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Residual Effect of Imidacloprid on Nilaparvata lugens
(Homoptera: Delphacidae)
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Byeong-Ryeol Choi, Si-Woo Lee, Yoo-Han Song' and Yang-Bin Thm?

Abstract - Residual effect of imidacloprid on brown planthopper (BPH) and residues on rice plant
were investigated in pot and field tests. Residual effect (showing 100% mortality) of imidacloprid of
granule formulation on the BPH lasted for 40 days at a recommended dose (0.3 kg a.i./ha) and for 30 and
20 days at a half and a quarter of the recommended dose, respectively. In case of liquid formulation of
imidacloprid, the residual effect lasted for 40 days at both recommended dose (0.032 kg a.i/ha) and a half
of it, and lasted for 30 days at a quarter of it. The next generation formation of BPH was throughly
depressed by the imidacloprid application at the former generation. This result supports the residual effect
of imidacloprid on BPH. Seed dressing (3 g/kg) showed insecticidal activity (96.7% mortality) for 55 days
after treatment. When granule formulation of imidacloprid was applied to soil at a recommended dose,
imidacloprid residue in leaves of rice plant increased up to 0.46 ppm for 6 days and then decreased to
0.09 ppm on 40 days after application. Residue of imidacloprid in leaves of rice plant increased up to
about 0.23 ppm and about 0.2 ppm for 6 days when applied at a half and a quarter of the recommended
dose, respectively and after that they decreased. When liquid formulation of imidacloprid was applied to
rice plant at a recommended dose, and a half, and a quarter of it, residues of imidacloprid in leaves of rice
plant were 2, 0.6 and 0.2 ppm after treatment, respectively and decreased to 0.05 ppm on 40 days after
treatment, despite of the amount of first application. In case of seed dressing, residues of imidacloprid in
roots and leaves were 5 ppm and 4 ppm at transplanting stage of young rice plant and decreased sharply
for 25 days after treatment and reached 0.03 ppm on 40 days after treatment in both roots and leaves of
rice plant. We can conclude from this study that insecticidal effect of imidacloprid on BPH lasts for at
least 30 days at the tested doses and imidacloprid content in rice plant at that time is about 0.05 ppm.
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Z+z¢ 30,204 74A) A <45 9] o} Imidacloprid <} A =
Hat faRLast A F 4097 A&

0d7bA] A 4= 9t Imidacloprid J#|vh HA| W% & A &7|7ke] Zeof He Fx=o we}
o] ol Holt oF 30d Ax k&) A&HAS HF
X E] F 55974 FES Jehdlen 0YREE HaH o AFoe] yopx|= AF
%At Imidacloprid YA kpiz A F =4 W AFFE A9 Ha 28 23
He|A AP 19 FHE AFFe] AxpH oz FriHe] 6t 046ppmo 2 H X &
% 2z} 7taEo] A2]40U A= 0.09ppme] H T} 1729k, 1/4ekek 2= 2z
7ol ZpFFo] 27t 023ppm, 02ppm o2 H I o] =3 T HxpH oz 7IAHE= A
o} Imidacloprid BAE FAFEY FAHEEY 172, -l 142 A=2T 52 wH
3 7tz 2,0.6,02ppme] AHFHFL

FAe=e] AFFH 4z e 1] ApolE Byl M2 F 15U o] Fel 3
T 2el7t A9 om0 A= 005ppme YA 1/2, 1/4 o A9} v
srobzleh. Fab #2 A2g F =A o imidacloprid®] ZFFE o] A F #mele}
S5ppm¥ 4ppme|3, A A F 25U7A] Alzke] Adel] whel F&451A A
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HAT, A F 104A = 12, /4 ==

o], B3} Ee|zbol] AFHF Aol AL gleixer, e F 40979 AHHES 0.03ppm A=Y
c}. Imidacloprid= ¥ AW AFF-ske] <F 0.05ppm E wj7tx] <k&rsb §-A = Q.

Z4 A0 - vy 7, Nilaparvata lugens, Imidacloprid, ¢ & 2] 4 & 7}, A5

MR QS

£ £} 983, §745 A%l LAY A )
wele] o431t Zlo) WAzE A &R o2
o] shtad Aoleh. ol2l g SRAA imidaclopridi=
2ol wol ALEET A FkEe] shtolohLeicht,
1996). 1A% ob7d S B4 A3 e o
A2 shelehe Agaolt ALESA7L golAw 27
7 QlZof oodkE FAFE T, =3 & Fe 3 =H)
U= FolA sF2 A ddo] w9 wz7A Ao
(Tabashnik, 1990). whe}A] a) 2uHA| S 913 kA2 A}
ge Az 1454 5o U gae dug =
H2 o] Foxofd Aol

