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Control Effect of Insecticides against Chilo suppressalis Walker of
Native Miscanthus in Korea
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ABSTRACT. Miscanthus are perennial rhizomatous grasses and considered as an ideal cellulosic bioenergy crop. Recently, it was
reported that Miscanthus was damaged by the larvae of rice stem borer, Chilo suppressalis Walker, one of the most destructive
pests of rice in Korea since the 1960s. This study was thus conducted to evaluate the insecticidal effects against rice stem borer in
the Miscanthus cultivation fields for two years. The experiment consisted of four chemical agent plots, one environment-friendly
agent plot, and untreated plot. Untreated plot showed significantly high damage of 50%, while Buprofezin-Tebufenozide and
Carbosulfan-Methoxyfenozide treatment plots showed low damage rate of 2% with low larvae density of 1 and 2.3 larvae m™,
respectively. Damage rates of Tebufenozide, ChlorantraniliproleIndoxacarb, and environment-friendly agent(MatrineWood
vinegar solution) were 15, 26, and 18%, respectively, which were lower than that of untreated plot but higher than those of
Buprofezin-Tebufenozide and Carbosulfan-Methoxyfenozide. In conclusion, rice insecticides were effective against rice stem borer
in Miscanthus field. In particular, the treatments with Buprofezin-Tebufenozide and Carbosulfan-Methoxyfenozide showed
excellent control effects with control value of 93.3 and 95.2. However, further studies with different types of insecticides should be
carried out for the selection of insecticides with more effective control of rice stem borer.
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E=2 FE9 Q)th(Lewandowski et al., 2000; Koonin, 2006;

A= FE T (Poacea) &= C4 AlE <21 7|&olx}l  Atkinson, 2009; Chris et al., 2010). A= X|3}7F o2 ¥
(Panicoideae)®] A& (Miscanthus)ol] &= AE=2 AlAl Alshe U A=A FT4E 880 #11 £ =9 of
Ao m 170] Fo| AMFITtaL A Qlrk M= Selv B ABAF o|JA|I7t Hom FHas o] §JEo] ol FH|AHY
g A Ao AA de] £xstaL = hdA EE2A 7 7Fssithe ARlS 7HA]AL Qlo] Hio] Loy A AtE = A
ZF2 AR, A SolA] L2k FEE HASke] oFE & F8AJo] =t} (Lewandowski and Schmidit, 2006; Moon et
L o] Fo3F RALRRE o §E[low, Al el Az al, 2010). oA H4bR] =7Fe) ARE B85kl A
3 7ol M o) Mg uio] Abxe] = 40 W) Sof  RAom BIwo] Qi cheket A oA HAANL o
o]-§= o TH(Lee, 1985). A T2 AAAY M= 2 Holal opf Fxl AA9] Hio] e ol|A2tE ks ¢
o AHES) AR, Hioleo|A] & Fof o8 dff kEefigtor T A, 20099 wEEH A AL
Hhoto] i o, I FoAE FHE 34 oUR] I E’(M.sacchariflorus cv. Geodae 1)& 7H%3} % tH(Moon et
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al, 2010). ‘AN1E’= A o] 331 AErF Fof Hio] )
2 g0l otk BolAjol vls) 50% o4 wol W] #
AL olg3t vlol ol s AL ojs) 2uTe 2 7
SANE Ao R AHAS Bejsh Uk 9k Moon
et al, 2010).

o]t (Chilo suppressalis Walker, Rice stem borer)=
ol Hik AEE 7helehe dEAel soew 2 &
doprlol Zh= 9l 35 BH Fof| f5t oA HF
3= t)aEz] Q] Q] dfj5o]t}(Atapour and Moharramipour,
2009; Lee and Park, 1991; Song et al, 1982; Choi et al,
1976). S-2jutetol| A= A 1960 tljof] B of T REAYS}
of I a7} Hzket A 1 sfiFol e 1970t =y
B B o] 353 oo uhE Ay Wsk 55 =
7] o], 27] 58 T8 I YEE Ak HFdAY
Al 2 71 AS2 5o B alom Qlste] {5 WA
o] Zraatgleh. o] & 1980\t $uk, AYRFo] ThA] STt
she FAIE Boy W& s fAskaL jlon i
Ao £AI7F He w414 sz HiaE It (Uhm
et al., 1986; Park and Hyun, 1990; Lee and Park, 1991; Lee,
1999).

