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Community characteristics of butterflies in the Gansu
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Abstract The Distribution of butterflies (Lepidoptera: Rhopalocera) in Gansu’ s Taitong-Kongtongshan National Nature
Reserve was studied from 2006 to 2010. Identification of about 4 800 specimens indicated that 230 species and subspecies
of butterflies from 10 families, 24 subfamilies and 126 genera were obtained. The Nymphalidae, with 71 species
comprising 30. 87% of the total, were the dominant group. The Satyridae and Lycaenidae were represented by 46 species
and 37 species, respectively comprising 20. 0% and 16.1% of the total. Both the Libytheidae and Riodinidae were
represented by just one genus and one species. Palearctic species comprised 26.5% of the 230 species identified,
Oriental species 5.7% and widely distributed species 67.8% . 75 of the 126 genera, 59.5% of the total, were
monotypic, containing species that comprised 32. 6% of the total. Fifty-one genera, 40. 5% of the total, were polytypic,
containing 155 species or 67. 4% of the total. The ratio of genera to species was 0. 548. The results show that the butterfly
fauna of this region is mainly comprised of monotypic genera.
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Fig.1 Distribution of sampling lites in Gansu
Taitong-Kongtongshan National Nature Reserve
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1—30:sample sites of butterfly;
I I I : sample regions of butterfly.
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Fig.2 Change of the distribution number of

butterfly species in sample regions
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R o BLE A SRR DX 3 A FR SR b SR A K
SR AIE L AR SR A AU AR AT TR
A KRR
2.2 BMEZMRXZRFEE

(1) BEMmeBEE AR 1P TLUEN NE
P oy R HTC I T s I3 A A8 1% b X R SR K ik
WERHE 36 J& 71 B, b SRR EO 30. 87% 5 D AL
FME IR BT 27 J® 46 i, ol 20. 0% , KRBT

CINF | NG

=]
T

BHNF)B(NG)
Number of NF and NG
= o
T T

o]
T

27 J& 37 M, &y 16. 1% » Ky AL 52K HE ; e G RE S it
WRRE A e B T 5 LSRR AR &R D H L
HME o XTI S T AR — o 2 WA [E] ) 23 A
(polynomial regression) , 4t B (NG) [] ) #h £k R’
=0.9394, LK 2 (K 3) o SRR
R AP e L RN SR 3N b N B a7 L LB
S50 G 5 SR B P — A R B o R R B

—— £ I3, (NG)Polynomial regression

y=-1.3107x" + 9.5293x - 4.54

[=

1 # 28? ';#

4# 5# (..#

FREX Sampling region

3 BRERXBEAB EAGENL

Fig.3

Q) -#MttERHLESH it 126 )8
230 B s, o M E A 75 A 5 BRI
59.5% , W RN AT R4 32. 6% ; 2 M B AT 51
A AT BB 40. 5% & R S ECAT 155 Bl b S A

Change of the distribution number of butterfly family and genus in sample regions

I 67. 4% ; J& M LU AH Ry 0.548. 25 LR,
ML X AT R X R DL R 2, X R
Z WA IR A LIRS 2% (R 2) , X FE H X
Hb DX R B A ) ok R A K

x2 BEBRMUEERBSH

Table 2 Analysis on the proportion of specie and genus of butterfly

J=F it i B ol 4 Je Tl L A A £ LT R 4 Z i A O S Fi)
Number of Number of species Ratio of genus Number of Number of polytypic
genus and subspecies and species monotypic genus genus (species and subspecies)
126 230 0.548 75 51 (155)
B)IRAXBFFPIMSEH WARTEDH TR D (AR BRI N S T T

Gleason-Margalef 4 fl 22 #£ 1% 45 %% (d) ~ Simpson I
PFEFRE(Y) Jaccard FHALE R % () &+ B (F)
FAN 2 (Ns) Lo b L3 3

H1E 3 o 2 dis v LA . A 17 ~ 67 B IX 43
AT B V& h & T2 4 (2 FEPE TR B AR A 4R

FRES VPR AR, 67 B DX UK, 37 R 47 X0
&S 8unm (B 4) o W BLE 4 TS HE ok
B Pearson XU AH 5 73 #7 > 45 2 2 HE LR %K
S BE AR BOR ) P8R A OG (P <0.01) ;)
T A Pe s (P <0.01) A B0 3 B 5 5 25 A
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Table 3 Change of the number of butterfly diversity index, dominance index, individual number
and species number in sample regions
Wi H 5 R FE X KB V% 2 3 Parameter of butterfly in sampling region
Intem 1" 2 3 4* 5* 6*
LR AR (D) 7.2 25.9 26.6 25.6 24.7 11.3
L4 B3R 4 (Y) 5 21 23 22.8 19 9.2
FRE(F) 3 13 24 35 19 7
P24 (Ns) 4.5 20.3 22. 4 21.8 18.4 8.2
40 [—%—d —*—NS —— 1 —&— F —— £ Polynomial regression(d)
35 r
30
525t
E L
= 20
o 15
& 10 ;=229 2 _
y=-29804x*+21.317x - 9.19
i =
0 Il 1 Il 1 Il ]

