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ABSTRACT

The sense organs on antenna of the egg parasitoid Trichogramma
evanescens (Hymenoptera: Trichogrammtidae) were investigated using a scanning
electron microscope. The antennal sensilla showed strong sexual dimorphism as
their number and types differed in female and male insects. The anienna of
the female displayed 14 types of sensilla: basiconic capitata peqg (types 1 and 2),
campaniform, chaetica (types 1-3), coeloconic, falcate, placoid (types 1 and 2),
styloconic and trichoid {types 1-3). The male antenna exhibited 12 types of sensilia
which were: basiconic capitata peg (fypes 1 and 2), campaniform, chaetica (types 1-
3), coelogenic, placoid {types 1 and 2} and trichoid (types 3 -5).

The falcate and styloconic sensilla were only chserved on the femaie
antenna, meanwhile, trichoid sensilla types 4 and & ware oniy detected on the male
antenna. Variation in the structure and distribution: of antennai sensilia in both sexes
are discussed, and also their function suggested. The survey could be used as a key
for identfication of Trichogramrma spp.

Keywords: Trichogramma evanescens; Antennae; Sensilla; Scanning electron
MICIoscopy

INTRODUCTION

Trichogramma spp. are xiremely tiny wasps {ca. 0.5 mm in length
and B ug in weight) that are used worldwide to controi lepidopteran insect
pests (Nagarkatli and MNagaraja, 1977, Wajnberg and Hassan, 1994). in
Egypt Trichogramma evapescens Westwood attacks many lepidopteran
pests thai aftack various crops such as raize, sorghum, rice, wheat,
sugarcane, cotton, omato, cabbage and fruil trees (Nasr ef 8/, 1995 Hegazi
ef af. 2004; Sakr et al. 2007; Sherif of 2. 2008; Tohamy, 2008).

Anteninae of parasitic Hymenoptera are involved in habitat searching,
host iocation, host examination, host recegnition, host acceptance, host
discrimination, mating behavior and oviposition, (Weseloh, 1972; Dahms,
1984; Bin and Vinson, 1988; Vinson et al. 1986; isidoro et al. 1596; Meyhdfer
gt al. 1997 }When a suifable host egg is encountered, the female
Trichggramma examines the egg by antennal drumming, drilis into it with her
ovipesitor and lays one oF more egg within the hest egg, depending on its
size Antennae of male parasitic Hymenoptera are invoived in courtship
behavior {Isidoro and Bin, 19851 Antenna! sexual dimarphism is expressed in
iz, shape, segment nurnber and sensils types (Navasern and Elzen, 1891).

I 3 previows study on recognition and searching behavier process of
two parasiteids of Trichogramma spp. on eggs of Cydia pomonelia L., it was
found that insects usad chemicals for otientation o host eggs {Sakr, 2008).
is therefore necessarily to foliow up this study by surveying the  sense
organs on antennae of both male and female 7. svanescens as ihis
paragitond 3 most active and wide spread in Egyrt
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MATERIAL AND METHODS

Rearing of Trichogramima evanescens:

Trichogramma evanescens wasps were reared on eggs of the
Angoumois grain moth Sitotroga cerealelfa Oliver in an environmental cabinet
set at 2721 °C, 16L: 8D photoperiod and 60 to 70 % reiative humidity. The
strain was kept in glass tubes (23 cm long and 2 cm in diameter) closed with .
muslin. Two tubes for strain were confined in plastic containers (18 x 13 x 6
cm). One half of the container was darkened by black paper to keep the
adults parasitoids away from the lid. About 3,000 adult 7. evanescens per
tube were supplied with ca. 10,000 host eggs. After three to four days, when
the eggs started to turn black, the tubes were placed in another
environmental cabinet at 1841 °C to slow down their development. Two days
later, following death of adults, the egg-cards were removed from the cabinet,
reduced o one third and placed into a new {ube. When the adult wasps
started to emerge, they were supplied with a new egg-card and transferred to
the warmer cabinet,

Scanning electron microscopy (SEM)

