95 BEHE 40 J, J=H/InS;
HEFAEE 537K Simpson EH#AEEFREL C, C= 3 (n/N)?;

CRGEBEFIERAR IR , 19905 B 5 F-HIX £ 1], 1994 ]
R 45,2016) .
1.2.3  AF5 X R B A 3% W $i 8 RE 4 6 AR b 5 A7
I GT IERE TE AN A 35 N ) 2R AR A e
FH G AR R A S AR K B A R R
THURR AL 2R B0V A 7 0 AR B, 2 i B
AU R BTN . FIH Jaccard A =0T R
IR B, I=c/(at+b—c) , KT a b 535 AR TR R4
WEDIFPEL, ¢ J R BN IEA YR g, SR E 5w
SR B (1994) J7 VLS THE IS AR UMEDEA , B Y
PR 2R %0<0.25, AHASHR L ; 0.25<HA L FR 6 %<
0.50, A FP 2 AHAL ; 0.50< MM 235 8<0.75, Jyh 4
AHARL; 0.75 <M F 50<1.00, B AHAL

2 BER55H

2.1 AREEHMHIREE FHEBR RS

TR E M AL, JKIEFR] Lycaenidae FIT (5 Ho 1]
15 N 29.82% , FLAY SR o Fo AR R Ay R B
F} Satyridae (28.28%) . ¥ i F} Pieridae (24.68%) | 1k
% #} Nymphalidae (16.20%) . 77 i £l Hesperiidae
(0.51%) . RUE R} Papilionidae (0.51%) . 28 4 &} Par-
nassiidae(0) . TEJRTFEARIZ A5, HRIERL I 5 Lb 451
K, R 37.16% , FHRGEWRIRRL (21.719% ) FR IR}
(19.83%) , JiT i LL il e /N 2 R (0) , IRAR 4 J2:
HIERL(0.21%) o 7R IR TRIKIFE LB v, sl Rl b2
B, i LA 32.10% , FLUCOR Ky 868} (25.93%)
FHRBERL (22.84%) , ZHUER T 5 Lol e/ s, 2 0 (3R
1) HREERHER 3 Fp AR v R i 8 1 3Ry e ol
TR R R R BT 5 LR/ o AR AR X 2 B2
MR R LTS , R 2200 31.55% , 4 A}
T 2R A Z 8 0.10%

10 F T HE B8 0 BRI S5 A 3 0 R SR Hy 8 Pieris
rapae . BE 2% 5Ky Colias erate ¥ 35 5Ky Colias
fieldii . Jll 48 W& ¢ Fabriciana adippe . Vi ¥ 2 Bk 1
Clossiana selenis . = Jik W W Aglais urticae , W& H g
Triphysa phryne " B HR % Coenonympha amaryl-
lis . % 2 R W Coenonympha oedippus . W I [ HR 1
Melanargia asiatica . Z R JKI% Polyommatus erotides
212k KW Lycaeides argyrognomon., &V 7K JIE A= 5%
H (8 R LA 53 1) A Sy B 8 A1 /Ny B Leptid-
ea amurensis IZHEWE Clossiana gong |77 WIS Meli-
taea diamina VM H RS | W KK Everes argiades .
T AR A B v R S S S A SRy M B
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ORI SR /N R | A BRI Polygonia c-album
FLAE W8 Aglais io B 55 MR W Aphantopus hyperan-

pagilb

thus WA BRI B AEEIREE Lopinga achine VM
F1 FEARLUEREBARPRAEEERHIRHFESHE

Table 1 Species and individual number of butterflies in different habitats in Liupanshan National Nature Reserves of Ningxia

X 3 R A b

EHE% WKBE(FR 1) o Forb  SOBMBENIE I 1 IR a5

AMA%L Number of individuals

; — AEXT 2
Bl Family J& Genus i Species (;e%lj:f jf(ﬁgj;f ;}E% s Re(lz(')ci)ve
VillJage forest Longtat'l Total abundance
farm  reservoir

