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The analysis of grade diversity indices of butterfly community in the Three

Gorges Reservoir Area of Yangtze River

MA Qi, LI Aimin, DENG Heli"
Chongqing Museum of Natural History, Chongqing Beibei 400700, China

Abstract; This is our third article on butterfly communities in the Three Gorges Reservoir Area of the Yangtze River. Based
on the findings reported in our previous two papers entitled “The occupied rate of microhabitats, sampled percentage of
species and relative abundance of butterfly community in the Three Gorges Reservoir Area of Yangtze River” and “The
diversity indexes, richness and evenness of butterfly communities in the Three Gorges Reservoir Area of Yangtze River” , we
report in this paper three parameters, namely the genus diversity index, family diversity index and hierarchical diversity
index, of butterfly communities in this region. These indices are used to further investigate the biodiversity of the butterfly
community and to help understand how the establishment of a reservoir would affect the ecosystem. The results show that the
genus diversity index of shrub land was the highest of all vegetation types while those of farmland, which was similar with
forest. It was 1.2158 in shrub land, 0.9006 in farmland, 0. 8558 in forest, and 0. 8235 in grassland. In terms of the genus
diversity index, the microhabitats of shrub land contained four of the former six, that of grassland made up three of the last
six. The family diversity index of shrub land was 0. 7674, while those of farmland, grassland and forest were 0. 5774,
0.5716 and 0. 5503, respectively, and were therefore similar. Based on the diversity index values, shrub land seems to
provide the most suitable habitat for butterflies. The hierarchical diversity index of shrub land was 3.2975, while those of
farmland, forest and grassland were similar, being 2. 5186, 2.3960 and 2. 4059, respectively. Genus-level, family-level

and hierarchy-level diversities were relatively high in shrub land and low in forest and grassland. The forest had the lowest
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hierarchical diversity, and coefficient of variation (CV) of this diversity index was the highest. The four habitats had
significant differences in genus-level and hierarchy-level diversity according to analysis of variance. The diversity of shrub
land was significantly different to those of the other habitats. Biodiversity was relatively high at the elevation of 500—1500
meters, suggesting that it is an important area for butterflies. The CVs of genus-level and family-level diversities were
greatest in the forest; the CVs of four microhabitats were over 100% in the former and six were over 100% in the latter.
One microhabitat CV in farmland was over 100% for family diversity and in grassland was over 100% for genus-level and
family-level diversity. In shrub land, the CVs of diversity were all below 100% . The importance of forests to butterflies was
found to be the most complex. Shrub land should be first selected as a target site for conservation, while grassland is the
most unsuitable. The CVs of the indices for species, genus and family diversity in the forest were the highest because of the
heterogeneity of the forest environment, which affects the butterfly communities. These findings indicate that the Three
Gorges Reservoir Area is important for the survival and distribution of butterflies. Moreover, they show that the habitat of
butterflies in the reservoir area is variable and fragmented, which will influence the diversity and evenness of the butterfly

community.

Key Words:; butterfly; community; structure; parameter; the Three Gorges Reservoir Area
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2.2.3  WERRIR RS R R S R R AR R

TEMBH Z R AR 0. 7674, 5 0. 5716, 4¢H1 0. 5774, ##K 0. 5503 AR AHIT (£ 2) .
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FRAR B 2 I AE H AE 500—1000 m, 4 FE R4 4 0] 114 B0
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1000 m [P FRIE M (A12)5. 108, Hok 5 1000—1500 m Fig. 4 Variations of family diversity indices of butterfly with
LA M (D4 ) 4. 9337 | FEYR B 100—3500 m ¢ ] elevation at each vegetation types in the Three Gorges Reservoir
FEIN (A6)4. 5799, 55 DU A7 /& 500—1000 m 1L 3 % A
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FEBEAR I (C11)0.6700,1500—2000 m £ H#K(BS5)0. 7214, 500—1000 m L1134 F HE41 ( D3)0. 8372, {21554
7N 1500—2000 m L3 (AT ) #EAAREHL(D10) 1. 1231 (1 5) o JEHT 6 RLAYHEN NS &7 4 A 8 T IR 75
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2.3.2 SERER MM SRR