Upon emergence of 7. evanescens adults they were carefully
collected and sexed and pilaced separately and prepared for Scanning
Electron Microscopy {(SEM) viewing. Ten specimens of each sex were fixed in
2.5% glutaraldehyde for 24 h at 4°C. Postfixation was in 1% osmium
tetroxide for 1 h at room temperature according to Harly and Fergusen
(1990). The specimens were then dehydrated in ascending concentrations of
acetone until dried te the critical point and finally sputter coated with gold.
The examination, measurements and photographing were done through a
JEOL Scanning Electron Microscope (JSM-Tayg A) eqmpped with image
recording and processing system (Semafore).
ﬁc\:bbrev:atlons used in the text, tables and figures of this paper are:

= Club
Ani = Aneliusi
An2 = AneliusZ
Frt = Funicle 1
Fn2 = Funicle 2
Fn3 = Funicle 3
P = Pedice!
R = Radicle
Sc = Scape
BCPS1 = BasiconicCapitate Peg Sensilla, type 1
BCPS2 = BasiconicCapitaie Peg Sensilla, type 2
Cas = Campaniform Sensilla
ChS1 = Chaetica Sensilla, type 1
ChS2 = Chaetica Sensilla, type 2
ChS 3 = Chastlica Sensilla, type 3
CoS = oeloconic sensilla
FS = Faleate sensilla
PS1 = Placoid sensilla, type 1
PS2 = Placoid sensilia, type 2
StS = Stylaconic Sensilla
TS1 = Triehoid Sensilla 1
152 = Trizhoid Sensilla 2
TS 3 = Trichoid Sensiia 3
154 = Trichoid Sensilla 4
TS5 = Trichold Sensilla 5
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RESULTS

Terminology :

The literaiure on morphology of insect antennae is somewhat
inconsistent and confusing with different names and terminologies assigned
to sensilla types despite similarity in form and distribution. The nomenciature
reported by Chapman (1998}, Isidoro et al. {1996), Amomsak et al. (1998),
Pettersson et al. {2001), Ryan (2002}, Bleeker ot al. (2004) and Onagboia et
al. {2008} were as much as possible followed.

General description of antennae of T. evanescens

The antennae are strongly sexually dimorphic in T. evanescens, eight
distinguishable segments compose the female antenna and nine segments in
male antenna. Each antenna consists of an elongate scape with basal
radical, pedicel and flagelium. The flagelium is differentiated into basal aneli
{ring segments), funicel and apical club, which are ail apparent especially in
the female antenna.

The length of the antenna is longer in male than in the female
insects, as the mean total antennal length was about 231.38 £ 06 ym and
205.82 + 0.9 pym, respectively, as calculated from the mean of 10 individuals
from each sex as shown in Table 1.

Table 1: Average length t SE {(um} of antennal segments in female and
male T. evanescens

Antennal segments Female Male
Radical 83+£0.21 7.6+£0.19
Scape 67.2+0.356 50.0 £ 0.31
Total 75.5%0.31 578+ 0.24
Pedicel 31.6 0.45 33.5+G.25
Anelius 1 2.7+0.09 2.5£0.12
Anellug 2 64012 7.2+0.14
Funicel 1 7.4+0.22 16.4 £ 0.26
Funicel 2 102+ 0.92 17.8+0.18
Funicel 3 - 24.9+0.14
Club 71.95+0.72 71.33+0.19
Mean total length of antenna 2058+ 090 231.4+ 0,56

The female antennal surface has a corrugated cuticular wall
possessing several types of sensilia. The flagellum consists of 2 anellar
segments, 2 funicular segments and a club of one segment (Figs. 1A and
2A). The first anellus {An1) is a small cylindrical ring-like structure. The
second anellus {An2) is triangular in profile. The funicular segments are
cylindrical. The first funicle segment {Fn1) is shorter than the second (Fn2).
The apical or club segment is broadest at the midpoint, slightly tapered,
curved apically, bliunt fiattend on the dorsal surface and curved on the ventral
surface (Fig. 1A). The club is covered with numerous types of antennal
sensilla on the ventral surface.

