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Experimental Studies on the Ecology and Chemical Control of Cimex lectularius and C.

hemipterus, 1.

Ecological studies. Hidenori Yokowo -« Department of Medical Zoology,

Research Institute of Endemics, Nagasaki University (Director : Prof. N. Owmor1)
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Table { The breeding of lectularius in summer, 1956
Lo No, ‘eggs laid Nymphs \ 9% hatching Adults emerged % emergence
No, ab- to to ‘ to to to
normal normal Total | hatched [normal| total Q 8 |Total |normal| total nymphs
o eggs eggs eggs | eggs
1 573 4 5717 396 69.1 68.6 141 130 | 271 47.3 47.0 | 68.4
2 363 134 497 346 95.3 69.6 133 141 | 274 75.5 55.1 79.2
3 550 6 556 504 91.6 90.6 194 214 | 408 74.2 73.4 | 81.0
4 543 5 548 494 91.0 90.1 207 164 | 371 68.3 67.7 75.1
5 510 97 607 493 96.7 81.2 196 191 | 387 75.9 63.8 | 78.5
6 587 15 602 558 95.1 92.7 259 213 | 472 80.4 78.4 84.6
7 537 4 541 | 494 92.0 91.3 204 191 | 395 73.6 73.0 | 80.0
Mean | 523.3 37.9 | B61.1 469.3 89.7 83.6 | 190.6| 177.7 368.3 70.4 65.6 | 178.5
Table 2  The breeding of hemipterus in summer, 1956
e No., eggs laid Nymphs % hatching | Adults emerged % emerge?ce
No. ab- to to i to to to
normal normal Total | hatched |normal| total ? 8 |Total ! normal| total ' nvmphs
eggs | eggs | eggs | eggs |"V™P
1 301 | 14 318 293 97.3 93.0 41 46 87 28.9 27.6 | 29.7
2 247 0 247 237 96.0 96.0 34 41 75 30.4 30.4| 31.6
3 334 48 382 322 96.4 84.3 27 23 50 15.0 13.1 15.5
4 290 44 334 287 99.0 85.9 45 38 83 28.6 24.9 | 28.9
5, 409 4 413 395 96.6 95.6 41 | 38 79 19.3 19.1( 20.0
6 203 | 0 203 199 98.0 98.0 49 37 86 42.4 42.4 | 43.2
7 26 | 37 263 186 82.3 70.7 18 7 25 11.1 9.5 13.4
Mean | 287.1 ' 21.0 | 308.1 274.1 958.5 89.0 | 36.4|32.9|69.3| 24.1 22.5 25.3
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Table 3 Fertility of female /ectularius No, 4 and the subsequent development
of her eggs in summer
No, eggs %aid B 9% hatching eArggrlJéZd % emergence N Mean
3 Days| '@ 5] o |ea = - T = a ® | room
Period ’ g E| 2 §§ cEtodi o | 4 | & cB&loSH o8 | meal temp.
E 48| & |FEFERSER Slreytsy TEH c
_ =1 | - | | & Z
16/Vl[~18/WI‘ 2 On July 16 the ¢ emerged and copulated 1 27.5
28/\’][‘ 10 56 0 56 | 54 96.41 96.4 22 17| 39 69.6 | 69.6 | 72.2 5 28.6
7/Vll 10 72 0 72 1 71 98.6| 98.6) 38| 25 63 87.5 | 87.5 | 88.7 5 29.0
17/Vil 10 77 0 77| 72| 93.5/ 93.5 - 17| 20| 37/ 48.1 | 48.1 | 51.4 5 28.4
27/Vli 10 56 0| 86| 52 92.9 92.9 26, 21 47 83.983.9190.0 5 23.9
6/ X 10 62 0 621 60| 96.8 96.8 28 23 51 82.3)82.385.0 5 26.6
16/ X 10 44 0 44 | 42/ 95.5 95.5 19 16/ 35 79.5 | 79.5 | 83.3 5 24.6
26/ X 10 52 1 53 | 48/ 92.3| 90.6| 24/ 6/ 30 57.7 | 56.6 | 62.5 | 5 24.2
6/ X 10 37 2 39| 35 94.6] 89.7 12| 19 31/ 83.8/79.5 /836, 5 21.2
16/ X 10 31 2 33| 29 93.5| 87.9 13 10| 23 74.2 | 69.7 | 79.3 | 3 19.8
26/ X 10 25 0 25| 25/ 100.0| 100.0f 8 6/ 14| 56.0 | 56.0 | 56.0 3 18.2
5/ X 10 15 0 15 5 33.3] 33.3 O 1, 6.7, 6.7 20.0 2 16.3
15/ X 10 9 0 9 0 1 14.9
25/ 10, 4| o 4| 0 § 2 | 12.3
5/ 10| 1| o 1| o0 | 1| 10.4
28/¥ 200 ©of 0, 0 0 ; 0| 8.6
4/¥) 100/ 0 0 0| 0 ‘ 1| 9.9
241V 20 0 0 0 0 1 15.7
14/ Y 20 0 0 0 0 0 17.6
24/ V 10 2 0 2 1/ 50.0] 50.0 1 1 50.0 | 50.0 |100.0 | 1 19.0
29/V| 5| ol o [ ol o ‘ f | 0| 20.4
| i |
Total { 317 | 543 5 } 548 | 494/ 91.0 90.1 208/ 164 372}68.5 67.9|75.3| 58 | 16.2
i
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Table 4 Fertility of female hemipterus No. 5 and the subsequent development

