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Studies on the Effects of Systematic Applications of Several Insecticides on the
Population of the Brown Planthopper, Nilaparvata lugens Stal.
0. Some Properties of Buprofezin (Applaud) and Isoprothiolane (Fuji-one)
in their Effects upon the BPH Population
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ABSTRACT To investigate the possibility of the BPH control by systematic application of insecticides,
biological effects of buprofezin and isoprothiolane upon the BPH population was evaluated in
the laboratory and pot. Both chemicals did not affect the developmental period of the nymphal
stage with the applied dosages. When the buprofezin treated instar nymph was developed to
the adult, adult’s longevity was fairly reduced and such an effect of buprofezin was greater
upon the younger instar nymphs. Residual effect of buprofezin was about 30 days in the pot.
And it could suppress the BPH population when the younger instar nymphs were dominant
age group in the population at the time of treatment. Isoprothiolane was also more effective
for the suppression of the BPH population when the younger instar nymphs were dominant
at the time of treatment. And it was expected that by buprofezin treatment in July the
control effect of isoprothiolane against the BPH population could be maximized when it was
treated to control the rice neck blast in late July or early August, because buprofezin could
induce the biased population age distribution in which younger instar nymphs were main group
at the time of isoprothiolane treatment.

KEY WORDS BPH, population, insecticides, buprofezin, isoprothiolane

¥ % Bame BN EEC ki WY T EREEENG TEES KHT Aoz BRY XEAA
buprofezins} isoprothiolane?] W= FHEME A FF R 1A Hid FAXNAS. T ## =T
REEE A Bme) BEMMIE BES v gtoyt buprofezing ] BERL BB
22 3E Aty ke Eaol gFolzen, = KRT HEbEsel REYL A o B e
th. FEd A buprofezin 2Go] ZHHMAIMES ¥ 308 BEReH 29 BEMHNGRE HBE
Mol kB (EERE BEY-S o HREFEESDHRAD JdN R BEKES EREE T U
glt}. Isoprothiolane 12G¢] EMBEEMNHDRT HEBERS HBER HES FET MEL
2l ldl u}, buprofezinge] 7 Ak BEE EMBEHS A/ LR s RFEESS FH}d X
EIREIERRE BB isoprothiolaned] W& TEBRHEE BAAY 5 A§ Aoz 4745,

wRE AT, AAL, A3, T, JJazziedqd

EREY FEN MR 2 3 F4e  HRERC 3t AASY 29 Rksk BM
2 3 4£FERY 542 vRoE BRI BE BifE= 7 Arhe B BREES A
MHERY =494 U= & + Y. (Kuno 1968, Kiritani 1979, Kisimoto 1977,
Sl U4 HEFe Lol E71%58 r- &  Lee & Hyun 1983).

By HFo 2 19 BERMES —RN2E K 22 REHY AxE T3z, RIEEH

T AEAmE AL b A 29 REREE EHANA

* X HBS REMEENHEY ¥BEo2 RTINS, a7l A 53 TR AAo)




62 dFEEEEF T A

wieba], W9 WAl lelA Bl
7 BEE ol d3le EZAT RkmY AL
A st WREHol E MK Bl F
Ag F& o] ke adelzx JA4Ht

Buprofezin (2-tert-butylimino-3-isopropyl-5-
phenyl 3,4,5,6-tetrahydro-2H-1, 3, 5-thiadiazin
-4-one)& chitin £RE HE}Y BREFAS
Vel EAZ ¥ d7d sk Bdidie] At
Bmple] b3l 50~100 35 RBE Bdlz, FEER
BRIl Ax, fbERe] ¥l 2o BE
g Mz e Aoz d#HA =k (Shibuya
1984, Asai 1983, 1985).

Fi(1983)& 7 ATA oFedlAl buprofezin
£ Asgg W HE e 30~40H A=
A otz 89, Mochida(1983)E EEoEE
M1 1ERES 99T BRoF ASed e
& o ek

Isoprothiolane (diisopropyl 1, 3-dithiolan-2-
ylidene-malonate)> A= fEEJREHERA o]
U wEl e diAE mENHERT de A
o2 48 o, 53 GmERd AT B
#iAe] Eoka AP (AR 1981, 4, X 1985).

