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Data Analysis
“Conservation of
mechanical energy”
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Genetie and physiological variation amoeng sexual and parthenogenctic
populations of Asobare fapemica (Hymenoptera: Bracenidae),
a larval parasitoid of drosophilid flics
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ENTROHFLCTION
Mankenogesene lintages are ofien considered a5 evolu-
tienary deod ends, and teir low polentiol 1o respond 10

rapid environmental changes is thosght to be one ol the
tactars leading o their axtiscion (Maynerd Smith, 1974).

L this paper, we sudy varictions i diapause tmils, pre-
iraginal period. cold tolerance, and host use among
sewual end penbenogemeilc popalatioes of  dsaehire

epensio Blelokobylia) (Hynsenopien: Hreconidae) in

order 10 undemstand how  they  adapt do local
envi In oddition, their phylogenetic relatinnship

However, recem studics have shown that penkenong
linegges of sonw organisms, such s aphids, are geneti-
cally mare variable than expecied freviewed by Lishal &
Lawdale, 2{H12) and hove o substaniial polemiol for mpid
sdapiive chasges (Loxdale & Lushai, 2005; Lushai & al.,
2003 Wilsom et al, 2000 Cesigrone-Serena, 20,
Such gemeiic weriobiliy and odaprive potenial could
allow o panheogenctic linsage 1o sdapl o diverse envi-
rozmnents Following gengraphic and hahimi expansion,
resulting in peogrephic ond ecological differergistion.
Howaever, genetic variohilioy is ot the anly mechamism
gemerateg genetic differeniancs i pank

i5 amnlysed using meclentide sequences of their mitochon-
driol cvinchrome cxidase subunit [ {00 1= order o
understand how they bave differemimed. The sudy spe-
cies is o lervalpapal parasizoid of drosopbilid flies | -
prera) eccaring from Seppone {oool-icmgerate region) e
Irinmnie-jima {=dbropical region), amd its populations oo
the main izlinds ore pamhenogenetic whereas those omthe
Bwulova |slands are senel (Misui i al., 2007), Thus, the
parmhenogenetic populations of this species are widely
distribiied welike those of meny other mulucellular par-
thenngeselic organisms that ere resricted s margeal

populztions. Repesied evohrion of pl.rllmmgeuuls. in
seanal popaalations would alse result in e genecic differ-
catigion  omong  panfenngenete  popalations  (Cenis,
1993; Semblat et al, 1994; Cosingnone-Serens, 2600 [
is pos=ible to discriminese berweoen ihese mo processss of
gemeiie  differentiation by malecular  phylogeseie
emalyses of panhemcgendic wmd sexsal  populamions
1 emis, 1993; Seonblar @ al., 1995 Yorwerk & Fornech,
2007; Schwander & Cresph, 309} Such phylogemseiic
ealyses nught wleo provide an estimnale of when and
where panhenogenesis evolved.

Ny {Peck et oal, MHEL Widely distnbested
sexuallyreprodezing  insects often show  peographic
wariatiam in lifz-hisiory raits, stress tolerance, or host use
s @ result of their adapiaions w ool esvirossenial con-
dizions dDenilevskii. 196%; Tauber e al., 1980; Danks,
1947 Buofd, 1442; Kmatjeveld & ven del Wel, 1%94). In
eanirast, little is knowms about kow widely distriesed par-
thenagemeiie popalanions vary geographically esd sdapt
o bocal comditions.

In chis siudy, some geographic stmins were croesed in
order wo determine the extent wo which they sre geneti-
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Fig. 4. Perontsge suevival of pugae of the differn) st of
Arbrey fupanices Tt weere expesed L 0T for vasioes perinds.

DESCUSSIN

The Irinmaie-jima {18} pepulaiion of Asabasa fuginicn
ditfers in s 00 nucleotide sogeence from norhern
nopulztions. In odditice, it does not dizpause and bas o
taster preimagingl development, esd itz aduls hwve a
higher wolemmee of cald It = also repomed that mast
populztions and species of insecis ecosming in sub-
trapical regions like the Iriomote-jima sirain do wot dia-
nesze or caly weskly do so and develep dasser {Masaki,
19al; Canilevskic, 1903; Tauber e al., 1986; Danks,
1987, Kinwre, 1995 Shisnimu & Kawasaki, 2000, Koo,
200%; Skooia & Kimwea, 2MITE However, 1 is unknown
why the adulis of the IR population have & kigher tnler-
ame ol cold It may ke related wothe lck of diopause.
Simce e |K popalation does not dispause, adulis of this
population could emerge in winger. A high tolerance of
oold may bawer it enortaline im winter, even though sens-
perzures on Irinmaie-jima do not fall bebow &0 | Hirai @

20000 |s conzas, wekerance of cold in the w3l is noi
necessary in the northem populations because they over-
wimler im preprpal diapese.

