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Physical Factors Influencing the Oviposition of Lutzomyia
migonei (Diptera: Psychodidae) in Laboratory Conditions
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To determine the influence of physical factors on ovipositiorLaizomyia migonei(Diptera:
Psychodidae) under laboratory conditions, two sets of experiments were performed. The first test was
to determine the influence of the size of pots on oviposition. Gravid flies were placed individually or
in groups in different oviposition pots. The number of eggs laid, oviposition time and survival of
gravid females were observed. In the second experiment, the influence of irregular surfaces on oviposi-
tion was studied. The results suggested that physical space was not an important factor in the oviposi-
tion behavior ofL. migonei and that the flies showed a preference to oviposit on irregular horizontal
surfaces in response to thigmotropic behavior.
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Lutzomyia migone(Franca 1920) is widely This pheromone has been isolated from female ac-
distributed in South America (Young & Duncancessory glands and is secreted on to the eggs during
1994). This is an important man-biting sandflyoviposition (Dougherty et al. 1992). El Naiem and
and is considered to be the vector of cutaneoWard (1992b) also demonstrated oviposition pref-
leishmaniasis in Venezuela and Brazil (Pessoa é&rences irlL. longipalpisfor surfaces containing
Pestana 1940, Pifano & Ortiz 1952, Feliciangefrass, larval rearing medium and rabbit faeces. In
1991, Queiroz et al. 1994). our study, we examined the influence of physical

One of the main problems that occur durindactors on oviposition bl. migonei.The study was
sandfly colonization is the high mortality of graviddesigned to determine if the female sandfly lays more
females before or during oviposition. This mortal-eggs on irregular surfaces than on flat surfaces, and
ity hampers studies of sandfly biology, the proto determine the effect that physical space has on
ductivity of the colony and experimental studiesviposition in the gravid female.
of transmission oreishmania(Killick-Kendrick
et al. 1977, Endris et al. 1982, Chaniotis 1986). MATERIAFS ANP MET.HODS .
Oviposition in sandflies is controlled through a ~ Sandflies L. migoneused in the experiments
combination of complex interactions between enPelonged to a colony initiated in 1993 with flies
vironmental, physical and chemical factors. Studsollected in Shannon light traps in a coffee planta-
ies on the physical factors showed that temperdon located at 1360 m above sea level at Ejido,
ture and relative humidity were important factordVi€rida, Venezuela. The methods for establishing
in the regulation of oviposition behavior (Foste@nd maintaining the colony in the laboratory were
et al. 1970, Chaniotis 1986). Furthermore, it wathose described by Killick-Kendrick et al. (1977).
observed that the oviposition substrate stimulatdsirvae and adults were reared in an incubator
a thigmotropic response in gravid flies (El Naier{Eletrolab) at a temperature of 25°C with 95% RH.
& Ward 1992a). El Naiem and Ward (1990, 19914-arval food was a powder mixture 1:1 of coffee-
discovered the existence of an oviposition phergéaves and the larval diet was as described by

mone associated with the eggs loflongipalpis ~ Young et al. (1981).

Before use in experiments, females were fed
on hamsters anesthetized with a 50 mg/ml solu-
tion of sodium pentabarbitone. They were subse-
Work supported by CAPES, CNPq and FIOCRUZ angyently isolated with equal numbers of males in
forming part of the Master’s dissertation of the first a5y 15%15 cm nylon cages and offered a 50% su-
thor. crose solution, in an atmosphere of 25°C, 95% RH,
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Physical space The effects of physical space
on oviposition were investigated using five types
of oviposition pots of different sizes and capaci-
ties (Table 1). These oviposition pots were con
structed in a base of polymethyl pentane, with
layer of plaster of Paris on the bottom and walls ¢
the pots. The pots were tested using 1-3 day-o0
females individually and in groups.

