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III Results

III. Studies on the antennal flagellum of the cotton

leafworm, Spodoptera 1littoralis (Boisd.) @

CIII.I. A SCANNING ELECTRON MICROSCOPE STUDY :

The present study on the morphology of the

antennae of Spodoptera littoralis (Boigd.) was carried

out by the aid of the scanning electron microscope &as
a trial for better understanding of this insect’s
chemical communication system . Thirty male and thirty
female moths were captured from a laboratory culture
of the cotton leafworm . Antennae of adults were
prepared for examination by the aid of a light
binoculer microscope . Several specimens were also
prepared for examination by scanning electron
microscope . Measurements of length, tip and base

diameters of the determined sensilla were made .

III.I.T. Identification and distribution of gensilla

on insect antennae :

As shown in Table (III.I.I), the antennal
flagellum of female S.littoralis is longer than that of
male being 8.91 ¥ 0.04 mm in the former case opposed
to 7.72 ¥ 0.08 mm in case of male . Also, the mean

number of flagellar segments was 64.4 ¥ 0.1I6 in
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fomale, and 62.98 T 0.I3 in male. As shown in Fig.
(II11.I.I) the first 5 proximal gsegments of the flagellum
nave scales present on nearly all surfaces, while on the

nigher segments, scales are restricted on the dorsal

surface, Fig. (IITI.1.2). The ventral and lateral surfaces
are covered with a network of micro-ridges among which
most antennal sensilla are located. The only evident
sensilla present under the scales were sensilla
squamiformi, Fig. (111.I.1). Accordingly, all the
subsequent presentation will be confined to gensille
present on the ventral and lateral gurfaces which are
nearly bare of scales. Eight types of gensilla are
localized on ventral gengillar fields on the antenna.
These are: three types of sensillé trichodea I,II,& III,
amall chemoreceptor pegs, sengilla cheeticsa, (two types

I & II), sensilla squamiformia, sensilla auricillica,
gsensilla styloconica, sensilla basiconica and sepsilla
coeloconice (two types I & II).

In the following paragraphs, the scanning electron
micrographs of the different sensilla, will be described.
Comparison between the sensilla of males and females,
regarding their lengths, tips and bage diameters, will

be made in order to distinguish between them and predict

o relationship between their shapes and functions.



- 87 -

Table: III.I.I. Length (mm) and number of segments of
the entennal flagellum in male and femele

S. littoralis (records from 30 replicates).

Length of flagellum Number of segments

Sex

¥ ¥ S.E % ¥ S.E
Nale 7.72 £ 0.08 62.98 £ 0.13
Female 8.91 = 0.04 64.4 = 0.I6

T. Sensilla trichodea :

The most numerous morphological type of

antennal sensilla on §.1ittoralis is sensilla trichodea.

Three morphological types of these sensilla can be
recogniied in male end female antennae &as illustrated
in Pigs.(II1.1.3,5&6). These sensilla can be easily
distinguished by their dimensions and curveature .
Dimensions of trichoid sensgilla on the male antennae of

S.littoralis differed from those recdrded in case of

femsle (Table.III.I.2), (Figs.I11.1.7,8) . Generally

the hair shafts of trichodea were ghorter on female

than those on male antennae (Figs.III.I.2,9&IO)..Regarding
‘the shape and dimensions of the three types of trichodes,

one can notice that the trichodeum I is the most



. _ 88 -

pumerous and longest, meesuring 43.26 ¥ 0.12 end

32.2 ¥ 0.22 um in male and female,_respectively .

Tt is relativelly straight and hooked at its tip .
Type Il sengillum can be differentiated from type 1

ag it is shorter and moTe curved . In male moth, it
measures 18.35 T 0.18 in length, while in case of
female it is I6.7 = 0.I4 long . However, type III
trichodeum is the shortest sensllum, where the hair
shafts were 6.4 * 0.I5 long in male and 4.9 T 0.15
long in female . The sensille trichodea have blunt
tips, where the tip diameter of heir shafts of female
is smaller than that of male (Table.III.I.2). The
1§ngest tip diameter was found in sensilium trichodeum
type I, while the least tip diameter was recorded from
sensillum trichodeum TIT. The base diameter of
trichodeum I (Fig.III.I.4) averaged 2.7 ¥ 0.07 and
2.53 ¥ 0.05 in male and female.antennae, reagpectively.
Other while the base diameter of trichodeum I1
(Figs.II1.1.7,8) averaged 2.57 & 0.06 and 2.67 * 0.04
in male and female antennae, respectively . The smallest
base diameter was recorded from trichodeum III

(2.1I8 + 0.12 and 2 ¥ 0.I2 in male and female antennae,
respectively) (Pig.III.I.7) . Mehmoud (I985), examined
the surface structure of the three types of sensilla




- 89 -

Table.III.J.2. Dimensions (um) of trichoid sensillz on the antennae cf the cotton

leafworm moth . (records from I0 replicates )

Kezsurerments ewﬁm 1 ‘Type II Type IIT

nw b d" > < -
Length 43.26 £ 0.I2 32,2 *0.z2 18.35%C.18 16.7 *0.14 6.4 *0.15 4.9 20.I5
Tip diameter 1.08 £ ¢c.05 0.91%0.06 C€.%5%C.05 0.35%C.05 0.35%0.04 0.33%0,04
Base diameter z.7 *c.o07 2.53%0.c5 z.57%ic.06 2.67%0.,06 2.18%0.12 2 %0.12
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sensilla trichodea. He found that the surface of type 1
is covered with annular ridges, while t+hat of type II has
spiral ridges, and that of type III, (Fig. IITI.1.6) has

a median longitudinal ridge or ridges with diagonal-
ridges on each side. In this work, it was obgerved that
gengilla trichodea found near the midventral line of the

sensillar field are longer than those found at the lateral

edges, (Fig. ITI.I.8, 9, & 10).

2. Small chemoreceptor pegs :

Sensilla of this type are characterized by the
cone-shaped sensory structures. As shown in teble (III.I.3)
these sensilla were of nearly the seme measurements on

antennae of both sexes of S. littoralis. The peg,

(Pig. ITII.I.II) is slightly curved‘but not tapered, and
has a tip diameter of 0.52 T 0.05 um. This gsensillum
appeared identical in shape to the conical extremity of
the styloconica sense organ; (Pig. III.I.25).

