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Abstract; To investigate the correlation between urbanization and butterfly diversity, four different habitats, i. e. forest,
farmland, city and wetland, in Guangzhou were surveyed between 2005 and 2006. 73 species of butterflies from 46 genera
in 10 families were recorded. Margalef species richness and Shannon-Wiener indices were used to analyze the species and
community diversity of butterfly in the four urbanized regions. The results showed that both indices were the highest in forest
regions and the lowest in wetland regions. While, wetland region showed the highest evenness index, followed by farmland,
forest and city regions; also, wetland regions have the highest dominance index, followed by city, farmland and forest
regions. The highest similarity, in term of numbers of common species, occurred between forest and farmland; in contrast,

wetland regions had the most distinct species composition as compared to other regions.

Key Words: butterfly; species diversity; urbanization
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Y= AN ARSI, S Y XA
1.2 BFRFAE
1.2.1 BpjhA#E

mFE 1 PR ARYE) M 3R fb & B/K T, #h 38 b AR S5 Ak DA S SPOT 32 J2% & FH R 4 S b % %%,
BT M X R84 DAFEIR TR X IR T 2 iR

F1 MRHSRREEHR
Table 1 Region divisions and habitat conditions

FRPKIX Forest 4 H X. Farmland WX City VSV HE X Wetland

45 BF Latitude (N°) 23.67 ~23.96 23.22 ~23.71 22.90 ~23.29 22.60 ~22.84
¥4k Elevation (m) 1000 PA'F 500 I'F 500 I'F 100 A'F
AP
Building rate (% ) 2 1 34 ?
ANATH
Human disturbance # it e Bk

. FARET BRI AR A A T R B BRAR WL T O MR R B
A:33257 Habitat type TH AR HFIREA LK R I
R — s " \ -
AR \ B K4 P WL P LT
X KA AL X WIRTH AR XTI FORX IR AER  FEX HYXKRILELR
District and distributing " LI K b X X R A

P24 H1F 2005 455 A 11 A,2006 43 .7 H.9 A.12 A4 6 AT L LR, 7 LR 4 A
ST Al & SR X I P, MR AR L AR 2SS A i BLAA A 15 DL 4 BR FEATL SRR R SR U A BAE LR, FER K Sk, B X IR A
SR ES AL FL R BE T R IR R G B W ESK ; B R AR T A R AT 1 YOREE,
BHELE 2 N5, —RFEB—FHFHL, B H 8:00 ~12:00,15:00 ~17:00 H47 ; PR E , REFLFM
£ Sm P FRBTR , K SR AR W R AE TE = A ARAR N, T B SR AR I [R] (3th )R SRR, 7 [ 28 N A T A A
YER R4 , F MR E IR 7 28 5 58 ) (b E SRR ) A v [ R BT 35 ) 45 B i R AR AT b 26
Yggtttel
1.2.2 HdEsbs

¥ F Margalef #1283 &F  Shannon-Wiener 3541, Pielou 14%] BE$5%% . McNaughton Fh2 i #4E +5 %} . Serenson
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Margalef FP2E=F R
S;=(S-1) /N (1)
Shannon-Wiener $8%% :
H =- Y PP, (2)
Pielou f¥55) BEFE 4K .
J=(-YPIP)/InS (3)
McNaughton FhZSHEHEEFEEL -
D= (N, +N,)/N (4)
Sgrenson FH{LIME R %K .
S,=2C/ (A+B) (5)
RS EA
R,= 100 N/ N (6)
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SRR , YR R AR X AR S TR X P B 46 B = , MR SR AR, VLA & R BN RS &
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Table 2 Quantity indexes of butterfly community in different regions of urbanization

A 35 [X 5}, Habitat regions #} Families J& Genera Y)F} Species AMEEL Individual
FEMKRIX. Forest 10 33 50 624
4 H X Farmland 10 29 42 505
X City 8 29 43 328
HIREHIX Wetland 7 14 20 124

