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Sampling and Distribution of Exomala orientalis (Coleoptera:
Scarabaeidae) Larvae, in Golf Courses
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ABSTRACT

The oriental beetle, Exomala orientalis, is the most important insect pest of turfgrass in
Korean golf courses. The study was carried out to get practical information on the sampling
of E. orientalis in golf courses. Real numbers of E. orientalis larvae were compared with
and observed numbers depending on sampling size (5X5 cm, 10X 10 cm, 20X 20 cm, 30 X
30 cm, and 40X 40 cm) and times (3 to 15 replicates) in Dongrae Benest Golf Club. Over
95% accuracy was obtained between real data and estimated data at the density of over 303
larvae/m’> when the 20X20 cm was sampled with 4 replications. Larval density of E.
orientalis was different depending on year and course sites (tee, fairway, rough, green).

Key words: Oriental beetle, whitegrub, sampling, monitoring, golf courses
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Table 1. Mean temperature and precipitation at
Busan.

Mean tempe- Mean precipi-

Month rature ( "Cp) tationp(mnll))
January 2.2 31.8
February 3.7 42.9
March 7.8 79.2
April 129 148.4
May 17.3 147.9
June 20.3 224.0
July 24.1 256.9
August 25.9 203.6
September 219 189.6
October 17.1 62.2
November 11.0 64.9
December 5.0 24.3
Annual mean 14.1 1472.7
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Table 2. Analysis of variance (ANOVA) for main effects and interaction of numbers of Exomala
orientalis depending on hole and course site at Dongrae Benest golf club in 1997 and 1999

Type 1 sum of squares

df Mean squares F Pr>F
Number of E. orientalis 1997
Course number (N) 17 1.03 1.93 0.0198
Course site (S) 2 0.30 0.57 0.5677
NxS 34 142 2.66 0.0001
Error 143 0.54 - -
Corrected total 196 - - -
Number of E. orientalis 1999
Course number (N) 17 0.72 1.0 0.4538
Course site (S) 3 1.61 0.53 0.6622
NXxS8 51 0.69 1.94 0.0001
Error 747 0.36 - -

Corrected total 818
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Table 3. Numbers of Exomala orientalis larvae at Dongrae Benest golf club in 1997 and 1999
Hole Tee Fairway Rough Green
number 1997 1999 1997 1999 1999 1997 1999
1 o* 1254327 549+510 751%973 106+472 31.8%£55.9 0
2 31.8+55.9 0 0 31.8+56.8 45.3t88.6 10.6+31.8
3 31.8£559 34.7x780 722x91.5 0 0 31.8+55.9 0
4 96.3+110.7 36.6+49.1 0 0 138.7+£221.5 0
5 0 20.2+559 31.8+559 0 0 96.3+96.3 16.4+39.5
6 385%530 34.7+809 0 8.7+28.9 0 1926+0 13.5+36.6
7 0 414 0 31.8+46.2 9.6+30.8 96.3£55.9 0
8 9631963 0 7221482 26£58.7 0 0
9 0 164376 96.3+1358 16.4*37.6 0 13.5+3.66
10 0 38.5+50.1 24.1+482 212%+424 0 63.6+110.7 0
11 96.3+0 125%327 24.1+482 8.7+289 0 16.4+395
12 31.8+£559 33+71.3 157.0+154.1 22.1+414 0 31.8+559 24.1+44.3
13 0 0 0 0.0 0 ‘ 16.4+39.5
14 257.1+200.3 0 24.1+482 385+79.9 25.0%+43.3 63.6+110.7 38.5+50.1
15 0 6.7£260 128.1+99.2 11.6%32.7 0 96.3£559 24.1+684
16 0 144+35.6 482+96.3 36.6*=53.0 9.6*308 0
17 0 0 24.1+482 0 0 31.8+55.9 0
18 0 0 48.2+559 0 209+60.7 96.3t559 0

*Data are meanSD.
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Fig. 3. Correlation of numbers of Exomala orientalis at Dongrae Benest golf club in 1997 and 1999
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Fig. 4. Larval and adult distribution map of Exomala orientalis at Dongrae Benest golf club in 1999.
Triangles and quadrangles indicate larval density and circles and crosses indicate adult density. Arrows
at the 1st hole and the 16th hole indicate high larval density patches. Numbers indicate hole.
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