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A New Virus-free Line “Beniazuma Free 144" in Sweet Potato and its Characteristics.

Katsunori Okano , Masaru Miyamoto”, Kunio Yokota?, Yukihiko Ilida , Chiaki Ikeda and Hideo Hirasawa

Plant Biotechnology institute, Ibaraki Agricultural Center, Ago, Kasama, Ibaraki, 319-0292, Japan

" Agricultural Management Division, Department of Agriculture, Forestry and Fisheries. Kasahara 978-6, Mito, Ibaraki, 310-0852,

Japan

? Namekata District Agricultural Management Guidance Center, Rokko Agriculture and Forestry Management Office. Aso 1700-6,

Namekata, Ibaraki, 311-3832, Japan

Summary

A new virus free line “Beniazuma Free 114” derived from recommended sweet potato variety “Beniazuma” was developed

in 2009. Root tubers grow more easily compered to former virus free line “B-27”. In early cultivation on 90 days after planting,

“Beniazuma Free 144” shows heavy tuber weight and makes high yielding. And this line shows also superior tuber shape. “Beniazuma

Free 114" provide high quality sweet potato production.

Key Words : sweet potato , virus free , Beniazuma
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Characteristics of local Soybean variety “Kurodaizu Shoryu” and Utilization to Natto processing.
Katsunori Okano , Masaru Miyamoto”, Tomoko Ikeba®, Chiaki Ikeda and Hideo Hirasawa

Plant Biotechnology institute, Ibaraki Agricultural Center, Ago, Kasama, Ibaraki, 319-0292, Japan

n Agricultural Management Division, Department of Agriculture, Forestry and Fisheries. Kasahara 978-6, Mito, Ibaraki, 310-0852,
Japan

? Horticultural Institute, Ibaraki Agricultural Center. Ago 3165-1, Kasama, Ibaraki, 319-0292, Japan

Summary

“Kurodaizu Shoryu” is a local variety derived from Korean Peninsula. We have introduced the cultivar from Genebank of
National Institute of Agrobiological Sciences in 2004 and investigated its characteristics for 2 years. “Kurodaizu Shoryu” has Large
biomass with longer main stem and more nodes on the stem compare to recommended variety “Natto shoryu” and ease to lodging.
The date of maturity is 11 days earlier than that of “Natto shoryu”. Sowing on early part of July and 11.1 plants / m* density are
desirable to avoid lodging and yield loss. For processing to natto , texture is harder and less stickiness compare to “Natto syoryu”.
From tasting survey, almost consumer expressed a good eating quality.

Key Words: black seed coat soybean, local variety, natto, small grain
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F—FrFT4 N OMEETERFENT (BEES
20659).

2. ESHEEAE
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FI2RBER AT, IOAPHKE THEMKEOHBRK
ELTHEERD, HB12E L LTRHEESZNSL
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Breeding of New Small Spray-type Chrysanthemum Cultivars ‘Hitachi series’.
Kazunori Suzuki and Masakazu Kasumi”

Plant Biotechnology Institute, Ibaraki Agricultural Center, Ago, Kasama, Ibaraki, 319-0292, Japan
" Horticultural Institute, Ibaraki Agricultural Center, Ago, Kasama, Ibaraki, 319-0292, Japan

Summary

We have developed new small spray-type chrysanthemum cultivars ‘Hitachi series’. ‘Hitachi Summer Lemon’ blooms in mid July
with lemon yellow flower, which is excellent in top form inflorescence. ‘Hitachi Sunny White’ is for delivery in July of Tokyo bon and
has pure white flower and a good top form inflorescence. ‘Hitachi Summer Gold’ is intended for shipment in mid-August with vivid
yellow color and distinctive glossy leaves. ‘Hitachi Sunny Ruby’ blooms in mid to late June with deep red-purple flower, which has
an excellent top form inflorescence. ‘Hitachi Summer Snow’ is intended for shipment in August bon with white flower color, which
is excellent in top form inflorescence and characterized by shiny leaves. ‘Hitachi Summer Ruby’ is for delivery in August bon with
subdued red-purple color and the plant posture is excellent in top form inflorescence with large number of branches and florets. ‘Hitachi
Autumn White’ is designed for shipment in September equinoctial week, the flower color is white and the plant is excellent in top form
inflorescence with large number of branches and florets. ‘Hitachi Autumn Pearl’ is intended for shipment in September equinoctial
week with white color, which shows slightly shorter length of cut flower and is excellent in top form inflorescence. ‘Hitachi Autumn

lemon’ blooms in early to mid September with lemon yellow and has rich voluminous posture with good top form inflorescence.

