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Studies on sweetpotato for high quality steamed and cured

slices processing with high international competitiveness

Toshikazu Kuranouchr, Yoshiyuki Nakamura, Toru Kumacar, Eiichi Kasamura * ',

Masaaki Suzukt *?, Tsutomu Kawamara *#, Toshiaki Marsupa **, Makoto Taxara *°

and Makoto Nakarani *°

Abstract

To examine steamed and cured sweetpotato slices, “hoshi-imo”, the authors engaged in
a research project titled “Research project for utilizing advanced technologies in agriculture,
forestry and fisheries”. This project consisted of four parts: 1. Breeding of sweetpotato lines
for high quality “hoshi-imo” processing, 2. Examination of the mechanisms leading to white
opaque defects, “shirota”, and the establishment of counter measures, 3. Adaptation of new
techniques, including the cultivation of purple fresh sweetpotato, in areas producing “hoshi-
imo”, 4. The application of cultivar identification techniques for “hoshi-imo” products based
on genetic markers.

A sweetpotato line, “Kanto-127”, was selected because of its superior taste and high
quality for “hoshi-imo” products. The occurrence of “shirota” defects in the line is very low.
The gelatinization temperature of this line is about 5-6C lower than those of normal cultivars.
We also recognized that sweetpotato lines with a low gelatinization temperature, e.g. “Quick
Sweet”, are suitable for “hoshi-imo” production.

It was identified that a purple fleshed sweetpotato line, “Kyusyu-137”, is suitable for
“hoshi-imo” production because of its moderate anthocyanin content and good taste. Some
lines with moderate anthocyanin content were selected in our breeding program.

We clarified that there are at least two types of “shirota” defect: Type 1 (high shrinkage
type); the cell contents shrink excessively in the drying phase of “hoshi-imo” processing, and
Type 2 (vacant space type); lacking starch formation in root cells, which promotes vacant
spaces.

From the observation of cross-sections of roots using MRI, it was found that the “shirota”
part of the roots contained less water than the normal parts, and we clarified that water stress
in the late cultivation period promoted “shirota” defects.

We explained the adaptability of sweetpotato cultivars or lines to farmers who produce
“hoshi-imo” in Ibaraki prefecture. From the results, “Quick Sweet” was considered to be
suitable for cultivation because of the very low occurrence of “shirota” defects and its high
quality. In addition, we selected “Kyusyu-137” as prospective line for cultivation.
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Using identified Risp-1, a retrotransposon in the sweetpotato genome, and PCR markers
were obtained on the insertion sites that showed polymorphisms among cultivars. The
absence or presence of PCR products corresponding to the insertion sites could successfully
differentiate cultivars used for “hoshi-imo” products.

Key Words: sweetpotato, steamed and cured sweetpotato slices, hoshi-imo, white opaque
defect “shirota”, cultivar identification
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Bt i Bt 373 Bt #Eik Bk #k
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1o l. IHIT. ZOWMMMENLLE D -
5 HIE SR DOIEY PRI ER 2 G L 2.
ETRE TSI X A8, RESED
KOEYT NI OB ZT\, > OF FEER
EIEEMEDERDREN S, > OXIIHRYT
IR OEZ BRI BT 2 HIBANEY OFE L »
WHEIZE 2D (IUHERD . E1 BB S
TNT > 7 O nBEREEEL LT T 28
HENEOSHNTAL T L., RERFICERNAFEAET
LHD (EBEED) O2DODY 1 TNHDHT L%
BSMIZL (EES 2004), X 1IC&Y)T

#1145 (2010. 3)

DHAEEIW OE TG EEZ R LUz, Mg
MR DB « JERIC K 0 A U= 220 B K O
WSO LT > 7" > UGHE L. HlEE & DRIz
B UZZERARO 5N, ZNH RO O
FHFRETHODIEEBE LN, —H, K21
RULZDIRAELA EOEE T O FENTH
EINLHEMLOBETFHMBEEETH SN, 730
7T A NPT < TZERR O HAL D HIAE N ER
53, INHIEZERMO S O FEEICHEDRDL
EEZ5NT,

KINT, 2004 B XN 2005 4F1C s+ 18
KOG T TAEER S B2k 2 W TE TN
BEHRETOREZA, EBPTOKSARNL A
M7IOTIZNOEEZMAEL. D O¥FAE
WZDBMBZENRBIN CRIES 2006),
/o, YOy BEERIEFBICLEL T >
COMUENE L K AT M OARE—ThHbH I &
MBS N7 (K3),

