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- | Abstract | ~

This study was performed to investigate the hatching rate and eggs period until hatching in the laboratory
against lantern fly, Lycorma delicatula eggs with different collecting date of eggs, and the susceptibility of
26 insecticides to the eggs, 1st and 2nd nymphs of Lycorma delicatula. The eggs of L. delicatula were increased
the hatching rates as passed collecting date of eggs, and shorten in eggs period until batching. By screening
the susceptibility of 26 insecticides to the eggs, 1st, and 2nd nymphs, chlorpyrifos (312.5 ppm) showed the
perfect inhibition effect of hatching against the eggs, however, the other insecticides did not show that effect.
According to the collecting date of eggs, chlorpyrifos bioassayed the inecticidal effect with different concen-
tration (625 ppm at double conc., 312.5 ppm at recommended conc., and 156.3 ppm at half conc.). The eggs
collecied from Apr. 20th 2010, were showed the inhibition effect of hatching over 94.5%, but the eggs collected
from May 10th, 2010 were showed the inhibition effect of hatching as 86.7, 71.1, and 47.1%, respectively.
However, hatched eggs were all killed perfectly within 24 hours. At recommended and half concentrations,
the eggs collected from 15, May, are decreased the effect as 48.6%, 53.7%, respectively, and the mortality
of eggs hatched also decreased as 61.0 and 22.0%, respectively, however, double concentrations did not show
the changes. From the above results, it will be anticipate to show the higher mortality against the eggs of L.
delicatula when treated chlorpyrifos until late-April.
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AAAH 08 A2 dzto] what AYejghgo) Wststi 9l
L 7led|, 3] Sajueks Ay 1009 Eot A B IR Helela glo] AARE gike] gt At Basitt
R} 2u) W2 15T 7] 2Ar4-S Uehdo] ol g2 s)o] (Bale et al, 2002). ol sAHE AAARE ot ofyel 4%
A3t o] B @ st Meehl er al, 2007; IPCC, 2007). M, 5, Al BlE SAREAAE AR S
ZUH(Fuhrer, 2003; Coakley ef al., 1999; Woiwod, 1997).
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T AR HAE|o] ol th3t a5 AAjEE Tt 5 e
kol Tof w2 WA Es Yol ast HFojtt
(Bale et al, 2002). HA=2 YoM = 2L FaljFof &
Aoz e H3= F7lshe 7Hed|, 2 oA]7} 2001
| 33004 A BRI F 20064 FEAY, 20079 23
Aoz = w37} 571319 2(Ahn et al, 2007), 3
Lol Eojn], of g, hbY 5 s Sda gL
2 325 g7t 333 2718t th(Lee et al., 2009).

Zjul= 2006 AE, A7IXGolA BPSIEA AHE
oAl &EA|7] A2t djuitt WET} F7FsHHEA 2t
42 408 1 gy} gAabEla QItKKFRI, 2007; Han
et al., 2008; Park ef al, 2009). ¢ Bnle 22 9 Y
ofAJo} FR|oA] A4k ofFriA BFo2 BaElo] 99l
o}, SR04 fAEe] Fufol A Aor "uEgr}
(Han et al., 2008). Fe|& B 13 4F2 SR 3
A ghgol 9, 43 HE s H24 EH Sdhdo] A7|v
(Park et al,, 2009), 452 it Hd7fof Whgo] B2
3 i, GAE FHE o S Hol= Aol EAoltth 1
23 42 U PR Ak shal SA5-E Bty |
RUE Golgou], B4 7|3 Auglo] AR 3= A2
2 Holrh, Zuju|9] 7|FAERE 7ISUE, ASUR, &
U, ol Aold s, e 5§ B2 38%0 22 350
GHA 9lom(Park et al, 2009), AEL F&51 A2S
di&sle] 1&8HE FRAZIL, AT HS UFEE TAA
ek B g2 AfAEo] e Ao AAS| w2l A
EA 278 LA s Lee ef al, 2009).

