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Diversity of butterflies community and its environmental factors in Helan
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Abstract: The diversity of butterflies community and its relationship with environmental factors in Helan
Mountain Nature Reserve of Ningxia was analyzed. The community structure and species diversity of
butterfly were investigated from 10 line transects of six vegetation habitats and different interference types
from May to September 2017 in the east of Helan Mountains in Ningxia. A total of 2 891 individuals of
45 butterfly species were observed belonging to 36 genera and 5 families from 10 sampling transects of six
vegetation habitats along the elevation gradient. Lycaenidae had 17 genera and 19 species with the most

species number and genera Papilionidae had 1 genus and 1 species with the least number. Pieris rapae
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Pontia daplidice Colias erate and Aporia hippia were dominant species in this area accounting for
11.76% 11.63% 11.21% and 10.17% of the total number of individuals respectively. The
community composition and dominant species of butterfly were also significant differences among different
habitats. The habitat preference of butterflies is often linked with the food source and can be divided into
widely distributed type wet plains type desert and semi-desert grasslands type and mountain forest type.
Among the plots butterfly community of desert and semi-desert grassland had the highest Shannon-Wiener
diversity and species richness and lowest dominance. Butterflies seasonal activities peak were in July and
August and various species in vertical vegetation zones have different seasonal trend. The number of
species in July was the most with 33 species accounting for 73. 33% of the total species for the year but
them in May was the lowest. The Shannon-Wiener diversity and species richness of butterfly communities
were the largest in August and the smallest in May. The occurrence type of butterfly species can be divided
into perennial occurrence type spring type summer type summer and autumn type. Based on the
distribution of butterfly species from the 10 sampling transects CCA was performed to analyze the
relationships between species and microenvironment factors. Elevation that had significant effects on the
distribution patterns of total butterfly species. Using Pearsons correlation analysis butterfly richness were
highly correlated with altitude temperature and wind speed. Therefore the dominant species in different
habitats and seasons can be used as indicator groups for evaluating habitat status. Moderate disturbance is
beneficial to increase the butterflies diversity but strong anthropogenic interference will affect the habitat
of butterflies and reduce the butterflies diversity. Therefore the community composition and diversity of
butterfly were closely related to the spatial heterogeneity and moderate interference which will help to
maintain or increase the species diversity of butterfly.

Key words: Butterfly; diversity; environmental factors; interference; Helan Mountains
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Aglais urticae- Erebia alcmena.

