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Occurrence and Control Method of Rjpfortus pedestris(Hemiptera: Alydidae):

Korean Perspectives

Un Taek Lim*
Department of Plant Medicine, Andong National University, Andong, Korea

ABSTRACT: Hemipteran bugs, which were previously considered as secondary pests, have currently become important pests of
numerous crops. Among them, Riptortus pedestris (Fabricius) is a major species that occurs in Korea, Japan, China, and South Asian
countries. Riptortus pedestris infests leguminous crops like soybean, vetches, and red clover; fruit trees like persimmon and yuju; and
grains like barley, foxtail millet, broomcorn, and sorghum. Riprortus pedestris causes the greatest damage to soybean, as it is the most
suitable host for the bug. Feeding damage during pod formation significantly reduces the yield of soybean. Currently, 17 insecticides,
including diazinon and etofenprox, are registered for the control of hemipteran bugs in Korea, and growers apply insecticides two to
three times on a regular basis. Aggregation pheromone traps are widely used as a monitoring tool and partial control measure. The
aggregation pheromone of R. pedestris attracts conspecific adults and nymphs and is used for food exploitation rather than sexual
attraction. In addition, the pheromone serves as a kairomone for egg parasitoids such as Gryon japonicum (Ashmead) and Ooencyrtus
nezarae Ishii. As a new method of pest management, nonviable host eggs were included in the pheromone trap to catch R. pedestris and
propagate parasitoids. As a part of cultural practices, resistant soybean varieties with specific color and size of pod and control of
flowering time through the alteration of planting date can be used. For the effective management of R. pedestris in the near future,
development of cultural practices that can support natural control factors and the use of multiple control tactics are needed.
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2000\ 5= o] S| WARFo] A SISt o] F =-A{E
EohA] Qo A0 ARl ego] of gl Aot
(Bae et al., 2008; Lee et al., 2009a). o] H 5= =252 2} 5=
o] S R AR HE R T W A ) g Fad
S0 Sk B ol ob 4] WakelA] srout Aol
whEal o e} G aro] ol A A ) 5 4%
o] Yzl wsktel wet walRo A5 HE AgE
A, 5789 A= Tk A AA el SR A S0l el
© & A= YIrHBae et al., 2008). Y| & 7] S Hlol| 0|5+ =
AR R FEpio] QoA LA HEEAY)
M[Nezara viridula (L.)]= o}¥tjA LEo 2 JEA=
19601t) 2k Bz 5 Alo] eljoptolgont Zze) =
Aol &fshd o] 3LET} 85 km FX£0 =2 o]5gt Alo] W E S
tHTougou et al., 2009). Tougou et al. (2009)2 7| A2 E £
A3 A} o] 2] AE 1-249] 7]:20] 1960 tho] Bl 3]
2000 ol Hat 1.0-1.9%7} AR5 4K S o]5fel U=
7H B A AL Qs Ao BAs H
Saleiol A Sofict el Btz o)l AR Riprortus
pedestris (Fabricius) (Hemiptera: Alydidae)] 2] SHYH =7} 7+
% =om, Fig. 1] 9] Sha=t W3 7 4252 o] 2|3t A3k
< REgstar ook el 1990ty o] %}k =fufjol A=
2000t o] % Shaet W3 A 7F A F7FsHH: 5HA]
Tk o]e} Zro] thefet A A MHES oSt A 9 A 5
o] 7|4 3 o) M| A] QoI 1 FA0 A H o]
A= Fohee] sl Ao BRekA f1A], WA
AYeR, WA o Thal] 7] s Ul & £RES atsthe]
U S0 nas
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I mE el et Al 2o el e A} Riprortus £5(Stal,
1859)0ll &31 Riptortus4:2] kA= A AA Rz e
Zhag 7h8foke siSoltk(Kikuhara, 2005). £2]32] e 24
Fofli= A AlA 500145 20001F-2] L5-0] gloH, T2 of At
oF G Agol Hol EERITHGhahari et al., 2010). =Hjof| A
£ 5% 659 250l 7155 <] Atk Pack et al., 2010). U2
M= FeEZivIS =S BIESiA R linearis, R.
ryukyuensis 2] Riptortus<; 3%:0] 1=} Frie]7]u] ]2
== 177500\ Gerris pedestris Fabricius2 &z 2
H e 18730l WY H Riprortus clavatus Stal = 271X
A8-E]th7} Kikuhara, (2005)7}F E%o0]W o2 ¥ ysioict. o)
ol FEshe FrhEn|sl 2=t A= Ao 7 14.5-
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Fig. 1. Number of published articles on Rjptortus spp. found in
scientific databases. KISTI, Korea Institute of Science and Technology
Information.

