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Egg Mortality of German Cockroaches Exposed to Fenitrothion MC Bait
and Hydramethylnon Bait

REE, Han-11* and Soung-Hoo JEON
Department of Parasitology, College of Medicine, Yonsei University, Seoul 120-752, Korea

ABSTRACT The viability of the oothecae (eggs) of Blattella germanica females which were killed by ingesting
fenitrothion MC bait and hydramethylnon bait was studied under the high humidity condition (75% RH). In case of
the females treated with fenitrothion MC bait, 17 oothecae out of 25 (68%) and 520 eggs out of 807 (64.4%) were
hatched during the period of 4-24 days after treatment. In case of the females treated with hydramethylnon bait, 15
oothecae out of 25 (60%) and 499 eggs out of 842 (59.3%) were hatched during the period of 1-28 days after treatment.
In the control group (decapitated females), 21 oothecae out of 25 (84 %) and 728 eggs out of 835 (87.2%) were hatched
during the period of 1-24 days after decapitation, which was significantly different from those of the eggs of the
females treated with both fenitrothion MC bait and hydramethylnon bait (P{ 0.05). Neither the degree of maturity of
oothecae, nor detachment/attachment of oothecae from/to female abdomens were correlated to the hatching (viability)
of the oothecae.
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It was known that insecticides not only kill
cockroaches but also affect somehow fecundity of
females exposed to chemicals. Hirakoso and Mizu-
tani (1961) exposed German cockroaches to several
insecticides of chloralhydrate and organopho-
sphorus compounds by topical application and by
injection into females, and found that hatching
rates of the oothecae were affected in considerable
degree. Yokoyama and Pritchard (1984) indicated
that sublethal doses of insecticides had no effect on
egg fertility. On the other hand, Abd-Elghafar and
Apple (1992) reported that number of oothecae
formed and number of offsprings produced in each
ootheca increased with increasing sublethal con-
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centrations of chlorpyrifos. Some studies have been
done how sublethal doses of insecticides influence
on the fecundity of the females, including hatching
rate of oothecae, whereas little is known how insec-
ticides affect the fecundity of females when expos-
ed to lethal doses. We observed the mortality rates
of oothecae and eggs of Blattella germanica when
the females ingested fenitrothion MC bait or hyd-
ramethylnon bait and were killed.

MATERIALS AND METHODS

NIH strain of Blattella germanica has been
reared in large plastic containers in which many
cardboard-made tubes are piled for their harbor-
age. One or two harborage tubes were transferred
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into a plastic container with a tight lid, and anesth-
etized the cockroaches inside the tubes by intro-
ducing CO: gas. The females with oothecae regard-
less of their maturities were used for the test.

Small disposable petri dishes (3.5 cm in diame-
ter) were used for the test. A round opening (2 cm
in diameter), adhered with fine nylon muslin was
made in middle of the cover for ventilation. Each of
25 females with ootheca on their abdomen was
introduced in each petri dish with the test bait
together. After the females were killed by the bait,
the oothecae were observed with 24 hour intervals
for 30 days. When offsprings were hatched, the
oothecae were dissected under a stereo-micro-
scope, and number of the eggs unhatched and num-
ber of the offsprings were counted. Two poison
baits, fenitrothion MC 2% and hydramethylnon 2%
were tested. As a control, 25 healthy females hold-
ing ootheca were decapitated and each of head-
less females holding ootheca was put in each petri
dish and observed the fate of the oothecae daily.

All tests were carried out in the insectary in
which the temperature was kept 24-25°C, and the
relative humidity was adjusted to the desired per
cent (75%, 45% and 20% RH) for the successive
tests.

RESULTS

In case of fenitrothion MC treated females under
the high humidity condition (75% RH), 17 out of 25
oothecae were hatched, showing 68% of the ootheca
hatching rate, and 520 eggs out of 807 were hatch-
ed, giving 64.4% of the egg hatching rate. One
ootheca was hatched on day 4 after the female
died, three on day 5, two on day 6, one on day 11,
five on day 12, three on day 13, one each on day 20
and 24. The hatching period was 4-24 days after
the female died. Among 17 oothecae hatched, only
two oothecae (11.8% of the viable oothecae) gave
100% of the egg hatching rate (Table 1). All the
females detached the ootheca from their body as
soon as they knockdowned.