2 AL AAE st AR 24 A £71
#1507} SHE hefske oleEu {50l WA
L o= Qs 717t R A= 5 sz @Ak 9l
- TL 5% Al AN (M. x giganteus)ol| Al G =k0] S
AT Ao Al A ol A EakR{ sl TE
et HaE dbp Qo) o]ghguby wjsfjof gt Hile
$13IcH(Kang et al., 2014; Jeffrey et al., 2010). ©]% At
of W¥sh= olstEu £5-0 dE Aol ditt A4
T7F I e O (An et al, 2014) o]S}gupte] WA v
Holl thgt Atme A7 Aotk oA AAIE HE
o] o qR|AERA 0] &3] fIste] otz Aul7} o]
Folglel what A A o WSt 7] HejR] s
T olshEurtel autAQl WA Zide] HAsith &
A= Hofl ARSI olabuitel WA ofA] A7t

ofw L i
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AFSHo 0.0, ok, B, 4H A Ao
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AL st S8k A
o= mfo] AR B7]0} A4 el ojzh
% 455 2SI UE 2AE 24h 24
ol7] $I51o] Al 7H Aol 2zt AL A5

T3 YF 4% YERAL T olshyipye] WA
oA Aol 150] A8 ATES Pobur] $ite]
ot 2@ 41713l 3URE 1817 olshyLpy 5ol
S 797HK) YR AR AS A AXSHT A
g 2AH: 0] 2715 AARelA dslel 24 2
7] #7] 5 SAste 24 Auat AAReR 7
470 9 BrAE SAsteon] £7] B2 w ol
Hag olgsle] £ WAl nirlE S5t

oA Aol MPASHE ojshEuby WA w1 A4S 9
3 1817] olsheLbd Al H47] 9-129) ©]F 24 ] 10
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Table 1. List of insecticides used for controlling Chilo suppressalis Walker.

Abbreviation Common name Trade name Manufacturer Rigﬁ?@;ﬁid Fa(;fgllﬁa(t i/f)) )rzly
BT Buprofezin + Tebufenozide Onnuri Kyungnong 1000 WP 12+5
CM Carbiosulfan + Methoxyfenozide Hongmyeongtan  Nonghyup chemical 1000 WP 5+3
TF Tebufenozide Mimik Kyungnong 1000 WP 38
CI Chlorantraniliprole + Indoxacarb  Allise Dongbangagro 335 WG 3+4
MW Matrine + Wood vinegar solution Myeolchungdaejang Nature&Fuure 1000 PE 9145

YWP: wettable powder; WG: water dispersible granule; PE: plant extract.
*Active Ingredient.
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379 157] 759 2= 5= 2ASke] Blast
At 27] R GEUE 2AS glohe] FAel et
OB A2 FER 1xIm A7]e] 3 AHE A9 A1
sto] AR S07he) o) £712 AFeton, &
7| He&E ool olstel FRol HU 57
(wormhole)~E ZABIG I 93 Urlt 27 Fsluhiy
g Az wakem zojo] 2ARIAth okAe] WAl A TS
U= 2 WAl [rafe] o] SR - 2=t
of WAL )R AR Fo WA EIX1000.8 AT,

FAEA]L2 R (version 3.3.1)2 o]-85}o] FHAHLA (analysis
of variance)2 3} o|sp gl 8-=of 3t kA 1A
BT P<0.05 20| A Duncan®] t}5H Q] HAHSZ A
el folge AT, o Ael F 55 Wt
A 2]t} ofA| A 2511t two sample t-test RO 2 -9
4= A4kt

dn o
oA Wolrt Z@s}7] olxiel 3o ol Al Ao 33
oA o) AshAel ESHL G olshELby UE 95
Mg AR A 2AF AR 399 olshgube o
8 KshAolut MAN TA A W on o]t o

A B An et al. (2014)2} 22 235 2 IcH(Fig. 1D).
ok 2RNA dE 5 DA 20149 A A9 9

o] A ute], A5k onbE| = Uebkal AR S
Aol i FEEL] {FZo] E717F obd AA|Fol A HAE
ok AR EA ol A= Al ARA F 320t2]e] fFo] W
AE I 1 F 26mtE] 7t AFRo) A eutE]7F 2|51 of A
ARSI A AL 7|50 OE EF §5 UE e
20149 2] - k= ZA 6%, AP 5%, T2t 0%= LERSE
3L 20159 Bk 3%, AFY 3%, FoF 1%= Ade] vls| 7
228} TH(Table 2). ZF Al A2 % 45 = 2}
o|7} Qllom ke A9 9 20142015 HEF THE
Aol vla §F W=7l E=A UEbETh 20149 % 24}
AE B2 olshyibe] wiafo] 7 Wtd Sk 2
A WA AlE AR ARt o]¢ APS 3kl

