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Preliminary investigation on the moths diversity in Manghe Rhesus Monkeys

National Nature Reserve in Shanxi

HOU Qinwen' , TIE Jun"? BAI Haiyan'* "
1 Department of Biological Sciences and Technology, Changzhi University, Changzhi 046011, China

2 Ecological and Environmental Research Institute of Taihang Mountain, Changzhi 046011, China

Abstract: The Manghe Nature Reserve is located in the south of Yangcheng County in Shanxi Province, China (35°12'—
35°17'N, 112°22'—112°31'E) and it is —33 km long. Tt belongs to the southern warm temperate deciduous broad-leaved
forest zone. It is an area which transforms from warm temperate deciduous broad-leaved vegetation to subtropical evergreen
and deciduous broad-leaved vegetation. The Manghe Provincial Nature Reserve was authorized by the Shanxi Provincial
People’s Government in 1983, and the reserve was designated by the State Council of the People’s Republic of China in
1988. It is a forest and wildlife reserve whose main protection objects are rhesus monkeys and subtropical vegetation. The
rhesus monkey is listed as a class II protected species in China. Protection zones of wild rhesus monkeys in China belong to
the north limit of its natural geographic distribution and this distribution area accounts for 40% of the Manghe Provincial
Nature Reserve. On account of the abundant natural and cultural scenery, the reserve has increasingly attracted tourists.
With the rapid development of tourism however, its vegetation has been damaged by unreasonable exploration and imperfect
management. This affects a large number of insects living in the Manghe National Nature Reserve rhesus protection zone,
especially the moth community. To gain insight into the structure and dynamics of the insect community in the Manghe
National Nature Reserve rhesus protection zone, the species richness and diversity of the moth community were investigated

based on collections in four vegetation types: mixed coniferous and broad-leaved forest, broad-leaved deciduous forest,
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miscellaneous wood forest, and shrub land from June to August in 2012. A total of 4709 moth specimens were collected, of
which 184 species from 24 families were identified. Pyralidae was the dominant family, with the most species and
individuals. The highest number of moth species was in shrub land, with 132 species from 20 families, of which Pyralidae
was dominant, while the least was in the broad-leaved deciduous forest, with 74 species from 14 families, of which
Geometridae was dominant. It was moderate in mixed coniferous and broad-leaved forest and miscellaneous wood forest,
among which, the dominant family was Crambidae in the latter, but a dominant family was not obvious in the former. The
species richness, abundance, diversity and evenness index of moths in the four vegetation types were calculated and
analyzed. The results showed that the moth richness index of the broad-leaved forest was lowest, and that the richness,
diversity index and evenness index was highest in shrub land but moderate in mixed coniferous and broad-leaved forest and
miscellaneous wood forest. Species abundance curves of moths conformed to the lognormal distribution except in the broad-
leaved deciduous forest. The Euclidean distance clustering results first divided miscellaneous wood forest and shrub land into
one category, which then combines with mixed coniferous and broad-leaved forest, and then with the broad-leaved
deciduous forest. The chi-square distance clustering results clustered the mixed coniferous and broad-leaved forest,
miscellaneous wood forest and shrub land and then the broad-leaved deciduous forest. It is extremely important to make
better use of the Manghe Nature Reserve resources and this study will provide valuable information for studying and

protecting them.

Key Words: vegetation type; moth diversity; community structure; Manghe Rhesus Monkeys Nature Reserve; Shanxi
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JEELY 62.3% , MFPEL 52.4% " TEARK X 5
A R B 2R (LUB S D T ) 4
Bt ( Compositae ) . &K A& Bl ( Gramineae ) | J§ £ #}

(Labiatae) % 7% #} ( Rosaceae) ., 5. F} ( Leguminosae) .
T E R ( Ranunculaceae) . T F 46 ( Cruciferae ) F1H
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Table 1 The vegetation types and the plant composition of the sample plots

igiesd

FHYIZH BT, Plant composition

Vegetation types

KRAAEY Woody plants

FLAAHY) Herb plants

YA Pinus tabuliformis
2T HE Betula albo-sinensis

HikBk Quercus aliena

B A
Mixed coniferous and broad-

leaved forest

I - v

Broad-leaved deciduous forest

FeARM

Miscellaneous wood forest

A
Shrubbery

& A Carpinus turczaninowii
/N IEEA Carpinus stipulata
Fa R Quercus baronii

W Cotinus coggygria

FEE AR Sambucus williamsii

fi 4 BT Rubus saxatilis %5

FT Dianthus chinensis

L% Aster tataricus

ikl Sanguisorba officinalis

P E B Carex lanceolata
RS Polygonatum verticillatum
REZY Maianthemum japonicum 5§

FEEA M ER A2 B BR Quercus variabilis

FIMS Broussonetia papyrifera
W2 Padus avium

Hih TR Rosa xanthina
BLFAH Campylotropis macrocarpa
T Schisandra chinensis 55

Wk Juglans cathayensis
LM Salix matsudana

G A4 Lonicera maackii
/N B 2% Rhamnus parvifolia
L1ZEHE Cornus officinalis
FEUMEIE Celastrus orbiculatus

B VG IE2E Viburnum schensianum
=G LA Spiraea trilobata
KM Periploca sepium %

R orsythia suspensa . WA
JRHMF Cotoneaster acutifolius
[ Lespedeza bicolor

2% Vitex negundo var. heterophylla
FEEAR ERLE Sophora davidii
FIESE2R45 Spiraea pubescens 55