The surface of the male antenna! scape and pedicel segments are
similar to that of the female anfenna, but the surface of the club is more
irreguiarly corrugated and covered with numerous relatively long sensilia.
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Fiag.d A Acdul femels T evapescens antenna showing Fffersni
spgererls, (K BHD)
7 Aduit male T, evanescens antennas (X 500)

The maie antenna s commposed of 2 anelar segments, 3 funicolar
segmeniz and 8 olub of one segment (Fig. 18). The first anelius Bni) is
disffinct hin segmerd and oylingdrical ring-fike structure, The second anefius
(An2) is tnangular i prodle aed fused with the first funicle segmentl. The
funicutsr segments ave oylindricad, the sewond funicle (Fn2) is shorer than the
first (Fm by and thirgd {5 sl The oieb forme an elongate wbe ke strocture. The
-chiby s slightly corved with 2 Blunt apex, & desp ne or corrugsled wall is
evident an e dosclaterst suface and indicates segment boundares (Fip
18
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Antennal sensilla types

A considerable number of different types of sensilla are evident on
the various antennal segments, according to their position, size, shape and
cuticular attachment 14 and 12 types of sensilla appear on the female and
male antenna, respectively. These sensilla are: basiconic capitate peg
sensilla (BCPS) in two types, campaniform sensilla {CaS), chastica sensilla
{ChS types 1-3}, coeloconic sensilla (CoS), falcate sensilla (FS), placoid
sensilla (PS) in two types, styloconic sensilla (StS) and trichoid sensilia (TS,
tvpes 1-5). The club segment contains the greatest number and range of
sensilla types. The iypes. number and distribution of the antennai sensilla of
the aduit female and male ars given in Table 2,

FEMALE ANTENNAL SENSILLA

‘ Eight groups of antenna! sensilia were recognized and classified to
1% sensilla types: basiconic capitate peg sensilla (types 1 and 2),
campaniform sensiiilum, chaetica sensilla {types 1-3), coeioconic sensiliurn,
falcate censiilum, placoid sensilla (types 1 and 2}, one styloconic sensiilum
and trichoid sensifia (types1-3).
Basiconic capitate peg sensilla (BCPS}

The two type of pasiconic capitate peg sensilla (BCPS1 and 2) are
distinguished by their external structure shape. BCFS are bulb-like structures,
eact: set into & shallow cuticular depression.

Witn higher magnification the BCP31 were shown to possess an
indistinct stalk with a tapered blunt apex and appears more slender than
BCPG32, which possesses a much more rounded capitate pag on a distinct
stallc. An obvious ring of wrinkled cuticle surrounds the stalk, which s setin a
distinct cuticular depression (Figs. 2 A & Bj. Another BCPS1 lies o the
ventrai region of the club near the apex, it is about 1.93 + 0.05 um long and
nceurs between members of the first row of falcate sensilia {Fig. 2 C), the
shallow depression is 2.6 £ 0.31 um in diameter.

Five BCPS2Z cocur on 7. evanescens female antenna of which three
are detected on the club dorsum in a fiangle shape, one on each of the
medial portion of the second funicle and dorsal surface of the firs: funicie. The
BCPS2is 3.12 £ 0.1 um long and the shallow depression is 2.9 £ .24 umi in
diameter (Fig. 2 B}

Campaniform sensiifa (Ca$S)

Campaniform sensilla are convex discs-like structures arising from
the cuticie. The basal region is composed of wrinkled cuticle and ihe distal
sensilla surface is smooth. Cas are 1.2 £ 0.1 um in diameter. Four Cas coour
on the distal area of the pedicel segment {Fig. 3). Two of these sensilla are
iccated on the iateral surface and lie cinss iogether, A thid Ca% occurs on
the ventral surface of the pedicel and the fourh CaS corurs on the madial
surface,

Chaetica sensifla (ChS)

Three types of chaetica sensiila (ChS types 1,2 and 3; ccocur on T,
evanescens antennae. These organs are ciassified according to their
cuticular surface, structure and basal socket.