SRR T b & J X B 2 B Vi R P 2 2 BN B = AR 3 T, BRARIX I AR 38 g 7R 7 SR MR Pieris
canidia (Sparrman) (14. 60% ) . /B PEME Parantica aglea (Stoll) (9.90% ) . H IR IR ME Neptis hylas ( Linnaeus )
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(7.68% ) ZEH kit Argyreus hyperbius (Linnaeus) (6.79% ) . 51 Bk it Eurema hecabe ( Linnaeus) (6.50% ) ,
A 13 FORZ XM A H 4 AR X R SR Dy th BRI B (15. 40% ) \TEH B R (9. 52% ) AR 5 S H Bk
(8.01% ) R Papilio bianor Cramer(5.01% ) 745 5 Fp &1 XA i P ; iy X A p S8 o e H 48 W
i Abisara echerius (Stoll) (17.60% ) 7R A4y (13.30% ) T i B A I (7. 08% ) L ZR R R\ Papilio paris
Linnaeus (6.23% ) , 45 10 Ffr i % X 30 A5 % 4 ol 5 10 06 160 b, DX A 5 O 2R J7 Sk Bk (26. 20% ) | £ KUk
Papilio polytes Linnaeus(11.30% ) SE43#E Pieris rapae (Linnaeus) (8.51% ) IR (7.80% ) , A 4 FiZX

BALA IR

®3 TRBHARREBREFEMREREYE

Table 3 Species composition and quantity of butterfly community in different regions of urbanization

YJF} Species FEFKIX. Forest 4% H [X. Farmland i X City WriEE b X Wetland
JXUER] Papilionidae

BERUE Chilasa clytia (Linnaeus) 1(0.15%) 7(1.17%) 1(0.28% ) 0
INBBE R Chilasa epycides ( Hewitson) 1(0.15%) 0 0 0
EAR KU Papilio paris Linnaeus 8(1.18% ) 4(0.67%) 22(6.23%) 4(2.84%)
ZHR\ISE Papilio bianor Cramer 8(1.18% ) 30(5.01% ) 9(2.55%) 8(5.67% )
Hi 4% X Papilio xuthus Linnaeus 4(0.59% ) 5(0.83% ) 1(0.28%) 0

4 X% Papilio machaon Linnaeus 1(0.15%) 0 0 0

1% XU Papilio protenor Cramer 7(1.03% ) 14(2.34% ) 1(0.28%) 3(2.13%)
RIS Papilio memmon Linnaeus 1(0.15%) 1(0.17%) 0 2(1.42% )
FEBERUE Papilio helenus Linnaeus 5(0.74% ) 4(0.67% ) 13(3.68% ) 0

T4 KU Papilio polytes Linnaeus 3(0.44% ) 19(3.17% ) 9(2.55% ) 16(11.30% )
4% ]X\4# Pathysa antiphates ( Cramer) 0 2(0.33% ) 0 0

H XU Graphium sarpedon ( Linnaeus) 9(1.33%) 2(0.33%) 2(0.57%) 6(4.26% )
Gi i Kl Graphium agamemnon (Linnaeus) 0 0 0 1(0.71% )
AR RUE Graphium eurypylus ( Linnaeus) 0 0 1(0.28%) 0
HEJXEE Lamproptera curius (Fabricius) 0 1(0.17%) 0 0
¥Rl Pieridae

R BEMEE Delias pasithoe (Linnaeus) 33(4.87%) 21(3.51%) 16(4.53% ) 3(2.13%)
TEARBEN} 1 Delias hyparete (Linnaeus) 0 5(0.83% ) 7(1.98% ) 0
¥EX I8 Ivias pyrene (Linnaeus) 1(0.15%) 0 0 0
SMUE Pieris rapae (Linnaeus) 11(1.62%) 22(3.67%) 2(0.57%) 12(8.51%)
JRIT MM Pieris canidia (Sparrman) 99(14.60% ) 48(8.01%) 47(13.30% ) 37(26.20% )
S THOK; i Hebomoia glaucippe (Linnaeus) 0 1(0.17%) 3(0.85% ) 0
TN F N Eurema hecabe (Linnaeus) 44(6.50% ) 57(9.52% ) 25(7.08% ) 3(2.13%)
FUAEIT My Catopsolia pyranthe (Linnaeus) 1(0.15%) 5(0.83% ) 2(0.57% ) 0
NI Catopsolia pomona (Fabricius) 25(3.69% ) 6(1.00% ) 2(0.57% ) 0

