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Several workers have studied the inheritance

of carbamate resistance in the housefly, Musca
domestica domestica, Georghiou and Graber (1965)

have reported that resistance to isolan and sevin

plus piperonyl butoxide was inherited in an isolan

resistant strain through a single partly dominant

factor. In contrast, the resistance to isolan and

to combination of sevin and piperonyl butoxide

in a strain selected with ronnel was controlled

by polygenic system. Kasai and Oglta (1965)

made reciprocal crosses between resistant and

susceptible flies and concluded that the factors

governing resistance to sevin and BHC were

situated on the fifth and second chromosome

respectively. Similar results were obtained by

Plapp and Hoyer (1967), Tsukamoto et 01. (1968)

and Plapp (1970) who found that the genes

controlling carbamate resistance were located on

the fifth chromosome and, in some cases, also

in the second chromosome.

The investigations cited above relate to M. d.
domestica and the author is unaware of any

published record concerning the inheritance of

sevin resistance in the predominant form of

Indian housefly, Musca domestica nebula. It was,

therefore, considered desirable to find out the

genetic nature of sevin resistance in this form

of fly.

Materials and Methods

Experimental procedure
Reciprocal crosses were established between a

Table 1. Percentage mortality of normal and resistant parents with different
concentrations of sevin solutions in ethanol.

Normal Resistant
Concentration --------_.

Males Females Average Males Females" Average

0.0039 26. 7 12.5 18.8
0.0078 30.6 18.2 23.8
0.0156 50.0 15.1 29.8
0.03125 65.8 27.05 46.4
0.0625 70.5 42.1 53.9
0.125 81. 6 41. 5 63. 7 4.3 0.0 2.04

0.25 87.6 51.02 73.7 11. 1 0.0 5.3

0.5 92.4 65.6 78.1 24.2 5.7 14. 7
1.0 95.3 69. 7 82.8 29.0 19.7 24.6
2.0 96.1 81.08 88.6 56.1 22.4 33. 7

4.0 100.0 100.0 100.0 51. 6 25.2 38.04
6.0 69.7 23. 7 46.4

A drop of 0.0018 cc. applied to each fly.
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sevin-resistant and a susceptible strain from flies

obtained from pupae kept individually in glass

vials. Two sets of experiments were performed,

one in which individual flies were crossed and

the other in which mass crosses were made

between resistant and normal strains. The adults

were fed on milk soaked cotton and each family

were kept separately in a small cage 3x3" in

size constructed of wire frame covered over

with mosquito netting. In this way ten pairs

were established (five each of the t R X !?Nand

t N X !?R) from which adults sufficient to be

tested with different concentrations of sevin were

obtained. As the differences between the susce-

ptibility levels of the F1 progeny of families

belonging to the same type were insignificant,

only two families from' each type were chosen

to produce, the F2 generation. Back crosses be·

tween the F 1 hybrids and susceptible parents were

also made.

Susceptibility levels of the adults were deter·

mined by applying measured drops of ethanol

solutions of sevin on the dorsum of each fly with

a microsyringe (Busvine, 1951). The size of the

droplet applied was kept constant. The LC.o

values of the resistant and normal parents were

0.05 and 9.0 percent respectively; the resistance

ratio being 180.0 (Table 1).

Tsble 2. Percentage mortality of flies in the progenies of various normal X resistant
individual cross matings.

Generation Original C~ Percentage of flies killed by different concentrations of sevin
Type Pair No. 0.0625--0:125--0-:-25 o. 5--LO----:Cd---4.6--' 6:0---

tNx!?R 1 0.0 3.5 12.5 21.4 23.3 27.8 38.0 53.2

2 0.0 6.2 8.6 18.5 28.5 29.8 40.0 50.0

3 0.0 2.8 8.0 10.7 28.1 35.4 42.5 47.4

4 1.9 6.2 10.2 11.1 26.6 33.3 38.6 50.9

5 1.2 5.5 13.1 15.6 32.1 35.0 36.3 52.08

Average 0.9 4.1 10.7 14.8 27.7 32.6 39.3 50. 7

(2/202) (7/145) (16/149) (19/128) (43/155) (48/147) (61/155) (104/205)
F 1

tRX!?N 6 0.0 4.8 13.3 17.2 31. 6 42.1 41.1 56.5

7 3.3 8.6 11.1 22.2 29.1 40.9 37.1 52.9

8 2.3 6.6 14.8 21. 7 26.9 38.09 40.9 54.5

9 0.0 5.7 15. 7 26.3 28.2 32.5 43.4 49.0

10 5. 7 7.1 14.2 20.2 25.0 39.6 36.8 57.1

Average 2.5 6.5 14.1 22.2 28.5 35.4 42.7 53.2

(4/157) (12/188) (21/148) (35/158) (44/154) (55/155) (77/180) (74/139)
.. -- ----

Table 2. (Contd.)

Generation Original Cross
Type Pair No.

tNX!?R 4
5

Average

Percentage of flies killed by different concentrations of sevin
0:0625--0-.125--0-.25--o.-5--LO--2~O---.r.-O- - 6. 0 --.

