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Diversity and Seasonal Dynamics of Butterflies in the
Dongjiao Coconut Forest in Hainan

Liu Bo, Qin Weiquan, Yan Wei
(Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang Hainan 571339, China)

Abstract: To clarify the diversity and seasonal variation of butterfly in the Dongjiao coconut forest. An in-
vestigation of butterfly diversity was performed by the sample line method in Hainan Dongjiao coconut forest
from December 2016 to November 2 018. The results indicated that there were 80 species belonging to 54 genera
in 9 families were collected. Among them, species richness was highest for the family Nymphalidae (S = 20), fol-
lowed by Pieridae (S = 13), the lowest were for Amathusiidae and Acraeidae (S = 1). The number of individuals
was highest for Pieridae (n = 317), the second was for Lycaenidae (n = 199), the lowest was for Amathusiidae (n =
38). The diversity of the species was highest for Nymphalidae (H(S) = 2.67), followed by Papilionidae (H(S) =
2.10), the lowest were for Amathusiidae and Acraeidae (H(S) = 0). The diversity of the genus was highest for
Nymphalidae (H(G) = 2.36), followed by Lycaenidae (H(G) = 1.97), the lowest were for Amathusiidae and Ac-
raeidae (H(G) = 0). The butterfly diversity indexes changes in the seasons. Species richness was highest from June
to Aug., which species richness values were 75; the second was from Mar. to May, which values were 72; the low-
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BEIEE: MG (1983—), 5, Wi+, RIPRG. R m . AEEYLAPG . Email: andy206@126.com,
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est was from Dec. to Feb., which values were 36. Diversity index (H(FGS)) was highest from Mar. to May, which

values were 9.37; the second was from June to Aug., which values were 9.33; the lowest was from Dec. to Feb.,

which values were 7.77. Species evenness was highest from Mar. to May, the values were 2.19. Species domin-

ance was the highest from Dec. to Feb., the values were 0.15. The butterfly species abundance curves conformed

to the lognormal distribution.

Key words: butterfly; diversity; Dongjiao coconut forest; Shannon-Wiener index; richness; evenness
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KPP EE S L, YR M R A . X AR
BASALRe P I N, A — ks, HARAR
WK, 5T REMMES, J&TZMAR AN IR
W Te R R, DR e ) 2 A ( Shannon-
Wiener ) 548 . W85 5B C R W& &5
Br, 0 TR A 2 R TEAG B8 ARl

AR, B EVF 2 X T e T e i 10 &2
FEMERIFTE S, T e 5 W TV AR A o
B R, AN 2SS X B L Ml X R o 2 K 2
WAL HEAT T HFFEN, 22 IR A5 X = 3 i )
TEVE ZREPEREAT T oA S, sk SE vl 5T 4R
FEUS 21 MR R R 2 RE M R AT T 2B A T
ZRABEB AR AL U F SC B ARFR, RS HE AR R IS S
BB ARG BE AR 7 AR . A DR S IR AR AR 22
A, BRI FRGE 2x10* hm?, BRE & R R 2%
AR 77 X, BT R 4 T Ak A A SR
251 H B AR RBA AR A 2 2R G e S 2 B
R, ARHFFERIE 2016 4F 12 A & 2018 4F 11
A By GoRE, X g AR BB AR 2R B A H 2
FEVEGEAT TS, LU A v B 2 A0 IR AR 21 ¢ )5
ORI A] RS R PR 2%

1 A%

1.1 R KR

R AREB AR A T B SC B ARAB A, R B
I . PRR /TS S SO AR . H BT,
R IE/INT 10 m; PSR 244 €, ke
1529.8 mm, H M %L 2026 h, 4F 3% 3h 1k 35
8928 °C, K PHEHE G E & 482 kJ/ (em*a), 4FF
TEJRE O W 5 L 85% ~ 88%, J& MV At Sk i VE 7= X
SRR, BIELIRRBR O E, BER R (0~
20 cm S/KEB KT 21.9% ), pHIE R 6~ 7.
1.2 @EAEFE

