R R 2R 2021, 43 (5): 1190 —1202 http: //hjkexb. alljournals. net
Journal of Environmental Entomology doi: 10.3969/j. issn. 1674 - 0858. 2021. 05. 13

RS, BHA, GRS, XUGr, 2Ny, ERERR. MBI AR KRR RO R [T, FREER I, 2021, 43 (5): 1190 -1202.

BRLUBERFRIPRERSHEREZINEER

x| B, EHA, BRE, x| £, =R, TER
(1. JATREAS A I R SRR X A5 R, T RE 1S P 4640005 2. {ZBHTT ZRMOR H 2 B i AR, ATRI(E FH 464000;
3. AERARRZER AR, M 510642; 4. TUARE AAZIRIHS N E SRR, )M 510642;
5. E%Wﬁ?ﬁzﬁ%ﬁlﬁﬁﬂ%*‘b, Ml 510642)

FEE: 2019 4F4 -10 7, 7EXG,0 10 SRR X BUAZO XA S2 35 X R R AEBE - AN TRICH TP R B2 A IX 3k BRG 4%
FELL, XTURETHAHAT TOOLIBTSY . Fhic Stisst 3 431 3%, RIS T 10 B 79 J& 127 Fp; H AR Nymphalidae 1)
MR A £, 23 J8 36 Fh; M 4Rl Pieridae A1 K M Bl Lycaenidae fy 8 ¥ X AL #FF, SE M 8 Pieris rapae
( Linnaeus) . WK Everes argiades ( Pallas) FN™RRIZEE Acraea issoria ( Hiibner) g3 XALHEFh. R XS
REE IRl - Z RIS ES AR, RSB I BLF . ARFEL T EREE MR e, B k%
FEMEFRARAFER .25 57, TEASETR BN NUREL VAN VI P SRR TR 1 25 T2 FEPE SR BN T3 80 4 SR & AN
TIAIFEL T« ANV PSSR 1Y & TR B R TRk st XA Iy, ELARZR I A9 A0 3 B 48 4000 18 T Hoflu ke
o SMLRBSREE R EL MR R Z RSB A S SRR — 50, 8 R E EMDCCR; 5
WA EMICHE . UL, 3G LR X IRAT AR IERAR . FRAR S BRI H B8 G SRS 7 A T SO S e
H R i 1 N IE S RBTE — @RI FIE SRR AP IR A1

REWR: XA ARG B2 M GG 2w R

RESHES: 968, 1; S476 HERIRAD: A STEHS: 1674 —0858 (2021) 05 —1190 — 13

Butterfly diversity and its influencing factors in Jigongshan Nature Reserve
LIU Hao', LI Xin-Sheng’, CAI Dong-Zhang', LIU Zheng', LI Xue-Song', WANG De-Sen™* "
(1. National Nature Reserve Administration of Henan Jigong Mountain, Xinyang 464000, Henan
Province, China; 2. Forest Pest Management and Quarantine Station of Xinyang City, Xinyang 464000,
Henan Province, China; 3. Department of Entomology, South China Agricultural University, Guangzhou
510642, China; 4. Key Laboratory of Bio—Pesticide Innovation and Application, Guangdong Province,
Guangzhou 510642, China; 5. Engineering Research Center of Biological Control, Ministry of Education,
Guangzhou 510642, China)

Abstract: To investigate the diversity of butterfly community and its influencing factors in Jigongshan
Nature Reserve, we selected six transects in different vegetation habitats and interference areas. A total of
3 431 butterfly individuals were recorded, of which 127 species in 79 genera under 10 families were
identified from April to October 2019. Among them, Nymphalidae had 23 genera and 36 species, with the
most number of genera and species. Pieridae and Lycaenidae were the dominant family, with the most
number of individuals. Pieris rapae ( Linnaeus) , Everes argiades ( Pallas) and Acraea issoria ( Hiibner)

