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On Foraminifer Fossils Included in Strata of Kikaijima Island
(Preliminary Report)

HATTA Akio

Faculty of Education, Kagoshima University

Abstract
There are sediments of Neogene and Quarternary in the Kikaijima Island, Kagoshima prefecture. The
basal stratum of Kikaijima is Shimajiri Group which is covered unconformably by Ryukyu Limestone. There
are very few about research on the foraminifer from sediment of Kikaijima. The purpose of this thesis is to

clarify preliminarily the foraminiferal assemblage in the sediment of Shimajiri Group from the Kikaijima.
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Globorotaria crassaformis (GALLOWAY & WISSLER) 18-21 Globigerinoides spp.
Sphaeroidinellopsis seminulina (SCHWAGER) 17-20

Globigerinoides trilobus fistulosus (SCHUBERT) (1970-20)

Globorotaria multicamerata CusiMaN & Jarvis (18-20) Globorotaria pertenuis CUsHMAN & JARviS (18-20)

Globorotaria cf. viola BLow1999-22°~  fth Globorotalia tosaensis tenuitheca BLow20H-22
Globorotaria acostaensis BLow16-23
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Pulleniatina obliquiloculata (PARKER & Jones) 18-23

EEFALR

Pyrego sp., Gyroidina sp., Cibicidoides sp.

—_—
£ N

Lenticulina sp., Anomalina sp., Saracenaria sp.,  Orthomorphina? sp.
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Globocassidulina cf. pacifica (CUSHMAN)
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Why Do People Learn Shimauta?

A Survey of Shimauta Schools in Amami-Oshima Island

YANAGAWA Hidetoshi

Faculty of Law, Economies and Humanities, Kagoshima University
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Abstract
We know that many young people learn Amami fork songs called Shimauta. But a survey I did in five
shimauta schools in Amami-Oshima Island in November 2010 reveals that many old people learn Shimauta
diligently. Especially in community centers, almost all students are over 60 years. They were born in Amami-
Oshima Island, but they have known almost nothing about their fork songs before learning. Shimauta seems

a symbol of their identity that becomes more important with age.

Key words: Amami-Oshima Island, Shimauta, community center, shimauta school,
questionnaire, sunset pleasures
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Environment and Molluses Inhabited in Sumiyou Tidal Flat, Amami

KAWAI Kei' + KOBARI Toru® * NISHIMURA Satoru®

1 : Research Center for the Pacific Island, Kagoshima University 2: Faculty of Fishery, Kagoshima University
3: Faculty of Law, Economics and Humanities, Kagoshima University

Abstract
We carried out a field experiment to study the relationship between the environments and molluscs
inhabited in Sumiyou Tidal Flat, Amami in July 2009. Bivalve Maerella rutila, Psammotaea minor, and
Nitidotellina sp. were observed in the flat. We discussed the relationship between inhabited depth of Maerella

rutila and the environments.
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Revitalization of Tourism in Yoron Island

KUWAHARA Sueo

Faculty of Law, Economics and Humanities, Kagoshima University
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Abstract
Tourism in Yoron had its peak in 1979 and after that the number of tourists decreased markedly. After
the boom, Yoron islanders have ever been trying to bring tourists back again by creating various kinds of
events and attractions not only in summ er but also in winte and all year round. Thus Yoron tourism has
changed from a mere beach tourism and mass tourism to a tourism which atracts a wider range of tourists,
or from passive tourism to proactive tourism. The paper discusses about the present situation of tourism

and the various efforts toward the rivitarization of tourism in Yoron Island.