The length of the small chemoreceptor peg is I.55 ¥ 0.04um
long and I.33 * 0.03 um at its bage diameter. The

terminal segment of female antenna bears three pegs on

the narrowed tip, (Fig. IIT.I.I4), while that of male
antenna bears more than five pegs. '

This sensillum was found in fewer number on the most
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Table.ILI.I.3+ Dimansions (um) for different sensilla on the antennal flagellum

S.liytorelis moth (records from IO replicates) .

y

Sensilium Length Tip diameter Base diameter
tyr 4 _
yres o b e he g N
Smell chemo- 1 ssto.c4 1.55%0.04 0.52%0.05 0.52%0.05 I.33%0.03 1.33%0.03

recevtor peg
Chaetica I
11

Sgueniformia
Auricillics
Styloconic:.
Basiconica

Coeloconice

81.1I %0.47
50.7 +0.44

20

g2 fo.z8
23.1520.25
10.9 20.25

5.25-0.14

8.8 %0.28
43.4 *0.44

20

1.5 I.5 3.5 3.5

1.5 I.5 3.5 3.5

3.3 3.3 - -

- - 4.25%C.c  4.85%0.37
1.09%0.03 0©.73%0.02 6.6 ¥C.I5 5.08%0.24
0.45%0.02 . 0.45%c.02 1.6 fc.cz I.6 20.02

0.57-0.63 C€.e7~0.07 2.5 =C.03 2.5 -0.03
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Temale . Fach sensillum has & blunt end, where the tip
dismeter measured I.5 um and have a pore ( I um in
diameter) which 1is located centrally ( Fig.III.I.I6, 23 ).
Also, the typical gensillum chaeticum is gtraight, and
hes & base diameter of 3,5 um . & high magnification

gcanning micrograph ( Fig.IT11.I1.18 ) shows that the

gurface of the gengillum is coverd with radiel ridges .
The main feature of these sensillae ig the high collar-

1ike socket in which the hair is set ( Pig. . ITTI4I.1 } -

4. Sensilla squamiformia H

These sensilla ( Pig.JI1.I.I) are the only
evident sensilla present under the sceles . They are
found on the scape, pedicel, and the first 3 - 5 gegments

on the antennal flagellum of S.littoralis . Sensilla

gquamiformia are more glender than the normal scales,
They are flattened, sword-shaped and have & serrated
rim . These sensilla have a tip diameter 3,3 um and
the length of the apparent part of sensillum without
removal of the scales is 50 um . They are bedded in

a socket such as gensillum chaeticum .
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5.5engilla auricillica

A sensillum auricillicum was noticed on each

segment of the antennal flagellum of S.littorelis

moths except on the first two segments on which no
sensilium of this type could be detected . These
sensilla are usually found on the distal end of the
segment at the edges of the sensory area, close to the
dorsal row of scales (Fig.III.I.2I) . Some gensilla
auricillica are also found located away from the lateral
margin of the segment (Fig.III.1.20) . Sensilla
auricillica are concave small and thin-walled . It is
ear-shaped in outline (Fig.TIT.I1.19). These sensilla

occur on male and female antennae of §.littoralis and

have a mean length of 7.5 ¥ 0.I5 and 9.2 % 0.28 um in
female and male, respectively . The respective
meesurements of the type of sensilla at its broadest
width for female and male was 4.85 ¥ 0.37 end 4.25“i 0.1IT

um (Table III.I.3) .

6.5ensilla styloconica :

On S.littoralis antenna, sensillum styloconicum

(Fig.III.I.22) could be recognized by its teticulated

base,a relatively smooth stalk, and'conical extremity .

Sensilla of this type are present in both sexes on the
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middle of the distal edge of all flagellar segments
(Fig.II1I.1.5,10,&22) except the apical segment of the
female antennae on which no sensillum styloconicum hes
detected (Fig.III.I.I4) . In case of male,the apical
flagellar segment bears two sengilla styloconica (Fig.
IIT.I.25) . The pegs rise from the distal edge of the
segments in the center of the sensory area . The conical
tip of the projections exhibit a variety of appearance
indicating possible retractability and a pore in the
tip (Pig.III.I.23) . Occasionally a segment may lack
a gstyloconicum, and in some other times a peg may have
two styloconica . These sensilla havéfmean length of
23.18 ¥ 0.25 and 20.3 ¥ 0.47 in male and female,
respectively . The tip diameter of conical extremity

were 1.09 £ 0.03 and 0.72 £ 0.02 umywhile the base

-+

diameter were 6.6 ¥ 0.I5 and 5.08 = 0.24 in male and

female, respectively .

7.Sengilla basiconica :

Sensilla basiconica could be determined on

the antennal flagellum of S.littoralis males and females .

They appear identical to the type III sensilla trichodea
of Jefferson et al.,(I970) . Sensilla basiconica were

observed on the ventral surface of each flagellar
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segment (Pigs.I111.1.2,7,&I0) and appeared to be
distributed at random (Fig.ITI.I.2,24) . Sensillum
basiconicum has the appearence of a short peg

measuring 10.9 % 0.25 and 8.8 £ 0.I6 um in male and
female, respectively, thus indicating longer sensillum
in the former case . The sensillum is also characterized
by a blunt tip that measured the same diameter in both
sexes 0i45 £ 0.02 um Table (III.I.3) « Also, the typical
sensgillum basiconicum is found situated in a pit
(Fig.I1I.I.25) and has a base diameter of I.6 ¥ 0.02 un.
As stated by Lin and Chow (I972), the wall of the

sensillum is thin and transparent, also the thin-walled

pegs are usually stout and rounded .

8. Sensilla coeloconica

Sensilla coeloconica are commonly called pit
pegs . There are 2 morphological types of these sensilla
(pig like sensgillar apparatus recessed in a cuticular
pit) . Also sensillae coeloconica are situated in deep
pits have mean diameter ranged from 6 - 8 um with an
average of 7 um . The coeloconica are present on all
gegments of both sexes, generally locéted in the median
portion of the segment . The commonest type has peripheral

fringes of II1.8 ¥ 0.44 (I0 - I4) average that tapered
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distally, and a longitudinally striated pegs around
a shallow cuticular depression (PigS.II11.1.26,27) -
The tips of the fringe pegs curve over the stouter
central peg of the sensillum . The sensory pegs arising

from the bases of the pits, in S.littoralis measured

5.25 + 0.I2 um long, a tip diameter of 0.87 ¥ 0.03 and
a base diameter of 2.5 * 0.03 um . Also, the mean length

of fringe pegs is II.3 :

0.29 um . The second
morphological form occurs regularly in deep pits, there
are no teeth- like projections (Fig.IT1I.1.25)

surrounding the pit as with sengilla coeloconica .
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"Fig.III.I.I. SEl showing the scepe, pedicel and the

basel proximal segments of female S.littoralis

flagellum, showing sceles present on nearly
all surfaces end sensilla squamiformia (S.sq)

(x 200).