were the dominant species in this area. The species-abundance analysis showed a normal distribution
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model, suggested a relatively stable ecological environment in the reserve. The species, individual
number, diversity index, richness index, evenness index and dominance index of butterfly community
varied significantly among different transects. In detail, butterfly diversity in the core zone was better than
the other four transects with human disturbance. The characteristic indexes of transects with appropriate
interference were higher than those of scenic area, and the butterfly community in scenic area had the
highest dominance index. The species number, individual number and diversity index of butterfly in
different transects varied significantly among different months, and showed the same trends as
temperatures. Moreover, the numbers of butterfly species and individuals had a significant positive
correlation with temperature, but no significant correlation with rainfall. In conclusion, the existing tourism

scale, forest manager and project construction had negative effects on the butterfly community in the

reserve, but appropriate interferences can delay the degradation of butterfly diversity.

Key words: Jigongshan Nature Reserve; butterfly; diversity; influencing factors; monitoring
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Fig. 1  Distribution of the survey line of butterfly in

Jigongshan Nature Reserve
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Table 1 Quantitative characteristics of butterfly

of Jigongshan Nature Reserve
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K2 FRERGERBFHNSHFEELY

Table 2 Diversity indexes of butterfly community in different habitats

Rk JE %k M AMAREC ZRMER(H) FEERE(R MSERR(E) R D)

Trztfits Number ~ Number  Number Individual Diversity Richness Evenness Dominance
of family of genera of species number index index index index
I 9 47 71 790 3.472 10. 492 0.814 0. 157
I} 9 44 59 446 3.281 9.508 0. 805 0.152
I 8 32 37 495 2.702 5.802 0.748 0.263
\Y 9 36 45 549 3.103 6.975 0.815 0. 129
\Y 10 64 88 564 4.200 13.733 0.938 0.039
Vi 10 57 77 587 4. 064 11.922 0.936 0.070
43f Total 10 79 127 3 431
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Fig. 4 Temporal dynamics of the diversity index, dominance index, evenness index, individual number and species

number of butterfly community in different transects
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Fig.5 Mean monthly temperature and rainfall at Jigongshan Nature Reserve
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Table 3 Correlation ( Pearson’s) analysis of butterfly species, individuals and climatic factors

Species number

Fh25% Species number 1
MAEL Individual number
H ¥R % Mean monthly temperature

H %3t Monthly rainfall

e JT i J i
Individual number Mean monthly temperature Monthly rainfall
0.977"" 0.977"" -0.253
1 0.970"" -0. 131

1 -0.324

1

H: ** P <0.0l1.

3 @iSitie
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3.2 AEBEHMHRESHERIRID

BRIHNHE Y Z AR R V), K 22 7 40 ST
AP LAY, SR AR a2 > 5 AL T
R E PP A R AR ( Tudor et al. , 2004;



