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Study of Lepidopteran Caterpillar Diversity in a Temperate Deciduous Forest
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ABSTRACT: We investigated the diversity of lepidopteran larvae and their food plants in a 0.1 ha plot at Mt. Jirisan National Park,
South Korea. The plant species in the plot were identified, and the lepidopteran larvae that fed on each plant in the plot were collected.
Thus, we collected 141 plants of 16 species that belonged to 14 families and 159 lepidopteran larvae of 70 species that belonged to 11
families. Oak (Quercus serrata) was found to be the most favored plant species. Among the 11 lepidopteran families, the species richness
and evenness of two families, Geometridae and Noctuidae, were the highest. On the basis of this study, we could assume the interaction
between food plants and caterpillars in a temperate forest. Furthermore, we could estimate the species diversity of lepidopteran
caterpillars in this temperate forest.
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Fig. 1. Distribution of plants in a 0.1 ha plot of Mt. Jirisan National Park, South Korea. Each dot color represents different plant species, and

different dot size indicates the relative size of DBH of each plant.
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Table 1. Summary of the plants and caterpillars that feed on these plants in a 0.1 ha plot of Mt. Jirisan National Park, South Korea

Plant family Plants T::;ll (llazzs)a : Caterpillars (l{")igﬁzrrflst}(;) ( Si];:;/;::;’s sSE)
Aceraceae Acer pseudosieboldianum [ B AN 2 0.31 yes 26.78 0.84
Betulaceae Carpinus laxiflora AU 37 40.19 yes 26 0.93
Cornaceae Cornus kousa AR 1.59 yes 2.30 0.36

Euphorbiaceae Sapium japonicum AP FELUR 2 0.32 yes 9.28 0.72
Fagaceae Quercus serrata 3 29 73.47 yes 36.24 0.94
Lauraceae Lindera erythrocarpa SIR=3BA=S 2 1.10 yes 2.62 0.44

Magnoliaceae Magnolia sieboldii S 1 0.09 no 0 0
Oleaceae Fraxinus rhynchophylla ErFYuE 3 3.61 yes 0 0
Oleaceae Fraxinus sieboldiana A EFEY R 1 0.39 no 0 0
Pinaceae Pinus densiflora AU 13 56.7 no 0 0
Rosaceae  Prunus serrulata var. spontanea il 4 6.30 yes 0 0.5
Sabiaceae Meliosma myriantha BRIy =S 17 2.96 yes 233 0.91

Styracaceae Styrax japonicas =B A= 4 0.92 no 0 0

Styracaceae Styrax obassia ZulU}R 0.19 yes 0 0.7
Theaceae Stewartia pseudocamellia Ay A 12 2.97 yes 14.56 0.89
Ulmaceae Zelkova serrata EUE 4 1.83 no 0 0

Total 141 192.94 47.78 0.94

n: Number of individual plants with diameter at breast height = Scm.

Caterpillars: Presence of caterpillars feeding on the plant species.

Diversity and evenness: Diversity and evenness indices of herbivores for each plant species.
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A Caterpillar species

B Caterpillar individuals

Tree family

Fig. 2. Number of moth species and individuals collected from each host plant species at the family level.
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Fig. 3. Host specificity distribution (log (Lloyd’s index) + 1) of

caterpillars that were collected from 11 plant species in a 0.1 ha
plot of Mt. Jirisan National Park, South Korea.
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-

A )= ol Q] F =4 A (species accumulation
curve)E o]-8-sto] 17l T1ef 3ol A 7| Hjg4=0] A gko] HE

"4011 EEEA] (RokEe & Al le{PiHél%l o<

Tt iAol 23t Al 5F(Chao & 4SS B3 128F
O 2 VeI 1 d7F ZAFE 28 of| 232429 54.7% 2 YEiTh
(Fig. 5).
1%