Imidacloprid= neonicotinoid 4] 3s<ke] sli}oln] =
o ofepolA] ) matg b1, 24402 2EA
o 4 o3 Fe] Fas e, 53] FFA dF
FREF, BFHl d&) wAzsr 52 Hlez
o2lx ¢lo} (Minamita ef al., 1993). AF2t 8w A17A
A shlel B GARH F5¢ Do Aajel o
23X = (Nauen and Elbert, 1994; 1997) 7]=2] <A}
= e o2 er) e +44 ez
Az g8 S JehA o (Methfessel, 1992; Tomizawa,
1994; Tomizawa et al., 1995 a, b).
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A$ A FHge] o ooz RA AAFo]
AA F a3t ofgFR} e ofgko] ALS-E 7l el 3
7Rog Azt AAl Choi (1998)% imidacloprid
FAGFY 14z x 388 2945 AE £ Y
S9oF 9% 22 AE oz wope 3
3 32| uhAlol] Mg FAXE oo w2 &
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Imidacloprid®] A3 wig ol gt of& *]&7)
e 2AE] S5 LA TEADS shlch
SEAA 7] FAY 1048E 9] 2E (I
5.000a)°l o]t & ¥ 209 7ol HAAE FHFF (2,000
v} Fake] 1/29F3F (4,000u]) 2 1/42F2F (8,0000H)
9] »x2 10a% 16012 AL = 7oz 3HAlste

E g Tml¥ 5L, A FHF (1 S5ky
10a)7} FA=ke] 1/29F=F (0.75kg/10a) & 1/49FF
(0.375kg/102)2] °FFS F42 FHAbste] AeElataitt
olw FlF ofgke A7l 4 0.032kg a.dfha,
0016 kg a.i/ha, 0.008 kg ai/hae]gdor, Y= 2zt
0.3 kg a.i/ha, 0.15kg a.i/ha, 0.075 kg a.i/hae]gle}. &
2] & 10,20, 30,40,50,608 Ao zZ+ TEO 3 =
3dE HEF AZ 2088 AE$3y 7 xEvH A
% ¥ 593 3090 WRPe] 2 2 5U F
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FAPRE & E,309 F AR Y dHx A4
o o3t <J3ke r}stedct. =3 Imidacloprid 70%
WS 3g& HH lkgoll 2 A3 F g5, o} 10
Jd¥ BE FE(1/5000a)) o]etaled i, AF&-Alel A
o) AFER 347 b3S 7 z= 2 200keH 59
Aoz QeI BE F 1090 AollE 43
42 ZARKAT, M A2 302 Fol BASK A
£ AHEY HETY dSAdE 5t o4F $E
s1ez 24 AR F 3N3 ouE
WA7] SJohe] EEo] LARREE R oA
B3 oot AT FYT 4B BHE oba B}
= a4 NR (1T 65m)oE sl WETS
7o 2044 AET S B A (o} 309 A 5
ol g ALZI.

¥ AV imidacloprid®] AFEe
oFx A& AFH 2e He = 1,36, 10, 15,20, 30,
4090l w o] A|AFHE (shoots)S AF s} o, 70% £
A RS AL A 2 He) BE A1 19
ZAA o]o} F 40U7HA] 5d Aoz wE Be
gl A s "]’T°V1 AF g F, 747 —70°CE] deep
freezerell B33 & FA 3o} £4 2 HPLC (ubon-
dapak C18 Radial-pak 8 mm I.LD.X10cm L., UV 270
nm)E o] -§-3te] Takeda(1995)9] Hpwiel el A A3}
oot Be] @ AR Algm ZF 20 goll 80% acetonitrile
4 do] 3087 A e & 4% 7F homogenizingd}od
e Assedch 890E AAR F 20% NaClh
cyclohexane ¢ & 23] Hal]l %3 3, dichlorome-
thanee. 2 23] Eulsl 0.05M K,COE Aol v
dichloromethaneZ-2- 3%3}e] ethyl acetate : hexane
(1:1,v/v) Egvfo] ¥} o] & silica gel #2123
(25ecm ID.x30cm Lol Zvddle] ethyl acetate : he-
xane (1:1, v/v) £89 o2 imidacloprid® £%3}o]
255,