5 1] X RAE XS A SRR X BRI Z R SR R 1197

AR, 2011) , AHAFEAE RS R A . B
Wah BIUE RN R (R4, 2020) « ALK
AP TR it T A TR A U B A SR B DX
AR () 1 b B R 25 A 2B, 3 T 52 o 5 2K 1Y
A Bhe AR RY N T P02 0 SR v
PR ETIECE R RS (B S WIAE, 2018) , idE
JER LB 2 3 R RIS B SRRV R W R, H
A B % AR ( Bhardwaj ef al. , 2012:
Riva et al. , 2018) . #f£k [, 1I. 1. IV fF#4EAE
FRIEE S ARRZEBIRY N G al, TV & T4
b (BREEZR T RO MARON) SR TR TR
LV R VI, HAGHJE R THEL V. VI, R
FEL P N 16 sl B0 B2 ™ A T fA s el A
2 1 bty ot H A B R ek T R A A AN, (]
o Bl R REGE, DLEER (BRae I
85) SEEMIETEREAR TR A MR B, (HR
W& Acer Linn. Fh 5t ot Y OR A7« RS Quercus L.
RS 25 ( EE LR Carya illinoinensis
BK A W Punica granatum 45) . B AL ( A Z=
Rosa chinensis~ % {f. Dendranthema morifolium %)
SEWH TR T A R R AL, E—E R
JE RGN T I H i A T2, I 40 Bhardwaj
55 (2012) A Riva 5 (2018) MYBFTELEIE: AK
T Bl AL A 80 SD B¢ IR R 4 1 95 10 ) B T % 45 4405
BELR I ol 2 g JE 8. Rk, 2R FEE
WIS AR T AN IV, PER4E (2018) AF5EHE
MK n] LA B R AL B S2ks, A A T
PoRRER O, NI IR 27 A 09 5 2
A TR MR AL TR T3 A 22
it S0 TR RZ I R e AR TIT J) i A 1 R T AR Y
LAEW . AT, NTIEERGes. ZE i, DK
FmBR, BT T, WERREE AT
AR TR AR TV R e AT SR Al
MR, ARTF SR MRRAERKIE R, HAbRE R EZL
B, AR AS R B, RS ED
AR B V- EK o AL TGO NBIFREL VI
VI, AEBAE T RIRIRAS, Fv. #E BH&JE Y
KR Bum gy, diifaE, BN ESREM
FF I8 95 B8 ) Boom, P T IRSE AN AE YRR 2
ZHEo

AT IR, XS AR XA B i T LA
AR H A B MR R MRS A . 24
PES RUEPEF R T — & . i 9 BE Y AR MROIR
W BRFny B ARt PRI A S B A I B g ik,

SR AR 2R AU T 0 21 B TE AT B AR B A T, fig
T N 20 %ok ) B0 7 1) B TR S e, AT A 7
55 X N 2R AR, A BRI -
3.3 RiBFnEE/kIT I REZ AN

A BRI O R A KR E S TE shRE ) A
AT HEMHEENER (Jia e al , 2010; 2%,
2011) , WAL KA T -8 H kB &, M
LR DRSS SRR B R MR
BORMASIRAS AL RS AR — B, B L3 7 o iR
AbTHARAK - P WA (2018) XFFEFELHA
SRUR X B8 ZREVE B 98 I, o TR R o K %
ML A AR N SRS 0 Z AR R A PR
FAABAREIS B o R AH, XG2S 1L 2019 4E7 -9
H R B AR, 025 4 0 B — 1 SR PR 3
M B 24 22 M 48 A ) DG B DR PR o 1E P TR AF 1y
A2 8 A AR 4 8 2 — 25 BH A /e R o K X
MRV O/E AR EE . 4 — 10 FMERFP %, Mk
BSRG I Z A T4 BRI WS Fp
FBCRAS RIS 5 0 B 0 3 E A O, T R
TCAHICHE (B ARG ), 45 R 5T AR
EAH—3 (FHEREE, 2010; Jia et al. , 2010; HZH
B4, 2018) .

AN, R ke AR P I A DX S ) T
Gy, EOUEF T A TR A MR TR AT
AR R RATRL R, SRR A A5 R LA E
EHEMAE
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Appendix: Species and individual number of butterflies in differentstudy routes in Jigongshan Nature Reserve

Bl I Fip BHCE (k) Butterfly number gt
Family Genus Species I o m v V WV Total
R T e R R Agehana G B RIE A, elwesi 14 14

Papilionidae  ge 31y 2 By asa JBERE B, alcinous 1 2 6 9
AR R B, confusa 11 8 2 5 2 19

KRB B. Impediens 9 21 6 6 42

RSB R B, mencius 2 2

I JE Graphium IR G. sarpedon 2 1 6 19 28

SRR Pazala LBEEN R P, alebion 1 1

PR XS Pachliopta ZIER R P, aristolochiae 1 6 7 14

R & Papilio R P, bianor 118 21 40

FBERUE P, helenus 5 5

LRI P, maackii 4 4

4R P, machaon 12 1 9 13

FURIKIE P, macilentus 21 4 7

FAERE P polytes 5 3 8

i KU P, protenor 2 2

R KU P, xuthus 7 17 4 10 14 17 69

SR 2247 R S8 Sericinus 2277 B S, montelus 2 2 4
Parnassiidae 4588 Parnassius VKIS BE P, glacialis 27 33 17 49 22 11 159
Ay IR PR TR Anthocharis TN IE A, scolymus 3 9 1 13
Pieridae TR Colias BEG ML C. erate 17 7 59 13 13 41 150

