DOIL:10.6660/TESFE.1994018 &&E&Formosan Entomol. 14: 233-244 (1994) IS Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Investigations on the Distribution and Breeding Habitats of Dengue Vectors in Kaohsiung City
[Research report]

SEMEEHRESORELERIZRE (HRES]
Ji-Sen Hwang, Err-Lieh Hsu
=ER - HWEA
MBAEEE-mail :
Received:  Accepted: 1994/03/04  Available online: 1994/06/01

Abstract

Larval surveys were made in 11 administrative districts during the years 1989-1991, revealing the presence of both Aedes
aegypti (L.) and Aedes albopictus (Skuse). The former species was predominant (70%). The larval density of Aedes was higher in the
coastal areas than in the inland areas. Aedes larvae were found mostly in flower vases and plates (38.8%), followed by tins and cans,
buckets, water jars, refrigerator receptacles, automobile tires, tanks and basements. Only 0.2% of Aedes was found in plant
containers. Water storage containers were the major breedding sites for Aedes in coastal areas, and ornamental containers in the
inland areas. In Kaohsiung city, the number of outdoor artificial water containers with Aedes breeding was higher than that of
indoor containers. Aedes larvae appeared to prefer to breed in containers of plastic materials, followed by those of porcelain,
rubber, cement, metal and glass. As classified by different types of buildings for usage, schools had the highest ratio of container
index, followed by vacant lots, temples, hospitals, empty houses, public places, factories, offices, shops and dwellings. The
containers with Aedes breeding were found, in the descending order, in vacant lots, surroundings of house, basements, courtyards,
corridors, living rooms, kitchens, bed rooms and bath rooms, positive with Aedes breeding. It was also found that more breeding of
Aedes occurred in the industrial areas, followed by the commercial and residential areas. Regarding the vertical distribution of
Aedes breeding in houses, the highest positive rate was found on the first floor (container index 5.4%), followed by the second
floor, and then the third and fourth floor. No breeding of Aedes was found on the fifth floor or above. One-storied houses usually
had higher rate of Aedes breeding. These findings coincided positively with the occurrence of dengue cases. In Kaohsiung city, the
most difficult places in which to deal with source redduction are vacant lots and basements. Efforts have thus been made to solve
the problem.
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ABSTRACT

Larval surveys were made in 11 administrative districts during the years
1989-1991, revealing the presence of both Aedes aegypti(1L.) and Aedes albopictus
(Skuse). The former species was predominant(70% ). The larval density of Aedes
was higher in the coastal areas than in the inland areas.

Aedes larvae were found mostly in flower vases and plates(38.8% ), followed
by tins and cans, buckets, water jars, refrigerator receptacles, automobile tires,
tanks and basements. Only 0.2% of Aedes was found in plant containers. Water
storage containers were the major breeding sites for Aedes in coastal areas, and
ornamental containers in the inland areas.

In Kaohsiung city, the number of outdoor artificial water containers with
Aedes breeding was higher than that of indoor containers. Aedes larvae
appeared to prefer to breed in containers of plastic materials, followed by those
of porcelain, rubber, cement, metal and glass.

As classified by different types of buildings for usage, schools had the
highest ratio of container index, followed by vacant lots, temples, hospitals,
empty houses, public places, factories, offices, shops and dwellings. The
containers with Aedes breeding were found, in the descending order, in vacant
lots, surroundings of house, basements, courtyards, corridors, living rooms,
kitchens, bed rooms and bath rooms, positive with Aedes breeding. It was also
found that more breeding of Aedes occurred in the industrial areas, followed by
the commercial and residential areas.

Regarding the vertical distribution of Aedes breeding in houses, the highest
positive rate was found on the first floor (container index 5.4%), followed by
the second floor, and then the third and fourth floor. No breeding of Aedes was
found on the fifth floor or above. One-storied houses usually had higher rate of
Aedes breeding. These findings coincided positively with the occurrence of
dengue cases.

In Kaohsiung city, the most difficult places in which to deal with source
reduction are vacant lots and basements. Efforts have thus been made to solve
the problem.
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Table 1. The density figures corresponding to the larval indices found

Density figure

Lindi
Larval indices 1 P 3

5 6 7 8 9

House index
(%)

Container index
(%)

Breteau index 1-4 5—9 10—19 20— 34

1-3 4-7 8—17 18—28

1-2 35 6—9 10—14

20—37  38—49  50—59 60—76 77

156—-20  21—27 28-31 32—40 41

356—-49  50—74  75—99 100—199 200

236 SERBHEHIBE L



(C)BR s SR 4 SR AT KT 535

H1989F 9 HE 1991 F 12 A » KBy
YBREERENEERET 1. TRARER
Y, BREER - BEI(E)HM - 25 Bk
ZEF ARBF THK- SABF §
&~ R REEE 7,773 BHBFT 5 2. BRAT
FuE: - BEEEHE. ER. 2. &
B BE.BE . iITE . B\EZMEGEST
B3 2 A AR BLAR 5T o
() & 5 4= 35 AT T E 43 A5

