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ABSTRACT

Mated and l"irgin females and virgin males of the cotton leafivornt

Spodaptera linoralis (Iloisl.), rnoths responded via directed upwind flight

in th€ gla$ tube olfactometer to volatiles from floral extracts of

cotton,Gosgpium barbadense L. (Malvaceae). Significantly more mated

fenrales landed on the glass plates treated with each of the extracts, than

on tk control.Virgin rnales and females landed in significant numbers on

the glass plates treaterl with the methylene chloride extract of debracted

flowers than on control glass plated treated only with the methylene

chloride solvent.

As a m,atter gf fact, ttre present study revealed that volatiles

extracted from certain palts of cottonplants, attractedbothsexesof the

cotton leaf-worm mcrths instead of attracting only one sex as the

pheromones do. It is note worthy that, this is the first time to report such

results in Egypt.

TNTRODUCTIOI\t

Phytophagous insects often use volatile chemicals emitted from

plants to locate suitalble oviposition sites and food sources for themselves

or theil'progeny. In sfudies on the bebavioral effects of host and nonhost
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allelochemicalF on Heliothis qp. flepidopterq Noctuidae)o aftraction and

oviposition stfmulation of H.virescens O.) and I/. subflexa(Guenee)
rnoths by hodt-plant extracts were recorded, (Mitchell and Heath, 1987;
Mitchell et al., 1990; Tingle et a1.,1989 & l990).Volatiles from exrracts
of cotton leaves and squares (flower buds) and leaves from tobacco
(Nicotiana tapacum L., Solanaceae) ad Desmodium tortuosum (Swartz)
de Candolle [a wild host) induced rnated H. virescens ferrales to exhibit a
full array of behaviours (upwind flight, landing, surface examination with
anlennae, anp oviposition on treated zubstrates) expected of gravid
individuals sepking sites to oviposit. virgin female and male moths were
signiiicantly lEss responsive to the attractant more than the mated females

\litchell et al. {1991) presented data suggesting that cotton sqwres have a
greater conceptration of flight - and orientation - stimulating compounds
than do the le4ves to attract Heliothis virescens (F.) fernales.

Wiese$born and Baker (1990) found in the wind tunnel bioassays

the pink bollfuorm rnoths, Pectinophora gossypiel/a (Saunders), were
aftracte<J to a hexane extract of the cotton flowers. They proposed that the
tlawer l'olatifes act as a food lure, attracting moths to extra floral
nectaries. Siniilarty, Haynes et al. (1991) demonstrated in the wind-tunnel
assays that ollfactory stimuli played an important role in the cabhge
loopers Trichdplusio ni (Hubner), ability to locate nectar on honey suckle
llowers, Abeltia grandifora (Andre).

{lhemibal attractants have long played a major roie in the detection
ar:d -tintrol of the Mediterrzurean fruh fly (Med fly), Ceratitis capitata

t.Wiedernann) and related tephritid flies (Charnbers, 1977).Despite this,

reiatively few effective olfactometer designs for assessing the effects of
olfactory stinrfrli on medfly have been reported and even less biological and

behaltoural information have been presented to demonstrate a clear
picture of the usefulness of a particular design The lack of sensitive and

discriminating bioassay has undoubtedly hindered past efforts to identi$
the male sex pheromone of the medfty (Ohinata et al.,1977).

The present sfudy describes the behavioural responses exhibited by
S. Iittorslis virgin and rnated fenrale ,moths and virgin rnale moths in glass

tube oflactorneter where they were exposed to extracts from the dift'erent

flowering par{s of cofton, Gosgpium barbadense L.
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MATERIALS AND METHODS

A glass tube olfrctometer (50 cm x 4 cm i.d.) was designed to

record flight and other beluvioural responses by S. littoralis moths to

crude exracts of cotton, s,quares ( flower buds ), whole flowers, debalcted

flowers and leaves.