of her eggs in summer

| No. eggs laid | % hatching Laulteq | % emergence No | Mean
Period |Days| § | F| g 8% Tl ~ul | |= | Tl =e A | iemp
| E|LE| £ PEcEHES o 6| S |2ERTY 2F |meal| 0P

| § 82| & [Fegd = ol ac] Bel &

16/ Vj~18/ VH‘ 2 On July 15 the ¢ emerged and copulated on the next day | 1 27.5
28/VI 10 69 0 69| 68 98.6 98.6 11 11| 29 31.9|31.9|32.4 5 28.6
7/V 10| 63 0| 63| 60| 95.2 95.2| 11| 11] 22 34.9[34.9|36.7| 5 | 29.0
17/Vl 10| 58 0| 58| 57 98.20 98.2 10 11} 21/36.2|36.2|36.8| 5 | 28.4
21/ 10| 45 0| 45| 44 97.8 97.8 3 4 7 15.6|15.6/15.9| 5 | 23.9
6/IX 10| 48 0| 48| 453 93.8 93.8 3 0 3 6.3| 6.3| 55| 5 | 2.6
18/ 10| 20 0] 20| 19 95.0l 95.00 O O 0 0 0 0ol 5 24.6
26/ K| 10 33 0 33| 33 100.0,100.00 O o0 O 0 0 0 5 24.2
6/X| 10| 28 0| 28| 28 100.0 100.00 0 O 0O O 0 0 5 | 21.2
16/X| 10| 24 0| 24| 24 100.0,100.0f 3 1 4/ 16.7]16.7|19.0 4 19.8
26/X| 10 7 1 8| 6 8.7 75.00 0 O O 3 18.2
5/X| 10 14 0| 14| 11) 78.6) 78.6f 0 0 0 2 16.3
15/X| 10 0 3 3 0 1 14.9
19/ X1 4 0 0 0 0 0 11.2

|
Total 126‘ 409 4| 413|303 96.6 95.6 41 38 79 19.3 | 19.1 |20.0| 51 | 22.7

ZDFBEMICEREITTAD ST, DRBIC T TCRET 2RAETRTEHIRVE L LD

1 OEIKER VIO ZOROEF IR XAt s,

H1RITRIN TS No, 4 RUH2£D No. 5 BIREEBEOATREL LT N0 4 £BALD

DN T EINBAAERI0H ME O I, £10H 5O TH B0, I IS D O RIS 1EDT

Table 5 Longevity in days of adult lectularius
(Adults emerged on July 16, 1956)