TABLE |
Size of the pots

Pot type Width (cm)  Height (cm) Volume (rdl)

1 3.5 6 60
2 55 6 140
3 8.5 10 580
4 11.5 11.5 1020
5 16.5 17.5 3300 Oviposition pots: a flat bottom surface and irregular wall (1),
a quoted by manufacturer. irregular bottom and wall surfaces (2) and irregular bottom sur-
) ' face and a flat wall surface (3).
In the group experiment, twenty females were RESULTS

introduced into each of five types of pots. This ex- o ) )
periment was replicated six times on different days. ©OViposition response df. migoneifemales
Oviposition in each pot was monitored until thePlaced in groups of twenty in oviposition pots of
females died. The number of females that survivedifferent sizes is shown in Table II. There was con-
for one day post oviposition were recorded. At théiderable variability in the numbers of eggs per
end of the experiment, females were dissected B9t: asis shown by the standard error. Statistical
determine the number of females with complet@nalysis revealed significant variation between the
oviposition, and the number of laid eggs per pdieplicate sets of flies tested in each experiment.
were counted. However, analysis also showed that the variation
In the individual experiments, single femaledn the number of eggs laid in oviposition pots of
were placed in one of five types of oviposition potsdlﬁerent sizes can be accounted for by differences
This was replicated twenty times on different dayf€tween replicates and not by pot parameters
Atmosphere conditions were as already describedrable Ill). S
The oviposition and survival of the female in each The oviposition response of. migoneife-
type of pot were recorded, and the number of lailales placed individually in oviposition pots of
and retained eggs were counted. The results Weqigferent sizes is shown in Table IV. No significant
analyzed statistically by generalized linear modélifference was detected between the parameters
and analysis of variance. and physical space of the oviposition pots.
Irregular surfaces To determine if the sandfly
females lay more eggs on irregular or flat surfaces,
three oviposition pots were constructed using lay- TABLE Il
ers of plaster of Paris, as follows: (a) an irregularoviposition response dfutzomyia migondiemales
bottom surface and a flat wall surface, (b) a flat placed in groups of twenty in oviposition pots of

bottom surface and an irregular wall surface, and different sized

(c) irregular bottom and wall surfaces (Fig.). As Number of  Females with Females
controls, pots with flat bottom and wall surfacespt eggs laid complete surviving
were used. Females of 1 day-old were fed and sixtype oviposition first day

gravid females were placed singly in each type of

0,
pot. The oviposition and survival of the females Mean + SE % Mean + SE
in the different types of oviposition pots were rel 724.0 + 267.0 542 7.33 £ 4.13
corded. The total number of eggs laid and retained ~ 792.7 + 87.2  67.5 8.67 + 2.16
per female in each type of pot was counted. For ggé-g :—: ig;-g Zg 3 i-ég Ji i'gg
eggs laid, surface of preference was then deter- 7182 + 2989 55 550 + 243

mined by counting. The results were analyzed sta-
tistically using analysis of variance. a: with six replicates per pot type; SE: standard deviation.
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TABLE Il effect on the oviposition and significantly delayed
Deviance of generalized linear model oviposition time in pots with irregular surface ver-
I P " sus the controls and also a significant difference
Cause of variation df deviance p-value .

_ was detected for mean longevity of the females
Replicate number 5 39.97 0.000 among pots with irregular and flat surfaces. While
Width of pottype 1 1.01 0.314  the total number of eggs in each type of pot was
\Ijveégﬁt Orf] p_othtype 11 fg’f 86‘;20 relatively constant, we observed that when pre-
C'OIE, x height h P 0006  Sentedwith a choice between irregular and smooth

- ' ' surfaces in the same pot, more eggs were laid on
Residual 20 20 0.458 ; .

the horizontal irregular surface than on the flat
Total 29 75.71 surfaces (P<0.05) (Table VI).
Width x height: relationship between width and height DISCUSSION
of pot type; COP: females with complete oviposition; ] ) ] L
a: significant values. The results obtained with. migonei using

groups of females or individually isolated females
in oviposition pots of different sizes, indicated that
Results of the oviposition response lof physical space is not an important factor control-
migoneifemales placed individually in oviposition ling oviposition behavior in laboratory conditions.
pots with irregular surfaces are summarized il the sandfly, the act of oviposition is apparently
Table V. The response of female migoneito an exhausting process. Under laboratory condi-
pots with irregular and/or flat surfaces was not stdions only a few females survive long enough to
tistically different in relation to number of eggscomplete oviposition and subsequently take a sec-
laid, complete oviposition and days of survival posend blood meal (Chaniotis 1967). In nature, where
oviposition. An irregular surface had an inhibitorymore than one gonotrophic cycle is considered nor-

