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Summary

This study was carried out to investigate the inhabitation features of
cockroaches in Jeju City, Korea. For sampling, fourteen sites were selected
from every two sites of seven different habitat categories, that is, dwelling
house, Korean restaurant, Japanese restaurant, Chinese restaurant, tea—room,
hotel-inn and hospital. Specimens were captured using sticky-traps between
March, 2005 and February, 2006. Studies were focused on the temporal
fluctuations of the total sample and two developmental stages(nymph and
adult), the sex ratio, the positive trap percentage, and the comparative
population sizes of the habitats.

The results were as follows: The positive trap percentage was 16.64%.
Three species, Blatella germanica, Periplaneta americana, and P. fuliginosa,
were confirmed to inhabit in the city of Jeju. The predominant species was
P. fuliginosa (89.16%). Meanwhile, P. americana and B. germanica were
shown to be much lower population size (6.44 and 4.40%6, respectively). The
mean sex ratio was 0.75 (males/females): Blatella germanica (0.62),
Periplaneta americana (0.29) and P. fuliginosa (0.87). The nymphs (82.19%)
surpassed the adults (17.81%) in the individual number. Periplaneta fuliginosa
also exceeded much more the other two species (P. americana and Blattella
germanica, 5.37 and 1.67%, respectively) in the nymph number. The seasonal
change of Periplaneta fuliginosa was found so that both curves of the nymph
and adult made the peaks at September. This result suggested that the life
cycle of this species is univoltine. The positive trap percentage and population
size in the Japanese restaurant where was shown to be the most heavily
polluted habitats by cockroaches were 20.67%, 0.79 (individuals/trap/week)
each. Also, Chinese restaurant and dwelling house where were shown to be

comparatively high polluted were 31.67%, 23.75% in positive trap percentage



and 0.76, 0.40 in population size each. In contrast, hotel-inn, tea-room,
hospital and korean restaurant were shown to be quite or very low numbers
as 16.50%, 16.00%, 6.20%, and 6.00 in positive trap percentage, and 0.37, 0.18,
0.10, 0.06 in population size.

So it was concluded that there were differences in the species composition
and the actual living conditions of the cockroach between Jeju City and

other cities of Korea.
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AFANY A&l DA Ao dEFeH(Dwelling house), gH2 & (Korean
restaurant), 9249 (Japanese restaurant), 23 (Chinese restaurant), #3&
(Tea-room), o #(Hotel-inn) 12|11 &3 A (Hospita)S ZH7} 27044 A A3t

o] 20051 3€5H 2006 d 2¥7kA wpF o] MALdHE AFe A tH(Figure 1).
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Figure 1. Location map of the sampling habitats in Jeju City.



Figure 2. Specimens collected by a sticky-trap in Chinese restaurant: A

sticky—trap set under a water purifier.
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Figure 3. The photographs of three species of the cockroach collected in this
study. 1: Periplaneta fuliginosa, 2: Periplaneta americana, 3: Blattella

germanica. (a) Male, (b) Female, (c) nymph, and (d) egg case.
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o A71E YEFATH(Figure 4).
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Figure 4. Ratios of the three species.
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Figure 5. Ratios of the nymph and adult.
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Figure 6. Nymph ratio of the three species.
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Figure 7. Sex ratio of the total sample.
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Figure 8. Temporal change of the individual numbers of the nymph and adult.
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—m— Periplaneta fuliginosa —8— P. americana —&— B. germanica
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Figure 9. Temporal change of the individual numbers of three species of the

cockroaches.
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Figure 10. Temporal change by sex of the cockroaches.
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Figure 11. Percentage of the positive traps of seven different habitats. R;
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Dwelling houses, C: Chinese restaurants, K: Korean restaurants, J: Japanese

restaurants, M: Hotel-inns, T: Tea-rooms, H: Hospitals.

P. fuliginosa O B. germanica E1 P. americana

C K J M T H

Habitats

100%

80% [

60% [

Percentage

40%

20% [

0%
Total

Figure 12. Variation of the population sizes of the seven different habitats. R;
Dwelling house, C: Chinese restaurant, K: Korean restaurant, J: Japanese

restaurant, M: hotel-inn, T: tea—room, H: hospital.
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Appendix 1. Sampling data of 3 species of cockroaches collected from 7 different habitats in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total