Keywords: tourism boom, town development, difference, incomer, event
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®1: EREFEHIAAETL

1H 2H 3A H 8H
1974 1,392 1.9% | 1,629 | 2.3% | 6,255 | 8.9% | 14,230 | 20.3% 19,583
1976 | 2,409 | 24.0% | 2,023 | 2.0% | 5,626 | 5.6% | 18,976 | 18.9% 31,620
1979 | 3,381 2.2% | 3,835 | 2.5% |10,88 | 7.2% | 32,493 | 21.6% 39,948
1981 3,664 2.5% | 4,111 | 2.8% | 8,938 | 6.2% | 32,094 | 22.5% 45,593
1986 | 2,635 2.8% | 3,147 | 3.3% | 6,622 | 7.0% | 22,145 | 23.6% 23,333
1992 | 3,466 4.0% | 4,646 | 5.3% | 6,992 | 8.1% | 13,928 | 16.1% 16,785
1994 | 3,973 4.9% | 4,998 | 6.2% | 7,069 | 8.8% | 10,294 | 12.8% 15,521
2001 3,580 5.2% | 3,536 | 5.1% | 6,112 | 8.9% | 7,797 | 11.3% 11,069
2008 | 3,364 55% | 3,692 | 6.0% | 5,478 | 9.0% | 6,594 | 10.8% 9,374
9H 10H 111 12H Al
27.9% | 3,152 4.5% | 2,712 | 3.8% | 2,690 | 3.8% | 3,620 5.1% 69,986
31.5% | 5,845 5.8% | 5,247 | 5.2% | 4,374 | 4.3% | 3,923 3.9% | 100,347
26.5% | 7,509 4.9% | 6,388 | 4.2% | 7,657 | 5.0% | 4,313 2.8% | 150,387
32.0% | 7,071 4.9% | 4,99 | 3.5% | 5,38 | 3.7% | 3,088 2.1% | 142,465
24.8% | 6,586 7.0% | 4,077 | 4.3% | 3,968 | 4.2% | 3,695 3.9% 93,747
19.4% | 8,311 9.6% | 4,437 | 5.1% | 5,688 | 6.6% | 3,413 3.9% 86,289
19.4% | 8,547 | 10.7% | 3,647 | 4.5% | 4,245 | 5.3% | 4,289 5.3% 79,883
16.1% | 6,398 9.3% | 4,121 | 6.0% | 4,613 | 6.7% | 4,710 6.8% 68,413
15.4% | 5,200 8.5% | 4,819 | 7.9% | 4,725 | 7.7% | 4,038 6.6% 60,661

i - 30 BBOtH S (30 > BEDEICoWT] (2009) & 9 7ER.
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Abstract

The study intends to clarify the effects and problems of fisheries cooperative association management
in Amami Island. Setouchi-cho is the case study used for this research as they have developed initiative
to improve their fisheries cooperative association. The fisheries cooperative has aimed at developing their
administration by luring capital and new economic business (management of the direct sales store) .

The economic effect of capital attraction has two effects. First is the economic impact towards the
fisheries cooperative association. Second are the employment effects. The available of capital plays an
important role in providing employment opportunities to remote islands. Concerning new economic
businesses there are still other progress that can be pointed out. The first is the increase in the unit price
of fish as the cooperative is able to sell at a high price. The second is the employment effects in which ten

people has been employed and has become a good employment opportunity for the local residents.
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Island Groups of Kagoshima Prefecture as the Chain of Islands

— A Field Confirmation of the Continuous Area Characteristic Between Islands from
Social and Livelihood Environmental Domain for Islands Management—
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Research Center for the Pacific Islands, Kagoshima University
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Abstract
A field confirmation was carried out for southern-northern island chain for continuation extensity
and relationship in managements and endeavors within the cultural, social, and historic environmental
conditions. We have performed research on almost all inhabited islands. The research route carefully
considered the island positioning. This report focuses on Koshikizima Islands, Tokunoshima Island and their
surrounding regions. Due to their historical connection in commerce and transportation, the relationship
between the island and the island groups were stronger than to the mainland (Kagoshima or Kumamoto) .
This also acted as main route for trade and cultural transition. These islands have been part of the same
governmental since the Satsuma shogunate government in the Edo Period. However for political and historical
reasons these island groups have not been referred to as one island group. As for the present day, there
are no longer reasons to maintain the constraint. Furthermore, these islands are appropriately scattered in
temperate to subtropical climate zones; we can recognize them as the best sensor zone. Nowadays these

islands are conveniently called as Kagoshima Chain Islands.
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Socio-economic Research in Amami: for the Better Future of the Islands
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Abstract

