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Abstract

Air pollution is directly and indirectly associated with the toxicology through the increase
of mortality, the decrease of oviposition rate, and the decline of insect population, as well as
the disruption of equilibria with higher or lower trophic levels.

To investigate intrinsic decrease rates, oviposition period, and emerging rates of pupae of
house fly under air pollution stresses, healthy individuals of Musca domestica L. were collected-
in the field, cultured in the laboratory for 2~3 generations, and artificially exposed to O; (4
ppm) in automatically controlled air pollutant fumigation chambers.

Resuits from this study are summarized as follows:

1. Survivorship curves of both control group and exposed groups of healthy house fly to 4
ppm O, have linearly or stair-like decreasing trends of revers S-shape.

2. For cohorts exposed to 4 ppm of Os, intrinsic decrease rate of cohort exposed for 2 hours
significantly increases compared to that of control group, slight increases were observed for
those exposed for 4 hours and 8 hours, which shows no distinct relationships between exposure
period and intrinsic decrease rate.

3. While the numbers of pupae of exposed cohorts increase with the increase of exposure
period, emerging rate shows a distinct decrease.

4. The relationships between emerging rate (E) of pupae and the exposure period (T) for
cohorts exposed to 4 ppm of O; are expressed with the equation, E (%)=21.027—7.942 In (T).
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Table 1. The life table for a cohort of 100 individuals
of the fly M. domestica (P) exposed for 2

hours in Oz 4 ppm.

xdays gx Ix dx Lx Tx ex

0 0 100 0 100 1076 10.76
3 0 100 0 100 976  9.76
6 0 100 0 100 876 8.76
9 0.06 100 6 97 776 7.76
12 0.02 94 2 93 679 7.22
15 0.02 92 2 91 586  6.37
18 0.02 90 2 89 495 5.5
21 0.1 88 10 83 406 4.61
24 0.1 78 8 74 323 4.14
27 0.1 70 7 66 249  3.56
30 0.21 63 13 56 183 2.9
33 0.24 50 12 44 127 2.54
36 0.39 38 15 30 83 2.18
39 0.3 23 7 19 53 2.3
42 0.38 16 6 13 34 2.13
45 0.3 10 3 8 21 2.1
48  0.29 7 2 6 13 1.86
51 0.4 5 2 4 7 1.4
54  0.33 3 1 2 3 1
57 0.5 2 1 1 1 0.5
60 1 1 1 0 0 0
63 0
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Fig. 1. Survivorship curves of a cohort of M. domes-
tica 100 individuals (P) exposed for 2 and 8
hours in Oz 4 ppm, and in control.

Table 2. The life table for a cohort of 100 individuals
of the fly M. domestica (P) exposed for 4
hours in O; 4 ppm.

xdays gx 1x Lx Tx ex

0 0 100 0 100 1225 12.25
3 0 100 0 100 1125 11.25
6 0 100 0 100 1025 10.25
9 0.03 100 3 98 925  9.25
12 0.01 97 1 96 827 8.53
15 0.03 96 3 94 731 7.61
18 0.01 93 1 92 637 6.85
21 0.03 92 3 90 545 5.92
24 0.13 89 12 83 455 511
27 0.14 77 11 71 372 4.83
30 0.17 66 11 60 301 4.56
33 0.1 55 6 52 241  4.38
36 0.16 49 8 45 189 3.86
39 0.2 41 8 37 144 3.51
42  0.15 33 5 30 107 3.24
45 0.18 28 5 25 77 2.75
48 0.3 23 7 19 52  2.26
51 0.38 16 6 13 33 2.06
54 0.4 10 4 8 20 2
57 0.17 6 1 5 12 2
60 0.4 5 2 4 7 1.4
63 0.33 3 1 2 3 1
66 0.5 2 1 1 1 0.5
69 1 1 1 0 0 0
72 0

Table 3. The life table for a cohort of 100 individuals
ot the fly M. domestica (P) exposed for 8
hours in O; 4 ppm.