1* 2¢ ki 4¥ 5 &
X Sampling region

4 BREXREABFZSULSHXEAMEEASHT

Fig.4 Change of the distribution number and polynomial regression of butterfly in sample regions

K(P<0.05) o« X—Alah & K XER S
AR BN R R R R NYNYS s k7 B2 A
PMEAFEVIRRER.

f R HE T 2 RE TR AR 2L (d) RO 3 B 4 4K
(Y) £ — 6 2 5 X [ = 4 #F (polynomial
regression) , 45 YL/ L HEVEFE %L (d) I Hh £k R =

* 4 W NS A

¥8 Number

0 1

y=-29804x*+21.317x - 9.19
p=-2.7179x* + 19.448x -10.18

0.9034, H 4 F5 % (V) [l i 8 R® =0. 9492, 1
B Sk (K 4,5) « gi BB IS 2
i) 403 A 6 (P <0.05) « MIE 4 F1 S W LLAE W,
U567 FF X 43 A 1) 8 2 B v 2 MU A, 1 T I 2%
FR A 257 R 0, A0 AT LI DR, o 1" R X R U
IE 19 B i DR 3% S SR U R S X 67 B X

Y —— £ IR Polynomial regression( y)
—— £ = Polynomial regression (d)

1 | l

0 2

+ 6 8

FEX Sampling region

5 BEXRHREXBESHEESFR

Fig.5 Polynomial regression of the diversity index and species number of butterfly in sample regions
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FE ATFE XM 2 2 B 2 Modm i (HZ P 2L 37
XA IR X RSB 22BN TG, 3
B 2 FEME R R R B SR, B A R
AR BN T4 akovs Y R B, 5] ke At g
I o 2R3 2 B R 28 Bk A 5 53— T I 2 i 2
P4 B Bl RE K T (A8 47 RE X 9 A R i 2K
218 Fofr, JL o AN 41 F) , R RE BT

(4) XERFFME MR Par i, 75 230 Fiig
o B T B SRR AT 61 Bl v 26. 5% 5 AR ST
T 13 Bl (5 5. 7% ; W9 5 3 A Fh 2 149 Bl o
BRI 67. 8% o X 45 B X 43 A [ 05 2 5 LB 2%
RSP 2 1 X R 20 A7 485 3 th 57, o b 2 ol 2%
17, 8% , RER T 2.2% , 9 F A YRR A
80.0% , M JL He A Bl b 4 AR . X 5 1%
Hiy DX A (9 e T A OC % M X A B ) Hh

DAl b Ak AR v ot e SR 3 X oty b S
)28 B I G5 X)) 5 o2 P B o ) o T A
S R AR i i S AN/ R AN SR SN N
Pl — 3 5 A X AR R 20 1R ATV s AR A R > R
2% DA L e AT B S o A4

23 XE—IRIRLERARIFRESHAE Lttt
XK R LRI LER

HON R Ge— i i 1l 588 R 37 X 1 3 4 2
Ay 1R RS v 4 MR I P LA L 4

MR 4 W] DU Y 3% X 00 A 1R SR 2 A
PR T FKTE B AR OR 97 DX il HON 8 A B 1) 7Y
JB S fif L I Rl 22 R P 32 ek 2D B VR 4 R
T Al o 2 SRR WY AZ M DX O A 1R IR SR Bl 2 E
PERCAL W BEVE i B 0% .

R4 KFEIZWE LB ARRP XS IRiE i E 0 5 B IR RSN LER

Table 4 Comparison on features of formation of coenosis of butterfly species between

TaitongKongtongshan National Nature Reserve and other butterfly distributions in Gansu

{#£97[X Nature reserve

Gy KA T ‘ ‘ —
T . KA i g 11 as Al L AR 1l
Classification unit
Baishuijiang Kongtongshan Liupanshan Xinglongshan Qilianshan
F} Family 11 10 8 8 8
J& Genus 119 126 67 70 65
Flt Species 238 230 116 103 115