Eig.III.I.E. Scanning electron micrograh, showing the

lateroventral view of the 2628 female

S.1littoralis flagellar segments, showing

scales on the dorsal surface and different
types of sensille cheetica (S.ch I,1I);

(S.2) sensillum auricillium; sensilla trichodea
($.¥.1,1I,III) end sensilla basiconica (S.B)

(x 400).
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Fig.III.I.3. SEl on the ventral side of the 8th

antennal segment of S.littoralis male, showing

sensillum trichodeum type I (S.TI). (x2000).
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Fig.III.1.4. Scanning electron microscope of lower

portion of type I trichodeum in S.littoralis

male {(x 3000).
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Fig.1IT.I.5. SEL of third cntemmol segment of S.littoralis
male showing sensillum trichodeum type II
(S.Tz) found on the midventral line of the
segment distal end sensillum styloconica (S.st)

(x 5000).
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Fig.III.I.6. SEM showing one sensillum trichodeum

type III (.x 2C0C).
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Fig.IITwI.7. Scenning electron microscope of the tenth

flagellar segment of mele S.littoralis

antennae showing sensilla trichodea II&III, £
sensillum basiconicum, and sensillum chaeticum

tyve II (x ICCC).
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Fig.TII.I.9. SEK showing sensilla chaetica type I
- (S.chI) sengilla trichodea type I,Ii (S’TI,2)
and type I sensilla coeloconica (S.coI) on
the dorsal surface of male apical segment

(x 1I500).
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Pig.I111.1.J0. General view of the distal three segments

of the male S.littorslis antennae, showing the

sensilla styloconica (S.st) in the apical
sepment, two types of sensilla chaetica (S.ch),
three types of sensillum trichodeum (S.T)
sensillum basiconicum (S.B} and the coeloconica

type I (S.co) on the narrowed portion (x 400)
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Fig.IITI.I.I2. Scanning electron microscope of a small
chemoreceptor peg arising in the center of the

senscoty area (x CCCQ) .
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Fig.I1I.I.I3. Scanning electron micrograph of sensillum

- chaeticum I on antenna of male S.littoralis

moth (x 2000) .
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Fig.,111.I.I4. SZil of the terminal female S.littoralis

antennal segment showing three small
chemoreceptor pegs (S.scp) at the narrow
portion and IC - 12 sensilla chaetica type I

(S.chI) (x I000).
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Pig.III.1.I5. SEL of the ventrsl view of the I7 & I8 th

male S.littoralis flagellar cegments, showing

the sensilla chaetica type T (S.chI) {(x 400)
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Fig.III.I.1I6, SEL of male S.1littoralis antenna,

showing the tip of a sensillum chaeticum type
II (S.chI). iotice the pore ( p ) at the tip
of sensillum (x 300).
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Fig III.TI.17., High megnificaetion of the basal part of
sensillum cheeticum type I, showing the collar
like soclet iiron; 1 vwhich the sensillum is

fixed (x ICCCC) .




Fig,I11.I.I5. The basal portion of sensillum chaeticum
type I as figured by the 5l° . Totice the

collar-like socket of sensillum (x 4500).
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Fig.IIT.1.79. Sensil un curicillum (S.2) and small
chemoreceptor peg sensillum (scp) figured by
SEL: from the 32 nd flagellar segment of female

S.littoralis antenna (x 9000) .
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Fig.I111.T.22. Sensillum styloconicum (S.st) as
marnified by the SEIl, appearing with its
smooth wall and arising directly from the

antennal surface without a difinite socket

(x GLo0) .
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Fig.IIT.I.23. General view of the apical portion of

the terminal segment of 3.littoralis male

sensilla that cen be determined include :
three sensillz gtyloconica (S.st), sensilla
chaetica type I (S.chI) showing the pore of

" sensillum on its tip, and sensilla coeloconica

type I (S‘COI) with I4 teeth (x 300) .
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Fig.I1I.I.24. Ventral view of the I2 th flagellar

secment of S.littoralis female figured by SENM,

showing different types of sensilla: (sensilla
trichodea I,11,& IIT, sensillum chaeticum 11, .

coeloconica I and sensilla basiconica ) (x I000).

|
|
|
|
|
|
|
|
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I1T.2., Flectroantennogram recording:

Various types of sense organs are present

on the antennae of Spodoptera littoralis (Boisd.), and

different types of sensilla have been recognized on it.
The electroantennogram (EAG) is one of the most
important electrophysiological record performed on
insect’s moth antennae in order to reflect light on

its function .

In Egypt, the EAG studies are very rare .
This is may be due to the difficulties of recording
and lack of available resources necessary for this study.
This work was stressed on the BAG studies in order to
determine the functions of sensilla of suitable lengths
which are expected to have an importent role in methods
of communication,eithef between males and females or
between the insect and its host plant. Two types of
sensilla were chosen; the sensillum trichodeum, and the
small chemoreceptor peg, in order to define the
sfcifity of each sensilla to certain agents such as
sex pheromone or other oders. The EAG was recorded by
using a glass microelectrode of tip diameter (50-I00)
micron and resistance (5-10) X' I0%§), filled with a

conducting electrolytic solutions such as NaCl, Kecl
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or Ca012 . The tip of the sensillum was introduced
ingide the tip of the glass microelectrode under
microscopic control of high magnification . The
conductance between the microelectrode and the
recording system (400 MD 2C) was made through an Ag-AgCl
electrode immerssed in the conducting solution filling
the glass microelectrode . Preliminary experiments

were made on different concentrations of each of those
solutions (NaCl, KCl and CaClz) in order to chose the
most suitable type of electrolyte and so its
concentration which can be used in the recording glass
microelectrode . Therafter, the effect of sex pheromone
or other odors can be investigated .

To achieve the previous aim the results of the
experiments in this part of work were divided into

four parts :

I. The effect of NaCl on the recorded electroantennogram:

A set of glass microelectrodes of tip
diameter (50 - I00 u), filled with different
concentrations of NaCl (0.0I, 0.05, 0.I, 0.25, 0.5,
1.0, I.5, 2.0 and 3.0 M ) were used for recording the
EAG of sensilla trichodea .

2. The effect of KC1l on the EAG recorded :

A set of glags microelectrodes of the same

tip diameter, but filled with different concentrations
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of KC1 of (0.025, 0.05, 0.I, 0.25, 0.5, I.0, I.5, and
3.0 M) were used for recording the EAG of the sensillas
trichodea and small chemoreceptor pegs .

3« The effect of CaCl2 on the EAG recorded :

A set of glass microelectrodes of the same tip
diameter, filled with different concentrations of CaCl2
of (0.05, 0.I, 0.25, 0.5, 1.0, I.5, and 3.0 M) were used
for recording the EAG of the sensilla trichodea and
small chemoreceptor pegs .

4. Comparigon between the effects of using NaCl, KCl and
Ca012 microelectrodes, on the EAG and the choice of the
most suitable one which can be used in studying the
effect of the sex pheromone and other odors on the two

gensille .

IIT.2.1. Effect of NaCl on the recorded electroantennogram

(EAG)

In this part of work, the EAG was recorded from
the sensillum trichodeum by using glass microelectrodes
filled with different concentrations of NaCl from 0.0I up
to 3.0 M , Pigure (III.2.I) represents typical records
of the EAG which showed a great variations in its form,
frequency and amplitude, as the NaCl concentration was
changed . The felation between the characteristics ;
frequency and amplitude, of the EAG spikes and the NaCl
concentrations are tabulated in Table (III.2.I) and

repregented in Figs.(III.2.2A,B) respectively .
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Fig.III1.2.I. Typical records of the EAG registered from

the sensillum trichodeum tip by using glass
microelectrodes filled with different concent-
rations of the NaCl solutions.

