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ABSTRACT

Four major scarab beetles, Ectinohoplia rufipes, Adoretus tenuimaculatus, Exomala
orientalis and Popillia quadriguttata were observed in golf courses. Morphological charac-
ters of adults and larvae, feeding habit, mounds by grubs, and outbreak time were investi-
gated. Body lengths of E. rufipes and A. fenuimaculatus were 11.5mm and 9.7-11.3mm,
respectively and those of E. orientalis and P. quadriguttata were 8.0-13.5mm and 7.6-
12.7mm, respectively. Adult of E. rufipes had a tendency to raise hind legs during the
feeding and mating but showed no death feigning. On the contrary, A. tenuimaculatus adult
did not raise its hind legs during the feeding and showed death feigning and dropped to
earth when disturbed. E. orientalis adults were mainly found from the flowers of chestnut
trees in the daytime and P. quadriguttata adults were chiefly found from soft leaves of
herbaceous plants in golf courses. White grubs of E. rufipes and A. fenuimaculatus did not
have longitudinal and transversal setae on anal part but setaec on the raster were hooked.
The shape of anal slit was Y-shape in £. rufipes and crescent-shape in A. tenuimaculatus.
White grubs of E. orientalis had ten to sixteen longitudinal setae on raster and those of
P. quadrigurtata had medially two conspicuous rows of six or seven shorter straight setae
forming a V. Adults of E. rufipes mainly fed on front part of leaves but those of A.
tenuimaculatus fed on hind part of leaves. Mounds by earthworms and white grubs were
different depending on species. Earthworm piled up sticky soil around exit hole but E.
orientalis adult scattered soil one part of exit hole and 4. tenuimaculatus adult scattered
soil evenly around exit hole. Outbreak time of E. rufipes and A. tenuimaculatus was early
May and that of E. orientalis and P. quadriguttata was late May.

*corresponding author
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Table 1. Measurements of four major scarab beetles

1st 2nd 3rd Adult
Scarab Body Head Body Head Body Head Body
length width length width length width length
{mm) {mmy (mm) (mm}) {mm) (mm) (mm})
Ectinohoplia 15.0 2.7 11.5
rutipes (18.5-17.5) (2.5-2.8) (9.5-12)
Adoretus 49 1.1 10.7 1.8 144 2.7 10.6
tenuimaculatus (3.9-4.5) (1-1.3) (10-11) 1.7-1.9 (13815 (25-2.8) (9.7-11.3)
Exomala 48 1.2 15.0 1.9 20-25 2.9 8.135
orientalis
Popillia 3-10 0.7 18.0 1.2 25.0 21 76127

quadriguttata
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Fig. 1. Adults of four major scarab beetles observed in golf courses in southern part of Korea.
A; Ectinohoplia rutipes, B; Adoretus tenuimaculatus, C; Exomala orientalis, and D; Popillia japonica.

Table 2. Characters of white grubs of four major scarab beetles

Scarab Anal slit Seta Characters of raster Larvae 1 KAAD
shape solution

Ect.mohoplta Y-shaped Hooked Without longitudinal and transversal Bf.)dy very §0ft
rutipes rows of setae without changing
Adoretus Without longitudinal and transversal Body soft without

. —-shaped Hooked .
tenuimaculatus rows of setae changing
Exomala _ shaved Pointed With two paralleled rows of 10-16 satae Body swollen and
orientalis P along to the median line hardened
Popillia . With two distinct rows of six or seven Body shrunk and

. —-shaped Pointed . .

quadriguttata spines forming a V-shape hardened
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Fig. 2. Raster of four major white grubs observed frequently in southern part of Korean golf courses.
A; Ectinohoplia rutipes, B; Adoretus tenuimaculatus, C; Exomala orientalis, and D; quadriguttata.
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Fig. 3. Adults of two scarab beetles feeding on leaves of host plants.
A; Ectinohoplia rutipes and B; Adoretus tenuimaculatus.
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Fig. 4. Entrance or exit holes of earthworm and scarab beetles.
A; Exit hole of earthworm, B; Entrance hole(bottom) and exit hole(Upper) of Exomala orientalis, C;
Adoretus tenuimaculatus entering turfgrass, and D; Exit hole of Adoretus tenuimaculatus.
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Scarab

Total host plants

Major host plants in
Korean golf courses

Ectinohoplia rutipes

Adoretus tenuimaculatus

Exomala orientalis :
petunias

Popillia quadriguttata

68 species in 26 families

193 species in 48 families

Roses, hollyhock, phlox, dahlias and

Vitis spp., Rubus parvifolius

Malus sieholdii
Osmantus fragraus
Prnus mume
Turfgrasses (larvae)
Castanea crenata
Quercus spp.
Turfgrasses (larvae)
Castanea crenata
Turfgrasses (larvae)
Vitis spp.

Rubus parvifolius
Turfgrasses (larvae)

Table 4. Occurrence time of four major scarab beetles in golf courses

Scarab Occurrence time

Golf club

Early May

Early May(1997, 99)
Late April(1998)

Late May
Late May

Ectinohoplia rutipes
Adoretus tenuimaculatus

Exomala orientalis

Popillia quadriguttata

Yongwon CC in Chinhae (1999)

Tongdo CC in Yangsan (1997)
Dongrae Benest CC in Pusan (1998- 99)

Dongrae Benest CC in Pusan (1995-99)
Yongwon CC in Chinhae (1999)
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