% 15 25 20 22 REEFS K0 PRAE R M APRTE L (AT1—14) 3.7909 , Hivk 2 A TR m#k( B1)3. 4018, FRR 24K
FHE PN (A6—8,9)3. 3707 , 55 DU TR AT HRHE N ( A23—24) 3. 3565 , %5 Tifi S LI MR HE AL (A1—4)3. 3096, 5575
AORERAR HFLHL(D1)3. 1432, FARM SRR BURRR (D14) 28 0, DL EARYCOR (L (A 1) T8 AR 1,
(D10)1.1231, FeBg 4 I (C9—11)1.9159 5T AR ( B2—6) 1. 9487 , @Mk (B7—9) 2. 3328 , {HI 5 7S AL HE A
FHREVRACHR(B11—15)2.3371(3K 2) . J&EHT 6 MiMHENERZEA 4 > B T/E 6 MLRIARMA ISR, 3 4,

XS [) A= 35 0 S5 2 o R TR B A T B D T 2200 M7 S5 R 0 4 Rl B85 (N Ak A I i) 145 2%
LR BE T (F=3.595;P=0.019<0.05;df=3) , % 4 Fh4: BE AR (2 9% ZREPEVEFT LSD ¥ A1 Dunnett
EAE 2 i, LSD 145 SRR W AFRIZRAR (P=0.004<0.05) JEMNFIEHL(P=0.029<0.05) Z A (Y 25 7 i
#  Dunnett BE45 R 2 B NI ZRAR 22 5 1 25 (HEMN 3. 298+0. 926 ; FEbk 2. 396£1. 091 ; A H . 2. 519+0. 687 ;
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Fig. 5 Variations of diversity indices of butterfly for grades at Fig. 6 Variations of grade diversity indices of butterfly with

every kind of microhabitats in the Three Gorges Reservoir Area elevation at each vegetation types in the Three Gorges Reservoir

of Yangtze River Area of Yangtze River

HEERGR N EIRNFRRG AERE KT EX AR R BUE N ., AT AP~ vE  JF
FLW W0 F RS oA o 22 BE A TR D0 AN IR — o 22 1 45 50, 90 AS BB HC A o AR v 19 22501
{EUR 2R — AT b B A AR I T Rl — A i 5 — R Th R D R TN TRI B TR | WS 2 ) 2 R AR 2
TR TSP O [ A RUBE A S M I R 1832 % BECR AR ] 43 2B TE 1 2R R A, s
ZHMEZARIEIRE, OIS I th A T AN TR 70 2655 9 b AR A T A0 A= 0 A B AR 45, IR 17 LA
AHETE I LRI AR E A0 B Rl AR X 22 BEARTR] , DA AE HIVBE— b Z2 A P8 B0 2 | #RJCTk F A Hh PSR v
MIZE5 . WER—ADRER T A MR TR — A&, 05— DR P AR TARE IR TR JEH 2
FEVERERE S TRIH . BT R] A =X 285 45 G M TR AR RS O (19 S e T B4R 22 R4 )
FWEPR (K 3) WA R 7S B IC I AR PR BURYE AR 52 R BT T AR I A e (R 4) o

R3 ZHERSERBENERSHEEN

Table 3 Grade diversity indices of butterfly in each vegetation types in the Three Gorges Reservoir Area of Yangtze River

ik it FEAEL 2B It Systematic rank
Vegetation type Sample number Fift Species!®! J& Genus Al Family Y Grade
N 0.5599:+0. 3011 0.51370.2810 0.3331+0.2283 1.4068+0. 8104
P M\ Bush 239
2\ Bush(D (0—1.2321) (0—1.1264) (0—1) (0—3.1492)
0.4221+0.2909 0.3705+0.2672 0.2341+0. 1999 1.0266+0.7383
Rk Forest 323
AR Forest(@ (0—2. 1404) (0—1.9682) (0—0.7723) (0—4.8459)
0.42560.3047 0.3626+0.2546 0.2533+0. 1910 1.0415+0.7280
Farmland 241
A Farmland(® (0—2.0144) (0—1.3272) (0—0.7856) (0—4.0902)
54 Lan@ 6 0.4676+0. 2441 0.39120.2387 0.2710+0.2132 1.1299:+0. 6648
6 Lawn (0—1.056) (0—0.9605) (0—0.8784) (0—2.6352)
M‘J>7@:54419x* H ,LLDi(z):60987 * H Md:7@:53571x* H [.L']>7/\2‘1‘257072** H
M(L7@:48574x* H M@*@‘:6'1731 o H lu"'l,‘7@=4 1532 H M@77(§7:5.1933 o H
- o =3.5823 %% B =2.0852" ; o =2.8793 ** ;
w KB wTest 5 O—®@ 5 * o 5 OS] 5