)2}t L0 0.1 ha HET gho] HEAE 24} A} Ao]
U7} 3770 R SAagA ExhiRe) 7 A o) 714

Caterpillar diversity in temperate forest 265



A bt om S3roll A 2RlE o= 25% 36714
2 7P w2 Fol A E Atk F@ o 8| F o5 (species
evenness) = ZZHLO| A =8 7lo] A E]L= A& slo] & 4=
ATk ol Ak o a7} vo)g Aejal o) 2o}

713=E0](host specificity)2} Zeo] )& A o7 AYzh=c)
FrollA] o] Fofl Wi o whE 24 E - Aol ofshd
7Y w2 552 Hol¥o 2 IEFQuercus spp.) 7t &l
H 9l ool A= 423%(Southwood, 1961; Kennedy and
Southwood, 1984), &7}2]ollAl+= 6308(Csoka and Szaboky,
2005)8] Aol 71EH U JUFRE 7152 A
AFHE B LI o el B 66% Asto] 719 34
3= 7102 LRt Southwood et al., 2004). L&of A Zht
828 | 2AEE o] §5He L] 230 o te % 230015
o] kel %| It Teramoto, 1996). S0 A= SR of A
695%52] 2A1250] 7S ELT o] F 44%7] Ll of e
2 Uehgo ], ol LbRRo A 158%2] 2413 50] 2415]9)
3142%2] Fo| L= off HY| 2 7| 2= Tk Brindle and Brandl,
2001). o]t Aih= 2AZ SOl A= LH] & o H |7} 40-
60%= 71 F5et Zle UeEhiH S35 e RE O]&d %=

¢}

A
a1 4 15ich 9 A2l Aol SR 7059 241
T S 35.7%R1 25F 0] HUFROIA BAlE o e eF R
Y =L v|ES AR|Th= A 22 B 323 AR 9S4
3 A7} o] 2ol Atk IR RE 7|FE Al 2A2%0)
cheb S ol sk Tl 4 S Aoz Az,

ﬂl

_E
o
>
i
i2d
i)
ol
rr
S
lo
U

&0 271l A= S(genus) o=
e o4 4 (Polyphagous) 2413150 & AME| Q] O 1 545
o] o= 3t 7}A] A& Hi= Th4]4d(Monophagous) 4]
HZ0 7 ZAME| T Table 2). ©]+= Lloyd’s A7k ZARSH
ol SARE PAS w22 AR o)A A of
el o] o LRolA] g e iso] 10 oSt 57k
27 UEfUks AL 2 4= A3ickFig 3). 71548 et =
g 239 715 Sole Azt eujxe] AoloA
Z}o]7} Qick= Ayt Aokl 9t Beaver, 1979; Fiedler,
1995; Novotny et al., 2006). T}F 3220] TtjokAdof JakS ==
Qole Ao 2|y AlE0] AEEA tlekAdo] &g ot
Y &2 Zlolear =skar vk A= A 9} 2] 2j4tol| A
ARE ool 7]15= 5ol dell tht Lloyd’s index o] gk H]
FL?EQ‘TH HoRA| 3 2T A & B o= vhe- G| =2 gk
7HA] 2 28 e AL Q1 (Novotny et al., 2006; Fig. 3). 718
L A 2jqk Aol A= Aleghe] 2ol Aol dofxl gt

2
€]

266 Korean J. Appl. Entomol. 53(3): 261~270

of vaf o} FA| Uretuh=t] o] 23t Ak off e RS 9l
T 2APE F28] o] FoIA|A] ghRhS A oy R} L] o
8 F A oN= AV AN thiE o 2 ARt 35 R e
soldthd oA Aot AR F

Q1 7 20 45%7} 3 )
Ak iH?SE]t singleton © & %A}E|¢It). Coddington et al.
(2009)-2- A x| & AR -2 Aol 4] 2] 32%7} singleton©]
2hal Huskgict o Xlﬂ At bl A AR E LhH] = off |
5 % singleton®] H|-E&-2 9F 34.3% = Ueht A 2|9t ]
A AR & 24) 3859 singleton H]E-2 2}0]7}F 4] 982

