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ABSTRACT. S e v d  parameters on the oviposition site preference of Acdes albopictctur w a c  stradied, 
inclding color, container type, salinity, and water type. D a r k c o l d  glaw jam, especialiy Mrck, blue, 
and red ones wmpreferred over light-colored jars. The blackcold ovitmpwith a paper strippaformed 
better than other types of contoinen. Seasoned tap water had the highest count when cornpad with 
a saline water rerim. In addition, water that had previously baen used for the culture of Ae. albopictus 
was the most preferred for oviposition. The sigdicance of this study in conjunction with the pment 
.4edes mosquito surveillance and monitoring progiam is discussed. 

INTRODUCTION MATERIAIS AND METHODS 

Aedes albopictus (Shuc) has been an endemic 
vector of dengue fever in the Old World (East 
Asia, the I d h i  subcontinent, Indo-China, the 
Pacific islands,and M&gasau) since the 19th 
century ( F o n d e  and Rodhain 1989, World 
Health Oqpnhtion 1989). Unlike its counter- 
part Aedes -ti (Linn.), which spreads both 
classical and hemorrhagic dengue fever in the 
Old World, the role of Ae. albopictus is more 
limited; it smes d o n a l l y  only as a vector of 
classical dengue fever (Chto- 1986). 

With advances in transportation as well as 
worldwide human and r c s o ~movements, Ae, 
albopictus has spreadto North and South Amer- 
icainthelastdtcode.Sinaits6rstoccumna 
in the United States was detected in Houston, 
TX in 1985 (Sprcngerand Wui th i r an~ l1986 ,  
Hawley et al. 1987, Craven et al. 1988), it has 
spread to 17 states and 122 counties within just 
a 5-year pwiod(Fmncy etal. 1990). Its presence 
in Brazil had also becn noted (Hawicy 1988). 

In comparison with Ae. aegypti, biological 
studies on Ae. albopictu have been scattmd 
(Hawley 1988). Ovipositional site pitference 
studiesare important in the planning of a vector 
control program, especially in the surveillance 
and monitoring phase. Fay and Perry (1965) had 
previously reported on the oviposition site pref-
erences of Ae. aegypi, indicating that a black- 
c o l o dbeakerwithbrownblotter and water con- 
taining0.1% methyl butyrate was most preferred 
by the mosquito. Regding the oviposition site 
prefmnce ofAe. albopidus, then is thus far only 
one report on its color p r e h a  (Yap 1975a). 
This investigation is an attempt toexplore some 
paramoteninvolved in theovipsition site pref-
mna of Ae. albopictus under laboratory con- 
ditions. AU experimentalproadurcswere essen- 
tiallysimilar tothe previous study on oviposition 
site preference of Toxorhynchites splendens 
(Wiedemann) (Yap and Foo 1984). 

Colony: Ae&s albopictus mosquitoes were 
colonized fiom field collections using human 
bare-leg catches from Penang Island, Malaysia, 
in 1979.Thisspecieshassincebecncul~in 
the laboratory at the Vector Control Research 
Unit, University of Science, Malaysia. Adults are 
kept in a copper-screened cage (40 x 40 x 40 
cm)with a plywood base, and are maintained in 
an insectary at 26 f 2°C and 65 + 10% RH. 
Sucrose solution (10%) and blood meals from 
mice are provided for the adult mosquitoes. The 
immaturestagcsarereandin round enamel trays 
(30 cmdiam x 5 cm deep) in seasoned tap water 
using an adequate amount of finely gtound food 
powder consisting of beef liver, dog bisuit, and 
yeast at a ratio of 3: 1 :1. The seasoned tap water 
used throughout this study was l d  tap water 
that had becn kept in storage containers in the 
laboratory for a minimum of 7 days. 

Color preference: Drbkhg glass jars (7.5 cm 
rimdiam x 15 cm high) painted outside with 
glossy white, yellow, green, red, blue, or black 
paint and without paint (control) wmused. The 
wave length for each color was not determined. 
Apaper strip (12.5 x 2.0 cm,cut fiom Whatman 
No. 1 chromatography paper), which served as 
an oviposition substrate, was placed in each glass 
jar, which was half-!ill& with seasoned tap wa-
ter. The di&rcnt colored glass jars wm then 
plaad in a circle in a large copper-screened cage 
with a plywood base (76 x 76 x 68 cm). 

Fifty pairs(50 males andfemaleseach)of new- 
ly emerged adults of Ae. albopictu aged 5 to 8 
days were released into the cages and mice wen 
placed in the ciqp for 8 h daily (1000-1800 h 
l d  time) as a Mood meal source for the ovi- 
Wt ing  &males. The oviposition periodwas set 
at 48 h after settingup the oviposition substrates. 
To avoid positional bias inside the cqps, the 
colored glass jars were shifted one psition in a 
clockwise rotation daily. Such rotational shifts 



Table 1. Color preference for oviposition site 
of Aedes albopictus in the laboratory.' 

