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Occurrence of Insect Pests and Selection of Insecticides on the Beet
Armyworm (Spodoptera exigua) in Rucola (£ruca sativaMill.) Fields

Young Su Lee*, So-Hee Kim, Jong Yoon Choi, Hyun Ju Lee and Sang-Woo Lee
Gyeonggi-do Agricultural Research and Extension Services, Hwaseong 18388, Korea

ABSTRACT: We investigated the occurrence and damage information of 9 species (7 families) of insect pests in two places of rucola
(Eruca sativa Mill.) cultivated houses in Gyeonggi Province from 2019 to 2021, and selected five insecticides that could efficiently control
the beet armyworm, Spodoptera exigua. Five insecticides (spineram SC, fluxametamide EC, chlorantraniliprole WG, cyantraniliprole
DC, and emamectin benzoate EC) showed high control effects over 95% against 3™ instar larvae of . exigua at the two places of rucola
cultivation, and there was no phytotoxicity at double dose of concentration.
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Table 1. List of the five tested insecticides for the control of
Spodoptera exigua

AI* Formul- RC’ Group .
(%) ation (ppm) (No.of MOAS?)

Spinetoram 5.00 SC® 25.0  Spinosyns (5)
Fluxametamide  9.00 EC®  45.0 TIsoxazolines (30)

Chlorantraniliprole 5.00 WG 25.0  Diamides (28)

Cyantraniliprole 5.00 DC®  50.0 Diamides (28)
Emamectin benzoate 2.15 EC 10.8  Avermectins (6)

Insecticide

*Active ingredient, "Suspension concentration, “Emulsifiable
concentration, ‘Water dispersible granule, ‘Dispersible concen-
tration, 'Recommended concentration, ®Mode of action.
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Table 2. List of insect pests found on rucola (£ruca sativa Mill.) at Hwaseong and Goyang, Gyeonggi province, South Korea, from 2019 to
2021

Degree level

Order and Family Scientific name
Occurrence® Damage®
Coleoptera
- Chrysomelidae Phyllotreta striolata -+ bt
Hemiptera
- Aphididae Myzus persicae -+ -+
- Pentatomidae Eurydema dominulus ++ ++
Hymenoptera
- Tenthredinidae Athalia rosae ruficornis ++ -+
Lepidoptera
- Hyponomeutidae Plutella xylostella b Ht+
- Noctuidae Agrotis ipsilon ++ I
Agrotis segetum ++ A+
Spodoptera exigua +++ e
- Pieridae Pieris rapae + +++

“Degree of occurrence: +++++ very frequent, ++++ frequent, +++ moderate, ++ rare, + very rare.
bDegree of damage: +++++ very serious, ++++ serious, +++ moderate, ++ little, + very little.

Table 3. Control values of five insecticides against S, exiguain rucola (£. sativa) field, Hwaseong after 7 days of treatment (n=50)

Survival rate (%)

Insecticide Control value (%)
I i I Mean'
Spinetoram 0.0 2.0 0.0 0.7b* 99.3
Fluxametamide 0.0 0.0 2.0 0.7b 99.3
Chlorantraniliprole 0.0 4.0 2.0 2.0b 97.8
Cyantraniliprole 0.0 2.0 2.0 1.3b 98.5
Emamectin benzoate 2.0 0.0 0.0 0.7b 99.3
Control 90.0 92.0 90.0 90.7a -

!Coefficient of variation: 29.6
*Means followed by the same letters are not significantly different at p < 0.05 by Duncan’s Multiple Range Test (SAS Institute, 2011).

Table 4. Control values of five insecticides against S, exiguain rucola (£ sativa) field, Goyang after 7 days of treatment (n=50)

Survival rate (%)

Insecticide Control value (%)
I il I Mean'
Spinetoram 4.0 4.0 2.0 3.3b7 96.3
Fluxametamide 6.0 2.0 2.0 3.3b 96.3
Chlorantraniliprole 4.0 2.0 2.0 2.7b 97.0
Cyantraniliprole 2.0 0.0 2.0 1.3b 98.5
Emamectin benzoate 0.0 4.0 2.0 2.0b 97.8
Control 94.0 90.0 86.0 90.0a -

'Coefficient of variation: 20.7
*Means followed by the same letters are not significantly different at p <0.05 by Duncan’s Multiple Range Test (SAS Institute, 2011).
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Table 5. Phytotoxicity of five insecticides to in two rucola (£
sativa Mill.) field after 3, 5, and 7 days of treatment

