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Oviposition Response of the Mosquito, Culex quinquefasciatus to
the Secondary Metabolite(s) of the Fungus, Trichoderma viride

I Geetha, KP Paily, V Padmanaban, K Balaraman*
Vector Control Research Centre (Indian Council of Medical Research), Indira Nagar, Pondicherry 605 006, India

Secondary metabolites produced Bychoderma viride a deuteromycetes fungus, under submerged culture
condition were formulated and evaluated for oviposition attractancy against gravid fem&ateafquinquefasciatus
mosquito. At a concentration of 10 pgthe formulation showed remarkable attractancy with an oviposition
active index (OAl) of +0.52. When the oviposition attractancy of the formulation was compared with a known
oviposition attractantp-cresol, both at 10 pg m| the former was found to be more attractive to result in 70% egg
laying than the later with 30% egg laying. Thin layer chromatography fractions of the secondary metabolites
showed that a fraction with Rf value of 0.88 was highly active as oviposition attractant with an OAIl of +0.65.
Further work on identification of the active principle(s) of the microbial formulation might lead to an oviposition
attractant useful in mosquito vector management.
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Mosquitoes are known to locate their specific hostdSA) at 110 rpm and at 30°C for 3 days. From the seed
and oviposition sites by sensing chemical signals, beulture, 2% of the inoculum was transferred to 200 ml of
sides various physical stimuli, that are detected by seBDB and incubated for 15 days at the above mentioned
sory receptors on the antennae (Davis & Bowen 1994)onditions. The culture was filtered through Whatman
By using oviposition attractants, vector mosquitoes coulab.1 filter paper, the mycelial mass was discarded, and the
be attracted to chosen sites for laying eggs. Various chemidture filtrate was lyophilized. The residue was dissolved
cals serve as oviposition attractants for mosquitoes evierb0% ethanol at a ratio of 500 mg of residue in 10 ml of
when present in relatively small quantities (Beehler &thanol. This formulation was code named as VCRC F24
Mulla 1993). Oviposition attractants are known to be praand used for oviposition attractancy tests.
duced by microorganisms also (Hazard et al. 1967, Rockett Determination of optimum concentration of VCRC
1987, Hasselschwert & Rockett 1988, Beehler et al. 1994524 and p-cresol for oviposition attractancy te$tree-
Among deuteromycetes fundirichodermaspecies are day-oldCx. quinquefasciatuSay female mosquitoes, an
known to produce aromatic/volatile secondary metandigenous strain obtained from a laboratory colony main-
bolite(s) (Kikuchi etal. 1974, Keszler et al. 2000, Sarhytained at VCRC, were fed on fowl blood and maintained
Bagnon et al. 2000, Kalyani et al. 2000). In the presefudr two days on raisins at 28 £#Q and 70-80% RH. Gravid
study secondary metabolite(s) produced by the fungésmale mosquitoes were used for the determination of
Trichoderma viridevas evaluated for oviposition attrac-oviposition attractancy using standard procedure (WHO
tancy against gravid females Gfilex quinquefasciatus 1963). Different concentrations (5 pg L0 ug mit and
and the results agresented in this paper. 15 ug mil) of VCRC F24 and a known oviposition attrac-

MATERIALS AND METHODS tant, p-cresol (a volatile pentane), was prepared in tap
_ - ) water. In the case gfcresol, a stock solution of 1mg

A natural strain off. viride (F24), obtained from the m|-1 was made in ethanol and diluted to the required lev-
culture collection of Vector Control Research Centre|s with tap water. Tap water with equa] amount of ethanol
(VCRC) was subcultured on Sabouraud Dextrose Agaerved as control for VCRC F24 apdtresol. Two hun-
(SDA) (glucose 40 g; peptone 10 g; agar 20 g; distille@red ml of each of the test/control solutions held in dis-
water 1000 ml; pH 4.5-5.0) slants and incubated for 5 daggsable bowls (capacity, 250 ml) were placed in the floor
to attain Sporulation. Then a |OOpr| of spores were Irbf a mosquito cage (Size’ 55 x 55 x 55 Cm)_ One hundred
oculated to 50 ml Sabouraud Dextrose Broth (SDB) (glthumbers of fully gravid female mosquitoes were released
cose 40 g; peptone 10 g; agar 20 g; distilled water 1000 nito the cage. For each test at any given time, not more
pH 4.5-5.0) in a 250 ml conical flask and incubated on@an two bowls were kept in the opposite corners of the
rotary shaker (New Brunswuck Scientific Co., New Jerse¥age. The cages were kept at 28& and 70-80% RH. On

each occasion, the experiment was set up at 16:00 h and
observations for presence of egg rafts, if any, were made
at 10:00 h the next day. The number of egg rafts laid in
each bowl were counted and the percentage of egg rafts
laid in each concentration was calculated from the total
*Corresponding author. Fax: +91-413-272041. E-mailnumber of egg rafts laid in both test and control solu-
vere@vsnl.com tions. Each experiment was repeated four times and on
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Oviposition active index (OAl) of test materidDAl  of gravid females for oviposition and that resulted in 75.9
of any test material was determined by placing in a cagend 75.9% egg rafts, respectively (Table). With respect
one bowl containing test material and another bowl come p-cresol, maximum oviposition was observed at 10 pg
taining tap water with ethanol as control. OAI of differenml-1 with 73.6% egg rafts. Hence the optimum concentra-
concentrations of the VCRC F24 gmdresol was calcu- tion for oviposition attractancy of both VCRC F24 gnd

lated by using the formula (Kramer & Mulla 1979) cresol was determined to be 10 puglml
Nt-Ns OAI - The data on the OAIl of VCRC F24 gndresol
OAl = are presented in the Table. At 5 ug'niével VCRC F24

