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INTRODUCTION

Since the appearance of resistance of house flies to

chlorinated hydrocarbon insecticides, considerable work has

been done on this problem. This work has been primarily

directed toward determination of the degree of resistance

developed, and whether or not resistance to one insecticide

might be carried over to another insecticide.

Occasionally it has been observed that an increase in the

population of the house flies and certain other insects may

have accompanied the establishment of resistance, but no work

other than that of Knutson (1953) was known to have been

reported on this subject.

This investigation was concerned with the effect of a single

treatment with an insecticide on the reproductive rate of the

first filial generation of house flies.

Previously Knutson (1953) reported that Drosophila mJKLan-

ogaster Meigen, surviving dieldrin exposure, produced 5.3 per

cent more adults than the control or check flies. Subsequently

he suggested that this phenomena may occur in other Dipterous

insects of medical importance. He also cited a comprehensive

review of the literature which had dealt with this aspect. How-

ever, this has been very meager and all was done with systemic

poisons such as stomach poisons and gases rather than with con-

tact poison.
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METHODS AND TECHNIQUES

The NAIDM laboratory strain of house fly was used in this

investigation. This is a strain which has no history of insecti-

cide exposure and is a standardized strain designated as the

experimental subject for use in the Peet-Grady method (Soap,

Blue Book, 1950, Anon). Initially, pupae were placed in snail

screenwire rearing cases and the adults allowed to emerge.

Within the first twelve hours after emergence the sexes

were separated and kept in separate cages in order to prevent

mating as shown to be a satisfactory procedure by Dunn (1923).

To facilitate handling, the adult flies, while sexing, were

transferred from the rearing cages by a rapidly moving air stream

to one quart cardboard cylindrical cartons provided with screened

ends. These cartons were then placed in a battery jar into which

a stream of carbon dioxide was passing continuously, for immo-

bilization of the flies as described by Williams (19^6). The

immobilized flies were then transferred from the cardboard car-

tons to a Buchner funnel. A gentle flow of carbon dioxide

through the funnel kept the flies immobilized during the actual

separation of the sexes.

The flies were then placed in quart glass jars with a screen

top and were immediately supplied, and daily thereafter, with

small cups containing cotton soaked with diluted milk. A ^-0 per

cent formalin solution was added at the rate of 1/1500 to delay

souring of milk.
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When the flies were three to four days old, one lot was

retained without treatment as a check or control and the other

lot was treated with dieldrin. This insecticide was applied to

the thorax of the fly by calibrated micro-loop while immobilized

with carbon dioxide at dosage of two microgm../gm. of flies, in

acetone solution, which produced an average mortality of 60 per

cent in the females and 37 per cent in the males. Topical appli-

cation was used to assure that each fly received an identical

dose of the insecticide, so that the more susceptible flies

would be killed.

The treated flies were held for two days following actual

topical application of the insecticide, until all then appreci-

able mortality had occurred. The surviving flies were separated

into twenty replicates consisting of ten females and six males

in each lot except in a few cases when a few flies escaped, and

these lots were placed in quart glass jars with a screen top.

The untreated flies were divided into lots and placed in jars

in the same manner as the treated flies and served as a check

or control.

The flies were kept and the progeny reared in a separate

room held at a temperature of 30° F. and about !?0 per cent rela-

tive humidity. Each jar was supplied daily with a fresh paper

cup containing cotton soaked in milk which provided sufficient

food and also served as an oviposition medium. These paper cups

containing eggs were removed dally to other jars, with screen

top, containing NAIDM standard larval media. A small quantity



of tap water was added to the paper cups before they were put

in the larval media in order to secure sufficient moisture for

egg hatching and also to prevent pupation in the cotton.

The rearing jars were held for a sufficient time until all

adult emergence (F-^generation) had occurred. Thereafter the

resulting adult flies were counted and the number recorded. The

resulting data were a daily record of the number of offspring

produced by each lot of virtually ten treated females and ten

untreated (check) females, each lot being replicated twenty times.