17.2 mmo| 1l AL 13.4-17.2 mm=E T2 5 Zof v|5] 212
7Kl 7124 7| (black granule) 7} Q1= o] F:82 54o]

tH(Kikuhara, 2005).
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S et A = A g A, = iR =
Am=d|Alok, Fgojalo, A2|F7L w]etal, Qltkeof Fazstal
?1tiKikuhara, 2005).
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A Bekelnisieleaide] walo] elxl 7| E
2= F1 ZE<21 F(Son et al., 2000; Kang et al., 2003), A&
%J(Mizutani et al., 2011), 3|o]2]#|X|(Seo et al., 2011), B-L2E
7|&(Mizutani et al., 2011) 53} THH(Kang et al., 2003), 32}
(Choi et al., 2000; Kang et al., 2003), } 2](Mainali and Lim,
2012), Z7l(Mainali and Lim, 2012), Z&, 7|74, =~(Kim et al.,
2010) solch. FrHe7in| sl 2= o] By gej e ofsi=
918l 2 Holot Gk el gt At7u] A go) o] Fof
F=H|(Noda and Kamano, 1983; Kim and Lim, 2012), TthA| =
T2 O 2 o Yoloto 3o r Fade U, &
18, At 5ol 7P F& 0= Kot Fo] 7 ARl Ho]
Yo]9(Kikuchi and Kobayashi, 1986; Bae et al., 2004; Seo et
al., 2011; Kim and Lim, 2012), 1 9] &, 7}\d5(Bae et al.,
2004), WF(Bae et al., 2004), =5 (Bae et al., 2009), S2H 5
o oA ukg 0] Fhsalet. ShAIt kgt Al

L oFZo| uka-5}4] B51= Z(Kim and Lim, 2012) 0.2 &



o} Thp= Frhe|fu| s 2l e gl A o] A& Q] ol el EekH
7152 B2l Lee et al., 2009b).
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IS 2AR FASIRARL TSI} STyl dotA

oSl YA ThE F3o] TR o Frka sgiek &
A 99) HRUETAE 88 ShY Sk BB A

1} 9Y FH(6Y T T Aol EAYRA 72k sl
(Lee et al., 2004). T-Hof| A= 84 20 57} S35 (black
light trap)of] 7} o] fatE]= Al7| 2 HilE$ItHKang et
al., 2003).

S]] s et 29 A2 2 A E
A Y53 Lee et al., 2004; Shin et al., 2012). 4= AAZ2] A

A f71o0e Ago] AU FAT felolu], AR wEA
13

13.5A17ko]H, 91571 & | 7 PAH(91%= 39.7 =)ol A=
FH 7] A LAl 149 15AZE Afol= EarE itk
(Numata, 2004). =75 4] FHof| Soi7kn] e =S
HH|5}A] ¢H=CHMizutani et al., 2008a). FHER o= A%
Z10] 83, Huh et al. (2010)2 1 52 5027w 52
A A0 A 2 27(25°C, 14L: 10D)o)IA] 14
olde AelFe 7BF FHEFTE7F HrkaL stk A FH e
2 Y5 5 o] & ol B g AupR| oA 5ol Yt
A2tsie, F 2ol Mlshr| A7HAl= A &2 v 33
A1ES AAI5PHA] AESH= A0 2 HQItK(Seo et al., 2011).
Melr19] F 2o A= A4S E s dol B HA| Hol7| %= 8}
=T, Jung et al. (2008)2- 7115}7] ZE2]E 41 4517] 9isf <] F-
B2HE F 2 ke g o]¢fsto] Eof = AAIEY titkrt
ofu] wu}E 37| wizol2tal kit

et 425 5%

L7170 S BER SAL7IFAE 2 Yol 210 &
ol e} th2 A R = glek Kim et al. (2009)2 3EEof Al