I. Preparation of cotton parts methylene chloride extracts :

The extracts were prepared from field-grown cotton (Gixa 70) by

washing 400 g of fre,sh ptant foliage material for 30 sec. in I liter of
solvent (methylene ctrloride), which was fi.ltered and stored in glass

containers kept at :i0orC r-r,ntil used (Mitchell and Heatb 1987) . Before

testing, tk extracts were concentrated in a rotary evaporator to 2'g

equivalents (2 g E) per llC)0 ul methylene chloride

U- Culture of Spodoptera littoralis (Boisd) :

A laboratory strain of the Egyptian cotton l:afinorm S. linoralis
was reared on castor ber:n leaves according to El-Defi:awi et al" (1964) and

were nnintained under standard lab. Conditiors. Pupae were held in plastic

cages r*ith screened tops until emergence. Virgin Females and males were

held separatety or combined for mating 120 females and 10 males I cage).

The moths were fed on 10% honey water solution in a holding room

maintarned at 26+10'C and 65t 5olo relative humidity for two days prior to

experimentation
On the day of testing, mated and virgin Females and virgin males

were confined separately in three olfactometer tubes (60 cm x 4 cm i.d.).

Airflow *'as produced by air generated by a small fhn Crude extract of
2-gE h'om either cotton $quares, whole flowers, debracted flowers and

leaves *'ere deposited on a small glass plate. On a second small glass plate,

200 ul plate of methylene chioride, were applied as control. After 5 min.

for the solvent to evaporate, the two srnall glass plates were placed into

the port of olflrctometer upwind of the glass tubes. Five replicates, each of
10 rnated females, virgin females, or virgin males, were tested individually

for responses to each of the five extracts. The insect's respons€ to the air

strearn alone was measured for 2 min lsfose every test, besides; the

solvent control was also carried out. Test stimuli were placed in the port
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immediately r+pwind of the glass tube and the insects were exposed to

these stimuli br 2 min. The data were statisticalty analyzed using t-test
(Steel and Torlie, 1960).

RESULTS AND DISCUSSION

Testing Extralcts of Cotton parts :

L Upwind mrJvement:
Volatilps from extracts of whole cotton flowers , flowers without

tracts, und tl.ie extract of leaves attracted significantly more mated and
r.irgin fer=,:aleN and nrales of S. littoralls than did the conesponding
controls (Figlre 1), tlrese results may be due to the presence of formic
acid, pyruvic acid, succinic acid, malic acid" quereetiq isoqueretin, pheo-

.phy'tin a and flheophitin where they proved to be as attractant constituents
in cotton pla{t (Wallace & Mansell, 1975). Whentheresponsetoealh
extract, as dr]monstrated by upwind fligbt toward the treated zubstrate,
was co:npare$ with the response to each of the other extracts (unpaired t-
te'st)" the higb+st significant response was recorded for mated and virgin

\{ated femald \ vgln iemal€

Fig.( I ): Resp'{nse of Spodoptera linoralis moths exposed in glass fube
olfaclometer to cotton extracts (upwind flight).
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ttmales to volatiles emitted from theeKtract of debracted flowers (Table

l). There were no sigpific:ant differences among the different parts of
cotton extracts attracting virgin males toward the treated substrates except

tbr leaves extracts. 'Ihe flight sequence was similar to that prel'iously

described by Tingle et ul. (1989, 1990), lvfitchell et al (1991) and Tingle
and MitcheU (1991).

Table (l): Comparison between cotton extracts for attr:acting Spaloptera
Iittoralis moths in a tube olfactometer. ru nd fli

Treatrnefit

Fliglt
response

(9/o + SE)

Treatment

Square Whole

Flower

Debractd F Leaves

Mated females

Square

Whole flower

Debracted flower

Leaves

Control

4Ct.0 + 4.5

64..6 + 4.5

66.6 + 5"1

5C).0 + 3.7

l0

3.9 *r

3.3 **

1.7

0.2

2.3. 2.6*

Virgin Females

Square

Whole flswer

Debracted flower

Leaves

Control

4.3 + ,4.9

57 +.5.1

619 + 4.7

610 + 6.3

l0

2.0+

3.8r*
2.0f

1.7

0.38 t.3

Virgin Males

Square

Whole flower

Debraaed flower

Leaves

Cmtrol

i!5 + 0.8

i27 + 0.9

:16 + 0.5

40 + 3.9

l0l

0.50

0.34

3.77*1

0.3

3.20*r 4.1*t

Response to each extract compared with response to each of the other
extracts : t vaiues determineclby unpaked t-test (Steel and Torrie, 1960) :

* Significant, P< 0.05
** Significant, P<0.01
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IL Moth Lanping performance:
Tabl{ (2) and Figure (2) showed significantly more mated females

landing on gl4ss plates treated with each of the methylene chloride extracts

of square wlpole flower, debracted flower and leaves than control (45,55,

70,45 and l0$zo moths landing respectively) . Methylene chlomde extract of
debracted flo1ver, showed significantly more landing of virgin males and

lemales than qontrol (60, 70 and 10% moths landing, respecti\/ely).