HZ oy} Te%7E SAHSE U EA 1 9
87k W2 gefslofziol uket ojo] dist WALl AlF
ggoirt. Zuljnjo] gk AT, Park e al. (20093 £
mju] o) WseAE B4, 5717 § 712 Aot Efa] 2
~3 oZof gt HF5A Y A Ao dis) Bt
Lee et al. (2009)2 YR AEo|A Eufju] o5} 439 4]
APs JARSEL iRt d78 sFse, Zufjn)z}
7IERe e A4S ST, 78 AT, v
7 Bl A4 o) ge 9 Fysigler, £
SEUE7L Fujo)e] gefo] 24 &2 ¢ Y& AAEY
th AARE Zujn|e] Ay dUloR ZRkrbs
2 Jelg golon, ¥oRr I gzt £ g,
2% WA o] dd38] 8= Yol(Lee er al., 2009;
Park et al., 2009), 2009 o} Zujju] ok30] WA AR
7% dA7E SEHYT 4 T2 FAZ+E lambda-

o =

cyhalothrin+thiamethoxam (1.4 + 6.7% SG; 2EH|E), ace-
tamiprid (8% WP; B2 12 imidacloprid (10% WP; 2]
), thiamethoxam (10% WG; oFelgh), fenitrothion (40%
WP; £0]3].8), deltamethrin (10% EC; gJA|2), clothiani-
din (8% SC; ¥l7k=)o] WAoff A& ItHKCPA, 2010).

Fool UaHHE B 5o IS A, Hoe 2
el o} Aol Ul 27, YEuAo] Yol, EEAOR B

g A2 Qg 42R A9 Yool $ET Ytk A%
o w3 AR} HolHe AR YA YUk vt
A, Zojule] WEE WET T ApHe] $As] e
L o} 27]oRp0] BIHQl S ABSHE Aol S
o8 ggsi}

® AE Foole) %t 1,29 okl dhsjel ol 5
25 265 HAKCPA, 2010)9] o] A54E 2ASHe,

3] ool e AHAQl opAlE Alslel o] WAl 7]

2A8E AgstaAt AAsHgch
Mz 3

AE2E

Zufu)(Lycorma delicatula) ¥-2 2009 12€5H 2010
d 5Y7HA FEsta FuT 33§94 TETA YolA
Aol AU &7 F, 2= 25+ 1€, AEE 50~60%, |
337] 16L : 8D ZANA fASHAA AN ET H&
Z Ao ARSI

A GollM Hoi3h 17 o3& ofaE AME ARH2T x
30 x 46 cm)of|A] 7EURE Ho|E AFigiet. TSR
EAE 28 Bof g1 G gl g FEE &
S o o] IHYAA olZd ARSAAL el Al
=9t} AR RAL 2% 25 + 1T, AEE 50~60%, B3
7] 16L : 8D 27102 {A8kck. FAANHl = 185 2%

58 AgIHAT

Al

Aol AHE AEREAE {7194 5%, 7iolEA
2%, gARo|A 4%, Y RUAE 0|2 6%, IGRA 4
3, S8A 3%, 1B 2% 22 3 269 NSl wviiHL 9l
© AFE AT APAAEY I, A%, FEYE
F 4 FHs=E Table 29} Zh
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B3 =Al
20094 129904 20109 5U7HA| Y g 3 o)

bl SIS 4710 115 em, o] 8 em)of Y& F Az
7HAS), &% 25 + 1T, Atf4E 50~60%, F37] 16L :