e oA, A 27
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opAlel Azepe] mebd okasb o A A4
71 47) ¢35k imidacloprid YA & FHF, 3
ofFe] 172, l/4offo 2 A elste] W@ ol o3t of
£ A%EdE 2A A3 (Tale ), FHtFE A
delie A Al F 40U7A shast A4Hse
=, 123} V4Fo Al wig ol g ASasrt
Z+z} 30,209 7}A] x| 4% ¢l v}. Imidacloprid 4 A= 3=
Ae=, FAs= 127 142 w22 W HgA
o S9e AF FAEE 125 AYAME o
EA&EA} AT F 407 ALHG e,
U4 sE2 AT Aselr A F 0=
7ol Aokl 100%2] A3&E H. o4l A
= imidacloprid YAV HA 2T FFE A E7|7te
Aol He) swol ueh okzke] Zpol molt oF 304
As obarl 4R 2o AAT Wol imida
cloprid® 7 = 9 ok Wz AT F WETE
AEoe] WET £ AxE 2T (Tl 2.
YAl A 2= WL AS kA F 407
sl el AR, 2okt ase)
Aell = He) F 27k 209 302e] ol of 7
A7k wasiden Ael ok A M A
P EE A2 ool Weed e FPe wy
o bl A F 09T A ok 2ol A
AL = BAMHeR Xo|g Holu, oAz
60U HE| = HbE-7Ee] Wol7} A A2 7hel]l zle}r}t
AFQ ezt 50 ‘““} Ao He=
Afoz w4 Ysoh A2 A5 vt vstert 7
e oA B Axstge ue} 7L9&;} A7 Ez}oﬂ/q
pot AT 2 220 ope BT 23 YA, o
FAF 489 1 srodME 8T =

ol rzi oft ot

Table 1. The persisting effect of imidacloprid GR and SL on brown planthopper (BPH) adult in pot

Formulation Dose
(kg,al/ha) 10 DAT
0. 3b 0
Granule 0.15 0
0.075 0
0.032b 0
Soluble concentrate 0016 0
0.008 0
Control 0 20

No of BPI—I
20 DAT 30 DAT 40 DAT 50 _,AT 60 DAT®

0 Oac Oa 100a 173a
0 Oa 03a 80a 19.7a
0 27a 40b 120a 20a
0 0 Oa 20a 60a
0 0 Oa 53a 8.0a
0 0 13a 57a 130a

20 19.7 20b 19.7b 193b

2 Days after treatment.
b Field-recommended rate

¢ The same letter in the same column means no significance at Puo-00s level (Scheffe’s test).
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Table 2. The persisting effect of imidacloprid GR and SL on the formation of next generation of brown planthopper (BPH)

Dose No. of BPH¢
Formulation .

(kg, a.i/ha) 10 DAT 20 DAT 30 DAT 40 DAT 50 DAT 60 DAT®

0.3° 0 0 0ac Oa 56.7a 933a
Granule’ 0.15 0 0 Oa 6.7a 126.7 ab 226.7 ab
0.075 0 0 80b 121.7b 330.0b 316.7ab

0.032b 0 0 Oa Oa 80a 110a
Soluble concentrate 0.016 0 0 Oa 37a 36.7ab 490ab

0.008 0 0 6b 33.7b 60.0b 90.0b

Control 0 656 3547 523¢ 810.3¢ 590.7c¢ 4233¢

2 Days after treatment.
b Field-recommended rate.

¢The same letter in the same column means no significance at P, =005 level (Scheffe’s test).
4The individuals occurred on 30 day after treatment were considered as the G; progeny of the infested (Go) brown planthopper.
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Fig. 1. Control effect of imidacloprid GR to N. lugens at

each dose in the field.
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Fig. 2. Control effect of imidacloprid SL to N. lugens at

each dose in the field.
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Fig. 3. Residual effect on N. lugens of imidacloprid WS
treated by seed dressing.
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Fig. 4. Residual amount in rice plant of imidacloprid GR
treated by submerge application.
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Fig. 5. Residual amount in rice plant of imidacloprid SL
treated by leaf spray application.
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Fig. 6. Residual amount in rice plant of imidacloprid WS
treated by seed dressing.

A EolAle 73 B (Fig. 3).

Imidacloprid AAE gepiz AHIs £ =4
ARe 2 45 42 24T 25 (Fig. 4). FAF
(1.5kg/10a) A Al e 19 FRE AFoko] A
Aoz ZrlEle] 6Ux}el] 046 ppmes HIXT
vepd F xpx} e} 2E 40970 0.09 ppm
o] ArFE At 129k, 1/4<kF AEldAMx g F
673l AAFaFel 77k 023 ppm, 0.2 ppmo2. 1
Aol =2 F Apdoz Pade e nyd
Az Az AS FHy=d FHE=Y 12, FH%5
=9 14z A8 Fof =) W AFHFL Fig. 59
2o}, 47248 $ =5 A= AF 247} 2,06,02ppm
o] AFIE BT, o] F AlTo] Adel whel H}
ZAHed, A F 10930 122, 1/4 =47
o AFFE FAF =] AFHI 47 Teiel 1199
2polg BT A7 F 159 o] Fol Al

