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CHAPTER § 2

OBSERVATIONS ON. THE INFLUENCE OF EGG-WASH, PREPARED
WITH DIFFERENT FLUID MEDIA, ON OVIPOSITION RESPONSE

OF FEMALES AND ON THE BEHAVIOUR OF ADULTS AS WELL

. 'AS 'LARVAE OF LASIODERMA SERRICORNE (F.)

Selection of a pfbper‘site/host for bvﬁposition}
by fe@aie insects is an impértant aspect of the life cycle.
This fact is of greater relevance; as an'édaptétlon, when
considered in the itight of the fact that the offspfiﬁgs
possess only & limited ability'to‘disperse during their
feeding stages (Tabashnik et al., 1981). It is thus
important that the mother insect selects a site/host that
‘would provide a location more than marginal accéptability
to her offsprings. Thus, when givgn a choice of sites/hosts,
the mother, if able, would "select" that one which will
provide optimum chancegxof surviyal for the offsprigg;
such as adequate growth rate, low mortality, etq. Feﬁale
insects make use of a variety of clues to locate suifable
oviposition sites. Not surprisingly then, where the poten=-
tial for competition améng larvae is relativély high; the
- detection plus avoidance of already egg-laden sites/ﬂosts
seems Of special adaptivé value (Rausher, 1979). Females
of certain insects mark ovipo;ition sites with certain

chemicals when they oviposit so .that other females can
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.recognize the site and refrain’from ovipositing on the
séme site. Such oviposition deterring pher@moﬁe (copp)

would assure wider distribution of eggs over the available
zone, and, thereby brevené o%ercréwding (Prd?cpygg&.gl.,

1978).

Perhaps, Salt was the first qné to deﬁohstrate

in 1937 such chemical marking of ovipositiqn site by the
chalcid parasitoid, Tribhogramma"evanescens. ODP's are
known to play important role in influencing the oviposi=-
fion behaviour of a .large n@mber of phytophagous insects
belonging to atleast 6 orders and i6 familiés (Prokopy.
,198i a and b; Prokopy et al., 1984). Several authérs have
reported aboué thé marking of the ovipoéitign site by
some unknown chemicals, what thég called as "Oviposition
marker" Wasserman (1981) in'C. maculatus; Szentesi (1981)
in A. obtectus; Giga and Smith (1985) in C. maculatus and
C. rhnodesianus. Sakai et al., (1986) described it as "
"Biological conditioning substances" (BCS)lin the context
of C. chinensis and C. maculatus. Messina et al., (1987)
reported that ﬁhe females of C, maculatus avoid oviposit-
‘ ing on @ost seeds already‘bearing conspec¢ific eggs, and
thus distribute eggs eﬁenly among available seeds. They
. described that this behaviour was due to the presence of
an ether soluble "Oviposition marker" that was' deposited

/

with the eggs. "Egg-load assessment" may be elic1ted by

3

visual, olfactory or tactile stimuli kRothschlld and
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Schoonhoven,h1977) but in moét of the caseé,uit is mediated
by contact chemoreception of pheromones deposited during

or following egg laying (Prckopy et al., 1984; Stadler,
1984); It is thusvcbvious that deployment of such pherd—
mones might prove to be an effective tool for prospective
strategy of pest control. Behan énd Schoonhoven (1978)
demonstrated that in most cases, the ODP's are\assgciated
in some way with the’eggs and suggested that females musf
be perceiving‘with éntennal olfactoﬁy hairs as well as by
tarsal contacts. In a number of species, this epideictic
(Corbet, 1971) pheromone appeared to be a réfher stable
and water (sometimes also meéhanol) soluble, for exampie

in various Rhagoletis species (Katsoyannos, 1975:; Prokopy
‘et al., 1976), Ceratitis capitata Wiedemann (Prokopy.gg al.,
'1978), Anastrepha suspensa Loew and A, fraterculus
Wiedeménn'(Pébkopy et al., 1977; Prokopy et gl., 1982),

Agromyza frontella (Mcneil and Quiring, 1983).

Oviposition deterrence due to feeding activity of
larvae causing damage to the host plant and by extracts-
of frass applied to the host plant itself, in case of
several species of Lepidoptera, has been described by~
Prokopy et al. (1984). Renwick .and Radke‘(1980 and 1981)
demonstrated éﬁ oviposition deterrent associated with‘
frass from feeding larvae of the cabbagellboper,
Irichoplusia pi. The first instar larvae fegding on caﬂ%ge

deterred oviposition by the adult moths for atleast upto
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3 days. Oviposifion deterrepce by the feeding activity

of larvae has also been described by Rothschild and
Schoonhoven (1977) in Pieris Qgg?sicag. Dittrick et al.,
1983 described a methanol-solubie oviposition detetrgntﬂl\
from the frass of fifth instar larvae of Ostrinia
nubilalis, the European corn boref. Extracts of nonhost
plants also may act as oyipositicn déterrents for Pieris
Sp.- (Lundgren, 1975); and the tobacco bud worm, Heliothis
virescens F. (Tiﬁgle‘and Mitchell, 1984), Mitchéll and
Heath (1985) reported that extracts of pigwéed and larval’
frass deter oviposition by the beet armyworm, Spodoptera
exigua (Hubner), and the southern armyworm, S. eridania

"(Cramer) .

