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ABSTRACT : Environmentally sound control of Japanese lawngrass cutworm, Spodoptera depravata
with Korean entomopathogenic nematodes (Heterorhabditis sp. Gyeongsan, Steinernema carpocapsae
GSN1, S. glaseri Dongrae, S. longicaudum Nonsan, and S. monticolum liri) was evaluated in the
laboratory and field. In addition, effect of turf height on the pathogenicity of entomopathogenic
nematodes and density of ant (Formica japonica) and spine-tailed earwigs (Forficula scudderi) were
investigated in the field. The corrected mortality of 3rd instar of S. depravata larvae was 53.3% to
66.7% 5 days later after treatment of entomopathogenic nematodes. LCs, value of S. carpocapsae
GSNI1 and S. monticolum Jiri against 3rd instar of S. depravata was 6.9 and 3.9, respectively.
Pathogenicity of S. carpocapsae GSN1 was different depending on larval stages, i.e., mortality of 2nd
instar was the highest representing 73.3% but decreased from 3rd instar. Turf height affected
pathogenicity of entomopathogenic nematodes. Mortality of 4th instar of S. depravara was 40.0% by S.
carpocapsae GSN1 and 33.3% by S. monticolum Jiri, and 83.3% by fenitrothion, respectively, in the
turf height of 14 mm, but those were lower in 45 mm. The corrected mortality of S. depravata larvae
was lower at the entomopathgenic nematode plots than fenitrothion plot in the distribution field of
Formica japonica. However, reduction rate of F. japonica was higher in fenitrothion by 56.7%
compared with 0% in S. carpocapsae GSN1 and 6.7% in S. monticolum Jiri. Turf height influenced
control of S. depravata in S. carpocapsae GSNI1 and fenitrothion. Control value of S. carpocapsae
GSNI1 was 62.2% in the turf height of 3-4 cm, but not effective at all in 6-8 cm and 12-14 cm.
However, there was not significantly different in fenitrothion plots. Forficula scudderi was also
reduced only in fenitrothion plots. Reduction rate was 100% in 3-4 cm, 41.7% in 6-8 cm, and 16.7% in
12-14 cm, respectively.
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o}. S. carpocapsae GSN13}+ S. monticolum Jiri2} Zre]uhupal 3832 vl vl bs = (LCy)E
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carpocapsae GSN1 % &]F-2} S. monticolum Jiri &)L M= 22t 0%, 6.7% 2. Wk} 2] o5
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Zhe)uh v Spodotera depravata (Butler))-2 3423}
29] Z o830 2 (Iwano, 1987), 53] FZAo) A}
&3 Q)&= Wl E e} (Agrostis capillaris, A. tenuis)
¢} W R Y18t~ (Cynodon dactylon), B9 ~F
(Festuca arundinacea), | g} de}o] 18}~ (Lolium
perenne), AE7)| 8218 (Poa pratensis), 23]
(Zoysia matrella), S (Z. japonica) (Guo et al.,
1993; Choo et al., 2000; Saigusa er al., 2000; Qian et
al., 2003)¢} 2 A F2] 4L 7HsEh7] Wil F
ZAANE 7 AV} AT e EE 3 20
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£ Sl B AlAE lNer, "o
ol v rIH ez Azhr] S shHA wid 2@
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A WA YF+EF ol wr)sgd) uks
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ol A 2 3ict.

ottt 750 st TEHAL MI9| M
Hed d¥

- A8

5942 V}-%"] 53. 3%°ﬂ/‘1 66.7% %At _’ELL S.
carpocapsae GSN13} S, monticolum Jiri7} &2 W4
A vEpiglont Fol me fold Aol Asis
(3Y: F=0.51, df=4, 10, P=0.7299; 54: F=0.93, df =
4,10, P=0.4825).

S. carpocapsae GSN1 A|E2} S. monticolum Jiri AlS
o ZiC|EtLigt 3HEEO| CHEt BR[| AlSE
S. carpocapsae GSN13} S. monticolum Jiri®] Zpe]v}

80 O3 DAT E5DAT

% corrected mortality

HG ScG Sgh SIN SmJ

Treatments

Fig. 1. Efficacy of Korean entomopathogenic nematodes against
third instar of Spodoptera depravata in the laboratory. HG,
Heterorhabditis sp. Gyeongsan; ScG, Steinernema carpocapsae
GSN1; SgD, S. glaseri Dongrae; SIN, S. longicaudum Nonsan;
and SmlJ, S. monticolum Jiri.

Table 1. Lethal concentration of 50% and 90% for the infective
juveniles of Steinernema carpocapsae and S. montocolum against
third instar of Spodoptera depravata

LCs, (95%

Nematode LCqyy (95%

Slope+SE

species fiducial limits) fiducial limits)
S. carpocapsae 6.9 99.4
GSN1 L1203 0911.0)  (50.2-505.4)
. .. 39 56.
S. monticolum Jiri  0.6£0.3 (15B-5-13.4) (144.2-6.9E13)
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Fig. 2. Pathogenicity of S. carpocapsae GSN1 against each instar
of Spodoptera depravata in the laboratory. The same lowercase
letter (3 days after treatment) and the same uppercase letter (5
days after treatment) over the bars indicated that there is no
significantly different among means (P> 0.05).