Furthemaere, there seems bo be wesk asvmmesrical
semul soletion heswees the 18 and AN sirains. The mar-
philagical and genetic distinction hetween populaions
troms Iriomoteima ond Arami-oshisa s slso docu-
mesied for a2 number of other emimals ond iEsects
| Kimnoin & Crressin, 1900; Obea, 1995). Such results sug-
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Fig. 5. Perontags servival of afull fonale of ke diffzen
straiss of dsedbira fupmics that were syposal o 090 Tor
P —

gest thar these iwo regions have beem geogmaphizally
separeed for 2 long tme

The A. jupmiwicn populations lrom the Ryukyu [slands,
iecludieg  Iriomot-jing, reproduce sexually  whereas
e from Ogasawara and the mzin islesds of Japan are
pamhenogenetic {=ee Mizsui et al., 2007). However, there
5 na or very Laile differenciation in the OO nucleotide
sequeze s of the senally repredecing pepulaiioss fens
b cemtral Kyuloyvu Islonds (Ameami-osbime, Okinoerebu-
jima and Kunse-jinm) and panhenogenstic papulatiens
droen Digasawars and he main islands of Japan. This sug-
gests that parihenogenesis in this species has evalved
recemily.

The smains cher than IR entered prepapal diapause
whem  reared  under  short doylengths and Jow
wmperaiures. As ohserved i many teeperale insecls
rDanlevski, 1963; Tauber et gl., 198G; Danks, 1957 the
izidence of diapess: was usually higher i sirains frons
higher lmides, shhough there were exceptions |the 5P
anel Ur straies). Even so, I8 is unelear whetker there is
gengraphic vanaiien in the cricical daylezgeh for diapause
isdeciion im this species, ahhough it s commonly
ohservad in eeperale insects {Danilevikii, 1903%; Tauber
el al, 1% Danks, 1OET) Thus, 4. fupueiica may sdapi
o local climatie condiloss nm by changing the craical
daylesgzh i the incidence of dispause.

Takii 4. Percestsges of deceaphilid Lvae oviposiled by the TK, A% and IR amizs ol Asobore foonico molhe oviposilion pet
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To integrate research activity toward the goal of “control of zoonoses”, we have established the
“Consortium for the Control of Zoonoses” wherein all unit members meet together and exchange
information through collaboration with leading international researchers in the following research
units; The University of Melbourne, University College Dublin and King Abdullah University of Science
and Technology, and Hokkaido University.

Global Institution for Collaborative Research and Edy 2

EEEEMRFEER (GI-CoRE) (&, dLBEAZF D!
oS EREEMR - SE0ZIEFZENE L, =R M
HTT.

E&EEXR T E FHGI-CoRE
WebR—T &k Y

B, | T T\
Pathobiology

T O, G W | e

= Bioinformatics

=

— »‘»\_;,‘,---_\\V-,_‘:-'T ",

—




FLIREE AR AR D 3 £F

=R 1 EE

=R 2 FE

A ITIOREE]

. RETHEEPIEE

EETLEURE

F//

A T UORARETD
- AR NAED b KL
KRR —ERK

Global Science Workshop in Hokkaido

BN ERE

:«kbzt
-\~

B4} 4

REERRAZ —FK

EHEIC

=R 3FEHE

i XA AL
- —HBREEIST






2 2 H%Fﬁﬁo)ﬁ&)jf

3 (Conservation of mechanical
energy

4 PR EGE



Science English

Data Analysis
“Conservation of
mechanical energy”



A ITIOREE]

1) English Activity Part
s

2) Science Experiment Part

s
3) English Presentation

Exercise



A

_cHD2FMZENKHIC
mYEHAFEITHM?