Female Male
' Emergence Egg- End of Total Total
Bug No. | copulation laying egg-laying No Ton P Do
. p - . g- No, long-
‘ to egg laying pe]flod to deathjw meal | evity meal | evify
1] 2 | o 20 55 | 274 | 67 | 36
2 2 148 28 51 178 63 287
3 2 168 84 54 254 36(+) 76(+)
4 | 2 304 11 58 317 | 56 285
5 2 157 62 53 221 55 255
6 2 170 18 54 190 74 402
7 2 169 13 34 184 64 297
|
Mean 2.0 195.4 33.7 54,1 |231.1 63.2 313.7

(+) The male was killed by accident and so the longevity is omitted from
the mean,
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Table 6 Longevity in days of adult hemipterus
(Adults emerged on July 15, 1956)
Female Male
Bug Emergence Copulation Egg- End of Total Total
to to . laying egg-laying |y ong | No. long-
No, copulation egg laying period : to death meal | evxiltgy meal \ SY&Y,V
1 1 2 19 | 8 52 | 130 5| 10
2 1 2 50(+) 0 25(+) 54(+)| 26 60
3 1 2 116 30 50 | 149 26 58
4 1 2 107 32 52 142 54 180
5 1 2 113 11 51 127 31 66
6 1 2 57 4 31 64 27 - 58
7 1 2 95 46 99 33 69
Mean 1 2 101.2 14.3 47.0 | 118.5 34.9 84.7
(4+) The female died suddenly and so the longevity is omitted
from the mean
Table 7 Preimaginal period in days of lectularius in summer, 1956
Egg Date of eEr%%d Nymphal stages <
No. hatching pe . ex
(1) I ‘ v y Total
1 Tul. 24 124 4 2 ‘ n 4 5 19 5
2 7 124 4 2 4 3 6 19 8
3 Jul. 25 120 3 2 ! 4 4 5 18 ?
4 s 122 4 4 | 3 4 5 20 8
5 7 124 5 3 3 4 5 20 ?
6 7 124 5 3 3 4 5 20 )
7 % 122 4 4 3 4 6 21 Q
8 Jul. 26 130 3 4 3 4 5 19 Q
9 7 128 4 3 3 4 5 19 3
10 7 128 3 4 3 4 5 19 Q
11 7 126 4 3 3 4 5 19 ?
12 % 126 4 3 3 4 5 19 ?
13 v 122 4 3 3 5 5 20 ?
14 4 123 4 3 3 4 S 19 ?
15 2 125 4 3 3 5 5 20 3
16 4 126 4 4 3 3 5 21 3
Mean of @ 1246 | 3.8 | 32 31| 41| s.1 19.3 P
Mean of & 124.7 4.1 3.0 3.3 4.1 5.1 "19.7 ggﬁﬁ;
Mean 124.6 3.9 3.1 3.2 4.1 5.1 19.5 100%

Mean room temp. and R.H. during the mean egg period and nymphal period
were 28.7°C, 73.8% and 28.8°C, 74.9% respectively.
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Table §  Preimaginal period in days of hemipterus in summer (1), 1956

Egg Date of pgrgi%d Nymphal stages ‘ Sox

No., hatching (h) I I I ’ W 1 v I Total

1 Jul. 24 130 |  took no blood meal and died

2 2 126 2

3 7 126 2

4 2 124 z

5 7 119 7

6 Y 115 6 | 5 | 3 | 5 | 5 | 24 )

7 s 122 took no blood meal and died

8 Jul. 25 121 p

9 v 122 4 3 4 4 5 20 ?