The curve in Fig. 1 has been smoothed by application of the

formula a ^ ^ c c
, when "b" is the count being smoothed, and "a"

and "c" represent the immediately preceding and succeeding counts,

respectively.

RESULTS AND DISCUSSION

The data summarized in Table 1 and Fig. 1 show that the 187

females which survived dieldrin treatment produced a total pro-

geny of 10,^70 flies during their life time. The same number

of control flies produced a total progeny of 9>ll+l flies; this

represents a 1^.5 per cent greater progeny in dieldrin- treated

flies. (The number of progeny is relatively low in both groups

because neither was allowed to mate until five to six days of

age.) At the end of the first week the total number of progeny

in the control group exceeded the total number of dieldrin-

treated group by 10.9 per cent, as evidenced by the production

of 5>3l3 flies by the control group and 5,2^3 flies by the
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treated group. Ihe fact that the control flies produced more

progeny during this period than the dieldrin- treated flies is

not unexpected, since the effects of exposure to sublethal

amounts of a poison might be expected to exhibit some toxic

effect with accompanying reduction in normal reproduction until

recovery was attained.

During the second week the trend of reproductive rate under-

went a reversal. The total number of progeny of the dieldrin-

treated flies and that of the control was 3,192 and 2,26*+

respectively, an increase in progeny of the dieldrin- treated

flies over the control flies of ltl.O per cent. It was apparent

that much or all of the toxic effects of the insecticide exposure

had worn off by this time.

During the third week the trend of reproductive rate of

the dieldrin- treated flies maintained a higher level and reached

a pronounced peak, while the control flies failed to form such

a peak. The actual number of progeny during this week was 1,509

and 660 flies for the dieldrin- treated flies and the control

flies, respectively; this represents a 128.6 per cent increase

in progeny of the dieldrin- treated flies over the control flies.

The trends during the fourth week were similar to that

during the previous week, but the peak of progeny production of

the dieldrin- treated flies was less pronounced. The actual

number of progeny was *+35 and 239 flies for the dieldrin- treated

flies and the control flies, respectively, representing a 50.5

per cent increase in progeny of the dieldrin- treated flies.
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In the fifth week the number of progeny of the control

flies (115) actually exceeded that of dieldrin- treated flies

(32); however, the total numbers were very snail compared with

those of previous weeks and therefore liad little effect in the

total progeny produced during the entire life span.

Table 1 shows that the dieldrin- treated group gave rise to

a substantially greater number of progeny than the untreated

flies. This difference was figured to be 1^.5 per cent. Knutson

(1953) also found that Drosophila melan^aster Meigen surviving

dieldrin exposure produced more progeny, but he found only a

5.8 per cent greater number of adults as compared to control

flies.

Now under investigation as a Ph.D. thesis is the determina-

tion of whether increased longevity or life span of the dieldrin-

treated flies has any influence on the greater reproductive

rate; or whether the increase is merely the result of a higher

reproductive capacity per fly per day. Studies also in progress

include a determination of whether or not this increased repro-

ductive rate is carried over to subsequent generations.

SUMMARY

Laboratory studies of the reproductive rate of the house

fly, ilusca domestica L. , were conducted to determine the effect

of a single treatment with dieldrin by topical application at a

concentration of two microguyper gram of flies, which produced a

mortality of 60 per cent in the females and 37 per cent In the



males. Flies v/cre separated to sexes and were treated when

three to four days of age. Two days later, after substantially

all mortality resulting from insecticide exposure has occurred,

the surviving flies were allowed to mate. Daily records were

kept of number of adult progeny. Flies which survived dieldrin

treatment produced a total of 1^.5 per cent more progeny than

untreated (check or control) flies. During the first week the

control flies actually produced more offspring than the treated

flies, probably because the effects of exposure to the insecti-

cide had not worn off. The treated flies out-produced the con-

trols during the second, third and fourth weeks, attaining a

pronounced peak of progeny production during the third week.
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Table 1. Mumber of progeny produced by each lot of dicldrin-
troatod and untreated (control) houae fliec. <;oros
indicate that parents continued to live but no
progeny were produced*

Days
i oixovfing Lot No.