olstguty UE % Wt oA sl vzl I
< gotr 7] el %5 Y=rt Eod oS e
2 o] A& 2ARGE A3k, 20149 137 o]y
A 217191 6ol ot 24 208 cm, 13}7] o] S ub
WA oFA A o] ]l 7-8Y AP A E 242 263 cm,
300 cm= /37stglom, 2317] ot Hhag 9 o A)
971 gEE 1Y YFAR|A 332.6 cm@] 24 UrE}
Wch(Fig. 2A). A ZAPIAE 64 8.6 mm, 84 9.4 mm,
109 10.8 mm=E AJ&o] o]Fojom 119 A4 Ht2
178702 A& g o g o]Fo] 2l Zog udEict.
2015 RAL Ao 24, £7] F7] SollAl o]t
b g o g 13k BS s Holx] Ftrh(Fig. 2B,
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Fig. 1. Chilo suppressalis Walker occurred in the bioenergy crop Miscanthus. (A: adults; B: larvae in stem; C: wormhole; D:

overwintering larvae in rhizome).

Table 2. Overwintering rice stem borer larvae density observed in stems and rhizomes of Miscanthus.

Number of stems or rhizomes

Region Year The number of stems infected with larvae Larvae infection
& investigated (%)
Stems Rhizomes
Muan 2014 191 0 0 0
2015 141 0 1 1
2014 99 7 9 6
Hwasun
2015 115 2 1 3
2014 154 26 6 5
Sancheong
2015 152 3 1 3
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Fig. 2. Growth characteristics in plant height (A), stem
diameter (B), and leaf number (C) of Miscanthus during
occurrence of the first and the second generation of moth in
Hwasun area. The vertical bars indicate standard deviation of
five replications.
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Fig. 3. Damage (%) by rice stem borer in Miscanthus stem after
insecticide treatment during 2 years. BT: Buprofezin + Tebufenozide;
CM: Carbiosulfan + Methoxyfenozide; TF: Tebufenozide; CL
Chlorantraniliprole + Indoxacarb; MW: Matrine + Wood vinegar
solution. The vertical bars indicate standard error of three
replications. Different letters above the bars indicate significantly
different value (P<0.05) calculated using one-way analysis of
variance (ANOVA) followed by a DMRT test (P < 0.05).

ojt g 759 Zhell® Qg weid = 9 WA A7
ans *}OM flsto] 1317] WA 24d7] 9-124 °o]F
H-g ASA| 45 A 152 Axstal 23b7] o]}
by A o)x1el 79 wAel A Aakg 2Rl
4: J&2jell w2 olstgupel o3t &£7] HeflEs A
gk Aat 2014 ofl= FA 2ol 4] 50%2] &7 9 dlgo]
BRI BT A 2]F 2%, CM *]2]5- 2%, TF 25t 15%, CI
A2 26%, MW A 2] 18%2] 1382 K i th(Fig. 3).
20159 ofli= FA gl qtol| A 23%2] &7 9 sfi&o] UEhytal
BT A&t 2%, CM A& 1%, TF A&t 3%, CI 2]+
26%, MW #2]3- 18%2] 1382 H it} 2014¥ 3} 2015
| BT opA) Ae)rh RA R £ &) 2
Hog ot oA Aol oF E7]5s) oA At A
¥ 9lom 2014 0]= BT, CM, TF *2]37} CI, MW g
TR Z7]9880] W¥kal, 20153 o= BT, CM, TE CI
A7t MW A2l tech E7]9]s)go] Bkt 2:dzke]
A=A Zgd 2A)|7E= BT 93.3, CM 95.2, TF 79.7, CI 54.4,
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gkom CI A2kt MW A2+t Z2H7) 20140 1.7, 2.7
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Fig. 4. Rice stem borer larvae density of Miscanthus after insecticide
treatment. BT: Buprofezin + Tebufenozide;, CM: Carbiosulfan
+ Methoxyfenozide; TF: Tebufenozide; CI:  Chlorantraniliprole
+ Indoxacarb; MW: Matrine + Wood vinegar solution.*ns: not
significant; *: P<0.05, **P<0.01.



