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Diversity of butterfly communities in different habitats in Songnen Plain and

conservation suggestions
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Abstract: With the intensification of climate change and human activities, the change and conservation strategy of
biodiversity is increasingly paid more attention. Considering as important pollination vectors of flowering plants and a key
ecological indicator for monitoring and evaluating environmental conditions, the changes in butterfly diversity could
significantly reflect habitat status to a certain extent. Therefore, it is necessary to clearly understand alterations in butterfly
diversity between different habitat types. To clarify butterfly species and differences in butterfly diversity between different
habitat types in Songnen Plain, this study was conducted to investigate and sample butterflies in five habitat types,
including mown grassland, wetland, farmland, grazed grassland and restored grassland using transect method from May

2016 to August 2018 in Songnen Plain. Results showed that a total of 5108 butterfly individuals were recorded, belonging to
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26 species of 21 genera and 6 families, of which Coenonympha amaryllis and Plebejus argyrognomon were the dominant
species. They accounted for 25.61% and 31.66% of the total number of butterflies, respectively, and were distributed in all
five habitat types. The species richness index and evenness index of butterfly communities among the five habitat types were
not significantly different, but Shannon-Wiener index in the restored grassland habitat was higher than that of the other four
habitat types, and the dominance index was lower. There were fewer butterfly individuals in the farmland habitat, and
significant differences in butterfly community composition between farmland and the other four habitat types also were found.
From the perspective of quantitative properties with time, there were annual and monthly dynamic changes in butterfly
abundance and species richness in the five habitat types. The results found that species richness and abundance of butterfly
in the three grassland types, including mown grassland, grazed grassland, and restored grassland increased from May to
August, except wetland habitat and farmland habitat. In 2018, butterfly species richness and abundance in mown grassland,
wetland, and grazed and restored grasslands decreased, compared to 2016 and 2017. Significant differences in the monthly
and annual dynamics of species richness and diversity index of butterfly community among five habitat types were detected in
Songnen Plain. These results suggest that change in butterfly diversity is closely related with habitat types and human activity,
with lower butterfly diversity in simple habitat, and it is favor for conservation in butterfly diversity in complex habitat. The
finding from this study is helpful to clarify essential data of butterflies in Songnen Plain, and provides theoretical support for

conservation and utilization of butterfly diversity, and assessment of ecological environment in this area.

Key Words: butterfly diversity; Songnen Plain; habitat; community composition; temporal dynamics
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Table 1 Location, habitat type, dominant plant species and disturbance degree of sampling transects

FEEL AR A s R R b T
Transect Location Habitat types Dominant plant species Interference intensity
FEZR T Transect [ hh= | BB ESN Leymus chinensis 55

Bem-Fi Typha angustifolia

AN S o S} o
FELE T Transect 11 2 T b P Phragmites australis 55
FEL T Transect NI T H X A H IKAF Oryza sativa 59
FEZEIV Transect IV 1) 2% PRI AR AR FH R ZE¥E L. chinensis 55

b e e W AESE Hemerocallis citrina |

2 L/ E
HEZV Transect V AT e VA2 b BRI Iris dichotoma 55
1.3 &Ik

ABIFFE R FIRE L1 X5 W Xl Ay Wl A Ao 2 5 400 A 7 I 98 2 R A 0 2R DL A R 3 0]
BEY (HJ 710.9—2014) ., T 2016—2018 4F 5 A A & 8 A KX 4 SR A DU, B A dhiT—k, A k$F
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(1) FH%F £ B ( Relative abundance, RA) .
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Fig.1 Distribution of five sampling transects for butterfly diversity in Songnen Plain

(2) Margalef ¥)Fh =& FE 45 %0 ( Species richness index, R) :
R=(S-1)/InN
A, S AW RECE N S SRR A AR SR
(3) Shannon-Wiener ZH£VEFE %L ( Diversity index, H') .
H'=-3 PlnP,

LA, P,=N/ N, PSS i AR L, NS @ FEASARECE N 2R AR B8
(4) Pielou ¥4 FE+5 %% ( Evenness index, J) :

