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Deposition and Insecticidal Effect of Dust Formulation on the Brown
Planthopper, Nilaparvata lugens in Paddy Rice Field*

Reiji HiraMATSU, Ichiro NisHIL,** Katsumi HIEHATA*** and Katsunori Izumi**

Yamaguchi Agvicultural Experiment Station, Ouchi-Mihovi, Yamaguchi 753-02, Japan
**,%k % Yamaguchi Plant Protection Office, Ouchi-Mihorvi, Yamaguchi 753-02, Japan

For better control of brown planthoppers (BPH), the insecticide susceptibility and deposi-
tion on BPH by dust application were examined in laboratory and in paddy rice field, respec-
tively. When carbaryl was topically applied, the LDso value was 1.9 ug/g for the susceptible
strain (S-strain) and 14.6 pug/g for the Yamaguchi population (Y-population). When a mixture
of carbaryl (NAC) and fenitrothion (MEP) (1.5: 2) was applied by the bell-jar dusting method,
the LDsy value was 23.1 ug/g for the Y-population, from which the LDj; value of NAC was
estimated to be 10.2 ug/g, similar to the value obtained by topical application. When the dust
was applied to the Y-population in paddy rice field, the MEP deposit on BPH was 0.1 to 210
1g/g, showing logarithm normal distribution. The mean deposits of MEP by different dusting
methods were 3.5 to 25.3 ug/g, and those of NAC were estimated to be 2.6 to 18.5 ug/g. These
values are similar to or smaller than the LDj, value of NAC. From the dosage-mortality
curves and the distribution of deposits, it could be inferred that the mortality of Y-population
was considerably low, while that of S-strain was high. Such experimental results support the
assumption that insecticides here become less effective against BPH because the lethal dose has
increased as insecticide resistance developed and because the conventional dust application
does not deposit sufficient amounts of insecticides.
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Table 1 Deposits of NAC and MEP on BPH and their mortality by dust application with
a bell-jar dusting chamber.
Dosage®> 75 100 150 200 300
No. NAC MEP NAC MEP NAC MEP NAC MEP NAC MEP
1 2.5 6.7 4.7 7.4 5.6 7.4 16.9 25.0 12.2  18.3
2 2.9 2.4 4.9 6.4 9.5 9.6 18.6 28.8 15.9  26.5
3 3.0 3.7 8.8 14.8 9.8 11.2 20.8 29.7 16.8 24.1
Deposit 4 3.0 4.9 10.4 10.8 11.0  12.7 21.6  32.0 17.5 28.1
on 5 3.2 5.3 10.6 7.2 13.1 19.8 22.3  27.7 20.1 28.9
BPH 6 3.2 8.5 11.1  26.8 13.9 18.1 22.6 33.4 33.7 48.0
(nglg) 7 3.5 6.3 12.0 17.7 23.2  37.3 24.1 40.6 39.0 51.9
8 5.8 7.7 12.2  17.4 26.2 36.3 25.9 39.3 39.9 54.3
9 12.6 5.5 21.4 27.9 29.2 40.4 28.6 42.6 44.5 45.9
10 16.0 12.7 23.1 27.0 36.6 42.2 40.2 53.6 54.8 73.5
Mean 5.6 6.4 11.9 16.3 17.8  23.5 24.2  35.3 29.4 40.0
Ratio® 0.887 0.784 0.783 0.685 0.720
Mortality®> (%) 22.8 64.9 71.0 79.0 84.2
®)  Milligram of regular dust containing 1.59% NAC, 29 MEP and 0.4% MAF.
P)  Mean of individual deposit ratios of NAC to MEP.
©) Thirty female adults of Y-population were used for mortality evaluation.
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Fig. 1 Dosage-mortality curves of female BPH adults by topical application (A)

and bell-jar dusting application (B).
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Fig. 2 Correlation between deposit of NAC and MEP on BPH (A: bell-jar dusting appli-
cation, B: field application) and leaf sheath (C: field application) by dust application.
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Table 2 Deposits of NAC and MEP on leaf sheath by dust application in paddy rice field.
NAC MEP
C i No. of ¢
Application® sample Deposit™ CcvV Deposit? cv Ratio®
(ng/cm?) (%) (ng/cm?) (%)
P-RD 30 41 73 69 64 0.608
P-DL 30 29 58 44 51 0.767
S-RD 36 45 57 66 47 0.704
S-DL 36 42 59 74 84 0.649
Y-RD 30 468 148 486 143 0.850
Y-DL 30 298 122 422 106 0.591

*  Symbols of application methods;

NAC, 29, MEP and 0.4%, MAF.

