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Study on diversity of butterflies in Liangshui nature reserves of Xiao Xing’

an Mountains
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1 Northeast Forestry University, Harbin 150040, China
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Abstract: Liangshui Nature Reserve lies in the eastern part of Dalidailing Mountain, a branch of the Xiao Xing’ an
Mountains in Heilongjiang province in the eastern part of northeast China. Characterized by low mountains and hills, the
reserve is situated at the eastern edge of Eurasia. The typical temperate continental monsoon climate is characterized by
long, cold, snowy winters and short, cool, rainy summers. The original broad-leaved Korean pine forest, the main forest
type in the reserve, is well preserved here, with paleo-floristic and faunal elements and typical community phytogenesis.
The reserve has a diversity of forest types. The butterfly species in Liangshui Nature Reserve were studied based on samples
collected in four forest types: original broad-leaved Korean pine forest, plantation forest, natural secondary forest, and
shrub meadow. In the survey, the net catching method was the main method to collect samples of insects, and samples were
then identified in the laboratory. Seven butterfly families, 47 genera, and 76 species were identified from a total of 1438
specimens. The Nymphalidae was the dominant family in all four habitats. Analysis of similarity showed that the types of
butterfly communities observed were closely related to the vegetation types. The diversity, specific richness, dominance,

evenness indices, and species-abundance relationship within the four kinds of habitats were calculated and analyzed. The
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results showed that changes in environmental quality influenced the diversity of the butterfly communities, and butterfly
community diversity indices were lowest in the shrub meadow habitat. The butterfly community of the original broad-leaved
Korean pine forest had the highest diversity index; the species richness and evenness indices were relatively high in this
community, while the dominance index was the lowest among the four kinds of habitats. Additionally, the species rank
abundance fits a lognormal distribution; this type of model shows the environment in this area is of superior quality for the
survival of butterflies; the most suitable for butterflies to survive and thrive. In the shrub meadow habitat, the diversity and
the species richness and evenness indices of the butterfly community were the lowest among the four kinds of habitats, while
the dominance index was the highest. The species rank abundance fits a logarithmic series distribution. This type of model
reflects the plant community structure of a single species. The shrub meadow habitat lacks the resources that provide suitable
habitat for all kinds of butterflies to survive and thrive; the simple plant community here resulted in relatively poor habitat
quality for many species. The species richness and diversity indices of the butterfly community in the natural secondary
forest were higher than those in the plantation forest. Additionally, the evenness index of the butterfly community in natural
secondary forest was lower than that in the plantation forest. Nevertheless, the species rank abundance of the butterfly
community fits a logarithmic series distribution in the natural secondary forest while the butterfly community of the plantation
forest is lognormal ; that is, during afforestation, the composition of tree species in the forest changed in a way that is

conducive to the healthy development of the forest.

Key Words: butterfly; community structure; diversity; fauna composition; Liangshui Nature Reserve
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Fig. 1  Research sample lines of Butterflies in Liangshui
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Table 1 Number of the shared species between two habitats and similarity coefficient

H: 5% Habitat a b ¢ d
a 27 26 21
b 0.3913 24 19
c 0.3514 0.3333 19
d 0.3443 0.3220 0.3016

a: LR AT ZIAA MK Original broad-leaved Korean pine forest;b . # M E ) Shrub meadow ;¢ : AR AEFK Natural secondary forest; d: A T HK Artificial

forest. T [f] The same below
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R2 TRERREEFEZNSHEMEN

Table 2 Diversity index of butterfly community in different habitats

A3 SRR R(H) B ERRE(T) ERERHB(R) MHZIEH(D)
Habitat Diversity index Evenness index richness index Dominance index
a 3.1243 0.7986 7.8256 0.1279
b 2.9306 0.4885 7.5013 0.2754
c 3.0855 0.7887 8.4947 0.2125
d 2.9733 0.8579 5.9022 0.1414
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Fig. 2 Temporal dynamics of the diversity index, evenness index, specific richness, dominance index and individual number of butterfly
community in different habitat
a. JFLUE [ M- 2T FA K Original broad-leaved Korean pine forest;b: HE M\ E A Shrub meadow ; ¢; KRR A= HK Natural secondary forest; d; AN T MK
Atrtificial forest. T[] The same below

®3 FTRSHEEELEAHEAXREY

Table 3 Correlation coefficients(r) of different diversity indices

45 Habitat ZREPEFE L The diversity index J R D N
a H' 0.933 0.998* * -0.727 0.631
b H 0.738 0.946 -0.965" 0.127
¢ H 0.514 0.987 -0.878 0.008
d H' 0.460 0.994 * -0.745 0.544

“ P<0.001; * P<0.05

2.6 MK RA A
XFEUK B SRR X X R 20 AT T R4, 3R 4,76 AR AR R 32 A, 5 BRI 42,11 %,
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Table 4 Faunal composition of butterflies in Liangshui Nature Reserves

B4 Fanily LR ARER AR
The Palaearctic species The Oriental species The widely distributed species

KA} Pieridae 3 0 10

KUIERL Papilionidae 0 0 1

JRMERL Lycaenidae 4 1 3

I IERL Nymphalidae 17 0 22

YRR Parnassiidae 0 0 1

FEWERL Hesperiidae 3 0 1

R MR Satyridae 5 0 5

ST The total 32 1 43

i LG & Proportion of total/ % 42.11 1.32 56.58
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Appendix I  Species and individual number of butterfly community in different habitats
i Number of individuals X 2 4