£F K348 Leptosia nina (Fabricius) 3(0.44% ) 0 0 0
SRk R 3 Cepora nerissa (Fabricius) 4(0.59% ) 2(0.33% ) 0 0
BEERl Danaidae

JEBTHE Danaus genutia ( Cramer) 5(0.74% ) 0 0
BPTIY: Parantica aglea (Stoll) 67(9.90% ) 5(0.83% ) 0
Rl Amathusiidae

ERKERUE Faunis eumeus ( Drury) 0 1(0.17%) 8(2.27%)

JRUHR 77 BRI Discophora sondaica Boisduval 2(0.30% ) 0 0

HR R Satyridae

FIHFSENR I Lethe confusa ( Aurivillius) 21(3.1%) 5(0.83%) 19(5.38% )

KLU EEHR Y Lethe europa Fabricius 2(0.30% ) 1(0.17%) 2(0.57%)
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gk
YjFh Species FRHKIX Forest 4% H X, Farmland WX City iR X Wetland
FELGCSEHRME Lethe syrcis (Hewitson) 3(0.44% ) 0 0 0
FRME IR Elymnias hypermnestra (Linnaeus) 0 0 1(0.28% ) 0
ZKV R Ypthima motschulskyi ( Bremer et Grey) 1(0.15%) 1(0.17%) 0 0
R Ypthima balda (Fabricius) 24(3.05% ) 17(2.84% ) 3(0.85% ) 0
chAR B IR Ypthima chinensis Leech 1(0.15% ) 28(4.67%) 0 0
TEJE IR I8 Mycalesis gotaoma Moore 4(0.59% ) 0 2(0.57%) 0
TR JE HRUE Mycalesis francisca (Stoll) 8(1.18%) 0 0 0
/N JE RIS Mycalesis mineus ( Linnaeus) 10(1.48% ) 0 10(2.83% ) 0
R, Nymphalidae
W E I I%E Polygonia c-aureum (Linnaeus) 9(1.33%) 0 0 0
L)L DEWIE Hypolimnas bolina ( Linnaeus) 1(0.15%) 0 0 0
BRI Hypolimnas missipus ( Linnaeus) 0 0 1(0.28%) 3(2.13%)
FUis Vagrans egista ( Cramer) 0 1(0.17%) 0 0
2RI Euthalia hebe Leech 2(0.3%) 0 0 0
JM AR Euthalia phemius ( Doubleday) 0 0 1(0.28% ) 0
PRk Euthalia aconthea ( Cramer) 0 0 1(0.28% ) 0
HFHREHF et Athyma nefte ( Cramer) 0 0 2(0.57%) 0
7 H A iite Athyma selenophora (Kollar) 0 0 2(0.57% ) 0
AES kI Argyreus hyperbius (Linnaeus) 46(6.79% ) 19(3.17%) 10(2.83% ) 0
HAERIAE Neptis hylas ( Linnaeus) 52(7.68%) 92(15.40% ) 16(4.53% ) 11(7.80% )
FiIg kit Kaniska canace (Linnaeus) 5(0.74% ) 1(0.17%) 6(1.7%) 3(2.13%)
PR ki Hestina assimilis (Linnaeus) 0 0 0 1(0.71% )
Bk Moduza procris ( Cramer) 0 0 1(0.28% ) 0
Y Seflledt Parasarpa dudu (Westwood) 0 0 1(0.28%) 0
4 AFIAE Pantoporia hordonia (Stoll) 0 0 1(0.28%) 0
Tl Rt Symbrenthia lilaeu (Linnaeus) 1(0.15%) 1(0.17% ) 4(1.13%) 0
[ 2244 Cyrestis thyodamas Boisduval 1(0.15%) 0 4(1.13%) 0
BRABLR A Limenitis sulpitia (Cramer) 9(1.33%) 10(1.67%) 1(0.28%) 0
PSR Junonia atlites ( Linnaeus) 1(0.15%) 2(0.33%) 1(0.28%) 0
SRR e Junonia orithya (Linnaeus) 1(0.15%) 0 0 0
HNR IRE Junonia iphita Cramer 0 0 3(0.85% ) 0
H B NR IR Junonia hierta (Fabricius) 0 0 0 4(2.84%)
MRk Junonia almana (Linnaeus) 26(3.84%) 19(3.17%) 2(0.57%) 1(0.71%)
BB Acraeidae
RIS Acraea issoria (Hiibner) 20(2.95% ) 0 0 0
Rl Riodinidae
WIS Zemeros flegyas ( Cramer) 7(1.03%) 5(0.83% ) 1(0.28% ) 0
;ML Abisara echerius ( Stoll) 23(3.40%) 27(4.51%) 62(17.60% ) 4(2.84%)
KR} Lycaenidae
Tt 3 K e Pseudozizeetia maha ( Kollar) 0 0 0 1(0.71%)
LIRS Lampides boeticus ( Linnaeus) 1(0.15%) 2(0.33%) 0 1(0.71% )
FrER] Hesperiinae
HIfiZFE 4% Baoris aoris farri (Moore) 0 1(0.17% ) 0 0
L FE 548 Parnara ganga Evans 0 9(1.50% ) 0 0
HER TR Parnara guttata ( Bremer et Grey) 1(0.15%) 1(0.17% ) 0 0
#5548 Isoteinon lamprospilus Felder et Felder 1(0.15%) 1(0.17%) 0 0
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Fig. 1 Diversity indexes of butterfly community in different regions of urbanization