•
1

1
Lot 8<3. 2 !

•
;liOt Ho. 3

Mating : .Jrouted : Control: Treated: Control: Treated: ....Control

1 55 35 19
ft —
kO 61

2 7 31 109
m m ml

163

I 31 79 22 19 3r*

1 231* 2 59 ^0 223
9 13 *f

6 W5 30 263 32 10 223
7 3
3 26 30 12 9 52 2

9 30 29
10 15 6 9
11 13 2
12 37 27 16
13 51 2
Pi 27 10

1 6 11 13
16 19 15 2 6
17 1 16
13 &
19 2 23
20 13 2 112 23
21 15
22 7 1
23
2ft 10
25
26
2?
23
29
30
31 3 20
32

I
35
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Table 1 (coat.)

Days !

following:
mating :

.;0.
i.

Treated i Control

Lot So« 5 Lot HO« 6

Treated: Control: Treated: Control

1
2

I
5

9
10
11
12

s
s
17
18
19
20
21
22

2$

II
27
23
29
30
31
32

8

23 7 8 52 1 1

2k k'O & 3 11 30
113 30** 25 22 23

53 90 200 150 2o3
10 91

|

k
2k? 217

15
79 122 7**5

2k? 17 93

55 290 35 107
15 2 126

12 217 ll1*

157 6*+ 16
25 75 2

19
16 39 6 11 2

ft 12 9

19 2 10 2*
90
8

k? 12
I

*f

7 20 13 3
25 10 7

7
3k 28 20 2

u

59 h

• v

-.o

21

ooo
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Table 1 (cont.)

Ja73 1 Lot .io. 7
:

following : :

Lot flo* J ; Lot No. 9

suating : Jroatod: Con troll ft itrol: rroafcod: Control

1
2

I

9
10
11
12

15
16
17
13

If
20
21
22

I?

26
27
23
29
30
31
32

8

220
13

73

7

153
o

76
1

9
U ?

o
5
o

2

k2

%
36
97
5

16
3
9

7

1

2

23
3

100

I
$1

Ik
27

1

63

31
3

163
25
21

233
6

6

19
30

3

^3

93

7

65
3

1

29

1

i

23

56

72

7
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rablo 1 (con!;.)

Days i

following:
Lot Ho, 10

:

•

LOt iiO* 11 Lot to3. 12

satin* : Croetedt Controls ..'roc ted: Control: Troatoux Control,

1 17
2 lll

«-

3 151 -
;6 o

h 13
5 21 77
6 5

l*0 29
7 176 o
3 27 12
9 ls-l 15
10 57 10
11 13
12 o 22 o

76
8 o p m-
15 aft

l
<- o

16 22
17 Mfr o o
13 lh 20
19 101
20 7 1

21 lh
22 1

23 3
2h
25
26 17
27 35
23 o
29 o
30 o
31
32
33

2h
126 a 31

7 53 13
36

5 12^ 27
29
12 2

9H 59
7

5 17
3

3
2 93

11
Q

v o Q

25 p
26

k

10

32



Table 1 (coat.

)

Days
folloyin£

! Lot Ho. 13 *
• • •

tot . 0. lh Lot iO. 15

: Treated: Control: Treated jContr oli ?rGated: Control

i

9
10
11
12

15
16
17
13
19
20
21
22
23
2h
25
26

1
29
30
31
32
33

7 11
25 3 77 7 31

22 13
35

3 2*
5 Ik 30 2

6 220 16 53
53 lf0 s* 2*»

130 65 3* 90
25 2 33 30 69

33 2 51 19 16
13 v :•

1 23 51

It*"d$H!
h >>5 26 If

3
,

•

* 20 22
0. .0 2

2h 10 k2
15 5 22

1
5 33

ft 21
2k ;

' 0- $
2

15

:

.