(A) 0.01 M (B) 0.05 M (C) 0.I K
(D) 0.25 W (E) 0.5 M (F) I.0 M
(G) 1.5 M (H) 2.0 M (I) 3.0 M
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Table.I1IT1.2.I. Relation heitween the NaCl concentrations
and the frequency (F) and amplitude (A) of

the EAG spikes recorded from sensillum

trichodeum .
Conceﬁg{?tion/ (F) (A)

NaCl

0.0I 5.7 % o.12 46 f 1.4
0.05 8.2 ¥o.11 6I1.6 ¥ .87
0.1 10.6 % 0.13 76.6 % 1,49
0.25 12.26 ¥ 0.18 79.3 % 0.36
0.5 15.2 % 0.14 85.7 I 1I.39
1.0 19.7 *0.I2  103.3 % 2.68
I.5 20.26 ¥ 0.18  II7.5 % 1I.29
2.0 19.2 % o0.10 110 I 3.66
3.0 15.65 £ 0.I9 50 % 1.65

Mean < SEi from I5 replicates .
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Fig.I1I.2.2A,B. Relation between the NaCl concentrations
and the frequency (upper curve A) and amplitude
(lower curve B) of the EAG spikes recorded from
gengillum trichodeum .
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They indicated that both the frequenqy and amplitude of
the EAG spikes showed a gradual increase as the NaCl
concentration was increased up to I.5 M and then they
slightly decreased .

Generally, the obtained data clearly showed a
. poséditive relationship between the recorded frequency and
the mean amplitude on one side and the NaCl concentration
ﬁp to I.5 I on the other side. By increasing the concent-
ration than I.5 NaCl, a successive decrease occured in both
the frequency of the EAG & amplitude. This 1ed?the%honclusion
that the frequency & spike amplitude of the EAG changed in
asgociation with each other in insect's behaviour. lioreover,
from the previous mentioned results it could be concluded

thaet the S. littoralis moth's activity is low in both NaCl

concentrations of 0.5 & 3.0 M. These concentrations may
be used if ane wants to study the effect of other chemical
agents on the EAG of sensillum . In this work, the 3.0 M
NaCl electrode was chosen since it is a good conductor
and a sultable stimulator for initiating EAG of activity
low enough for investigating any other external effect
on sensilla .

This finding is in agreement with that
demonstrated by Mayer (I973), who used the 3.0 M NaCl
electrodes for electrophysiological studies correlated

to attraction in Trichoplusia ni .
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111.2.2: Effect of KCl on the recorded electroantenno-

gram (EAG):

The typical responses of the EAG of the
sensillum trichodeum and the smell chemoreceptor peg
are shown in Fig.(III.2.3). These records were obtained
by using glass microelectrodes filled with different
concentrations of KC1 from 0.025 M up to 3.0 M . The
data were tabulated in Table (III.2.2) and represented
in Pigs. (II11.2.4,5) . They showed the variations of
both frequency and amplitude of the EAG of the two
sensilla with the variation of the KC1l concentrations .
These data indicated similar general trend of response
to those obtained by using NaCl eléctrodes « The
frequency of impulses of the two sensilla increased
gradually with the increase of KCl concentration up to
I.0 M with peak values of I6.33 ¥ 0.I3 cycle/second
and I3.85 ¥ 0.I2 cycle/second for the sensillum
trichodeum and small chemoreceptor peg respectively.
By increasing the concentration up to 3.0 M the
frequency decreased gradually to be 9.4 ¥ 0.I4 C/sec.
and 9.3 ¥ 0.I3 ¢/sec. for the sensillum trichodeum
gnd the small chemoreceptor peg respectively .

Regarding the amplitudes of the EAG recorded

from the two sensilla one can notice that they have
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(1) ' (2)

Fig.I11I.2.3. Typical records of the EAG registered from
two sensilla (trichodeum (I) and small chemo.
peg (2) by using electrodes filled with different
concentrations of the KCl solutions.
(A) C.025 ¥ (B) 0.05 K (C) 0.I K (D) 0.25 M
(E) C.5 m (F) I.0 ¥ (G) T.5 K (H) 3.0 K
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KC1 and the frequency (F) and amplitude

(A) of the EAG spikes recorded from two

sensilla (trichodeum & small

chemoreceptor peg).

CO;S:?'/ Sensillum trichodeum Small chemoreceptor peg

. (F) (4) (¥) (4)

0.025 5.2 * 0.IT 29.6 * 0.4I 4.6 % 0.I1 27.2 % 0.59
0.05 6.25% 0.I3  34.4 £ 0.4I 6.52 % 0.10 29.6 £ I.6
0.1 8.3IT 0.I4 36.4 ¥ 0.76 8.45 % 0.09 39.2 * 1.18
0.25 10.4 £ 0.18 47.6 ¥ 0.67 10.38 ¥ 0.08 42 * I.08
0.5 I3.25% 0.12  45.2 * 1.07 1I.72 ¥ 0.08 45.6 % I.39
1.0 16.33i 0.I3 38.7 £ 0.6I 13.852%0.12 36 % o.82
1.5 II.4 = 0.18 124.8 * 0,98 IT.I2 % 0.14 II8.5 % 0.49
3.0 9.4 2 0.14 105.3 Yo.88 9.3 *o0.13 102 2 0.41

Mean - SEE

from I5 replicates .
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the same form of change . In both cases the amplitudes

showed a little increase as the concentration was increased .

from 03025 M up to 0.25 M and then they slightly decreased
until the KC1 concentration reached I.0 M . Therafter,
a rapid high increase followed by a slight decrease
was noticed as the KCl concentration was increased
up to 3.0 M .
By comparing the results obtained from the
two sensilla for both amplitude and frequency one can
deduce that :
I. The response of sensillum trichodeum by using KC1
electrode is higher tham that of the smell

chemoreceptor peg.

2. S.littoralis mothrs activity is low in both KC1

concentrations of 0.25 and 3.0 M . These
concentrations may be used for filling the glass
microelectrode used for studying the effect of

chemical agents on the EAG of sensillum .
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I11.2.3: Effect 6f CaCl., on the recorded electroantenno-

gram (EAG) :

The typical responses of the EAG of the
sensillum trichodeum and the small chemoreceptor peg
are shown in Fig.(III.2.6) . These records were obtained
by using glass microelectrodes filled with different
concentrations of CaCl2 from 0.05 M up to 3.0 M .