Chaetica sensilla type 1 is distnbuted on all female antennal
segments except the sscond ansfius. Ch81 vary in length betwaen 11.7 -
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27.0 pm, with the longest sensillum on the first funicle (27.0 £ 0.75 pm long).
Length and basal socket characteristics vary according to location, but shaft
morphology is similar. ChS1 are elongated, pointed or slightly curved and’
surface walls show fongitudinal ridges. Ch31 on the club narmally have a
small conical basal socket with shaft slender and straight or slightly curved
(Figs. 2 A & 4 A). ChS1 on funicle, anellus, pedicel and scape show deep
insertion intc the socket, appear thicker and are more pointed. 4
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Fig. 24). Female antenna showing sense organs on club segment
(X 1000) ’
B). Higher magnification of club segment with (BCPS2)} & (PS 1& 2)
{X 5000)
). Higher magnification for BCPS1& StS on the apex of the ciub (X
4000)

Chastica sensilta, type 2 is set in a socket, has a smooth shaft and
few grooves on fhe cuticular surface (Fig. 2 A). Four ChS2 occur along the
venteral surface of the scape. The sensillum length is 11.71 £ 0.24 pm.
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Chaetica sensilla, type 3 occurs at two locations: on the basal portion
of the pedicel and on the radical (Fig. 4 B). Each sensillum is a triangular
peg- like structure with smooth cuticle and blunt apex. ChS3 is relatively
short, measuring 1.4520.2 pm long with 1.11+0.1 pm basal width. ChS3 is set
in a socket Fourteen ChS3 occur on the radical arranged in groups: 4
sensilla in 2 groups on the ventral and dorsal surfaces and 3 sensilia in two
groups on the laterai and medial surfaces. Six Ch83 occur on the basal part
of the pedicel: a group of 4 sensilla on the lateral surface and a group of 2
sensilia on the dorsal region,

Table 2: Types, number and distribution of sensilla on the antenna of
female and male 7. evanescens

. No. of sense organs located cn the antennal segm]ants
Sensilla Measunmnents Anellus|AneltusiFunicle(Funicle|Funiclel Agpical
types Scape [Pediceli” > 4 2 3 1 (?Iub

F M FIMIFIM|FIMIFIM FI{M|/F{M|Male  F M
BCPS1 #.9 =l === =] =] - o 1 1
BCPS2 (3.1 e b=~ =T =T1]1]1 ] 1 31 3
Cas 1.2 ~j-Jala]=-1=-1=-1T-1=1=-1-1-= _ —F =
iChS 1 18.1 814161611131 ~ 1 T |- |10 - .- 1 -
ChS 2 11.7 4{al-Ja]=l=]] -]~ ~]--1= - — | ..
IChS 3 1.5 14|(14]l6|6|~[~-|-|=]-|-F-1-~- - - | -
ICoS B.5 —j=t=j=t=| =yt [T ]-[=11]1 - =
FS 11.7 S (DU SR [N SN SV (VURY [VUR IOV IR R I - 25 1 —~
IFS1 34.7 -] Tl ]l ===~ — 2 2
IPS2 131.5 JENNN I DU U IS G U BUR UURS RN NN - ] 2
S5tS 11.8 —[=T<T=T=-T=1T=-1-71-1{-§-}- - 1 —
[TS4 27.0 [ [N [ IR N [N DU R U e p 0] -
TS2 11.0 [N L AU AU A I R i OO RO I e — 104 —
TS3 4.3 4 a4t~ =l=]=] =] =]~ - - | -
TS4 50.4 e fm | == ==t - T{-}|8 <] ~ 120
TS5 135.5 U UNE RN IO NN I (RS QR SN IS R R - = 1
(Total 30126161611 (1111188112138 7 149 29

Coeloconic sensifla {CoS)

Two CoS are present on each female antenna. Both occur in the
same position on the lateral surface of the second funicle and the second
anellus. The former occurs next to BCPS 2. CoS vary in structure: they have
the form of a pit organ or cccur as a peg protruding from a pit organ {Fig. 5)
More variation in structure is present on the funicle than anellus CoS show
variation of the apical shage of the funicle peg.