P: pipe duster application, S: swing application, Y: blow-in
application with Y-blow head, RD: regular dust, DL: low drift dust.

Dusts contain 1.59%,

P} Mean deposit, expressed on a 40 kg/ha basis of application rate.
¢ Mean of individual deposit ratios of NAC to MEP.
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Fig. 3 Patterns of deposit on leaf sheath by three different dust applications in paddy

rice field.

Symbols: see Table 2. Deposits are expressed on a 40 kg/ha basis of application rate.
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Table 3 Deposits of MEP on BPH by dust application in paddy rice field.

Body weight

No. of Deposit per BPH Deposit per unit weight
Application® Saﬁ;?e
P (mg/BPH)  CV(%)  (ng/BPH)» CV(%) (nglg)® CV (%)

P-RD 108 1.5 64 8.3 73 6.2 64
P-DL 106 2.2 77 8.2 104 4.0 92
S-RD 120 1.3 71 8.6 94 7.4 68
S-DL 120 0.8 89 6.3 91 10.2 95
Y-RD 107 2.7 77 21.5 118 8.8 95
Y-DL 99 1.3 74 22.3 142 18.1 127

2)  Symbols: see Table 2.

b)
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Mean deposit, expressed on a 40 kg/ha basis of application rate.
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Fig. 4 Variations of MEP deposit on BPH and survival rates of BPH by dust appli-

cation in paddy rice field.

Symbols: see Table 2.

@®: deposit of MEP, O: survival rate of young nymphs,

A: survival rate of middle and old nymphs and adults.
*)  Observed deposit on middle and old nymphs and adults.
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Fig. 5 Distributions of MEP deposit on individual BPH by dust application
in paddy rice field.
Symbols: see Table 2.
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Table 4 Effect of dust application on the BPH of Y-population in paddy rice field.

No. of 1BP%—I bebfore MEP deposit Survival zat%)of BPH
Application® application on BPH® (%)
Ny®e> NmNoA (ugleg) Ny®> NmNoA T-BPH
P-RD 350 168 8.4 12 84 35
P-DL 429 286 3.5 22 101 53
S-RD 429 347 11.2 32 112 68
S-DL 176 101 9.2 24 166 76
Y-RD 487 84 12.7 18 211 46
Y-DL 640 155 25.3 16 72 27

2) Symbols: see Table 2.

®>  No. of hoppers per 10 hills.

¢>  Mean of observed deposits.

4>  Ratio of BPH population 2 days after application to that before application.

e) Ny: young nymph, NmNoA: middle and old nymph and adult, T-BPH: total BPH.
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L7 & & o MEP diff75 & OHifIx 0.1~210 ug/g T,
 OFRE S A IR ER G MR TH - 7o, AREUTEC
X 570l 3.5~25.3 pglg T, NAC off7E# I
WHT 5L 26~185ug/g ThH oz, ZOfEIX NAC ©
LDso fl & R 2NV TH » /2.

S HETREL B X O B KRR O3 F-FE TR AR & [
AT T O MR ERBES ML E TS L, ST
DOIBEOBHFIEAFCEVT, FEAS Y VI OFETRIT,
EEZMEAR TOINEE L 552, WP OMIKEE Tk
LKL Db D LEESNI.

DLEDEERE, FEA vy ORI DOIET
HIEFEREABINL 7272, HITOWARULIC X 5 FA D
MAMERTCER TS ER 7T &2, METES RY
v DFRBEEEC R > TV BERO—2THHZ L&
BT T3,

Z ORBROEITIH T L TL 2 o el B R

BRI OBHFEMRRE COMAEDO S 4, PEAfrRY Y
HIEEWERR LG L 28 - IR B REFERBRG RS
MEAMRB K, BEUNCHE & < 72 o BRI
TSRS A B Rr A IR JE S BILP L BT 5.
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