HM %(1981)-2 23] o & isoprothiolane
9] BESe A BEEHCL YEBER B
BRsiel APE o RRBRARE 24z
S, o A HRAY A A #3
Adg FIE ¥ A

# RS RRER dATe BES 22,
2.9 4R Blad BE RE PEER
o 53 adAoln ZERFEHIMe 21 bupro-
fezing o] §3le] 28 WEF JA 3tz o7
A Wiz EREC] hste ERBUREIRE $3t
o] B#idt: isoprothiolane o 2 FH5EBHER AT HEME
€ AEY Aoz F EEe HdT EREE
Emglel s XE 2 A £HRH S4E 24
i,

7 8 A&
ERRR

R EnE A RBEERAGRd A SRE bu-
profezin®} isoprothiolane E#S A}-&3l% ).

Vol. 28 No. 2

RERE S MREREY FHE acetone B
2 serial dilution 3t¢] buprofezind A= 0.1,
1 ppm, isoprothiolane ] A+ 5, 50 ppm 27
T k¥#oz 3y

HETE ASABE BRAR BEYEN ©
hHEREd A BREAESA AL AL
Aol 29 & B HHRES 48RRT A EN
2 golA] L FHhol JEBM ESHT
=z A7 oo e AR

BEEE Y-S K 4cm 7 At BEY G

B ZBEEY 294 BEY % ANA K
& AzAQ #%, FHABEEA 3cm, ¥
11.5cm)o] & AL BAgier 6454 A
A Yz ZEERS #HAIAS

EHBEHR 2 A= #EHvE A9 Bl
7t Eo 9 RBREd ZESHE 1984 ¢

10 7420z REes LT #72A £F
EBE A3t
HOAES YT Yoz A HhEd &
HFhHme 1984 AS3 5HE A" &
el mHAD o B2 gdA ASIR
2, ez AL EES #FHS 1H 24
o2 zAEAT BEYEE 3H AR =
A3t et

Ol‘-q

3

¢

XERER
3% 387 =, buprofezin(2G) 3} isoprothiolane
(126)& AHgglen A FE+E 0.093 g/pot
(2 kg/10 a), 0. 185 g/pot (4 kg/10 a), 0. 278 g/pot
(6kg/10 a) 2 F M =5 3K#Eo =2
pREEe 2 4 F 20Hd #HEIT BE¥(
2] 346%%) 47THHS 34142 3t 54 27H
FE(A7 24 cm, ¥o| 22 cm)ol BHE3S
WA 2 A wET EEEKRS
REHE 28dd 33 A5 X2 £ %8
o REE=Z 6 A 28H KERBISA .
RRe EHA Q6 1084 7TH12H, 7TA
25H, 88 6H, 87 1aH % 4B EHME}F
on, EEY FEE ofgdA fBE el ¥
TFo] RS wAsz, 1088 EPAY G5 &
ogle AT i BE A AARA
zA= B 100 %Y E 5~108 22 &



June 1989

BHE o] HBRREFAESAYT.

RE#e 5 @R 244 $AHE AnE
= F4 AARLH.

AR EEFEE ISR 24 4= buprofezing
2% 68 25A% 7H 5H F X AA W
AT RAM 28 584 EEJ AFA) I&
ez dddrt 78 208 #BL AANG=,
PHEEAS 7H 11, 7A 208, 78 30RH
o] % et

Isoprothiclaned] A $eoA:= 7H 20 #4
T KRB 5% FEJ AES % 7A 120,
7H 2268, 8A 18, 88 1184 #HE H
23t =,

z2py 3 S E SEEREINEE e
AFolAet a5t

ER A ER

Buprofezini} isoprothiolaneO| &= B ¥EIMa}
A& pjXl= HE

Korean J. Appl. Entomol. 63

# 1, 2= 3T 5 EeEHd buprofezind
isoprophiolane-g¢ A = §& = 4HFEET KB
o2 ALY AAAY FHPEFHME el
Zlo] g},

BEARZEA BEBEA wet Xolst fle A
22 vEted, olv H#tERBEH 4FHol £
HEEE REY A EeHA ZEsa, RERA
9 wgede E 9T XA Y%7 HEU A
o2 AZAHY, o & BEAEAAY © o
A EFHelAe AES Y9 F Aoz A4