Fs sk R C. fieldii 7 7

B SR C. hoes 5 5

AR Eurema BEEAE E. blanda 2 2

VN K. hecabe 5 5

TN K. laeta 5 5

KK IR Gonepteryx USRI G. mahaguru 1 6 7

FRYME G. rhamni 6 6

K8 JE Pieris KITRHE P, canidia 9 4 8 1 8 30

HAKYE P, melete 1 3 ) 6
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#%£3% Continued table

Bl I R WIEERCE (k) Butterfly number Bt
Family Genus Species I 1 m N V W Total

W BICERE P. napi 2 2 4

SEME P, rapae 124 24 130 37 22 6 343

B MR Aporia 2RI A, bient 4 3 2 9

YWY A, crataegi 16 2 10 28

IR IR 4B RME A, potanini 2 4 6

Z KWL IR Pontia ZHYE P edusa 27 5 32

KIS Talbotia KIEHE T, naganum 6 6

& f%f;ﬂ BB )R Parantica KEETEE P. sita 7 6 13

Danaidae

i% ff E;e iR J Mandarinia W BEIRE M. regalis 2 6 g
JE RS Mycalesis IR BRI M. francisca 4 36 12 10 15 17 104

FEBHRIE M. gotama 7 1 8 5 21

BB IRIE M. sangaica 15 4 19

PIIREEIE Neope SERETAIRME N. muirheadi 6 8 16 58 10 15 113

WHRLBEE Ypthima BEHRIE Y. balda 1 1

HAR IR Y. chinensis 5 1 8 5 7 26

TR Y. megalomma 3 6 9

R NRIE Y. motschulshyi 2 1 5 4 12

ZENRIEJE Loxerebia I HRIE L. saxicola 4 17 12

I AR SR Minois IEHRE M. dryas 8 8

BRI Coenonympha W BIREE C. amaryllis 6 6

SEIRIE)R Lethe R BRI L. christophi 1 1 3 5

BRI L. lanaris 1 1 2

FIR 8 8 Melanargia PR M. halimede 1 2 1 6 10

S P HREE M. meridionalis 3002 77 19

EIRIEIE Lasiommata 3L FHRUE L deidamia 1 301 2 7

ﬁi’uﬁlh dae AEFIRIRE Argyreus AEFYURIE A, hyperbius 7 5 6 9 77

H A8 Argyronome LA A, Laodice 3002 5

FEWRIE IR Chitoria SEESIEME C. subcaerulea 7 7

A8 JE Damora FHIREE D, sagana 1 6 6 13

S T Argynnis SHFIUEME A, paphia 3 3

75U J& Nephargynnis Z A N, anadyomene 2 1 5 8

YW J7 Fabriciana JARIEIE . adippe 5 2 5 12

WEFRIAE F. nerippe 2 5 7

[k I S I, Hestina MK HL assimilis 1 1

AR Wit | Junonia KR ] almanac 5 7 12
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%232 Continued table