Rl FAAY I i Gonepteryx FR Ay Tt Gonepteryx mahaguru 1 3 4 8 0.78
Pieridae W IE Pieris IR Pieris canidia 2 4 5 11 1.07
SN Pieris rapae 41 11 9 61 5.92

I Colias hyale 1 0 0 1 0.10

SR Colias BEZ SR Colias erate 37 19 6 62 6.02

WG Colias fieldii 11 9 2 22 2.14

BLOH MW Colias hoes 0 0 1 0.10

K& Leptidea R/ Leptidea amurensis 3 27 14 44 4.27

BENYSE TR Anthocharis LIRERYIE Anthocharis cardamines 0 0 1 1 0.10

HMHEIE Aporia i L2 M Aporia bieti 0 13 1 14 1.36

/N Subtotal 96 87 42 225 21.84

iR SRR T Polygonia P 4 Ml Polygonia c-album 9 13 2 24 2.33
Nymphalidae it 2 Fopriciana WERRISRIE Fabriciana nerippe 0 8 4 12 1.17
JAEEME Fabriciana adippe 4 2 0 0.58

LW Vanessa INLTMRME Vanessa cardui 6 0 0 0.58

LT8R Vanessa KLU Vanessa indica 0 0 1 1 0.10

Pkt s Clossiana B Clossiana gong 11 8 4 23 2.23

PHR LI Clossiana selenis 12 2 5 19 1.84

PSR R i Mimathyma VA BERBRE Mimathyma schrenckii 0 0 1 1 0.10

RIS T Aglais SRR Aglais urticae 20 1 1 22 2.14

SR IR Brenthis INSIRINE Brenthis daphne 0 0 4 4 0.39

LA Argyronome laodice 0 1 4 5 0.49

IR IR Neptis FATRURIE Neptis rivularis 0 21 7 28 2.72

IR Neptis alwina 0 1 4 0.39

TEINIE Neptis themis 0 1 1 0.10

FLAEWME TR Inachis FLAEWEIE Aglais io 1 0 8 0.78

LWL IR Limenitis Y JE LM Limenitis helmanni 0 18 3 21 2.04

[ i JE Melitaea 75 M Melitaea diamina 0 13 9 22 2.14

2% I Melitaea bellona 0 5 2 7 0.68

KIS Melitaea scotosia 0 1 3 4 0.39

BRIttt |8 Kaniska Wit Kaniska canace 0 1 0 1 0.10

/Nt Subtotal 63 104 52 219 2126

AR Rl YERRIE S Triphysa YEARME Triphysa phryne 8 0 0 8 0.78
Satyridae  #pHRIEIE Minois MEHRIE Minois dryas 13 6 4 23 223
{HRWE R Eumenis 1~ HE8E Fumenis autonoe 5 1 0 6 0.58

SRR Aphantopus USSR Aphantopus hyperanthus 0 67 6 73 7.09

PHRUEE Coenonympha LB IREE Coenonympha amaryllis 19 8 2 29 2.82

ZYNRME Coenonympha oedippus 36 14 7 57 5.53

FERWE)E Lopinga FIEHRIE Lopinga achine 0 30 4 34 3.30
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43R 1 Contiuned
A% Number of individuals
"™ YIACY NI AL )itﬁx(q;/og)gLF
Bl Family J& Genus i Species ! ; %ﬁ Longtan KFE  44F  Relative
ejia
Village forest Longtar} Total abundance
farm  reservoir