—J . ZREH OWEFE IR ORI, >
O FAEBIEICEETH D Z ENERIN TN
% (Fids  2005), F&lE. ZOKD7BMNT
FEOBROMA, BP0 8 & L mEt &
T 2T D S,

2) POYBEEREDELFAEERRA
INETHRORS &> 0¥ 54 & DRIRIC
DNWTIH FEAERBIATH >z, T 2Tl
ML HFEOHREICELD O MIEROREICE
T 570, Eidl) OFEEERIFE AR OfRA
EEHEL DD, F T HKRORILE S
DRI B % T 9 VR ERERE,. BRI DK
Gy DEE R EAFEE AT O OFARIK
R L 72,

BAR O SV RRME & 30 & F6 4R & oD BE 1 AR

ERALNVERERIRE T H D Z E 2 S MIT L 7= Gik
ZNB 2003), =52, BEZEZ¥TDICL,
—HEARBEL T O FBETHELZRE L.
KINT 2 AR OMEIRZFET 2 FiEefTE
L. O BEHTII. 727 > OBEKENG
WZ &, HROHENENC EZHS ML
(PR S 2003), T~ h)TlEody 5
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B1 YIS ERNFLOSREBUOEFEHRREE

B - RN FREEE (R 5)
RED CEI#R) : MRRIBR O IERR - FERIC & 0 2 U722 .
RELCE) MR OMILT > 7 > 79U U MR EE & ORI A U 72228
FIAL : WIET > 7 > RGBT

B2 ZLAEDORETIOIRENFHENBEIMLD
ETHEMRER
JA © SRIRR RS (R 5)
HFDbarld 100 2 702 %&RT.
KR O B ORMHEATR H3727 30T 5 A BT, ZRAHLD.

P —————
Lo dE LR

H3 YA ERVTOEFEBREER

R IR R (R S)
Oy AR (ZERRAFEL)
FoIEFH I—ITHLT > T VRN D).
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KR8 YUYTAERROIAOSRELAIARERSARLOBEG

[t FHLRR T 5> AR EER )
e ] EH R 10.3+0.8
O a5y 11.5 £ 0.6

RS (2007) KUk

IE W OBR

K4 REHYIATEHIBOMR | Eig

oy R

HIE SN - H TR OIS A RS 300MHz, 155 HIE fEid 26me’, W{EEHIE 5 BRROAE > Ta—
ETHILZNMRE5% 2 ERE L TEE. RAEWFULHMNIERAKNDIRN E2RT.

K9 IYAFAICHITHOFRECKITTLIEKSD

Sz

=
H7 R IX FEHE[X T X
ks %V 58.5 + 5. 7" 65.7 + 7.3 78.3 + 8.5%
BUARAK > (%) 56.1 + 4. 7" 63.3+9.3 71.2 £6.9
~ns? 6 4 3

RS (2007) DML, ORI EWAE.
1)« BIFI7K 53 8IS 2 AH .

2) 10 (), 1 (FEEE~10%), 2(F~20%), 3([A~33%), 4(A~50%), 5(F~70%), 6(F~100%). =ZL,

BARFICED 220y 0HEGHEEL THET 2.

* 0k 0 TINTN 5% KUE, 1% /KUETHEEXICH L TAREZEDD.

AT RIERAL D DK R D < . ARFFETIE S
O FBAEICT > 7 ARIROB(ENFEL TS
ZEMHERI NIz, BEKROE S I >~
OV DIHERBEINC DN, POy FE%E
hEI®LZIENEZSND, TDXHIT, ¥
O FAMEEREDT > 7 MIRICERMN
H DR RB I NN, GBI SITFEL <
FAETHLEND D, —H. MEEHEEOSH
ROy EOEEIFENI 2SN
(#%8), F/=. MRI (BZ&ILMSmHER%E®E) 2 H
WTEBBBO > O R4 TR 2502 L.
EEHELDBEHHKOENDIRNZ EEHS N
U, Oy REENKG EREEEDENWI &%
B S MM U7 (RS 2003, Ak S 2007),