AR zlelrt A9 glslen, 4097 F 005
ppm__i UAE FAFY 127 142 A=t 40
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Choi (1998)= imidacloprid®] ¥}A| &= 5
s 29le] F3 A4S 3ty gloki B o
ofA|l = dubdel Foke] AtEalady g B &
31 FFo]gAlo] ofF Fol(Nauen, 1995) A EA W
2 o]F, dFe] AES FFET w= Eﬂvﬂl‘*ﬂi 5
b A7 AL PaAse] A4A FFAEE
AL WA A2 E el okx wad Az
o) ko] AT AH3AS] BHo| oj29 & 7ol
A AFAge A A, Y A3 D P4l
A Go] e F74E 247} W] Wzl Al
A3 Bed ok uoh g Aokl A2
WA A8 FsAl Aok AA TN imida
cloprid®] wWE+ Wx FA A i*‘ﬂrl‘— e
1/4ol = vl-$- wghom oA Az F 30~40¥7HA]
wHEd 77 FA5A] gt (Figs. 1, 2).

o] efAle] 2kE &I AA|, YA BF FAFFA
409, A3 12604 30, FH 3] 1/4oA L
&7} 20474A A 459l o Iwaya and Tsuboi (1992)
% imidacloprid ¢J#] & 0.25kg a.i/ha®] $£Fo=2 5
AAHE S W HEF, T, HEN], EF
e E 5o W & WAlEAIt SpIkon, o
E7} 30~4047H A ARG sled B AR dA
He 272 2t 371 FEof & H-E A
ofzF Heele AR L7|7re] 2097HA] A&HT
(Table 1,2), 712 QAI5-<ke] FHd% Agjrne ast
7} =9k} Park ef al. (1984)& W= 7-9] Wﬂ%xﬂg_
S0} 1AR /IE 5o 3 AFoIYol ¥ob FE
3§ 3ol skl A s Fehn UeA Fhed
AY tEASEAE HAN F 15U A
-%—oﬂ Wt wA &) 80%R e, 1ol HRH

22 FtAaste 30d Aot 18%] HAEANE B4A
\:‘r_T’_ 3led=d| imidaclopride *fFollrx o]¥ T}
HA zaHHe] A3 v &3= 7 V}Elr‘ﬁ‘;}.‘q‘a}
A B oA AR Ele A9 AHRoFEE E4
39 M gAuE A4, SAo dgk 2 7371:} =
g ukAe)E A7t 59 29E A & 4 9 Fle




88 & = & &
= A7, 24 Age) Ade 919 7199 ea
£ 453t Aok (Figs. 1,2).

Imidacloprid® Za}-8-2]%2] (0.01 kg/ha) 31lS 7
3 ol A FEASEIE o 559 £A51%)
+=d] (Fig. 3), Iwaya and Tsuboi (1992)% imidacloprid
5 08kgha oz FARY AYA BT - wfju)%
o AN km) 40-60 7K ASHATT she]
AF¢9 2& AIE RWe|x 9o, Nauen and Elbert
(19942 B3fo] FAEYE SHGE W Hgol5Ad
Bof g WAl ZA7} oF S0Y7FA] FAIHAL WA
ad% $5atedcin muse] ksl okl wel
ofzke} Aol gl oF 30~50Y A LHTE £ 4
7o) Ashsh AAske] TR B9 Az HPTE
AT + 9 A0 o 509 HER 34T 4 9
o ALl Hell A FAREe] e WA Aok
ks 29 4 9J= " (Choi et al., 1998)0. 2
ok & A &7| 7o) 710-] gzA] 2R 2] Fg =
Aoz 79 277 viHdd o FFA
A HEF7EA BAEdst S Aoz AA4EH
olol W& 7HsAl& Kim (1999)¢] Al *16}_:_ At

9 A8 #A#Z imidacloprid7} 2] EA|el] #HF-3}
t ook 2 e A3 e vmsh WETE Folr
o Zed Az yxE doz FAL 4 ol
sm 7o) A A7lo] e sob AL4FE AAY 4
o1& 7oz s ool AFFTH 2 R o
& ARARNE dulste] wm Azopsl A% (A,
AA|, 2222} A))e) HFA gle] imidaclopride] ¥ e
A %7} oF 0.05ppm o] A FAIHH wWEFel it

Azelo] 3¢ Aoz BIHme 7 AP, P
M2 opie] Ral S=% A BEAtE HE

oz 2AY 4 gle Zoz AZ4AT w3 mok
o] Al = )= oo v 3}le] imidacloprid®] ZHF
o] asE o] oz} A=k Brjgts AH
o F43| FolEel Aoz AF mAT} o}
(Table 1,29} Figs.3,4,5,6),% okA o] AL E 5
SE Wz Aekke 8T A VAt 3 2L
A= njelo g uka oAk 3 ‘94 qu]g} 229 A
2A7)6 e bS] ALee 24, A1) ke A
S¥ozn FAH AFel A A —} 48 Fola 3
29 A E HAHG 5 Qe o= A4
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