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Though detected as early as 1914, the pheno-
menon of insecticide resistance in insects as we
know it today, came on the scene with the use
of organic residual insecticides in 1946, Since
then the number of resistant species is increasing
continuously and at present we know of at least
232 species of insects and acarines which have
developed tolerance to one or the other chemical
and of these 130 species are of agricultural
importance?.

That the melon fruit fly, Dacus cucurbitae,
can develop resistance to DDT and other chlo-
rinated compounds was shown by Ten in 1959,
He exposed the adults to filter papers treated
with these chemicals for 15 successive generations
and observed that while the species could develop
significant resistance to DDT, it failed to achieve
any significant tolerance to chlordane. During
the present studies an attempt was made to find
out if the species can develop any resistance to
gamma BHC and carbaryl when subjected to
insecticide pressure under laboratory conditions.

Materials and Methods

Adults of Dacus cucurbitae were obtained from
the normal laboratory colonies maintained at
28+1°C and 60-70 percent relative humidity.
Measured drops of acetone solutions of gamma
BHC and carbaryl were applied topically to the
dorsum of individual flies after the manner
described by Abedi®. The treated flies were

ZOMMR, KREEMELUT, LCsy ffiiz BHC ity UL14RH T 16.364%, carbaryl

kept in 4X2 cages made up of .rice paper and
card board. Mortality counts were made after 24
"hours of insecticides treatments and the survivors
were bred to produce the next generation which
was again subjected to insecticide pressure. In
this way selection with gamma BHC and carbaryl
was carried on for eleven and thirteen generations
respectively.

The percentage mortalitics of the normal and
selected strains were plotted on a probit scale
and LCy values and slopes were derived from
dosage mortality regression lines (Fig.1 & 2).
The slope of the lines was expressed as the
change in probits per ten fold change in dosage®.

Results

The results obtained (Table 1) show that while
the species developed considerable resistance to
gamma BHC it failed to show any significant
tolerance to carbaryl. The initial LCy values of
0.00022 and 0.00195 obtained with gamma BHC
and carbaryl respectively for the normal strain,
when compared with the corresponding values
for the selected stock suggest that D. cucurbitae
acquired 16,36 times tolerance to gamma BHC in
11 generations but only 1,51 times tolerance to
carbaryl in 13 generations of selection (Table 2).
The slight shift in the dosage mortality regression
line of the 13th generation without any significant
change in slope and its somewhat steeper position
than the dosage mortality regression line for the

7
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Table 1. Susceptibility of normal and selected strains of D.cucurbitate to
solutions of gamma BHC and carbaryl in acetone,*
. Proportions (and percentages in parentheses) of flies killed with
Strain  Insecticide _ different concentrations
tested
'0.00006 0.00012 0.00024 0.00048 0.00097° 0.00195 0.0039 0.0078
Males . 14/80  38/88  42/77 68/82  67/76  76/79 — —
(17.5) (43.1) (54.5) (83.5) (88.1) (96.2)
gamma Females 15/93 26/77 31/67 38/58 51/63 60/63 — —
BHC (16.1) (33.7) (46.2) (65.5) (80.9) (95.2)
Both 29/173 64/165 73/144 106/146 118/139 136/142 — —
(16.7) (38.7) (50.6) (71.9) (84.8) (95.8)
Normal
Males —_ — — 7/65 19/64  36/54 62/76 72/79
(10.7) (26.6) (66.6) (81.5) (91.2)
Carbaryl  Females - — — 6/49  11/57  29/69  40/58  49/55
(12.2) (19.2) (42.0) (68.9) (89.0)
Both — —_ —_ 13/114 30/121 65/123 102/134 121/134
‘ (11.4) (24.7) (52.8) (76.1) (90.2)
Table 1. Contd.
Proportions (and percentage in parentheses) of flies killed with
Strai Insecticide different concentrations
train tested
0.00048  0.00097  0.00195  0,0039 0.0078 0. 0156
Males - 19/84 37/87 53/93 64/82 89/95
(22.6) (42.5) (56.7) (78.0) (93. 6)
Resistant gamma Females - 12/72 27/81 43/94 54/85 66/82
(Fu) BHC (16.6) (33.3) (45.7) (63.5) (80.4)
Both — 31/156 64/168  96/187 118/167 155/177
(19.8) (38.0) (51.3) (70.6) (87.5)
Males - 9/64 29/76 45/68 . 88/96
(14.0) (38.1) (66.1) (91.6) —
Resistant carbaryl Females — 5/65 22/79 48/79 91/106
(Fi3) (7.7 (27.8) (60.7) (85.8) —
Both — 14/129 51/155 93/147 179/202
(10.8) (32.9) (63.2) (88.6) —
* A drop of 0.0018 cc was applied to each fly.
Table 2. LCg levels and slopes of normal and normal strain suggests that the tolerance
selceted strains of D. cucurbilae, developed to carbaryl may be due to the accumu-
. . . o
Strain Insecticide Generation LCs  Slope lation of factors responsible for vigour tolerance?.
Summar,
gamma BHC — 0.00022 1.75 v
Normal Laboratory selection of adult melon flies with
carbaryl - 0.00195 2.15  gamma BHC and carbaryl was carried for 11 and
gamma BHC Fu 0. 0036 1.6 13 successive generations. The LCs values
Resistant obtained for the selected and the normal strains
carbaryl Fis 0.00295 2.65 showed that D. cucurbitae acquired 16.36 and 1.51