ZTOHIZR AR UM, Oy FEESIE T
IEEEICHE L TRWENBIR I N, 20857
M OXIIZIREZENMHSMNERS T2, DR
FIFEFEHLO B AKRGEENMENT EE2RL.
EERICHIET S EH8N—t > MEFL T/,
ZDEHIT, Oy FEAEITHARNE DK 552 E)
MREZREEF DI EZHSNTI U,
T T A% T) ZRIZBHKGPARLVA
FUETTEREL, DO BEICKTTHEZLZHA
Bz, TOME, LBAKSNEADTZICLE
Mo THROAKGNEHAL, 51205 D%
NN 2EANED SN (KD, TD
ZENS 357 OOy FEEIE,.
BRI PE D BEARAK 7 DWW D, EER DT
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ST COME AR ESIER I L TEL S EHEH
XNz (hRS 20060 RS 2007),
PLEMNS, TEOEEBIZKXDKPANL AN
Oy DOFAEENETAHAZENHENER S
. HEEM EOFEAE U TREEFITH
L TREZEINDIENEEEEZ OSND,
—H. T UEEORE LML T
AFHRPICENICY > Ty > L, vay
FBAETFTHEML O Z LizE A, 0 ET >
T UMRFED TiHE 100 51 T Oy BTN IE
HHLOBILEET T EHEERENMEN &N
RSN, TUTCOEBEEARN I OFFEEICD
BIMBDEEDOH D EEHSMI L (FHS
2005, HATS  2007). & T kR T
A ALY —F | THRROBIZRNE SN,
S®IE. T4 5 TRNTZKDT
ST UEROENE S S T EEHRE DR
R EORE - 7 > 7 AR SO & - bR
FEZHSMNCL T, O FAEICEEGTHE
K2 T 2 BN D 5.

4 EEFETKNZR N CERUTERSA
FORERMMEBEHEKIMTOMRE

IHFEIZRT 2T OMASZEOERD 1 D
. BN THERR S N =289) 100 T H SO s
NOFH EEZEND, ZDHENDEMT
3. BELHWEDNEEIN TS, ESNANOW
HZERT2EIEM< . TOMEE LT
ERMOBRNEE /> T, ek, TV
XA EMLENSZEDEE & 735 2 MO E
IIARREETH o7z, L. BIEFRENTH D
ERICKD, YIS TS ) LAICBWTIEBEE
EHFFLZL O NS AR > (Risp-1 K
L) MERIN, 2hsolL hkOoks522
R 2D ) LNT OFFANLE O Rl 2 2 3
N5 EF. ENHERED] DNAY—H—0
BHFEIC DI B Z EMRE I N Tz (Tahara
et.al 2004),

InEL - BRI T Td 2 KU TEEN S D
DNA Hi3, &R B ORAE & T
THRIH SN A F 2 ZZHBIE N Z L2l 5

ZEICXOMINEETH D EEZEZ LN, £
T, AU HH oM A E A OB
IFICETAHZEZHMELT, BRUYTNHOD
DNA it ziro & &I, Lo b >
AN > &R U Tz ok B 7 R Rl o 1k
DT E1T > 12,
ZTORR, £, A EBIIEN T L
(QIAGEN Genomic-tip 20/G) ZHW\W5s Z &
2k D, AYTFn5. DNA O H (LA T
W2H500, LEORNI AR > - X —H—
2K BT T kST & 258 D DNA %
HTE2ZEMNHBAL 72,
Risp-112DOWTIX, 7/ LAHICHERBIGT %
B TR WA HEFEET HDT, YA E
MAEE U TR L 28I L 72 B8 H £ <
HBHHDEEZSNT W=, T I T, 2003 F L
ME, (%5 I EDOBGELEZIED.
AYUYTHEL THERT ORI EAE 12 fE
IZDWT, Risp—1 D7 J LHF AESBAL &2 M 7R
i U7z, MBI TEY FEAOHFE) 7N
RoN/z Risp-1 DAz O—=27 L
THER S ZREL 2. TOESZED &IT,
Risp—1 O R ImlE 5] & DI A Z 32 7= 581 D
MZHEETDHEHICPCRT 71 ¥ —%&KE
L. PCREBIEOHIEIZLD, D7 ) LERL
T® Rtsp—1 DA DF % S EE N D EREE
THETESELDIC LAk, INSDERFLTOH
AR TERNH DD T, HFADHFED)N
=KD, WENENTRETH D T &0y
Moz (K5), £/, PCR#EIEDORRET S
DNA Wi Fr % Risp-1 O AFERLERAL D /NS 72 W
Fr&9 %2 & T, DNA OW b u7=78Y)
THEUE DA EHZ DWW T B REF I SR B Ay ] GE
ThdHIEEZHSMILE (RILS  2004),
2005 2T, ERBBREEMEREL =Y YA £ -
L a3 >ART LIDIE. AN T
U — L DIERR D 7= DTN T % X HES 2%
BREICKDEBTLZZEZREHBLEZ, 200D,
1945 FFICEHEK S, BETHHEHAARIIBIT S
FELRHFREASETHLER 14 5112DOWT,
(725l InE, TORERKEIND D
DHEOHT, O LI AT ZHRHEL =, £