8D 208 S $aHa 44 T YA A0S 4
A3
Yt 280 chit i A|*-=.+

H A7 S5 XMX] = %‘HJ HEE
Lzo l(‘%;XEUl: 400 ym; EAH 0.8-12 ml/E]; 2
0.30 mm dia.)& o]-§-slo 153] Axsigch. Au|AHS &
3ol chlorpyrifos7} Yol digt 24 %% 9l 312.5 ppm
O Zufju] dofl A A7} S Flste 11 ES
2 A3l A gaiglet. 1gja 2~590) e HH ez YA
3 3o chlorpyrifosE A j3t%ict. kA7 Al s
IE2T]3(9 em dia. x 5 cm ht.)o]) olA & 25+ 1T,
AAEE 50~60%, B57) 16L: 8D 20 £11 B8L
Afeto] HAAZEE ogich AE 17 v g 3uEe

88}t

ool thek okl AlELS 7)(@ 11.5 cm, 0] 8 cm)o]
1, 28 92& 91 Zohr)(Eo] 10.5 cm, o}JHAE 9 cm,
SAE 2 cm)B AL T FUSTR F4Y opole o)
103] A23}t 3 27)(@ 11.5 cm, £9] 8 cm)i 71 3 7=

FE HolZ A F3IGtt 487 T ARF4E 2ARBIY L,
ARE 100t 3gtEo 2 S3sgick

J:ﬁ,

dat W a3

OkJollM xHEISH 2| 232
oF2loflAf ATk Fofiv] Y& ARPAER 2AB1E o,

&o] RHalgol A 20099 124 28Uofl ek o] FIELE
71.0%, A 3 B3R 7|7b0] 25.120]%.0LF, 20104 5
U77] oF B 7HA 02 YA Ao B2o 20109 5

o 2%t go] 94.5, 94.2%2 FH worplom, Y & B
S71%] 717HE 20104 59 A4 o] 12.5, 46U, A &

A7b RolApE F3E

OHM -r-§lf/}7<] 717*5 ot

& sl el gl ‘ﬁ 1
o AZE Bol ZERY FHO
2 9% T oo YOPUES BREE dAE 5
uh AR AR 343 B7hs U Bng 2
Ast7lol ofe] ofeigol Qlo} itk whekd s £
02 QoAU ol BoetA| RIES b MESH:
of ATAY Aol
Zojr)o] e ALASA ok Ajolla] H3ft]
o] FUCHAE AXA) o 202 Halth AT dao]
gro] oto] HE1go] F7RIE S LEALI| Fojas
2 5o RE8S Holng s Aol 4 g Hol
U R FHG YFA) FOINH B A
b= 71% oF 2= 9ick. thak 20009 129 282 €] 20104
29 200714 AR 2 A7k A9 WL e
AOR Bob o A GRANLES} e LExA Y
e e Pl A2 Bl TRt o] 2 Felsh] Yol

3 97

Table 1. Eggs’ period (Days + SD) and hatching rate of Lycorma delicatula under laboratory condition

Collecting date of eggs in the field n Hatching rate (Mean + SD) Eggs’ period (Days + SDY' (Range)

2009. 12. 28 457 71.0 £ 14.6 25.1 + 3.36 (26-33)
2010. 01. 28 345 81.6 + 104 26.9 + 3.89 (2136)
2010. 02. 20 355 83.7 £ 6.8 264 + 4.05 (19-48)
2010. 03. 22 440 894 + 6.0 19.88 + 3.71 (16-32)
2010. 04. 20 325 932 +£ 85 14.79 £ 1.23 (6-12)
2010. 05. 10 487 945 £ 43 12.53 £ 2.31 (7-13)
2010. 05. 15 183 942 + 54 4.6 £ 1.58 (3~9)

*The period from field collecting date of eggs to hatching in the laboratory.
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Table 2. Effect of some insecticides on hatching rate of Lycorma delicatula eggs