Nt+Ns was attractive with an OAI of +0.4. At concentrations of
where, Nt is the number of egg rafts laid in test solutioh0 ug mit and 15 ug m# the OAl was +0.52. In the case
and Ns is the number of egg rafts laid in control. of p-cresol, at 5 ug milevel it was not attractive to gravid

As suggested by Kramer and Mulla (1979), comfemales as the OAl was +0.2. With increasing concentra-
pounds with an OAI of +0.3 and above are considered tisn of 10 ug it and 15 pug mt, the OAI was respec-
attractants, while those with —0.3 and below are consitively +0.47 and +0.32.
ered as repellents. Oviposition attractancy of VCRC F24 in comparison

Oviposition attractancy of VCRC F24 in comparisorwith p-cresol- The data on the percentage of egg rafts
with p-cresol The oviposition attractancy of VCRC F24laid by gravidCx. quinquefasciatusm VCRC F24 com-
was compared witph-cresol by testing them at their opti- pared to that ip-cresol is illustrated in Fig. 1. The results
mal concentrations required for oviposition attractancindicated that VCRC F24 was more attractive with 68.8%
i.e., 10 ug mk. This experiment was conducted by keepef egg rafts thap-cresol with 29.5% egg rafts.
ing two disposable bowls in a cage, one with VCRC F24 Oviposition attractancy of TLC fractionsAmong
and the other witlp-cresol as oviposition media, at thethe TLC fractions (Fig. 2) tested at 10 pg'tével, those
opposite corners. The number of egg rafts laid in the owvith Rf values 0.92, 0.88, 0.84 and 0.24 attracted gravid
position bowls were counted and percentage of egg raffx. quinquefasciatudor oviposition. OAI of these frac-
laid in each bowl was calculated from the total number ¢ibns were respectively, +0.57, +0.65, +0.48 and +0.3.
egg rafts laid in both VCRC F24 apéetresol.

Attempts were made to isolate the active principle of
the secondary metabolite and for this, the lyophilized cul-
ture filtrate was extracted with methanol, the solventwe~ ¢,

evaporated and the residue was re-dissolved in metha
(200 mg in 25 ml). The dissolved residue was subjected 80
thin layer chromatography (TLC) analysis. Both analyti .
cal (0.25 mm layer thickness) and preparative (0.5 mmlay & ~ S
thickness) TLC were carried out on silica gel plates usir % 60 - \\
chloroform-methanol (70:30) as solvent system and spc
were visualized by exposing the plates to iodine vapour € 50 |
From the preparative TLC plates, major bands (at Rf 0.9 8
0.88, 0.84, 0.24 and 0.12) were scrapped out and extrac ‘5 401
with methanol. The purity of the bands was tested ¢ $ 5 |
analytical TLC and the solvent was evaporated. The re: §
due was dissolved in ethanol and tested against gra § 20 -
Cx quinquefasciatust a concentration of 10 pg Tl
Each fraction was tested for OAl individually along with 101
tap water containing ethanol as control. 0
RESULTS VCRC F24 p-cresol

; ; i it Fig. 1: oviposition response of gravi@iulex quinquefasciatuto
| tr?ptlmumfc\?ggeélggﬂon for OVtIEOStll::Ion attraCtatnC%( Vector Control Research Centre F24 (VCRC F24) prudesol at
nthe case o » among the three concentratiofs ug mil when they were exposed to both the test materials in the
tested, 10 pg mi and 15 pg mt attracted more number same cage.

TABLE

Oviposition response of gravitiulex quinquefasciatushen they were exposed to varying concentrations of VCRC F24 and
p-cresol in different cages

Concentration Percentage oviposition OAI of Percentage oviposition OAl of
in ug mtt in VCRC F24 + SE VCRC F24 prcresol + SE p-cresol
5 69.89 +7.11 0.40 59.95 + 7.18 0.20
10 75.93 £ 2.56 0.52 73.60 £ 3.59 0.47
15 75.86 £ 1.55 0.52 65.99 + 4.17 0.32

OAI: oviposition active index; VCRC: Vector Control Research Centre
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Rf value ncy. This was true with that of different concentrations of
p-cresol also and 10 pg thivas considered as optimum

0.92—» for comparing the effectiveness of VCRC F 24.

0.88 - With respect to the OAI, a concentration of 5 pg'ml

of VCRC F24 was attractive to gravid female mosquitoes
0.89—p (OAIl +0.3) where ap-cresol did not show oviposition
attractancy at this concentration (OAl +0RXresol has
been reported to be an attractanfAm triseriatusat a
concentration of 3 pg Mi(Bentley et al. 1979). The higher
dosage ofp-cresol required during the present study
might be due to the difference in the species of the mos-
quitoes against which it was tested. Interestingly, VCRC
F24 showed higher oviposition attractancy thasresol.
Thin layer chromatography results showed that among
the four bands which were positive for oviposition attrac-
tancy, the one with Rf value of 0.88 had higher attracta-
ncy with an OAl of +0.65. Compared to the crude material
(VCRC F24 formulation) the attractancy was found to be
0.24 —p p— more with the fraction. The production of the oviposition
attractant factor can be enhanced by optimising the me-
dia components and cultivation conditions.
Oviposition attractants are important as they could be
‘ used in mosquito trapping for identification, surveillance
and control. The present study shows that the microbial
formulation, VCRC F24 frori. virideis attractive to gravid
Fig. 2: thin layer chromatography pattern of Vector Control Refemales ofCx. quinquefasciatuandfurther work on the
search Centre F24 identification of the active principle(s) and enhancement
of the production or synthesis of analogues might result
in a product, which could be used in integrated vector
management.
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