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Fig. 1 Distribution of surveyon transects of butterflies in Huangling county (left) and Yuyang district (right)
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Table 1 Line transect information of survey on diversity of butterflies in Huangling county and Yuyang district
$h X FELk A5 PNV ARG /m o8
Area Transects Habitat Interference Elevation range Location
wRH Al‘ E 5 B AL AT AN, K AR KA TR ) 109°18'8" — 109°17' 52" E,
Huangling #m Shrubs; the main vegetations include  Mining; medium intensity 793~806 35°36'27"—35°36'50"N
county Sigou shrubs,corns, weeds of interference
AZM A SR A b I e 2 5 4L 5 4 844069 109°17'22" —109°17' 42"E,
iy 5 Shrubs, logging land Road traffic; medium in- 35°36'17"—35°35'59"N
Adang tensity of interference
A3 HEAPRR AR Mo 5 A 2 R AL A N TR SR O TR B vp AR
s N Cutting. grazing, medium _ 109°16'12"—109°16'26"E,
Huangdiling Shrubbery and logging land; the vegeta-  intensity of interference 787~855 35°35'24" —35°35'8"N
tion types include shrubs, arbor forests,
weeds
AL T I R R R T 38 ) WA 2 s T PRSI P A 10341 072 109716'14"—100°15'58"E,
13K Broad leaved deciduous forest inter-  Pesticide spraying; medi- 35°34'11"—35°34'35"N
Liandagou spersed with cornfields um intensity of interference
A5 SO BN B R e VR 5 T 58 B2 v 45 15197 100°15 50"
" ) . . . : ! . 109°15"12"—109°15'50"E,
T b Dry farmland; the main vegetaions include Farming; medium intensity 883~910 Fono ol arontloal
. 35°32'2"—35"31 23'N
Nanmao corns, weeds of interference
i BH X Bl WD FHE s 5 ERA Y AR AR BRF R T A b A
Yuyang RGeS KL IR R A NI A A B Ruined grass land reclama- ot I
district Qinhe Wind-sand grassland arca; dry farmland;  tion; medium intensity of | 154~7 157 109732°43"—109 33 I57E,
the main vegetaions include corns. pota-  interference 38717797 —38716 49'N
toess weeds, Pinus tabuliformis, Populus
stmonii sRobinia pseudoacacia
B2 D BEREDC s B AR TR A B TR A
NLIT S o M Farming; medium intensity L1591 162 109°34/43"—100°34'21"E,
Xiaojihan Wind-sand grassland area; dry farmland;  of interference 38°25'58"—38°26'11"N
the main vegetaions include corns.weeds.
willows
B3 B EEA A D DR, BT TR A
é‘g.mmu z et ‘ . ) ) Ruined grass land reclama- 1 186~1 187 109°30"0"—109°30'0"E, 38°
Chaheze Desert; the main vegetaions include in-  tion; medium intensity of 28'30"—38°28'11"N
clude alfalfa, sand sagebrushs, potatos, interference
weeds
B4 BRI &0 EEMY A EAT R B G TR R4
FRR e, M Farming, grazing; medium . © . 0 109°43" 17— 109°43' 31"E,
Niujialiang Coal mine recovery area; rural area; the intensity of interference 38°23'46"—38°24'14"N
main vegetaions include include corns,
weeds, willows
B5 WEWERK; S BRI, B OBHE; TR E A e o o
SRR B g2 4 %, DA Farming; medium intensity ] 914~1 293 1097597557 — 110°0 31" E,

Mahuangliang

Loess gully region; rural area; the main
vegetaions include weeds, corns, potatos

of interference

38°26'16"—38°26'18"N
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Table 2 Quantitative characteristics of butterfly communities in Huangling county

B4 J& % Gk MBS ZRMEIRE(HD  BWAEREG)  RBERED)  EFEEREER)
F;mil No. of No. of No. of Diversity Evenness Dominance Species

amily genus species individuals index index index richness index
HEFL Pieridae 7 13 1 244 1.3387 0.521 9 0.3735 1.684 0
RUMERL Papilionidae 3 5 753 1.003 3 0.623 4 0.491 9 0.603 9
KIEFRL Lycaenidae 10 13 866 2.010 5 0.783 8 0.170 8 1.774 1
e i Bl Nymphalidae 24 33 2633 2.480 6 0.709 4 0.143 3 4.063 0
Fr Rl Hesperiidae 7 8 309 1.540 1 0.740 6 0.262 3 1.220 9
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Table 3 Quantitative characteristics of butterfly communities in Yuyang district