ATl* & formulation®

Common name Recommended Conc. (ppm) n Corrected mortality (%)
Organophosphates
Chlorpyrifos 25 WP 312.5 98 100
Diazinon 34 EC 340 97 34.1
Fenitrothion 50 EC 100 81 0
Methidathion 40 EC 400 89 6.5
Phenthoate 47.5 EC 475 60 1.9
Carbamates
Bensultap 50 WP 300 72 18.7
Furathiocarb 10 EC 100 89 252
Pyrethroids
Bifenthrin 2 WP 20 72 8.2
Deltamethrin 1 EC 10 44 0
Esfenvalerate 1.5 EC 15 79 0
Etofenprox 20 EC 200 61 30.2
Neonicotinoids
Acetamiprid 8 WP 40 87 26.5
Clothianidin 8 SC 15 87 20.0
Dinotefuran 10 WP 100 79 0
Imidacloprid 8 SC 40 75 21.2
Thiamethoxam 10 WG 50 81 317
Insect Growth Regulators
Bistrifluron 10 EC 50 89 26.0
Pyriproxyfen 10 EC 100 69 10.6
Tebufenozide 8 WP 40 81 26.2
Teflubenzuron 5 SC 50 63 14.9
Others
Chlorfenapyr 10 SC 50 74 34.0
Spinosad 10 SC 50 85 374
Machine oil 95 EC 672 81 477
Mixtures
Acetamiprid+FEtofenprox 2.5+8 WP 25+80 77 19.9
Chlorpyrifos+a-cypermethrin 10+1 EC 100+10 99 12.8
Etofenprox+Diazinon 8+25 WP 80+250 92 270
* Active ingredient.
® WP=wettable powder, EC=emulsifiable concentrate, SC=suspension concentrate, WG=water dispensible granules.
e} 1-28 ool ohEt od i 2 A7 Fofjn] do] GEol e AL Eejn| &
BT e 2650 ARHE FUSES Haji20l0 & B 2 WG] guI80) o & he R
9 280 AP Lo BRANRE o) Lol Tk oty AS OIEE REAUD B A0 23,

A& Table 29} 2t} §7]¢142] chlorpyrifos7} o] thajAl
100%% 2 AHaHE Yetfigich 3kA]9t chlorpyrifos
£ AYet UmzA 25F ARl ol a3t @AY it

Table 20]4] ol 100% =835 H <l chlorpyrifoso]
afis AAHRAE I 713 dejA & 4 glou a3t
ste] YPAZIER Wpo] U3 oo tiste] 43S
ZA}3H9iT(Table 3). Chlorpyrifos2 2010 3o Y33t
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Table 3. Effect of chlompyrifos on Lycorma delicatula eggs, according to collection time

Collecting date of eggs

Mortality (%)

Insecticide in the field Concentration (ppm) n Fge Nymph®
2010. 02. 20 3125 138 100 + 0.0° -
0 78 229 + 54 -
2010. 03. 22 3125 131 93.8 + 10.8 100
0 101 12+21 -
2010. 04. 20 625 135 100 + 0.0 100
3125 123 98.6 + 1.3 100
156.3 141 945 + 5.8 100
Chlorpyrifos 0 86 85 + 127 -
2010. 05. 10 625 97 86.7 + 23.1 100
3125 133 711 £ 459 100
156.3 103 4714199 100
0 114 6.2+ 1.7 -
2010. 05. 15 625 108 969 + 54 100
3125 109 48.6 + 319 61.0
156.3 105 53.7 & 45.1 22,0
0 86 6.8+59 -

® Inhibition rate of egg hatching.
® Nymph within 24h after hatch from eggs treated with insecticide.

dofl QAR 2, 93.8% HIAAALE LR LH,
B5lF22 24A7F ofuiofl 100% AFSE3ic) 2010 493}
5ol AZIg Aofl A chlorpyrifos®] FEE wEHE
HAT A3, 449 2099 AUE &L wi4EE(625 ppm),
2H%ET(312.5 ppm), YEE(156.3 ppm) B0 A 94.5%
o/ Ra7h AAEH Ak AT 549 1043 59 150 A
A 42 Ayt Yolda=8 23toAgo] 24 Hobx
o} E3jofgol thaAl thiE 24417 ool 100% A
SRR, ool F3lstr] Altah= Al7191 59 1590 A
H g2 FHFEE AT B qsiAE 61.0%, B
T FEE AT BIFRol= 22.0%2 HEErt Wobd
T8 AFanrt dolgrt. ol 4y dol F3ksh= A7l o
AE Azlstd Eoju] ] g2 ] tist 2-3Ho| AJA of
L ALk gojd 4= 9l 7)2o] AdEle AR Wl 1
HEg ZratofA] Fulju] 4o WAAI7]E= 95%0)Fe] K
FAAETE et 49 T o] A7V 2ty Folok