10 » 123 5 3 3 4 5 20 9

11 s 122 5 3 3 5 6 2 Q

12 > 120 4 3 4 3 6 20 3

13 2 120 5 4 4 5 5 23 Q

14 Jul. 26 122 4 5 3 5 4 21 3

15 2 123 took no blood meal and died |

16 » 125 5 | 5 | 4 4 | 6 24 -

17 7 123 took no blood meal and died ‘

18 p 117 5 4 3 5 5 22 LB

19 Jul. 27 125 4 i 4 5 5 1 5 ’ 23 } 5
Mean of ¢ 1224 | 48 | 36 | 36 | 44| 54| 28 | %
Mean of & 119.8 | 46 | 42 | 36 | 46 | 5.0 2.0 | oo

Mean 122.4 ‘ 4.7 3.9 | 3.6 4.5 5.2 21.9 52.6%

Mean room temp. and R.H. during the mean egg period and nymphal period
‘were 28.7°C, 73.8% and 28.4°C, 76.8% respectively.
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Bo. BRATRI0OA TRICRBMIESRZGRERL SN
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6.9 (1 ARE9) T, 500 LMBIZAaMIcEA LT 11
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ORI Sl EIE LTI, B EH128 1A
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ATaETRoNED, BEHRERMI L LR
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RO EFHB

Q RO, IR, IR T BT
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2. BigEIMIIIFEEESL 27.5°C TIR2 A TH 228,
BEICEZIZT RO TERRE T 2 B EKERME
B, AWETRITE2ATHs. mIlHMRYEE
OFM—FICELLELEDOTO B, ZHIIAED
L2 THEZMRICERNT 2 bO0%L, ZDHh
9208, BHRA~5 ACBUEREBRDL DL H
BT, 2 TREFHMBE L(ELREDOTH A,
B TR ENDSIIA AR OTEYD, 128 kA
EITRFBEL DO LT 20 TRIFHIER O 44
HHEBZE LCEPED2TN S, 8 DEAICIIER
BT OXDEIRE LIRS, BTt e LD
ZLLEPOOTZOEIEICE L SBHL.
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Table §  Preimaginal period in days of hemipterus in summer (2), 1956
Egg Date of pgr%%d Nymphal stages Sox
No, hatching (h) 1 \ I 1 I ’ v ‘ v \ Total
1 Aug. 6 112 s 4] 3] 6] 5| m 5
2 4 — took no blood meal and died
3 Aug. 7 - 2
4 4 123 z
B Aug. 8 129 4 5 5 6 6 26 9
6 2 120 5 4 4 6 5 24 5
7 7 120 5 5 5 3 6 26 5
8 v 120 5 4 4 5 6 24 3
9 o 126 took no blood meal and died
10 7 119 5 | 4 | 6 | 5 | 6 | 26 ?
11 v 121 took no blood meal and died
12 Aug. 9 124 6 | 4 5 5 5 25 Q
13 7 123 6 l 4 5 5 ‘ 3 ‘ 25
14 Aug. 10 127 took no blood meal and died
15 7 128 ‘ 4 | 4 | 6 | 5 | 5 | 24 ?
16 7 129 took no blood meal and died
17 2 124 4 7 | 4 | 4 | 6 | 25 s
18 7 124 took no blood meal and died
19 o 122 7 ‘ 5 5 i 3 ‘ 6 ‘ 26 8
Mean of ¢ 124.6 ' 50| 42| 54| 52 | 5.4 25.2 %
Mean of & 197 | 5.2 | 4.8 | 42 | 4.8 5.7 24.1 PN
Mean 123.0 ‘ 5.1 4.5 4.7 5.0 5.5 24.9 57.9%
Mean room temp. and R.H. during the mean egg period and nymphal period
were 28.8°C, 75.0% and 26.3°C, 87.0% respectively.
HROR(ERUHEE HE BRI, BEAHKBORRTH 25BITERT TR

EHERENTOIHBRUYRORE ARETRT
LT, SRUIRDLIICIKS,

CNBDDFEN LS DH I DTN ER Y DORE
TTIIAKS BEHMMT, MECL2ERS, s8I
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FEH oNTOBERICL DV EEREOREKICX DTS

POFERSOND. BER TR HRIIH B PRS
(#sk), PHERISSGPELLLEETS GF

9 #%).