28 F TAE FEHE W 25C ollA] LollA] 5857t
Ao} st 71708 34000, 4% 0) 48 1099, 5 A1k
T=4567l0]2kal 3}tk WA Bae et al. (2005)2 A E-F-2} o)
FETE TS 78924 C ol A] Lol A 58F71A ©f Bt
F7I7EZ40do|H, 450 1249, F Atk 527002
2 alick. Brkel sl alaks 15-20909) HA 2. 510)
£ 5tH, 13]9] mmjojla] F 5507)2] “gAS A7 d(spermatheca)
o] RIVBIHA T3 0F30%2 Z=A) o] ALE-EITH Sakurai, 1998).
Eg7ns g eyl o2 A7} (Pentatomidae) =
Aek= o] Gz AheskA] ool Az Qi 3k o] o
AEA] 3R] ¢l SHe] =th(Jung et al., 2008, Kim and
Lim, 2010a). 3} 7|54 =80k ofu 2} vl 7|4l Zo e ZTE
= WE 54 Hol=tl, Leal etal. (1995)= o2&
A& 71l = ARAZ=ZE[Ooencyrtus nezarae (Ishii)] o]
g9 wzell Aekel Holekn AAISIc) ShAt
H] 7|54 5ol At oA Ralet o2 7|48 2ot
oF 5}7] wiizoll At e(fitness)= Hol Zch. LA 27 ofF
o] FRlofl vlal] Az ez 7] thel S WA A ol 5ol 2L
whez, Bk Ho) S 4171517 Shobe vl iLa @ E St Aokt
2 4 A 2335 A o 2 H eIt Nakajima et al., 2010) 121}
AU ARolA s ol F AT = 2850] 180 mz 3-575-9
340 m Rt} A th= X 317} Itk Tabuchi et al., 2007).
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A upago] Mg 21 Ertel 7] sle) e dou, areiel
LR B A 270 5] B A 5

3
WA HlEo] £ o9 AlEo] TS A Ashs v A

AJo] ot thal 5} tH(Suzuki et al., 1991; Lee et al., 2004).

A7 DA Frhe] A ml s el A & Al Al o]l ot wlsiE
AR A ZFHAR3) ol Frhe] 7im & 2 =2 A A5 A4
NS d, ¥ R E T TAR A W85 K3t
HE A2 A/dH]Eo] FAH7I(R6) A 9] 7Fafj e} =7
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2 Z713FtHLee et al., 2004, Jung et al., 2005a). Lee et al.
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o EAAA), TR B, Aol w44
=S 23 w/fsk= Ao & AeA QIekKimura et al., 2008).
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S 2 A o] iAo = w2 3 4
EAIE 7P FEE Bk S8 2ABHE =& ¥ (flushing
method)o] A E[1oH, o= Frte|/n| 5] 2] A2} o]
ol-57go] gt wmrIA U= Afe] Aglelrial aF3irH(Bae et
al., 2007). ¥Hd Fojl A Ha& = the b A7 7I2E
A, EAETA, ST A B AU Aol = B

o] 2= ik
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A LA o] WA oA 2= tho]obR]i=(diazinon), o =3
F=SHA](etofenprox) 5 17&0] 555 o] 3lom 7|4
A& AXBFIL QTHKCPA, 2012). 7] €123 2] 3| A 91
HIS=E(diflubenzuron)-2 35l tial AltelA] Extet