duby oz RHS EIEBE KRB FH4 Y
A FAZ A F, REBHEMHES EIIK
9 ZaE Yz drh

Asai ¥ (1985)2 b 24B&R o)W o ko)
buprofezing A= P& #, 29 FMyol A}
A otz =, AL %R @R Ao A
455 4FE A dedz Yo 2 oie
buprofezine] R MpY RIS A7
T Aolgtz FE4 0 et

#£ 32 33 5®BEde buprofezind iso-

Table. 1. Effects of two insecticides on the nymphal stage when the 3rd instar nymphs were treated

Insecticide concentration Buprofezin 0.1 ppm Isoprothiolane 50 ppm Control
No. of nymphs tested 14 15 10
Range (Day) 5~10 5~6 5~9
Mean (Day) 6.9 5.1 6.6

Table. 2. Effects of the two insecticides on the nymphal stage when the 5th instar nymphs were treated

Buprofezin Isoprothiolane
Insecticide concentration Control
0.1 ppm 1 ppm 5 ppm 50 ppm
No. of nymphs tested 20 20 20 20
Range (Day) 1~3 1~4 1~4 1~4 1~5
Mean (Day) 2.1 2.6 2.2 2.3 2.1

Table 3. Longevity of emerged adults when the 3rd and 5th instar nymphs were treated with two insecticides

Insecticide Applied dose Adult from 3rd instar nymph Adult from 5th istar nymph
ppm days days
Buprofezin 0.1 8.1 12.3
1 6.9* 7.7*
Isoprothiolane 5 12.5 13.5
50 — 16.6
Control 13.7* 13.7*

* Significantly different at 5% level by T-test.
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Table 4. Number of BPH adults on the buprofezin treated rice plant a month after 10 pairs of BPH
adults were infested. Buprofezin was treated June 28

Date of BPH-infestation

Applied dose (g/pot)

Jul. 25, Aug. 6 Aug. 24
0.093 6.4a 21.4a 28.0a
0.185 6.8a 21.4a *
0.278 13.6b 27.4a 42.8b
Control 17.6b 34.4a 36. 5ab

* Missed data.

In a column, means followed by a common letter are not significantly different at 5% level by LSD.
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Table 5. Age distribution of the BPH on the buprofezin treated rice plants 20 days after
10 pairs of adults infestation

Applied Dose®

Percent age distribution

Date®

(g/pot) Ist 2nd  Subtotal  3rd 4th 5th  Subtotal  Adult

0.093 30.1 67.1 97.2 2.8 0.0 0.0 2.8 0.0

Jal. 12 0.185 63.4 36.6 100.0 0.0 0.0 0.0 0.0 0.0
0.278 50.0 50.0 100.0 0.0 0.0 0.0 0.0 0.0

Control 4.5 29.6 5.2 14.0 0.7 65.9 0.0

0.093 30.7 59.3 9.9 0.0 0.0 9.9 0.0

Jul. 25 0.185 38.8 57.1 95.9 4.1 0.0 0.0 41 0.0
0.278 49.4 41.5 90.9 9.1 0.0 0.0 9.1 0.0

Control 38.7 4.3 83.0  17.0 0.0 0.0 17.0 0.0

0.093 9.4 41.9 51.3  47.0 0.4 0.9 48.3 0.4

Aug. 6 0.185 20.5 51.0 7.5 26.4 0.0 1.0 27.4 1.0
0.278 0.0 35.6 25.6  38.8  10.9 3.8 53.5 10.9

Control 8.8 43.8 52.6  30.3 8.6 3.4 2.3 5.1

0.093 25.8 26.8 27.0  16.6 6.4 50.0 3.4

Aug. 14 0.185 18.6 22.2 40.8 2.0  16.2 14.5 55.7 3.5
0.278 19.8 22.4 2.2 3.5 149 10.1 55.5 2.3