2 Species

a b ¢ d H3t Total Fauna composition
AL Pieridae
BEL MR Colias erate 1 5 2 1 9 w
G HKCEA I Pieris napi 4 4 W
SEHE Pieris rapae 2 12 1 15 W
KIBKYE Pieris extensa 2 3 4 9 W
HIERYE Pieris canidia 30 11 4 14 59 W
BACHME Pieris melete 1 1 2 1 5 w
REGKIIE Gonepteryx mahaguru 41 111 7 13 172 W
LHME Aporia crataegi 9 26 28 63 W
INBELS R Aporia hippia 3 3 15 2 23 w
YL/ Leptidea morsei 1 4 1 1 7 P
G /NI Leptidea amurensis 1 1 P
[ /N Leptidea gigantea 1 1 P
ZHHE Pontia daplidice 1 1 W
KIERL Papilionidae
SEHFRIIE Papilio maackii 67 42 28 6 143 W
TR} Lycaenidae
R IKIE Bothrinia nebulosa 1 1 p
LIRYE Plebejus argus 3 2 5 p
LLERIKBE Lycacides argyrognomon 1 1 p
KE KW Artopoetes pryeri 1 1 P
WK Everes argiades 6 12 4 22 A
B K Celasirina argiola 1 1 W
KB Scolitantides orion 3 3 W
FRIKIE Curetis acuta 1 1 0
WAL Nymphalidae
LRFIWIE Argynnis paphia 10 13 12 12 47 W
NFEBEAE Fabriciana adippe 4 18 8 3 33 W
F I Polygonia c-album 51 11 3 67 W
INET SRS Vanessa cardui 1 1 \\%
WEEPRIRME Neptis philyroides 16 9 3 15 43 w
PRI Neptis rivularis 56 9 6 2 73 W
MEFRIRIE Nepris philyra 29 12 4 27 72 W
BEIRUEIE Neptis pryeri 2 1 1 5 9 W
FIFRIIE Neptis speyeri 1 1 W
IR Neptis thisbe 3 21 4 28 A
P4 RIEIE Nymphalis vau-album 1 5 2 8 p
RIEWE Nymphalis xanthomelas 3 3 6 p
TR Euphydryas intermedia 2 1 68 71 p
FLAE W Inachis io 3 2 5 P
H BER IR Mimathyma schrenckii 9 5 1 15 W
W RBEIE Mimathyma nycteis 7 7 p
TR W Mellicta athalia 1 1 P
EAIRIE Aldania raddei 4 6 2 12 p
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, _ HUE Number of individuals X Z WA
P Species a b ¢ d J3t Total ~ Fauna composition
WA el Apatura ilia 1 1 W
i IR e st Apatura laverna 1 1 %
Y NI Apatura metis 1 1 2 p
LN BESE Apatura iris 9 9 p
W I Melitaea diamina 1 1 w
W7 JE Ze WM Limenitis homeyeri 5 5 W
S LR WEME Limenitis moltrechti 1 1 p
LLLMRIR Limenitis populi 1 1 p
g JH LRI Limenitis homeyeri 4 1 1 6 W
B LI Limenitis helmanni 7 3 4 1 15 W
FRERBEME Limenitis camilla 1 3 4 8 p
Yrek kit Limenitis sydyi 1 1 2 W
THIHLRIRIE Limenitis amphyssa 2 1 3 W
/NGB Brenthis daphne 2 2 w
P /NI Brenthis ino 1 8 2 11 p
WL Clossiana oscarus 1 1 p
MWW Clossiana thore 2 1 1 17 21 P
PEABIRME Clossiana selenis 1 1 P
73 ¥ 8 Araschnia burejana 1 1 2 w
W Araschnia levana 37 14 6 2 59 P
T EOMIRIE Araschnia prorsoides 2 1 1 4 W
ZHIERL Parnassiidae
VKIELBIE Parnassius glacialis 6 10 16 A
FEIEF} Hesperiidae
FIFEWE Thymelicus leoninus 1 1 \
BEFFUE Heteropterus morpheus 7 2 9 p
HMARFFUE Carterocephalus palaemon 1 4 5 p
FEE T Ochlodes ochracea 3 2 1 6 p
MRUEEL Satyridae
PRI S5 AR A% Aphantopus hyperanthus 29 24 26 5 84 p
MR Melanargia halimede 1 6 7 P
NEEENREE Lethe marginalis 1 1 W
Z MR Kirinia epimenidea 2 2 W
WELTHRISE Erebia neriere 2 2 4 7 P
IR Ypthima motschulskyi 23 3 26 W
HIMENRYE Lopinga achine 2 3 2 15 22 p
S BIREE Lasiommata deidamia 1 1 %
THRIE Ninguta schrenkii 17 1 11 17 46 W
YRR Coenonympha hero 3 3 p
A1 The total 524 403 321 191 1438

a. JE IR M 2T R AR Original broad-leaved Korean pine forest;b;f%&\ﬁﬁ] Shrub meadow ; ¢ ; KR A= AR Natural secondary forest;d: A T bk Artificial
forest. Pyt Fh Palaearctic species;W;}J‘?ﬁﬁ] Widely distributed species;();Z'Aa‘?iﬂJ Oriental species
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