times tolerance to gamma BHC and carbaryl

9
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respectively in 11 and 13 generations of selection,
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3. HHYVRIRSEBIVERGEA NS HIckS in vitro TO “C-methyl
malathion DHRRICDNT HH IE AP/ALE WEHR *REGESE, *EokEk (GHE
REFDFRIRPHE, SHETTHERCREE, *&/IWRERBRIYRAE, RNIRERE) 50 7. 29

16524 (LE), malathion #E#i#: (Rm), fenitrothion JE3i#E (Re) X bEO v s %3 B,
in vitro 123313 3 “C-methyl malathion OR#% U 5 ~1:. LE, Rm, Re ¥k 2 FEo v pif
Rtiext 35 malathion @ 24BsfI# D LCy ffiX, ZhFh 159, 2,190, 637 ppm Th -1z, &
2 PEYCIOLEHRE SVHKIRE B in vitro TD “C-methyl malathion O L b~z e T
%, Rm 38X 0 Re Béfic X 23802 LE RO ZhZn 715, 5 Th -1, TREREORNY
RBREAALEANEZF L VI RAFF~FRIBIDT, 7+R27 74— FRREBIDRIFBAGBEYLN
iz, In vitro G@ “C-methyl malathion OfFFICs Xi2TREESEHR, LA, &B4 A
v, HBHBOWBIROVTUS~XIE LS, 10-6M d K-2 3522 10-M o dichlorvos Ziimic &
b AMRFAA L1008 Shtc, BRYVEKRDIERI DX by 1 OBELSRL, =X
5 5 — + pkihH & ¥C-methyl malathion OFMERICOVTU S XI2 & 25, HEHiHER M S
ZEEBALNTV 3 E kI RO GRIEAMSED 6 N1c O AT, ORI RSMEMLA

KD LN ST,

Malathion resistance in the smaller brown
planthopper, Laodelphax striatellus Fallén, was
first found in Hiroshima and Okayama Prefecture,
Japan in 1964, and since then many examples
of the smaller brown planthopper resistance in
other parts of the country were reported?®,

According to Ozaki and Kassai®, there is a
good correlation between the resistance level of
the smaller brown planthopper to malathion and
pB-naphthyl acetate hydrolyzing activity of the E,
band separated by thin layer agar-gel electro-

D This research was supported in part by a
research grant from the Ministry of Education,
Japan,
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phoresis. And it was suggested that both esterase
activity of the E; band and malathion resistance
depend on the same factor. '

In this paper, in vitro metabolism of *¥C-methyl
malathion, and the relationship between §-
naphthyl acetate hydrolyzing activity and 1C-
methyl malathion degrading activity of the E;
band were studied.

Materials and Methods

Insect ; Female adults of the smaller brown
planthopper were used. Malathion resistant (Rm)
and fenitrothion

resistant (Rf) strains were

obtained from the susceptible (LE) strain through