In case of hydramethylnon treated females, 15
oothecae out of 25 were hatched showing 60% of
the ootheca hatching rate, and total 499 eggs out of
842 were hatched giving 59.3% of the egg hatching
rate. Two oothecae hatched on day 1 after treat-
ment, two each on day 2 and 7, one each on day 9,
12, 14 and 21, two on day 23, two on day 25, and
one on day 28. The hatching period of oothecae was
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Table 1. Hatching rate of 25 oothecae when the females of
B. germanica ingested fenitrothion MC bait, un-
der the high humidity condition (75% RH)

Days No.of No.of No.of Hatching Ootheca
after  oothecae eggs/ eggs rate  detached/
treatment hatched ootheca hatched (%) attached
4 1 26 23 88.5  Detached

5 3 32 28 87.5 ”

41 34 82.9 ”

38 36 94.7 ”

6 2 28 25 89.3 "

37 37 100 "

11 1 28 27 96.4 ”

12 5 39 33 84.6 ”

45 42 93.3 ”

17 11 64.7 ”

31 30 96.8 ”

27 24 88.9 ”

13 3 47 44 93.6 ”

38 35 92.1 "

39 39 100 ”

20 1 36 33 91.7 ”

24 1 34 19 55.9 ”

30 29 0 0 ”

20 0 a ’”

40 0 0 ”

30 0 0 ”

27 0 0 ”

32 0 0 ”

30 0 0 ”

16 0 0 ”

Total 17* 807 520 64.4

* Hatching rate of the oothecae was 68% (17/25).

1-28 days. Among 15 oothecae hatched, seven
oothecae (46.7% of the viable oothecae) showed
100% of the egg hatching rate. Four oothecae were
detached, and hatched during the period of two
days when the females were alive. All the other
oothecae were retained on abdomen after the
females died.

In case of decapitated females (control group),
hatching rate of eggs were clearly correlated to the
degree of humidity. Under the high humidity con-
dition (75% RH), as shown in Table 3, 21 oothecae
out of 25 were hatched, giving 84% of the ootheca
hatching rate, and total 728 eggs out of 835 were
hatched, giving 87.2% of the egg hatching rate.
One ootheca was hatched on day 1 after decapita-
tion, one on day 2, four on day 5, one on day 7, two
on day 10, seven on day 12, two on day 13, and one
each on day 15, 17 and 24. The hatching period
was 1-24 days. Among 21 oothecae hatched, 17
oothecae (81.0% of the viable oothecae) gave 100%
of the egg hatching rate. When the females were
artificially decapitated, 10 oothecae were detached
from the females, and 15 oothecae were continuo-
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Table 2. Hatching rate of 25 oothecae when the females of
B. germanica ingested hydramethylnon bait, under
the high humidity condition(75% RH)
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Table 3. Hatching rate of 25 oothecae when the females of
B. germanica were decapitated, under the high
humidity condition (75% RH)

Days No.of No.of No.of Hatching Ootheca Days No.of No.of No.of Hatching Ootheca
after  oothecae eggs/ eggs/ rate detached/ after oothecae eggs per eggs rate  detached/
treatment hatched ootheca hatched (%) attached decapitated hatched ootheca hatched (%) attached
1 2 43 40 93.0 Detached* 1 1 27 27 100 Attached
37 37 100 n o * 2 1 38 38 100 ”
2 2 31 31 100 v % 5 4 37 37 100 Detached
40 40 100 no ¥ 34 34 100 ”
7 2 25 20 80 Attached 39 39 100 ”
31 31 100 ” 34 34 100 ”
9 1 21 20 95.2 " 7 1 36 36 100 Attached
12 1 28 28 100 " 10 2 28 28 100 ”
14 1 36 36 100 ” 24 24 100 Detached
21 1 43 40 93.0 ” 12 7 37 37 100 ”
23 2 38 24 63.2 ” 40 40 100 Attached
48 48 100 ” 39 39 100 ”
25 2 45 42 93.3 ” 36 36 100 Detached
42 25 59.5 " 36 36 100 »”
28 1 45 37 82.2 ” 32 31 96.9 Attached
30 40 0 0 ” 28 26 92.9 ”
31 0 0 ” 13 2 39 39 100 Detached
35 0 0 ” 27 27 100 Attached
26 0 0 " 15 1 41 39 95.1 Detached
19 0 0 ” 17 1 44 38 86.4  Attached
27 0 0 ” 24 1 43 43 100 Detached
26 0 0 " 30 8 0 0 ”
36 0 0 " 22 0 0 "
29 0 0 " 35 0 0 ”
20 0 0 ” 31 0 0 ”
Total 15%* 842 499 59.3 Total 21%* 835 728 87.2

|
|

* The female was alive.
** Hatching rate of the oothecae was 60% (15/25).

usly attached on the abdomen. Detachment/attach-
ment on the head-less body did not influence the
viability of the eggs. The oothecae (eggs) of the
decapitated females did not hatch at all under the
extremely low humidity condition (20% RH). On
the other hand, when 45% of the relative humidity
was given, eight oothecae out of 25 were hatched,
giving 28% of the ootheca hatching rate and 310
eggs out of 844 were hatched, giving 36.7% of the
egg hatching rate. Two oothecae each were hatched
on day 13, 16 and 20, and one each on day 24 and
30. Four oothecae out of eight hatched (50% of the
viable oothecae) gave 100% of the egg hatching
rate (Table 4). Average number of eggs was 33.8
per ootheca. Five out of eight viable oothecae de-
tached from the females and all unviable oothecae
were kept retained on the females.