IR Hyponephele J& 0] = IR Hyponephele interposita 4 5 0 9 0.87
PiJr =R 8% Hyponephele dysdora 2 2 0 4 0.39
WARSER Ypthima HHRIE Ypthima balda 0 0 3 3 0.29
F IR Melanargia WM IR YE Melanargia asiatica 23 45 11 79 7.67
/N Subtotal 110 178 37 325 31.55
TR MR JK )& Polyommatus Z IR KW Polyommatus erotides 77 2 5 84 8.16
Lycaenidae i JKME)E Everes WK Everes argiades 15 41 15 71 6.89
21K T Lycaena L1 KM Lycaena phlaeas 1 7 8 0.78
T IKUE R Celastrina FEIKWE Celastrina argiola 10 30 5 45 4.37
LLERIKIR)E Lycaeides IR KIE Lycaeides argyrognomon 12 10 0 22 2.14
W KISEJE Satyrium T WG KIS Satyrium eximium 1 5 2 8 0.78
/N Subtotal 116 95 27 238 23.11
ey Sl SR Pyrgus HRZEAETTE Pyrgus malvae 1 0 0 1 0.10
Hesperiidae 4578 Carterocephlus  HBRTTE Carterocephlus christophi 0 0 1 1 0.10
T )& Ochlodes INBGEFEME Ochlodes venata 1 10 1 12 1.17
il S T Heteropterus ST Heteropterus morpheus 0 4 1 5 0.49
/T Subtotal 2 14 3 19 1.85
SR IR Papilio MG IR Papilio xuthus 1 0 1 2 0.19
Papilionidae 4 I Papilio machaon 1 0 0 1 0.10
/N Subtotal 2 0 1 3 0.29
LRI YR Parnassius INELERZHME Parnassiusnomion 0 1 0 1 0.10
Parnassiidae  /|\i} Subtotal 0 1 0 1 0.10
411 Total 389 479 162 1030 100.00

2.2 BNREETEA0 S AR
221 AR AP R 0Y S A4

3 A B v e A s B A 7 B 38 J® 54 Fh
1 0305 hRA o 1 G AR 15 rh L A i Si i & B
24 J& 32 7 389 SARAS , TR A 45 v A A 0
6 7130 )@ 41 F 479 FhRAS, e RK AR B b e A
105k 6 FF 29 J8 39 F 162 S hrAN (£ 2) . 1AM FIJE
TRK AR B R RV i R R R U A I H o

fi i (0.76) , AR LR 558 v A Vs A DL B 4
BORZ,090.75, =HEAMEAK . BB 1935
FESRBOW S TE R A B vh e, 0.85 TEIA A
R ABE AR, D 0.77 WIS VE (19 B 48 Are
Je K AR ST P ey, O 747, TRIR R AR S P i
i, 29 5.20, SRRV B0 22 BEAE AR BT e RK 2R A
Sirbirm , HUORTE R A5 b A A 5
HERALR, (H = A 2E A R

F2 TEAEUERRBRRP R AR EE P HERETE SR

Table 2 Diversity index of butterfly communities in different habitats in Liupanshan National Nature Reserves of Ningxia

B SRR R

LSRR SRR

i;‘n: N S, 5 M
& R iﬂﬁ i ﬁ]ﬁ Individual ~ Diversity Richness Dominance Evenness
Habitat Family Genus Species . . . .
number index index index index
%A Yejia Village 6 24 32 389 2.17 5.20 0.76 0.77
TR Longtan forest farm 6 30 41 479 2.21 6.48 0.75 0.85
Je K% Longtan reservoir 6 29 39 162 222 7.47 0.76 0.79

222 REAFABR-F R R0 AR
3B A SR B IR R s 325 1 AR

A 238 H Ry Rl gt 225 H iR 219 H
TR 19 H RV 3 1 25 MR 1
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AHXT 22 5 43591k 31.55% . 23.11% . 21.84% . 21.26%
1.85%.0.29% F10.10%.,

AR ARG AR R 75 () Z PR PR R
R BN S R BN B R A R 1.52.3.53 Fil

0.96, H AR EEFE KN 0.64 1K T RUERL ) 0.67 5 28
LR} IR VR A 2 REPE R BN 1,00, {0 E 5 R 4L
YIS PR F8 85 B /N BB 0(F63) o

F3 TEARUEREBRRIP X ARE £ PR RK T HIR R % A £ B ERHE

Table 3 Diversity characteristics of butterfly communities at family level in different habitats in