Adult Sub N Adult Sub Adult Sub Adult Sub

Month Egg” Nymph Female Male total Egg” y;np Female Male total Egg” Nymph Female Male total Egg” Nymph Female Male  total
Mar. - - 1 1 2 - - = - - - 1 1 2 - 1 2 1 4
Apr. - - 1 1 2 - 1 - - 1 = 19 2 8 29 - 20 3 9 32
May - - - - - 4 - = 4 2 53 7 11 71 - 57 7 11 75
Jun. - 1 1 3 ]| 1 5 = 46 6 7 59 - 49 8 8 65
Jul. - 1 2 3 = 9 | 1 11 = 49 10 4 63 - 53 12 7 77
Aug. - 3 1 2 6 1 8 2 = 10 = 77 10 3 90 1 38 13 5 106
Sep. 1 2 3 2 7 2 6 4 1 11 1 152 8 7/ 167 4 160 15 10 185
Oct. - 3 1 4 5 4 = 9 - 107 4 5 116 - 115 9 5 129
Nov. - 1 1 2 = - - 1 1 = 52 2 1 55 - 53 2 3 58
Dec. - 2 1 1 4 - - - - - 21 1 22 - 23 1 2 26
Jan. - 1 - 1 = 3 - a N . 10 3 1l 14 - 10 4 1 15
Feb. - - 3 - 3 - - = - = 1 19 2 - 21 1 19 5 - 24
Total 1 11 14 10 35 3 36 12 4 52 2 606 55 48 709 6 653 81 62 796
0.01 0.06 0.08 0.05 0.19 0.02  0.19 0.07 0.02 0.28 0.01 3.34 0.3 0.26 3.90 0.03 360 0.45 0.33 4.38

%" 16.67% 1.67% 17.50% 16.23% 4.40% 50.00% 5.37% 15.04% 6.47% 6.44% 33.33% 92.96% 67.46% 77.30% 89.16% 82.19% 10.19% 7.62% 100.00%
Mean"™" =0 0.01 0.01 =0 0.02 =0 0.02 0.01 =0 0.02 =0 0.28 0.03 0.02 0.33 =0 030 0.04 0.03 0.36

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

EEEY

Individuals/trap/week
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Appendix 2. Sampling data of cockroaches collected from dwelling houses in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub Adult Sub
Month Egg” Nymph Female Male total Egg” Nymph Female Male total Egg” Nymph Female Male total Egg” Ny mph Female Male total
Mar. - - 1 - 1 - - - - = — - - - - - - 1 - 1
Apr. - - - - - - - - = = - 9) - - 9 - 9 - - 9
May - - - - - - - — - i W 22 2 1 25 - 22 2 1 25
Jun. - - - - - - - = 3 o = 19 1 2 22 - 19 1 2 22
Jul. - - - - - - = - - = = 17 4 1 22 - 17 4 1 22
Aug. - - - - - - - = 3 = = 11 2 - 13 - 11 2 - 13
Sep. - - - - - - - - = = = 31 3 1 35 - 31 3 1 35
Oct. - - - - - = = - = - - 13 1 - 14 - 13 1 - 14
Nov. - - - - - 5 - & - - - 5 = 1 6 - 5 - 1 6
Dec. - - - - - a - 7 1 = = 3 % | 4 - 3 - 1 4
Jan. - - - - - v 3 3 Y - = 3 1 = 4 - 3 1 - 4
Feb. - - - - - = = = 3 T 1 3 1 = 4 1 3 1 - 4
Total - 1 - 1 - = - - . 1 136 15 7 158 1 136 16 7 159
- 0.04 - 0.04 = * - 3 = 0.03 4.07 0.44 0.21 4.72 0.03  4.07 0.49 0.21 4.76
%" - - 8.58% - 0.88% 3 = - 1 - 100.00% 100.00% 91.42% 100.00% 99.12% 85.47% 10.20% 4.33% 100.00%
Mean"™" - - =0 - =0 - = - e - =0 0.34 0.04 0.02 0.39 =0 034 0.04 0.02 0.40

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

““Individuals/trap/week
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Appendix 3. Sampling data of cockroaches collected from Korean restaurants in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub Adult Sub
Month Egg® Nymph Female Male total Egg® Nymph Female Male total Egg" Nymph Female Male total Egg” Nymph Femal Male  total
e

Mar. - - - - - - - - — = = 1 - - 1 - 1 - - 1
Apr. - - - - - - - = - 3 < - = - - - - - - -
May - - - - - - - = = = - - - - - - - - - -
Jun. - - - - - - = - . S - 2 5 - 2 - 2 - - 2
Jul. - - - - - - - = = = = 1 1 = 2 - 1 1 - 2
Aug. - - - - - - = 5 = = = 2 - - 2 - 2 - - 2
Sep. - - - - - - = - =~ - - 1 = 1 2 - 1 - 1 2
Oct. - - - - - = - a - - - 5 - = 5 - 5 - - 5
Nov. - - - - - r - F K = = 1 1 = 2 - 1 1 - 2
Dec. - - - - - - = r a - - 2 3 o 2 - 2 - - 2
Jan. - - - - - = N F - 7 3 1 - = 1 - 1 - - 1
Feb. - - - - - - 3 - 3 1 - y 3 = - - - - -
Total - - - - > - - 1 - N 16 2 1 19 - 16 2 1 19

