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Seasonal Abundance of Black Cutworm and
Sod Webworm in Korea Golf Courses

Dong Woon Lee’
Department of Ecological Science, Kyungpook National University, Sangju 37224, Korea

Abstract

The black cutworm (Agrotis ipsilon) and sod webworm are the main lepidopteran pests that
injure the turfgrasses of golf courses. This study was conducted using the sex pheromone
trap to find out the seasonal phenology of the black cutworm and sod webworm in the golf
course. The attracted number to the traps of the black cutworm and sod webworm varied
by year, and there were also differences between regions. Overall, black cutworm occurrence
peaked between late May to early June, late June to mid-July, and mid-August to mid-
September. In addition, sod webworm showed peak occurrence from late June to early July,

'.) mid-July, and late September to mid-October. Black cutworms were more attracted to the
R cone trap than the delta trap. Black cutworm had a higher incidence of 2nd generation, and
updates sod webworm had a large amount of 3rd generation. Effectively control the two pests on

the golf course, it is thought that it is necessary to devise a management method through
& OPEN ACCESS accurate monitoring.
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2] 2R A2 20061 2,947 hall A (Choi and Yang, 2006) 2012 3,056 hal] Z{HiH A2 H 9 © LKKFS, 2012) T2}l
+= 1,680 ha@ 7FAE| 31 QITHKES, 2020). {8 A o] ZhAof| i EE5}al AJARH-2 2011 349 of| 4] 20201 4072
02 23| Z715t0] 2 YAt A590] B AL QITHKEFS, 2012, 2020). ESH ] o] £ AH|x]o] sl ZIAto] 7
%-2010'd 40770l A B F1E3] F7FokaL U, Z7 o] 874 4= 2010'H 2,500% 0] ol A 2014'H0l+= 3,0009HE-&
JofA 11 Q] th(Lee and Yang, 2019).
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gt sliF-5oll 23l sz HEAYSEAL ATHChoo and Lee, 2017; Lee etal,, 2014). 53] =272 7-9- o id
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Fig. 1. Delta trap (A) and corn trap (B).
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Table 1. Analysis of variance for main effects and interaction of collected year, locality of golf courses and
survey area in golf courses (green vs rough) on collected number of black cutworm adult in pheromone trap
in golf courses.

Source of variance df Mean square F-value Pr>F

Year (Y) 2 988.6 36.25 <0.0001
Locality of golf courses (L) 3 246.1 9.02 <0.0001
Survey area in golf courses (S) 1 407.8 14.95 0.0004
YXL 5 323.6 11.87 <0.0001
Y XS 2 305.4 11.20 0.0001
LXS 3 75.9 2.78 0.0522
YXLXS 5 70.7 2.59 0.0390

Table 2. Mean collected number of black cutworm and sod webworms attracted to pheromone traps by
year at each locality of golf courses.

Mean attracted Mean attracted
Golf courses locality no. of black cutworm no. of sod webworm
2017 2018 2019 2018 2019
Busan 7.3£5.9p 0.7%0.6a 0.0%0.0a 201.7+112.8a 204.3£81.2a
Gimcheon 9.3£7.0b 2.0£2.0a - 37.3£28.4b -
Sacheon 16.31£14.5b 4.315.8a 6.717.6a 36.71+6.6b 2.7£2.1b
Yecheon 45.3£13.0a 1.3%0.6a 1.3£0.6a 8.313.2b 8.0+10.4b

The mean attracted number is a survey of only the number of pheromone traps installed in the rough area of
each golf course.

za, bt Means followed by same lowercase letters within the column in each treatment are not significantly
different (Tukey’s studentized range test (P<0.05).
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Fig. 2. Mean attracted number of black cutworm in black cutworm pheromone trap in Korean golf
courses. A: Delta trap with black cutworm pheromone at 2017, B: Delta trap with black cutworm
pheromone at 2018, C: Delta trap with black cutworm pheromone at 2019, and D: Delta and corn trap
with black cutworm pheromone at 2019. CT B: Attracted number of black cutworm in corn trap, CT C:
Attracted number of cutworm in corn trap.
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Fig. 3. Mean attracted number of sod webworm in sod webworm pheromone trap in Korean golf courses. A:
Delta trap with sod webworm pheromone at 2018, B: Delta trap with sod webworm pheromone at 2019.
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Table 3. Analysis of variance for main effects and interaction of collected year, locality of golf courses and
survey area in golf courses (green vs rough) on collected number of sod webworm adult in pheromone trap
in golf courses.

Source of variance df Mean square F-value Pr>F

Year (Y) 1 346.19 0.21 0.6493
Locality of golf courses (L) 3 43,992.4 26.87 <0.0001
Survey area in golf courses (S) 1 15,906.2 9.72 0.0043
Y XL 2 2,951.7 1.80 0.1841
Y XS 1 2,552.7 1.56 0.2225
LXS 3 9,144.7 5.59 0.0041
YXLXS 2 1,084.6 0.66 0.5237

mwﬁiﬁﬂﬁ5$&ﬂ§4%ﬂ#ﬂﬂ%ﬂﬂtﬂ4%aﬁﬂﬁM%a¢%ﬂONQ%EAQQQ%MH
Hel=d 24 2/71= 1089 250l 3lth(Fig. 3B). AP 2| Hol|Al= 4€ SheRE 109 ske7kA] §lE )1, FA4t
ﬂﬁ#é%AﬂJMMMﬂ—iﬁ%ﬂSEﬁQﬂﬁﬂgﬁéﬁﬁﬂ@gﬂ»ﬂﬁﬂﬁJ0T7%%€$HME
ST RIS AAL, Al el B 1) 35 Bt 108 Aol 8147 7 BotthFig. 3B).
zigol mlsiE = ZSUHR= SA YoM = 2001F0] dHA L, ZH] ZZ U (Parapediasia teterrella) 2}
Pediasia trisecta, Crambus pracfectellus, Fissicrambus mutabilis, Tehama bonifatella ‘5-°] $HA] & ZHt]of o]slj & F= 5250
2 LA Th(Potter, 1998). F-2]Lztol| A= Zbt]of| WS = EF ROl tigh A5 237t gle=d| o7t 715
2 5750 = WA Pyraloidea)2] W 2= EZ UK Crambidae)ol] 210 EZUHKCrambus azgyrophozus)
3} ] E S U (Parapediasia teterrella)©] 7| 25| 0] Q) =H|(Bae et al., 2008) O] & F -2 &5+ U oj|x] Zit]of 15
LTOi?qH~§mﬁﬁmqmwmm”%$&%mq%wyﬁﬂpmhw*ﬂq2£ﬂqczﬂﬂaT
2 713foh= slE o= AR ZF ol (Crambinae)y= 445-01U A A ] s F 02 7]AE o Q= 212 oAl A
S 3o ar ZL ekt o) L Lo 31(Bag et al., 2008), 71 & E S W (Crambus virgatellus )2t 7HEHA] 2 Z U (Neopediasia
mixtalis)°] SHA| Zhcjol| A A3 E v}  THunpublished data). &2 AR A= EFY W 132o]of] 0] 1=
T2 TF 52 oAl Yot EA T AEARS #FYotAl = EolAIT B 2ol 05l S & 4 e dFd e
okt wfj ExolA BAIAZ |5 oS5 4~ e AR R E8E 4 S A o= 7M. £5] 2019\ o] BAFA| 1 2
o] T2 3Lof| Hsl AFHo] 1080 e A= A 27| E w7t 2o A o' YZHE: oA o Z
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