2.3 AR A R X S E AR B 3 A

A XA [ ST A R X SRSV AR LA AT R B (3R 4) , BRARIX AR I X B A A R A B 22
R DM 2R B v 5 PRI b X RN BRAR X AR L X 3Ty DX B AR (R AP B e 0 AR (DM AR B A1 5 3 IX
SR X L5 AKX B SRR R R BRI 29 i, EUTT IX 57 FH X A0 AR DU 2R 250w i T L R AR AR IX Y
FRAE R EL

®4 TREFTUERXEEGEARDFHE AL L) REUERB(MALT)
Table 4 Numbers of the shared species between two habitat regions (above diagonal) and similarity coefficient ( below diagonal)

FEMKRIX. Forest 4% H X Farmland Wi X City WL X Wetland
FEMKIX. Forset 34 29 15
4% H X Farmland 0.7391 29 14
Wi X City 0.6237 0.6824 14
AR X Wetland 0.4286 0.4516 0.4444

3 itig

FEE SN, A 20 tH40 50 FEARTFAR , Bk B BEAE 0 —FR IR SRS B /R e, W AP A B 1T g
giit. WEM 20 4 90 ERFHBMA S HEEMBERSEHWR, BZHHRRXB)RRT 8 AR
X102 A ST PO A B RN L L LA K VL = 0 [X 4 b B SR BV AT T BRSSP
VTR, ST A X A= ) 2 AR P i S e 5 R AR R SR T, B AN E R JR T — 1 3 i fb X MK 28 2 B M R i Y
E;I;%[lz,%,ﬂ] R

I~ BRAR X E A AR A AR L X, i X T AR B (i, A THR5S Y 2R e, B AR
R AR 0t A B MM R Z R R R E MBS EREUR S . X 5EIA MRS R —
B, UL B e M

A B XA FHEIRTT AL AR X JLEE , 22 9 N TARBEHE 4, AR 35 EANIG, (H A B 52 ok E /N, K 24
NEFE  FRGMNFE, AIMEX AR R NG, G RIHEM B EESIFE AN TR RR S, KW
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ZRAERIBIR o
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AFE L H oz LXGR K AR XX o SRR R AR X R A A 545 38 T 8 Ry, BA BV EE K
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