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Development and Evaluation of the Core Collection of
Japanese Wheat Varieties
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Chikako Kirisucui-OtoBg, Toshiyuki Takavama and Shunsuke Opa

Abstract

Core collections as a tool for effective utilization of genetic resources have been developed
in many major crops. With the progress of plant genomics, the core collection of Japanese
wheat varieties had been also required. The authors selected 96 varieties consisting of Japanese
landraces and recent breeding varieties based on their geographical and genealogical information
and registered them to Genetic Resources Center, NARO (NGRC) Genebank as ‘Japanese
wheat core collection’. In this article, we report evaluation data, including some genotypes

important for breeding, of the core collection.
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HDOMMSENBDETHDEMN. KRB FLLI2BIT
DNT, BEMN 80cm 75 100cm 2 JE O FfE At 5
DELEENELIZ> TS, ILAFIIREN A
HIFERRLDT<RD (Bilis 2014) . BIERIZIL
BEHEORTZBIIENS, BIRLIZKWER
RRIMBIRINTE M REEZEASN D, [T,
RUJV IR &, B b & 2 IS I U 7= i Fl
MERSINTEZEEZONS, £/, FOERE
R DHBIZONWTIE, BRI B g fE T
V& TEE] - THEE) - THE) - THRAR) - THREL) D30,
K OMEBEIZONWTS THE] S TH) £T2
BRHEOBEZRLTWDSA (K1), AL
FL<I2BIFE THisE)- T8 IROBERIEISAHE A,
TS TRIE OHLEIT T Z2H0IC TR 0%
mS TR Z2/RTEDITRS,

BHELEIELSBEEZXETS 2EHOERTO
BT EER4ITRU,

Yamada (1990) &N iE. BN O EEMEF K
MEDIFEAEIR, ELERSTIEEERERT
Rht-Bl & Rht-DI OEERTFHICE->THHATE, &
WTHdEEAOND, TITAI7IAL Y2 3> T
3. N—=T b —h—TH@EMN e (Ellis et
al. 2002) WELEFITOWTHELZ, ERGHET
WE T2RFU ) o TEE) REOERERTRE
MARTOHKEZZSNDERLELIMNT NS
OEIEBE T EHRERVWREOEENLNDIT
MU, EEDOFHFETIXIFEAED RFEA Rht-B1b
E Rht-DIb DNT NN EFi>TNWDHIEN N5,
AR D ESITRRE DR\ Rz # KT 5 BfETIN
SOXBEMERTNBIINTELMEEEEZLN
%, AL 273 ai2BWT Rht-Blb & Rht-DIb %
FEEORMEIL. JLAFIIB TS0 FEm O )
helok TEMKI0E) OATH>k. Rt-Blb
& Rht-DIb Z B HFD ML, HATHEDONTY

%15 (2017.7)

K1 O

1) /NEEI 61 5 - #i8E. 2) /INFEEMK 10 5 - #iE,
3) AREAR -G 4) BIE 1S - BEE,

5 FTaALF -8t 6) NEEI 6T 5 - HhEE,
7 bBIFNE-FE. 8) FEHREAL I -H#

HEOBEBA O NATIE, ERBZTIEL
DOSEKINTI ARSI BEENH 2, £z, [5R
INE ] ZF =0y N ETHHIN TS L EM
BIZT R ZHDZENHSNTNSA (Korzun
et al. 1998) . AR NS RNEOREKIZ
112.2cm & Rht-B1b £721% Rht-DI1b F5 D FFELKD
OTHo,

i B D R TR D WT, Glu-Al 5T
FED BTN a ZR_ LTz (Glu-Ala) (7 1=
D) FEOIFEAENILIEEERHILDO HETH >
7zo BIRRFRLIKE, SAESMENEASINZ (BH
2013) JtifpE R AL O MR ICIZZ DR TR & Fr
DODOMELELZD, = BRAUTIUN LG 125K
L7ESNHBEHELEOIRBE O FHFEICIZZOE
LT REHEODH DN LA Rho-EEAIBN S, &
UK Uy Glu-Alb (7 1=k 2%) & Glu-Alc

R3 RIERIIFRERRI O HTEES. R, BR. AREEOFHELRERIE

2008-2009

Hisk - BIRD
FRATH R R ER BE () BEREE WK
1 (TER GRS K OHREE DA K 2 F Al ) 4/24 6/11 2.0 125.0 50% 44
2 (1955 4ELART D F Bl ) 4/23 6/10 1.2 111.8 76% 29
3 (1956 4E ~1975 4 D H i Fl) 4/23 6/11 0.6 103. 4 82% 11
4 (1976 FLARE D F hL i FE) 4/18 6/8 0.5 93.7 91% 11
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(HEAOaLFaAT7IAL 7 3] OEREFHM 11

(null) @& 578 % F D W 2 E WA <TEE
LTWriz, E7=. B4 Glu-DI & 5T B /NE ¥
DEMYEITRKRESEEL., TOBEBRLRTHMNIT
»% (Glu-DId) (7 1=wh5+10) &N
WA ETAHZENHSENIZR>TETWS (Payne
et al. 1987, Takata et al. 2000), I 7L 7 3>
96 fhFEH ., 2D Glu-DI1d DEAE TRIZE D MfE 1L