DISCUSSION

Water is essential to the development of eggs.
The oothecae of Blatta orientalis, Periplaneta ame-

* Hatching rate of oothecae was 84% (21/25).

ricana and their related species are resistant to
water loss by hardened wall or being covered with
water—proofing materials. However, oothecae of B.
germanica differ from those of the above species.
Cornwell (1968) metioned that there was sufficient
water in the newly formed ootheca of the German
cockroach (62%) to allow development and hatching
of eggs when kept at high humities, additional
water being supplied by the female. Premature
detachment of the ootheca from B. germanica
female has a marked effect on hatching. Ross
(1929) suggested that if 9 days old oothecae were
detached, the eggs would hatch when kept moist,
but would not do so under any conditions if remov-
ed earlier. Roth and Willis (1955) showed that the
age of the ootheca at time of separation from the
female is not the sole factor which influences
hatching; when detached oothecae were kept at low
humidity (30-50% RH), eggs fail to hatch unless
the oothecae were removed from females on the
day prior to hatching when development is almost
complete. Our results showed no interrelation
between the interval of detachment and viability of
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the oothecae as shown in Table 3. When the
oothecae were kept at 45% RH, 36.7% of the eggs
were hatched as shown in Table 4.

Hirakoso and Mizutani (1961) reported that the
hatching rate of the oothecae detached from the
Blattella germanica females which had been
knockdowned by toppical application of insecticides
was 24% (24/100 oothecae) to dieldrin, 17% (17/100)
to chlordame, 11% (11/100) to diazinon, 16% (16/
100) to dichlorvos, 25% (25/100) to dibrom and 42%

Table 4. Hatching rate of 25 oothecae when the females* of
B. germanica were decapitated, under the low
humidity condition (45% RH)

Days No.of No.of No.of FEggs Ootheca
after oothecae eggs per eggs hatching detached/
decapitated hatched ootheca hatched rate (%) attached
13 2 48 46 95.8  Detached

46 46 100 ”

16 2 42 42 100 ”

29 29 100 ”
20 2 42 31 73.8 Attached
50 50 100 Detached
24 1 36 35 97.2  Attached

30 1 41 31 75.6 ”

20 0 0 o

35 0 0 "

30 0 0 ”

27 0 0 ”

31 0 0 ”

37 0 0 ”

40 0 0 "

18 0 0 ”

43 0 0 ”

37 0 0 ”

25 0 0 ”

28 0 0 ”

22 0 0 ”

19 0 0 ”

29 0 0 ”

38 0 0 ”

31 0 0 ”

Total 8+ 844 310 36.7

* The head-less females were alived until 3-4 days after decap-
itation.
** Hatching rate of oothecae was 28% (7/25).
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(42/100) in the untreated (control) group. However
their result was not able to compare to our result
because they did not mention what relative humi-
dity was kept during the test. So low hatching rate
(42%) of the oothecae in their untreated control
group would probably resulted from the fact that
they tested the hatching rate of ootheca under the
low relative humidity condition. Our result showed
that the hatching rate of the oothecae was closely
correlated to the humidity condition, i.e. 84%, 28%
and 0% of oothecal hatching rates (87.2%, 32.8%
and 0% of egg hatching rates) were shown under
the relative humidity condition of 75%, 45% and
20%, respectively (Table 5). Another reason for
their low hatching rates in both the treated and
untreated groups is that 13 days of their observa-
tion period was too short, because our result show-
ed that the ootheca hatching was occurred even
after 28-30 days of the treatment (Table 2 and
Table 3).

Harmon and Ross (1987, 1988) reported that
exposure to insecticides caused gravid females of
Blattella germanica to drop their oothecae prema-
turely, resulting in decreased hatch. However, our
results showed that the viability of the oothecae is
not related to the maturity of the oothecae formed.
The completely and/or the almost completely devel-
oped oothecae in which over 40 eggs were formed
were hatched on day 5 and on days 12-13 in case
of fenitrothion MC bait, on days 1-2 and on days
25-28 in case of hydramethylnon bait and on days
12-17 and on day 24 in case of decapitated femal-
es. Inaddition, prematured oothecae in which less
than 30 eggs were formed were hatched on days 4-
6 and on day 12 in case of fenitrothion MC, on days
7-9 and on day 12 in case of hydramethylnon, and
on day 1 and on days 10-13 in case of decapitated
females. Not viable oothecae that 100% mortality
were shown included both completely and incom-
pletely developed oothecae.

Table 5. Comparison of the hatching rates of eggs (oothecae) when the females were killed by ingestion of the insecticides
(fenitrothion and hydramethylnon) and by decapitation

Humidity No. of No. of Ootheca No. of No. of Egg
Treatment condition oothecae oothecae hatching eggs eggs hatching
(% RH) tested hatched rate (%) hatched rate(%)*
Fenitrothion MC 75 25 17 68 807 520 64.42
Hydramethylnon 75 25 15 60 842 499 59.32
Decapitation 75 25 21 84 835 728 87.2b
” 45 25 8 32 844 310 36.7¢
” 20 25 0 0 817 0 0

* Egg hatching rates followed by a different letter are significantly different (P{ 0.05) by the Duncan’s multiple range test.
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