K I B FELR IR A TR R TR A, FE R B

MOGEIRIEEART . I\ TESRE 2 b, RiRE—%
FELR, FELK LN 2.5 km, 2016 4E 12 A & 2018
1 AEANZEY (Qp: 12—2H, Q,: 3—5 A,
Qs: 6—8 H, Qq: 9—I11 A) WA—wk, iR,
FAMEFDULEE (BT 2 AE XE LA 42 1% B 2A8 ) 1 42
k) 3 FEIRE LI TR A, RETFIC SRR
) g A A D AR, AR 92 00—11: 00,
KAAER . R BN AP A FIE LT H SRR A
PRAE T b B BT AR B B R B 5% T B A AR
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A SRR BIYFE, PR AR A
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A H(F), H(G), H(S) 535 MBI .
JERRFP Y Z R, SRR BIR
FH Shannon-Wiener 544 .
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( Pieridae ) . BF % Bl ( Danaidae) . X i F}

2 BRSFW ( Lycaenidae ) . JXUEERl ( Papilionidae ) . 77 1 &}
2.1 ERSEEEEARN SIS ( Hesperiidae ) . HR ¢ B ( Satyridae ) . ¥f 4§ B}
AL VAT AR A S 72, ARA5 65 1 24 2T A e ( Amathusiidae ) . 2Pl ( Acraeidae ) o L&

KEHROF 548 80 (£ 1), MRS A %KL
B, WesRHyah £ EREm s s 20, &
Lt 25.0%. % Bl B Fh 3 5 B 45 5O N HES T,
R Ny . w e Bl ( Nymphalidae ) . #r i #)

BEORE, WMP R ERE, £ 317K, &
Lt 26.4%. 458k B4 B AR = 2R HES K
YN s BrERL . RERL . BEMERL | e R R
Bh RUERE . FEEERL . R FRUERL,

R 1 BRI KR R BERIE

Table 1 Quantitative indices of butterflies community diversity in Hainan Dongjiao coconut forest

JE%K g AR
B TR
Q Q Q@ Q #F Q Q Q Q #¥ Q Q Q& Q &%
R 2 2 2 2 2 6 10 10 9 10 12 43 41 15 111 10
FY R 6 7 8 8 8 9 11 13 11 13 48 110 101 58 317 13
BESERL 4 4 5 5 5 7 10 11 10 12 15 41 62 48 166 12
s 5 13 13 9 15 6 17 18 10 20 11 49 55 18 133 20
HR R 2 4 5 4 5 2 4 5 4 5 9 24 56 23 112 5
PSR} 1 1 1 1 1 1 1 1 1 1 1 16 18 3 38 1
PR 0 1 1 0 1 0 1 1 0 1 0 25 17 0 42 1
TRIERL 3011 9 7 11 311 9 711 8 72 74 45 199 11
FEIERL 2 6 6 6 6 2 7 7 6 7 5 36 31 13 85 7
At 25 49 50 42 54 36 72 75 58 80 109 416 455 223 1203 80

Bl 2T AR, BEISHER St 2 R A
WA, R AR L AR —B, YRR
FEERBMANIEEIE 6—8Hmm, 3—
SH. 9—11 A . 12—2 AYFhF 5 AR g
KK FEAG . AR ZBER AR ARSI 5 IR R
WY1, WA R TSRO R Y 2 £
RS, 150 I A vy A T I R Y AT

25 B B = RE A A KR B B 2 AR
e FrAs k. 6—8 H Wl Rl 4 Fb = & B 45 $ide
R 18, HE R B R . BESERE . RUERL
JRBERE . FRBERL . MREERL . R B
9—11 H MR Ah = & B B m o 11, H)5
KRR BEER) | Rl | RUBERL . KEERL . TR
BELOMREERL . PR BIRE 12—2 M aRE
YR EE R R SN 9, HUE MR SRR
RUERE . WML | RBERL . IREERL . SRR, A
WERL | BERL . 3—5 iR AR A B R S R
BN 17, HERUOZR R . KR . RUBER
BEMERL . FRUERL . AREERL . PRl BIERL, &
WA AR DOy R e, o 3—5 T4k
A AkM 110k, 6—8H ., 9—11H . 12—2 H

WA 101, 58, 48 k.
22 MREBEMBYF

M2 AT I R AR KB AR A B 2 A U 1Y
PLEFI R ( Pieris rapae ), FXT £ 6.73;
i A8 ( Eurema hecabe ), X £ )F 6.07;
ke ( Leptosia nina ), AHXT 2 4.90; ZR 405
iR W ( Elymnias hypermnestra), FXf £ i 4.24;
R R E ( Jamides pura ), FXTZ B 3.57; Mk
WK ( Nacaduba kurava ), FHXTZJE 3.57.