of thafxl= F2telA| axtrt Sl A o= A HrhAhn et
al., 1992; Kim et al., 1992). oF2Jo]| A {73t 5% A F2] 7
Z oFAloll gt A/dS B7FeEAlE o WA ARE (L Cso)
= =89 Fell IAgle] dEb] E7(deltamethrin) of 4]
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e =4 T HEof|o] E(phenthoate) ol A 71 w2 Ao
2 BuESth = ARt vl s Frhe e s ey
oM Bt WA AR =7} 7.5 ppm &2 7 Rkon, v
WYL 2I)(16.6 ppm), L2t 2AA(17.6 ppm), 24
L= AH(19.1 ppm), 7HEEETAH(28.4 ppm) 2] 20| ¢ItH(Bae
et al,, 2008). FAIRYA| A= WFvas SIS A
7|(R4)2} FAH|HA|(RS), SAHH7|(R6)ol 22+ 10 7HA
0.2 154 338] o EAIE A FEHA) H2A) 91%2] WAl
T2 7P =8 Ao HalE ek Lee et al., 2004). Lo A
= AT FA 27)0] 2315 Helslel BT ek
Aadtz ¢lckar sk thSetokuchi et al.,, 1986). Bae et al.
(2008) ZAleHA o] ot e R o] Atk vgEl 7t 10 v
go.2 opAlgio] vl ok 3 ZApolA o1 Aol ol
wellse] Al AT vl %8 Z0I2S Bk Ahn ot al
(1992)& =179 ofF 4717} X3 E 5 tEFHFE9
st o] HA 3] wolAtkar 31¢it). ESH Takeuchi and
Endo (2012)+= o5l Blal A45-2] WA Abs =7 108) o]/
7] tlZoll Q1 oFAl HAIE A= T sk =AY
o WA S aresfiof ghral ok shARE Frke A s
A= ols/dol Aste] ofAIE o83t AR Hoixl
th= Zlo] URkAl oot A vlg)7| & HA| & o] 83t &
oA 2 A2 3 A 3.1 km, G S 4.6 kms

9 & LERGTHTsunoda and Moriya, 2008). Z|Lo]|
= U7} A=A BT} 71 s 3A e (Burkholderia spp.
symbiont)2 F|5}o] A5A] A 7= Ao = dEFet
(Kikuchi et al., 2012). Kwon et al. (2011)-& AF&4J0] =2
O 7 H7hE 1 Qe A A 1450 sl oFAl 74
B7IeE Ay aaEEe] 23 350 WA et
HAUSHR O, 1204]7F 0] 5-0f] 100%] A5-55 Hof Uv
SAlel vlsl LR/ wol W=7 AL 3de A

3T,

]yt A

Y ox
Lo gl g
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¢

©

ErhR s 2 e o] Fets| 22 2571 (E)-2-hexenyl
(£)-3-hexenoate (E2HZ3H) 2! (E)-2-hexenyl (E)-2-hexenoate
(E2HE2H), tetradecyl (=myristyl) isobutyrate (14:iBu or MI),
octadecyl isobutyrate 2] 1] AJ 50| 815 & S m(Leal et al., 1995;
Yasuda et al., 2007a and b), E2HZ3H2} E2HE2H o] £ A&
©]al 14:iBu7} 371 o] 1:1:19] Bl &2 vigdsigle o 912
o] 7}&F At}al 3} th(Huh et al., 2005b; Huh et al., 2008).
Endo et al. (2005) 9] S0l A<= #| 24 A 5-0] ulj g} /9 7 v



£of| 93t atoli= 2] k=t Frhel/inls e ed A= 1
£ gl M-8 ek st 4l 97 Aok sl
oL}, o] AL A Hel 5 AL Aol uh2 Ho]el 4 glr}
3l Huh et al. (2005b)0] B39y TS (E)-2-hexenyl
hexenoate (E2-6:Hx) &= X TH 2L HE O 2 ZSof = U
A, o3 438 EH SR ARaRRo R Magic)
(Leal and Kadosawa, 1992). 3}X|%t Yasuda et al. (2007b)+=
E2-6:HxZ 14:iBu®} 97 ARE3S off Q1S X717
ool E2-6:HxS Moo = Beralsich. Eotelnls)
elcalAe] el A 4%l o8l HulEn 42 4
Fo) W2 RS TulolRel A W ol% 5 Aol the
Rol7} glAIEE 95 3 A7) AT 4710 W2
el siopont, 4ot AR A2 e
AZE 1090 A 20 AEuct Seron), 197
At P o
(Huh et al., 2009). Mizutani et al. (2007)2 x| ¥4 7} 2 2=
A 2] A9 Hgu| 2 o] o AR %2 51h¢l 14:iBu] =
/4 Bleo] S7sto] B W2 ki A S0l folEE Ae st
At A 2 2oll= 559 4 /H'(S‘J’]' oFF WLF7trelE
o, FHolRel s folE k=dA Ao i
(68-88%)°] Fr A O Hof %@ﬂﬂ“lﬂﬂia]xﬁﬂ et
H =2 A4 ?l(sexual) 7] H = Yol 52 75 A=
QRS dEF= 752 3= Ao A2 Yasuda et al.,