- - - - - = - i = = 0.66 0.08 0.04 0.77 - 0.66 0.08 0.04 0.77

%" - - - - - - = = i = - 100.00% 100.00% 100.00% 100.00% 84.89% 9.71% 5.40% 100.00%
Mean™ - - - - - 5 - G S - - 005 001 =0 0.06 - 005 001 =0 006

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

“*Individuals/trap/week
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Appendix 4. Sampling data of cockroaches collected from Chinese restaurants in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub Adult Sub
Month Egg® Nymph Female Male total Egg” Nymph Female Male total Egg® Nymph Female Male total Egg” Ny mph Female Male total
Mar. - - - 1 1 - - - - = - - 1 1 - - 1 1 2
Apr. - - 1 1 2 - - = = - - 7 2 8 17 - 7 3 9 19
May - - - = - W — y 20 3 7 30 - 20 3 7 30
Jun. - - - - - N - - - = 17 = 2 19 - 17 - 2 19
Jul. - 1 2 3 = - - - - = 22 1 - 23 - 22 2 2 26
Aug. - 3 1 2 6 - N = = - ~ 26 4 1 31 - 29 5 3 37
Sep. 1 2 2 1 5 - f = = = - 28 1 3 32 1 30 3 4 37
Oct. - 2 1 3 = = 5 - - - 18 3 2 23 - 20 4 2 26
Nov. - 1 - 1 2 - = - - = - 12 1 a 13 - 13 1 1 15
Dec. - 2 1 1 4 - = 1 = = = 4 A 4 - 6 1 1 8
Jan. - 1 - 1l - - 7 - v - 2 - 2 - 2 1 - 3
Feb. - - 3 - 3 - . 3 = - = 4 3 = 4 - 4 3 - 7
Total 1 10 11 9 30 = * 1 u § I 160 16 23 199 1 170 27 32 229
0.04 0.40 0.43 0.36 1.19 5 2 3 = = = 6.39 0.66 0.89 7.94 004 6.79 1.09 1.25 9.13
%" 100.00% 5.89% 39.80% 2851% 13.02% = 3 3 - = - 94.11% 60.20% 71.49% 86.98% 74.41% 11.93% 13.66% 100.00%
Mean"™" =0 0.03 0.04 0.03 0.10 = % Y - = - 0.53 0.05 0.07 0.66 =0 057 0.09 0.10 0.76

‘Number of egg case(ootheca) was not included in the subtotal

“Percentages of the monthly total

““Individuals/trap/week

tabulation in this table
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Appendix 5. Sampling data of cockroaches collected from Japanese restaurants in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub . Adult Sub
Month Egg® Nymph Female Male total FEgg' Nymph Female Male total FEgg” Nymph Female Male total gg Nymph Female Male  total
Mar. - - - - - - - - = - - - - - - - - - - -
Apr. - - - - - - - = N k. - Il 1 - 1 - - 1
May - - - - - - - = 3 3 - 5 2 3 10 - 5 2 3 10
Jun. - - - - - - - = - = - 1 4 2 7 - 1 4 2 7
Jul. - - - - - - = % 3 = = 7 2 % 11 - 7 2 2 11
Aug. - - - - - - & - N - = 27 2 - 29 - 27 2 - 29
Sep. - - - - - - - = 3 - - 67 1 1 69 - 67 1 1 69
Oct. - - - - - - - - o - = 53 = 2 55 - 53 - 2 55
Nov. - - - - - . - 4 - = = 26 . g 26 - 26 - - 26
Dec. - - - - - = - = - = = 8 % = 8 - 8 - - 8
Jan. - - - - - = - 3 - S - 2 1 1 4 - 2 1 1 4
Feb. - - - - - = - - 2 - 3 11 - = 11 - 11 - - 11
Total - - - - -t N - = - = 208 12 11 231 - 208 12 11 231
- - - - - i = - = = = 853 0.48 0.44 9.46 - 8.53 0.48 0.44 9.46
%™ - - - - - -5 = . 3 = - 100.00% 100.00% 100.00% 100.00% 90.22% 5.11% 4.67% 100.00%
Mean™ - - - - - - 3 - = - N = 0.71 0.04 0.04 0.79 - 0.71 0.04 0.04 0.79