JERRREICXIOEB L LIbESINH D, £
NOITEEBEROLEL TEMLRL TWaD Z ENBH
50272 > 7= (Yamashita and Tahara 2006),
ZDXIIT, B ro— 2 NRET HEET
U ASM DY /) LM, Lo kT >
AR > DERBTTDT ) MBI RS 5 >
FIMIHREDZERENS, FDRMKICEA D
FHATOLICI B, DD, BERRAFKED 1 DN
IRAET 2T L2224 Uiz LIb OfF
ALz 270 —=27 LT, BHROARYT D
B fHE D5 & S ERIC, LIb O ABERE
MZE¥EdT 2 PCRTIA( Y —%i%it L7z, C
DT ITAX—FHWDE, SAEA WHE

62 TEWIRFE TS 5B11% (2010.3)
BASL OQ@ @G E® @ ® O O ®
DO —L v R
KB4-7GS1 @MmE6 5
QOFE?2H
KB4-8GS1 @ 9 715 jj
B FZTA A
KB4-20GS1
®BFE 199 &
KB4-22GS1 @OBEE 120 &
@AM 122 &
KB4-24GS1 Q@I 127 &
QM 139 5
S2_Rev @7? 13 -E_',—
S17 Rev @/':Pﬁ‘% 100 &
S40 Rev
SRNRN B : PCR iEiEdH U
RE : ELUKZEZE (HERS)
B5 $Y3A ERERBICHITS Rtsp-1 DIEAZRMAOMEEEIC K BEDTH LT ILD S D RIEHRIG)
HFOTRUZEFD PCRIEIE L /-2 L2777 .
B/INTE5DDTF14~— (KB4-7GS1, KB4-8GS1, S17 Rev, S40 Rev, SRNRN) OfH&H ThufEzEERIA AT HE.
DR, INSOERZHEMNIRET 20X EREOMOMNTHIIBNTH, HEETS

M&% 14 5] OB RZHENERO—EICE £
HINEINEMD TERBENDEFEE THETE
LHZEERMUE(HES 2007, 2B, Lk
OkS>ARY K BEYFEE, W,
O BN T A B2 ER A O E HEICD
WTIEEFFHEZ T TWD (HES  2006),
AFEL, AUTFERETER A5 OMNT
M DWW TR RAVRIN TN ST TH D
M. Risp—1 R OLIb 3 EHITH YA EDM
FEICEBICEET DAL MO T AR T
HBHDOT, YA EDLERRMFEICDNT,
T &M DIEAMEO I R A 2RI EET d
0. SHROERNHIREINS,

I FEDHESEDEE

AWFFEOH T, RYTORANEELMNT, >
O4% OFENDIRL, BWRAERL7 TEIH 119

1 B 127 5 MBS Nz, RRIZEAEI.
INEENDPCE DD, ZUTOE AR
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SHEBMNBEHFTHD, >OFDOEEBITEALE
Bond, 8kid TR13 5] WA FIELD
BN, FEEEZOND, £z, ZORMKITAE
WO YIA M- RHEKO BT 2T > DM
LIREDN 5 ~ 6 CREERNE NS KB IFEF
5, REROT T OBLNESTHO, &
BRI HE O W TR EHIRIC B ER T 2 Z
EMHIFFTE S, RS FER EERAH - RITIA
U COR B IR D B AR E R O, TR IR S
FEG IR N O 2R Y) T2 E T T OB G BRI & fit
HENnNTnsd, 2B, ZORFEI IR
MHEET N =80, FEAED R SN 5 sk TI3Bh
FRSENMBETH D, [T I AL —F] I
DNTIE, ERD L S IZZEYF T H A O
MEWZ EMS, TRH 1275 & &HITREY)
FToOEMENOERN I NS,