% J& %1 Tl %L IS ZREMERRECCHD WS ERE)  RBERBD)  FEEHREER
Famil No. of No. of No. of Diversity Evenness Dominance Species

amily genus species individuals index index index richness index
HUEFL Pieridae 4 6 2618 1.067 7 0.595 9 0.394 7 0.635 3
JXUERL Papilionidae 2 3 37 0.3330 0.303 1 0.843 8 0.553 9
KIERL Lycaenidae 10 12 1952 1.695 1 0.682 2 0.242 2 1.451 8
i i Bl Nymphalidae 14 18 1523 1.102 4 0.3814 0.552 3 2.3197
Fr Rl Hesperiidae 4 4 54 0.854 7 0.616 6 0.505 9 0.752 1
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Table 4 Temporal dynamics of butterfly communities

KX i B A RE P ZRMERBHD HSEERU) RBEERD) FEEERER
S le T = No. of No. of Diversity Evenness Dominance Species
ample area me individuals species index index index richness index
/ﬁf%ﬂ— 5 H May 1 304 54 3.2189 0.807 0 0.057 6 7.388 6
Huangling county 6 A June 1498 48 3.201 6 0.827 0 0.056 7 6.427 9
7 H July 1 580 47 2.929 9 0.761 0 0.089 2 6.245 6
8 H August 1420 44 2.938 1 0.776 4 0.090 3 5.924 2
A
@[HIA . 5 H May 1475 22 2.215 8 0.716 8 0.155 6 2.878 1
uyang district
6 H June 1790 34 2.399 9 0.680 5 0.137 3 4,405 9
7 H July 1778 29 2.313 4 0.687 0 0.144 4 3.7417
8 H August 1144 22 1.991 0 0.644 1 0.199 5 2.982 0

x5 ERESHARTREZKHEMESHE

Table S Species and individual number of butterflies in different lines in Huangling county and Yuyang district

Bl 4 Family 2 Species Al A2 A3 Ad A5 B1 B2 B3 B4 B5
JXUE Rl Papilionidae Jig R Byasa alcinous 14 5 14 28 9 0 0 0 0 1
MG R Papilio xuthus 6 17 33 9 23 0 1 1 0 0
4 R i Papilio machaon 5 12 39 6 19 1 5 16 0 12
W R Papilio protenor 0 0 0 3 1 0 0 0 0 0
2235 E Sericinus montelus 58 33 27 251 141 0 0 0 0 0
¥ 8ERL Pieridae P& TR Colias erate 166 122 143 48 206 193 185 503 160 388
¥ 1 S Colias fieldii 2 1 1 0 4 1 1 3 0 0
Fi i Eurema hecabe 3 1 0 2 0 0 0 0 0 0
I IE Gone pteryx mahaguru 0 0 0 48 0 0 0 0 0 0
KIBERUE Aporia largeteaui 2 0 0 0 0 0 0 0 0 0
WA IR B MM A poria intercostata 1 0 0 2 0 0 0 0 0 0
R Aporia crataegi 1 1 4 82 0 0 0 0 0 0
KM Pieris rapae 37 62 47 74 88 152 65 88 205 100
HKRITHBYE Pieris canidia 0 1 1 0 0 0 0 0 0 0
RLHME Pieris melete 0 2 0 0 0 0 0 0 0 0
=M Pontia edusa 14 27 6 0 14 40 137 168 81 114
RN Leptidea amurensis 1 1 0 17 9 0 0 0 1 30
SN Leptidea serrata 0 0 0 3 0 1 1 1 0 0
e Bl Nymphalidae S} BHRE Lasiommata deidamia 5 25 5 2 14 0 0 0 1 40
Z IR Kirinia epaminondas 0 0 0 4 0 0 0 0 0 0
11 R Melanargia halimede 0 0 0 12 0 0 0 0 0 0
b IR ME Melanargia epimede 0 7 2 10 0 0 0 0 0 0
KR Satyrus ferula 0 0 0 0 0 0 0 0 0 17
I IR 8% Minois dryas 1 16 19 16 0 0 1 0 0 165
[ R Eumenis autonoe 0 1 0 0 0 0 0 0 0 26
HIRME Davidina armandi 0 0 0 1 0 0 0 0 0 0
R Ypthima zodia 22 32 56 24 34 0 0 0 0 1
WHREE Palaeonympha opalina 0 0 0 3 0 0 0 0 0 0
i ZE IR Loxerebia sazxicola 0 0 0 2 0 0 0 0 0 0
ZL IR Coenonympha oedippus 6 5 15 13 3 22 1 0 0 1
WAL BRI Coenonympha amaryllis 18 59 45 19 34 255 543 21 194 103
W IR A patura ilia 2 2 3 0 27 0 0 0 2 0
Wiwke e Timelaea maculata 1 5 2 1 0 0 0 0 0 0
MK EME Hestina assimilis 2 8 4 2 5 0 0 0 0 0
WLBE KB Hestina persimilis 0 2 0 0 0 0 0 0 0 0
GHWME Argynnis paphia 9 13 20 32 3 0 0 1 0 1
R Argyronome laodice 24 12 99 38 11 0 1 5 1 4