The data tabulated in Table (III.2.3) and represented
in Pigs.(III.2.7&8) showed the variations of both
frequency and amplitude of the EAG of the two sensilla
with the variation of the Ca012 concentrations . These
data indicated that at concentration lower than 0.5 M,
the obtained results were nearly similar to those
obtained by treatment with sodium chloride at the same
concentrations . However at concentrations 0.5 M and
above the frequency was clearly lower by using 03012
than sodium chloride . The frequency of impulses of
the two sensilla increased gradually with increasing
the CaCl2 concentration from 0.05 M up to 0.5 M and
then they decreased at higher concentrations up to

3.0 M Ca-Cl2 .

Regarding the amplitudes of the EAG recorded

from the two sensilla one can notice that they have
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Fig.III.2.6. Typical records of the EAG registered from

two gensilla (trichodeum (I) and small chemo.
peg (2) by using different concentrations of
Ca012 solutions .

(A) 0.05 K (B) 0,I M (C) 0.25 ¥ (D) 0.5 M
(E) I.0 M (F) I.5 M (G) 3.0 N
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Table,IIT.2.3. Relation between the omowm concentrations and the

frequency (F) and emplitude (A) of the EAG spikes
recorded from two sensilla (trichodeum & small
chemoreceptor peg.)

Concentration/ Sensillum trichodeum Small chemoreceptor peg
Mol. ‘ _ ——
CaCl (F) i,ﬁbv._ o Aﬂv .‘ (A).
0.05 7.5 £ 0.14 38 ¥ o0.85 7.3 ¥ 0,15 43 § 0.54
0.1 8.6 ¥ 0.I3 89.6 £ 0.38 8.3 ¥ 0.13 85 ¥ 0.95
0.25 10.4 % 0.I14 74.6 % 0.85 10.3 £ 0.14 67.2 £ 0.59
0.5 I2.5 £ 0.18  65.2 % 0.59 IT.2 ¥ 0.13 53.2 & I.2
1.0 II.7 £ 0.06 44.5 * 0,14 9.75% 0.I2 44.7 £ 0.46
1.5 9.08 ¥ 0,06 132 %o0,67 8.32% 0,IT  I27.5 % 0.53
3.0 8,04 # 0,05 TIII.5 # 0.85 7.76 £ 0.05  I08.2 # 0.85
Mesn £ SE from I5 replicates .

b4
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Fig.I1I1.2.8A,B. Relation between the CaCl, concentrations

and the amplitude (A) of the EAG gpikes recorded

from two sensilla (trichodeum (A) and small

chemoreceptor peg (B) .
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the same form of change. The amplitudes showed two
maxima at CaCl2 concentrationg of 0.1 & I.5 M and two
minima at 0,05 & 3.0 M CaCl2 for both sengilla.
Genefally, one can noticed that the trichodium is

more gensitive to CaCl2 stimulation .than the small
éhemoreceptor peg. Moreover, the sensitivity of the two

sensilla to CaC12 is lower then that for both NaCl.

and KC1 .
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IIT.2.4. Comparison between the effect of NaCl, KCl1

and CaCl? on the EAG of antennal gensilla of

S. littoralis :

Results of the EAG responsés'of sensilla

trichodea to different concentrations of NaCl, KC1
end CaCl, are collected in Fig.(ITI.2.9), table (IIT.2.4)
and diagramatically represented in Figures (III.2.I0 A,B)
These results indicated that : |
I. The minimum frequencies and amplitudes of the EAG
were found at the lowest used concentration (0.05 M)
for 811 of the three salt solutions.
2. The pesk values of the frequencies were found at
concentrations of I.5, I.0 and 0.5 M for NaCl, KCl
and Ca012 solutions respectively.
3. The peek value of the amplitude, in case of NaCl was
found at I.5 M, while in case of KC1 and Ca012 solutions
there were two peaks : ' '

(I) small peaks at 0.5 M and O.T M respectively, and

(2) big peaks at the same concentration of I.5 M of

the two salts .

4. The peak values of the frequency and amplitude of
the EAG of sensillum trichodeum were always higher in
case of NaCl solutions than those in case of KC1 and

CaC12 solutions .
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Table.III.2.4. Effect of seven concentrations of NeCl,
KCl and CaC'l2 on the EAG frequency and
amplitudes of sengilla trichodea on

antennae of S.littoralis .

Concentration/ Frequency
Mol. NaCl  KCl " Cacls
0.05 8.2 ¥ 0.11 6.25 £ 0.I13 7.5 ¥ 0.14
0.1 ~ 10.6 ¥ 0.13 8.31 £ 0.14 8.6 ¥ 0.13
0.25 I2.3 £ 0.18 10.4 % 0.18 10.4 * 0.14
0.5 I5.2 2 0.14  13.25 ¥ 0.12 12.5 f 0.1I8
1.0 19.7 2 0.I2  16.33 % 0.13 1II.7 ¥ 0.09
1.5 20.3 T 0.18 1.4 * 0.18  9.04%-0.06
3.0 15.65% 0,19 9.4 % o0.14 8.04% 0.05

Concen./Mol. Amplitudé
0.05 61.6 £ 0.87 34.4 T 0.41 38 % o.85
0.I 76.6 £ 1.49  36.4 ¥ 0.75 89.6% 0.38
0.25 79.3 £ 0.36 - 47.6 ¥ 0.67 74.6% 0.85
0.5 85.7 £ 1.59  45.2 £ I.07 65.2% 0.59
1.0 103.3%2.68 38.7 % 0.6I 44,5% I.14
1.5 I17.5 * I.29 ‘I24.8 £ 0.98 132 * 0.67
3.0 90 "% 1.65 105.3 %0.88 III.5% 0.85

Mean - SE; from I5 replicates .
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From the last observations, it can be concluded
that the least aectivity of the sensillum trichodeum was
recorded by using Calcium chloride electrode, while the
highest activity occured with sodium chloride one.
Other-while, at higher concentration of KCl1 and 03012
the amplitudes of the EAG became higher than those
obtained by using the same concentrations of NaCl.

The previous discussion results that :

The selection of the conductor solution for
filling the micro-electrode used in EAG recording is
based upon being a good conductor for initiating EAG
of less activity, suitable for investigating the effects
of any external chemical agents. For these reasons the
3.0 or 0.I M NaCl and I.0 M C3012 electrodes could be
chosen and used in experiments egspecialiged in sex

pheromone or for using the chemical oder substances.
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I1I.2.5 Effect of the attractant female sex pheromone

on Spodoptera littoralis male moth.

Studies on pheromone reception by the ingect's
antennae was rapidly advanced in recent years. But the

electrophysiological studies, in this field, on the

S. littoralis are still obscure in literature. So, it is

of great importance to pay attention to this study in

order to know many new informations about this ingect.

In thig part of work the EAG of the sensillum
trichodeum and the small chemoreceptor peg was recorded
and exploited for the following studies ¢
a— Determination of the site receptor antennae of S.

1ittoralis male moth to sex pheromone.

b- Effect of using different conductor solution with
gex pheromone on response of sensillum trichodeum of

S. littoralis male moth .

c— Effect of higher pheromone concentrations on the
adult response.