In case of stored product coleopteran pests: some
of these pheromones have been reported = Teneﬁrionid
beetles (Loconti and Roth, 1953) and Bruchid beetles
(Yoshida, 1961; Umeya, 1966; Oshima et al., 1973;
Wasserman, 1981; Szentesi, 1981; Giga and Smith, 1985,
Sakai gt 8l., 1986). Seed Beetles (éruchidae) of the genus
Callosobruchus are well known to‘distribute their eggs
evenly among seeds (Avidov et al., 1965). Gravid females
of C. maculatus F. not only distinguish between egg-laden
and pristine seeds but also asses egg loads gpantitatively._
i.é. when all seeds bear eggs:; females prefer to oviposit
on seeds with below-averagé egy degsities (Messina-and

Renwick, 1985 a). Giga and Smith, 1985; Wasserman, 1985;
§ \ ~
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Messina and Renwick, 1§85 b demonstrated a chemical basis
for the egg recognition in C. maculatus depending on the
fact that the‘females lay more egés on clean seeds than
on seeds from which an egg has been removed., The possi-
bility of physical (tactile) cues was demonstrated by
Messina and Renwick, 1985 b as because attaghment‘ef eggs

models to seeds deterred oviposition to some extent,

\It has been~known‘that the cigarette beetles
deposit their eggs on non~food materials are vefy less,
than on food stuffs (Powell, 1931; Dick, 1937 and Howe,
1957) . Yamamota and Fraenkel (1960) demonstrated the o
suitability of tobacco leaves for oviposition by Lasioderm%
females and that this was dependent on (i) The nicotine
content (ii) The adequacy of nutrients and (;ii) materials

which change the toxicity of nicotine,

It is apparent £rom the observations reported in
the preceding chapter that females of L. serricorne were
strongly deterred from the Eeﬁale—conditioned medium,
Further, during ‘the cdurs,’e of gther preliminary experiments
it was noticed that egg-laying by tobacco beetles was
reduced significantly’when Presented with rice grains
already partially utilized for o%iposition py other
individuals. This fact indicate that female beetleg tend
to avoid sites already oviposiied upon by other females,
However, there is no report about any oviposition deterring

pheromone (ODP) in this species of pest. The present work -
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was, therefore, undertaken to find out whether there is
any ODP~like activity associated with the egg{>-washings
in this particular pest species. It was also thought ()
desirablq to 1ook.into pdssible'influence of egg-wésh on
behaviour (attraciion/repulsion) of conspecifié larvae

" as well as adultse.

MATERIAL AND METHODS

B H

Initially the adult Lasicderma serricofne weke
gollected from a stock growing on stored rice. They were
maintained in the laboratory on wheat f£lour mixed wiﬁh 5%
brewers yeast powder as fébd. fhe culture was maintained
in an incubator set at 28 & 2°C and 65 4 5% relative
humiditye. Freshlyiemergedladults were allowed to lay eggs
on rice, After 24 hours of egg laying; the rice grains
were thoroughly shaken on sieves, the eggs were collected
and. transferred in glass vials, sto:éd in a refrigef&tor
at 4°C,uptil after about 12,000 - 12,500 éggs weré
‘gathered for each waéh preparation. The rice grains were
changed between egg~collections for getting higher rates
of‘egg laying. The,egg§ were then gently shaken for 5
minutes in following fluid media separgtelys- (i)distilled
water, (ii) insect saline, (iii) methanci. (iv) acetone,
(v) di-ethyl ether and (vi) hexane. The eggs were then
removed by ?iltration using filter paper‘(Wnaﬁmap no.1)

and the washes thus collected were labelled after the names
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of respective f£luld media,

According to Fletcher and Long (1971) tobacco leaves
or leaf-ext;acts stimulate egg-laying by this species of
beetle. ;t was, therefore, declded to provide uniformly
punched 10 mm tobacco leaf discs (Virginia variety)  for
egg laying. Iﬁ case of every type of egg-wash, 80 leaf discs
were dipped into respectivé egg-wash as samples of a
particular fluid medium to serve as the "treated" discs.
Another lot of 80 discs were dipped into only the respective‘
fluid medium and called as "control" discs. The third lot
of 80'leaf discs Qere kept as "ffesh“. All the leaf discs
were allowed to dry at room tempefature. It has been shown
that the female'tobacco beetle prefers crevices for egg
laying (Lefkovitch and Currie, 1967; Kohno and Ohnishi, 1986),
The leaf discé were, therefore, pinned together closely
making leéf disc=stacks, each having 5 discs, thus.Ain all
16 leaf disc-stacks of "treated", "controi? and,“f;ésh“
in case every type of egg-wash were prepared for experiments.
The ovipositional respbnse of the beetie was examined using
plastic petri-dishes as "Choice dish" (Figo}.A.)’On‘the :
bottom of the "Choice dishes" closely fitting circular
corrugated papers were placed and covgred with filter paper
discs of the same size, Four of each type of disc-stacks =~
"treated“{ “control" and "fresh" -‘were arranged in serially
alternate order at 12 equidistant. sites in each "Choice