@...
@...
@ - -



cD2KRZEDEK SIS
mMYBEAETHN? >

OB ARFEI
@TAE=-KSA
&SLORY
R FHLTHRARE



2 2 H%Fﬁﬁo)ﬁ&)jf

3 (Conservation of mechanical
energy

4 PR EGE



Science English

Data Analysis
“Conservation of
mechanical energy”



O&25

ﬁ%ml*w$ RF
OE8|l -
el = S

’ J ! .\
’ ) )
! \ b
' ) \
’ J ) \
' 4 ) \
'y ! \
¢ J 1 h
’ !
J | [
/ P \
J \
4 \
) )
’ )
) '



NEH T RILF—REFDZEE

(HBAEHTT) AFEHIRILF—IEXEIZ—FIZER:=NS

yal=<l:0)
IRILF—

»@.‘© °®

IRIL¥—

f

e 3+
IRILF—




NEH T RILTF—REFDEE

(HAEHTT) AFEHIRILF—IELEIZ—FIZE NS

yal=<l:0)
IRILF—

-»@.’ °0°

1E &)
IRIL¥—

f

FHIZLD
fIEIRILT—




1 JHE EE

_1
RE=T27 (kg) " (mis)

TR W BT
SO8E = 1g) “EEMS) " (m)




NEH T RILTF—REFDEE

(HAEHTT) AFEHIRILF—IELEIZ—FIZE NS

yal=<l:0) _
IRILF— | =—

lg(m/sF)

1E &)
IRIL¥—

s

FHIZLD
fIEIRILT—




/TN




/TN
















2 2 H%Fﬁﬁo)ﬁ&)jf

3 (Conservation of mechanical
energy

4 PR EGE



A ITIOREE]

1) English Activity Part
s

2) Science Experiment Part

s
3) English Presentation

Exercise



Scientific Terminology



o B~ W N B

Today's Words

. velocity

. uniform motion
. free-fall acceleration §g.
. direction
. mass

0.
1.

unit

Kinetic energy
gravitational
potential energy

. be proportional to
10.

conservation of
mechanical energy



Velocity
3

& 40km/h
& )

the speed of something in a particular direction




Uniform motion

FEEREDR

10m/s 10m/s 10m/s 10m/s

the motion of an object that travels in a
straight line at a constant velocity



Free-fall acceleration
Gravitational
acceleration

8 EHNEE

O

. \ 9=9.8m/s?
O

the acceleration due to gravity
O



Direction

N 1A




Mass

=h=1




=770
R E(m/s)

Unit
B s

(kg)

=
(m/s)

(m)



Kinetic energy

EETRILX—

1
A -
2

the energy an object has because it is In motiol



Gravitational
potential energy

ENIZLSPMEIRILF—

I mgh

the energy stored In an object because of its posit



be proportional
(o

BT S



Conservation of
mechanical
energy

NERTRILEF—RIFDEE

1/2 mv 2 iiiar + MGRinitia = 112 MV 2 finas + MEA finai

the total mechanical energy in a system
remains constant



Horizontal axis

XEf,~ 7K = &

40 |

20




Vertical axis

Yl E i
40

20




Presentation Exercise



The Relationship between
Kinetic Energy and
Gravitational Potential Energy

Aim of research

To confirm experimentally whether mechanical
energy is conserved.




Methods

Kinetic energy(Ek) & Gravitational potential energy(Ep)

Potential energy

A
blade

Kinetic energy

1

2

mv?2

e

T

e




V= 0.405
U[J] KLJ]
mikgl h{m] Uml | Mmvs] Vv

mgh /2
Group 1 0.36 0.20 0.70 0.75 18 34 0.61
Goup 2| 0.36 0.20 0.70 0.77 19 3.0 0.64
Goup 3| 0.36 0.20 0.70 0.80 20 39 0.69
Goup4 | 0.067 0.20 0.13 0.80 20 39 0.13
Goup 5| 0.067 0.20 0.13 0.79 20 38 0.13
Goup6 | 0.36 0.15 0.53 0.65 16 29 0.46
Goup7| 0.36 0.15 0.53 0.65 16 29 0.46
Goup 8| 0.067 0.15 0.10 0.64 16 29 0.084
Goup 9| 0.067 0.15 0.10 0.69 1.7 29 0.10
Goup 10| 0.067 0.15 0.10 0.69 1.7 29 0.10




Conclusion

potential energy

gy

Conservation of mechanical energy
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