We have conducted a research in Amami for three days. Our purpose of research is to come up with
new approaches to understand the process which realizes true well-being in islands societies. We carried
out shell fish environment survey and water sampling, and we have interviewed several local people
regarding Ishihimi, or Stone Tidal Weirs. In this preliminary research, we made it sure that interdisciplinary
research project is necessarily to analyze the true nature of inter-relationship between human-beings and
nature, which enables the well-being of the island people. We also put emphasis on the importance of model
building based on clear and understandable data. We suggest that Structural Equation Modeling might be

one of the useful tools.
Keywords: Amami, Ishihimi, Structural Equation Modeling
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Study on Quantitative Evaluation of Food Availability and Nutritional
Conditions for Fish Larvae, Plecoglossus altivelis ryukyuensis

KOBARI Toru' * SUGIMOTO Satoru * *+ SHINOMIYA Akihiko ' + KAWAI Kei *
NISHIMURA Satoru *

1: Faculty of Fisheries, 2: Graduate School of Fisheries, 3: Research Center for the
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Abstract
We carried out plankton sample collections on Yakugachi river in Amami Island and incubation
experiments of fish larvae Plecoglossus altivelis ryukyuensis to evaluate food availability and nutritional
conditions. High turbidity was evident for the stations on the tidal flat where salinity showed a high
variability, while chlorophyll was high on the tidal flat and at the offshore stations. We suggest that not
only salinity but also food availability might be responsible for frequent occurrence of the larvae on the tidal
flat. We will evaluate food availability and nutritional conditions for the larvae from more analyses of field

sample and incubation experiments.
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Control of Black Fly in Nakanoshima Island, Tokara Archipelago

NobA Shinichi

Research Center for the Pacific Islands, Kagoshima University

Abstract
The insecticide is using for the control of black fly larvae, Simulium japonicum, living in rivers of
Nakanoshima Island, Tokara Archipelago. Surveys to evaluate the efficacy of insecticide were carried out
during the period from April 2007 to January 2010. The number of adult black flies increased in a short
term when the insecticide use interval became long. The number of black flies has been kept relatively low

level, but it is necessary to continue regular use of insecticides.
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Freeze-Drying of Papaya (Carica papaya L.) Fruit for Food Products

HIDAKA Tetsushi

Research Center for the Pacific Islands, Kagoshima University
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Abstract

Mature fruits of papaya (Carica papaya L.) were freeze-dried and used for various food products such
as bread and confectionaries. It took shorter time for freeze-drying in cut fruits than pasted ones, as well
as in small pieces than in large pieces. The final percentages of dried products were 12 - 14% (dry weight/
flesh weight) in cultivar ‘Flare’ and 14. 4% in cultivar Tshigaki Sango’. The dried products were ground
into powder and examined for making various food products. Quality of the products was almost acceptable
for the markets, however, papaya fruit powder should be treated with high temperature to deactivate the
enzyme papain for some products such as jelly and bread. The dried papaya fruits as well as other fruits

such as mango are promising to improve local economy in addition to local agricultural industries.
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ABR 3. PHAS 2 LIZ & 57908 VIR O B Z2E R
HAGFIRIE A PRV, S OICHERRTEOMEIZE T S5 HIT, T
A e L CEZERMILIR 2 5 A 720 ARBERIZIE, 20084F 1288 85% S 727878 A v i an il
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[AIE | 2wz, TAEME] X T7L 7] CHRTHEE S, RRIZRRM
Vo BEZIKEKRTKIEE, FA4AT7THELZOL, HIZ8%4 Lz, [HEM] o
REF 7L 7] LD REL, BEAMBOREDE X IF800gHI A TH > 720 T D
B 1HoOESIIZI00gH R E o720 TN DYIRS,277g%, FhadkEz LT,
30C, 0.15kpa F TA8HEM B 22 i % 1T > 72,