234 L)

oA - ARD| - B

AT SARP 1817] §FUE EA A= 2014320 1]
ol EA T f5 WS s0%ol 4 Zradtel AR

B} o) ) ZabE g,
2617 opA Aol w2 ojshyLbye] o Z7]ulsh&t
olshiLbY 9% UES FUH O Wl AT BTO} CM
Hel7t 27 9 §EFUE oAl 7P mnAel A
o neEth 2187 oFlel MWE FH2 7o) 1))
A olstELbel o5t £7] wlsio] ofx) Lkt glof 4
Teat g2 Aol Hgo] 7hsT AT BehE gt
B AT A, ol Eabel WAISH: olshEub 552
oA AAR 4:3kA17191 397 AskAolLt MA KA F
2 WEel 95 §3o) was Egelael g o) 4
2 o 4 glth A AT

Q;@ HI1E oA T;g;q]xq gl sl= o] shyubare] b
= ooz A% M B At 1A 59 )7t of

d f30) 27 S AR Q18] Z7) Wit HlefglA
HeA BE 5 4FOR Q3 Hey Halrt 2 Aom
TREIch G u g AFAE o) WA olsh el =
Ak Qon] I FolHE FEd - bl el

ESHA (BT)F 7HE AT - o A H| A} o] =431 (CM)
27k 27193E B 5 EE Aol 7 Akl A
o2 IHERYOH WAZIZ) 93.3, 9522 WA a3t H
oft A& & = ATk I FUE ol F2 Hoj
A AN A A7) =g o] B iAo = (G E), T
o]oFA| =(Geigy Co. Ltd), HEOIEEGERI=HE) 52 Al
TE= E}"kﬂ ALl WAl & Bl oFslE AL

FAIORA] iRo] WATE 90 ol 4o 43k WA RIS
UrelREk 7 % o) AolAl el Egol Helet 45A

¢l HFEH =20 BB = H oA 94.19] WA|7HE UE
Y 2 Ao AET £ WA a5 H A tHChoi, 1994;
Kim and Lee, 1994). ©o]&= W2} A 9] HEfEA ZJo]of A
71Q18k= AL &2 Aztelw, ol tisl| & ZhEollA o]3Hy
L 759 Abeh A4 o] AE 2Hd Zpolof gk A+
9 o g2 AFAE o= sk WA Aol aaE o
of & A o= AZtE). ZSHFAZTAMW)= o|stghd
o Eol T 4.3%21 B LA oFAl A Al At
60.5%2] WAl&S LEFThaL B AlE] Q= (Park, 2014)
A@Aute] WA7FI 53.81F AR ZutE HIch ESE
Hpo| QUi AAHEZ A M= 2 PR 22 f54]
£ o R A o] SefjEar Q17| wiol o|3kgt
Wol o5 27] Ha] o] mar G AP kel
MWE 5419 A2} 2AE AN S 7] ol
ZA|E HLo| 7}5E Aoz woE|glon =35 Hr)
AL BE AB7 A TS AT 374 47
o} e Ao A,

(o] 3
=4

kO

1 L Hio] @ oL R ZHEQ] A Aol WAL o]
shgutel FakA WA S 93t 7| 2ARE 88517 ¢
3 A sk oA Ao A] 2014120154 24 F<t o]
shguel dE 5 Y=ot A9 A, W8 ASAY
ol ) HHA| g3 Hrlstax} =Tk A E
ol HAt= ol uel dF % Uike 201491
ot 201540 gHasts AP mlow AeEz 2014
i FF 0%, Sk 6%, A 5%, 20154 FLok 19, Bl 3 /0,
AHY 3%z SEuwy) o2 Jehgch 9% 930 1
T} =7 el sl 249 o= 1307 W 28] &
Z WA A7191 6- 119714 2%, 27] #7], 84 SollA]
A5 A8t 52 Tai7F YepA] grot 5ol HHiE 718l
3= Zlo] oA AL 2 mE A U= Aoz I
=Gl & 7hel & Fo 2 Qe &7] FH3 937t
SR Aoz ALREC Blg Ao Al o) =G
2R o|shEupbe] Wk Zhaolw Bt 9lgler 1 F
FEaa 7 - g iezto| EsiA|of 7hE A . u S A 5
wapo| E4asbA o] WA 7E7E 93.3, 95.22 o|Sh L) WA
A7t Sk gelskolnh

Acknowledgments

This
“Cooperative Research Program for Agriculture Science &
Technology Development (Project No. PJ 00924202)” Rural

Development Administration, Republic of Korea.

work was carried out with the support of

References

An, G.H,, Yang, W, Jang, YH., Um, KR, Kim, S, et al. 2014.
Overwintering pattern of larvae of Chilo suppressalis walker in
the bioenergy crop Miscanthus sacchariflourus cv. Geodae 1.
Kor. J. Crop Sci. 59(3):369-374. (In Korean)

Atapour, M. and Moharramipour, S. 2009. Changes of cold hardiness,
supercooling capacity, and major cryoprotectants in overwintering
larvae of Chilo suppressalis (Lepidoptera: Pyralidae). Environ.
Entomol 38(1):260-265.