Liupanshan National Nature Reserves of Ningxia

MAS Number of individuals

' MR FERERE R SR
Fiifly 74”;?? jf({fg; if’ jii; J:ff Di.versity Ri_chness Dorpinance Ev-enness
index index index index
Village  forest farm  reservoir
AR} Pieridae 96 87 42 1.51 1.85 0.64 0.95
iR Nymphalidae 63 104 52 1.52 3.53 0.64 0.96
IR Satyridae 110 178 37 1.36 1.73 0.57 0.86
JKIEEL Lycaenidae 116 95 27 1.39 0.73 0.59 0.88
SRl Hesperiidae 14 3 1.09 1.02 0.44 0.69
KR Papilionidae 0 0.92 0.91 0.67 0.92
ZHIEAL Parnassiidae 0 1 0 1.00 0.00 0.00 0.00

2.2.3  REAZE B AHROR-F BB 509 S AR A AE
4 HiAC B B RS R £, 24 H
IR ARECA 15 2, JRUERE R 2R BERL A A A%
B B0, 5 H PRI S B B KRR AR R 22
57 2 OB ERL, MAECH 35 Ho 6 il
EE B P IRERMASUR 2, 0 139 H |, HIR Ry il
Bl AMAECH 95 Ko 7 A R4 {0 5% 21 1 HR ME RS 4
Bz, 155 H L ARR AR B0 AU H L
TRHBEENA T Z ] 8 ] A S 2 A Ry
BIAAREURZ , 50 H, YO IR FISEER] , A
RE N 28 R 24 H FRIERL R 28 IR A4 A%

AL Y 00 b, RUBERHU A A 2 3 1 5 ERHY
PHAE] 1 DR RUBE R A 28 IR 7 B S 1
EHARRY XA FR . BEKLE, fF6 H %A
1O SR B 1Y) W AR B 2, R 384 HLHE 9 H A
IO BN AMARE R D A 21 H, H H A RS 8
MR} MR AR IR (R 4) .

FEAS TR R A B B P, R SR M S R 1 P A
FEECR ZREPEFR RS 5 , 43 5112A 0.80 1 2.30 5 Ml
PRV Y T B R B, oA 3.53 5 45 R g e
BETE (W30 5) B B =, o 1,00, (B 2 FEHEFE 5 F
BB B Fe B AR, # o 0(F6 4) .

F4 TEARUERFB AR XA R EER 8RR K T MR SRR

Table 4 Diversity characteristics of butterflies at family level at different investigation periods in

Liupanshan National Nature Reserves of Ningxia

AMA%L Number of individuals

SAEPERRL PRI UREIER SRR

F?rrxﬁy 47 58 6H 7 8 9 A Diyersity Ri‘chness Doryinance EYenness

April May June July August September index index index index
AL Pieridae 24 35 54 52 50 10 2.30 1.84 0.80 0.99
IR Nymphalidae 15 15 95 67 24 3 1.91 3.53 0.68 0.82
HR %R} Satyridae 9 19 139 155 3 0 1.47 1.73 0.58 0.63
JRIEFR} Lycaenidae 6 57 85 54 28 8 2.03 0.73 0.74 0.87
FEERl Hesperiidae 1 11 6 0 0 1.43 1.02 0.59 0.71
KR} Papilionidac 0 0 0 1 0 0.92 0.91 0.67 0.92
/HUER} Parnassiidae 0 0 0 0 0 0.00 0.00 0.00 1.00
Sk Total 55 127 384 337 106 21

2.4 7[E)iE 2 A E) h AGE B R O A O
TEZSEE R G B AR X 3 FPoR R A B,

M Fp i TRLRR fBLE 5 T AT 2087, A8 6 A A7 H
1 SRR T AR RO, R BL R BN 0.57 Ak T rpr 45
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UKo 9 A 525 A BARRIEAR AL/, FAL R KL
A, 0 0.13, A FAAAMUUK Y- o e P A i [l i)

SR A DI AL T iR AR (R 5)

x5 TEARUEBERFBARP RAREEER EMREEEE

Table 5 Similarity of butterfly communities at different investigation periods in Liupanshan National Nature Reserves of Ningxia

