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Antennal structure sensilla and their ecological implication of three

internally ovipositing female parasites in Ficus curtipes
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Abstract: The antennal structure and sensilla of three internally ovipositing female parasites FEupristina
sp. Diaziella yangi and Lipothymus sp. were observed by scanning electron microscope. The types
numbers morphology and distribution pateerns of antennal sensilla of three species were described and
the differences among three species were also compared. Futhermore the ecological implication were
discuss on the basis of obligate life story of three wasps. The results showed that antenna of three wasps
are geniculate in shape and consist of scape pedicel and flagellum. However spine — like expansion
on the first subsegment of funicle were only founded in Eupristina sp. one specific pollinator for F.
curtipes. There were nine types of sensilla including sensilla trichodea type I and 11 chaetica sensilla
elongated and rounded placoid sensilla basiconic capitate peg sensilla basiconic sensilla type 1 and 1
and sensillum obscurum on the antenna of three wasps. Particularly rounded placoid sensilla and

sensillum obscurum only ocurred on the antenna of Eupristina sp. . The numbers of total sensilla on the
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antenna of Lipothymus sp. were more significant than Eupristina sp. and D. yangi. However the

type number and distribution patterns of chemoreceptors among the three wasps were similar. Therefore

we could draw a conclusion on the convergent evolution of sensilla of Agaonidae and two internal

oviposition D. yangi and Lipothymus sp.

in response of host fig volatiles. These results are helpful to

reveal the specific behavior and host selection of three wasps.

Key words: Ficus curtipes; pollinating fig wasp; non — pollinating fig wasp; antenna; spine — like

expansion; sensilla;
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Amornsak et al. (1998) . Keil
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(2007) « Onagbola and Fadamiro (2008) Dweck Fig. 1 The morphological characters
(2009) . SEM of antennae of thrfée ir%ternally ov.ipositing
female parasites in F. curtipes
Image o ANOVA Turkey- t - A - B S C Lipothymus
test Kruskal — Wallis test sp. A Eupristina sp. ; B Diaziella yangi; C  Lipothymus
N SAS 8.0 sp. Se: ; Pe: 5 Se: ; Fl: ; Fu:
. ; Cl: ; An: ; ; =100 pm. Sc:
Scape; Pe: Pedicel; Se: spine — like expansion; Fl:
2 Flagellum; Fu: Funicle; Cl: Club; An: Anellus; The same
for following figures; Bar =100 pm.
2.1 150 -
m— upristina sp.
\ ( 1A B 0©). 200 e et
10 ~
5 3 1 2150
(Spine - like expansion _;
Se) (1 A). Lipothymus sp. o} 100
2 5 3 50
12 ( 10).
538.61 = 0
34.78 pm 527.57 £20.05 pm
Lipothymus sp. 564.04 £13.46 pm Antennomere
(P=0.148), 2 5
(P> Fig. 2 Comparison on the length of
0.05) € 2) Lipothymus sp. antennomere of three internally ovipositing
( 1A B C). female parasites in F. curtipes
1 ( 3 Al ~A3 BI ~B3
Lipothymus sp. o Cl~C3; 4D G) 1 ( 3Al Bl CI~
2.2 C2) : 1 (ST-1)
6 30 ~45°
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CR : I : 173
2.2.1 (Sensillum trichodea STY) i
A ° 43.85 +2.37 pm 1.87 £ 0.27 pmo,
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2.2.2 (Chaetica sensilla ChS) \
( 3 A3; 4B C).
( 3A3; 44) 12.50 +£1. 21 pm 1.36 +0. 30 pmo
40 ~ 2.3
60° o 7. 41
£1.19 pm 1.32 +0. 18 pmo ( D 3
2.2.3 (Placoid sensilla PS) 4 ( 4A);
(EPS) ( 3 Al ~A2; Bl ~B2; ClI ~ (
C2; 4D E) (RPS) ( 4 D) o 4C) . (1 o ). N
EPS N N (1
)
o « D o I
31.11 £3.91 pm 4.56 + « 3
0.98 pm. RPS Lipothymus sp. (P =
8.35 + 0.001) Lipothymus sp.
0.84 pmo (P=0.432). I
2.2.4 (Basiconic capitate peg Lipothymus sp.
sensilla BCPS) 2
8 ~11
( 3A1~A2 B1~B2 Cl1; 4 o
E G)- 3.92 +£0.76 pm o
1.58 +0.42 pmo ( 1
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17.04 £4.09 pm 1.70 £0. 54 pmo. (
2.2.6 (Sensillum obscurum SO) 1 Lipothymus sp. ) 1~
o 2 2 4 o
1
Table 1 Comparison of the number of different sensilla on the antennae of three internally
ovipositing female parasites in F. curtipes
ST-1 ST-1  ChS EPS RPS  BCPS BS-1 BS-T SO Total
Fig wasps B+7b 9+2b 26+5a 66x10a 4 6+2a 4xla 9=x2a 21+£3 243 +11b
Fupristina sp. 160+19a 14+4b 23+5a 61+2a 0 7+2a 8+x3a 10x2a 0 283 +23 b
95+12b 111 +15a 19+2a 69+5a 0 6x2a 6x2a 6zx2a 0 313 +24 a