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

“*Individuals/trap/week
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Appendix 6. Sampling data of cockroaches collected from tea-rooms in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub Adult Sub
Month Egg” Nymph Female Male total Egg” Nymph Female Male total Egg” Nymph Female Male total Egg” Nymph Female Male total
Mar. - - - - - - - - - - = - - - - - - - - -
Apr. - - - - - - - - — = - 2 - 2 - 2 - - 2
May - - - - - - - = * W v 3 - - 3 - 3 - - 3
Jun. - - - - - - - = = 3 = 3 1 - 4 - 3 1 - 4
Jul. - - - - - - = - = = = = 1 1 2 - - 1 1 2
Aug. - - - - - - - - - = = 4 = 4 - 4 - - 4
Sep. - - - 1 1 - - S = = = 4 P . 4 - 4 - 1 5
Oct. - 1 - - 1 = = - > - - ) = 1 3 - 3 - 1 4
Nov. - - - - - > - a - - - 5 e = 5 - 5 - - 5
Dec. - - - - - a - 2 1 = = ) = = 3 - 3 - - 3
Jan. - - - - - = = r A - - 2 1 @ 3 - 2 1 - 3
Feb. - - - - - T ~ 3 - = 3 il 1 = 1 - - 1 - 1
Total 1 - 1 2 - -2 ~ 3 . - 28 4 2 34 - 29 4 3 36
0.06 - 0.06  0.13 = 5 — T = = 1.69 0.24 0.11 2.04 - 1.75 0.24 0.18 2.16
%" - 357% - 35.71% 5.78% 3 = L T - - 96.43% 100.00% 64.29% 94.22% 80.92% 10.98% 8.09% 100.00%
Mean"™" - 0.01 - 0.01 0.01 - = = i = = 0.14 0.02 0.01 0.17 - 0.15 0.02 0.01 0.18

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

““Individuals/trap/week
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Appendix 7. Sampling data of cockroaches collected from hotel-inns in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub . Adult Sub
Month Egg® Nymph Female Male total Egg” Nymph Female Male total Egg” Nymph Female Male total g Nymph Female Male total
Mar. - - - - - - - = - - - - - - - -
Apr. - - - - - - - 2 & & - - - - - - - -
May - - - - - - - = = 3 - 3 3 - 3 - - 3
Jun. - - 1 -1 - - - 2 - 1 3 2 1 1 4
Jul. - - - - - - - = = = = 2 i 3 - 2 1 - 3
Aug. - - - - - 1 - 1 i - 6 2 2 10 16 3 2 1
Sep. - - - - - 2 3 2 - 5 1 21 3 1 2 3 2 5 1 30
Oct. - - - - - = - = - - - 15 = : 15 - 15 - - 15
Nov. - - - - - - - r = = = 3 3 - 3 - - 3
Dec. - - - - - - - - - - - 1 - - 1 -1 - - 1
Jan. - - - - - - - - r - iy - = = - - - - - -
Feb. - - - - - - - - - - - 1 - - 1 -1 - - 1
Total - 1 - 1 3 3 3 - 6 1 54 6 4 64 4 57 10 4 71
- 0.06 - 0.06 0.19 0.19 0.19 I 0.38 0.06 3.34 0.36 0.25 3.95 025 353 0.61 025 439
%" - - 1020% - 1.42% 75.00% 5.32% 30.61% - 855% 25.00% 94.68% 59.18% 100.00% 90.03% 80.34% 13.96% 5.70% 100.00%
Mean™ - - 0.01 - 0.01 0.02 0.02 0.02 5 0.03 0.01 0.28 0.03 0.02 0.33 0.02  0.29 0.05 002 037
‘Number of egg case(ootheca) was not included in the subtotal tabulation in this table

“Percentages of the monthly total

“*Individuals/trap/week
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Appendix 8. Sampling data of cockroaches collected from hospitals in Jeju City, Korea.

