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Abstract - We investigated the diversity pattern of spring moths across two regions of South
Korea, Yongin city (middle part) and Muan gun (southern part) and the effects of climatic
variables on moth species richness and abundance. Moths were weekly collected using UV
light trap in April from 2013 to 2015. Climatic factors included growth degree day with base
temperature 8 (GDDS), average temperature, precipitation, duration of sunshine, wind speed, and
snow cover. The climatic effects on moth species richness and abundance were analyzed by short
(0~3 weeks before collecting) and long (4~12 weeks before collecting) time periods, respectively.
The diversity of spring moths showed the similar pattern of species composition at family level.
However the dominant family differed depending on the region: Geometridae at middle part and
Noctuidae at southern part. In addition the dominant species of Noctuidae occurred early in April
and that of Geometridae moths occurred later in April. Three short-term climatic factors, GDDS,
duration of sunshine, and precipitation one week before collecting were significant on moth species
richness and abundance, while only one long-term climatic factor, temperature four weeks before
collecting was significantly affected on moth species richness. We found that both Geometridae
and Noctuidae were dominant in spring moth fauna across South Korea and they were different
in the dominance and flying time in April. The occurrences of spring moths were largely affected
by warmness and precipitation. The current global warming could affect the occurrence of spring
moths and this should be monitored consistently.
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Fig. 1. Study sites for spring moths from two areas of South Ko-
rea. Muan, Jeonnam (southern part) and Yongin, Gyeonggi
(middle part).

Table 1. Survey dates of Cheonggye, Muan, Jeonnam and Chung-
deok, Yongin, Gyeonggi, South Korea

Date of collecting

Year
Julian week 14 15 16 17 18
4.1 4.7 4.16 422 428
Muan 44 4.10 4.19 425
4.13
2013
4.2 4.7 4.16 422 428
Yongin 44 49 4.19 430
4.12
4.1 4.7 4.13 422 428
Muan 44 4.10 4.16 425
4.19
2014
4.1 4.7 4.13 422 428
Yongin 44 4.10 4.16 425
4.19
M 3.31 4.6 4.14 4.20 427
uan 49 417 423 430
2015
. 3.30 4.6 4.13 4.20 427
Yongin

49 4.15 4.23 4.30

OFZF WS 3T (Table 1). WS 229LE UV light Trap
(BioQuip Co., U.S.A)Z AHOZRE 1.0~15m &o]of &
25 & AY 73025 12:308717] 5A17 5 -5
t}.
AHE AAEL v 2 Microlepidoptera)F= A 2]}
I 93 vt (Macrolepidoptera)—% oz ERstglon,
Qo] BIHES H13lo] F(species) TE7A FAIA
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Fig. 2. Number of species by families of spring moths from two
areas of South Korea from 2013 to 2015. Muan, Jeonnam
(southern part) and Yongin, Gyeonggi (middle part). Geo.
Geometridae, Noc. Noctuidae, Ere. Erebidae, Dre. Drepani-
dae, Not. Notodontidae, Epi. Epiplemidae, etc. Saturniidae,
Sphingidae, Thyrididae (Muan), Nolidae (Yongin).
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Fig. 3. Number of individuals by families of spring moths from
two areas of South Korea from 2013 to 2015. Muan, Jeon-
nam (southern part) and Yongin, Gyeonggi (middle part).
Geo. Geometridae, Noc. Noctuidae, Ere. Erebidae, Dre.
Drepanidae, Not. Notodontidae, Epi. Epiplemidae, etc. Sat-
urniidae, Sphingidae, Thyrididae (Muan), Nolidae (Yongin).
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Fig. 4. Yearly change of numbers of species (A) and individuals (B) of spring moths from two areas of South Korea from 2013 to 2015.
Muan, Jeonnam (southern part) and Yongin, Gyeonggi (middle part).
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Fig. 5. Dendrogram of spring moths from Muan (southern part, M1-M6) and Yongin (middle part, Y1-Y5) of South Korea from 2013 to 2015.
Dendrogram was plotted based on Sgrensen distance measure with Ward linkage method.
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Table 2. Multiple regression analysis between short-term climatic factors and moth species richness and abundance

