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Table 1. Comparative resistance of malathion-resistant and susceptible
strains in female adults of the small brown planthopper by spraying method.
Susceptible strain ‘ - 'Malahiton-selected strain
Insecticide LCss ppm Slope I LCs;o ppm Slope
Fs Fio F: { Fio . Fs Fio L Fa . Fio
Sl 5 i o -
- :
(CH:;0): P-5-X-C-Y !
PAP .6 6.7* 14 2.07% | 26.1% | 40.,5% | 4.43%| 1.97*
Malathion 8.6% 3.6%| 2.02% | 1.45%  47.3*% | [c2.5% | 1.90% | 1.78*
$ Q
(C:H;0):P-5-X-C-Y
Mecarbam 25.9% | g.7% ] 4.65% | 3.55% | 28.7%| 12.6 | 1.42%] 4.60
2 ]
(CH:0): P~0-X
ME P (Sumithion) 0.7 2.8 3.17 2.69 6.0% 5.4% 1 2,43% | 3.23*
MPF P {(Baycid} 5.5% | 10.0 4.28% | 1.51 o} 16.1% .13 4.02%
Methyl Parathin 1.7 1.5% 0 2.93 2.26% 4.7% 0 a9 3.01%  1.72
IsI .
(C:H;0):P-0O-X |
Diazinon 0.5 0.9%1 1.86%| 1.14 6.8% O obo1e0* | 1,77
Ethyl Parathion 3.7% 0 1.8%| 2.80% | L.78* ) 7.8%| 6.2 | 2:18% | 2.48
Other organphosphorous 1
insecticide
EPN 11.?*1 22.6 2.26% | 2.32 70.0% | 30.9 2.53% | 1.46
Carbamat insecticides i
PHC 4.5% 1 3.1%] 3.91%| 3.20%| 4.1%| 2.5 | 2.58% | 2.47
" CPMC 10.5% g.5% [ 5.23% | 1.08% 16.6%| 20.5%: 3.42%! 2.67*
NAC 14,3% | 13.0 | 2.89% | 2.46 15.3% | 12.6 © 3.96% | 1.8l
Other insecticides | ‘
DDT 58.5% | 25.1% z.88% | 2.17* | s5.8% | ss.5% | s.39% | z.91*
r-BHC 7.1% | 12.9 1.95% 1 1.18 31.9%  23.4% ) 0.79%] 1.13
|

* There were no significant differences by the x 2-test hetween respective dosage-mortality data and

regressive lines.

Tablel 2 15 LELRBEORTFUHMESER (SR) TiA (72 vOLCoitl.0ppm UFTH Y, 4
MEP, A5AA554y, 230544 vBIUPHCHS 0ppmATTHY, CHOOBRBFTCKHTS
REHREFEL B2, LALY-BHC, NAC, EPN, £ #A-Aa8X7DDT®OLCsoi10.0ppm
BETHD, thooBRRAIHT2RTHEEN -7,

—HRF Y Y RERET o TR ARECHGER (RFB) TELCs o281 0ppmIA F OB RFIT A HHh, 5.0
pemL T ORHEFEI PHCRB I A FAASTF AV ORTE -, |

A== P ABREH ERFRERFRAAD LCs ARAL SROMEHOMITIE & 4 Y20l A b B

S7CH, BERY AFORZELC B RFRCBEN

D IATIT-EREURRICLIZBRRRE (1966%)
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Table 2. Comparative resistance of malathionTesistant and susceptible strains
in 5th instar larvae of the small brown planthopper by spraying method.