2007b; Mizutani et al., 2008b). Su|EAE Ectgu] e e
AR A2 AR = E2HE2HE= 7122 A= {2l

3= Ao 2 dHF=d|(Huh et al., 2005¢), o]t WA} 791
Ao Bl Aulsie) e ael 018 w2 9o
S42o] 4o JoR Ho} lmBtelAle) uo] eha ek}
THi0] 9l AL Welth 7k Bl SR B4 2
T wHek=d], o] A2 10-114E 7t2Se A7k FHgA ol
e PELEEPEL N R EEREEP RN
42191 7)%50] & A0 AAIE| ek Endo et al, 2010). T}
oAl gt 2ol et e whgol 715 A5 et
Aot wAR o] jlom, FoflAfs Hl=E Efo] folE=
AR 4] 7 MZIRI-R2)) 7P =2 A2 F2A

th(Kim and Lim, 2010a; Endo et al., 2011). &2} A& 252
83 folEo] o] 2 el way mE T
A5 YAE ffsf AREE AL Uk ok A Aol S sl 2R

=22 d#A IR &AL Jung and Im (2003)2 451
Ao Ol%ﬂ* % Egljof| A g=710] eFlo] vl 108) o)/ uk
Hol o7 Fotej7inlsl e A 7E A
13k vf Q). 3EA|NE Bae et

flo %o

o
o

al. (2012)= 47 A Zoll 2t 7 4450 Flavks gelst
2] Z5F T Mizutani et al. (2007)-2 7 S0l 4] =710] &
Bl AR EEC R oejxl E2-6:HxS Wiste] Bl g
Hf Aok

el u] & 2 A Ay ol o]l A el et 2 EFY
< YH(EHEHH, AHORRE 60 cm Foo A FAZF
o] 714 Wth(Paik et al., 2009a). H 2= EHof {-21H Fte]
e =AY o Aduls 1501 2 7 450l 71 Bekal,
o] E A 9l Efof 7IRE kU A e FAlof 32

EltH(Paik et al., 2009b). Bae et al. (2010)-2 Ech2] 7iv] ] ]

R} Egle] AR §R5 B ZAtslel B4
2ol 7H) Bl folES Busiglon, the-e ual 34,
A, g, Zae) geo| ik, Eak B olo] ukE u)imo]
A= 80 cmollA] 715 12 SelEiglct. B g

2 o] g felEYS 21
ARE A G0 2 AR 49 AR o) A fhaet s
a4 F ofol AR

% o) —7}011 m}t ot ST S A 24 Wy
385-770 m* 1748 AA5H= Zlo] wshe Y 4 ek 5
ek 71 AE Ef ) ankE AdeAl7]7] fle Ay 2
&R AAE o183 A77E o] ko] Hgiet. ol Sol
Aol Exof Hol(dx i+ Az B3+ B)E A7kt
o] H| 2k dolE Egolu 4] Errt o g 4:0)
oF

oFA T} 42712 6018k 4= ¢Jrha 3}t Huh and Park, 2006).
Huh et al. (2005d)-& w7t S7bol|A] A 27 w217 841
A ARgshs A Farstod, o3 9] =R fAarE gy
Eﬂgq 3_7-11} H]ﬂﬁ]-giq— ]i 57:]]14 [e}fe) _q,dg mx]u} s
o] HEE FEES FAAR X EFoA I 2=
S AMESE Eo] 9l =5 o)A AR E RITE = =

74& Ik o SRl A ofFoli TR S5uo)
Felgiths ZlQld, o7 AuET} e 450l Sk
o EA) TR A BolFE A0 GRIEHO R ALY A
Q4 B Golsls el eejo] us) A4 7Hs e )
AL 54 Flo] Z7HA171 sherhs Ado] gleka 319
o}, T £ e WAstel iAol 9l kS ol
A= B gig], 5 )] vhU =l (Manitoba) E3 Fe)
2 5O AR L th(symmetry) ERS ARG HS
7)%0] By Egolu} letu| = Edo] 1]3) 6-28 Wl g
© A} feluo] hESl g0 ® A ARtk s
th(Kim, 2012)
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XHo| of

