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Studies on Relative Densities of Cockroach Populations
in 7 Different Habitats by Using Sticky-Traps in Suwon
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ABSTRACT Cockroach survey on the relative density from 7 different habitats including hotel-inns, tea-rooms,
restaurants, hospitals, apartments, and resident houses were conducted in 3 District{Fu) areas in
Suwon city during the perod of February through October, 1994, Of a total of 3,039 trap sets,
Cockroaches were collected from 1,435 traps, comprised of 47.22% positive trap-rate. Chinese res-
taurants were shown to be the highest positive trap-rate of 72 67% of the total while the other
habitats such as Korean restaurants, apartments, resident houses, tea-rooms, hotel-inns, and hospitals
were 60.67%, 58.61%, b2.22%, 38.07%, 24.88%, and 17.54%, respectively Blattella germanica was
shown to be the highest population density of 5501 individuals/trap/week comprised of 97.36%
of the total during survey period whereas the other 3 species, Periplaneta japonica, P. americana,
and P fulginosa constituted in lesser extent of 2.35%, 0.14%, and 0.14%, respectively. Of a total
of 7 different cockroach breeding habitats, higher population density per trap/week was from restau-
rants with averages of 20.56 and 8.31 c¢nckroaches from Chmese and Karean restaurants, respecti-
vely. An intermediate extent of density was observed fyom apariments, tea rooms and resident houses
with 533, 3.79 and 353 individuals, respectvely. Lower relative densifies of cockroaches were obser-
ved from hospitals and hatel-inns with averages of 018 and 100 individuals per trap/week, respecti-
vely.

KEY WORDS Cockroaches, sticky-traps, different habitats, positive lrap rate, relahve density, species
composition,
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Cockroaches are one of the insects of medical
importance that have well adapted to a variety of
circumnstances. ft was reported that approximately
4000 cockroach species were reported throughout
the world {Lane and Crosskey, 1993).

Rebn (1945) pointed out that the majority of coc-
kroach species are not domciliary peésts, and the
important pest species constitute considerably less
than one per cent of the total cockroach species
reported (Harwood and James, 1979: Ree, 1993).
The remainder of the species are found largely in
the tropics and subtropics in a variety of situation
where they live among or under decaying leaves
or other plant debris, under rubbish or stones. on
flowers, leaves, trees, in caves or burrows, in the
nests of birds, etc. (Cornwell, 1968). Many species
were reported to be diumal in contrast to the noctu-
mal habits of most common domiciliaty pests of
medically important, and certain of the tropical fo-
ms fly quite well

Cockroaches have been known to be the most
obnoxious insects to man. The presence of roach
was used to be considered a potential public health
hazard because of their capability to transmit disease
organisms mechanically to various food sources of
man and livestock (Alcamo and Frshman, 1980).
While. the presence of cockroach is aesthetically
unacceptable to man. Cockroaches were usually re-
garded as loathsome pest because of their appeara-
nce and distasteful odour.

German cockroaches, Blattella germanica (L),
have been considered to be the important house-
hold insect pest in Korea {Shin et al, 1973: Ree,
1993). Recent study on population dynamics of co-
ckroach in Pusan by Chon and Kwon (1991} indi-
cated that mean densities per trap per week ranged
0.7-41.9 individuals

It has been reported that there were many factors
contributing to the problems of cockroach infestation
which included the lack of cleanliness of housekee-
png (Chon and Kwon, 1987) and the emergence
of insecticide resistance of cockroaches to a few co-
mmonly available nsecticides. Therefore. it was sug-
gested that the importance of ecological investigation
on cockroach population and their influencing fac-
tors were gradually emphasized, particularly for the
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application to the integrated suppression of the main
pest species of cockroaches (Schal and Hamilton.
1990).