; Ry E-strain’ SL E-strain
Incecticide :

LCsy (ppm) Slope LCs¢ (ppm) ~ Slope
PAP | . 60.34% ©2.93* | 2.1% 3.84*
Malathin 333.97* 2.04% 3.1* Z2.46*
Dimethoate 2i.90* _ | 3.94% 1.5% 1077
Mecarbam 81.40* 2.74* 7.2 1.79
ME P 20.15% 4.86% La* 4.13*
MPP 3 31.65% 3.530% - 4.1% 2.95%
Diazinon 10.71% | 2.64% 0.4% 1.89%
NAC ' 23.59% 4.38* 4.7% 2.44%
MTMC 12.11% 5.39* 2.7 2.28
¥-BHC ' 9.14 2.42% 15.2% 1.81%

There were no significant differences by the x 2.test between respective dosage-mortality date and

regressive lines.

Table2iZ L5 &, SLE {HEBE &£ 7 ¥ 7 v OLC b3 1.0ppmlA FTH Y, MEP, ¥4 hx—}, P
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SEM, ok, LALY-BHCOLC0i210.0ppmbl LTH b, B {El -7k,
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Fig. 1 The esterase activity in female adults of susceptible and resistant strains of the
small brown planthopper. Hollow is susceptibe strain, solid is resistant strain.
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L C 50 resistant strain
L C 50 susceptible strain
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Summary -

Studies on the Malathion-Resistant Small Brown Planthepper,

Laodelphaz striatellus FALLEN

(5) Cross-resistance to several insecticides in the

malati h on-resistant small brown planthopper

Yoshinori KIMURA and Keiichi NAKAZAWA

A comparison of resistance to several insecticides between the Malathion—resistar‘lt anb
susceptible strains was made with the small brown planthopper, Laodelphax striatellus
FALLEN in 1965 and 1966, The Malathion-resistant strain of the small brown planthoppers
(abbreviated to R) was originally collected at Saijo in Hiroshima Pref. in June of 1965 whel.rs
Malathion had become ineffective to control this insect pest. Rearing of this insect used in
the present experiments was carried out in the laboratory for a pumber of generations under
constant selection pressure with Malathion.

The susceptible strain of the planthoppers (abbreviated to &) used for comparison was
originally collected at Midori in Hiroshima Pref. in June of 1965, and reared successively
without exposure to any insecticide. Up to that time, this colony had less experience of
contacting with Malathion. ' _

To determine the esterase activity @-naphthyl acetate was used as substrate, The amount
of B-naphthol which was liberated by dehydrogenization of @-naphthyl acetate by the esterase
action in the planthopper was measured by colorimetric method. The strain of high esterase
actibity (abbreviated RHE) was obtained from the Restrain after replications c_)f pair mating
and measurements of of estrase activity for five generations. On the other hand, the strain of
low esterase activity (abbreviated to SLE.) was -obta_ined in the same way from the S-strain.

The degree of resistant development to Malathion in the R-strain planthopper collected at
3aijo was considerably lower till the Ilth generation, the resistant levels having increased

5.3- and 28.5fold by 4th and 11lth generations, respectively. The levels of resistance to the
various organophosphorus insecticides were 13.6fold to Diazinon, 8.6-fold to MEP, 6-fold to
EPN and 6fold to PAP. At these generations crossresistance to otherorganophosphorus
compounds by selection of Malathion was observed in some degree.

The RHE. strain, which was able to tolerate 108 times as much Malathion as the susceptidle
strain, increasd resistance not only to Malathion but to a wide variety of insecticides.  The
high levels of resistance above 10-fold were exhibited toward organophosphotus compounds
such as PAP (28.7fold), MPP (27.7-fold), Diazinon (26.84old), MEP (18.3-fold), Dimethoate -

(14.64old) and Mecarbam (11.3fold). Lesser levels of resistance developed to carbamates
such as NAC (5.040ld) and MTMC (4.540ld). From these results the increases in resistance

to organophosphorus compounds are considered true crossresistance. The results obtained in
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carbamates suggest the possibility that there will occur crossresistance to other materials when
the resistance to Malathion will develop highly.

On the contrary, the resistant levels to y-BHC decreased in inverse proportion to Malathion
resistance. However, further experiments on this point are being carried out whether this

" phenomenon shows a negatively correlated crossresistance.