J=H'/InS

Kb, J A5 H' R Shannon-Wiener ZFEMEFEEL, S A

(5) Berger-Parker {3 5% ( Dominance index, D) :

D=N__/N,

N, PR R RRECR NV, B A i
1.4.2  AN[R)A: 572 R R 7 20 12 S o iy

SRR AN [] A 55 2 7R M T I I 2R 2 [R5 B B 35 22 57, R R 3.6.3 3K 1Y pairwiseAdonis #X42
X} 2016—2018 4F- 5 FjvA:= 45 S 70 (1%) 5 ST 7% 20 LA T B 46 22 50 5 22 43 7 ( Permutational multivariate analysis of
variance, PERMANOVA) .
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Table 3 Diversity of butterfly communities in different habitat types

A B B EE M AMERE WRERETEEL SRR WNEIRE PRI R HL
Habitat types NF NG NS NI R H J D

| F B Mown grassland 6 13 16 872 2215 1.511 0.545 0.525
IBH Wetland 6 14 16 762 2.260 1.508 0.544 0.554

4 Ml Farmland 5 13 13 255 2.166 1.592 0.621 0.522
HCHOR R Grazed grassland 6 16 17 991 2.319 1.568 0.553 0.517
%2 Fidth Restored grassland 6 14 18 2228 2.205 1.851 0.640 0.265

NF: &% Number of Family; NG :J& %X Number of Genus; NS: 1% Number of Species; NI: M {& %% Number of Individuals; R: ¥ % F & B 5 %L
Species richness index; H':Shannon-Wiener A= Diversity index;];ﬁ]’ﬂ)ﬁ?ﬁ"ﬁ& Evenness index;D;ﬁEﬁE{?ﬁ"ﬁ& Dominance index

2.3 [ AR B 2R T MR T ARV R H BRAe b S 25
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A 0 9% O A 5 v e AR R AR S T, HL 8 T I AR B i R A P A B ) £ R e T
o S AR AR 3, 3 1R1 JC .35 25 5 (181 2) o AR P A= 35 vl A g S 200 b = e 32 222 B R A S ) 284, ST AR T
5,7 AR R R, MR R R RN B 8 T WA AR AR R BRI R
JCHSCAR) ]l R 52 et A 5 () 0 = 3 ) A ) X T . 28 2 5 o (HR ARG 3 7, 31 et A 58 114 )
Fud BERFLL T R, WCBOR) 5 A B AR, 0y TR) /N B AR Ak, R SR R M AR B B 8 T U BT I
(K2),

VMR 7 Z2 AR TR BCTE AN [R) A 158 N P40 ) TR MR AR 5y, 1 e M A 5 5 IRLRR 2 T v ) 22 fb i 3 s 0
Hu A= 3 5 T i S ARG 5 A P A 45 32 S R SRR AT T a3 3 = A S5 AR 5 A 2 RS B0 1y TRl 125 T8
WEZS RO PR A 35 0 2 R PR B B IUE BORIRE T, 7 A 8 At i 5= T 6
JI 5RO et A B A R B T J5 SRR, 7 A 2 AR B R = 775 e H (&12)

http ; //www.ecologica.cn



7688

43 %

20

15

10

Yrkh R
Number of species

700

600

500

400

AMAER

Number of individuals

300

200

100

2.5

2.0

YrkbE B R
Species richness index

0.5

2.5

2.0

23T
Diversity index

0.5

o HEREH B M & kE - BERIHEM e REEH

c
b
- bb a be
z a a ab
ab
| a a ab
a a aa aa a
l 1
56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
b
b
L b b
a
a
_aaa i a a3 a
a a
Ia Ii—i/H | [
56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
L a
a
a a
a
a a
| a ab b
bababe1 aa a , a ,
IIIIQ\MII Mllll
56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
a a a c b
ab
L a . bc
a 2 3 a
la @ 2
a
ab
a a
| S S S [ S IS S S— N S N S— — — N — — _—
56 7 8 56 7 8 56 7 8 56 7 8 56 7 8
H 45 Month

B2 FEEERBEHRFENHEMSHEENADS
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Fig.3 Annual variation of species and individual numbers in butterfly communities of different habitat types
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