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A, japonica OK-1 (AB456691)

_A, japonica OK-2 (AB456692)

Genetic and physiological variation among sexual and parthenogenetic 54
populations of Asobara japonica (Hymenoptera: Braconidae),
a larval parasitoid of drosophilid flies 100 A. japonica OK-3 (AB456683)

A. japonica KM (AB456694)

Yosuke MURATA', Sumsvke IDECY, Masavosa WATADA®, Hioevokr MITSUL and Masammo T KIMURA'* A. japonica AM (AB456695)

'Graduate Scheal of Envirenmental Earth Science, Hokkaide University, Sappore, Hokkaido (60-08 10, Japan: . .
eemail: mikédees hokudaiac.jp A japomca KG {AB456696]

| artment of Bickogy, Facully of Science, Ehime Undversity, Malsuvama, Fhime T®RESTT, Iy
EY ) ¥ ) pan

A japonica MT (AB456697)

Key words. dsehora japonica, climatic adapiation, OO0, cald tolerance, diapause, Dresepivila, oviposiiion preference, parasitism,
preimaginl period, penstic vamalin

A. faponica OS (AB456698)

Abstract. We studied variations in genetic, physiological, and ecological imits, and the phylogenctic relationship among sexual and
paribenogencix populabions of Assharr japomica, a larval parasitoid of drosophilid flses. in order to understand how they adapd 1o 65 A. j’amn{ca TK (AB456599}
Jocal eovironments and have differcntiated. The strain from Inomete-jima (IR} differed from other Japanese strains in the nuclestide
sequences of iis cytochrome coxidase subunat 1000} and in not undergoing diapause and having a sharter preimaginal perod amd o
higher adult telerance of cold. The sirams ather than [R showed a low kevel of nucleotide vanation m OO but varied m their mede
of reproduction; the sirains from the Ryukyu blands were sexual, whereas ibose from the main wslands of Japan and Ogasawara were 5F

A japonica SE (AB456704)

Sapporo Hirosaki Sendai parihenogencti. In addition, strains from higher latitudes generally showed a high incidence of diapause, altheugh there were some A . 1 (AB45BT
exceptions. Om the other hand, preimagmal penod and adult cald tolerance vamed litthe among the stirains excluding [R, and pupal - Japonica OG- ': 56 DD)
100 100 100 cold wlerance, oviposition preference and incidence of parnstsm varied little among the strains mcluding 1R Evolution and envis
‘\\‘—‘ ronmental adaplations in this species are discussed, parscularly focusing o parthenogenetic populations. 62 A jﬂpﬂﬁfc‘ﬂ 0G-2 IAB455701}
0 50 50 INTRODUCTION I this paper, we study vanations in diapause trais, pre-

Parthenogenctic lineages are often considered as evolu- imaginal period, cold tolerance, and host wse among A. japonica OG-3 (AB456702)

Diapause (%)

tionary dead ends, and theie low potential o respond o

sexual and  parthenogenetic  populations of Asohara
guponica Belokobylsky) (Hymenoptera: Braconidae) in

0 rapid environmental changes is thought w be one of the " ! | A. japonica FK (AB456703)
0 11 12 13 14 15 factors leading to their extinetion {Maynard Smith, 1975, ‘Ti‘i';nm:imj"]d:?:;'ﬁml’['f::_l E:::;II-‘ :L::'" L\.Ilj;.i l‘j"'?lj
However, recent studies have shown that parthenogenetie S ironments. In addition, their phylogenetic relationshi P
]-I:::;;:;Iu:—n:}:::mgﬁjﬁm: :u:::‘;: ab.f-:: ’:_:?t:llﬂf is analysed using nuclestide sequences of their mitoclon- A. japonica HR (AB456705)
Matsuyama cally more variable than expected {reviewed by Lushai & drial cytochrome exidase "Hhum[ ] (COn in erder to 62 . )
Loxdale, 2002) and have 8 substantial potential for rapid  “Pderstend how they have differeatisted. The study spe- A. japonica SP (AB46706)
100 adaptive changes (Loxdale & Lushai, 2003; Lushai et al,  ©i¢5 5 2 larval-pupal parasitoid of drosophilid flies (Di-

4

Amami-oshima

10 11 12 13 14 15

Ogasawara

10 11 12 13 14 15

Photoperiod (h)

Fig. 3. Percentage diapause recorded for the different strains of Asobara japanica reared under different photoperiods at 15°C.

2003; Wilsen et al., 2003; Castagnone-Sereno, 2006},
Suwch genetie variability and adaptive potential could
allow a parthenogenetic lineage to adapt fo diverse envi-
ronments following geographic amd habitat expansion,
resulting in geographic and ecological differentiation.
However, genetic variability is not the only mechanism
generating  genetic  differentiation  in parthenogenetic
populations. Repeated evolution of parthenogenesiz in
aexieal populations would also result in the genetic differ-
entiation among  parthenogenetic  populations  {Cenis,
1993; Semblan et al., 199%; Castagnone-Sereno, 20061 It
is poasible to discriminate between these two processes of
genetic  differentiation by molecular  phylogenetic
amalyses of panbhenogenctic and  sexual  populations
(Cenis, 1995%; Semblat et al., 1998; Vorwerk & Fornech,
2007; Schwander & Crespi, 2009). Such phylogenetic
amalyses might also provide an estimate of when and
where parthenogenesis evolved.

piera) ocourring from Sapporo (cool-temperate feghon) to
Iriomote-jima {subtropical region). and its populations on
the main islands are parthenogenetic whereas those on the
Ryukyu Islands are sexual {(Mitsui et al., 2007). Thus, the
parthenogenctic populations of this species are widely
distributed unlike those of many other multicellular par-
thenogenetic organisms that are resiricted fo marginal
environments (Peck ot al, 1998). Widely distributed
sexually-reproducing  insects  often show  geographic
variation in life-history traits, stress tolerance, or host wse
as a result of their adapations 1o local environmental con-
ditions (Dranilevskii, 1965, Tauber et al., 1986; Danks,
1987; Roff, 1992; Kraaijeveld & van del Wel, 1994). In
contrast, linle is known about bow widely diswributed pas-
thenogenetic populations vary geographically and adapt
to local conditions.

I this stady, some geographic straing were erossed in
arder to determine the extent to which they are geneti-

* Correspoodig awthar

171

100

|_G. xanthopoda Senai (AB46711)

— 0.01 substitutions/site

Fig. 2. Neighbour-joining tree based on COI gene sequences.
Bootstrap values are indicated on the branches (values less than
50% are not shown). The accession number is given in paren-
theses.

{ -

89 A pleuralis (AB4BTOT)
L Arossica (AB46708)

A. tabida (AB46709)

G. xanthopoda Tokyo (AB48710)

heterotoma (AB46T12)
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