NG Brenthis daphne 0 0 0 0

(=)
(=]
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B4 Family 2& Species Al A2 A3 A4 A5 Bl B2 B3 B4 B5
YWk Fabriciana niobe 5 7 16 24 0 0 0 3 0 4

YRR Fabriciana nerip pe 0 0 0 0 0 0 0 0 0 1

Tl AR e Fabriciana adip pe 21 2 36 14 15 0 0 4 1 21

Y8 WM Limenitis helmanni 8 27 5 170 7 0 0 0 0 0

BEFRWEME Neptis pryeri 0 2 0 16 0 0 0 0 0 0

INRIEME Nepiis sappho 28 59 51 88 35 0 0 0 0 1

HIRWEME Neptis alwina 0 0 0 1 0 0 0 0 0 0

IR Neptis hylas 0 0 0 0 1 0 0 0 0 0

KL Vanessa indica 0 0 2 0 0 0 0 1 1 1

NI Vanessa cardui 6 10 5 11 16 3 17 34 5 9

i et Kaniska canace 2 1 0 17 0 0 0 0 0 0

PRI Polygonia c-aureum 147 157 156 155 239 5 0 3 0 2

FLAE W Tnachis io 9 46 2 73 40 0 0 0 0 0

KM Melitaea scotosia 3 0 3 13 0 0 0 0 0 0

% R E Melitaea romanovi 0 0 0 0 0 0 0 0 0 1

7 I Melitaea diamina 1 0 3 1 17 0 0 0 0 0

JKBERL Lycaenidae S5 P WK Rapala nissa 13 16 9 3 16 0 0 0 0 0
e JKME Rapala varuna 8 12 6 0 0 0 0 0 0 0

WKW Rapala selira 2 0 1 0 0 0 0 0 0 0

IR Lycaena phlaeas 0 0 5 0 0 0 0 0 0 0

P IR Lycaena dispar 2 1 8 0 7 42 8 0 44 3

TIRIKYE Zizina otis 4 3 1 0 1 1 0 1 7 3

Wi R BE Cupido minimus 0 0 0 0 0 0 1 0 2 1

IR Everes argiades 82 21 88 12 47 45 28 31 47 95

i) s, K W Agrodiaetus amandus 0 0 0 0 1 0 0 0 0 0

il KW Celastrina argiolus 20 35 18 19 10 1 1 6 2 10

ZIKWE Aricia agestis 1 2 2 1 0 9 0 3 0 6

AR IR Aricia mandschurica 7 9 6 1 9 32 23 25 34 31

ZLER K Lycaeides argyrognomon 24 5 31 8 39 69 64 63 26 34
IR Plebejus argus 79 22 34 24 28 175 168 99 248 117

Y EIKME Plebejus biton 0 0 0 0 0 3 3 0 0 0

2 HR K Polyommatus eros 33 16 5 3 7 38 51 160 28 63

FERL Hesperiidae it FEME Lobocla proxima 6 9 37 2 7 0 0 0 0 0
Xt FEWE Lobocla bifasciata 1 2 0 0 8 0 0 0 0 1