dish" as shown in Figsl.B. Adult males and females (5=6 .
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days post-emergent age) were allowed to mate in separate
containers and 24 hours %hereafter,:five pairs were released
into-each “"Choice dish", The dishés were kept for 24 hours
in dark at ambilent temperature and humidity. The number
of eggs laid in éach type of disc-stacks were recorded
after 24 hours and compared with each other. The possible
deterrent or other-wise influence of different egg-washes
were expressed in terms of percentage déterrence of egg
laying behaviour in the following ways

% deterrence due to a particular egg-wash = (F - é)

X 100/(F + T)
% deterrence due to a particular fluid medium = .

(F - C) X 100/(F + C)

' where; F, T and C represent the number of eggs laid on the
"fresh", "treated" and "control" leaf disc=-stacks, respecﬁ-
tively.
<
Responses of larvae and adults of the tobacco

beetle to the leaf disc treated with different egg-washes
were also tested emploﬁinékplastic petri dishes (9 cm
diameter) as "Choice chamber%a The floor of the dish‘was
fitted with a filter paper of the same size {Whatman no.1)
to facilitate easy movements of the insect stages; For this
purpose a choice between "treated" and "control" disc-stacks
Qas offered separately to 2nd, 3rd ahd 4th’larval instars
and adu}ts. 8uch two stacks, each of 10 discs, were,placgd‘

at diametriéally dpposite points in the "choice chambers ",



In the experiments with iarval instars, 5 larvae of a
particular instgr were released at each ;ime at the centre
of the "choice chamber", The chambér was kept in dark and
the attraétiveness’or otherwise was recorded after 15
minutes every time. The experiments for each larval instar
wWere replicated 15 times with each set of egg-wash, The
test larvae were collected an hour before testing./?he
filter paper and the leaf discs were changed between
experiments wifh each larval instar to minimise contamina=-
tion by the test larvae, For the convenience of handelling
only 2nd, 3rd and 4th instar larvae were used. In the
experimenﬁs with édults, 5 to 6 days ©0ld unmated males

and females were tested, At each time only one adult/
insect was released at the centre of the “cholce chamber".
The mdles and females were tested using separate "choice
chambers"., The chamber was also kept in the dark and ;ﬁe'
attractiveness was recorded after 5 minutes every time.
The tests with adult insects were replicated 50 times,
using new adul£ individuals at each time. All the experi-~
ments were carried out within 48 hours of preparing an

egg~-wash,

fhe-adults or larvae found near/over a particular
egg-wash "“treated" or wéshing fluid medium "control" leaf
stacks were regarded as showing ﬁcéitiﬁe‘respbnse either
to the egg-wash treat§d‘"treated“ or to the fluid vehicle

treated "control", as the case may be. Those found else-

27
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where were assumed to have shown no response. Only those
number of larvae or adults found near/over the "treated"
and "control® leaf disc-stacks were taken into account.

‘Data obtained in case of 3 larval stages as well as adult

Ey

males and females are represented together in a table on
the basis of types of egg-wash. Statistical tests were

carried out using the methods of Bishop (1983).

RESULTS AND DISCUSSION

\

The egg laying response of the tobacco beetle,

Lasioderma serricorne (F,) to tobacco leaf dlsc-stacks

treated with -egg. waehes (EW) prepared in 6 difterent fluid

oo S tal oy
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vehicles are given in Table 2 1. It was seen that the egg -

[ o prprErear

-

L

laying in the tobacco leaf disc=-stacks treated with egg-

wasn prepared_in dlstilled water (DW) _was sllghtly 1ncreased

in comparison with those treated ‘with only distilled water,
(Table 2,1), whereas the number of eggs laid 'in the fresh
tobacco leaf discs was very high. If one compares the ‘
respective percentage distribution of eggs laid in the
“treated“ “"control" and Yfresh" leaf disc-stacks (19.56,

14.94 and 65.50) it would be notlced that instead of deter-

TS 5 T ameth S8 T e YR w3 e

ring the females from egg-laying DW—EW attracted them. '
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Similar behavioural response has been reported in Culex

mosquitoes, where distilled water cdnditioned by egg rafts

or that containing egg rafts attracted more mosquitoes
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for egg-laying than did juét distilled wateér (Osgood, 1971;
Hiroshi ég al., 1978). Qn,the”other nand, Klijnstra (1986)
found that, in the case of P. brassicae, the distilled
water EW possessed a higher deterrént activity. However,
accofding to him maximum ODP-like effect appeared to be
associated with methanol-EW. Prokopy et al., (1982)
‘demonstrated that the female Anastrepha :ratefculué
(Wiedeman) deposit a water\soluble, durable ODP by dragginé
the oviposifor on the fruit afper egg-laying., Water soluble
vODP's were also reported in Rhagoletis cerasi (Katsoyannos,

1975) and in Agromyza frontella (Mcneil and Quiring, 19€3).