RERA . 2N, VEBERER RS D OB E

TREORBRCHO N BERRN I L, ZRRAREKE L. 2o 0REAHEIL,
Ny, U= r—F #ER EY—OMEHIRIML T, ERo#Eridanz, 7, &
BhAE, 2N YRGS EL700, ERERBEEIIOC, 7ML L Tt
Lf:o

BERRUOEE

HER 1. BUSEERIC W AR oM

HER 1 OFER % Table 1 1R L7720 b HESHBELADIZEHE L c ORAYHTH Y,
17THREClE L A EBAICi R Lo R— A MEMEE L23ER 1 a & 1 b TIXBRYA
DA DITH T L 2otz £ 2T, WERALE 2 Mk L 726s 5%, A1, 7
FAM) VERAR—ZAMIRTHEE L b TRIZEASEZERELAD, RAXR—Z N2
FORER 1 alZ P REANE > TWAIREETH o 720 B 2R R OE A I3 HT R A
FEIZH L T1ch11.9%, 1 bA27.4%, 1an30. 5% THo72o L2L, 1bTET
FAN) U15gxELOT, INEHL &, REEBRERAEOFERAEIINT 5 EHE
1320.1% & o720 IFE A LB LTWL EBLNI-RANX—ZA M EMEE L1 b
PHEMEE L1 c2 T sE, 1 L VEBRLTWE EEbN, ZORKED
5, NN Y OFEAEGETIE, BRAZYRICLTEERLZTDETH L 267, @I
B LM O RV EPHL o7, F72, BHEELALDIX, X—=Z M1 b KUY
F1coWT I 78 f YO, L ORMIZD IR TE2EE2S
Nize 22T, DRORBRTIE, MEZ T _XTURICL TH 5 MR 2 175 72,

Table 1. Effects of materials for freeze-drying of cultivar ‘Flea’ fruits.

) ) ) Percentages of Dry . )
Weight of Flesh Weight of Dried Weight/Flesh Weight Drying time
Materials Materials (%) (hours)
(6]
la | 150 g of pasted fruit pulp 45.7¢ 30.5 41
150 g of pasted fruit pulp
Ib with 15g dextrin 0.2¢ 27.4 4l
lc 275 g of cut fruits 32.7¢g 11.9 17

Materials were freeze-dried at 30C under 0.15 kpa for 41 hrs after pre-freeze treatment at
-20C for 6 hrs.

SHER 2. PAEEEE AT o 727554 Y RAF O BikE s S R

KRBT, EREEDOHND -0, KEOHE 2L 72, #iR % Table 2. 127”7,
C DOFESR, 805gDRLEER A & N7z 08, W R R OB R 2851314 0% T,
AER 1 ERRRL LR o7 LAL, THICHELTEY, HRICHIMLIEET
Holze
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Table 2. Results of large scale freeze-drying of cultivar ‘Flea™ fruits.

Weight of Flesh
Materials

Weight of Dried Materials

Percentage of Dry
Weight/Flesh Weight
(%)

5,761g of cut fruits

805 g

14

Materials were cut and freeze-dried at 30C under 0.15 kpa for 18 hrs after pre-freeze treatment at -20C

for 6hrs.