The insects were obtained from & laboratory reared

culture of S. littoralis . Freshly emerged males and

females which were previously seperated in pupul atage
(to prevent mating), were fed on 5/. agueous sucrose
golution for few days before being used in the experiments.

The average length of the male antennal flagellum is




- 152 -

about 7.72 * 0.08 mm long, and consists of approximately
63 segments. Each segment is covered with scales except
for the rostroventral side of its proximal end where

the scales are missing, and each segment bears many
curved sengilla trichodea .

The antennae was fixed using the same technique as
mentioned later . The airflow system and experimental
method were previously in Fig.(II.4). The attractant
(test materials) Cis 9 trans II tetradecadien I YL acetate
wag placed in a glass vegsel, prepared for directing it
over the antennase. Glass microelectrodes of tip diameter
about 50 u filled with 3.0, O0.I or I.5 M NaCl and I.0 M
03012 golutions were used. The tip of microelectrode

was placed on the proximal part of the trichodeum type I
of sensory hairs on the antennae under microscopic
control . The electrode was led to an oscillograph

(400 MD 2C) viea en emplifier .

Airflow was continually directed over the antennal
prepartion . The successive impulse responses were

then recorded .
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a- Site receptor on antennae of S. littoralis male

—
—

moths to sex pheromone :

To investigate how males of S, littoralis

are able to perceive female attracting substances, records
of the EAG were made from the sensilla trichodea and

gmall chemoreceptor pegs on antennae of both sexes

during stimulation with 3.0 NaCl alone and after the
application of the attractant Cis 9 trans II tetradecadien
IYL acetate.

Typical records of the EAG of both sexes are shown in

Fig. (III.2.II.). The data of the records is represented
in table (III.2.5) end Fig. (ITI.2.12 A,B). They showed
the variations of both the frequency and amplitude of

the EAG responses of the olfactory cells in the

antennal sensilla trichodea and small chemoreceptor peg
for both sexes. Both the frequency and amplitude of the
EAG responses showed the same form of change towards

the pheromone stimuletion. The highest EAG response

was recorded in case of the sensillum trichodeum of

the male antennae. In this case, the frequency increased
from I5.65 ¥ 0.I8 cycle/second by using NaCl electrode
alone to 20.I % 0.22 cycle/second after stimulation

. with the attractant sex pheromone, while the amplitude

changed from 90 ¥ 1.65 uv up to I09.I ¥ 0.8 uv respectively.
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(4)

Fig. III1.2.II. Typical records from the olfactory cells
of sensilla trichodea and small chemoreceptor
pegs where 3

(e) Response of sensilla trichodea recorded by
NaCl electrode, (hale -~ Female).

(b) Responge of sensille trichodea Tecorded by
NaCl electrode during exposure to sex
pheromone (liale - Female).

(c) Response of small chemo. peg recorded by NaCl

(d) Response of small chemo. peg recorded by NaCl
during exposure to sex pheromone (Male-Female)
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Table.III.2.5. Responses of the olfactory cells in antennal

sensilla trichodea and small chemoreceptor

pegs of S.littoralisg (records from IS rep.)

Small chemoreceptor peg

Type of S. Sensillum trichodeum
Sex Treatm. () (A) (™ (A)
g 3.0 M NaCl 15.65%0.I8 90 *I.65 I3.42%0.12 64.8%0.8
1
e 3.0 I NaClL ¥
+ 50.1 f0.22 109.7%0.8 1I13.55%0.I3 64 t0.56
Sex phero.
g 3.0 M NaCl I4.6 *0.I  65.8%0.77 14.22%0.04 67.910.87
m
a 3.0 M NaCl +
1 + 14.3 f0.12 6I *0.82 14.09%0.I2 63.630.64
e Sex phero.
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Fig. I11.2.I2A. Responses frequencies of the EAG of
the olfactory cells in antennal sensilla
trichodea and small chemoreceptor pegs in

both sexes of S, littoralis.

A-= 3.0 M NaCl

B = 3.0 M NaCl + sex pheromone.
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On the other hand, no change in both frequency and
amplitude was found when antennal sénsillum trichodeum
of female was stimulated with the sex pheromone.

In this case the frequency was I4.6 % 0.I cycle/second
alone and showed a very little unnoticable decrease to
14.3 £ 0.I3 cycle/second during gstimulation with sex
pheromone. The same finding is present in case of the
small chemoreceptor pegs in both sexes exposed to

gsex pheromone. In this case no significent increase in
impulses frequency or amplitude was observed, before
and after the pheromone application. This is clearly
demonstrated in that by using the 3.0 M NaCl solution
alone. The recorded frequencies were 13.42 ¥ 0.18 and
I4.22 2 0.04 in case of male and female respectively.
Other while by exposing the small chemoreceptor pegs
to stimulation with the sex pheromone; the recorded
impulses from male and females became I3.55 ¥ 0.I3 and
14.09 ¥ 0.I2 cycle/second respectively. This indicates
no significant change in this case.

The last results indicated that :

I. Sensilla trichodea of female antennae didn?t respond
to sex pheromone, while in male, it was very sensitive to it.
2; The small chemoreceptor pegs were not stimulated

by passing the sex pheromone oder neither in male nor

in female antennse.
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This study concluded that, if one wants to

study the effect of sex pheromone on moth of S. littoralis

the experiments must be carried out on the responses of

gsengillum trichodeum of male moth which is specialized

in this function .
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b- Effect of using different conductor solution with

sex pheromone on response of sensillum trichodeum

of S. littoralis male moth.

In this part of work, the effect of sex pheromone
on the EAG of sensillum trichodeum was investigated when
using glasgs microelectrodes filled with different conductor
solutions (3.0, I.5, O0.I of NaCl and I.0 M CaClz). This
was done in order to chose the best suitable electrode

which can be used with sex pheromone experiments.

Fig III.2.1I3, demonstrates two sets of EAG

responses of sensilla trichodee on male S. littoralis .

The first set (A) represent the responses with one of
the last conductors alone, while the second (B) represents
the responses after using the sex pheromone with the
different conductor solutions.

The data of the frequency and amplitude of the
two sets are summerized in table (III.2.6) and diagrammatically
represented in Fig. (III.2.74). The obtained data
indicated that :
I. By using NaCl electrode, the highest response of
sensillum trichodeum to sex pheromone was induced at
NaCl concentration of 3.0. In this case the mean
frequency increased from I5.65 fo.18 by using the conductor

solution alone to 20.I ¥ 0.22 after sex pheromone exposure.
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1 sec

L]

(I) (2)

Fig.IIT.2.13. EAG responses recorded with microelectrode
from olfactory receptor cells sensilla trichodea

of the cotton leafworm male moth stimulated with:

(A) 3.0 M NaCl (I) and 3.0 M NeCl + sex phdromone(2)
(B) I.5 M NaCl (I) and I.5 M NaCl + sex phero. (2)
(C) 0.I M NaCl (I) and O.I M NaCl + sex phero. (2)
(D) I.0 M CaClz(I) & 1.0 M CaCl, + sex phero. (2)
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Table.II1I1.2.6. Responses of the olfactory cells in antennal

sensilla trichodea of S.littoralis male to

different conductor solutions,

(records from I5 replicates).

