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Abstract: This study was conducted to identify changes of insect compositions and
diversity after construction of an onshore wind farm. We investigated insect fauna and
compositions between a grassland deforested by the construction and a forest located
at Yeongdeok and Yeongyang, Gyeongsangbuk-do, Korea. Insects were collected using
a sweeping net and light trap. A total of 11 orders, 50 families, and 246 species, and
1,076 individuals were collected at study sites. By taxonomic group, Lepidoptera species
were the most frequently found with 141 species, 417 individuals (38.8%), followed
by Hymenoptera (20.6%), Hemiptera (16.2%), and Orthoptera (12.3%). There were also
significant differences in insect species and community compositions between sites.
Creating open-field deforested forests are beneficial for some insect groups such as
Hymenoptera and Orthoptera. Our results suggest that deforesting by the construction
of an onshore wind farm might affect the composition and diversity of insects. Results
of this study provide basic data for research on onshore wind farms.
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Fig. 1. Location map of the survey site in the wind farm.
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BrAel] 919 S 0E 2F A5 (20)E olgsto] A4
71 & oF4<?] DCA (Detrended Correspondence Analysis)
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Table 1. Surveyed insect taxon between forest and grassland sites in a wind farm
Species richness Species abundance
Order Forest Grassland Total Forest Grassland Total
Lepidoptera 52 89 141 134 283 417
Hemiptera 5 30 35 35 139 174
Orthoptera 16 16 132 132
Coleoptera 2 15 17 6 32 38
Hymenoptera 1 13 14 2 220 222
Odonata 7 7 54 54
Diptera 1 5 6 1 5 6
Mantodea 2 2 2 2
Mecoptera 1 1 2 2
Homoptera 6 6 28 28
Neuroptera 1 1 1 1
68 178 246 207 869 1076
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Fig. 2. Composition ratio of each insect taxa in the wind farm.
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Fig. 3. Richness (a) and abundance (b) of insects between forest (black bar) and grassland (empty bar). L: Lepidoptera, Hy: Hymenoptera,
He: Hemiptera, O: Orthoptera, C: Coleoptera, Od: Odonata, Ho: Homoptera.
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152 ALt E5 (Hy), 5715 (0), FAF] 5 (0d)2
Z 2| ARE A E QLA Wit 2 wiH]E (Ho)-2> 4Hd Wil
Ak EHIE] ATk (Fig. 3). B3 2% v (B £5) 22 A
ds}st A3H(DCA), 11 g T/9] Atol7b 24
et Atgl o s FRE o] jAE = A= E(ﬁl—%(Fig. 3, axis
1: 31%, axis 2: 0.06%). ZA| A= A5 (0d), ¥~
=(0), ¥5 (Hy), 945 (C), A5 (He), AFH

+E
8%

594 (©2022. Korean Society of Environmental Biology.

A= YHlE (L), 2 A= (T), M7= (Ho) 2 2 s I = 3L
o} (Fig. 4).
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Fig. 4. Ordination of surveyed insects (order). Plots 1 and 2: For
est; Plots 3 and 4: Grassland. L: Lepidoptera, Hy: Hymenoptera,
He: Hemiptera, O: Orthoptera, C: Coleoptera, Od: Odonata, Ho:
Homoptera.
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Table 2. Summary of insect community analysis including the number of species, individuals, and diversity indices between forest and

grassland

No. species No. individuals Shannon-Wiener (H') Evenness (J)
Forest 34.0£6.0 103.5+£64.5 3.1£0.3 0.6+0.0
Grassland 89.0£5.0 434.5+185.5 35+0.3 0.7£0.1
p-value <0.05 0.30 0.35 0.38

p-value (p< 0.05) means significant difference between site (t-test)
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Table 3. Number of species richness and abundance according to
feeding guilds including herbivory, predator, and others between
forest and grassland

Species richness Species abundance

Forest Grassland Forest  Grassland
Herbivory 63 144 197 626
Er:?:(ljuac;%rg parasite) 14 3 28
Others 3 20 7 215
68 178 207 869
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Appendix 1. List of collected species

Species richness

Species abundance

Species name

Forest

Grassland

Total

Forest

Grassland

Total

Coleoptera
Chrysomelidae
Chrysolina aurichalcea
Ophraella communa LeSage
Physosmaragdina nigrifrons
Coccinellidae
Coccinella septempunctata
Harmonia axyridis
Henosepilachna vigintioctomaculata
Propylea quatuordecimpunctata
Geotrupidae
Phelotrupes auratus
Hydrophilidae
Sternolophus rufipes
Scarabaeidae
Hilyotrogus bicoloreus 1
Maladera ovatula 1
Popillia mutans
Diptera
Rhiniidae
Stomorhina obsoleta
Syrphidae 1
Episyrphus balteatus
Eristalis arbustorum
Volucella nigropicta 1
Tachinidae
Hermya beelzebul
Tachina akoviewii
Homoptera
Cicadidae
Auritibicen intermedius
Hyalessa maculaticollis
Meimuna opalifera
Platypleura kaempferi
Hymenoptera
Apidae
Apis cerana
Apis mellifera
Formicidae