The marked difference, in fespect of the numbers
of eggs laid, between the "control" and “fresh" tobacco
leaf disc-stacks may be ascribed to higher humidity content-

of the former, which the insects apparently avoid.

Egg-laying on the lnsect sallne egg-wash (IS~EW)

EReaTT PR S

"treated" leaf dlsc-stacks was reduced 51gnificantly as

Wex T LTI ST AR T T STt

compared to "control" as well as "fresh" leaf discs (Table

2.1)¢ Tnis 1nd1cated the assoc;atlon of an ov19051t10n 'S
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deterring chemical w1th the IS-EW. However, the difference
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in the egg laying response between "control" and "“fresh"
leaf-stacks proved the unsuitability of the solvent, It
can be suggested here that salinity of "control" leaf=-stacks

may have been responsible for such an inhibitory influence,

Methanol egg wash (M-EW) also reduced the egg-laylng

. a3




response of the beetles significantly (Table 2.1), but

A e g

only about 17% addltlonal reduction was observed when

compared with the “control” This, means that methanol itself

e e AN

had enough deterring eftect. Alternatively, it may be said

LU

that the solvent might nave either drained off some leaf
disc chemicals or it might have chemically altered them

80 as deter the 0viposmtion. Ovipositlon deterring activity

. PR ey — 4T+ ST ke B v i I,
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of the M-EW and methanol itself were 64 70 and’ 32'54
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respectlvely. @he percentage egg dlstrlbution in the O
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"treated", "control" and "fresh“ leaf disc-stacks were
12.44, 29,53 and 58,03 reepectively. S50, it can be noted

here that the M-EW was also carrying some (BP-like property.

e BT T O e s S e v e mansnsae s ] i b Bt A LT AN £ 23 g R p s

higher concentration of which may reduce the egg 1ay1ng

[ [,

s:.gnlflcantlyo A methanol soluble ov1p051tlon deterrent
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was described by Dlttrlck et al., (1983) from the frass
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of 5th instar larvae of Q. nubllells. the European corn-
borer. Klijnstra (1986) reported high oviposition deterring

activity of the meth@nol washings of the P. brassicae eggse.

Reductlon in egg 1ay1ng was also observed 1n the

acetone ‘egg wash (A~EW) treated leaf discs (Table 2. 1).

SaTann Vi B e I

Though the inhibitory actlvity ef the A«EW was relatlvely

low; this solvent was consmdered as sultable for extraction
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of ODP, because the difference in egg-laylng between the
“control“ and "fresh" leaf disc-stacks was marginal. The
respective percentage egg distribution in the “"treated",

“control" and "fresh" were 22.28, 37.05 and 40.67, It may

30



be concluded here that some chemical(s)/ pheromone(s)
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were assocmated with the A-EW and higher concentratlon

-, EEEesn aep e e g oy
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of whlch coulq possxb;y be used to deter the females
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from laylng eggs. The present result is in contradiction

BT T lar-Jor

with the findings of Bentley et al., (1976), who have
reported that the acetone extracts of é; triseriatus eggs

did not contain any oviposition deterrents,

The, di-ethyl ether egg-wash (E-EW) alSc reduced

sl SR e

the egg 1ay1ng 51gniflcantly and results were moere or

Eamamen S

less 51m11ar to those observed with the AgEW‘iEebIéwﬁel).

SR R P ;
T e

The percentage egg distribution in the E-EW "“treated",
control" and "fresh" disc-stacks were 23.27, 36.27 and

40,46, respectively. This demonstrated thet some
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chemical(s)/ pheromone(s) are assocmated w1th the eggs.
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whlch can be used to deter the femele 1nsects from egg-
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1ay1ng. The little difference in the egg 1ay1ng between

T L]

the "control" and "fresh" samples 1nd1cates the suita-
blllty of the solvent. Giga and Smith (1935) reported 7J
about an ether soluble. oviposition marker in C. maculatus
and C. rhodesianus which was also associated wibh tne eggs/
' egg laying. Later, Messina et al., (1987) also described

an ether soluble "oviposition marker" that is deposited

with the eggs of C. maculatus.

The egg 1aying response of the tobacco beetle,

S — Sh e Eaw SRS TR T atat

L. serricorne in the hexane eggnwash (H-EW) treatea i

I SO R

tobacco leaf diéZZ are glven in Table 2.1 It was found
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that the H-EW reduced egg-laying in the "“treated" samples.