TABLE IV
Oviposition response ofutzomyia migonefemales placed individually in pots of different sizes
Females with Females
Pot Number of eggs laid complete surviving Oviposition time
type oviposition
Mean + SE  (range) % % (days) Mean =+ SE (range)

1 41.15 18.0 (11-61) 70 10 (1-3) 480 = 139 (4-6)
2 4945 12.0 (10-69) 80 30 (1-2 435 = 048 (4-5)
3 43.00 = 151 (14-64) 55 25  (1-1) 430 = 057 (4-6)
4 4890 + 135 (37-65) 90 30 (1-4) 420 + 052 (4-6)
5 46.70 + 16.8 (8-73) 55 30 (1-2) 455 + 075 (4-6)
n: twenty gravid females per pot type; SE: standard deviation.

TABLE V

Oviposition response dfutzomyia migongiemales placed individually in oviposition pots
with irregular surfaces

Pot Number of eggs laidd Complete Days of survival Oviposition time Longevity
type oviposition post oviposition

Mean + SE (range) % Mean £ SE (range) Meanz SE (range) Meanz SE (range)

Control 47.67 + 13.02 (4-68) 81 0.883 + 0.222 (1-4) 520 +1.38 (4-8) 6.08 + 1.47 (4-9)
Bottom 47.53 + 14.05 (13-70) 83 1.067 + 1.191 (1-6) 5.80 + 1.51 (4-10) 6.86 + 1.67 (4-12)
Wall  47.45 + 15.08 (8-73) 85 0.983 + 0.948 (1-4) 5.48 +1.50 (4-8) 6.46 + 1.80 (4-11)
Al 51.37 + 10.82 (28-69) 83 1.317 + 1.142 (1-5) 5.85 + 1.65 (4-10) 7.16 + 1.69 (5-11)

a: included eggs laid in all the pot; n: sixty gravid females per pot type; Control: all flat; Bottom: irregular bottom
surface and flat wall surface; Wall: irregular wall surface and flat bottom surface; All: irregular bottom and wall
surfaces; SE: standard deviation.



736  Physical Factors in the Oviposition of L. migonei * E Nieves et al.

TABLE VI ing longevity in females. These results support

Preference ofutzomyia migonefemales placed  the previous suggestions that natural oviposition

individually in oviposition pots with irregular of sandflies occurs in cracks and crevices (Young
surfaces et al. 1926, Lewis & Kirk 1954). Similarly, the re-

Pot Number of eggs laid &n sults obtained agree with the observations of El

Naiem and Ward (1992a) who suggested that un-
type Bottom Wall der natural conditions, thigmotropic behavior of
Mean+ SE (Range) Meanz SE (Range)ovipositing sandflies may have a selective advan-
tage in directing the females to lay eggs in crev-
Control 12.98+ 13.70 (0-61)  15.49+ 13.8 (0-44)iceg or cracks. This would subsequently provide
Bottom 18.76+ 17.84 (0-62) 15.31+ 14.7 (0-55) protection and higher humidity to the emerging
Wall  10.00+ 9.61 (0-41) 21.20+ 14.5 (0-45) Iarvag, and crevices; in natural breeding sites may
Al 20.58+ 14.00 (0-56) 17.89+ 11.9 (0-50) contain more potential sandfly larval food than flat
surfaces.
a: not included eggs laid in the nylon cover; n: 45
gravid females per pot type; Control: all flat; Bottom: ACKNOWLEDGMENTS
irregular bottom surface and flat wall surface; Wall:  To Mr Reginaldo Wemerson for technical assistance,
irregular wall surface and flat bottom surface; All:to Dr Jessica C Kissinger for proof-reading the manu-
irregular bottom and wall surfaces; SE: standardcript and to Dr Paul Williams for valuable suggestions.
deviation. To the University of Los Andes Mérida-Venezuela.
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