Species Blattella germanica Periplaneta americana Periplaneta fuliginosa Total
Adult Sub Adult Sub Adult Sub Adult Sub
Month L. . L Femal Egg
Egg Nymph Female Male total Egg  Nymph Female Male total Egg Nymph . Male total .  Nymph Female Male total
Mar. - - - - - - - = N - = = - - - - - - - -
Apr. - - - - - - 1 1 5 - . - - - 1 - - 1
May - - - - - - 4 2 3 4 = y = - - - 4 - - 4
Jun. - - - - - - 3 1 1 5 = 2 = - 2 - 5 1 1 7
Jul. - - - - - - 9 1 1 11 = = - E - - 9 1 1 11
Aug. - - - - - - 8 1 = 9 = 1 = N 1 - 9 1 - 1-
Sep. - - 1 - 1 = 3 2 1 6 - = = o - - 3 3 1 7
Oct. - - - - - 2 5 4 - 9 = 1 = = 1 - 6 4 - 10
Nov. - - - - - - - 4 1 1 = - 3 = - - - - 1 1
Dec. - - - - - - = = 3 N - - = - - - - - - -
Jan. - - - - - = = - A = 3 - - = - - - - - -
Feb. - - - - - - = - - = - - B - 3 - - - - -
Total - 1 - 1 = 33 9 4 46 3 4 = = 4 - 37 10 4 51
- - 0.03 - 0.03 = 0.78 0.22 0.10 1.09 = 0.10 " » 0.10 - 0.88 0.25 0.10 1.22
%" - - 10.20% -  2.06% - 8857% 89.80% 100.00% 89.71% F\WF11.43% @& - - 823% 72.02% 20.16% 7.82% 100.00%
Mean"™" - - =0 - =0 - 0.06 0.02 0.01 0.09 it 0.01 - - 0.01 - 0.07 0.02 0.01 0.10

“Number of egg case(ootheca) was not included in the subtotal tabulation in this table
“Percentages of the monthly total

EEEY

Individuals/trap/week
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Appendix 9. The number and percentage of positive traps to the traps-sets from 7 different habitats in Jeju City, Korea.

Month Dwelling houses Chinese restaurants Korean restaurants Japanese restaurants Hotel-inns Tea-rooms Hospitals Total
ont Trap set Positive  Trap set Positive Trap set Positive Trap set Positive Trap set Positive  Trap set Positive  Trap set Positive Trap set Positive
Mar. 24 1 18 2 18 1 18 - 12 - 12 - 30 - 132 4
(4.17%) (11.11%) (5.56%) = - - - (3.03%)
Apr. 40 6 30 6 30 - 30 1 20 = 20 2 50 1 220 16
(15.00%) (20.00%) - (3.33%) - (10.00%) (2.00%) (7.27%)
May 32 13 24 8 24 - 24 6 16 3 16 3 40 2 176 35
(40.63%) (33.33%) = (25.00%) (18.75%) (18.75%) (5.00%) (19.89%:
Jun. 32 10 24 6 24 2 24 5 16 3 16 3 40 7 176 36
(31.25%) (25.00%) (8.33%) (20.83%) (18.75%) (18.75%) (17.50%) (20.45%;
Jul. 40 15 30 16 30 2 30 5 20 3 20 2 50 5 220 48
(37.50%) (53.33%) (6.67%) (16.67%) (15.00%) (10.00%) (10.00%) (21.82%:
Aug. 32 9 24 10 24 2 24 8 16 6 16 3 40 5 176 43
(28.13%) (41.67%) (8.33%) (33.33%) (37.50%) (18.75%) (12.50%) (24.43%
Sep. 32 17 24 15 24 2 - 72 8 16 i 16 4 40 4 176 57
(53.13%) (62.50%) (8.33%) (33.33%) (43.75%) (25.00%) (10.00%) (32.39%;
Oct. 32 11 24 15 24 4 24 10 16 6 16 4 40 6 176 56
(34.38%) (62.50%) (16.67%) (41.67%) (37.50%) (25.00%) (15.00%) (31.82%:
Nov. 32 5 24 8 24 2 24 8 16 3 16 5 40 1 176 32
(15.63%) (33.33%) (8.33%) (33.33%) (18.75%) (31.25%) (2.50%) (18.18%:
Dec. 40 1 30 4 30 2 30 3 20 il 20 2 50 - 220 13
(2.50%) (13.33%) (6.67%) (10.00%) (5.00%) (10.00%) - (5.91%)
Jan. 32 3 24 3 24 1 24 ) 16 - 16 8 40 - 176 13
(9.38%) (12.50%) (4.17%) (12.50%) # (18.75%) - (7.39%)
Feb. 32 4 24 2 24 - 24 3 16 1 16 1 40 - 176 13
(12.50%) (8.33%) - (20.83%) (6.25%) (6.25%) - (7.39%)
Total 400 95 300 95 300 18 300 62 200 33 200 32 500 31 2200 366
(%) (23.75%) (31.67%) (6.00%) (20.67%) (16.50%) (16.00%) (6.20%) (16.64%

“Percentage of positive traps to total of trap sets
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