Tabie (2i between cotton extracts for attracting 'Spodoptera

** Significafrt, P. < 0 0l
t-test iSteel and Tonie 1960

Co,fnparison
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!ittbralis moths in a tube olfactometer. (landm

freatment Landine % T value

Mated femlales

Square

Whole flower
Debracted flower
Leaves

Control

45+36
55 + 3.9

7g + 5.7

45 + 5.0

l0 + 3.9

6.6+1'

8.2**
g.7tf
5.6*t

Virgin Fe{rales
Square

Whole flor,qer

Debracted power
I caves

Control

30 + 6.7

35 + 9.1

70 + 7.9

35 + 8.4

l0 + 5.0

2.5*
2.5+

6.45*+
2.55*

Virgin Mriles
Square

Whole flor,fer
Debracted lflower
Leaves

Control

25 +_5.7

35 + 4.9
60+65
30 +.6.5

l01.5.3

l9
2.2*
7.5**
2.5i

* Signi t, P < 0.05
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\lated femi6 Vugm femalo Vtrgn ftJd

Fig.(2): Response of Spadoptera littoralis nroths exposed in glass tube

olfactometer to cotton extracts (landing)'

There were no otrserved differences in the effect of the various

extracts on ovipositiorr (Table 3). Because it is unclear whether the chemi-

cals that attracted the nooths to respond by anemotaxis in the olfactometer

are the same compounris th,at stimutated oviposition

Table (3): Comparison between cotton extracts on the nurnber of

[I""rb* "f 
d.p"til.a *gg5 (female 2 : I male moth) per treatment using

five replicates ,

Response to each eKfact compared withresponsetoeachof theother

extacs;!values delermined (stel and Torrie 1960)'
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(a)

o)

I Sqwe
E Whole llcrwer
St Debmcted flirwr
E Leae
E Ccrntrol

and the of hatc

Deposited

(a)

No. ofeggs

(b)

% hatchins tS.E. t- value

Control
Whole cotton flower
Debracted cotton flower
Cotton Leaves

Cotton Square

3400
451 I
3821
3735
3300

88 + 3.2

78 + 10,2

84 + 3.1

86 + 2.9

84 + 2.8

1.0

0.5
1.0

1.4
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. Blanev and simmonds (l9gg) indicated that feeding behaviour byH virescens, H. armigera (Hubner) and spodoprera rittorafs (Boisdvar)
adults was cprrelated with the erectro- physiological response of the
sensillae on tfre proboscis. They reported thai ,.rp*r., of the sensillae to

.tugut. 
and. qnin'acids were significantly correlated with the fwding

behaviour in pach of these species . Besides, Stadler and Seabrook (t97i)
concluded thrpt the sensillae on the proboscis of the eastern spruce
budworrq Chpristoneura fumiferana Chem., were sensitive to sugars,
'*hich were ipvolved in the feeding behaviour. However, they can not be
considere'd h0st-specific chemicals that promote oviposition. Identffication
rlf the ciremrciils and blends thereof that attract cotton leafuorm moths and
that stiniuiate phem to feed or oviposit may permit development of systems
that can be apfllicable to regulate popurations of this important insect pest.

-. l'he u{e of sex attractant pheromones as a predicitive tools to
torecast pest trfopulation and their potential damage levels in specific crops,
has significantfy been limited because sex attractants are usually directed at
only one sex. Thus, identification of plant constituents that attract ,s.
littoralit adulfs, especially femares, and that directly affect their feeding or
:cproductive $ehaviour, would greatly expand op,poffunities for maniputa-
tion of rhe blological and environmental events that control the establish-
ment" developrlnent , and dispersal of this important crop pest.
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