Falcate sensilla (FS)

FS are sickle-shaped and apically sharp when viewed from the lateral
or dorsal surface. They have parallel slanting furrows on both fiattened lateral
surfaces (Fig. 8) and transverse grooves on the dorsal surface. The shaft
projects from a circular basat depression {4.26' £ 0.07 ym diameter) with a
thick edge. The sensiflar field is aligned and directed distally. A group of 25
FS (1185 £ 0.21 pm) are only observed on the venteral region of the club,
arranged in 8 rows. FS are oniy found on the female antenna and have no
terminal pores, however the tips appear dark {Fig. 8).
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Fig. 3. Campaniform sensiiium on the pedicie segment (X 2200)

Fig. 4 A}, Higher magnification of the club segment with ChS1, 5tS, FS§,
P51 and PS2 (X 4500)
B). Higher magnification of the radical segment with ChS3
{X 406003
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Fig. 5. CoS distributed on second anellus and second funicel éégments
(X 3500)

Fig. 7. Sense orgns howmg on club segmetf fema e antenna TS1
~ & 2, PS1 & 2, ChS1 and StS (X 1500
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Placold sensilla (PS)

Placoid sensilia are elongate plate-like sensory organs with
corrugated shafts containing numerous pores. Each sensillum arises from an-
elevated cuticular rim and is tapered apically. Owing to a difference in the
density of pores, we separate them into PS1 and PS2 (fig. 7). PS1 are longer
and wider than PS2. Each PS1is 34.7 £ 0.12 uym long and 2.47 + 0.12 ym
wide; PS2 is 31.5 £ 0.1 ym long and 2.1 + 0.23 ym wide. Two PS1 and 2 PS2
are present on the female antenna, both types are situated along the
longitudinal axis of the club. Two P31 are located on the venterolatera and
mid-dorsally on the club. A PS2 occurs on the dorsomedial and dorsolateral
surface (Fig. 7) of the club and its tip ends distal of the club, PS1 and 2 are
distributed over the club except on the ventral surface which contains faicate
sensila. PS1 and 2 are arranged alternately around the club from
dorsomedizal to dorsolateral (Figs. 2 A & Band 4 A).

Styloconic sensilla (StS}

Styloconic sensillum is curved with a longitudinally fluted surface
(figs. 4 A, 6 and 7). StS is seated upon an elevated conical cuticular base,
about 0.92 pm in height StS is 11.8 £ 0.1 um long. One StS occurs at the
apex of the female antenna, but not detected on the male antenna.

Trichoid sensillz (TS)

Trichoid sensilla types have been designated on the basis of extemnai
structure and size. Three types (TS 1. 2 and 3) were found on the female
antenna.

Trichoid sensiila, type 1 is refatively long (27 + 0.23 um), has no
socket and is tapered with a small bulb-like protrusion at the apex; TS1 has a
small area of smooth cuticle basaily and longitudinally fiuted wall toward the
apex {figs. 2 A, 4 A and 7). TS1 occur only on the fernale club; ten TS1 are
dispersed on the dorsal surface.

Trichold sensiia, type 2 (figs. 2 A and 7) is 10.97 + 0.22 um long,
tapering arising directiy from the cuticle {no socket is present) and terminates
with a amall hooked apex. TS2 are the most abundant sensilla type with more
than 104 on the femaie antenna. Numerous TS2 occur on the proximo-ventral
region and half of the lateral surface of the club (Figs. 2 A & 7); a few occur
on the proximo-dorsal suiface. TS2 are arranged in one row around the first
funicle, and 2-3 rows on the second funicle (Fig. 2 A); they occur more
frequently on the ventral surface than on any other surface of these
segments. TS2 similar to ChS2 in external appearance but differs in insertion
into the cutlicle.

Tricheid sensilla type2 is relatively short 4.35%0.25 pym long and
occurs only on half the dorsal surface of the scape. TS3 is unsocketed, has a
smooth cuticular wall and tapers toward a blunt apex. Four TS3 occur on the
female antenna. Female and male TS3 appear identicai (Fug 2A).