Treatment Frequency Amplitude % increase
(F) (A) (F) (A)

3.0 M NaCl  I5.65%0.I9 90 %I.65

3.0 K NaCl+ . .

I.5 M NaCl 20.26%0.1I8 I17.5%I.29

1.5 M NaCl+ 54 3 %506 11778-0.67 0.5 0.27

Sex phero.

0.I ¥ NaCl I0.6 f0.13 76.5%1.49

0.1 M NaCl+ 15 5 %5, 07 82.9%1.8 27.3 15.9

Sex phero,. ‘

1.0 M CaCl, IL.7 *0.09 44.5X1.14

1.0 M CaCl,+

Sex phero.  14:8 *0.I2 63.4%0.9 26.4 42.4
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This indicated an increase of about 28.4 /. due to sex
pheromorie application. Also the mean amplitude of EAG
impulses was increased by about 2I.2 ¢. after adding
the gsex pheromone from (90 ¥ 1.65 to I09.I ¥ 0.8 uv

for NaCl solution and sex pheromone + NaCl, regpectively).
o. In case of using 0.I M NaCl electrode the recorded
percentage of increase of mean frequency and mean .
impulse amplitudes due to sex pheromone exposure were
found to be 27.3 & I5.9 ., respectively.

3. The percentage of increase in both the frequency and
amplitude by using 1.5 M NaCl electrode during the seXx
pheromone exposure, may be consgidered negligible as

estimated only of about 0.5 '/ and 0.27 /. respectively,

table (IIT.2.6).
4. By using I.0 M CaCl, electrode with sex pheromone

application a considerable increage in the mean

I+

frequency was observed. It increased from II.7 0.29

0.I2

1+

cycle / second by using the salt alone to I14.8

cycle/ second, after sex pheromone application.
Thig indicated an increase of about 26.4 + . On the other
hand, the amplitude showed a high percentage of increase

which estimated of about 42.4 + after exposure to

gex pheromone, table (111.2.6) .
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Fig.IIT.2.I4. Percentage of increase in EAG response
(frequency and amplitudé) recorded from sensilla

trichodea on S.littoralis male antennae due to

using the sex pheromone together with different
conductor solutions .
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C. Effect of high concentration of sex pheromone on

the EAG responses of the male sensillum trichodeum:

The effect of different concentrations of
séx pheromone was studied in this part of work.
1,2,3,4, and 5 mg, of sex pheromone were applied in
capsules ( each capsule contains one mg ) . Figure
(IIT.2.I5) represents typical records of the EAG of
the sengillum trichodeum . The data tabulated in
Table (III.2.7) showed that no significant difference
in regponse was detecf among the tested pheromone

. concentrations. The p%%centage of increase in frequency

and amplitude of the EAG due to the effect of different
pheromone concentrations ranged from 25¢. ~ 29 % and

from 37.2 * - 48.3 *. respectively .




Fig.III.2.I5. EAG recorded with microelectrode from

sensillum trichodeum of the cotton leafworm
male moth stimulated with different loads

of sex pheromone (I1,2,3,4,5 capsules).
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IIT.2.6. Effect of the odor chemical subgtance on

both sexes of S.littoralis :

Several studies on odor reception by antennae
in different insect species have been done in recent
years (Den Otter.et.al.,I979)° But, due to the availéble
knowlege, no work has been carried out on the odor

reception by antennae in S.littoralis moths.

This part of work represents a trial to
evaluate the possibility of using the EAG records to
determine the important role of some sensilla as odor

receptors in S.littoralis males and females .

The effect of two odor chemical compounds, amyl acetate
ethyl butyrate on gensillum trichodeum and small
chemoreceptor peg on the antenna of both sexes was
invegtigated.

The EAG of the two sensilla was recorded from moth
antennae, by using the previous mentioned recording
technique described in chapter (III.2.5).

Female moths used in this experiment were obtained
from a laboratory reared cultur after being left with
males for a period of 2-4 days after emergence . This
period was assumed as enough to insure mating and
subsequantly using them as gravid mated females . The

average length of the female antennal flagellum measured
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about 8.91 - 0.23 mm long, and consisted of
approximately 65 segments, each segment bears many
curved sensille trichodea. The antennae was fixed,
uging the same technique as mentioﬁed before., Also
the airflow system and the experimental arrangement
for the EAG recording are the same as previously
shown schematically in Fig.(II.7) . A piece of filter
paper, wet with the desired chemical substance, was
placed in a glass vessel and directed to the antenna.
Glass microelectrode of tip diameter 50 u filled with
3.0 M NaCl, was placed on the proximal part of the
sensillum of sensory hairs on the antennae by the aid
of micromanipolater together with a stereo-microscope.
The electrode was led to the recording.system via an |
amplifier. Continuous airflow was directed over the
antennal preparation and the EAG responses were

directly recorded on & chart paper .
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III.2.6.I. Effect of amyl acetate as odor stimulus on

sensilla trichodea and small chemoreceptor

pegs on antennae of both sexes of S.littoraligt

Typical responses of the olfactory cells
in antennal sensilla trichodea and small chemoreceptor

pegs of S.littoralis males and females to amyl acetate

are shown in Pig.(III.2.I16) . The date from this figure
are tabulated in Table (III.2.8) and represented in
Pig.(III.2.I7) . The experimental results showed that:
T~ Both the frequencies and spike amplitudes of the EAG
regponses recorded from gsensilla trichodea on male
antennae were slightly varied when exposed to the amyl
acetate odor. In this case the mean frequency was
increased by only 0.82 % (I5.75 ¥ 0.I5 to I5.88 ¥ 0.1
cycle/second) and also the mean spike amplitude by

only 0.54 ‘% (from 73.6 £ 0.67 to 74 % 0.47 uv .

2- In case of femals the sensilla trichodea showed
high regponse to odor emanated from amyl acetate .

This is clear from the increase in the frequency of

the response by 44.7 % . Also, the EAG amplitude showed
a very high percentage of increase of about II9.I 7
after using the amyl acetate stimulation . This is
clearly shown in Table (III.2.8). -
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3- As for the stimulation of small chemoreceptor pegs
with amyl acetate, an increase in impulses frequency
and amplitude was observed in both sexes . In males,
the frequency showed an increase of about 45.4 7
while in females the increase in frequency indicated
a percentage of about 4I.8 / Table (III.2.8).

4-The amplitude of the responses of the small
chemoreceptor pegs to 2 7/, amyl acetate in both sexes,
showed a noticeable increase . In males, the gpike
amplitude was increased by 150 7, while in females
the percentage of increase due to amyl acetate

treatment egstimated of about 66.6 7 .
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Fig.III.2.I6. EAG records from olfactory receptor cells
(sensilla trichodeas & small chemoreceptor pegs)
of the cotton leafworm moths before and after
amyl acetate stimulation where .

