Korean Journal of Environmental Biology

Original article

https://doi.org/10.11626/KJEB.2021.39.2.137

'ZRistn SAWKDt

Korean J. Environ. Biol.
39(2) : 137-146 (2021)
ISSN 1226-9999 (print)
ISSN 2287-7851 (online)

The study on diversity of macromoth community in two different
forest types from agro and forest ecosystems

Jae-Young Lee and Sei-Woong Choi'*

Department of Biology, Mokpo National University, Muan 58554, Republic of Korea
'Department of Environmental Education, Mokpo National University, Muan 58554, Republic of Korea

*Corresponding author
Sei-Woong Choi

Tel. 061-450-2783

E-mail. choisw@mokpo.ac.kr

Abstract: We aimed to investigate the macromoth diversity and species composition
between two forest types; a small and fragmented agroecosystem (SFA) and a large and
continuous forest ecosystem (LCF). We sampled moths twice (in June and August) using
ultraviolet light traps employed in eight regions from 2018 to 2019. The results showed

a significant difference between the two ecosystems; species richness, abundance
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and species diversity index (H') were significantly higher in LCF than in SFA. Beta
diversity using Chao-Sorensen Raw abundance showed that moth community in SFA
was different from that in LCE The two components of beta diversity showed that the

turnover rate was higher in LCF while nestedness was higher in SFA.
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21th (Kim and Oh 2011; Kang et al. 2012; Kim et al. 2018;
Choi et al. 2019).

o] AF+= FL= ©]8 5}01 A Adaiet 2o 5
A=A EAStE % Q10 A&H AHAAEA =
oA MAsts 25 F E’rook 33’—} T 749 ApolE Lot
Hi=d Qo A4 5E2] 80%E AA5HE 2% 5 L9}
WS Aok UHIE-2S 160,00050] EH Ad) 25
ook 2 2o 9 AR o] A RYEHY AT
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S ERY ] ofsf 414 o] 7Fst E4& XYL QL
(Usher and Keiller 1998; Kitching et al. 2000; Summerville
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Fig. 1. Map of the survey regions in the southwestern Korea. Red Dot: Continuous forest, Green Dot: forest in agroecosystem. Y.G. Young-
gwang-gun, H.R Hampyung-gun, M.A. Muan-gun, H.N. Haenam-gun, G.J. Gangjin-gun, Y.A. Youngam-gun, N.J. Naju city.
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Table 1. Sampling location and date of the survey sites in the southwestern Korea

2018 2019
Region Forest type Latitude (N) Longitude (E) _—
6.14 8.1 6.1 8.17
A 35° 01" 54" 126° 30’ 29" o o)
rgoscosystem 36° 04' 07" 126° 29 10" o o
forest
35°04' 38" 126° 30" 18" [¢) ¢)
Hampyeong
35° 07’ 05" 126° 33" 27" ¢} o
Mountainous forest 35° 06’ 66” 126° 33' 14" o o
35° 06’ 40" 126° 33" 11" o o
A 34° 59" 53" 126° 37' 29" 0] o
rgoecosystem 35° 01" 33" 126° 38’ 16" o o
forest
34° 58’ 40" 126° 40" 10" ¢} o
Naju
35° 01’ 29" 126° 39" 47" o e}
Mountainous forest 35° 01" 19" 126° 39' 32" ¢} ]
35° 01’ 03" 126° 39' 20" [¢) )
A 34° 54" 27" 126° 25' 14" (e} )
rgoecosystem 34° 56' 30" 126° 23' 50" o o
forest
34° 55" 52" 126° 25' 19" [¢) o
Muan
34° b5’ 45" 126° 26' 55" @) o
Mountainous forest 34° 54' 54" 126° 26' 59" o o
34° 55’ 00" 126° 27' 18" [¢) )
A 34° 22" 40" 126° 31' 29" 0] le]
rgoecosystem 34° 23/ 28" 126° 29’ 59" o o
forest
34° 25' 05" 126° 33" 20" o o
Haenam
34° 20’ 32" 126° 33' 02" o o
Mountainous forest 34° 20" 20" 126° 33' 07" ¢} ]
34° 20" 12" 126° 32' 42" [¢) )
A 34° 51" 07" 126° 39" 27" ¢} o
rgocosystem 34° 51" 47" 126° 40’ 49" o o
forest
34° 49' 33" 126° 40’ 33" o o
Yeongam
34° 50" 39" 126° 43' 39" [¢) [¢)
Mountainous forest 34° 50’ 46" 126° 42' 57" o ¢}
34° 51 02" 126° 42' 41" o] @)
A 34° 29" 42" 126° 44' 58" [¢) [¢)
rgoecosystem 34° 31" 01" 126° 43 43" o o
forest
34° 28" 41" 126° 42' 59" @) @)
Gangjin
34° 30’ 28" 126° 42' 14" o) o
Mountainous forest 34° 30" 39" 126° 41' 07" o o
34° 30" 49" 126° 41" 41" o [e)
A 35° 16’ 05” 126° 27" 34" o o
rgoecosystem 34° 18’ 24" 126° 27 47" o o
forest
35° 16’ 34" 126° 26' 18" o o
Yeonggwang
35° 19’ 46" 126° 25" 12" o [¢)
Mountainous forest 35° 19' 55" 126° 25' 20" ] o
35° 20" 05" 126° 25’ 30" o ¢}
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Table 2. Diversity of macromoths in two different forest types in the southwestern Korea