. 11.1 19.6 25.5 26.08 36.8 48.0 50.0 58.8
16.6 18.6 29.6 33.3 43.6 44.1 54.5 60.8
13.7 18.9 26.3 29.4 41.3 47.6 51.9 60.0

(7/51) (18/95) (20/76). (25/85) (24/58) (40/84) (27/52) (24/40)
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tRX!?N

All data

All data

8
10

Average

13.6 18.2 25.04 31.2 39.5 47.2 53.6 62.8
14.3 20.0 28.6 32.5 42.8 51.6 54.5 63.6
13.9 19.2 27.02 32.0 40.6 49.2 54.05 63.01

(11/79) (10/52) (10/37) (24/75) (24/59) (34/69) (40/74) (46/73)

1.6 5.7 12.4 20.6 28.1 34.1 41.1 51.7
(6/359) (19/333) (37/297) (59/286) (87/309) (103/302) (138/335) (178/344)

13.8 19.04 26.5 30.6 41.02 48.3 53.1 61.9
(18/130) (28/147) (30/113) (49/160) (48/117) (74/153) (67/126) (70/113)
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Results

It is evident from the results (Tables 2-3) that

sevin resistance in M. d. nebulo is inherited

through a completely dominant genetic factor.

The F 1 progeny from all the individuals and

mass cross matings behaved like resistant ones,

when the adults were tested topically. The

mortalities obtained in individual and mass

crosses were quite close to the resistant strain

at different concentrations of sevin, To interprete

the results, 0.0625 percent sevin may be taken

as a discriminating dose to detect the susceptible

genotypes, as this concentration kills 53.9 percent

of susceptible flies and only 1. 6 percent of F1

hybrids. If the inheritance was monofactorial the

F. generation should show 25 percent susceptible

genotypes and therefore a percentage mortality

of 13.4 (0. 25x53. 4). The percentage mortality

actually obtained in the F. generation at this

dose were 13.8 and 12.9 in individual and mass

cross matings respectively. These figures do not

depart considerably from the expected one. This

was further assessed by allowing the F, hybrids

to mate with susceptible parents. The results

(Table 4) are adequate to show the segregation

into two genotypes in the back cross offsprings.

The percentage mortalities obtained with the

discriminating dose of 0.0625 percent sevin were

34.4, 34.7 for males; 20.8 and 21. 3 for females

and 27.6 and 28.0 for males plus females as

Table 3. Percentage mortality of flies in the progenies of normal X resistant
mass cross matings.

Generation Type of
cross

tNx~R

tRx~N

All data

All data

0.0625

1.9
2.4

12.1
14.2

1.7
(4/228)

12.9
(14/108)

Percentage of flies killed by different concentrations of sevin
0.125-0.25 0.5 1.02:0--4:O--6~

4.6 12.4 22.0 25.8 35.8 43.4 45.2
6.25 13.8 19.6 35.7 36.7 41.6 50.0

18.1 26.2 34.04 37.8 49.1 51.6 65.07
23.5 27.1 37.1 42.6 53.1 58.8 63.8

5.07 13.5 20.7 31.06 36.4 42.3 47.8
(10/197) (21/155) (23/111) (41/132) (55/151) (50/118) (55/115)

21.05 27.06 36.0 41.07 50.9 54.8 64.5
(20/95) (36/133) (45/125) (46/112) (53/104) (62/113) (71/100)

Table 4. Percentage mortality of flies in the progenies of various normal X F)
hybrids cross rnatings.

Percentage _t_t from F)xS --~~ from F)~S__ _pt ~~ F)xS
sevin a b a b a b

0.03125 28.7 30.6 6.4 5.3 17.5 17.9
(80) (62) (31) (75) (lll) (137)

0.0625 34.4 34. 7 20.8 21. 3 27.6 28.0
(61) (92) (91) (75) (152) (167)

0.125 40.0 45.5 23.8 21. 5 31. 9 33.5
(60) (79) (88) (65) (148) (144)

0.25 45.5 43.4 28.1 22.8 36.8 33.1
(79) (46) (71) (92) (ISO) (138)

0.5 47.8 45.1 32.8 30.0 40.3 37.5
(69) (62) (73) (50) (142) (112)

1.0 48.3 47.7 34.5 34.3 41. 4 41. 0
(118) (92) (55) (96) (173) (188)

2.0 49.09 51. 7 38.4 42.8 43.5 47.2
(110) (116) (65) (84) (175) (200)

a-F) Progeny from single pair cross matings.
s-r, Progeny from mass cross matings.
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against the percentage mortalities of 35.2 for

males; 21.05 for females and 26.9 for males plus

females expected to give 50.0 percent ratio.

These figures are quite near to 50.0 percent

mortality which is expected in a monofactorial

inheritance. It can thus be concluded that sevin­

resistance in M. d. nebulo is monofactorial in

origin and is inherited through a single dominant

autosomal gene.

Summary

The inheritance of sevin resistance in M. d.

nebula was studied by making reciprocal crosses

between individual as well as groups of flies of

sevln resistant and a susceptible strains. The

percentage mortalities obtained for the Fa progeny

clearly show the segregation of the susceptible

and resistant individuals in a ratio which is quite

near to the expected ratio of 1:3 in a Mendelian

monogenetic inheritance. The results of back

crosses also showed the segregation into two

genotypes in the offsprings. It is therefore, safe

to conclude that sevin-resistance in M. d. nebula

is monogenic in origin.
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