Control 17. 4 24.9 42.3 287 189 8.4 56.0 1.7

¢ Date of infestation.
# Buprofezin 2G formulation was used.
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Fig. 1. Changes in the population density of the
BPH after Buprofezin application.
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Table 6. Age distribution of the BPH populationabout 10 days after buprofezin treatment

Date of Applied dose® Percentage distribution

treatment (g/pot) Ist 2nd  Subtotal  3rd 4th 5th  Subtotal  Adult
0.093 81.1 18.0 99.1 0.0 0.0 0.0 0.0 0.9

Jul. 11 0.185 2.4 43.2 85.6 9.8 3.0 1.1 13.9 0.5
0.278 74.4 25.2 99.6 0.0 0.0 0.0 0.0 0.4
Control 13.4 39.1 52.5 21.9 11.1 8.6  41.6 5.9
0.093 93.4 0.0 93.4 0.0 0.0 0.0 0.0 6.6

Jul. 20 0.185 0.0 14.3 1.43 0.0 14.3 0.0 143 71.4
0.278 93.1 41 97.2 0.0 0.0 1.4 1.4 1.4
Control 0.0 8.3 8.3 24.5 22.7 20.2  76.4 15.3
0.093 87.7 5.5 93.2 0.0 0.0 0.0 0.0 6.8

Tul. 30 0.185 82.8 4.2 87.0 0.0 0.0 0.0 0.0 13.0
0.278 70.5 6.9 77.4 0.0 0.0 0.0 0.0 22.6
Control 22.2 67.3 89.5 1.3 0.0 1.3 2.6 7.9

¢ Buprofezin 2G formulation was used.
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Table 7. Peak density of the BPH when the isoprothiolane was treated at different days. (BPH infestation
to the rice plant was made on July 2 and peak density was on August 22)

Applied dose®

Date of treatment

(g/pot)

Jul. 12 Jul. 22 Aug. 1 Aug. 11
0.093 * 697. 6b 1710. 0ab 1237. 6bc
0.185 584. 0b 413.6b 2422.8b 834. 4ab
0. 278 186. 8a 73.0a 1292. 4a 528.4a
Control 1746. 6c 1746. 6¢ 1746. 6ab 1746. 6¢

¢ Isoprothiolane 12G formulation was used.
* Missed data.

In a column, means followed by a common letter are not significantly different at the 5% level by LSD.
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Table 8. Age distribution of the BPH at the iine «i isnprothiolane treatment
Date of Applied dose® Percentage distribution

treatment (g/pot) Ist 2nd Subtotal 3rd 4th 5th  Subtotal Adult
0.093 73.9 26.1 100.0 0.0 0.0 0.0 0.0 0.0
Jul. 12 0.185 80.2 19.8 100.0 0.0 0.0 0.0 0.0 0.0
0.278 68.1 31.9 100.0 0.0 0.0 0.0 0.0 0.0
0.093 14.1 19.8 33.9 40.2 26.1 3.9 6.6 0.1
Jul. 22 0.185 70.6 28.4 99.0 0.0 0.0 0.0 0.0 1.0
0.278 72.6 25.5 98.1 0.0 0.0 0.0 0.0 1.9
0.093 0.0 5.2 5.2 16.9 18.7 33.2 69.8 26.0
Aug. 1 0.185 0.0 1.2 1.2 7.9 19.2 33.2 60.3 38.5
0.278 0.0 1.9 1.9 12.2 21.8 31.1 65. 1 33.0
0.093 73.0 3.8 76.8 0.0 0.0 1.1 1.1 22.1
Aug. 11 0. 185 66.0 1.6 77.6 0.1 0.6 2.8 3.5 18.9
0.278 0.0 1.9 1.9 12.2 21.8 31.1 65.1 33.0

* Isprothiolane 12G formulation was used.