- = NN - 0O O®

Camponotus japonicus
Camponotus obscuripes
Formica japonica
Megachilidae
Megachile sculpturalis
Vespidae 1
Ectopioglossa taiwana

—_

NN = = NN

[ N

S A 0 N, 2 AN A

—_

NN = = NN

- Ol = =2 N = 2 DN NDPADNAOAONN-LOO L DN W=

N N =2 =2 W

—

—
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2 220

N N =2 =2 W

RN OO N OV [ SN
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Appendix 1. Continued

Species richness Species abundance
Species name
Forest Grassland Total Forest Grassland Total
Vespa crabro flavofasciata 1 1 2 2
Vespa simillima 1 1 2 2
Vespula flaviceps 1 1 1 1
Vespula koreensis 1 1 7 7
Lepidoptera 52 89 141 134 283 417
Adelidae 1 1 2 1 5 6
Nemophora askoldella 1 1 2 1 5 6
Bombycidae 1 1 1 1
Oberthueria caeca 1 1 1 1
Crambidae 8 13 21 39 51 90
Anania verbascalis 1 1 2 2
Bradina atopalis 1 1 2 27 9 36
Haritalodes derogata 1 1 1 1
Herpetogramma luctuosalis 2 2 4 4
Lamprosema commixta 1 1 3 3
Maruca vitrata 1 1 1 1
Mecyna gracilis 1 1 1 1
Nomophila noctuella 1 1 1 1
Ostrinia zealis 1 1 1 1
Paliga auratalis 1 1 1 1
Palpita nigropunctalis 1 1 1 1
Paracymoriza prodigalis 1 1 1 1
Platytes ornatellus 1 1 27 27
Pyrausta nigrimaculata 1 1 1 1
Sitochroa verticalis 2 2 3 3
Spoladea recurvalis 2 2 5 5
Tyspanodes hypsalis 1 1 1 1
Erebidae 15 10 25 26 " 37
Arctornis album 1 1 1 1
Catocala nagioides 1 1 2 4 1 5
Chionarctia nivea 2 2 2 2
Collita griseola 1 1 1 1
Diomea discisigha 1 1 1 1
Gonitis mesogona 1 1 2 2 1 3
Hadennia incongruens 2 2 3 3
Herminia arenosa 1 1 1 1
Hypena kengkalis 1 1 1 1
Leiostola mollis 1 1 1 1
Lygephila maxima 1 1 1 1
Paracolax pryeri 1 1 1 1
Pelosia noctis 1 1 2 4 1 5
Rivula sericealis 1 1 1 1
Sypnoides picta 1 1 1 1
Zanclognatha griselda 1 1 2 2
Zanclognatha lunalis 2 1 3 4 2 6
Zanclognatha umbrosalis 1 1 1
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Appendix 1. Continued

Species richness Species abundance
Species name
Forest Grassland Total Forest Grassland Total
Geometridae 10 1 21 16 14 30
Abraxas niphonibia 1 1
Angerona prunaria 2 4
Asthena nymphaeata 1 1
Astygisa chlorophnodes 1 1
Chlorissa anadema 1 1
Ectropis excellens 1 1

Eustroma aerosum
Eustroma melancholicum
Gandaritis fixseni

Geometra dieckmanni

Hypomecis roboraria 1

Idaea biselata

Idaea muricata

Jankowskia fuscaria

Protoboarmia simpliciaria

Rikiosatoa grisea

Scopula modicaria 1
Hesperiidae

Daimio tethys

Parnara guttata

—_
—_ o N

1
4
1
1
1
1
1
2 3
1
1
1
3
1
1
1
1
7

107 107

103 103
Pyrgus maculatus
Lasiocampidae
Euthrix laeta sulphurea
Odonestis pruni
Lycaenidae 1
Celastrina argiolus
Cupido argiades
Favonius taxila 1
Lampides boeticus
Rapala arata
Noctuidae 7 1
Acronicta jozana
Amphipoea fucosa 1
Athetis dissimilis 2
Athetis stellata
Axylia putris
Callopistria juventina 1
Ctenoplusia albostriata
Maliattha chalcogramma
Mocis annetta
Niphonyx segregata
Phyllophila obliterata 1
Protodeltote distinguenda 1
Sidemia bremeri 1
Sphragifera biplaga 1
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Effects of an onshore wind farm on the insect composition

Appendix 1. Continued

Species richness Species abundance
Species name
Forest Grassland Total Forest Grassland Total