X BAG Saussurea japonica
ZWKERFE Aster ageratoides

TR JEAS B Thalictrum baicalense
AL 38 Aquilegia yabeana %

1% 7] Macleaya cordata

BESR Phlomis umbrosa

JEAA B Thalictrum aquilegiifolium var. sibiricum
JIEEWT Dipsacus asper

FJE3E Chelidonium majus

BEFEAE Inula japonica 55

F ™ Ranunculus Japonicus

H & Lagopsis supina

T Digitalis purpurea
ZW 3% Potentilla chinensis
PE¥L Rubia cordifolia

AP Taraxacum mongolicum
AR Rumex acetosa

BG4 Cynanchum chinense 55
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Table 2 Richness and abundance of moth of different families in four vegetation types

Rl A B o D A1 Total LEA5] Proportion/ %
Families S N S N S N S N S N S N
FHER} Notodontidae 11 110 8 171 8 65 13 128 17 474 9.2 10.1
B FF Noctuidae 12 150 10 255 16 130 14 219 18 754 9.8 16.0
JTIA} Arctiidae 7 40 6 48 7 47 10 64 12 199 6.5 4.2
LR} Tortricoidae 10 84 7 50 10 42 13 78 16 254 8.7 5.4
FHIEA Lymantriidae 2 20 1 30 2 32 5 54 4 136 2.2 2.9
RUIEEL Geometridae 12 94 15 289 9 122 16 193 25 698 13.6 14.8
YA} Pyralidae 13 145 9 232 14 256 22 357 26 950 14.1 20.2
FLUER} Crambidae 9 98 8 223 18 232 11 146 22 739 12.0 15.7
KIRAL Sphingidae 4 33 3 78 5 56 6 89 12 256 6.5 5.4
Jl#% A} Limacodidae 2 17 0 0 2 21 3 29 4 67 2.2 1.4
JEMAL Crenuchidae 1 2 1 1 0 0 2 4 2 7 1.1 0.1
AIREL Bombycidae 2 5 3 12 1 6 3 11 2 34 1.1 0.7
K& WFEL Saturniidae 2 12 1 23 1 8 2 15 2 58 1.1 1.2
YA} Gracilariidae 1 2 0 0 0 0 3 12 5 14 2.7 0.3
i B} Thyrididae 1 1 0 0 0 0 1 2 1 3 0.5 0.1
BEEF} Zygaenidae 0 0 0 0 0 0 1 1 1 1 0.5 0.0
i iR} Lasiocampidae 2 5 0 0 1 10 1 1 2 16 1.1 0.3
¥R} Prerophoridae 3 6 0 0 1 7 0 0 2 13 1.1 0.3
RELHA} Cossidae 1 2 0 0 0 0 0 0 1 2 0.5 0.0
WAL Lyonetiidae 0 0 0 0 2 3 1 1 2 4 1.1 0.1
& L 8B} Heliodinidae 2 3 0 0 2 3 0 0 2 6 1.1 0.1
F IR} Gelechiidae 1 1 1 2 1 1 1 1 2 5 1.1 0.1
SR} Plutellidae 2 4 1 1 2 5 3 7 3 17 1.6 0.4
5% AL Coleophoridea 0 0 0 0 0 0 1 2 1 2 0.5 0.0
Mt 100 834 74 1415 102 1046 132 1414 184 4709 100.0 100.0

A EF TR AZ AR Mixed coniferous broad-leaved fbrest;B;I:?E]ul"/gﬂl‘% Broad-leaved deciduous forest; C ;: 22K #k Miscellaneous wood fbrest;D;?%Fi?k

VN Shruhbery;s;ﬁ’;’?ﬂl Species number;N;/I\Miﬁ Individuals number
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Fig.1 Species-abundance curves for moths in four vegetation types
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Table 3 Parameter estimation of the moth abundance lognormal distribution model in four vegetation types

. % ¥
s o I L) 2
. Species « Species X df p

Vegetation type Number X

number estimate
£ MR S Mixed coniferous and broad-leaved forest 100+12 830+25 0.637 103 3.253 4 0.517
[# 7% 14K Broad-leaved deciduous forest 74+8 1415+34 0.786 79 13.217 6 0.039
Z& ARk Miscellaneous wood forest 101+13 991+27 0.763 102 1.257 5 0.939
HEAMK Shrubbery 13218 1272+26 0.634 133 3.572 5 0.613

3.3 IR I SRR A A
Z FE % 48 2053 ) R H] Simpson 8 %% (D) |
Shannon-Wiener 8§ %% ( H') . Brillouin 8 %% ( H) 1
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Brillouin 5 50K 1 i M S 1 V& 19 ZREPE T N 53
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Table 4 Moth diversity and evenness in four vegetation types

L=k &S| Fhk A% Z M diversity ) 3
Vegetation type Species number Number D H H Dy, Evenness
E It M=
f“?ﬁ +{tb.)UM‘ 100+£12 b 830+25 d 0.9727 a 5.7463 b 5.4612 b 0.8712 ab 0.8649 b
Mixed coniferous and broad-leaved forest
i -y
PN A A . X 74+8 ¢ 1415434 a 0.9525 b 49144 ¢ 4.7791 ¢ 0.8017 ¢ 0.6914 d
Broad-leaved deciduous forest
Ju
/T\_jiﬂi 101£13 b 991+27 ¢ 0.9784 a 5.5838 b 5.3636 b 0.8273 b 0.8113 ¢
Miscellaneous wood forest
#EAM Shrubbery 132+18 a 1272426 b 0.9728 a 5.9646 a 5.7032 a 0.8774 a 0.8958 a

D Simpson #6841 ; H' : Shannon-Wiener 54§ ; H : Brillouin #841; D, : McIntosh $§ 4%
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Fig.2 Clustering graph of euclidean distance and chi—square distance for moth community
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