[NVERY ] OATHoTz. [NV DRl
ZFANB5E TMida/Pilot// FHE/NE BRI 75 51 &75>
TWBMN, [HFEFE/NERK T 5] 13 Glu-DId Tl
BNZEMNS, HERFETHS Midal H 50
[Pilot] ICHETHHDEEZEZSN D, A7Vl
Tarid, BEMEMBELRERE Y- -2 N>
7 ISR AT REZR 2000 FELARTICHE RS N B L&
JFETHlkINTWS, 6. NCHILFOEM
MEEAINZTE > TLLR., Glu-Did Bz FZafED i
EREHICEMMICERAL TWDN, TNLETD
HADEGEEFICIZZOEE TRZ2ED N E,
INVEAY OXD 7 dbiEE O FRFEE /N> H i iE
DA Z 7oz D EHERIET NS, HITWAIE., Z

ZISHEIFETRAEIINCHMEBOHEN RSN/
tEZEN D,
INEMOTYINO—AGRBIBZHEDORBIZELEET S

(Oda et al. 1980, Toyokawa et al. 1989), JIALF D
7Io—ZXg®IF A, B. D. 32005 /A LICE
NENGFIET D Wx Bis T B (Wx-Al. Wx-BI.
Wx-DI) I\ZZEEINTHO, Wx-Bl DEETHN
b (RER) OHEF I E7I0—A]), Wx-Al
EWx-Bl OBLTRINEDITD (RER) OHFH
T MEYIO— 2 IR0, FIZLZEEDRHEN
IO ENENS, LAL, Aa7alL v ar
D 1975 FLARTICE RS N M IZB W T Wx-Blb
(REED) OFFEIT3MBELNRNIENS, Wx-
Blb (REH) (ZHEL TOHEZEHRLZBRED

a4t

AW R EEY BRI (B, EUrsREE
EEFEY Y —) =N UE¥ THAOILFE
ayalbriardER] (2009-2011 4F) O TFHE%E

W TIEFEIZE S TS EFHICRDAEN 25D
EFZEZDTENTED, —H Wx-Alb (RHEE) 1T
L T3 ek mAEICH 9 MFEFIEL Tz,

IALF OB AT T IR/ AREGRICEET 2
3D O myb & & 1 (Tamybl0-Al. Tamybl0-BI.
Tamyb10-D1) \ZXZFINTNDHZEN T NHTHD
(Himi et al. 2011), 3 DDERTHITRTH a (&
) OBEITEKL. ENLSMIIRALIZIR DT EN
%ﬂ%hflﬂé — BT R O AR L R RL O i Al

CHARTHEFEIFITHNWIENMSNTHD, B
Tﬁiﬁﬂﬁﬂf)ﬂfﬁﬁﬁkiﬁéﬂzﬁ :Fab)’ﬂiﬁ%% iz
WK A OR R ITEHL W, TEE N
(ERAA B R 1L R el iR 5 1959) JiEl*ﬁn%ﬁ
HOTHBNSEHIN TSN, Aa7IL V=
TR, FERERMEEEORE EOEELR M
FEZEBAUZER. 3SODOEBLETHITXTRLEED
FRLmFEII AL RN mEEZE 25N 5,

Hoshino et al. (2001) 1. {E# AR THES
NDHADILFITITF A THRFEIFITH D )
LNEREL TS, Aa7alLriaiZizins
DR KM THO, TFEDOF kIR A
T, BRIFITRNESNSRRLOMFEEIZ>TN D,

i, Kobayashi et al. (2016) IZ&XD, AO7 2
Lo azZRRALTTY ) LATARRBE®RNS., HA
DALF FHBEANLDEREENREINTHO, X
W EmSER L ARy aL a2 i, BENaA
FREDOILENWERENN—LTNEIENHSNIZ
SNz ZOEORGBETS, Zoaryalriar
YEEOMEYRFE, EMIEICEINT 222
FEL 72N,

THAOILAFOa7aL 7> a2 ] 1396 mED
Ty hELTREREEELRERE Y- —2N
> DR — LR —2 (http://www.gene.affrc.go.jp/
distribution-plant_core.php) NS AFTZ5,

3

FHRELTERBESNZHDOTY, HGLGEH, AL
HiBhE, AMROHEBICTH HEWE WA
BALTRSEH WL ET .



12 KURIEMBIFAENIZE L > & —iigtlmds %1% (2017.7)

51 A X M@

Ellis, M. H., W. Spielmeyer, K. R. Gale, G. J.
Rebetzke and R. A. Richards (2002) “Perfect”
markers for the Rht—BI1b and Rht-D1b dwarfing
genes in wheat. Theor. Appl. Genet., 105, 1038-
1042.