H 1> Month 4 H April 5 H May 6 H June 7 H July 8 H August 9 H September
4 H April 0.33 0.28 0.33 0.41 0.14
5 H May 7 0.30 0.41 0.34 0.21
6 H June 6 11 0.57 0.40 0.19
7 H July 9 11 21 0.33 0.20
8 H August 9 11 10 13 0.13
9 H September 3 6 4 6 2

2R =R MEE A L = A YE RSB, The lower left triangle is number of common species, and the upper right

triangle is the similarity coefficient.
3 g

ARWFFEER BN, T EAR L ERR AR
X 3 Fofr it Y Az 55 rp R A7 90 5 3 7 B} 38 & 54 T
W, HZ I T RC SRR R AR A By, i
FHIRERE 7% 1) AR VRSB B W A RO ) B4R
Ve SENE S LY R L S e e O S Y
TEEOHNEY &) B 5 B B A, VBRI A v 1) 0 3
JE 6 B b e {H 22 1 8 B AR 5 WM R i 7 3
AR HOp AT ) SRR R R YA b oA
ANE s BRI A 51 3 1, 23041 TR 0 e AR
s BRI A R 1 1 R R K PEne s R
P A FIKAHEAR (2010) 767 B E 5K 5 R R4
X JAAE O % T W18 S Bl 68 Jm 130 Fh , A AHIF 5 i
LR PR BIRECE . AT REIR PR AR U A R T
ANEER AR X 3R A S, 2 T A8
TR R 52, Hix 25 vh 32 LU R A N
F o AP EREE A R LA A A7 0 A 2 R
TR, g T WA A 2 LA EA o oG,
DAL G Al R B AT ) R S 4 R mT LS e R 2 A
75 (A4 B (Weibull et al., 2000; Vu,2009) .

A5 Connell (1978) 4 Hi A BE THRABLR , A
I Bl A3 2T DL m PR Y 25 8] S e, O B
HURHEZ AN SR, DT 2 o B AR e ) 224
PEo WAWFFERM], JREB T H 5 ] 3545 F 2
SO 2 B o F S AT AR LA BEUR , BEdE
B ) 2 B R, R AR B R Y ) SRR V% 45 14 (Bhard-
waj et al.,2012; L E #5455, 2018 Riva et al.,2018) .
PRI AEAS [l A S5 v, T 4058 B i ) e TR K AR
B v MRV 1 22 REPEFE B = L 1A B AR R

W KIREZ A& s NP b e

GO B v T VR (1) 2 REE R BRI i B
YRR AFTE NI — e R4, 7]
RESTE— e R 3 b it 2 REPE R A R M
A N T A0 B 55, {HJE: DRk T AR I e 2 Y
FEXF 6, B RETRASAR , It LR RUM ) A 355 v g e
TRV ZREEAS B0 h 45 S e 40 E B T AR Bl i
ARHIFFE 285 5 7R, AN [) 8 e s 1] L g s o7
A ISR AR, 6 R0 7 825 51 e
AMEBUIRZ , 5350 0 384 L AI1337 L, i AR K i
D9 H LA 21 Ko fE T BN E I E R A SRR
P1X, 9 H B 5D HLE R R, AN E AT L
116 A7 AR EE T MR, EiE S
DI A 77 AT A Ko AN T R s A A
eIt Z B, 6 H F17 H WERE & AH I R AR R H Ak
FrR AR, AT BB SR i T AR R 2 U A3
INAIAF A A K AR e R SR Ab i b ], %
IR — 52 AR 3E I AR, o B 1 A A7 R S I
(AR EE P , WM R R S5 IR o, DI 3235 6 H AN
7 H B TR P AR LM R B K. Menéndez et al.
(2007 )AFFF3 A PR B th I 5 M 21 317 ) e B B2 TR
Rz, WIS B A I S U2 16~34°C , 7E 23~
34 °C s B P e R, 76 B A A7 T s R Y T
FEAR R ) RS A it 2 TR A T R IR
L HURETE R IE S B0 S LR V5 2544 7K P ) 2
WA, AUREE T RIS ZREE E R R A
AR FE—E R BB T AL B A
FEPRBE AR B (X 55 A2 45, 20155 20165 5 SCHE 4%
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