A i i IR (3k) Butterfly number Bt
Family Genus Species I 1 m N V W Total

SRWEHL R J. orithya 5 2 5 7 19

KL IR Timelaea H I T, maculata 7 1 7 16 5 36

DKW [ Mimathyma PRIE M. chevana 2 2 4

PN et | Apatura WIS RE A, ilia 4 3 6 17 9 20 69

F I IR Helcyra FR e H. subalba 2 2 4

LRI IR Sasakia FKEEWRIE S, charonda 4 3 5 7 19

I 7 Nymphalis RBEIE N, xanthomelas 5 4 9

BRI IR Kaniska IS K. canace 3 6 6 8 5 28

LRk MR Limenitis BT JE 2 M8 L. doerriesi 6 4 10

W R LWE L. helmanni 6 5 7 18

TR JELRBRAE L. homeyeri 4 4 5 13

FRASLR MR [ sulpitia 2 15 5 22

PRI M T Neptis FIRWE N, alwina 6 1 6 3 16

HERIEIE N, hylas 9 1 2 2

MEFRISIE N, philyra 7 2 9

) fiF PRI N, philyroides 3 1 4

HESRIRHE N, pryeri 6 2 2 10

INERIRIE N, sappho 17 9 3 2 14 16 61

TIRWEE N, themis 5 7 8 20

WA Araschnia il S A A, doris 4 4

HEWEIE T Athyma SR A, fortuna 9 2 1 2 7 6 27

it J& Polygonia FLEBERE P, ¢ — album 1 1

HRIRME P ¢ - aureum 36 8 9 26

WM IR Polyura — R P. narcaea 1 7 8

LTIk )E Vanessa INETIRIE V. cardui 6 6

KETIRIE V. indica 1 [N S | 4

”f?:iﬁl b EERIE Libythea FNEUE L. lepita 11 2 3 3 10
%ﬁ%ﬁ% B & Acraea SERRIBE A, issoria 122 46 31 22 15 16 252
TR} BiBS KWL JE Celastrina BB KWE €. argiola 6 19 4 8 37
Lycaenidac L BR JME C. oreas s 6 5 1 8 1 26

Y JKIE & Amblopala Y JKIE A, avidiena 6 6

FRIKIEJE Curetis R IKIE C. acuta 6 7 13
WKL Everes W IRWE E. argiades 50 68 59 71 15 25 288
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%23% Continued table
A i i IR (3k) Butterfly number Bt
Family Genus Species I 1 m N V WV Total
KWK E. lacturnus 4 1 5 2 12
ZRYEE Lampides ZLIRME L. boeticus 3003 25 13
T3¢ IR J& Pseudozizeeria T3 KM P. maha 5 2 6 1 8 8 30
SR E R Rapala W IKIE R, caerulea 4 1 1 6
FRIPTEIKIE R, nissa 1 1
TMEJME R, selira 5 2 7
LK Y & Shijimia LR S, moorei 7 2 6 1 16
JRWEIE Lycaena REIRWE L. dispar 1 1
LI R L. phlacas 26 9 33 34 7 8 117
HIR MR Niphanda HRME N, fusca 8 2 3 14 27
By IR & Satyrium KL JRUE S, grande 2 5 7
2 IRMEE Tongeia BEZIRME T, filicaudis 5 5
W K W8 Taraka W KW T, hamada 6 20 5 14 15 18 78
iﬁﬁ;i dae B MR Celaenorrhinus BEEFEME C. maculosus 7 7 8 8 4 34
LR FEWER Choaspes LEFEWE C. benjaminii 12 7 5 24
A S Daimio FEWE D, tethys 2 2
TEI-MEE Parnara BHZCRE T P, ganga 15 2 1 18
HERE S P, guttata 19 4 11 34
Y FEWEE Pelopidas Vs 43 5 P, mathias 24 4 28
HAE R TR P, sinensis 6 1 7
WM [ Ochlodes VENFETEHE 0. ochracea 5 4 9
BRI 0. subhyalina 1 1
W FEUE)E Lobocla X FFME L. bifasciata 1 1
HEF2HE R Pyrgus S P, maculatus 3 3
Wi F W& Crenoptilum WA T C. vasava 17 18 8 5 9 57
BRI Erynnis WILFRFFIE E. montana 16 19 33 27 6 15 116
HIRE S 85 8 Baoris HIREFFE B, farri 1 5 6
FFEME R Caltoris TCEEI FEME C. bromus 5 1 5 11
25 FAUEIR Potanthus M50 # % FEUE P, flavus 2 31 7 13
T E Thymelicus AT T, sylvaticus 1 1 2
M3t Total 790 446 495 549 564 587 3431