SRER 3. TAEEGE LT DS A SR o) BL2els Sk B

RAEE T, 7931 Y [HEME | # v, Boh/zkR% Table 3. (IR
To UHDOKE EH100gRi R & KER7-ODH->THh, AEEl1dHLriF2 THESNE
17 ~ 18KERI Tld, B4 I3 eeieEd, LR 248K & L2 2 A, 8,277gD ik
AN S, 194gDFEER AR B N7z FEERROBFERAIIR T 5E A1, 14.4%T
Holzo [7L7] ZHOZZHE L RU2 X)L RRERREIER AR DD, i,
[CEIEH ] ZRATEL, [TV 7 ] KD OKRGEEIDP LN EDREL TV
LEbLND, KRB TIIFHMERE ZIT DD o 7205, 155 N3 084 YO Js
FEORD, MAOHMICTHICHERHTE 2 & Bbih/,

SRER 4 BEEEIR 72 88 Y ERA DS O

HER 1 ~ 3 TEOSNAEBERAB K, WINL /I YOFHEFEHRL, ET/Y
% EOBEI M TE S LB, FIT, WS YR EMED 2 % %
HZICEIMLT, 7F—F280, B =R o8l iifmiz,

Table 3. Results of large scale freeze-drying of cultivar ‘Ishigaki Sango’ fruits.

Weight of Flesh
Materials

Weight of Dried Materials

Percentage of Dry
Weight/Flesh Weight
(%)

8277¢g of cut fruits

1194 ¢

144

Materials were cut and freeze-dried at 30C under 0.15 kpa for 48 hrs without pre-freeze treatment.

4 a. N OHEE

INERN IR R R 2R C, N a8 L, ZOME, 1 REEER D 2 K5EE
IZBWTIE) RS 225, BERERNCH B LIZA, @HEOL) R/ IZ-ETE
o7z (Fig la)e 2L, 7984 ¥ OBFGETZIEIZB VT, 30T & W) KWIRED 729,
PN U PRIGEET, BEEAT TN VBRIV T OWEEHETLOEEZOR
7o T, HIRRERMAEE 10T, 7 5 FAHE L T/RNEFIIRE TN 2 8yh L 724 R,
WEEFE L L) R pREEIN (Fig 1b)e 7Sy 0ftid, HINL 72852 RHEE
DI LY RREEAD > Tz,
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Fig. 1. Bread was made from flour containing papaya fruit powder. Left (Fig. 1a) is
made from flour containing non-treated fruit powder and right (Fig. 1b) is made from
flour containing heat-treated fruit powder at 1 10T for 7minutes.

4b. B—)r—FOHE

N RO D 2 ) — L OMFHIFIRRAM R ZRET, v— 7 —F28EL 72,
ZTORER, BEOLH)ICHETE20S, 7)) —2IRRRIKR2 K L7z, T74bb, LR
mE VMBI OYE S, ¥ Sy Mok 2o, MEORIERAR KR 2 Sl L
T, WA YRGS DRLEN DB Z ENWSPIT%Ro72,

4c. Yy —7r¥F—nilk

INER R IR R R 2 R T, RO T E T TH LYY —T v ¥ F—%28iE L 72,
ZORER, BEOLHICHETE (Fig 2) ETOMIE, WML 28 BERS KD
BIZXY, BEPP-720DE o7,

h 4
Fig.2. Sata-andagi (a local cake of Okinawa area) made from flour containing
papaya fruit powder.
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4d. EREROE) —FEAF DG

VIRRAM K Z IR IZEDN L, BRET LX) —ETORELHATZ, TOME, &
REBML72S DREAL L7245, £V —HF T, Sl LB Rmm Rz avmL
72 DIRFEIL L7228, mmLEl L 2 WEBRRA R Z I L 720 O TIXEMEL 2o 72
(Fig. 3)o ZHid4akT4cklmpk, 7931 Y EKHE b, Y -2k L $ 25
TRBIZBWTYH, 2 Y2 RIESELLEN D H E-EDNIZ,

Fig. 3. Water containing non-treated papaya fruit powder was solidified with agar
(right) but not solidified with gelatin (left).