2 2 LT Singleton o] H]-&-0] 7| UrEfh= Zlof tis]
e AR ol o) ZA, thAA B ARl 2 AEol] A
373 EA S0] AA1 % 2L Yt Novotny and Basset, 2000).
A 2]t A o] UhH] & A 52 o= Agt Bl o]k gt
TNATE Z3]= singleton H]&0] AA] X HHL27%= 4]
Tk 292 0 Bl 38-47%2 =& ZhS Ko 11 glch. Eat u)w
AR QY ZA LM E singletonH]-E&-2 A HAR T W2
21%A|gE A9 0 2 26-36%F A Uehb= AS &2 #
QI Choi and Miller, 2013). o] B2 go]dt AJZ2]
singleton H|& =t} of | 9] wls-o] A UEhd 212 A%
= 3olN ] BA A A4S Ao Fha

147k o] 2011 A} 7S ko 2 o354 A Alo]
ekt EYkFig 5). thE 2] eol w3 el
2 wo] Ho} 9l X 2ARS (Kim et al., 2012) 5= o] Q=
L7} gl ot 71 AR o] 531 o1k 10 mol ko 5 )
93}, 717} 2 R o] 20]3 -8 4Pk canopy) 714
b=t RHAIZE Q7] wiell -2l 7F el SR kel A
A5 who. 2 AV 29 =29 Zlo]tBasset et al., 2001;
Novotny et al., 2004). wepA] 25 AR A= U9 205
aeske] A o] AJgPE]ojof dh, 2 A7 sampling effort)
& e elo] Wagh Aolck ojejg £ slaTchd =
A Hpgloll mhE 2T 2A1E B 4 g AlTh Eat A4
Aol ML o) 371190 B8 obd 4 9L Aol
ol Al3E ‘35% Ag-d ol A ooFr]szo] 1]1“4
7P L] off e o] F ot 9
2 o E¥ch 0.1 ha 2rof o §2 X]OE‘—J Al
Z tjoFr = mlolsithd 0.1 ha o]AFe] 2 2| S o A] A 4)5+aL
= Ul oY o] F thf s 4 T 4 S Aotk ¢
o] A2t A1 o] ThE Ao A AR} o] oA H]iEA]
= Fepd 2R o] ol F v B & ol 4

olHo] v

F ZAHA]



Table 2. List of moth species that feed on food plant(s) in a 0.1 ha plot of Mt. Jirisan National Park, South Korea

Moth Family Moths Food breadth Food plants from this study
Erebidae Latirostrum bisacutum Mono Meliosma myriantha
Oecophordae Depressaria irregularis Mono Quercus serrata
Geometridae Odontopera arida Mono Cornus kousa
Geometridae Duliophyle agitata Mono Meliosma myriantha
Geometridae Idiotephria amelia Mono Stewartia pseudocamellia
Geometridae Eulithis convergenata Mono Carpinus laxiflora
Geometridae Acrodontis kotshubeji Poly Quercus serrata, Acer pseudosieboldianum
Geometridae Phigalia verecundaria Mono Quercus serrata
Geometridae Dindica virescens Mono Lindera erythrocarpa
Geometridae sp 1 Mono Quercus serrata
Geometridae sp2 Mono Acer pseudosieboldianum
Geometridae sp3 Mono Carpinus laxiflora
Geometridae sp 21 Mono Quercus serrata
Geometridae sp 22 Mono Quercus serrata
Geometridae sp23 Mono Quercus serrata
Geometridae sp 24 Mono Quercus serrata
Geometridae $p 25 Poly Quercus serrata, Meliosmsclt) ZlyZZZha, Prunus serrulata var.
Geometridae sp 26 Mono Quercus serrata
Geometridae sp 27 Mono Stewartia pseudocamellia
Geometridae sp 28 Mono Meliosma myriantha
Geometridae sp 30 Mono Stewartia pseudocamellia
Geometridae sp 31 Poly Quercus serrata, Carpinus laxiflora
Geometridae sp 32 Mono Cornus kousa
Geometridae sp 33 Mono Quercus serrata
Geometridae sp 34 Mono Carpinus laxiflora
Geometridae Racotis petrosa Mono Lindera erythrocarpa
Geometridae sp 36 Mono Quercus serrata
Geometridae Ennomos autumnaria Mono Carpinus laxiflora
Geometridae sp 39 Mono Quercus serrata
Geometridae sp 40 Mono Sapium japonicum
Geometridae sp 41 Mono Meliosma myriantha
Geometridae sp 42 Mono Cornus kousa
Geometridae sp 43 Poly Quercus serrata,S ?Zf:;jjg; Z);};j:é]::élizrpmus laxiflora,
Geometridae sp 44 Poly Stewartia pseudocamellia, Sapium japonicum
Geometridae sp 45 Mono Carpinus laxiflora
Lasiocampidae Pyrosis eximia Poly Quercus serrata, Meliosma myriantha