BRI Erynnis tages 0 0 0 0 1 0 0 0 0 0

MASFEWE Daimio tethys 0 0 0 4 0 0 0 0 0 0

I Pyrgus maculatus 6 7 13 20 25 1 0 0 0 13

HEFEME Heteropterus morpheus 2 0 4 19 0 0 0 0 0 0

/N TR BE Ochlodes venata 23 15 41 15 31 1o 14 1 11 0

HEEFEWE Parnara guttata 2 1 3 2 3 1 0 0 1 1

®o6 ERESHMAXTEMHELBIRSHE

Table 6 Diversity index of butterfly communities in different lines in Huangling county and Yuyang district

| R RR WK B BRIERRGI BAERKG) REERK(D) FREREE
Transects %\Io.‘(l)f No. 0‘[ No. .Ofﬂ ] j\'lo'.d()f N D{Veé{sﬁy E‘\'/egness Domanance . hbp(?(fl?sd

amily genus species  individuals index index index richness index
Al 6 40 51 945 3.008 6 0.765 2 0.081 1 7.298 0
A2 6 40 51 959 3.170 3 0. 806 3 0.065 7 7.282 4
A3 6 39 49 1176 3.173 7 0.8155 0.060 3 6.789 4
A4 6 43 54 1468 3.121 2 0.7825 0.071 3 7.268 6
A5 6 36 42 1 257 2.928 8 0.783 6 0.089 3 5.745 1
Bl 6 19 23 1 100 2.240 6 0.714 6 0.139 2 3.141 5
B2 6 19 23 1320 1.930 5 0.615 7 0.222 6 3.061 8
B3 6 19 24 1 241 1.995 2 0.627 8 0.214 9 3.228 7
B4 6 21 22 1102 2.153 6 0.696 7 0.147 7 2.997 9
B5 6 31 36 1421 2.549 4 0.711 4 0.120 6 4.821 5
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Table 7 Common butterfly species in different lines (above the diagonal) and similarity

coefficient (below the diagonal) in Huangling county

FEZE Transects Al A2 A3 A4 A5
Al 49 46 42 38
A2 0.7895 45 40 37
A3 0.818 2 0.754 4 39 36
A4 0.666 7 0.615 4 0.609 4 33
A5 0.690 9 0.660 7 0.654 5 0.523 8
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Table 8 Common butterfly species in different lines (above the diagonal) and similarity

coefficient (below the diagonal) in Yuyang district

FELE Transects Bl B2 B3 B4 B5
Bl 18 18 15 19
B2 0.642 9 17 16 17
B3 0.620 7 0.566 7 16 20
B4 0. 500 0 0.500 0 0.533 3 20
B5 0.475 0 0. 404 8 0.500 0 0.526 3
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Diversity of Butterflies in Huangling County and
Yuyang District of North Shaanxi

SUN Ming, WANG Xing.GUO Zikun, HU Kai and YUAN Xiangqun

(College of Plant Protection, Northwest A&.F University, Yangling Shaanxi 712100, China)

Abstract The diversity of butterflies in Huangling county and Yuyang district was monitored so as to
provide basic data for the background investigation and environmental monitoring of butterfly re-
sources in north Shaanxi. The survey on diversity of butterflies was conducted in Huangling county,
Yan’an and Yuyang district of Yulin from May 2016 to August 2018. The butterfly species and com-
munity diversity were investigated and the similarity of butterfly resources for each line in the two ar-
eas of Huangling county and Yuyang district was analyzed. A total of 11 989 butterfly specimens were
recorded, which belonged to 5 families, 54 genera and 78 species. In Huangling county. 72 species of
butterfly were found in total, which belonged to 5 families and 51 genera,its diversity index and rich-
ness index of Nymphalidae were at the highest. In Yuyang district,a total of 43 species were collected,
which belonged to 5 families and 34 genera,its diversity index and richness index of Lycaenidae was
the highest. The temporal dynamics of butterfly communities were different in the two areas, the rich-
ness of butterfly species in Huangling county reached peak in May while reaching peak in June in
Yuyang district. The analysis of the diversity of butterflies in different lines showed that the diversity
index,evenness index and species richness of each line of butterflies in Huangling county were higher
than those in Yuyang district. The similarity coefficient of butterfly communities in the two areas was
0. 47,which was moderately dissimilar,there were 10 common species of the 10 transects. The results
showed that butterfly community diversity is closely related to habitat, the butterfly species diversity
and evenness index are high in the areas where vegetations are rich.

Key words Butterfly; Biodiversity; Similarity coefficient; Huangling county; Yuyang district
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