% af total 
eggs collected2 

Color (mean f SE) 
-- 

Black 24.4 + 6.1 a 
Red 22.2 f 2.1 ab 
Blue 20.4 f 7.0 ab 
Green 16.0 f 2.4 bc 
Yellow 11.5 f 3.1 bcd 
White 4.8 f 2.0 cd 
Clear glass (unpainted) 0.8 f 0.2 d 

Four replicates consisted of 100 adults mged 5-8 days (50 
males and 50 females). Mean total e ~ g s  collected per replicate 
was 1,935. 

Values followed by the same letter are not significantly 
different (P > 0.05) based on one-way .ANOVA and LSD tests. 

of containers applied to the rest of the parameters 
studied in this study. 

Container prderence: Nine types of contain- 
ers were used: black-colored glass jar with apaper 
strip (black ovitrap), black-colored glass jar with- 
out a paper strip, leaf axil, bicycle tire, bamboo 
stump, tin can, tree hole, coconut shell, and ce- 
ment block. Detailed descriptions for each of the 
containers are reported in Yap and Foo (1984). 
The container types used were as follows: the 
glass jar was essentially the same as that men- 
tioned previously; the leaf axil was simulated by 
using a wooden block (7 x 8.5 x 4.0 cm) with 
a central hole (5 cm diam x 3.5 cm deep) sur- 
rounded by green leaves; the bicycle tire section 
was 6.5 cm long with a 2.5-cm-wide opening; the 
bamboo d o n  was 5 cm in internal diameter 
and 6.0 cm long; the cylindrical tin can was 5.5 
cm in internal diameter and 9 cm high; the tree 
stump was 9.0 cm high with a round surface 
measuring 1 1.0 cm in diameter; the halved co- 
conut shell had a rim diameter of 12.0 cm and 
a 6.5-cm depth at center, and the cement block 
(9 x 7 x 3 cm) had a central depression of 4 x 
4 x 1.5 crn. Laid eggs were recovered by filtering 
them from water with filter paper (Whatman No. 
1 chromatography paper). Eggs were then count- 
ed on the filter paper. Throughout the experi- 
ment, seasoned tap water was added and main- 
tained at a half-filled position for each of the 
containers. 

Water-type prderence: Tht following water 
types were tested for their attractiveness for ovi- 
position: seasoaed tap water, tap water, rain- 
water, seasoned water with Ae. albopictus larvae, 
seasoned tap water with Ae. albopichrr eggs, wa- 
ter previously used for the culture of Ae. albo- 
pictus, m d  distilled water. The containers used 
in this study were black-colored glass jars with 
a strip of filter paper in each as described earlier. 

Table 2. Container-type preference for 
oviposition by Aedes albopictus in the 

laboratory.' 

% of total eggs 
collected/replicate2 

Container type (mean + SE) 

Black ovitrap with 
paper strip 26.1 f 3.4 a 

Coconut shell 17.5 f 4.1 ab 
Leaf axil 16.2 f 4.2 bc 
Black ovitrap without 

paper strip 11.4 f 1.1 bcd 
Tire 10.9 ,+ 3.7 bcd 
Bamboo stump 8.4 f 3.0 cde 
Tin can 4.4 f 1.7 de 
Cement block 3.5 f 2.3 de 
Tree hole 1.7 f 1.7e 

Four replicates consisted of 100 adults aged 5-8 day (50 
males and 50 females). Mean total eggs collected per replicate 
war 1,836. 

Values followed by the same letter are not signidcantly 
diffmnt (P > 0.05) based on one-way ANOVA and LSD tests. 

Salinity preference and tolerance of eggs: In 
addition to the above 3 parameters, a saline wa- 
ter series (40,20,10,3, 1,O. 1, and 0 %), prepared 
from seasoned tap water and NaCl, was com- 
pared using black-colored glass jars half-filled with 
the different solutions, each jar containing a strip 
of filter paper. The percentage of eggs hatching 
at each salinity level was recorded. 

For the above parameters, every experiment 
was r e p l i e d  4 times using different batches of 
mosquitoes and oviposition substrates. All data 
were converted into percentages and subjected 
to arc-sine transformation and analyzed with a 
one-way ANOVA test. Means were separated 
with Fisher's Ieast significant diffkrena (LSD) 
test using the StatGrsrphics statistical program 
(Statistical Graphics Corporation, New York, 
USA 1989). 

RESULTS AND DISCUSSION 

The color preference study indicated that jars 
painted black, red, and blue were significantly (P 
< 0.05) more preferred by Ac albopictur as ovi- 
position sites, with proportional percentages 
(mean f SE) of total eggs collected of 24.4 + 
6.196, 22.2 f 2.196, and 20.4 f 7.096, respec- 
tively (Table 1). This corresponded well with the 
earlier field study by Yap (1975a) who reported 
that black and red were the most prcfcmd colors. 
The o n b  d i h n c e  fiom the earlier study was 
that blue was also shown to be attractive for 
oviposition in the laboratory. This may be due 
to different environmental conditions prcsent in 
the studies. In the earlier study, the experiments 