The percentage dlstribution of eggs in the "treated",

’ ?control“ and “fresh" leaf discs were 22.22, 31.16 and 46,62,

respectively. The above result also showed that the solvent

ltself had reduced egg-laylng to a- considerable extent,

S s e e ot
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This may be ascribed to loss of some attractant proper-

ties of the tobacco leaves due to0 washing away and/or te

.

chemical,alterations,brought about By the solvent itself

3

in attractiteness of tobacco leaf for the female insects,
from the results it’maf also beysaid that further concen-
tration of the H-EW may deter the insect from egg layinge.
Some varilation in the total number of eggs laid in the
different solvent EW's may account for fluctuations in

ambient temperature,

Considering the over-all egg-laying response of

the tobacco beetle in respect of @ifferent solvent EW's

BT o S

and their respective controls, it may be concluded that
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an- ov1p031tion deterrent for the beetle may be obtained
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by washing the eggs in different solvente, such as 1nsect
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saline,_methanol, acetone, hexane and di-ethyl ether.

R
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Under these Circumstances methanol was considered as the

e e

most suitable solvent for thls purpose. It may. therefore
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be concluded that higher concentratlon of M-EW could
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profitably be tried out as a suitable oviposition deter-

rent ln the case .0of this pest species. In the present

experiment the process of application of the egg washes
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by dipping the leaf discs may have affected ﬁhe OD?—like
activity. This would easily be avoided by spraying the
M-EW concentrate onto the stored food products. The results
of the present experiment are contradictory to the find-
ings. of Mumtaz and Aliniazee (1983). These authors
described that the oviposition deterring phgromoneuinifb

R. indifferens (Diptera: Tephritidae) is én extremely
stable compound both under acidic and basic conditions and
the compound was unextractable into any of the organic
solvents; including éhquoforﬁ, hexane, ethyl acetate and :
ether. They, however, mentioned that the activity remained
in the aqueous phase. That holds éood probably in case of
dipterans. For a coleopterén species, L. serricorne (Fr.)
the egg-washes in organic solvenfs did show oviposition
deterring activity, whgreas the egg~wash in distilled water
showed negligible éiiﬁéggﬁgon attractant activity. The
known ipvo}vement exclusively sf tarsal chemoreceptors

in case bf dipteréns and their preference for worm,
moist/wet sites for oviposition stand out in stark cont-
rast with the general éntenﬁal chemoreception and pfefer~
ence for comparatively dry sites for oviposition in
coleopteran peéts of sFored-products.’These sensory and
behavioural differences might be the basis of adaptational
meéhanisms that, in all‘probability, find manifestation

in the evolvement ofmdifferenf modes ©of pheromonal

communications suited to respective habits and habitat,



‘34

In order to test the responses of adult beetles
of both sexes and the larval instars to different egg-wash
(EW) preparations, "choice chamber" method was adopted
and theAchoice was only between EW "treated" and "control
leaf disc-stacks. The attfacﬁiveness of the egg-washes
were(gauged statistically by using Chi-square distribution
methods (Bishop, 1983) based on én expected distribution
of 50 3 50 in respect of "ireated“ versus "control" leaf
disc-stacks. Due fo_very small size and extremely slow
movements of the 1st instar larvae they were omitted from
this set of observations. Actual recording,are represented
in Tables 2.2 to 2.7, each one for a particular type of
EW, in respect of,eithe: positive or.negative responses
or otherwise by both adults and larval forms, In the
discussion that follows first the larval behaviour and
then that of adults will be delt with.

(1) Distilled water egg-wash (Table 2,2):~

it was‘fodnd that in "a general way the "treated"
leaf discs were avoided by the larvae, but only in case
of 2nd instar the results were statistically significant
(P {0,01). The percentage distribution of the 2nd, 3rd
and 4th instar larvae between the "treated" and "control"
samples were 21 and 60, 32 and 46 and 23 and 30, fespec»
tively. The above result may be explained on the assump=- -
tion that.some substances were associated with the eggs

- . A e e TR S 2 -
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that were extractable w1th the distllled water and were
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" capable of deterring the larvae from feeding on “"treated"

!

- et e

sample. The above result also indicate that the larvae
may detect sites of high density of eggs, and may, there-

fore, avoid overcrowding over there,

»

The male insects showed strong attraction (P{0.01)

" N,

' to the "treated" leaf discs, whereas the females showed

A

no discernible preference for either the "treated® or
“control”:ieaf discs. The above result also demonstrate])
the association of certain chemicals(s)/ pheromone(s) with

the eggs:; to which the male beetles responded positively.

(ii) Methanol Egg-wash (Table 2.3):-

Lﬁ§é distilled water egg-wash, the methancl egg-

wash "treated" leaf discs were also avoided by the

R R T e e I P
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tobacco beet;e larvae. Among the larvae showing positive
QZ;pQAZE&gzwzééﬁiéSI: leaf discs, that of 2nd instar
larvae only was significant (P {0,01). Thé percentage
distribution over "treated" and "control" samples were 14

‘and 42 for 2nd instar 1arvae,l15 and 27 fof 3rd instar

larvae and 21 and 29 for the 4th instar larvae.