y23 @—@ =1.3473;
#e-@=1.1810

M o—@ =0.6381 5
# a—@=0.8618

Mo~ 1. 1588;
Hro—a= 1. 3139;
M &—a =0.6202

& @@ =0.2378;

K g—a@=0.9476

# 2253 3 extremely significant difference, * * 2253 f8.3& significant difference
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R4 ZRERZFEFESHEEEINERRY
Table 4 Variation coefficient of diversity indices among samples in each vegetation types in the Three Gorges Reservoir Area of Yangtze River
5B T Systematic rank

THHE ] Vegetation type

F Species J& Genus Fl Family
A Bush 39.50(5.05—93.21) 36.05(0.00—91.48) 42.58(0.00—95.68)
FRMK Forest 69.21(21.23—15.4) 70.28(0.00—164.73) 80.24(0.00—160.47)
A< H Farmland 28.46(0.00—61.32) 53.28(14.08—%.87) 51.26(0.00—110.39)
FH Lawn 48.38(6.92—94.87) 37.14(0.00—121.39) 54.48(0.00—207.7)

155 3, 355 i

fift Jg BHE SRR R Z RS SR R BB E DX AT S DX 0 BUAR  ER e 3 2 B
JLHIGNIE HEAR , AT LA — S8 00 3P DX, e o %ot B 0P DX A BIF 5 vl A SR AR 1 e A 5 28 TR o
PRI Z LI . IEAERETE S iRl o3 fLins  TEAEAR SR b 2R 5 7 BE A s AR 1 2 Al rpon 7
{025 R Yy I K- 1) S ) 2 B R B ARZ R Z R PR BIAERIT 5 IX 2R AR 1 R rh 3h ) 5 2B A PR Y B AT #Y)
M OCFR I BRI IR R DI R A A R0 BT 2 REE N S SRERWT MR R 2 0 HE A B (1 |
i RHFN R G AR RE RO W] 5 T AR A RN s R 157 0001 B4 22 R P8 0, TR AR A T R i =2 (] £
BRI BN T 225 (3R 3) , NI SRR IR B PPAG I, Al e AME N B X5, %
JEFN S X RS R, Jm 2 fe i i 8] S5 T4 A A, B IR 18] SO TR oA, i A — 1>
T Sz ke 1 =i 26 DX B (19728 A 3 B0 T IR DX R A F R (H A A R R AN RERTIR B A b 2 A P A
JE , D W ) 53 A1 5 R A R B DA S B0, DRI T A — 20 S e =k I8 [X BRI A IR

WAL S BB I8 AR MR BRI REAS A1 AR 5 R (R 4) | 3X—T5 I SR T RRARARL A L = e 2 DX G
AR AT B O BRI S TR , 55— T TR W], 7 AR W) AR PE RN ERIE R PP AG IR, BRI R A R i A Al
e i BE S IR EE C 22 B R B AR A 512200 Sy T L R AR A B N T A ) R
PRI A R TR X PR AR I ) W DA SO PR T A ) 2 R AR B 5 W DRt (1 AR A T — 2
AR — 5 T T B 53 )5 T4 i HmT R
Brigh: KT MR A ARALBRBEER ALK (F IR A AR IV R = P L iR M B AR TR, S 540 T
VERIEAT TR A1 AR R O X SCHE ZEHE 1T IR AR et T DT AR b HL B3 G0 B il A 3 e A i
Wit kb MRS AR BRUKEE BRAESE [R SR S IS IR A AR W R AR IR L L B = R RO
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