FULE DL IZRBEIC LD TE LRI S, WRET
1R AT 216 ) 7210809, 1 BRREHIc Lo
TR, 2INIRME LIS D7D TEL SRV
L Licsh iz e ERICE > TR LT 5. FTds
BHEFEOBRAIT 7 A24~27HITHE L2008 23803
Jef Utcds, Z0W 0 kOSBRI, 48 %ok
ZEZICHH ST RICRINETIKIEA TS, 2D

T 2OTRIBOPEZELILDT, SWEEHTT
WHEL, MbshRicid 1 B 2EFSBMOBEREF L
7o, OB TFT LI ZFOFHEREISNTLERLR
155Dt BRCHE U TRME H A ERICARNT
BiccDk 3 REBTH20T, Y¥BHELCRALL
S ICRIL D7 FERR TR UL SR OFTRsH LT
B2RITFRT LD ICIHEERIE L KL ik,
AEBEOEHAKXRICRIBIEBTRRICONT

W RIG RERETIC B D B OEBRENTO R
OHAREETT, @ HROLETTHELTS, #
B D SPUER DD TE < 73 B I DD TIRBRICHe
LIcBD ThH 205, HANHOGR T TIE, BEHEIC
EOTEHcERbGE LB Th s L BHONLDIT,
CDEHICEFTORRBERIECABBRREDOLDIC
Bbhsd., £ THEEL, EOTKE (1941) 451937
FICRIET, RBEOHRTREE, RN OXON
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Table 10  Comparison of the states of development of the common and
tropical bed bugs reared at different locality
Experiments were made ‘ % emergehce Mean Mean
- No, Eggs % room relative
b in } at females laid | hatching to to temp. humidity
v ‘ | eggs |nymphs °C %
A. Cimex lectularius
. | Summer, Avg. of ‘
Omori 1937 ¥ 39 9 330 55.5 | 22.2 58.7 29.1 78.0
Autumn, Avg. of [
7 1937 * he o 495 9.1 | 86.1 91.5 24.0 79.1
46 100.0 97.8 100.0 19.9
4 Winter, ¥ { S 299 ‘
1935 50 74.0 68.0 91.9 13.6
Present, Summer, | o Avg. of Table
author 1956 XK ng o 561.1 83.6 | 65.6 78.5 1
B. Cimex hemipterus
Omori | Summer, |y [ Aveof | ool g0 gy [ g [ s 78.0
1937 y 29 9 M ) ’ ' ' '
Autumn, Avg. of
7 1037 P4 no 9 368.5 | 84.3 81.1 96.3 24.0 79.1
150 87.3 63.2 72.5 19.3
, Winter, P { 42 ¢
” 1935 79 i 59.5 | 22.8 | 38.3 17.2
Present| Summer, | Avg. of Table
author 1956 HOK 79 9 308.1 89.0 | 22.5 | 25.3 5
¥ Taihoku, Formosa; XX Isahaya, Nagasaki prefecture.
Fe B L £ RILOEREND R —L&E T THE L o] E

R DD HEAFEICA T 2 EREROHABET T
MREOEFRIICHO TR R LT, #
FEORRELB U TAH (105, ,
EEBIHILOBEOKET TidmR, IRkt
R LB, RLZOMOERMITIFEIEN. &
MR U T BT A0 BRE TREEROCPUERIZ
e HEL, REOETEHETLTELHTRD
ELBD, RAHCHEBTH THEINABERIBRED
WEETCHD7IC bl DT PULR LI, BHER
BEFIKENDOTH 2 0Z0FRBER UL
SRR 1 IS ROWINRIEICS 5 XD IcBbis.
< DR IMAIR DB IRE DR HIC K B DTSN
LEZTHBIBETCHE LTARN, F0BAIK
SRR R LR SN 2B BICR T T
5. CORKRERERLUCEDRRNE CICHBh
BESRAHTH B, COHERBEEFEIE AN HICH
HLEOERO—BTRELAIPEEZL OND.