This report discusses species composition and re-
lative density of cockroaches collected from 7 diffe-
rent breeding habitats such as hotel-inns, tea-rooms,
restaurants, hospitals, apartments and resident hou-
ses in Suwon city by using sticky-traps. It was nee-
ded to determine, (1) the predominant species in
Suwon city, and (2) the relative density of each spe-
cies by 7 different habitats and by month

MATERIALS AND METHODS

Sticky-traps (18X9.5%15 cm) commercially avai-
lable were used to determine relative densities and
the species composition of cockroach population
from 7 different habitats in Suwon city from Feb-
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Figs. 1. The map showing trap sites distributed in 9
Dongs of 3 Districts(Ku) to determine relative densities,
and species composition of cockroaches collected by
using sticky-trap from 7 different habitats in Suwon,
Korea, February through October, 1994,

@ Hotel-inn, # TFea-room, B Chinese restaurant, * Ko-
rean restaurant, ¢ Hospital, ® Apartment, & Resident
house,
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Fig. 2. Loci of sticky-traps where cockroaches were collected m different breeding sites: A, underneath of bed
of the hotel-inn; B, undemeath of counter of the restaurant; C, underneath of private cabinet of the hospital:

D, under the sink of the house kitchen.

ruary through October, 1994, Three traps were set
in one of the habitats randomly chosen and they
were exposed to last for 7 days twice a month.

Ta determine relatve densities and the species
composition of cockroach population, 7 different
habitats were selected at random at each of the
9 Dong of 3 District areas in Suwon City (Fig. 1).
The habitats of cockroaches collected were hotel-
inns, tea-roorns, restauranis{Korean and Chinese),
hospitals, apartments and resident houses. A total
of 60 trap sites representing 7 different habitals were
selected for trap-setting (Fig 2).

In setting sticky-traps, restaurants and tea-rooms
were separately set in the kitchen, bedroom and

hall, while in hotel-nns and hospitals the traps, were
set under bed and cabinet. and 1n apartments and
resident houses the traps were separately set In the
kitchen, bedroom and dining room

Observations were carmed out twice a month and
traps were exchanged biweekly. The cockroaches
collected were brought back to the laboratory and
identified (Comwell, 1968; Ree, 1993} and counted
for each of the growth stage (Tanaka and Hase-
gawa, 1979)

In measuring the number of cockroaches collec-
ted, the 1st nymphal stage was excluded because
of certain difficulties in determining during the laps
of tme after the collection and being hatched in
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the laboratory. Number of egg cases were counted
and tabulated for an average per frap per week

RESULTS

Positive Trap Rates

In this study period, a total of 3,039 sticky-traps
was set in 7 different habitats, and the number of
posihve traps where cockroach collected were 1435
which comprised of 47.22% (Table 1} The results
of positive trap rate among 7 different habitats sho-
wed the highest was observed from Chinese restau-
rants constituting 72 67% of the total, while the lo-
west observed was hospitals of 17 54% (Table 1).
Relatively higher rates were observed from Korean
restaurants, apartments and resident houses consti-
tuted 60,67, 5861 and 52.22%, respectively, Tea-
rooms and hotel-inns were observed comparatively
lower positive rates of 38.67% and 24.88%, respec-
tively.

Species Composition and Relative Density of
Cockroaches by Month

Duting the survey period, species of cockroaches
collected by sticky-trap were a total of 4 species,
Blatiella germanica, Periplaneta japonica, Peripla-
neta americana and Peripianeta fuliginosa (Table
2). Gemnan cockroaches (Blaitella germanica) were
shown the highest population density with consititu-
ting 97 36% of the total, and this species was the
most and problematic species, while the other 3
species {P japanico, P. americana and P fuliginosa)
were only 2.35%, 0.14% and 0.14%, respectively
(Table 2).

B. germanica was shown to have higher popula-
tion density in February with an average 4.68 mdivi-
duals/irap/week, and gradually increased in Spring
and peaked in July as 6.66 individuals/trap/week,
which thereafter, slightly decreased but the high po-
pulation was also shown in October with an average
number of 1291 individuals/frap/week (Table 2).

P japonica was shown to have the higher popu-
lation density constituting 2 35% of the total with
an average number of 1.31 indinduals/trap/week,
and also showed an average of 0.26 in May, which
thereafter, slightly decreased and peaked again in
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October with an average number of 0.32 indivi-
duals/trap/week (Table 2 and Fig 3).

P uamericana was shown to have relatively low
population density and emerged in Apriil with an
average number of 0.01 individuals/trap/week, and
similarlly maintained until September with an ave-
rage number of 0.01 individuals/irap/week (Table
2)

Species Composition and Relative Density by
7 Different Habitats

Of a total of 7 different cockroach breeding habi-
tats, the higher population density per trap/week was
from restaurants, resulied in with averages of 20.56
and 8.31 individuals from Chinese and Korean res-
taurants, respectively (Table 3 and Table 4.