INOHOREEOMER, 73 Y ORIEERALRIE, FEr O HENOWHEEI A X
Wk b, BEREABERIE, R—2 MROERSICERS E, HEOHML AL,
ERHSE LRSS THY), v T—7 ErA YU ORFET LR R % T
UL, IO EEZ T TR, HIBRORBEEEIIL TIIESTLEEbNSL, Ly
L, RRERCHW -SSR, SR REWBEA TR 2 M IS ch by, 72, ok
WA BT T L SN ET 256 T, HE2r S ORFEOWMKEIZET L 0
2 M RZFORED S0, BIE Lo R EAREOMELE RoTLED) 2
EDRTHEEND, TiEH L L TR EE-RAFTOL IS YOREEZ D, T4
FERIHEL EEZENLDT, 7 YOEBERABRKOFERILDO-DH121F, X 51
fEE R 71 B \WIST R A B T D BN D B o

E i3

KRB B L 72708 Y RFEZ, ARSHEEAELEN THER/ S, Y] ((F:
Ed (#~<%) BEHRK) 25 TRATEW A, HRETE, BRI A EY I L7eieE
vy — (E BHEER) TEMSETHEW . 7% YRAKEKE AV 850
AEE, VY =T U F—I3EW (F~F) BTK FotmofFoaREE, EW (8
~ ) EFWK OV HMAELGHETEERE S V- 7/RE) 127> THW . £
72, AT 2O YHRZERT (Frk - BEEKLRK) 121, flic ok edsE 4 17- CH
Wi ERROFAZIILD, ZOMEL DF 412, EELATERRL IS, JiHE4THE
Wio, TZIEHOEYRLET,
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5| A3k
FAO 2009. FAOSTAT 2009.
Nijhuis, H. H., H. M. Torringa, S. Muresan, D. Yuksel, C. Leguijt and W. Kloek 1998.

Approaches to improve the quality of dried fruit and vegetable. Food Sci. & Tec. 9:

13-20.
FRMOKEEA 2009, F5 A AR REBRESE RS 2000.
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Classification of Citrus in Yorojima and Nakanoshima
Using Gene Analysis

TOMINAGA Shigeto + YAMAMOTO Masashi * KUBO Tatsuya * FUKUDA Mayuko *
TUCHIMOCHI Yui

Faculty of Agriculture, Kagoshima University

Abstract
Twenty-one citrus samples from Yorojima of Setouchi-cho in Amamiohshima-island were classified into
seven types that were further grouped into roughly two major ones by cluster analysis (UPGMA methods)
based on the band pattern of RAPD analysis. On the other hands, 14 citrus samples from Nakanoshima in
Toshimma-mura were divided into three patterns by the existence of the bands of 380bp and 550bp using

Mariner like elements (MLE) gene analysis.

iFLoic
R BROMEEHEIIIE2T (GiamE) ~dbi#3l (ZEH) Omdk500kma i 12200
PlEo#E L2B L 2L, TNENOEMANMTH ) 2055, Kby, £
HZIIERLTBY, 250 L L ICHMT AW KEEETH ) 255, —
HTIEEEIICER L TWb, EEOIE, TNODBLLICOATAN v X VEENS
12, E& LTCDNAGH Z /202 ToTwWhb, A, BEBEROBELID) L
FRICBEEBRER N IHBOE&E L LR RSO 5Nb I 7042 70N ¥
VHIZOWTHDNAGT Z1T>o T\ b,