Chlorpyrifos= FH A ANz 771204 A ZA,
2o et fal=rt Wi BEFGAAGTE &2 A0R YA
QTH Venkata Mohan et al, 2004). ¥A iR, AQES,
ZAAEE R 5 YAGAZ FEE o] UTHKCPA, 2010).
S}A|gt chlorpyrifosoll tet Eujn] &9 kA4 ofA

Eagst ok

137} 27 okzo] thsiie AT AulelAf Faket 1~29
& AHgstglem 7194 5%, 7HHolEA) 25, sjd|iRo]
TA 4%, YU REwoTA 6%, EUA 3%, 7IERF FA
o} A Az, ZE oA 100% 255 {ri(Table 3). Park
et al. (2000 Eju] 2~38 k&2 deltamethrin 1% EC,
fenitrothion 50% EC, imidacloprid 4% SL, clothianidin
8% SC Al 100% HZEQUTL 515.2H, thiacloprid 10%
SCE 90%9] AH3-&& Uetiirhal Hastgl=d, of& Hof
Tojn) ok A9, B AZA W He P44
& Yehl Zog Belch @4 §8% 794 F lambda-
cyhalothrin+thiamethoxam-& 1 A& oA AMRE1R] Q9]
T 29 AER B 128 o] disiA 100% AFE
£ Uehith

Park et al. (2009)9] ¥~to] mad Fujfju] &2 1247
BE hed) Y7 MAET 49T B8] ARt
7927 1~2% FFo| EFerha sigint. Efu -
5070¢] &2 o]oj] HI g AlRtey] wfof, o] o] Fiat
£ ity o]5Ao] £ fFo] EAEoR A8
ol zict. & DAelA] chlorpyrifosE ©]-83 WAL o] F
olAchd, Zujule] Ueg Fol=t] vl AFHY Fe

iy
W
3
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Table 4. Insecticide susceptibility on st and 2nd instar nymphs
of Lycorma delicatula

Corrected mortality (%)

Common name

1st Instar 2nd Instar
Organophosphates
Chlorpyrifos 100 100
Diazinon 100 100
Fenitrothion 100 100
Methidathion 100 100
Phenthoate 100 100
Carbamates
Bensultap 100 100
Furathiocarb 100 100
Pyrethroids
Bifenthrin 100 100
Deltamethrin 100 100
Esfenvalerate 100 100
Etofenprox 100 100
Neonicotinoids
Acetamiprid 100 100
Clothianidin 100 100
Dinotefuran 100 100
Imidacloprid 100 100
Thiamethoxam 100 100
Others
Chlorfenapyr 100 100
Spinosad 100 100
Machine oil 100 100
Mixtures
Acetamiprid+Etofenprox 100 100
Chlorpyrifost+a-cypermethrin 100 100 .
Etofenprox+Diazinon 100 100

Sample size, number of 1st, 2nd instar=15.

ot SR 73} A7) E ofAle] Bt HojRe s,
FEA7] o] 48 LA vlF FAE Ak Ao A
Aok 183 5~69Y Afoo] Hole 1~23 32 gy
o) A B2 Aede UEUEE, of A7) AAIE A=
Fo2A Zuljn)|] 271%A7} 7hsstelet e 28y
chlorpyrifos ¢fAl= Z%= sj5HA 5259 A Go} ARg
T 4 gleBg 27] §5E 4 9k 2A7 "asith
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