2

r\
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labl© 1 (cont»)

Days s

following: • 16 T f\ +* ' r\ 17 :
Lot .o. 13

***** ** ' * Troa tod

:

Conti»oli

i a
o JO u J

?1
30

2 U Q Ho

I
24- "3 9l*

1 'Jlo 1?
29 Q lo jl \9 2/

xui illJ7 10/ 173 lo

7 21 ).rj
72 7 j o2

Q ljO 1^1 2oy 30
9 U 3^ SSoo 1 12

10 3 '+0
ri

/
11 U 2y 3o 22
12 1 19 9 1

lH 7 j>2

1?
lo

29 11 29

/*

o1/ 11 10 11
1 ft
1/

13 50 yt
19 2'J 21 ^3
20 23
21 2 17
22 12 3

2^
J. J. u u

rt
( u

26 mm
2
?

8 3
26
27 5
23 11 11 6
29
30
31 hC
32
33



fable 1 (concl.)

L»ot .'«'o. 19

M. „

m ''7* ****** 4^ ^fcj't *

. 0. .. wi ox I
"• •" rv 1

1 2
Lm
4/

2 33 B

I
12 m-o th

•f

5

39 20 J/
5 36 10 ilo 3
6 60
7 12 ol B
8 11 92

9 221
10 11 12 14
11 22 2p
12 22 I J 2

21
1H- 6 12

J!
10
5310 la

17 /

13 95 15 y

19 2/
20 20 12 /\

21 u /%

22 3
17

39
5

26 50
2?
23 ' *K 20
29 :

30 0*
31 ,

32
33



labia 2. Relative number of progeny produced by 137 dloidrin-
fcreatcd and 13? untreated (coatrol) house flioa.

Number of days
follovjiag
mating Weekly : Dally : Weekly

1
2

I

9
10
11
12

K
11
17
13
19
20
21
22

s26
27
28
29
30
31
32

|35
36
37

1*26

1039
560
977
660

1763
3l>3

1109
55*+

2Ch
222
77
2*f

6^
107

123
31
in
63
32

8
Ca
20
3
3?23
21
20
'A

- 5318

- 226^

660

239

115

161
1*35

1037
31+5

1063
637
723
613
337
230
29*+

303
172
132
173
!+17
325
197
h-3

93
25
39
59

20*f

5
12
72

- J2**3

- 3192

1509

*+35

Totals 9lWl Ic&70
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Numerous studies have been conducted during recent years on

resistance of house flies to chlorinated hydrocarbon insecti-

cides. However, this work has been primarily directed toward

determination of the degree of resistance developed, and whether

or not resistance acquired to one insecticide might be carried

over to another insecticide. Occasionally it has been observed

that an increase in the population of tfe« house flies and certain

other insects may have accompanied the establishment of resis-

tance. However, no work other than that of Knutson, working on

Jrosophila , is known to have been reported, in which he found

that Drosophila which survived dieldrin exposure produced 5.3

per cent more offspring than the controls.

This investigation was concerned with the effect of a

single treatment with an insecticide on the reproductive rate

of the first filial generation of house flies.

The NAIDM laboratory strain of house fly with no history

of insecticide exposure was used. Initially, pupae were placed

in small screenwire rearing cages and the adults allowed to

emerge.

Within the first twelve hours after emergence the sexes

were separated and kept in separate cages in order to prevent

mating. To facilitate handling, the adult flies, while sexing,

were transferred from the rearing cages by a rapidly moving air

stream to one quart cardboard cylindrical cartons provided with

screened ends. These cartons were then placed in a battery jar

into which a stream of carbon dioxide was passing continuously,

for immobilization of the flies, after which they were transferred
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from the cardboard cartons to a Buchner funnel. A gentle flow

of carbon dioxide through the funnel kept the flies immobilized

during the actual separation of the sexes.