MALE ANTENNAL SENSILLA

© 8ix groups of antannal’sensitla were. recogmzed and classified into
12 types of senaila on the male antenna of 7. evanescens: basiconic capitate
peg sensila (type 1, Z), campaniform sensillum, chaetica sensilla (type 1, 2
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and 3), coeloconic sensillum, placoid sensilla (type 1, 2) and trichoid sensilla
(3, 4 and 5).
Basjconic capitate peg sensilla

Six BCPS2 occur on the male antenna, 3 on the funicle segments
and 3 on the club segment. Their structure, cuticuiar wali, length and basal
width are similar to those of the female. Each BCPS 2 is located near a joint-
line furrow con the antennal cuticular surface (Figs. 8 A & B}. One BCPS1
organ is located on the dorsolateral surface of the club (Fig. 8 A).
Campaniform sensilfa _

Campaniform sensilla are present on the apex of the male pedicel
and have the same external features as those on the female pedicel.
Chaetica sensilla

Chaetica sensilla (types 1, 2 and 3) occur on the male antenna.

As for the three types 1, 2 and 3 of Chaetica sensilla they were found
similar as in the female insects.

Coeloconic sensilium

Two CeS occur on the maie's club, the first is situated on the second
anellus; another is on the second funicle (Fig. 8 A), their structure resembies
those of the female.

Placoid sensilla

Two PS1 and 2 PS2 occur on the male (Fig. 8 A), PS1 and 2 on the
female and male antennae are similar externally but the male PS types are
longer than the females PS. PS1 and PS2 are 40.9 £ 0.31 and 38.5 £ 0.22
Hm long, respectively,

Trichoid sensilla

Trichoid sensilla (types 3, 4 and 5) occur on the male antenna, type 3
is smooth, short and only occurs on the dorsal region of the scape, their
structure and number are identical to the female.

Trichoid sensilla type 4 is the most abundant of trichoid types and
distributed over the entire of the ¢lub (Figs. 8 B} and 39 in number, they were
not observed on the female antenna. TS4 resemble TS1 as both lack a
socket arising from the corrugated cuticular wall, their bases are smooth {Fig.
8 B) and shafts are slightly fluted. TS4 measures 59.47 + 1.65 pm in length
and 1.47 + 0.1 pym wide at their base.

Trichoid sensilla type § is a long and only located on the club's apex
(Fig. 8 B). One TS5 occurs on the dorsomedial surface. TSS lacks & socket;
the cuticular wall is smooth, the apex is blunt and the shaft is 35.52 £ 1.32
Km long. TS5 cccur only on the male antenna.
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b

wr megnification of the funicel segments with BCPS2, Cob
and T84 (X 1500)

B} Hinher magnification of the club segment with BCPSY & 2 and
TS4 & 5(% 1000)
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DISCUSSION

Sensilla on female and male antennae differ in their structure, type,
numbers and distibution. A greater abundance and variety of antennat
sensilia oceur in the female antenna.

The basiconic capitate peg sensilia (BCPS) described in the current
study resemble the "multiporous pegs sensilla” on the eulophia Tefrastichus
hagenowil (Ratz.) (Bartin of al. 1981). Type 1 is practically the same as type 2
but can be differentiated on the basis of the basal depression and stalk. The
same organ was found and described by Amomsak of al. (1898). BCPS 2 in
T. evanescens resemble those described and termed “ampullacea” by
Voegelé et af. (1975} for 7. brasfliensis and T. maltbyi. Similar structures to
BCPS type 1 and type 2 have been reported on the pteromalid Pteromalfius
cerealefla {Ashmead) and cailled "basiconic capitate peg sensilla” {Onaghola
el al. 2008). in T. svanescens, BCHS are found on all flagellar segments,
except 'the anslli, Basiconic capitate peg sensiila have been suggested fo
have an olfactory function on the basis of sxternat appearance (Dahms,
1984, Wibe! ef al. 1984; van Baaren ¢f 2/, 1396} or {0 be hygro-, therms- and
mechanorecepters (Wibel sf al. 1984). The grooves appear punciate, which
may indicate that pores support an oifactory function for BCPE.