Males showed avoidgnqgﬂ(94(0.01)vof "treated" leaf

discs. The percentage response of the L. serricorne males
and females to the "treated" and “control" leaf discs
respectively were 28 and 54 and 42 and 40, The above
results indicate that tbe eggs of the beetle possess some
methanol—ektractable substances, which deter the larval

instars as well as the male beetles.



(iii) Insect=-saline egg-wash (Table 2.4):-

-- The larvae showed'strong avoidence of. the "treated"

I G P Seremiean BT ot AP S e

as- well as “control" samples. The respectlve percentage
~distribution of the 2nd instar larvae to the “treated" and
Yeontrol® samples were 10 and 15, Bré iﬁstar larvae were
17 and 13 and 4th instar larvae were 11 and 20, Though
statlstlcally no significant difference was apparent in
case of adult beetles of both sexes with regard to attracﬁ«
tiveness or otherwxse between the "treated" and "control"
samples, the actual number of individuals on these leaf
disc-stacks were comparatively more than elsewhere,’
Seemingly it appears that this EW/insect—saline itself
obviéusiy changed the surface propgrties of the leaf'discs
in such a‘way that adﬁlts of both sexes got confused -and
remainéd more with the "treated" .and "control" stacks

more than elsewhere. As oﬁéosed to this, all the iaryal
forms remained §way from both leaf stacks. It seems that
the larval insfars, being in their~feeding stages, pre=~
ferred to avoid»insect\sﬁline affected leaf stacks. The
adult male as wéll a; female beetles, which are known not
to be feéding gtage. somehow found the thus affected
leaf discs comparatively more agreeble than otherﬁise.
Perhaps, little bit of salt present there had something

to do with this confusion on the part of béth sexes and

_selective avoidence by the larvae,
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(iv) Acetone eqg=-wash (Table 2.5):-

None of the larval instars showed eignificant
preferential attraction or aversion towards "treated" or
"control" leaf discs,whereas 80 percent of the males

showed obvious. aversion, Female beetles were, however,

i nn
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attracted towards “treated" stacks (P 0,05) but the

L SO

"control® stacks were apparently avozded. Probably acetone
itself was not agreeble to females. The above;results may
be explained in two wayss firstly, the egg associated
chemical(s) extractable with acetone have little or no
influence on the behaviour of the larvae, Secondly, the
solvent itself may have altered the general properties
- of the tobacce leaf during the process of dipping ahd

thus the larvae did hoe find any difference between the

“treated" and “"eontrol" samples. On the other hand,.

L e
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acetone egg-wash exhlblted a p051t1vely deterrent influ-
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ence on male beetles only, whereas, female beetles

b e - —t, S e ik BT T SR ]

exhlbited preference to "treated" stacks,
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(v) Hexane egg-wash (Teble 2.6) 4~

In general, a good number of larvae were found

to be deterred by hexane egg-wash “treated“ samples. If

MR ST, M I aT - e n st B DR Rt m A, mane SRCRE N e )

one considers the "treated” versus "control" readlngs

then the reeult was significantly different only in case
\of 3rd instar.'The respective percentage distribution of
the 2nd, 3rd and 4th instar larvae to the "treated" and

"eontrol" samples were 19 and 17, 23 and 43 and 26 and 35.



However, on the basis of overal; distribution of the larval
instars it becomes obvious that the 2nd instar shunned off
both the “"treated" as well as “control" leaf stacks. This
means not only the egg-wash sample but even the extracting
medium that is hexane itself was not agreeble to the 2nd

instar larvae,

As fér as the adult beetle are concerned the male
showed an aversion similar to 2nd instar larvae, Female
beetles did'not show much of an overt resp;nse, except
that a cpmparatively high-number of them e¢ould be observed
over “"control" stacks. The results- obtained here prove
that some chemical(s)/ pheromone(s) extractable with hexane

was associated with the eggs, high dose of -which may be

used for deterring larvae and females in particular,

(vi) Di-ethyl ether egg-wash (Table 2.7)¢-

It was found that all the three larval forms
exhibited a negative response to "treated" as well as
Ycontrol" samples. This indicated that not merely the

"factors extractable in ether but the latter itself was

equally effective in warding off the larval instarse.

