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Distribution and ultramorphology of antennal sensilla in female
Ceratosolen emarginatus Mayr ( Hymenoptera: Agaonidae) a specific

pollinator of Ficus auriculata
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Abstract: The female parasitoids can sense host-plant odour via sensilla on the antennae but little
information is available on agaonid antennae. To explore the host location of Ceratosolen emarginatus
Mayr ( Hymenoptera: Agaonidae) experiments were designed to examine the types distribution and
ultramorphology of antennal sensilla in female adults of C. emarginatus and to determine the putative
functions of the identified sensilla using scanning electron microscopy and transmission electron
microscopy techniques. The results indicated that the geniculate antennae of female C. emarginatus are
comprised of a basal scape pedicel and a long threadlike flagellum which is composed of 11
flagellomeres but the third flagellomere bears a spine-ike expansion. Eleven sensillar types were found
and described on the antennae of female C. emarginatus. Of the identified sensillar types uniporous and
multiporous basiconic sensilla elongated and rounded multiporous placoid sensilla basiconic capitate
peg sensilla and coeloconic sensilla type 1 are porous and may be involved in perception of host chemical
cues. However the aporous trichoid sensilla and chaetica sensilla may have mechanosensory functions
while the coeloconic sensilla type 2 and 3 may be involved in proprioception thermo-hygroreception or
pressure reception. Here the specific sensilla sensilla obscura are thick aporous and aligned with
the longitudinal antennal axis toward the scape. Sensilla obscura should be regarded as mechanoreceptors
that may help pollinators to move through fig ostiole. The results will be helpful for understanding the
specific behavioral characteristics of C. emarginatus. In addition the detailed knowledge of antennal
morphology may serve as a prerequisite for future electrophysiological tests in order to draw a chemical

mediation and partition in fig-wasp communities.
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Fig. 2 Diagrams of the main types of sensilla on the antennae of female Ceratosolen emarginatus

a: Trichoid sensilla ( TS) ; b: Uniporous basiconic sensilla ( UBS) ; c¢: Multiporous basiconic sensilla ( MBS) ;
d: Elongated multiporous placoid sensilla ( EMPS) ; e: Rounded multiporous placoid sensilla ( RMPS) ; f:

Basiconic capitate peg sensilla ( BCPS) ; g 1 Coeloconic sensilla type 1 ( CoSH); h: 2
Coeloconic sensilla type 2 ( CoS2) ; i 3 Coeloconic sensilla type 3 ( CoS3) ; j: Sensilla obscura ( SO) .

1 N

Table 1 Types abundance and distribution of different sensilla on the antennae of female Ceratosolen emarginatus

Flagellum
Types of sensilla Scape Pedicel Annellus Funicle Club Total
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11
TS 49 27 2 2 1 2 9 21 52 63 63 63 64 418
ChS 16 4 1 - 1 - - - - - - - - 22
UBS - - - - - - - - - - - 2 6 8
MBS - - - - - - 1 2 2 2 2 8 7 24
EMPS - - - - - - 4 9 15 15 15 15 9 82
RMPS - - - - - - - - - - - - 3 3
BCPS - - - - - - - 1 1 1 2 4 1 10
CoSH - - - 1 - - - - - - - - - 1
CoS2 17 - - - 6 - - - - - - - - 23
CoS3 13 - - 6 18 - - - - - - - - 37
SO - 26 - - - - - - - - - - - 26

2 The full names of various sensilla refer to Fig. 2.
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Fig. 3 Different types of sensilla found on the antennae of female Ceratosolen emarginatus
A: Scape and sensilla on it; TS: Trichoid sensilla; ChS: Chaetica sensilla; CoS=2: 2 Coeloconic
sensilla type 2; CoS-3: 3 Coeloconic sensilla type 3; B: 11 The eleventh flagellomeres and sensilla on it; UBS:
Uniporous basiconic sensilla; MBS: Multiporous basiconic sensilla; EMPS: Elongated multiporous
placoid sensilla; RMPS: Rounded multiporous placoid sensilla; BCPS: Basiconic capitate peg sensilla; C:
The surface of basiconic capitate peg sensilla; D: Ventral surface of the pedicel showing the
different types of sensilla; SO: Sensilla obscura; E: Lateral surface of the pedicel showing the different types of
sensilla; Anl: 1 The first subsegment on the annellus; An2: 2 The second subsegment on the annellus; F:

The surface of uniporous basiconic sensilla and multiporous basiconic sensilla respectively; G:

The surface of trichoid sensilla and multiporous placoid sensilla ( MPS)  respectively; H: 1 Coeloconic sensilla type 1 ( CoSH) ;
I 2 Coeloconic sensilla type 2 ( CoS2) ; I: 3 Coeloconic sensilla type 3 ( CoS3) .
1~4 o N N ( 4
( 4 A E) D) . 3( CoS3) CoS=2
2.2.6 ( coeloconic sensilla  CoS) (
22¢ h I, 3:AEHTI]J: ; S
o ( 4. Q)
. N 3 o 2.2.7 ( sensilla obscura SO) ( 2:
1( CoSH) 2 i; 3D 4: J): :
o
4 ~5 o 2 o
( CoS2)

: ; 12.24 +1.18 pm



11 : 1277

4
Fig. 4 Ultramorphology of different sensilla found on the antennae of female Ceratosolen emarginatus
A: Transversal section of the antennae with two typical sensilla multiporous placoid sensilla
( MPS) and basiconic capitate peg sensilla ( BCPS) ; B: Transversal section of elongated multiporous placoid sensilla;
DD: Dendrites; Po: Pore; TC: Trichogen cell; Se: Septa; PC: Pore chamber; C: 3
Longitudinal section of coeloconic sensilla type 3; S: Socket; SW: Sensillum wall; SL: Sensillum lymph lumen; D:

2 Longitudinal section of coeloconic sensilla type 2; E: Longitudinal section of basiconic capitate peg
sensilla; F: Transversal section of uniporous basiconic sensilla; G: Transversal section of multiporous
basiconic sensilla; H: Transversal section of trichoid sensilla; I: Transversal section of chaetica sensilla; J:

Transversal section of sensilla obscura; K: 1 Transversal section of chaetica sensilla on the first

subsegment of annellus.
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