Lymantriidae sp4 Mono Stewartia pseudocamellia
Lymantriidae sp5 Mono Meliosma myriantha

Noctuidae sp 15 Mono Meliosma myriantha

Noctuidae Orthosia odiosa Poly Quercus serrata, Meliosma myriantha, Carpinus laxiflora

Caterpillar diversity in temperate forest 267



Table 2. Continued

Moth Family Moths Food breadth Food plants from this study
Noctuidae Catocala nupta Mono Quercus serrata
Noctuidae Bhima idiota Mono Quercus serrata
Noctuidae Catocala nagioides Mono Quercus serrata
Noctuidae Noctuidae sp 1 Mono Meliosma myriantha
Noctuidae Amphipyra pyramidae Mono Carpinus laxiflora
Noctuidae Sypnoides hercules Mono Quercus serrata
Noctuidae sp 8 Poly Carpinus laxiflora, Stewartia pseudocamellia, Styrax obassia
Noctuidae sp9 Poly Quercus serrata, Meliosma myriantha, Carpinus laxiflora
Noctuidae sp 10 Poly Quercus SQ;S’Z’ZOZZZ'ZZ;:I iZ’;ﬂom’ Acer
Noctuidae sp 11 Mono Quercus serrata
Noctuidae sp 12 Mono Meliosma myriantha
Noctuidae sp 13 Mono Prunus serrulata var. spontanea
Noctuidae sp 14 Mono Quercus serrata
Noctuidae Cosmia sanguinea Mono Stewartia pseudocamellia
Noctuidae sp 17 Mono Stewartia pseudocamellia
Noctuidae sp 18 Mono Acer pseudosieboldianum
Noctuidae sp 19 Mono Carpinus laxiflora
Nolidae sp 49 Mono Sapium japonicum
Nolidae sp 50 Mono Carpinus laxiflora
Notodontidae Stauropus fagi Poly Carpinus laxiflora, Fraxinus rhynchophylla
Notodontidae sp 46 Poly Carpinus laxiflora, Acer pseudosieboldianum
Notodontidae sp 47 Mono Carpinus laxiflora
Pyralidae sp7 Mono Stewartia pseudocamellia
Saturniidae Aglia tau Poly Cornus kousa, Carpinus laxiflora
Saturniidae Antheraea yamamai Mono Meliosma myriantha
Thyrididae sp 48 Mono Styrax obassia
oo Moot vy Ol o S,
Tortricidae Archips viola Poly Meliosma myriantha, Stewartia pseudocamellia
Tortricidae Homonopsis foederatana Poly Meliosma myriantha, Stewartia pseudocamellia, Acer

pseudosieboldianum

Mono. Monophagous that feeds on one plant, Poly. Polyphagous that feeds more than 2 different plants.
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