Xestia vidua 1 1 2 2
Nolidae 1 1 2 2
Earias pudicana 1 1 2 2
Notodontidae 2 3 5 2 5 7
Cerura erminea menciana 1 1 3 3
Peridea gigantea monetaria 1 1 2 1 1 2
Pheosiopsis cinerea ussuriensis 1 1 1 1
Ptilodon capucina kuwayamae 1 1 1 1
Nymphalidae 1 13 14 1 30 31
Argynnis laodice 2 2 3 3
Kirinia epaminondas 1 1 2 1 5 6
Limenitis helmanni 2 2 2 2
Minois dryas 2 2 4 4
Neptis sappho 2 2 3 3
Polygonia c-aureum 2 2 10 10
Vanessa cardui 1 1 2 2
Ypthima multistriata 1 1 1 1
Pieridae 3 3 6 6
Eurema mandarina 2 2 4 4
Pieris melete 1 1 2 2
Pyralidae 4 6 10 38 9 47
Endotricha consocia 2 2 3 3
Lista ficki 1 1 1 1
Nyctegretis triangulella 2 2 36 36
Oncocera semirubella 2 2 4 4
Stemmatophora albifimbrialis 2 1 3 2 1 3
Scythrididae 1 1 1 1
Scythris sinensis 1 1 1 1
Sphingidae 1 1 2 1 1 2
Dolbina exacta 1 1 2 1 1 2
Tettigoniidae 2 2 4 2 2 4
Acleris paradiseana 1 1 1 1
Archips audax 1 1 1 1
Clepsis rurinana 1 1 2 1 1 2
Mantodea 2 2 2 2
Hymenopodidae 2 2 2 2
Statilia maculata 1 1 1 1
Tenodera sinensis 1 1 1 1
Mecoptera 1 1 2 2
Panorpidae 1 1 2 2
Panorpa coreana 1 1 2 2
Neuroptera 1 1 1 1
Chrysopidae 1 1 1 1
Cunctochrysa albolineata 1 1 1 1
Odonata 7 7 54 54
Libellulidae 7 7 54 54
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Appendix 1. Continued

Species richness Species abundance

Species name

Forest Grassland Total Forest Grassland Total

Orthetrum albistylum 1 1 3 3
Pantala flavescens 1 1 6 6
Sympetrum depressiusculum 2 2 3 3
Sympetrum pedemontanum 2 2 38 38
Sympetrum striolatum 1 1 4 4
Orthoptera 16 16 132 132
Acrididae 6 6 65 65
Anapodisma beybienkoi 1 1 3 3
Calliptamus abbreviatus 1 1 1 1
Locusta migratoria 1 1 2 2
Megaulacobothrus aethalinus 1 1 9 9
Oedaleus infernalis 2 2 50 50
Gryllidae 2 2 41 41
Oecanthus longicauda 2 2 41 41
Pyrgomorphidae 1 1 2 2
Atractomorpha lata 1 1 2 2
Tetrigidae 1 1 1 1
Tetrix japonica 1 1 1 1
Tettigoniidae 6 6 23 23
Phaneroptera nigroantennata 2 2 7 7
Ruspolia interrupta 1 1 3 3
Xizicus coreanus 3 3 13 13
Trichoptera 5 30 35 35 139 174
Alydidae 5 5 57 57
Anoplocnemis dallasi 1 1 4 4
Cletus schmidti 1 1 1 1
Homoeocerus unipunctatus 1 1 1 1
Plinachtus bicoloripes 1 1 1 1
Riptortus clavatus 1 1 50 50
Aphrophoridae 1 1 1 1
Lepyronia coleoptrata 1 1 1 1
Cicadellidae 2 2 26 26
Bothrogonia ferruginea 2 2 26 26
Cicadidae 1 1 30 30
Leptosemia takanonis 1 1 30 30
Flatidae 1 1 2 2
Metcalfa pruinosa 1 1 2 2
Lygaeidae 4 4 8 8
Lygaeus sjostedti 1 1 1 1
Nysius plebejus 1 1 2 2
Pachygrontha antennata 1 1 4 4
Tropidothorax cruciger 1 1 1 1
Pentatomidae 2 6 8 2 22 24
Carbula putoni 1 1 7 7
Dolycoris baccarum 2 2 3 3
Halyomorpha halys 1 1 5 5
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Appendix 1. Continued

Effects of an onshore wind farm on the insect composition

Species richness

Species abundance

Species name

Forest

Grassland Total Forest Grassland Total

Menida violacea 1
Pentatoma semiannulata 1
Rubiconia intermedia
Plataspididae
Coptosoma biguttulum
Coptosoma scutellatum
Rhopalidae
Adelphocoris lineolatus
Apolygus lucorum
Apolygus spinolae
Eurystylus coelestialium
Liorhyssus hyalinus
Stenodema longula
Stictopleurus minutus
Rhyparochromidae 1
Neolethaeus dallasi 1
Ricaniidae
Orosanga japonica
Ricania sublimata
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Total 68

178 246 207 869 1076
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