As shown in Table 3 and 4, a total of 4 species
of cockroaches, Blattella germanica, Periplaneta ja-
ponica, P. americana and P. fuliginosa were collec-
ted from Chinese restaurants of which B. germanica,
the German cockroach being comprised of 97.33%
of the total roaches collected from the habitats; while
from Korean restaurant, 3 species not inclusive of
P. americana were collected with Gettnan cockroach
being 9651% of the tolal as was evidenced from
Chinese restaurant.

Cockroach population density appearing an inter-
mediate extent ranging 3.5-55 individuals per trap

100

10

No.of cockroaches coilected

0.601

Feb, Mar. Apr. May. Jun. Jul. Aug. Sep. Oct
Maonths

| I3 germanica @F.japomca O ramericana P.fu.'lginosﬂ

Fig. 3. Relative densities and species composition of
cockroaches by month collected by stcky-trap frora 7
different habitats in Suwon, Korea, February through
October, 1994,
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Jweek was found from apariments, tea rooms and
resident houses with an average of 533, 3.79 and
3.53 individuals of which the number of B. germa-
nica constituted 99.52%, 97.13% and 96.32%, res-
pectively (Table 5, 6 and 7): however the species
collected fraom 3 habitats above showed not quite
similar. for example, in resident houses from Suwon,
of 4 species found P japonica and P fuliginosa
were found breeding in range of 1.1-15% of the
total, which in apartments only 2 species

B. germanica and P. japonica were found bree-
ding and the latter species showed with an average
of 0.03 individuals (0.48%) per trap/week from apa-
rtment (Table 5).

From tea-rooms, 3 species exclusive of P. ameri-
cana were collected, of which the density of P. japo-
nica occupies almost 3% of the total cockroaches
captured: the number of P. japonica characternstica-
Iy increased in June and October with an average
of 0.26 and 0.33 individuals throughout the survey
petiod, respectively {Table 6). A lower relative den-
sity and number of cockroaches were observed from
hospitals and haotel-inns, resulted in averages of 0.17
and 100 individuals per trap/week even though the
species composition of above habitats revealed not
any particular difference with those of other habitats
described previously (Table & and 9).

DISCUSSION

Moore and Robinson (1981) studied on the po-
pulation density of 5 species of cockroaches in the
laboratory by using sticky-traps, and reported that
the trap use for the relative density could be useful
as population density index. As was indicated by
Ree, et al. (1976), an overall positive trap rate of
47.22% in this study reveals the infestation of cock-
roach in temms of frequencies was less than that
reported by the previous author, however, the higher
positive rates were observed in either Chinese or
Korean restaurants in range of 60 67-72.67%, and
on the contrary lower frequencies of infestation was
observed from hospitals and hotel-inns in range of
17.54-24. 88%.

During the study period from February to Octo-
ber, 1994, a total of 4 species of cockroaches were

Korean J Appl. Entomel. 399

found such as Blatiella germanica. Periplaneta ja-
ponica, P, americana and P. fuliginosa, of which
American cockroach {P. americana) was recorded
for the lirst time in Suwon after the review of pre-
vious cockroach survey records conducted by Cha
et al. (1969), Shim et al. (1973), Ree et al. {1973)
and Ree (1993).

Among 4 species, Blattella germanica was found
the predominant species in all 7 different habitats
surveyed in Suwon city, the results of which closely
coincided with those of Ree, et al (1973, 1993}
indicating that B. germanica comprised of 99.6%
and 99.0% from Seoul and Seoul-Kwangu respecti-
vely. It is strongly suggested that the German cock-
roach (B. germanica) should be considered the most
important cockroach pest in Suwon as was the cases
of Seoul and Kwangju.

Among 7 cockroach breeding habitats surveyed,
the highest density was recorded from Chinese and
Korean restaurants with averages of 2056 and 831
cockroaches respectively, indicating a particular atte-
ntion should be pad in suppressing roach popula-
tion in these habitat area by the Pest Contral Din-
sion of Suwon Municipal Authority.

As was indicated by Chon and Kwon (1987) in
Pusan, the supplies of heating system in the apart-
ments made more favorable breeding environment
for the cockroach, in particular, in urban low-income
apartments, and the confimation was made in the
study that an intermediate range of cockroach den-
sity {5.33 individuals/irap/week) was recorded th-
roughout the survey period from February-October,
1594,
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