Atkinson, C.J. 2009. Establishing perennial grass energy crops in the
UK: A review of current propagation options for Miscanthus.
Biomass Bioenergy 33:752-759.

Choi, S.S. 1994. Control effect of chemicals on rice stem borer (1%).
Research Report. Rural Development Administration, Suwon,
Korea.

Choi, S.Y,, Lee, H.R, Lee, J.O. and Park, J.S. 1976. Varietal



SH A oS sl olakubel WAl Ae) At 235

differences in ovipositional preference of the striped rice borer
moths (Chilo suppressalis W.). Korean J. Plant Prot. 15(1):23-27.
(In Korean)

Chris, S., Heather, T., Taylor, C., Sarah, C.D. and Stephen, PL. 2010.
Feedstocks for lignocellulosic biofuels. Sci. 329:790-792.

Jeffrey, D.B., Jarrad, R.P, Kevin, LS. and Michael, EG. 2010. First
report of field populations of two potential aphid pests of the
bioenergy crop Miscanthus x giganteus. Fla. Entomol. 93(1):135-137.

Kang, K., Hong, S.G,, Ji, KJ,, Choi, J.Y,, Lee, HH.M,, et al. 2014.
Monitoring biota on giant Miscanthus fields. ]. Korean Soc.
Agric. Eng. 56(1):89-99. (In Korean)

Kim, D.H. and Lee, G.H. 1994. Control effects of chemical on rice
stem borer (1*). Research Report. National Honam Agricultural
Experiment Station, Iksan, Korea.

Koonin, S.E. 2006. Getting serious about biofuels. Science
311(5760):435.

Lee, C.S. and Park, H.J. 1991. Changes in the occurrence pattern of
the striped rice borer, Chilo suppressalis walker, in Korea.
Korean j. Appl. Entomol. 30(4):249-257. (In Korean)

Lee, JH. 1999. Development of insect population dynamics and
forecast models: A case of Chilo suppressalis (Walker) occurrence
in Suwon. Korean J. Appl. Entomol. 38(3):231-240. (In Korean)

Lee, S.K. 1985. Study on the characteristics of growth and

regrowth in miscanthus sinensis. J. Kor. Grassl. Forage Sci.

5(1):1-7. (In Korean)

Lewandowski, I., Clifton-Brown, J.C., Scurlock, ].M.O. and Huisman,
W. 2000. Miscanthus: European experience with a novel energy
crop. Biomass Bioenergy. 19:209-227.

Lewandowski, I. and Schmidt, U. 2006. Nitrogen, energy and land
efficiencies of miscanthus, reed canary grass and triticale as
determined by the boundary line approach. Agric. Ecosyst.
Environ. 112:335-346.

Moon, Y.H., Koo, B.C., Choi, Y.H., Ahn, S.H., Bark, S.T,, et al. 2010.
Development of “Miscanthus” the promising bioenergy crop.
Kor. J. Weed Sci. 30(4):330-339. (In Korean)

Park, C.G. and Hyun, J.S. 1990. Studies on the regional characteristics
in the occurrence of the rice stem borer, Chilo suppressalis Walker
in Korea. Kor. J. Appl. Entonol. 29(4):257-268. (In Korean)

Park, M.H. 2014. Insecticide composition containing plant extract.
KR 1014078480000.

Song, YH., Choi, S.Y. and Hyun, J.S. 1982. A study on the
phenology of the striped rice borer, Chilo suppressalis (Walker),
in relation to the introduction of new agricultural practices.
Korean J. Plant Prot. 21(1):38-48. (In Korean)

Uhm, K.B,, Lee, J.O. and Cho, E.J. 1986. Differences in post-diapause
developmental period of striped rice borer, Chilo suppressalis
(Walker), (Lepidoptera: Pyralidae). Korean J. Plant Prot.
25(1):11-16. (In Korean)



