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Fig. 1. Dosage-mortality regression lines indicat-
ing development and decrease of malathion
resistance in female adults of the green rice
leafhopper.
---- Odawara strain @ Parent
—— Koti strain O Fy, (selected with LDg,)
QO Fy (not selected)

Table 1. Dosage-mortality regression equations of the malathion susceptible and resistant
strains of female adults of the green rice leafhopper, for malathion applied topically in

acetone.
o Al‘)’ eéage Median lethal dosag;"
Strain | Selection |Generation we(i)ggt Regression equation
(mg) (rg/ %) (pg/g)

Odawara | None P 4.2 Y =5.106+4. 240(X—0. 838) 0.003 0.78
F, 3.8 Y=5.125+43.153(X—0. 619) 0.002 0.50

Fs 4.1 Y=5.344+2. 254(X—0. 538) 0.001 0.30

Fy 4.4 | Y=5.111+3.622(X—0.463) 0. 001 0.31

With LDy, P 4.2 | Y=5.106+4.240(X—0.838) 0.003 0.78

F, 3.9 Y =5. 358+3.849(X—0.618) . 0.002 0.42

Fs 3.8 Y =5.029+4.194(X—-0.579) 0. 002 0.50

Fy 4.1 Y =4.737+2. 410(X~—0.817) 0.004 1.03

Koti None P 4,7 Y=4.677+2.790(X—1. 499) 0.021 4.38
F, 4.2 Y=5.410+3. 249(X—1.357) 0.009 2.05

Fy 3.7 Y=4.682+3.759(X—1.258) " 0.011 2.97

Fio 4.0 Y=5.195+1.555(X—1. 232) 0. 006 1.60

With LDy P 4.7 Y=4.677+2.790(X—1.499) 0.021 4,38

F, 3.2 Y=4.898+3.673(X—1.525) 0.018 5.58

F, 3.8 Y=5.079+2.515(X—1.512) 0.015 3.98

Fs 3.8 Y=5.01041.679(X—1.476) 0.015 3.85

Fio 4.2 Y =4,94041.950(X—1.951) 0.048 11.42

LD-50's of parents were determined in October, 1961.
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Table 2. Active ingredient of malathion in grams per hectare for controlling the green
rice leafhoppers by the Agricultural Co-operative Association in K6ti and Odawara where

the test insects were collected.

Locality Year : Total
1955 | 1956 \ 1957 | 1958 | 1959 | 1960 | 1961 !1955-1960* 1955~1961

Nangoku, Kati | 170 359 ’ 574 \ 795 807 ‘ 613 0986 1158 5634

Kozu, Odawara 0 0 0 } 0 ()} l 0 28 ) 28

* Figure was obtained from some firms,
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Résumé

Owing to the high effectiveness of malathion
against the green rice leafhopper, Nephotettix
cincticeps Uhler, since the first importation to
Japan from the U.S.A. in 1953, it has been
practically used for controlling this pest through-
out Japan.

In the early spring in 1960, however, it has
become to difficult to control the green rice
leafhopper with malathion in several parts of Koti
prefecture, where malathion has been used since
1955, In September 1961, the authors collected
the green rice leafhoppers in Nangoku, Koti
prefecture where malathion has become to be
ineffective to control this pest, and reared them
successively from generation to generation with-
out any insecticide pressure in a biotron in the
Toa Agricultural Chemicals Institute at Odawara,
and then carried out an experiment to determine
As the
standard of comparison, the authors used a strain

their susceptibilities to malathion.

collected at Kozu, Odawara, Kanagawa prefecture



Biodu RO oM 28 %—1

in April of 1960 and reared successively without
any insecticide exposure. It is considered that
this population had no experience of contact with
malathion in past.

Pure sample of malathion was used for the
present experiment,

A half ;1 of acetone of a given dosage of
malathion was applied topically to the pronotum
of female adult which anaesthetized by refriger-
ation using a micrometer driven syringe.

Experiment was carried out under the condition
kept at 25°C. Mortality count was made at 24
hours after treatment.

The results are summarized as follows:

1) Female adults of the green rice leafhopper
collected in Ko6ti in September 1961, showed more

resistance to malathion than those of Odawara
strain, showing LDg’s were 4.38 and 0.78 ug/g
respectively, namely Koti strain was about 5.6
times resistant to malathion than Qdawara strain.

2) A subcolony divided immediately after
collecting from the original population of Koti
strainand reared without any insecticide pressure,
showed gradual decrease of resistance to mala-
thion, while another subcolony selected with LDy,
of malathion kept the resistance to this compound
consistently.

3) Inthecase of Odawara strain, the population
selected with LDy, of malathion, showed the
tendency of decreasing susceptibility to malathion,
and in the 10th generation about 3. 3 times tolerant
to malathion than the original standard strain.

Mechanism of Resistance to Malathion in the Green Rice Leafhopper, Nephotettix cincticeps.
Ken'ichi Kosina, Tadayoshi Ismizuka and Setuo Kitakara (Institute of Agricultural Chemicals,
Téa Noyaku Co. Ltd., Odawara, Kanagawa). Received Jan. 14, 1963. Botyu-Kagaki, 17, 28,

1963 (With English résumé, 24).
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