1991 EESBH RN BEERES
BET 1L TEAREYFE , BB LS
B B = ZBER; KB B3
TRERE  BEERE; 2 TRAE B EL
BE, GFE—#. 8. =8, g, A8
RABUEEETRERSN , EHLE
BRI o
EREE AR BREERMEHE -

LEETT—ETREEE ASEE

H 1989 % 1991 F & & M+ — E & %
My BRAE T EET ) BEKEREE
FAETCER ~ R~ AR KED S vkFEAE
BPE - BEE . KER. BAHMTE . EYE
BREECEMNRAFE AR ESEHES
BARER BEARSH B BAHBTER
RABHEEETHE SN, AREFRER
BEHEEMNEERRIER .

m R

— FATBHERRSFTREE

1991 ¥ 5~8 AR RE S+ —ET
B 466 8 E L5 16,015 F » #£2H 908 &
BEAEBAMETHRES SR ERELNSA
MM SA, FTRITHERIBTEER
R ARIEREEE 29~16 2 » FHE 5.
TZH) - MR EYREERRERKFES

MEREARESER , Bl A BT8R
ZR BFHECR, B B2 HHE .M
B BIEE—K - HBEAESPERREE
B E R, NRFTBUE R K B R B
MR BB E AT, WEERKE
HEE . FE . HUR=ZREE , BEESY
BYERORERN~AE; hEER NS
THREALZENMEER , tRERRILZH
B, RERENFEEERREMEE SRR
BB EERE BTN E » %
KB 8 AR AL 2.8 f5(E) -

REHTEMBERESNER, BIEARE
ESRTTEIE (B ~ BRIl ANEE S TR R AR
1), REMWAARENSBTFEEESR
REAETEE(ZR . &5 82 . HiE.
FERNEE)  RRERLGSA KBRS
BEON, WEMRETEE 7.4(°H) » REH
EE4.3(—8) EAODEERZAEERE
B AR A BRI RE ,
BERMNEME O RENED , ERIR R
I EL 5 R B AR R FE N R BB T AL 2 BB
MASEMS ELE -
I ABRITHERRS T REE

1991 F &M+ —& 466 B FEE AL
BREH , TAERRMBEELIEEZR,
RERN , EAREESERZITRERS H
BEH, TATHREZBHRFEEERK,
EBEBEEE 7.8% (ZHR) ~19.7% (HH)
M BREBIEI%(ZH) £ 12.4% (T
)z~ ARIEEE 8.8( =) E 66(AH)
ZHE, AEETFYEE ; FEEH11.9% (2
B HEEH 11.8% (HK) » KR 28.8
(EHEI(RZ) - REERBUEEARAE
FEAAREMERZNER (* =095 n=11,
P<0.05) » HEFIAYBEEEEEETE
ZRARESBELE, RENNAKEYES
ZITHE, IEE . T2REREELDY

BREIRENHRELRE 237



R- BHTEERREYIGREE(981F5~8R)

Table 2. Distribution and density of dengue vector in Kaohsiung city. May-August 1991

C No.villages No. houses” No.positive  Breteau Ratio of larval density
District . .
exam, exam. containers index age. : alb.

Chienchin(FEEE) 13 540 87 16(3)* 2.0:1
Kushan(ZL &) 38 1,368 107 7.8(2) 53:1
Hsiaokang (/NEIR) 43 1,556 113 7.2(2) 3511
Chienchen(H$EE) 61 2,110 151 7.2(2) 24:1
Sanmin(ZER) 88 3,048 157 5.8(2) 49:1
Linya(FHE) 69 2,375 122 5.1(2) 201
Tsoying(Z & &) 44 1,421 58 4.1(1) 11:1
Yenchen(EHE1E) 21 656 25 3.8(1) 5.7:1
Hsinhsing ($T# &) 32 1,076 34 3.2(1) 5.3:1
Nantzu( 2R ) 37 1,213 35 2.9(1) 12:1
Chinching(Fi& ) 20 652 19 2.9(1) 3.8:1
Total Mean 466 16,015 908 5.7(2) 2.3:1

1) More than 30 houses per village surveyed.
2) Number within brackets denotes density figure.

R= BHM=REZAEZEMRENRELEN991F108)

Table 3. Comparision of Aedes larval density of five villages in Sanmin, Kaohsiung city, October 1991

Village No. houses  No.containers  No. positive  No. positive House Container  Breteau
exam. exam. houses containers index(%)  index(%)  index
Payu(EXE) 108 637 13 72 12.0(3)Y 11.3(4)  66.0(6)
Shihmei(+ %) 53 241 7 30 13.2(3) 124(4)  56.6(6)
Shihchyuan(+2E) 153 185 12 18 7.8(2) 9.7(3) 11.8(3)
Payen(#%Z E) 208 894 41 72 19.7(4) 8.1(3) 34 6(4)
Palon(H#H) 178 320 10 10 8.8(3) 3.1(2) 8.8(2)
Total 700 1,707 83 202 11.9 11.8 28.8
1)Number within brackets denote denote figure.
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Fig. 2. Aedes larval density of different stories of buildings in Kaohsiung city 1991 (7,773 houses and 14,293

water containers surveyed).
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Fig. 3. Aedes larval density of different floors in Kaohsiung city, 1991 (7,773 houses and 14,293 water containers

surveyed).
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RE SHEHHNFEERIEE(1989~1991)