R2 BERIBEMRIRELE Y
Table 2 The dominant species of butterflies in Hainan
Dongjiao coconut forest

X2 B
G

Q Q Q; Q &
Stk 6.97 - 717 6.73
TLIL R 14.68 - - - 6.07
Rl - - - - 4.90
FRATIE HR - - 8.35 424
R R B - - - - 3.57
L3 Y - - - - 3.57
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(S S e R o e S A T
12—2 APLARIE SEER I, AR 2N 14.68;5
3—5 LA SR 8, M2 E R 6.97;
6—8 H PLFAFh A 22wl e R WS, AHXT 2 FE -~ 8.35;
9—11 ARIAFIHSHRE, X2 7.17 (£2),

SRR PL AN 4500 Ry o KU T KU
( Papilio polytes ), FHX} Z & 2.08; i WLk
W OMXTZ R 6.73; BEMERLLT B ( Euploea
core), FIXT L 3.16; BRI i ( Ariadne

2.3 BEYM-ZEXER

TE XN R 20 B (Logd X A48 ). Yl
Sl AR 2N A bR R, DA R BN B
MBI ECR D\ AR A R 4 22 16 B 2R AR IR AROAS ]
MR- (K1), g5R8%M, 244
Wt K Fofr 22 3 1 28 IR D\ Preston %0 IF &4 4, H
PUA R, B AEF AR A R RS DT
HPRES YRS, s FNkE, 3—5H .
6—8 H . 12—2 H . 9—11 H ZEA MR M XHEOE &

ariadne ), HIXT £ 1.66; WSER R mmeg, 7. b3S AUARORRAr, 6—8 Ak,
X 2 B 4.24; B UERLE 2R R IR ( Faunis eu- 30 -
meus ), M ZJE 3.16; LWL B (Acraca —9
terpsicore ) , AXF Z2 [ 3.49; K MR BL v HE K 8 » —
FAXT 22 3.57; ARSI, AHXS £ 3.57; FF 20
MR 4 BEFEUE ( Cephrenes acalle ), FIXTZE 2.58 E s
(%£3), s
10
F3 EERDEMRIEE R B YR S
Table 3 The dominant species of butterflies in each family in
Hainan Dongjiao coconut forest 0 | 5 3 4 s 6
e fiike
A R By PR BRUE IRBE SRR A K R B1 REFTREEM-SEHL
#/ B ® # B B B #B B Fig. 1  Species abundance curves for butterfly in different seasons
Kok -6 - - - - - - - 24 IREBESHN
BB - - - - 424 - - - - MBI (R 4) RFE, SRR
RS - - - - - - 357 - TR R BAE 3—5 7, ZHERRECH 9.36
1 S 83, HEMHKW® I 6—8H . 9—11 1. 12—2 1 ;
s awe o S ERSEOR RN 35 A, R RKE
GEsE - - sqe - - - o 12—28 . 9—11H . 6—8H; fl# &%
MR — - - _ a6 - - - 12—2 Affr, h0.1468, HJFMHKKE6—8 A .
e L A3 LI 3—5 A BRIERER 2R
e e m BHESHIROVESE. 12201 (LIS
e T Tk SEEREESRRRIG. RESREH
: AR A ] 9.3882, &) EEHEHGE 2.1424,
x4 BERIBEMNERERE SEMEIER
Table 4 Indices of each diversity of the butterflies in Hainan Dongjiao coconut forest
. 5 Shannon-Wienerf& 4% Berger-Parker  Pielou}y%] S
o R R H(F) H(G) H(S) H (FGS) ﬁt%&ff'ﬁ%& BEHEEL TR
Q 109 36 1.6905 2.8682 32158 77745 0.1468 2.1695 19.2
Q 416 72 2.0408 3.4534 3.8741 9.3683 0.0697 2.1906 25.0
Qs 455 75 2.0648 3.4269 3.8358 9.3275 0.0835 2.1604 28.3
Qq4 223 58 1.8465 3.2874 3.6702 8.8041 0.0717 2.1683 249
SAF 1203 80 2.0202 34721 3.8959 9.3882 0.0673 2.1424 24.4