Amomsak ef al (1998) found only one tvpe in T. ausfralicum which is
simitar ta the unperforated dorned cupola. Cas otcur on the distal surface of
the pedicet of both sexes in M. vitripennés and 7. avstralicum. Campaniform
sensilta have not been reporded on the pedicel of other Trchogramma
species (Voegeld of al, 1975; Olson and Andaow, 15933,

Chastica sensilla in T svansscens appears similar {0 sensilla
described in T. ausiraficusn by Amornsak gt al (1898] ang “aporous (AP
sensifla richedea B° in 7. pubitgle (Olson and Andow, 19583} In @it theee
species, the number of Ch81 is precisely the same 7s found on the pedicel,
aneli and funicle, but differ on the scane and cub. Dson and Andow (18493}
reparied that ooly one type of sensilen occutred on the scape and pedical of
T. nubiale and this was probably @ mechanoreceptive sensiium. These
sensilla ypes have Deen assigned a mechanorecepir function by Bardin of
& (1881); Dahms {1884} and (sidoro et al {1856). ChS3 have besn
described as “heirpliates” in 7. minutum by Schmidt and Smith (1987) and i
T. austraficumn by Amomsak ef al {1998). In the present work Ch& 3 are
found oniy on the radicle and pedicel, in both sexes, in the same distribution
and morphology, et thek aumbers difered as 14 and & sensilla weve
detecied on  the radicle and pedicel, respechvaly. Amomsak & al (1998}
found the same murmber in T aueiralicom, mesnwidle, in 7. minufum Sohumial
and Srogh {1987} counled 14 and 5 sensila on the radicle and pedficet
respactively, snd suggested that they act as praptiocepiors.

The cowloconic sensila sesn v 7. svanescens are simiar in
distribution, numbar and siruciure as those on the antenna of T. auslalicum
by Amomsak ef of. (1558). However, Oison and Andow (1583) ound anosther
oS sensiem on e provdmo-ventral surface of the cub In other spedies of
parasiic Hymenoplers.
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Falcate sensilla in 7. evanescens appear similar to sensilla described
in T. australicum by Amornsak ef al. (1998). The falcate sensilla found in
Trichogramma have not been reporied in other parasitic Hymenoptera.
Female wasps probably use these sensilla in drumming behaviour on the
host surface with the apicoventral part of the club which bears falcate
sensilla, Moreover, Olson and Andow (1993} reported that the muitiporous
pitted sensilla trichodea C in T. nubiale served as mechanoreceptors and
contact chemoreceptors used in detecting chemical marks present on hosts
that have been parasitized.

The same Placoid sensilla (PS) observed in T. evanescens was
described by Amornsak ef al. (1998) in T. aqustralicum. Both types 1 and 2
generally alternate in a ring around the distal segment (Barlin and Vinson,
1381). PStin T. evanescens is longer than PS2 whereas in M. zaruptor PS1
is shightly shorter than PSZ. Two fypes of muitiporous plate sensilla were
found only in Chalcidoidea Barlin and Vinsan (1981} and van Baaren et al.
(1996) suggested that they serve as an olfactory function. On the basis of
the appearance of pores on the cuticular surface, we think that placoid
sensilla may alsc play a rofe in olfaction

The oniy styloconic sensilum found at the apex of T. evanescens
femaie antenna may be involved in host recognition and host acceptance
asit is found at the tip of the antenna. The appearance of a terminal pore in
this sensiilum supports thaf it is probably a contact chemoreceptor as
suggested by Olsen and Andow (1293} in T. nubilale and in T. australicum by
Amarnsak et al. {1998).

No pores were observed on the trichoid sensilla of T. evanescens,
only a fluted surface on T81. Oison and Andow (1993) found relatively few
pares {ca 3 pores per ym) on the surface along the length of multiporous
pitted (MPP) sensilla trichadea A in T. nubifale indicating that they may be
oifactory receptors. Furthermore, they were similar to the slightly longer types
found over the fagellum of the maie antenna in that species.
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Trichogramma evanescens b jadiu) i Jo Guall el
(HYMENOPTERA: TRICHOGRAMMATIDAE)
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Pty ol clamel e e gt
campaniform, chaetica (types basiconic capitata peg (types 1 and 2),
1-3), coeloconic, falcate, placoid {types 1 and 2), styloconic and
trichoid (types 1-3).

thy ol bzl e te 5 1Y o g giay SV il o8 U
basiconic capitata peg (types 1 and 2), campaniform, chaetica {types
1- 3), coeloconic, placoid {types 1 and 2) and trichoid (types 3 -5).
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