Table 5. Types of breeding habitats of Aedes mosquitoes in Kaohsiung city, 1989~ 1991

No. No. positive containers
District houses Concrete Jars Buckets Refrigerator Flower Cansand Receptacles Tires  Flooded Plant  Others Total

exam.  tanks receptacles  vases  bottles basements containers
Yenchen 2,391 2 18 8 2 36 17 17 1 2 0 1 104
Kashan 4,213 20 76 36 8 90 28 4 4 8 0 27 301
Tsoying 4,541 9 39 18 15 105 52 8 4 3 1 21 275
Nantzu 4,065 6 7 1 27 3 19 3 2 3 0 7130
Sanmin 15,974 45 51 75 144 652 448 18 88 52 2 28 1,603
Hsinhsing 4812 5 10 45 2 135 5 2 10 0 0 5 219
Chiching 1,945 4 24 24 2 42 8 2 1 ] 0 1 108
Linya 6,854 18 52 42 18 255 30 15 27 9 2 6 474
Chienchen 5,865 16 44 110 34 188 60 26 16 2 0 38 534
Hsiaokang 3,983 12 54 105 6 183 33 21 39 18 1 51 523
Chienchin 2,850 10 62 62 28 92 58 36 18 6 2 22 396
Total 57,493 147 437 536 286 1,813 758 152 210 103 8 217 4,667
(%) (3.1)  (94) (11.5) (6.1) (38.8) (16.2) (3.3) (4.5) (2.2) (0.2) (4.7
RN BEMEHRAEL BN ERRIEHLE(1989~1991)
Table 6. Different types of Aedes breeding habitats in the coastal and inland areas in Kaohsiung city,

1989~1991

No. Positive containers (container / thousand houses)
Regions No. Concrete dJars Buckets Refrigerator Flower Cansand Receptacles Tires  Flooded Natural ~ Others Total
houses  tanks receptacles  vases  bottles basements containers
Coastal 21,452 67 275 331 91 658 231 9% 81 37 4 159 2,029
(31 (12.8) (154) (4.2) (306) (108) (44) (3.8) (L.7) 0.2) (74)  (94.6)
Inland 36,041 80 162 205 195 1156 527 57 129 66 4 58 2,638
(2.2) (4.5) (5.7) (5.4) (32)  (148) (1.6) (3.8) (1.8) (0.1) (1.6) (73.2)

t(0.305) 0.4511 25986  2.1356 0.4855 0.7397  0.6651 1.2637 1.0893 0.9999 0.9937
P <005 <005

1987 FREBIEL BB & AT
B EERETZRERREREE . 2% K
B ABMMETAE (Lien et al., 1989; Wei
and Hsu, 1988) » HIEIELBEEREEA
W5, 85 1991 FR B R E S A R EE
BEETHRASN, ALY AESHTHERE
R0+ — B 17 B R R B 0 B 2 0 0 E SR BT
5, HERRAEHESI TIRHROOAX
Ryl - b ITHZER, 58EKE
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Wi, ADEERHES, BEUABEHE
R RZRRBLES s QRREFITE
W HERRMEELE BB IAEER
50 ARRAEHA ; QIR REHFER KK
WEYE - 12~5 ARBMTESE ) BAEAS
# THAREROMENER s BRAR
FRASBRINELS  BAEBREAHTE
AR BERRRBDER ; WBRELRE : &
AR R R , MR B BRI



BEEZEE, RMAZHZEHEBEETHER
BRBAER o
REXKTREESAAEBRTHN > H
WHEBEBENERTEZAETERE MK
REME NEARCEEYNER  FE
VB TR ZE AXRERHENEES
BPERKEE  BEABEERBNEESSR
BEERRERN  TREEYT B HRHL
FREEER - BREBESMAAS = =
B AL, KRR TIE , &
AZEEREET TERORGH . =7
EMHREAEEREMNER - MEREBEEM
B oREHNEE . BERITERERED
BRI , AU BHREEY L ERARE
THNHAE , ENEEEREFYREET
F©1987~1991 FHEGERMT < EEMTE
BAEPRRRENEESHEE T RS
FHIE (Hwang » 1991) » & R ERREZ
ERFTEBEPRENCARTREMN T
Bo(DAOEMEREALERAOZESAE
EPXTHE#ELME ~EREMEOER
EHiABREERRBEY  BHTERERE
SR QR BERE S RERREGEERR
BEHRFERR ; QRREWEICHK  BNL
BEREEEBRARE  RRABMBEZ
EEREREMASREEER -

A TR 92 1 T R 5% 10 e i BT ER S AR
FREFERR R ERHRTEGE  BREHE -
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