(A) Response of sensilla trichodea to NaCl (P-M)
(B) Response of sensgilla trichodea to NaCl +

amyl acetate (Female - Male)
(C) Response of small chemoreceptor pegs to NaCl
(D) Response of small chemoreceptor pegs to NaCl+

amyl acetate (Female - Male).
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ells in antennel
gensilla (trichodea and small chemoreceptor

pegs) of S.littoralis moths,

(records from I5 replicates) .

Type of S. S

ensillum tricodeum Small chemoreceptor peg

Sex Treatm.

(F) (A) (® (A)

M

i 3.0 M NaCl

e

3.0 M NaCl
-+

2/ Amyl ac

15.75%0.16 73.6%0.67  I4.7%0.II 71.1%0.42

15.88%0.1  74. £0.47 co.7t0.14 177.8%3.6

Increase /-

0.82 0.54 54.4 150

3.0 M NaCl

3.0 M NaCl
+

2 -/ amyl
acetate

o~pE o

15.210.T 85.8%0.06 14.8%0.07 90 0.1

+0.16 188 10.I3 21 20.I8 I50 0.3

Increasgse 7-

44.7 I19.1 - 41.8 66.6
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No of sp 'ik'trsA‘;ec . ]

R
Trichodeum Small chemo. peg

Fig.ITII.2.17A. Responses of the olfactory cells in
antennal sensilla trichodea and small

" chemoreceptor pegs in both sexes of S.littoralis .

Male Female
- :
A= 3.0 M NaCl
B= 3.0 M NaCl + amyl acetate.
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Amphitudefuy)

Ly

)

B A B

Trichodeum Small chemo. peg

Fig.II1.2.I7B. Mean spike amplitudes in antennal gensillum

trichodeum and small chemoreceptor peg in both

sexes of S.littoralis .

Male Female

A= 3.0 M NaCl
B= 3.0 M NaCl + amyl acetate.
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111.2.6.2. Effect of ethyl butyrate as odor stimulus

on both sensilla (trichodea and small

chemoreceptor pegs) of female moth S.littoralig.

To investigate were females of S.littoralis

able to perceive ethyl butyrate, the EAG records
Fig.(II1.2.I8) were made from two sensilla (trichodea
and small chemoreceptor pegs) on entennae of females
before and after the ethyl butyrate exposure. 3.0 M
NaCl glass microelectrodes were used for these records.
The obtained data were tabulated in Table (III.2.9) and
repregented in Fig.(III1.2.I9). The results indicated
that the frequency of the EAG of sensillum trichodeum
increased from I5.I % 0.I4 to I9.6 % 0.44 before and
after ethyl butyrate exposure respectively indicating

a percentage of increase of about 29.8 % . Other while
when small chemoreceptor pegs were stimulated the spike
frequencies showed a change from I4.05 = 0.26 cycle/sec.
to I8.06 = 0.X» C/s before and after exposure respectively.
This represented a percentage of increase in responge

of 28.5 % (Table III.2.9) .

Stimulation of sensilla trichodea with 2 %, ethyl
butyrate resulted in an increase in the spike amplitude

from 82.4 £ 4.2 uV to I20.2 = 2.4 uV indicating
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Fig.111.2.18. EAG records from olfactory receptor cells
(sensilla trichodea & small chemoreceptor pegs)

of the cotton leafworm female moth stimulated with.

(A) 3.0 M NaCl (trichodeunm)
(B) 3.0 M NaCl + ethyl butyrate ( " )
(C) 3.0 M NaC1 (smell chemoreceptor peg)

(D) 3.0 M NaCl + ethyl butyrate (S.chemo. peg )
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$120.20
$t14.20

Fig.I1I1I1.2.19. Responses of sensilla trichodea and

small chemoreceptor pegs of S.littoralis

female moths to ethyl butyrate .
(B) = Sensilla trichodea

(1) ,
(c) ,
(1) ,
(B) ,

(D)
(c)
(D)

—
b—

i

Small chemoreceptor peg
3.0 M NaCl
3.0 M NaCl + 2 % ethyl butyrate




a percentage of increase of 45.8 % in response .
Moreover, the small chemoreceptor pegs sensilla showed
nearly the same response to odor emaneted from 2 7

ethyl butyrate as those in case of sensilla trichodesn,
where the percentage of increase of amplitude was 45.2 /.
This represented a change of amplitude from 78.6 s 5.2 uV
to II4.2 - 3.2 uV before and after treatment with ethyl

butyrate respectively .

FProm the last results and discussion about
the function of the sensillum trichodeum end small
chemoreceptor peg as sengitive chemoreceptor. It is
clear that the EAG recording is fhe mbst accurate
method by which we can detect any change, even if it is
very tinny in the sensilla’s response towards any

chemical stimuli .
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Preliminary study on the role of sensgilla chaetice as

g mechanoreceptor :

Mechanoreception includes the perception of
any mechénical distortion of the body . This may result
from touching an object or from the impact of vibrations
borne through the air, water or the substratum .

Mechanoreception includes the sense of hg%ring .

In insects, the sengillum cheeticum on moth’s
antennae was thought to be a mechanoreceptor (Van der

Pers and Den Otter,I978),

The present study is a trial to detect this
function of sensillum chaeticum by EAG recording .
Two types of sensille chaetica are present

on the antennae of S.littoralis . This sensillum has

a blunt end, where the tip diameter measures I.5 um
and contains a pore of I um in diameter (Fig.III.I.I6).

The mean length of type I is 8I.I ¥ 1.5, 68.8 ¥ 0.9
in males and females respectively'. The typical sensillum

chaeticum is straight with a base diameter 8f 3.5 um .

For EAG recording, the sensillum chaeticum
was fixed as previously mentioned in part 2.I chapter III.
The recording glass microelectrode isg filled with 0.I M

NaCl as a conductor solution . This electrode was
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placed on the tip of the sensillum chaeticum, and

conected to the recording system. The sensillum was, then -
stimulated by different mechanical sounds from different
gources . The EAG responses due to different types, rates

and speeds of different sound were recorded.

Figures (I11.2.20 & III.2.2I) illustrate
the sensillum responses of both sexes to mechanical
gounds . This clear that, no differences occured hetween
female and male . Also any change in the frequency of
different sounds accompanied with the same changes in
responses frequency . It could be obsérved that the
number of gpikes/second of the EAG responses was equal
to the number of mechanical beats/sec.
The obtained results showed complete confirmation for
the findings of Albert and Seabrook (I973), who thought
that this type of sensillum could belconcerned with

mechanoreception .




Fig. II1.2.20. Responses recorded from the sensillum
chaeticum tip on the female antennal flagellum

of S.littoralis by using different sounds from

different socurces .
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Fig.III.2.2I. Responses recorded from the sensillum

cheeticum tip on the male antennal flagellum
of S.littoralis due to different sounds from

different sources .