T PRI BRI T E 2GR B bl v [ i SR AF{E A (e A (1981—2010 ),
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MR Z PR R (R 5), BRERHE
YRR N 23572, KRR SRS R
e BMRHESK K O = BRIERE | KRR | by R
FrEERE . IREEAL . BREERL . RUREL . AL, B
WERE . RIS RN AR BB ST, R R
REMMER RN 2.6737, SRR RSSO
o BMRHEZIK U - BRBRERE | RUBER} | BESRRL |

x5

FYMER . RUERL . MRMERL . PREERL . BERL, A
KNSRI R A, SRR g 2 R A
3—5 sk 9o—11 A, 12—2 AfEfk; &FHE
P 2 FEVEBE Z 1 10 AR AR R — 30, v e o
Fho OREERL . ML . IR E R 2 REE AR
PE R AR — B, HAR& R
FUEEHORIA R, ] B R JE B A G

BEARIBMAGEREH E R SR

Table 5 Indices of each diversity of the butterflies in each family in Hainan Dongjiao coconut forest

JBRZHNEH (G)

TR RN (S)

# Pielouds 5] JEF5 %5k
Q Q Q; Q4 SR Q Q Q Q

KR 0.5623 0.5130 0.5555 0.5004 0.5334 1.6326 2.1105 2.0549 20262 2.1016 0.4462
FueRt 1.4898 1.6689 1.7328 1.6348 1.6818 17768 2.0199 2.0790 1.8809 2.0184 0.3505
BEMER} 12351 09650 0.7986 1.0822 1.0604 18065 20476 1.8672 2.0469 2.0968 0.4102
LIy 12945 23045 22616 20911 23572 15403 26139 25817 21972 26737 0.5467
AR R 0.6870 1.2981 1.0091 1.2215 1.2549 0.6870 12981 1.0091 12215 12549 0.2660
AN AT 0 0 0 0 0 0 0 0 0 0 0
PR - 0 0 - 0 0 0 0 0 0 0
ISR} 0.9743 2.0177 19111 18110 1.9691 09743 20177 19111 18110 1.9691 0.3720
FrIER 0.6730 14743 16171 15247 1.5570 0.6730 1.7007 1.8019 15247 1.7318 0.3898

3 Gkt

2016 4F 12 A % 2018 4F 11 A Xhifgr Z- X AB AR
WEK R RBE PRI AT T O A, L Sk i R 2k
80 Ff, SRIET 9Bl S4Jm. Hb, RyukEl. HRIEEL
IR R LR, SRR LAl SIS
FEBE 6—8 A, 12—2 HEA%; S it
8% (H(FGS)) 3—5 Afer, 12—2 HHAK;
PISTEEHRH 3—5 A fr; RS 12—2 A&
o WSR2 AT A Preston X EUIEZS 430 .

IR XA A SIS P B B v TV A e T K
ML E (45 Fh ) . ARIEWLLMAR (39 F0 ), (K
T =W (181 Fh ), i 4 B 20 sk 1)
13.1%" 227 ZRRBHR MR A BHE S Y Fh 5 L 5
ARDKAH LT, 2R 2000 A M 288 v JRUIBE R | Ry e
BEMERH A 7 LU DR =, iRERERL . SRR A
FU A ARG, Bk 20 ik SR R 0R R e 5 X —
22 5 1) I DR 55 I M Bl B 5 R R G, IR
BER St BT e )2, R )2 AR
2z, MHZEMEYFEERAR, SR (Li-
bytheidae ) F14f 1 &l ( Riodinidae ) & 207, Ut
Gb, R P AL R R T R H SRR, HiA
MtaA KiEZEHF (Rutaceae ). FH# 88+ ( Anno-

naceae ). 1 F4EF} (Brassicaceae ). RAF} (Poac-
eae ). 5 Fl ( Leguminosae ). 5B} ( Moraceae ) .
Je T Bk ( Apocynaceae ) %5 1] & S kLAY,
R EERE L ORERL . IRMRRE L RURRL . BEERL R
R R E, REORERL . IR K
PR A 5 m AP E
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