D. yangi Lipothymus sp.

statistically different at P<<0. 05.

(P<0.05). The data followed by different letters in the same column are
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Fig. 3  Different types of sensilla on the antennomere of three internally ovipositing female parasites in F. curtipes
A. ; B. ; C. Lipothymus sp. ; Al. 3 5 A2, 5 1 5 A3.
; Bl. 2 3 ; B2: 1~4 ; B3. N 1 ; Cl. 3
; C2. 5 1 ; C3. N N 1 o ST -1: I ;ST-1:
I ; EPS: ; BS-1: I ;BS-2: I ; BCPS: ; ChS: ;
SO: ; =10 wm; o

A. Euoristina sp. ; B. D. yangi; C. Lipothymus sp. ; Al. The third subsegment of club; A2. The fifth subsegment of funicle and
the first subsegment of club; A3. The dorsal view of scape and pedicel; Bl. The second and third subsegment of club; B2. The
first second third and forth subsegment of funicle; B3. Scape pedicel and the first subsegment of funicle; Cl. The third
subsegment of club; C2. The fifth subsegment of funicle and the first sugsegment of club; C3. Scape pedicel anellus and the first
subsegment of funicle. ST —1: Sensilla trichodea type 1; ST — [l : Sensilla trichodea type I ; EPS: Elongated placoid sensilla; BS —
I Basiconic sensilla type I; BS — [I = Basiconic sensilla type Il ; BCPS: Basiconic capitate peg sensilla; ChS: Chaetica sensilla;

SO: Sensillum obscurum; The same for following figures; Bar =10 pm.
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Fig. 4 The surface morphology of different sensilla on the antennae of two internally ovipositing female parasites in F. curtipes
A~F. ; G ;A =1 um; B. =
10 wm; C. =1 pum; D. 2-3 =5 pm; E. 2

=1 um; F. I =1 pum; G. 5 =1 pmo A ~F. Eupristina
sp. 5 G. D. yangi; A. Chaetica sensilla on the proximal part of scape Bar=1 pm; B. Sensillum obscurum on the pedicel Bar =
10 wm; C. The morphology of sensillum obscurum Bar =1 pm; D. The antennal sensilla on the second and third subsegment of
club Bar=5 pm; E. The antennal sensilla on the second subsegment of club Bar=1 pum; F. The morphology of basiconic sensilla
type I; G. The antennal sensilla on the fifth subsegment of funcile Bar=1 pm.
RPS: ; RPS: Round placoid sensilla.
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Lipothymus sp. (Li  Unpublished

data) .
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