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Fig. 3. Percentage diapause recorded for the different strains of Asobara japanica reared under different photoperiods at 15°C.
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Genetic and physiological variation among sexual and parthenogenetic
populations of Asobara japonica (Hymenoptera: Braconidae),
a larval parasitoid of drosophilid flies
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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
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 Ilands were sexoal,

whereas thase from the main islands of Japan and Ogasawar were

paribenogenci. In addition, sirins from agher latitudes generally showed a high mcidence of diapause, altheugh there were some
exceptions. Om the other hand, preimagmal penod and adult cald tolerance vamed litthe among the stirains excluding [R, and pupal
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, pariscularly focusang om parthenogenetic populabions.

INTRODUCTION

Parthenogencetic lineages are often considered as evolu-
tionary dead ends, and theie low potential o respond o
rapid environmental changes is thought o be one of the
factors leading to their extinetion {Mavnard Smith, 1978).
However, recent studies have shown that parthenogenetic
lincages of some organisms, such as aphids, are geneti-
cally more variable than expected {reviewed by Lushai &
Laoxdale, 2002) and have a substantial potential for rapid
adaptive changes ( Loxdale & Lushai, 2003; Lushai et al.,
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.

I this paper, we study vanations in diapause trais, pre-
imaginal peried, celd tolerance, and host use among
sexual and  parthenogenetic  populations of Asohara
guponica Belokobylsky) (Hymenoptera: Braconidae) in
order o understand  how  they  adapt  to local
environments. In addition, their phylogenetic relationship
ig analysed using nuclestide sequences of their mitochon-
drial cytochrome oxidase subunit 1 (OO in erder o
understand how they have differentiated. The sudy spe-
cles i3 a larval-pupal parazitold of drosophilid flies (Di-
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-
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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.

G. xanthopoda Tokyo (AB48710)

. heterotoma (AB46T12)
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Neocariding denticulata is commonly known as a Kind of’ ormamental shrimps and has the ability 1o
exhibit metachrosis o camouflage itself based on the visual information from its surroundings. To
understand the characteristics of this metachrosis, we conducted experiments on two aspects: effects of
different surrounding colors and variations in metachrosis across body parts. By using XY chromaticity
diagrams fo analyze the change, regarding surrounding colors, we found that the shrimp tended to change
the color to warm colors strongly. Additionally, regarding differences for each part, metachrosis of the
abdomen was the significant change. These results indicated that there are colors o which the shrimp
changes effectively, and the abdomen is effective for metachrosis o protect the body. However, there were
some blue individuals before experiments. So, we propose verifying it, along with an increased sample
size, for our future research.
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We identified the habi Hyd I £l llyfish family. A I
succeeded in collection of the Hydra, we divided them into two water tanks and bred them.
Then all the Hydra of one water tank died. Therefore, when the water quality in two water
tanks were investigated in terms of pH. COD, DO and nitrate concentration, the biggest
difference was found in nitrate concentration. So we hypothesized that Hydras prefer an
environment with a high nitrate concentration. We observed them in sodium nitrate
solutions of different concentrations for two weeks, however. the difference was not seen.

" i

the small number of Hydras used. more experiments has to be done to confirm our
hypothesis..
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Neocaridina denticulata is commonly known as a kind of ornamental shrimps and has the ability to
exhibit metachrosis to camouflage itself based on the visual information from its surroundings. To
understand the characteristics of this metachrosis, we conducted experiments on two aspects: effects of
different surrounding colors and variations in metachrosis across body parts. By using XY chromaticity
diagrams to analyze the change, regarding surrounding colors, we found that the shrimp tended to change
the color to warm colors strongly. Additionally, regarding differences for each part, metachrosis of the
abdomen was the significant change. These results indicated that there are colors to which the shrimp
changes effectively, and the abdomen is effective for metachrosis to protect the body. However, there were
some blue individuals before experiments. So, we propose verifying it, along with an increased sample

size, for our future research.
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We identified the habitat of Hydra, a member of the jellyfish family. After having
succeeded in collection of the Hydra, we divided them into two water tanks and bred them.
Then all the Hydra of one water tank died. Therefore, when the water quality in two water
tanks were investigated in terms of pH, COD, DO and nitrate concentration, the biggest
difference was found in nitrate concentration. So we hypothesized that Hydras prefer an
environment with a high nitrate concentration. We observed them in sodium nitrate
solutions of different concentrations for two weeks, however, the difference was not seen.
This experiment supports our hypothesis, however, because of our short rearing period and
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the small number of Hydras used, more experiments has to be done to confirm our

hypothesis..
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