Frankel, O. H. (1984) Genetic perspectives of
germplasm conservation. In “Genetic manipulation:
impact on man and society” Arber, W. K., K.
Llimensee, W. J. Peacock and P. Stralinger (eds.),
Cambridge University Press, Cambridge. p. 161-
170.

R R (2013) "S5 2 % OLFT
HASE. f&FHEE , 47-71.

WA - FgiEIEH (1985) HADIOLF RBED
BRCRAE. B REEMERS, 35,89-92.

Himi, E., M. Maekawa, H. Miura and K. Noda (2011)
Development of PCR markers for Tamybi0 related

f R O R D

to R-1, red grain color gene in wheat. Theor. Appl.
Genet., 122, 1561-1576.

Hoshino, T., K. Kato and K. Ueno (2001) “26.
Japanese Wheat Pool” . The World Wheat Book:
A History of Wheat Breeding. Paris, Lavoisier
Publishing, 703-726.

FNERS - R ER - GRS N - BS540 -
AOFLA - A LB (2006) JLF &G T E
TIVTFZr Y7y bh 5+10) Z2HFT 5
PCR A DNAY —H—OHERLVTZDOHI
A A N> A SO A, E AL R
103, 27-37.

Kobayashi F, Tanaka T., Kanamori H., Wu J.,
Katayose, Y. and Handa H. (2016) Characterization
of a mini core collection of Japanese wheat
varieties using single-nucleotide polymorphisms
generated by genotyping—sequencing. Breed. Sci.
66, 213-225.

Korzun, V., Roder M.S., Ganal M.W., Worland A.J.
and Law C.N. (1998) Genetic analysis of the
dwarfing gene (RAt8) in wheat. Part I. Molecular

mapping of RAt8 on the short arm of chromosome
2D of bread wheat (Triticum aestivum L.) Theor.
Appl. Genet. 96, 1104-1109.

RIS - iRl 3E - KNFRAE - ESHE (2014)
ILFOMERED MFERZEZOER . HAE
qiC , 83, 136-142.

Murray, M. G. and W. F. Thompson, (1980) Rapid
isolation of high molecular weight plant DNA.
Nucleic Acids Res., 8, 4321-4326.

Nakamura, T., P. Vrinten, M. Saito and M. Konda
(2002) Rapid
wheats using PCR-based markers. Genome, 45,
1150-1156.

BEEME LY — (1986) /NE AR

B BRI R SRR Y (1959) il — .

Oda, M., Y. Yasuda, S. Okazaki, Y. Yamaguchi and
Y. Yokoyama (1980) A method of flour quality
assessment for Japanese noodles. Cereal Chem., 57,
253-254.

Odong, T. L., J. Jansen, F. A. van Eeuwijk and T. J.

L. van Hintum (2013) Quality of core collections

classification of partial waxy

for effective utilisation of genetic resources review,
discussion and interpretation. Theor. Appl. Genet.,
126, 289-305.

Payne, P. 1., M. A. Nightingale, A. F. Krattiger and L.
M. Holt (1987) The relationship between HMW
glutenin subunit composition and the bread-making
quality of British—grown wheat varieties. J. Sci.
Food Agric., 40, 51-65.

Saito, M., P. Vrinten, G. Ishikawa, R. Graybosch, T.
Nakamura (2009) A novel codominant marker for
selection of the null Wx—-BI allele in wheat breeding
programs. Mol. Breed. 23, 209-217.

Seki M., Chono M., Matsunaka H., Fujita M., Oda S.,
Kubo K., Kiribuchi-Otobe. C., Kojima H., Nishida
H. and Kato K. (2011) Distribution of photoperiod-
insensitive alleles Ppd-Bla and Ppd—DI1a and their

effect on heading time in Japanese wheat cultivars.



(HEAOaLFaAT7IAL 7 3] OEREFHM 13

Breed. Sci. 61, 405-412.

WOARETF - NS (2007) /N2 58 B L E AR T
&34 %5 DNA Y — 71— . b 3E R o
B 3 & . http://www.naro.affrc.go.jp/org/harc/
seika/h19/403.html

Takata, K., H. Yamauchi, Z. Nishio and T. Kuwabara.
(2000) Effect of high molecular weight glutenin
subunits on bread-making quality using near—
isogenic lines. Breed. Sci., 50, 303-308.

5 AR - 2 8 7 - WK - A 1TE 2 (2008)
HAH M /NEOAEMP I T D Glu-AI &
Glu=DI MLE IR T DM EAEM & Glu-A1 *3158E

LT DPCRY —H—OR% . HHEFEHE, 10,
41-48.

Toyokawa, H., G. L. Rumbenthaler, J. R. Powers and
E. G. Schanus (1989) Japanese noodle qualities. II.
Starch components. Cereal Chem., 66, 387-391.

Tranquilli, G. Methods for Pinb-DI allelels. Available
at: http://maswheat.ucdavis.edu/protocols/Hardness/
index.htm

Yamada, T. (1990) Classification of GA response,
Rht genes and culm length in Japanese varieties and
landraces of wheat. Euphytica, 50, 221-239.






