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Notes: Sc represents scape; Pe represents pedicel; F4.44 represents each flagellomere, F represents the flagellomere connected with the pedicel,
while F4, represents the last flagellomere of the antenna. The differences of the length (a) and width (b) of each antennal segment for both sex
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Fig. 2 Length and width of each antennal segment of Sclerodermus pupariae
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Table 1 Difference test parameters of antennal size between female and male parasitoids

B o fol i P
A giit & Antennal segments
Variable Statistical parameter
Sc Pe F1 F2 F3 F4 F5 FG F7 Fs Fg F10 F11

t 224 -299 -547 -6.77 -858 -12.66 -10.25 -11.98 -9.12 -863 -7.36 -7.73 -6.47

K& Length df 18 18 18 18 18 18 18 18 18 18 18 18 18
P 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
t 443 -6.17 -559 -454 -346 -1.79 0.49 290 277 372 378 483 1.15

i FE Width df 18 18 18 18 18 18 18 18 18 18 18 18 18

P <0.01 <0.01 <0.01 <0.01 <0.01 0.09 0.63 0.01 0.01 <0.01 <0.01 <0.01 0.27
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Notes: Ch1 represents sensilla chaetica type |, Ch2 represents sensilla chaetica type II
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Fig. 3 Morphology of sensilla chaetica on antennae of Sclerodermus pupariae
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Table 2 Length and number of sensilla on the antennae of Sclerodermus pupariae
TR TR
s =St Sensilla length/um Sensilla number/n
Sensilla type
? 3 ? 3
Cht 13.24 +0.73 a 14.66£0.49 a 969.50 + 11.84 a 388.00+3.56 b
Ch2 454+055a 419+048a 7.20+0.39a 6.80 £+ 0.39 a
Tr 9.50 +0.30 — 7.00 £ 0.00 —
Tr2 9.64 +0.40 — 40.60 +0.70 —
Tr3 — 16.76 £ 0.74 — 283.10 + 6.88
Ba 9.37 £0.22 — 17.00 £ 0.00 /
Pl 9.65+0.24 a 10.16£0.15a 22.00 + 0.00 25.00 + 0.00
St1 12.52+0.25a 12.33+£0.22a 9.00 £ 0.00 4.00 £ 0.00
St2 6.54 +0.21a 6.81+0.19a 3.00 £ 0.00 7.00 + 0.00
Co 0.67 £0.03 a 0.67 +0.03 a 4.00 £ 0.00 4.00 £ 0.00
Sq 0.88+0.04 a 0.91+0.09 a 97.00+1.10 a 97.40+1.08 a

e RS, RS (Co) P MBUE YL %, RS SCR By AR A ERITHEG RPEDAIME £ bR R ATRRENS
FRFR IR 1K B TR ey AT RS R RN TR IR A
Notes: Values of sensilla coeloconica indicate the width of their tips; the numbers of each type of sensillum are presented as one antenna; values
in the table are mean + SEM,; different letters in a column mean significant difference at a =0.05; ‘—' means without this type of sensilla;

T Trl RRBILEAS | 8, Tr2 FoR BIIRG 11 2, Tr3 R IR
1A, P vh S p s R R R AL, R TR

Notes: Tr1 represents sensilla trichodea type I, Tr2 represents
sensilla trichodea type Il, Tr3 represents sensilla trichodea type llI;
the arrow and letter ‘p’ indicate the pores on the surface of the
sensilla, the same below
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Fig. 4 Morphology of sensilla trichodea on antennae
of Sclerodermus pupariae
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H: Ba FRHIEEG, Pl IR IR R
Notes: Ba represents sensilla basiconica, Pl represents sensilla placodea
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Fig. 5 Morphology of sensilla basiconica and
placodea on antennae of Sclerodermus pupariae
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Fig. 6 Morphology of sensilla styloconica on antennae of Sclerodermus pupariae

1 Co FmIEHILiRer, Sq FnBE R
Notes: Co represents sensilla coeloconica, Sq represents sensilla squamiforma
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Fig. 7 Morphology of sensilla coeloconica and squamiforma on antennae of Sclerodermus pupariae
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Ultrastructure of the Antennal Sensilla of Parasitic Wasp,
Sclerodermus pupariae (Hymenoptera: Bethylidae)

WEI Ke, WANG Xiao-yi

(Key Laboratory of Forest Protection of National Forestry and Grassland Administration, Ecology and Nature Conservation

Institute, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] Antennae are the most important olfactory organs of insects, and the antennal
sensilla are the fundamental morphological units in their olfactory recognitions. To understand the variety
and morphology of the antennal sensilla of Sclerodermus pupariae (Hymenoptera: Bethylidae), an import-
ant natural enemy of many buprestids and longhorned beetles. [Method] The ultrastructures of antennae
and sensilla of male and female parasitoid adults were investigated by scanning electron microscope, and
the distribution and quantity of sensilla on female and male antennae were analyzed. [Result] The anten-
nae of both male and female parasitoids were knee shaped, and they were consistently constituted with
scape, pedicel, and 11 flagellomeres. The antennae of male parasitoids were much longer than those of
female wasps. There were seven categories with 11 types of sensilla on the antennae of S. pupariae, in-
cluding two types of sensilla chaetica (Ch1 and Ch2), three types of sensilla trichodea (Tr1, Tr2, and Tr3),
one type of sensilla basiconica (Ba), one type of sensilla placodea (PI), two types of sensilla styloconica
(St1 and St2), one type of sensilla coeloconica (Co), and one type of sensilla squamiforma (Sq). Ten types
of sensilla were observed on the antennae of female, and the sensilla Tr1, Tr2, and Ba were restrictedly
distributed on female's antennae. There were eight types of sensilla on the antennae of male, and the
sensilla Tr3 were only observed in males. There were six types of sensilla showed consistent quantities
across individuals of the same sex, including sensilla Tr1, Ba, PI, St1, St2, and Co. For other five types of
sensilla, their numbers varied among individuals in both females and males. The number of sensilla Ch1
and St1 on the antennae of female adults was significantly higher than that on male adults. Nevertheless,
the number of sensilla Pl and St2 on the antennae of male adults was significantly higher than that on fe-
male adults. The number of sensilla Co was the same between female and male parasitoids. The sensilla
Tr1, Tr2, Tr3, Ba, PI, and Co were six typical chemosensilla because multiple wall pores could be found on
their surfaces. [Conclusion] We analyzed the ultrastructure of antennal sensilla of S. pupariae, and found
that the types, quantities, and distributions of antennal sensilla between female and male parasitoids have
typical sexual dimorphism, which will provide fundamental data for the future investigations on the
chemoreception mechanism and olfactory behavior differences between the male and female parasitoids.
Keywords: antenna; sensillum; scanning electron microscope; parasitic wasp
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