Total Mountainous Agroecosystem
forest forest
No. Species No. Individuals No. Species No. Individuals No. Species No. Individuals

Geometridae 152 2013 136 1666 76 347
Erebidae 162 1982 139 1335 105 647
Noctuidae 12 1077 86 531 71 546
Nolidae 20 259 15 176 14 83
Notodontidae 24 207 19 135 13 72
Drepanidae 15 123 14 105 6 18
Limacodidae 8 97 8 58 8 39
Sphingidae 13 36 N 21 6 15
Thyrididae 5 27 4 14 3 13
Uraniidae 1 17 1 16 1 1
Zygaenidae 2 13 2 1 2 2
Eutelidae 4 5 3 3 2 2
Lasiocampidae 3 3 3 3 - -
Saturniidae 2 3 1 2 1 1
Cossidae 1 3 1 3 - -
Brahmaeidae 1 1 1 1 - -

Total 525 5,866 444 4,080 308 1,786
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Fig. 2. Comparison of (a) number of species, (b) number of individuals, and (c) diversity index, Shannon H’ in the two forest types.
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3E A & A2 F3E F 5 2ol & Hlwet At 4l
HAEA w0l A 167} 444F 40807H1ﬂ SAYEHA =1
4 308% 1,78670A17}F 2HQ1=] QlTt (Table 2).

T 7 WA, ST A5 BF FGAEA wH o A
%"%*EH?#] zol YA ZARR oA =2 Ao &2 UEE
T} (Wilcox test, 3 5= W=2360, P<0.001, Fig. 2a; 7HA|=
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Fig. 3. Similarity of moth communities in the two forest types
using the Chao-Sorensen-Raw-Abundance-based index.
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W=409, P<0.001, Fig. 2b; & T4/
0.01, Fig. 2¢).

T = 79 2 d3ul 24 #4999 FALEE Chao-
HE o]gote] Ao &
A%t A} SAYHA RS AR A 2olA F FAE
7 =4 yehd, SREE o8t #H F 49 Zol=
FTHNEA o] ¥ =2 AS AT 5 AT (Fig. 3).
Hgereld o] 4 Q4o mhg atolE Yok At 21
oA 9] Hl-FAMS S AT A Soll A =4O (t-test,
P <0.001), 242 Uetl= HFAMdS &= 219 1
Ol5tA] = A AT (P=0.078) HAAENAI7} 27
&= UEFU Gl (Fig. 4).

NMS &4 27 & G et vy #5859 2t
o7} A3 &Ikt (Fig. S, Final stress =15.7287,
MRPP A=0.056, P<0.001). 8 27} & & 1§ 2
54.4%, 21 F2 122%2 A 272 66.6% 5 A ot=
2o & gl

2|4 W=131,P <

Sorensen-Raw Abundance %}

1
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Fig. 4. Dissimilarity of the moth communities in the two forest types. (a) Turnover rate and (b) Nestedness.
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Fig. 5. NMS (Non-metric Multidimensional Scaling) ordination graph for the two moth communities (Final stress = 15.7287 after 155 itera-

tions).
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% YU YUY 5 e A ol o
22 e SIsklch A4 B 5 kg e Al
Lo 1 FRE f40lh 27 2, AARe) 271k 7
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2 wjAick WubE e 2 o] 2 27k AR} 27t
7 27, s T, THE AN E SR
T Aol F7tohe A2 ERIth (Dorp and Opdam

1987; Hanski et al. 1994; Dover and Settele 2009). ©]# <
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£ SUYHA &2 AR S AR B} F 50 A4
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o w4 Bt dufrteldo] o =25 & 4 ATk
Ad ARG T 4 58 7 vy 21 4
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2 d2A Ik (Socolar et al. 2016). Baguette et al. (2000)
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