2 Eumenis autonoe- Pseudochazara hippolyte
Lasiommata  deidamia-
2.1 Polyommatus erotides Aricia chinensis
10 Neptis rivularis Vanessa cardut-
2 891 5 36 45 ( 2) Fabriciana adippe- Aporia
17 19 bieti Polyommatus icarus
LycaenidaelO 12 Pieridae 4 Speyeria aglaja Melitaea romanouvi
9 Hesperiidae 4 4 18 1% ~10%
1 1 N o Pyrgus maculatus Minois
dryas- Vanessa indica
11.76% + 11.63% -« 11.21% 10. 17% Spialia struvet Coenonympha amaryllis
(= 10%) . Mimathyma 23 1%
nycteis Triphysa phryne- Aporia 9. 06% o
crataegi~ Lycaeides argyrognomon-
2 (%)
Table 2 Species composition and relative abundance ( %) of butterflies in different habitats
No. Species Al A2 A3 A4 AS A6 A7 A8 A9 AlIO Total
Papilionidae
1 Papilio machaon 0.00 0.00 1.30 0.00 0.00 0.43 0.63 0.31 0.97 0.90 0.42
Pieridae
2 Colias fieldi 0.69 0.00 2.60 0.00 0.00 1.42 0.31 0.00 0.00 0.00 0.55
3 Colias erate 21.33 17.07 12.99 1.80 0.00 4.82 29.47 16.25 1.45 3.60 11.21
4 Colias hoes 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
5 Pieris rapae 58.26 46.95 0.00 0.00 0.00 0.00 1.25 0.31 0.72 0.90 11.76
6 Pontia daplidice 13.76 21.34 48.05 0.00 1.69 8.65 7.52 10.00 11.35 33.33 11.63
7 Pontia chloridice 0.00 6.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.80 0.42
8 Aporia crataegi 0.00 0.00 2.60 25.15 0.00 9.65 0.31 1.56 0.00 0.00 4.08
9 Aporia hippia 0.00 0.00 0.00 13.17 37.29 28.65 0.00 0.63 0.48 0.00 10. 17
10 Aporia bieti 0.00 0.00 0.00 7.19 0.00 3.55 0.00 0.63 0.00 0.00 1.35
Nymphalidae
11 Melitaea romanovi 0.00 0.00 1.30 0.00 0.00 0.00 1.57 0.94 3.86 6.31 1.11
12 Polygonia c-album 2.06 0.00 0.00 0.00 0.00 0.14 0.63 0.31 0.00 0.00 0.45
13 Nymphalis antiopa 0.00 0.00 0.00 0.60 1.13 0.00 0.00 0.00 0.72 0.00 0.21
14 Nymphalis xanthomelas 0.00 0.00 0.00 0.00 0.00 0.43 0.00 0.00 0.00 0.00 0.10
15 Vanessa cardui 0.46 2.44 10.39 2.40 0.56 2.27 0.00 0.31 0.72 1.80 1.42
16 Vanessa indica 0.23 1.22 1.30 0.60 0.00 0.14 0.00 0.94 3.86 0.00 0. 86
17 Aglais urticae 0.00 0.00 0.00 2.99 24.86 7.23 0.00 1.88 0.97 0.00 3.80
18 Speyeria aglaja 0.23 0.00 0.00 0.60 1.69 2.98 0.00 1.25 0.97 0.00 1. 18
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2 Continued table 2
No. Species Al A2 A3 A4 A5 A6 A7 A8 A9 AIO Total
19 Fabriciana adippe 0.00 0.00 0.00 0.60 1.69 1.70 0.00 1.56 4.59 0.00 1.38
20 Nepiis rivularts 0.00 0.00 0.00 11.38 4.52 1.56 0.00 0.94 0.00 0.00 1.42
21 Mimathyma nycteis 0.00 0.00 1.30 5.39 7.91 1.70 0.00 16.56 24.40 0.00 6.57
22 Childrena childreni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.07
23 Triphysa phryne 0.00 0.00 11.69 0.00 0.00 0.00 26.33 0.00 4.83 44.14 5.60
24 Minois dryas 0.00 0.00 0.00 0.00 1.13 0.57 0.00 2.19 2.66 0.00 0.83
25 Erebia alcmena 0.00 0.00 0.00 0.00 0.00 4.11 12.54 0.94 2.90 0.90 2.94
26 Lasiommaia deidamia 0.00 0.00 0.00 6.59 1.13 4.54 0.00 2.81 2.66 0.00 2.25
27 Pseudochazara hippolyte 0.00 0.00 0.00 0.60 1.13 0.85 0.31 5.63 9.66 0.00 2.35
28 Coenonympha amaryllis  0.00 0.00 0.00 1.80 1.13 2.41 0.00 0.00 0.00 0.00 0.76
29 Eumenis autonoe 0.00 0.00 0.00 1.20 0.56 6.52 0.00 2.50 5.31 0.00 2.73
Lycaenidae
30 Plebejus aigus 0.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
31 Aricia chinensts 0.23 0.00 2.60 0.60 0.00 0.14 2.51 4.69 3.62 5.41 1. 69
32 Tongeia fischeri 0.00 0.00 0.00 0.00 0.56 0.14 0.00 0.00 0.97 0.00 0.21
33 Tongeia davidi 0.00 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.72 0.00 0.14
34 Polyommatus icarus 0.23 2.44 1.30 0.60 0.00 0.43 5.96 0.94 0.48 0.00 1. 18
35 Polyommatus erotides 0.00 0.00 0.00 2.40 3.95 0.71 0.94 5.00 0.00 0.00 1.21
36 Lycaeides argyrognomon .61 0.61 0.00 4.19 3.39 3.12 5.02 9.38 5.80 0.00 3.91
37 Lycaena labrangi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.07
38 Thersamonia dispar 0.00 1.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
39 Albulina ginlingensis 0.00 0.00 0.00 0.00 0.00 0.85 0.31 0.00 0.00 0.00 0.24
40 Satyrium extmium 0.23 0.00 0.00 7.19 4.52 0.00 0.00 0.00 0.48 0.00 0. 80
41 Everes argiades 0.00 0.00 0.00 0.00 0.00 0.00 2.51 0.00 0.00 0.00 0.28
Hesperiidae

42 Pyrgus maculatus 0.00 0.00 2.60 0.00 0.00 0.14 0.31 5.00 1.69 0.90 0.97
43 Spialia struvei 0.00 0.00 0.00 2.99 0.56 0.14 1.57 1.88 1.69 0.00 0.87
44 Muschampia tessellum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.75 0.97 0.00 0.55
45 Carterocephalus argyrostigma 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00 0.03

Total number of individuals 436 164 77 167 177 705 319 320 414 111 2 891

2) 89.35% ~
98. 02% o 5
ACE 20 81.10% ~ 84.40%
45.91 6 29 69. 69% ~
ICE 50. 36 96.44% 7 33
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Table 3 Eigenvalues of the CCA ordination and species-terrain correlation of the butterflies community in

the Ningxia Helan Mountains

Forward selection

1 2
Parameter
Axis 1 Axis 2 (%) p
Contribution
Eigenvalues 0.674 0. 365
- Species-environmental factor
0. 930 0. 935
correlation coefficient
Cumulative percentage of
55.27 85.20
variation explained
Monte-Carlo permutation test
F=2.800 P =0.002
of significance
(m) Elevation -0.879 -0.408 49. 10 3.80 0. 002
(C) Temperature 0. 840 0. 305 21. 60 2.10 0.034
(%) Humidity 0.322 -0.570 20. 30 1.70 0.114
(m/s) Wind speed -0.179 -0.332 9.10 0.90 0.532
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( Bhardwaj

et al. 2012; Riva et al. 2018; 2018) .

( Franzén et al. 2017)
2016 8 19-22
A8. A9 A10
A8 A9 2017
N Thersamonia dispar
Neolycaena rhymnus A10 N
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