3 i

(1) KGe—es i 1t 3 88 R 4 X MR b 6 =
(230 Flr) % 45 A6 52 2% 0 B Jg B o LE 9 v (o
P a7 59. 5% » JE P LLAH R ACh 0.548) o 45 R &
IR X3 AT IR SR W B 2 BEPE A T A KL B
SRR I (F 2R B, 1994) 5 AH I 44 4379 1)
PE AL E A, W PR 22 B 2k 8 8 D BE K 45 G
T Ak CRFF Bk, 1989 5 2% 37 B AT 42 3¢, 2001 ;
X % R 5K 2R Ey, 2002 ; {5 7k i 455 2004 ; J7 fi
2,2010) ;AR BEVE T DL RN E O 2, TR %
Hb DU X R R U 2 T PR R RE I 4 R Bk T X
L5 b B R R E A G IRBE I E AR 2 R
YRR 2 RV E SRR e AR
PRAP XA T Bl 43 35 4 v Ja, 7S B 1l 2R B0 SR
B BRI, O 2D S MY 1 000 £ R

2 DX b A i 5 IX R RS AR AR I O v
I ] ok AR e A R o U A X R T
b AR b S R R B R DR R
R AT A s ML o A e (29 90% ) ~ Ly R
FAT U 10 ot 22 o VB A0 A A A R (2 5
FRANUC SC, 2001) ; AE B T B 2> A 2 PR .
e B R 2 RE A A0 A5 M XA L A B
SOk X BRI AR BT DA
Z At (R4 55,2009) o FC IR 12 M X A5 30 ) 3
DR A T AR VR Sl A S 0 o R st g, B B
PR 2R 30 2 Ay D O B Sl A AR S o 4 0 A
He (DI AA T AT B AN 67. 8% » AT FH I il
Kib5.7%) o XMW ZWERFIRF T KL
R HN R R 2 ) )5 R 2 — (G R A, 1978, 1998,
1999) .

(2) 6 A>T X 43 A 1) W 5 ) Tl B0 22 1 4R
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H(d) KB IMER KR 3" >2" >4 557 56" > 17,
Pt BE F5 % (V) R BI/MK R 3" >4 >2" > 57
>6" > 1" FEE(F) KB MK 4" >3" >5°
>2% >6" > 1% W W ox 2% .37 (AT REIX 4 A 1 st 2
VAR S b, LT 67 RE IX 40 A1 AR G K B T
E AR O 7 B HALE SR B s (£ 5) (175 2" ~ 6"
B DX 3 A 1R W5 21 T8 V% AHABLPE 9 A AS A ABL (T = 0. 09
~0.22) \2" 55 3" 4" 2 qa] My AL (] =0.76) ,4"
56" 4" 5 5P A Bl (J = 0.34 ~0.50) , Al ke
DX A EEANAHACL o AH AP R B W A5 SRR X BR b
(1) 7 BT » B0 58 1) 2 e M 3 B0 SRR VR A5 R 1)
k. X4 WBERSHERH TR -BUNE R,
B 1745 2% ~ 6" RFEIX 25 57 1k K, 27 1 37 4 RFE X
Z ) ZE R N .

RS 1"~ 6"RHROMRBEMEEENERE
Table 5 Coefficient of similarities among butterfly

species in sampling region 1* - 6*

KFEX KAFE X Sample regions
Sample regions 2 3" 47 5t 6"
1" 0.22 0.20 0.15 0.12  0.09
2* — 0.76 0.76 0.40  0.34
3* —  0.47 0.53 0.37
4" —  0.60 0.38
5 — 0.45

(3) X WA B ¥ 22 K P 4R 2 (RT = 0.9034) FiI
D3 BEHE % (R =0.9492) HEAT[RIH A it B T
RLAF 45 5o 20 M7 LU IR, 6 17 R DX 2K B oy
AEMSE M R 38 R BRI s E . R g T
R A B 9 45 R R IR 855 00 B AT A5 S50 I 2R ) b 22
BEPE AR, BE VR 45 40 0 — ks X 57067 FF DX 2K
R R A NS e S NPSR R W7 SRR
H L6 5 0 T R 40 B 5 A6 R R B 7 5 R BRI . B
FABUHEEZ BN TP ekirs Qe f% B8 m =, 5]k
U o 2R3 s W 2R Bk A 5 53 — U T2 i 2
P B 16 Ao S T R (B 5767 RE X 4 A 1A A
BRI = 2) , WEE . X—FRER
55 SCHRARE (0 45 3 8 (K35 5 2004 ; 7 fa 3 4%
2010) o F U T D05 M52 O0) AR 28 TR0 1 AR 4K R R
A RBUR AT O VR A S IR BR UL I Fe s A

4 Bl
(1) £k % SO KL TR 1 W) [ ol 76 2E 75
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