The males showed a definite avoidence (P 0.05)
of "treated" leaf discs: The'female beetles were seen not
to be influenced either b§ ether soluble matter from eggs -
or by ether itself; their distribution.being more or less

‘even. It may be seen that di-ethyl ether treatment might
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have resulted in alteration of gemeral properties of the
toBacco leaves in such a manner that all the larval forms
avoided them, The chemicals associated with this egg=-wash
were certainly sufficient to deter the adult males. For
practical application of this information it, therefore,
appears possible that employment of ether extract of

‘eggs would not only keep the larvae from feeding on the
medium in which they are but this ,would also keep the males
off the medium infésted by this species; In short, it may
provide a two-pronged. weapon, Eylkilling‘the laf?éé
through starvation and b§ not allowing matiﬁg for further®

growth -of population by keeping the males away{

By way of a caution it may be stated here that,
/
in the present experiment only 10 tobacco leaf discs (10

mm diameter) were diﬁped for a single time in the egg-washes
and stacked together by pinning, hence, concentration of

bthe washes were not high. In all probability then, the leaf

discs were containing a very little amount of the chemical(s)/

pherémone(s). It may, therefore, be concluded here that

using high concentratjions of the egg-washes of suitable
solvents may provide appropriate means for either ﬁeterring,

larval forms being in and feeding on culture media/stored

yproducts or driving the male beetles away.

In this light, the present findlngs p01nt to the.
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insect sallne and dl—ethyl ether as potent agents as deter-
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' rents for all the three larval forms. With respect to adult
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males, acetone and di—ethyl ether were found to be the
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agent of cho;ce for keeping the males off the stored

s
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products. It is, therefore, likely that di-ethyl ether
L e U

would be the best of the, fluids for obtaining extractable

e+ R ST T Bt e e T e iy e e D [P,

egg—materlal(s) of smgnlficance. However, it remains to

|
e i

be studied as to how far the use of ether-extractable egg
materials could be of practical value, nevertheless, the
present work, at the‘least,“opens up a new vista for
trying a double—prongedvmanagemenf of L. serricorne (F.)
infestation of stored products of economilc importance.
On one hand the larvae would not feed on treated food
source and on the other hand the male beetles shuhning

away would reduce chances of population build-up.

§

An egg associated oviposition deterrent in the
Hylema sp. (Diptera : Anthomyiidae) has been described as
responsible for the regular Qistribution~of its larvae
(Zimmerman, 1979). In the.present experiment, such notice-
able larval repuls?on was oObserved in case almost all the
solvent egg-washes, especially the methanol, hexahe and
distilled water., All these egg-washes also showed a good
degree of oviposition deterring activity. The present
findings also agrees with Szentesi (1981) who reported .
that the 1lst instar larvae of A. obtectus éisperse more
by some unknown chemical substance(s) deposited by the
adult insects. Such substance(s) was ‘also found to acf as

an oviposition deterrent.
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During the present work the best extracting mediuml
for extraction of ODP-like substance(s) from the eggs was
,found to be methanol (64.7%) and the least (26.97%) suitable
was) di-ethyl ether. On this basis, it is logicel to suggest
that the suspected ODP-like activity of egg wash in
l methanecl is different from'the observed deterrent'activity
of the ether egg-wash effective ageinst 2nd, 3rd and 4th
instar larvae as well as adult male beetles. It is, there=-
fore, desirable to analyse chemical neture of these two 4
egé—washes which exhibited divergent influence on the

behaviour of L. @erricorne (F,).

SUMMARY -

Oviposition response of the female tobacco beetle,
L. serricorne (F.) were tested against different solvent

egg—washes. Among the different solvents used, 1nsect
sallne, methanol, acetone, hexane and diuethyl ether were
e .

found to reduce the egg-laying by the beetle. Con51der1ng

the percentage egg laying inhibitory act1v1ty, methanol

Pr————

was found to be most effective, When the responsiveness

(attractlon or repu151on) of the different larval 1nstars

5

and adults were tested against the food’media treated with

different solvent egg-washes, 1t was also found that all

[ MUY B SRR,

the larval instars showed deterrence from the egg=-wash

N

treated samples. In thls case also methanol egg—wash was

pn R e S e - S RO +

. found to be most effectlve. The males also showed

e s e N P rwmhww~*“ o e
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deterrence to the treated samples but the females showed

[ o

no preference for it, So the present result demonstrate

VU S A A

that methanol would be the best of the fluids for obtain-

< ~ mem e iy et ey

.ing extractable egg~materials of smgniflcance, high

T ——eS Y
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density of whlch can be used for three dlfferent functions.~

(i) as an ov1p051tlon deterrent (ii) feeding deterrent for

the larvae and (111) keeplng the male beetles away from

the treated source and thus would reduce the chances of
populatlon build-up. The present findings also peint to

the insect-saline and di~ethyl ether as potent deterrent

Ay b i e e o bt o
e = — o sy e o

for all the larval forms. Wlth respect to the responsiveness

of the adq;t beetles, di~-ethyl ether was found to be the
agent of choice for keeping the males off the treated {]
source, It is, therefore; likely that di-ethyl ether may
‘also provide a soivent for obtaining:extrectable’egg-
materiels‘of significance which may provide appropriate
means for deterring larval forms from in and feeding on
treéated medium oe the one hand ané\on the other driving
the male beetles away and thus wili reduce the chances
of population build-up. The large scale isolatiori and
subsequent chemical synthe51s of ‘the above mentioned fac-
tors may prove to be of immense practical value in the