ARLUBMBOEBETHRZUTOMIREZ H 2
EFHITELZEMS (WZNS  2006). 3
ROV T3y 2 B3 2 &Y TITE &
T, ZALUBMRTHEMi 21TV, > O8FEDDIR
VR 2SSO & U 72 AT RERRR D oK & e M
SNRINRIE T O LENDH 5,

BRI Y <A B2, [N 137 51 Y]
TITICHET 2 Z 25N L., AEEKT
% B KK TREh AR (2 MV TRt R 2 S it
L7, B DO XD ITEAITIIES B> 72,
SRITEARRRERD 2O DR AL & L
TEHT 5 FETH 5,

AZYT O O FEAETM TIIEFEITLD B
REDZERME N EZHS NI Lz, ZOFRRE
LT, BN OT > 7 OB EA R, K
REZIZKBDEEROT T U MEA R Z R L

2o 5T, O FEEOERNIC 1K DR
FNEI THDZEaRLz, IS DIEHRE
ERIELED, Oy FEEDFKRDHEIZD
WTHIT L72/N> T Ly b aRERR L. EEES
ANDOEf T2 728, > 05 OFAEKEIC
DNTIE, GBS SITHMICHHZED S TE
Th 5,

AU T E I KT T SRR R S DB D
WTIIADFSE TIZE D R £ 72 > 72708, %m
IR UL DT, AR TR TR IC
D%&@Lﬂbt%®®‘%@$miﬁi%%
BENBWI EZHREL TS (B2ZNS
20052) s TDRIZDNWTIE, RETOF > T
HLICRE 592 B 7 2 T —BIGEMED AR O By ek
BELZMFICEXOBNTZE I ENRBINTHD
(hk S REER)., COoREBEHLEZI SN, £
7o BWRICEHL TI3MANEETH D, 518
DBRFNBETH 5,

L hOR~T > AR > Risp-1ELH & Fan/Z L
mFEE TR A2 RS 7 LEAGNL 2 PCR
X—H—tL., X—H—HEEOHEEITL DK
YT SN S BIEMRICHEZHRTES I &%
BHSMZI Uz, 2512, wEflolL ho ko >
AR > LIb sz - U, e o—2n
IRAET % e THfg - #8 A L 72862 Z PCR ¥ —
N—tdTBH5Z2&ICKD. BERINTL > REnk
OB THRFEHBNEETH D Z EEHS
MIZU7ze Risp-1 RO LIb 13 &EHITH YA
EOMMEICEENICHEET DL O hT > AR
JUTHDHDT, YA EDLERRMFRIC D
WTC, ML &M OEAMEO SAEH S IS AYR]
HETHD., SHBROIEANFEINS,

R0 HUTA EHRRITEBRM SRR RIEE S LORUTHEE & ORBR

T4 IR S ARV T Wb 1 RUTHEE
HXAY N 5C 15.90 51.5
8C 15.90* 56.0
B (] 13°C) 10.43 57.0
=il (8 20°0) 9.33 51.5
H13 5 5C 19.73° 56.0
8°C 18.28* 60.0
BriEcE (59 13°C) 12.28 55.0
=R (8 200C) 13.15 57.5

ZNG (2005a) & D Hhike.

BRI 10 A FANTINEERS, 1 H 24 H2 S BHPERK ) TR L, 6 HRRICHIE.

ARUIFREEITY > 7)) 2g 12 18ml DHIKZERINGE, BER: -

I L CHIEL, .

* 0 BPREATRRICH U C 5% KETHEEDH V.
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2

ARHE DO —BHOMET., el 2iE AL
EMKERESEEE TRUTFLHLLD
A E AT K B EIRR S i b I B9 5 Bl B
) OTHEZFAREL T 2003 ~ 2005 412 FEfi

#1145 (2010. 3)

¥

SNZHDTY, BAREMITHESE#H N £
T, iz, AHROHEEICTH &2 W=izWiz
APEH . BIGEEICEI D 0k B S AL < B
W/zLE9d,

51 FA SCHK

Y& R D A« A B -t 3k - B E] (2002)
ARYTLHYAIBIIBITS [P 0% ] O
ERR S &S BN EIEOER. HAED
DBAR I R, 17, 56-57.

AEET - ) - BFEESA (2001) R
Btz Dh > a Tk, TN,
63, 25.

RIEE (1989) KOTA( € - @k - BE - £
K. WHERELER, 18, 20-25.

REEE (1991) KR OF W - Bk Z i
- WH ARG, 27, 13-17.