D FEHIIBTEE, UERPEHICH D ELR
HFTCRNT, BARE 2T 3
(EEEEWIRT ) ERBPORNEZT 24V
v a5 3 Cimex hemipterus (BVERE S RT3 )
EAEBREOR—HARE T THE LTHEOAEER
OB AERS . :

2) EWEREOEIIEIL 7 @ OFH BLIITIREIC
% MMER S BV, MITPIEEKZ65.6, shgh AP
[278.5THIE D ICE W, KA ICHEHEOEINKILT ?
DOFIET 08I TIALRIZE D B, IFERIT
22.5, %hghBPMEERIT 25.3 SIEHITEL.

3) YEMEBEEOL 9T O4{FL LTIOHE
OEIE, WMER, FUERELEHB L TA L LS, HiE
T IS EEIBIA R R EICHE LY 1 - ARRIKiTR
B 77 (1ARE 13) &R 0BERECHELD L, 108
% SR FEICED UT12 B aEsEsa i I ARy
3. YihoREBI0A TAMBRR AT HRE

Cimex lectularius
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BEEFBIOATAUBERESNE. $RORHR
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A5 {10 A A LIS DI HIZAEIZE UIs,
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Summary

The common bed bug, Gimex lectularius collected at Isahaya city, Nagasaki

prefecture and the tropical bed bug, C. hemipterus sent from Formosa were reared

under the same condition at our laboratory in summer, from July 16, 1957.

1D The oviposition and development of preimaginal stages were examined

with each seven couples of sexes of the two species, starting in mid-summer

continuing till the natural deaths of the bugs.

The data are given in Tables 1 and

2. Female lectularius laid 561 eggs in an average. Percentage hatching was 83.6%

and the percentage emergence was 785% (Table 1).

only 308 eggs.
25.3% (Table 2).

While, female hemipterus did

Percentage hatching was 89.0% and percentage emergence was only

2) Detailed accounts for the oviposition, the subsequent development of the

eggs deposited by female lecrularius No.4 and those by female hemipterus No.b are
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tabulated in Tables 3 and 4.

3) The preoviposition period, egg-laying period and the longevity of females
and males of lectularius and hemipterus are given in Tables 5 and 6.

4) The preimaginal periods of lectularfus and hemtpterus are tabulated in Tables
7, 8 and 9. The larvae were reared with special precaution giving an opportunity
to feed on rabit once a day. 100% emergence of adults was obtained in the case
of lectulartus (Table 7), while, in the case of hemfpterus 52.6% emergence was only
obtained (Table 8).

The low percentage emergence for hemipterus was resulted from the deaths of
a considerable number of the lst stage larvae which did not take blood meal
inspite of the every day allowance to feed on rabit. The death of young larvae
was supposed to be due possibly to the relative humidity being not as high as in
the native land (Formosa) of the tropical species, and so, the similar examination
was repeated under moist conditions allowing the chance of feeding twice a day,
not obtaining, however, but similar results (Table 9).

5) The states of development as stated above are compared with those
reported by Omori (1941) in Table 10. Omori had reared the tropical bed bug of
Formosan origin and the common bed bug sent from Japan to Formosa under the
laboratory conditions in Taihoku, Formosa in 19356 -37.

In the case of lectulartus the percentage hatching and percentage emergence
were very low when the bugs were reared in summer at Tajhoku. This seems
rather probable. While in the case of hemipterus, the percentages were very high
in summer. This seems also probable. While, it is very curious that the percentage
emergence of the tropical bed bug reared under the laboratory conditions in
summer at Isahaya was very much low owing to the high mortality of younger
stage larvae despite that the percentage hatching was very high. The reason is
now uuknown but it may perhaps be one of the reasons why the tropical species
can not distribute in Japan.
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