2

Coefficient Standard error R t
Constant —-6.277 20.275 -0.310
GDDS 0.205 0.060 0.233 3.393%%*
Wind speed 0.180 3928 0.017 0.046
Species richness Duration of Sunshine 0.489 0.212 0.017 2.310%*
Precipitation (— 1) —0.694 0.248 0.098 —2.792%*
Precipitation (—2) —0.155 0.244 0.032 —0.635
Relative Humidity (— 3) 0.024 0.297 0.037 0.080
Constant 58.621 304.500 0.193
GDDS 2.174 0.908 0.029 2.395%
Wind speed 57.254 58.984 0.001 0.971
Abundance Duration of Sunshine 9.978 3.180 0.106 3.138%*
Precipitation (— 1) —8.280 3731 0.051 —2.219%*
Precipitation (—2) —2.131 3.663 0.021 —0.582
Relative Humidity (—3) —8.146 4455 0.008 —1.828

*P<0.05,**P<0.01

Table 3. Multiple regression analysis between long-term climatic factors and moth species richness and abundance

2

Coefficient Standard error R t
Constant —3.828 21.271 —0.180
Temperature (—4) 3.353 1.137 0.262 2.950%*
Wind speed (—4) 1.328 3.681 0.006 0.361
Species rich Snow (—4) 1.942 3.895 0.000 0.499
Pecies richness Precipitation (— 8) -0.695 0.570 0018 —-1.220
Precipitation (— 12) —-0.296 0416 0.011 —-0.712
Max Temp (—12) 1.119 1.735 0.061 0.645
Duration of Sunshine (—12) 0.066 0.376 0.001 0.176
Constant —112.340 349.460 —-0.321
Temperature (—4) 22.668 18.672 0.056 1214
Wind speed (—4) —4.536 60.474 0.001 —-0.075
Abundance Snow (—4) —13.580 63.987 0.001 —-0.212
Precipitation (— 8) —8.374 9.368 0.011 —0.894
Precipitation (— 12) 0.271 6.831 0.000 0.040
Max Temp (— 12) 0.399 28.511 0.007 0014
Duration of Sunshine (—12) 4483 6.183 0.010 0.725
*P<0.05,**P<0.01
Zpolot AL ofd 7|F g0 FFE A ETHE Yotk vularia))©] ZhpgolaL, MA| NA4=9 522%F AR5k
L Aot} YRR grol oty Z2Hz]uke] foloA] &3 Q17] wj&o|t}. Hikisz and Soszynsa-Maj (2015)= #-&X
S uplel P ot A Tl Mk S U B7bX Ut Utel 542 Alwjw An Al g
Witk el B SEolH RAHEolA Y ST £E SL dubHoz Ago] ov] o] okt wu AAL 5
2 Bkl whE, SRl AR UErit 3 go] F2 ALS AULEE T} oA ALZ AW &
Fobol A vhbake] A7 Eoll A B olf+= 2 o] & Eo vy Aol glo] AL o8 = = F
Q£ IFAIUR (Orthosia odiosa)T} oF-F £ & A& 71X A Dot g W1kl Conistra spp.2F Ortho-
S (Orthosia paromoea)®] A WA49] 40.8%E sia spp= T2 °|& 7ol ol Ueht=d, ARz 7ol
AHSD Q7] itk SUN AkaTel ARSI B 95 F 402 UEE B F 2ol ARkl FAE A
2 AL o] A gof £3% W 5F (7AW (Metei- e U2, =9 (bark) Eolut 1§ &oflA HH7|2 HETt
a mediorufa), B&Z2=F7 AU (Pareclipsis gracilis), ©) T o2 B & ?‘_}E} o159 F &% A|7|7} H|LA T} E
ol 7| 2 A AW (Eupithecia clavifera), =3 FH &2 A} ZET9 AAo] d3l o]2 Eof Yehdt}. o]H3 ENS
L}”J‘(Idlotephrta amelia), W8 7}FA Y5 (Satoblophara par- o] AP AE EQlst et whpdkyle] £& u|wE o2
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