Frilfg— - HEBRA - mzNFIF - NEE -
Ak (2003) YA EHSE [ 71y
7 A4 — b 1. {EYitreR, 3, 35-52.

s PNFIRD « P Lifa — - FET AT - HARak (2002)
B XA B IRE RO T F T A
OFIAH. HAREMFRE RS 2®, 17,
54-55.

il 2 NAIRD - A 81T - kA - Rk (2003)
YRS ERUFOFH (O%) FEIC
EEITZHEEIIOWT. HIER, 72001,
190-191.

il 2 INAIRD - AT 384T - RER - Sk (2005a)
YA EHRROI RSN AV T O M
BRI KT TRE. HIER, 74(52),
110-111.

2 NFIFD - iy Bk - HEREKE] (2005b) 48
WH DT A, Frafss 3671228 5.

.2 INFIRD - A 81T - R R E] - ARk (2006)
TYRA B - REORYT (FLWH)

IR I BT 2 MEREORR AL, HIE
#d, 75(1), 44-50.

ARG RS - G - ek 81 (2005) HEE
AYTLEEICBIT P EHOFRAER IEE~ IV
~— X AR, BBl TR, 52(4),
172-177.

WA AT - 2 AR - A SRR - HE ] -
FSHEBE - Rk (2003) ZEZYIFLB Y <o
ToWwAREE (o)) BT 2
P KB RE. HIER, 725 2),
120-121.

HR AT - 2 NAIRD - FHEARE] - FAFH R -
AR (2005) 722 HEOY Y <1 BHKY)
FLiZBT s HEE (o)) 12D
AR OB R E. HAER, 74 (3 D),
72-73.

AT LT - R NFIRD - BB - FREHEBH - o
Ak (2006) RUTH YA EDOHHEE
(T ) BAECEDZHBEOBMBIY
Kogw., HIER, 7500 1), 252-253.

HATELT - R NAIRD - GHEE - R -
Bk (2007) YA TR TOFHEE
0% | FEAIZEED 2RO T A B LUK
D& . HIER, 76(4), 576-585.

B - MAKE - Bk 5% ZAFKER -
KA - AL (2000) KWE O =5
BIMTHICBIT 2T YA EAKE - HEOMH
BRPEAS. G R Y (B RF). 22,
133-169.

FEMKEE S B R R RE IR B (2008) W B HHIC
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B9 &k 1-44.

/NP IEAR - f8 AR R - KHEG—AE - HIEEE0E -
A - SR — - IS - PTRATN
(1970) HLU xHFWME U<y, ¥
HH,AFv T ] ITDNWT. EERW,
14, 167-194.

KILEF - HEH - I as - AURE -
ZWNFIFT (2004) L b kT > ARy > 2R
ALY YY1 BNMLEOERSENE. &
fEIZE, 6 (B 2), 65.

KRR T - AHEBH - FrHEE - ez NF
FI - HPASEAT - RSk (2006) #EE 8K 5
DENWNRYTH YA T [0 4
EXDOMHEBIT T T, HIEK, 755 1),
250-251.

TEMIFZE B Y <1 Y 7 F—L4 (2009)
R ER N FEICE T 52 2 E iEE AL &
(BEEE 127 5.

VERRZET - ANEHATEH - FrHTER] - 2 NFIFD -
PR ETT - B Ek (2004) ZAUITFLY YA
BIZBTD [>0% ) OMENREICET
HERE THMSEEER. HIEK, 7300 1),
192-193.

Tahara, M., T. Aoki, S. Suzuka, H. Yamashita,
M. Tanaka, S. Matsunaga and S. Kokumai
(2004) Isolation of an active element
from a high-copy-number family of
retrotransposons in the sweetpotato
genome. Mol. Gen. Genomics, 272, 116-127.

HIE &k - KILET - 1L ~ak - s & - B
KAESE (2006) 0T £ O Ik Rl E 572
RraF 2N BA 2006-42808.

HEE 3k - I8 - RICEF (2007) L K
ORI AR AHFALRIZL LT YR A E
&5 B O], DNA 281, 15,
122-125.

Yamashita, H. and M. Tahara (2006) A LINE-
type retrotransposon active in meristem
stem cells causes heritable transpositions in
the sweet potato genome. Plant Molecular
Biology, 61, 79-94.

Ak 8 R NAERD - FREEMSE - i .
B #C (2005) ZAYITHNTICET 2980T
DS > a TN 137 7. 55 68 [al LM 2
KM RERBERER, 38.
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