100
O 14mm a
g0+ | M 45mm A
z
3 60+
‘g b
40+ b
& 0 B B
20+
¢ C
Control ScG Smj Fenitrothion
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Fig. 3. Effect of turf height on the pathogenicity of Steinernema
carpocapsae GSN1 and S. monticolum Jiri against fourth instar of
Spodoptera depravata in the pot. The same lowercase letter (14
mm) and the same uppercase letter (45 mm) over the bars
indicated that there is no significantly different among means
(P>0.05). Turfgrass species was Zoysia japonica.

vl 383 g LCsofk2 ZH7 6.99F 3.9%3,
LCooZt-2 99.49} 656.30]31=HTable 1).

S. carpocapsae GSN1 H|S8} R {HH {dt
S. carpocapsae GSN12] B A-2 ziciuhinle]
7l°ﬂ w2} x}el7} QliekFig. 2). A2 544 28 %ﬂr
@3 XW%— 7t7t 73.3%9}F 66.7% 2 7447 0] %]
—4 5HFL 10%2) 3 e Jehid=GY:
F=20.46, df=4, 10, P=0.0001; 5: F=9.0, df =4, 10,
P=0.0024).

27| HelAM
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Table 2. Efficacy of Steinernema carpocapsae GSNland S. mon-
tocolum Jiri against fifth instar of Spodoptera depravata in the
field

% reduction % Mean no. %

Treatments +SE corrected of ants/ reduction
- mortality’ plot=SE  of ants’
S. carpocapsae _
GSNI1 31.7x6.9 12.8 33+£1.3
S. monticolim 233464 20 28+08 67
Fenlwothion 40% 984434 980 13203 567
Control 21.7£5.0 - 2.840.8 6.7

!Corrected mortality = (Treatment mortality —control mortality)/100—
control mortality.

*Mean number of ants (Formica japonica) in the pre-treatment plot-mean
number of ants in each treatment plot.

A AZe] WA AAAA 14mme] A A= S.
carpocapsae GSN1o} 40.0%, S. monticolum Jiri o]
33.3%9] A8 el o] fenitrothion®] 83.3%9
v 8l FIcHF=127.77,df =3, 8, P=0.0001). 28|11
45mme] T XE 14mme] o o) v]dled XALE
o] % Y}tHF=160.06, df=3, 8, P=0.0001) (Fig. 3).

Ziclgbuel F500 st 2SEHAN HE9|
field Al &
=0 2EX[GAM RIC LI YK|AME

Fieldo| & Aeahs}l 58336l )8t S. carpocapsae
GSN13} S. monticolum Jiri®] v} &3= AWAIY s}
Zrol YA vpeldthF=49.51, df =3, 12, P=0.0001).
A F-9 BAAZEEL S monticolum X 2] - A
2.0%, S. carpocapsae 2] FNA] 12.8%9%] e} feni-
trothion A&7 98.0% . 4, AF A= 39 7)
u)o] 7}A-8-2 S. carpocapsae X BT\ #HII)
gl et S. monticolum 2] FAM = 6.7%, T B F
AME 6.7%G . 1Bt 43A|Q] fenitrothion *]2]
TFAAE 56.7% Ho Aulx= A=d T3HEA
Aol M= ﬁﬂ% WEA] gkgk ot AbEAe] 2
A e S T Aoz JePgoh(Table 2).

SEOIFAI 2EX|0IA RHC[2| o120 ME EC|

Lgte] SXAH

Ae) ] o) 31 S. carpocapsae GSN13} fenitrothion
2] &ol °F3FE& mIFHTable 3). 53] S. carpocap-
sae GSN1-& 3-dcm ol 2 A= 62.2%2] vlA| &3

E Jeplglon, 6-8cmel 12-14cme] ol oAM=
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Table 3. Effect of turf height on the pathogenicity of Steinernema carpocapsae GSNI1 and insecticide to Spodoptera depravata larvae in

the field
% mortality +SE % reduction of spine-tailed earwigs'
Treatments
3-4cm 6-8cm 12-14 cm 3-4cm 6-8cm 12-14cm
S. carpocapsae GSN1 62.2+5.9bA 0.0+0.0bB 0.0+0.0bB 0 0 0
Fenitrothion 40% EC 95.61t4.5aA 95.5+2.2aA 88.94+2.2aA 100 41.8 16.7
Control 0.0+0.0¢ 0.0+0.0b 0.0+0.0b 0 0 0

Means within and between columns followed by the same lowercase and uppercase letter are not significantly different (Tukey test, P> 0.05).

Turfgrass species was Zoysia japonica.

Five 2nd, 3rd, and 4th instar larvae of Spodoptera depravata were placed in each plot.
'Mean number of spine-tailed earwigs (Forficula scudderi) in the pre-treatment plot - mean number of earwigs in each treatment plot.

28 &7} glgdokh ¥, fenitrothion &) Fol A=
o ol whE H-2H Zfel7b AT 3-8cm o mF
AME 95% W99 wkAl&IE Jehligly, 12-14cm
Foll M 88.9%2] XAgqE Velglel g, AAW
#¢] WE= fenitrothion X 2] Fol| Tt 7FAZ R}
%, 3-4cm A TFAAE 100%2] FHasg BT, 6-
8cm Foll A= 41.7%, 12-14cm T A= 16.7%2] 7}
4288 vepf gloi(Table 3).
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