KEETIE, BERKBOGBEBIOCTERNORZEBIZHFET S0 v F VHEIZONWT
DNAZGHT 24T\, WED S ¥ F VHEHICOWTHEERAT,

1. EREOHCXVEODHE

SRE194E 6 H18H ~ 6 H22H 12 & BEIIEt » & — vk EinE R 2 FH L
THio7: [EOBA | RICBWT, BEHBEGBKED D v X VEOIEAY VTV E 6
H2LHIZERILL, R) B AN THEIEERFEFMEBIIEEICELIR), Zho 0
LR (SVEEEERD) (2 OWTRAPDAATICE WIS L & 9 & L7z RAPDATIZLL
TO@BYIATo 720 WIREMEE LTHBILZ - (A 2T —H—), 2 LXK T
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yoO3MHEERRL, I/ —ZFRB IO TIA—Dh L U F VI TE
E O 5 N3 WOPAO4, OPA09, OPA12, OPA1l7, OPB09, OPBll, OPBl7®
A7 AR M L 7o ZED S ODNAFHIZISOPLANT I 2 F TV, il R -
BFE L 720 7K 9.33 1], PCRIOX Buffer 12541, dNTPs 0.8ul, 79 14<—0.5
ul, TagRY A5 =¥ 01212, B L72DNAZO0.5ulilz CTRA L 72%, PCRX
IBxATo 720 ZD%, ¥ 7 NViKi12ul, BPB 2 ul, EDTA 1 ul%iR& L72515u
1% 100V CHI3057 I BB Ak E 2 1T - 720 BAXIKEID 7 )V iX Agarose Gel (1.5% Seakem
GTG Agarose, TAE) ZH\W, ZFVOIgIZi3n 3 4 Ao lbiatiB e L CDNA~Y — 5 —
w ANTzo BRIKENZI00V THRIB0T AT - 720 BERIKENER, 7V % Yetaii (Mupid-Blue
A HMKTH0REAR) 12 1R LR L, YVl L C0% Ty / — VIl L
TR L%, 0 TNy FEMEE L7 612, KISy — U2 5 %
D&HLDNAWH % & &2 LT, BEEMOEMER % KD, Molecular Evolutionary
Genetics Analysis,Version3.112 & 5 27 5 2 ¥ —4#1 (UPGMA®:) %1772,
2. 2 EDH X VEORE

SER214E 8 A29H B L UB0H IC, 2 B4R B o F 08 TV B ERELL 72,
L 72354 VIR ) B AN THIRZE ISR B D, ISOPLANT I % H v "TDNA
%47 - 728, B OMLE&E R T 79 4 ~— (Feschotte %, 2002) ®MLE 3 A (5’
-GCATTRTCYTGYTGDAT) &MLE 5A MLE 5A (-ATHGATGARAARTGGTTC)
W TPCRIUE 2 &4, HEIEEYAWI0uLl, EDTA 1 uL, BPB 2 uL%HAL,
100V #3045 D ERIKE) (7 Vi AgaroseGel (1.5% Seakem GTG Agarose), TAE)
AT o720 TFIVOUIZIE ST A4 X0 LERNEE L CDNA~Y — 7% — (100bp DNA
Ladder, BIONEERM:) % A7z, ERKEIZ, 7 zdetil (Mupid-STAIN eye) (2
FI20MNR LYt Lotk Ve ) L, ZEKICK 20 LIRE DB L, 308
T ETNY Rl L7z,

BRBLUEZE

1. EREOH X VEOHE

HMEBCEAXFL /20 v 32131, 7HEO 75 1 ~—%H W TRAPD
BT ZAT o 12%ER, 6D 75 4 ~—T350bp ~ 1250bpD & MIN Y FE2 MRS 5 2
ENTE (BE 1), RAPDOM O RIIEE 1 - 1~1 - 612R L7z, AMER

BE1 SBEOHVFVEORAPDOMICKD/I\Y MIKF—
VR EBY—1—, SBEAVFYNO. 1~NO21, BUIAZ— JIXVKR, TUFY)
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AR T X BDHEB N Y FEIZI2ZART, 794 ~— 1 FEL ) P 2 KOG FHS
‘Boh, BARNY PR LB EN/ZDIENO. 2, NO12, 74 YKD 3FED 6
KT, OENY KB olzDZ 7% D3R THo720 HEINY KD
LM ENT 7T 4~ —1Z0PA0, OPALTD 2R D 3R TH Y, AR Nk
b Aol 7 T4 ~<—I1Z0PA09, OPBI7D 1 K Tdh -7, HIREN72DNANY FiZ
350bp7* 5 1250bpDH A X Tdr - 72,