Phytotoxicity (0-5)
Crop

Insecticides (Cultivar) Recommended Double

concentration concentration

Spinetoram 0 0
Fluxametamide 0 0
Chlorantraniliprole (1;1(1)2(1){1; 0 0
Cyantraniliprole salad) 0 0
E .
mamectin 0 0
benzoate

Fol AlAA o2 s AIE S8l ASAE o83t 35t
2 Ao thet oE Tt e AA A Al A A=
MAZASZ Te 2=A& Jd7])31 Qi Brewer and Trumble,
1989; Moulton et al., 2000; Chen et al., 2002; Ahmad and Arif,
2010; Lai et al.,2011; Zhou et al., 2011; Cho et al., 2018; Wang
et al., 2021). & AL A T bt 38 8-20]) 96.3~99.3%2)
WA 8 7= 2 Y9 spinetoram @] 739 -2 A ¥ 2l spinosad 7}
Z|Lof| = spinrtell Tt As-ghg o] wie- wQithe A 2
e 9= Wb ol(Wang et al., 2021), #[3/do] wh=7| "2
Bk op e vl A Heke s f4E s A= A=A L
o{(Moulton et al., 2000) &2 A2 ZAASfof Sk A o|c).
Diamide A g 2] 44?1 chlorantraniliprole ¥} cyantraniliprole
= B ApoA i A Eel A shehe] thal 97.0-98.5%
o] A AIE EtH(Tables 3 and 4). SPA|RE T2 B
3R slls-5oll thell diamide Al Q9] A=5-A17F -2kt
o =7 FollA Ao whe} whE S 2 ZJH/d o] ZFE Az gl
o}(Nauen and Steinbach, 2016; Cho et al., 2018; Wang et al.,
2021) G2 ER] Y= 9|7} T Qs|t) Park et al. (2021)2>
diamide A3}/ shELpof] tis) 90% o] o] AFE S Hel
broflanilide, chlorfenpyr, fluxametamide, indoxacarb, spine-
toram & o} 8¢ SPehb obA] Fhe] LIS AAISHAL,
Lee and Park (2021)% shihpnt opujah G A ejuia
(S. frugiperda)Th 22 A e H(T2 8ol et Al opAl =
fluxametamide  AA3Hck. £3eto] Whshs shpgol
gt 242 o]0] P H el wAIE 915 diamide #1212 chlo-
rantraniliprole @} cyantraniliprole, spinosyn A& 2] spinetoram
= o8 FQ 7= o8& aslsljof & Aotk {7130
5| methomyl ] 73-¢- shtfuiato]l tieh A3 I &=
7h o9 Slths Bt Qled, ol A Al =2 SleE 2
23150 2 A e AEki(selection pressure)©] HPE A

T 38 Ylolekal AZFEtH(Zhou et al., 2011). THFLFTo

oha AR M} Bl A S R A Aete] WA
gFAJo] Al 2] © 2 #-2 emamectin benzoate (Zhou et al., 2011;
Saced et . 2012), T L], A0 4215, e} =, kA
&, LS 5 A AP Ede] Yon ZhFols bt
isoxazoline A€ 9] fluxametamide (Kim et al., 2017; Asahi et
al., 2018) 5 -4l o] 85h= A= & tieto] H 4= Qick

FHE AR 23 GRS TS}l 244 2EE
0]3}= glucosinolate-myrosinase A|AH] 58 2HaLE H|E
3 A12k3} A S0l A 2 Lk =t (Schramm et al,, 2012),
Spi I 8 244 RFEE B BoldoR of gl
ol 4951814 58 71591 E 27 Fick. 715 ) et 91
2He 7|FAEE B F50 AlEel w244 3152 o] 2
gk ol 7|2t b el A ol wheh 7|k ES
5 57404 Aleo|5 B et gltk(Azidah and Sofian-Azirun,
2006; Zhang et al., 2011; Mardani-Talaei et al., 2014). T}t
W 7| FA ] et 2SS B8 f-30) SRl 8871
Z33st A7 1.2 H(Azidah and Sofian-Azirun, 2006),
acetylcholine esterase (AChE)4 carboxylesterase (CarE) 2} 2+
o] AFA| 2] F53lof| sk AE0] BAofA AfolE B
Arh= ¥ 117} 98-8 13| 2 ul(Zhang et al., 2011), E2!
ofAlofl k=FEH ek AE S wEt A A tE
FAo= Lhehd 4 gtk

wfebA] shatol g ol Qb
S AR AR MRS AT 4 e )

=]

o2 g o
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