The flies were then placed in quart glass jars with a screen

top and were immediately supplied, and daily thereafter, with

small cups containing cotton soaked with diluted milk.

tfhen the flies were three to four days old, one lot was

retained without treatment as a check or control and the other

lot was treated with dieldrin. This insecticide was applied

to the thorax of the fly by calibrated micro-loop while immo-

bilized with carbon dioxide at dosage of 2 microgm./gm. of

flies, in acetone solution, which produced an average mortality

of 60 per cent in the females and 87 per cent in the males.

Topical application was used to assure that each fly received

an identical dose of the insecticide, so that the more suscep-

tible flies would be killed.

The treated flies were held for two days following actual

topical application of the insecticide, until all then apprecia-

ble mortality had occurred. The surviving flies were separated

into twenty replicates consisting of ten females and six males

in each lot and these lots were placed in quart glass jars with

a screen top. The untreated flies were divided into lots and

placed in jars in the same manner as the treated flies and

served as a check or control.

Hearings were made at 30° F . and about 50 per cent relative

humidity. Each jar was supplied daily with a fresh paper cup
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containing cotton soaked in milk which provided sufficient food

and also served as an oviposition medium, These paper cups con-

taining eggs were removed daily to other jars, with screen top,

containing HAIDM standard larval media. lap water added to the

paper cups insured sufficient moisture for hatching and also

prevented pupation in the cotton. Following pupation and emer-

gence the resulting F-^ adult flies were counted, resulting in a

daily record of the number of offspring produced by each lot

of ten treated females and ten untreated (check) females, each

lot being replicated twenty times.

The 187 females which survived dieldrin treatment produced

a total progeny of 10,^70 flies during their life time, while

the same number of control flies produced a total progeny of

9,1^1 flies; this represents a per cent greater progeny

in dieldrin- treated flies. (The number of progeny is relatively

low in both groups because neither was allowed to mate until

five to six days of age.)

At the end of the first week the total number of progeny

in the control group was 5>3l3 as compared to 5, 2*+3 in the

treated group, an increase of 10.9 per cent over the treated

group, which is not surprising, since the effects of exposure

to sublethal amounts of a poison might be expected to exhibit

some toxic effect with accompanying reduction in normal repro-

duction until recovery was attained.

During the second week the total number of progeny of the

dieldrin- treated flies and that of the control was 3,192 and



2,26*+ respectively, an increase in progeny of the dieldrin-

treated flies over the control flies of ^1.0 per cent. It is

apparent that much or all of the toxic effects of the insecti-

cides had worn off during the first week.

During the third week the trend of a higher reproductive

rate in the dieldrin- treated flies continued, and a pronounced

peak was reached, which did not occur in the control flies,

Total progeny were 1,509 and 660 flies for the dieldrin- treated

flies and the control flies, respectively, a 123.6 per cent

increase in progeny of the dieldrin- treated flies.

Trends during the fourth week were similar to that during

the previous week, but the peak of progeny production in the

dieldrin- treated flies was less pronounced. Progeny totaled

and 239 flies for the dieldrin- treated flies and the control

flies, respectively, representing a 50.5 per cent increase in

progeny of the dieldrin- treated flies.

During the fifth week, as during the first week, the num-

ber of progeny of the control flies (115) actually exceeded that

of dieldrin- treated flies (32); however, the total numbers v;ere

very small compared with those of previous weeks and therefore

had little effect in the total progeny produced during the

entire life span.

Now under investigation as a Ph.D. thesis is a continuation

of this study, involving the determination of whether the

increased life span of the dieldrin- treated flies has any influ-

ence on the greater reproductive ratej or whether the increase



is merely the result of a higher reproductive capacity per fly

per day in the dieldrin- treated flies. Studies also in progress

include a determination of whether or not this increased repro-

ductive rate is carried over to subsequent generations.