N FOREZBMEIEL, WHENY FRE2EW L2thy 9 A% —48F (UPGMAB:)
AT TR R AKX L IR L7ze GEE TRINL 722130 5 » F v X, RAPDGHT O
INV RN — 2 X ) THEICHETRET, SHICFNLIEIREL2007V—TFIC
SHETAZENTE, LA L, NO3,4,5,7,8,16,18,19,20, 21 D 10FHE TlE /N > R/8
Y — VDAL TEBY, KT A ENTELRDo7. F2KEIC, NO.1,6,9,
10,14, 150 6 D XFT A LR TE LD o720 TNHDINY K87 — U PG4I —
B2k, SNOPFE—0OMETH L, FRIEEEMIHFEEIENLDTHS S
CERIBELTWA, F72, NOILE 7 & VK, NOIZENOLI7IZFNFNILF N R
BEl, ThbldiBchsbeEzonl, $72, NO. 1, 6, 9, 10, 14, 1547 %
YARERBIEWE ZAIEL T, —F, 707 0Ny Ny — VI35 RED
WINOH F Y EBELELRY), HEETHDH I EIIREBI N,

NO .20
NO .21
NO .19
NO.18
NO .16
NO.3
NO.7
NO.5
NO .4
NO .3
NO .12

Buntan
Katsuyamakuganii
NO .11
{Kunenbo

NO 1

NO .6

NO . 9

|NO.10

NO .14
NO .15

1 RAPDZTICKRDEBEEDNYF VDI SAT—nHT

2. hzEOH X VEODHEE
o2 BRI 22148 OIEY » T2 DWW, MLEBEIZE T2 & 5 550 % 3 A4
72REH, MLEBEEFO 7S5 4 ~—TIi%, 380bp &550bpd 2 fEAF /N Ko BHLIZ R



76

TomINAGA Shigeto, YAMAMOTO Masashi, KuBo Tatsuya, FukupA Mayuko, TucHmMocH! Yuu

MWROHNT (BEE2, 1), 380bp&550bpD /Ny ROFMIZ LY, HZETEHILL
T2 xR STA L, 380bpliNy R VE50bpli/ Ny RERE WD O3,
FNLHD 385 — i nt (F2),

1 -] 1y 19
200Bp 5 ae
100y \ \ . -

111 'S 11111
=h IR aEEEaEN

Sheashiiedisie

BHE?2 FeS0ONYVFVEOMLEELGFONY K(F—

x1 hZzBOH X VEOMLEEEFND/N KNG—2 x2 MLEBEBFONCKIN4—2i1c&?
&5 | BTOFFR 380bp | 550bp hEh X VEOYE

NERE ¥ n 550bp

2 [Li)2o + + 380bp n -

3 [ 5v454 - ¥ L2510 |,

4 | 7454 - + AR ETRETRSTRNTE ke

5 vavay + +

6 [<ALZ - - - |3 4 6,7 8 9

7 {ALFE - —

8 | hkarA Z -

9 | #HAH _ =

10 |LxHZH B + +

11 [Lx>25 # T n

12 [ 5454 ¥ ¥

13 [Li>2>5 B ¥ "

4 L2y FH) + ¥

el )

BER B RFKREFZLHEMN MEKL ZFAMHL CTFRINE6 HI8H ~ 22H 124
EREBETANNGEEDLS N XV EEAH 7V EHRILL, RAPDGHr /N K3
=k, SRR OEMEREE KD, Molecular Evolutionary Genetics
Analysis,Version 3. 112X %27 A% =547 (UPGMAE) #1To720 IRWT, P2l
FESH9HB LI U30HIZ, MZENLL N ¥ YELY TNV EEFIL, L 222
DWT b T ¥ ARV U Mariner like elements (MLE) BT 4TIC X A58 % 1T - 720
ZORER, GEE O X XTI T, SHICENLIEIREL 2007 )V —
TG ETHIENTEL, —FH, FZED N ¥ F212380bp & 550bpD /3> K DA i
2L 3Ny —=iZmirens:
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