’ ;ntegrated management of this particuler pest species,



LZ°ee

9%°s L6°9¢ 9y 09 Lzeog LLY Ty TAUze~1Q
68°61 1AARIY 29°9% 9T°*1E geeee 65¥% aueXay
SS°LT 0T°0%  €9°TIS  2E°62 S0°6T 66€ SutTes 309sur
L9V XA L9°0% So°LE gz *ee €Ty 2U0}80Y
124 OL®°%9 €0°8¢ £6°6¢C ¥yCT 6LSG TourUiapn
¥8°¢C9 T0* %S 06°S9 y6° %1 96°6T (A4 . d9jeM DPSTTTISTA
=hfel=la k]

T0I3U0D Pa3lRaI] ysaag TOI3 U0 ps3jealy ysem

) = sadi3 Jo S¥MOPIS pPOpPIODSIT -Hhs Jernoraaed
Jo 2aDadssI UuTt ~JB8T U0 UOTAINTIIZSTIP sbba Jo3z psioTdwe

spusIIsl19p sberusodsg

bHe 3o sberusnasg

Jaqumu Telog

TPl PINTH

\,
\

soysem-D5H2 QUSISIITP UITM DPOIRSI} SOSTP Jea] 0ODRJO

Y3l 073 SUIODTIISS °*r *!8T38aq 00ODRGOL 93 JFO osuodssodl uoTarisodinQ °I°2 STURI

£¥



44

Table 2.2% Responsiveness of the L. serricorne (F.) larvae
and adults to the tobacco leaf discs treated

with egg-wash prepared in distilled water

~

Percentage values of positive
response to leaf stacks

No 9
Insect stages Treated Control response )(

2nd Instar 21 60 ‘ 19 18,77 ¥
3rd Instar . a2 46 22 2,51 NS
4th Instar 23 30 47 0,92 NS
Male / 54 .22 24 13,47 **
Female o a 4 12 0.0 NS

*¥* Significant at 1% level

NS Non significant

.



Table 2.3. Responsiveness of the L, serricorne, (F.) larvae

. and adults to the tobacco leaf discs treated

- with egg=wash prepared in methanol

\

Percentage values of positive
response to -leaf stacks

. No jva//
Insect stages Treated - Control response
2nd Instar 14 o 42 44 14,0 *%
3rd Instar 15 27 58 3.42 NS
4th :cnétar 21 | 29 50 1.28 NS
‘Male 28 54 20 8,24 *
Female 42 . 40 18 0,05 NS

* Significant at 5% level

*% Significant at 1% level

NS Non significant .
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Table 2.4. Responsiveness of the L. serricorne (F,) larvae
and adults to the tobacco leaf discs treated

with egg-wash prepared in ipsect.saline

7

Percentage values of poesitive
response to leaf stacks.

No
Insect stages Treated .Control : response :(w/
2nd Instar 10 15 75 1.0 NS
3rd Instar 17 13 70 0.53 NS
4th Instar 11 20 Gé 2.61 NS
Male '40 ' 34 . . 26 0449 NS
Female | 40 40 - 20 0.0 NS

NS Non significant



Table 2.5. Responsiveness of the L. serricorne (F.) larvae
and adults to the tobacco leaf discs treated

with egg-wash prepared in acetone
- 1

Percentage values of positive
response to leaf stacks ,
No

Insect stages Treated Control " response | o
%Pd Instar | 29 29 42 0.0 NS
3rd Instar 29 41 30 2,06 NS
4th Inst;r 31 24 45 0.89 Ns
Male é 14 80 3.2 NS
Female . 44 22 3 7.3 %

Z

* Significant at 5% level

NS Non significant
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Table 2.6. Responsiveness of the L. serricorne (F.

) larvae

and adults to the tobacco leaf disecs treated

with egg-wash prepgred in hexane

3

Percentage values of positive
response to leaf stacks

No N
Insect stages Treated ‘ Control response jﬁ
2nd Instar 19‘ 17 64‘1 0.11 NS
3rd 1£star~ | 23 43 54, 6.06 *
4th Instar | 26 35 39 1.33 NS
Male’ | 22 ¢ 22 56 0.0 NS
Female 28 46 . 26 4,38 *

* Significant at 5% level

NS Non significant
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Table 2.,7. Responsiveness of the L. serricorne (F.) larvae

and adults to the tobacco leaf discs treated

with egg-wash prepared in di-ethyl ether

Percentage values of positive

response to leaf stacks

No Ly
Insect stages Treated Control —~ response Py
2nd Instar 10 11 79 . 0,05 NS
3rd Instar 10 11 79 0.05 NS
4th Instar’ ; 14 17 69 0.29 NS
Male 8 20 72 5,14 *
Female 24 38 38 3,16 NS

* Significant at 5% level

NS ©Non significant
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