A 1283 78 220 BEEJAA 1~29 ¥&
& 98~100% P, ol® A= FEMFEIERL
29 K3ld, = o] 39 AgeAe BapER

U R vge] Tow, 7H 22H LI ERE
At BEEEST 22 Aoz veEygt oy
Aze FH %(1931), & %198 A 2

23 v Jed, £ 844 8A 1H A= 8
A 1B X&EY 9= REERY Fhofmst
BAAA vlzg « 8A 18 EEEY F#S

= 3BLIES Ho] 94.8~98.8% %=, 8H
100 @R = 23.2~98. 1% & ¥R &
o] ¥ 8A 1H #EES W=7t 84 10H
EEES drid 22 AE oF A3z
AE Rez Hyzddr).

1_

o] 48 A}z u|Fof
mEY Bah D KB EamE EINE B
el 71 BEEFHIIMS 2+ buprofezing] 7
A% A& Wahel 2 82T wHiRe o
EAE £ SAWA o AEAS Mk E
#Aisl= isoprothiolaned W=+ Wx oA &z
9 Fdd=E 2g°] 2 Aoz YA

Isoprotholane-& A& & ¥ 7} YolA o]o] &%
S a1+ Bike J19E ¢ gdov 3
dx oA FHEWez o]&d F 3lor, bupro-
fezin®] ShgFdie] 3 AYA BBHES Fik

o, HEFel o

3 o

wF R
[+]

=

S#e) REBS S FX3l9 isoprothiolane?] &
s Fdel J1d¥ & A& Aoz At

wehA, WET EEEF ZEE FAF BEK
# o3tz A X5y AT ol E e B
®iy A& Mol EAdAGn AZAEHA g2
2 ol g HEI} Jlojok & Aol

5 A X M

Asai, T. & M. Fukuda. 1983. Studies on the mode
of action. I. Nymphicidal and ovicidal activities
on the brown rice planthopper, Nilaparvata lu-
gens Stal (Homoptera: Delphacidae). Appl. Ent.
Zool. 18 : 550~552.

Asai, T., O. Kajihara, M. Fukuda & S. Maekawa.
1985. Studies on the mode of action of Buprofezin.
II. Effects on reproduction of the brown plantho-
pper, Nilaparvata lugens Stil (Homoptera: Del-
phacidae). Appl. Ent. Zool. 20 : 111~117,

EHHL—~, 1981, 7OV VRBIONE S vy v H YT
HEEMHRR. BE2 5. pp.3~6.

Kim, K.S. 1984, Studies on the control effect of Iso-
prothiolane (Fuji-one) and Buprofezin (Applaud) to
the brown planthopper, Nilaparvata lugens Stil.
M.S. Thesis, S.N.U.

Kiritani, K. 1979, Pest management in rice. Ann.
Rev. Entomol. 24 : 279~312,

Kuno, E. 1968, Studies on the population dynamics
of the rice leafhopper in a paddy field. Bull. Kyu-
shu Agric. Exp. Stn. 14 : 131~246,

Lee, J.H. & J.S. Hyun. 1983. The yield loss due to
the brown planthopper, Nilaparvata lugens Stil,



68 43842

in relation to the growth stages of the rice. Korean
J. Plant Prot. 22 : 244~250,

Mochida, O., J.A. Litsinger, E.A. Heinrichs, P.S.
Beever, G.S. Arida, R.B. Basilio, S.L. Valencia,
L.T. Fabella, J.M. Bundang, P. Pantera, B. Canapi
& S.B. de Sagum. 1983. Insecticides Evaluation
for 1982. IRRI.

FIUES. 1983, v v »HT57 7 r— FEIOBRBIC
BITAAR. B IE5R.

Shibuya, M. 1984, Applaud, a new selective insec-
ticide. Jap. Plant prot. 44 : 17~21,

- Vol. 28 No. 2

Foxil 198l. 7o v vEBORABRER TS A
R VHOBREMHER. B2, pp. 10~14.
ANEREHM. 1985. 77— (F 7 ez 2vv) #
BEFRE - v ey v iR T 5 RIS E.

B3, 32: 37~4l1.

HHE, =M. 1978. AV TeF45 000 v Hie
HIoeAmENHDR. BF ERSYEhEeE,
22 : 191~195.

HEEBE. 198]l. 7oV VEBOBREEICTSL M
4wy v HOBEMHZE. B2, pp.7~9.

(19884 10€¥ 279 A)