—_ 1

oo

EA Aol de] AR HAES 7o o] 52
1) BEEC] 5o, 2) 2240 7|FNte R e W50] 755}
™, 3) W& 7|5 Wro A= AR FA1 7}, 4) 7]
A7F tiRE WA vk AHES 7R )ltK(Pedigo and
Rice, 2006). =1 A4 7-2] A=4] WA ol o] g H =} 2]
o] 7] Eo) 71 g 2] o] o)A LEK(Or, 1988; Knight
and Gurr, 2007; Panizzi, 2013). E3Abo]] UERt LR 72]
AEA A9 7P ARl o= FEEN =AY A
AMEA HAE Y8l AA o8 Yetol]l =4 Trissolcus basalis
(Wollaston)©]tHOrr, 1988; Knight and Gurr, 2007). Corréa-
Ferreira and Moscardi (1996)+= =AY 7 A& $J3l T basalis
£ WASIAE u) Exdo] EIH e AE 54% AT
o 2Bl A Wi 58% 71 ghasto] mael AElo 2 Al 7t

Table 1. Natural enemies of Rjptortus pedestris

T3S gl

HrHe v &= Lol A f-Slohe A7 RE e
N AALH[Gryon japonicum (Ashmead)] 1} =HA|AZZ
o] R Fo|tl(Paik et al., 2007a; Son et al., 2009). Y Eoj| A
Gryon hakonense (Ashmead)®} Gryon nigiricorne (Dodd),
Anastatus japonicus Ashmead= FChe]7u]3] 2] =2 2] 7]
A= BarEo] SlekTable 1), =elA4E L GzAlg
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(Table 1). =AY 45EH ) Frhel7iv] sl =aAet 7ted
LA o] Lrof| et A A Al A Frtel 7w 6] 2] g2 2
-2 ] A58} tHMizutani and Kunimi, 1999). Teraoka and
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Native Life stage

Species name (Korean name) location  attacked

Other hemipteran hosts (Korean name)

Insecta
Diptera (Tachnidae)
Dionaea magnifrons Korea' Adult
Hymenoptera (Encyrtidae)
Qoencyrtus nezarae Korea® Egg
(AN ATEY) Japan®
Hymenoptera (Eupelmidae)
Anastatus japonicus J apan11 Egg
Hymenoptera (Scelionidae)
Gryon japonicum Korea’ Egg
(=AAHA L) Japan®
Gryon hakonense Japan15 Egg
Gryon nigiricorne Japan3 Egg
Bacilli
Bacillales (Bacillaceae)
Bacillus thuringiensis serovar . apan16 Nymph

morrisoni (H8ab)

Anacanthocoris concoloratus®, A. sordidus (213 E]L.;?A_XH)S, Chauliops
Sallax (A==, Dolycoris baccarum (L&A AN, Eysarcoris guttiger
(Auro)S2w AN, Homoeocerus unipunctatus (52452 =2, H.
marginiventris (=53] E]h:?jZH)g, Leptocorisa chinensis (iﬂlaﬂliﬂZH)“,
Megacopta punctissimum (S Z =N, Nezara antennata (Z8x=
AN, Nezara viridula (FZZM DA, Piezodorus hybneri (7t2Zx
XH)3’4’7, Plautia crossota stali (731'&1‘@‘“7]1}-:%1]1)10

Nezara antennata (%/\lilr_%?(}])n, Nezara viridula (%@%Qi%x}])n,
Tessaratoma papillosa13

Leptocorisa chinensis (328 2] =AY, Cletus punctiger (N Z7}A]8] 2] =
A", Cletus rusticus™

'Son et al. (2008), *Paik et al. (2007a), *Hirose et al. (1996), “Zhang et al. (2005), *Nakajima et al. (2012), *Tayutivutikul and Yano (1989),
"Mizutani et al. (1996), *Takasu and Hirose (1986), *Tachikawa et al. (1963), '®Tachikawa et al. (1977), '"Noda (1989), *Hokyo et al. (1966),
*Xing and Li (1990), “Noda (1990), *Mineo (1981), "*Kubota et al. (2006).
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