xdays qgx 1x dx Lx Tx ex

0 0 100 0 100 1235 12.35
3 0 100 0 100 1135 11.35
6 0 100 0 100 1035 10.35
9 0 100 0 100 935 9.35
12 0.04 100 4 98 835 8.35
15  0.06 96 6 93 737 7.68
18 0.06 90 5 87 644 7.16
21 0.02 85 2 84 557 6.55
24 0.05 83 4 81 473 5.7
27 0.09 79 7 75 392 4.96
30 0.13 72 9 67 317 4.4
33 0.16 63 10 58 250  3.97
36 0.21 53 11 47 192 3.62
39 0.14 42 6 39 145 3.45
42 0.19 36 7 32 106 2.94
45 0.31 29 9 24 74 2.55
48 0.35 20 7 16 50 2.5
51 0.23 13 3 1 34 2.62
54 0.3 10 3 8 23 2.3
57 0.29 7 2 6 15 2.14
60 0.4 5 2 4 9 1.8
63 0.33 3 1 2 5 1.67
66 0 2 0 2 3 1.5
69 1 2 2 1 1 0.5
72 0
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Table 4. The life table for a cohort of 100 individuals Table 5. Intrinsic decrease rates (r), half time (Tso%),
of the fly M. domestica (P) in control sys- and life expectancy. (E, at t=0) accord-
tem. ing to each exposure time in O; 4 ppm.

xdays X 1x dx Lx Tx ex . L. R X
Y d Esﬁgg Intrinsic Half time Life
0 0.00 100 0 100 1334 13.34 time decrease gate 0 f(ijxpecta%cy
3000 100 0 100 1234 1234 (e @8 (8 (day) (%) (day) (%)
g 0-0‘2’ 1?,3 ‘2’ lgg 113‘: Ll)z‘; contl. 0.113 100.00 40.54 100.00 40.02 100.00
12 ggl o ggs oo 2 0.147 130.09 31.87 78.61 32.28 80.66
Saw o osom oSl emwamn s as
18 0.07 91 6 88 744 8.18 ’ i . : ’ :
21 0.04 85 3 83 656 7.72
24 0.07 82 6 79 573 6.99  Tahle 6. x* test from 2xC table of survival individ-
27 0.05 76 4 74 494  6.50 uals at each time stage of the fly exposed in
30 0.07 72 5 69 420 5.83 4 ppm of O,
33 0.09 67 6 64 351 5.24 contl. 2 hrs. 4 hrs.
36 0.10 61 6 58 287  4.70
39 0.09 55 5 52 229 4.16 2 hrs. p<0.001
42 0.18 50 9 45 177 3.54 4 hrs. *p<0.9 p<0.01
45 0.17 41 7 37 132 3.92 8 hrs. *p<0.9 p<0.01 *p<0.999
48 0.15 34 5 31 9% 2.79 *not significant at 0.05 levels
51 0.38 29 11 23 64 2.21 p-value from RxC table: p<0.01
54 0.22 18 4 16 41 2.28
57 0.50 14 7 10 B 179 Table 7. Comparison of emerging rates and pupal
60 0.14 7 1 6 I 2.14 individuals of M. domestica (F,) according
63 0.3 6 2 5 9 1.50 to each exposure time in 4 ppm of Os.
66 0.50 4 2 3 t 10 — o —
reatments 0. of em- merging
69 1.00 2 2 1 1 0.50 (hrs) No. of pupa erged adults rates (%)
72 0
contl. 389 128 32.90
2 456 72 15.79
4 422 40 9.48
T3 2417 X Al Aut e Aol it (Table 8 565 27 4.78
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Table 8. x? test from 2 X ¢ table of emerging rates at
each time stage of the fly exposed in 4 ppm
of Os.

contl. 2 hrs. 4 hrs.
2 hrs. p<0.001
4 hrs. p<0.001 p<0.005
8 hrs. p<0.001 p<0.001 p<0.01
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2.

E(%)=21.027—7.942 In(T)



124 A9 . 2%
| (AHBREEBE c.c=0.996, P<0.005)
E(%) : Az
T:x%A3%

E=21.027—-7.942 In (T)
(C.C.=0.996, p<0.005)

Emerging percentages (%)

4 T o L T T T T
2

4 6 8
Exposed periods (hrs)

Fig. 2. Emerging rates of M. domestica (F,) accord-
ing to periods exposed in 4 ppm of Os.
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