Key words: chrysanthemum, cultivar, breeding, Hitachi series, hybrid
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H— I DOEEEII8.0~8.5cMTH - 7275, HRLDEHEEETFOEBEIZHESR L /-TsuENHI01 &
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DNAY — 7 —zHBA L -BEBEHE ShTws, &
NETOMET, =K+ Y ERICHHATEEZDNAY
— A =& LT, ZHEMEEICES 3 % S#EET I (Ishimizu
et al. 1999, Okada et al. 2008, Castillo et al. 2002, Sawamura
et al. 2002, Kim ez al. 2007), YWHEH O BB ICBE b 5

I}

ACCEREEZBIZ TR (Itai er al. 2003), Rt (Inoue
etal. 2006), BBERBHME (Terakami er al. 2007) IZF R
TNEHT ADNAY— I — DB IN T L. &5,
SRVF VBB AREERECH L EERBICHNT
BEMEICOVTHHREIEATEY, =k F Vi
ORTIXFERME 3 ZU2rBERICH L CRRSE
ZREOZ L (Ishii et al. 1992), B LU, ZOEAMEE
F (Vnk) PELESBPRREIMET S L (Terakami
etal. 2006) VW LN ELSTVE., T2, VakiifED
DNAY — 7 — DB} (Terakami et al. 2006) &, HFHIZ
B A2ERME (Gonai er al. 2009) PRI XN TWAE. L
L, v—h—HOBEEFHI0ME R KRE L, EE
DEMBIS TId~ — & — B CoOM¥E 2 EERIC BT 2K
HBREFORENHBTCE LW EARETH 72, K
7ETid ‘hE OFIEEBBRO~— 7 —OEEE
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I. MBBKUFE

1. BIRER

B x30-38 (HK X ME) BLU CBKE x
314-32 ('M#E x "BK') oxHEL (F), 2hzh
160fA%E L C112BEEZ V. 2055, ThE, 30
—38B L UB14 -2 EWIHERET (Vak) 2AFEIE
T 5.

2. BREREERT
KBRRFEREG L VY —HBIIBWTHREA L=
Y FVERERE (Venturia nashicola) DT ZHELL,

lgD > a $EB X 0.1 mLO FREEEA] (BEFT 1 ¥ —,

TraA Y s vHRAEH) EECREKILICESL
oo BFREZI-2X109 - mLUCHREL, #FHIT
RUVBEHICAN-CTHMBRAF Lz, BHEICHAV
FREL30XI10M - mLUCHREL TEREERE L, %3F
¥R ABROF VHICHEBRE L., £EEICBYSHE
BOFFMIIBEEBZ0H T, BB 2RTEREE
IMBEOFEIZEL - T, BRETERTLHE (R
a7) L7
3. EST-SSRMDBHH

‘BK OIEEOT AT T —Hh 5EUE L ZEST
(Expressed Sequence Tags) % £ 12, 10,350 unigene%
YERL L 7= (Nishitani er al. 2009b). & 51,0970 ¥ #t 5
TEHBCH] (SSR, Simple Sequence Repeat) % & $+ESTs# b,
Nishitani ef al. (2009a) & FIBED FHEIC X 0 1468 D
EST-SSR% B8t L7z, 75 4 < —BiBlidPrimer3™ = 74
A4 T (Rozen and Skaletsky 2000) 2 X h EZgtL 7. 75

Tablel Characterics of novel four EST-SSR markers.

4 = —BFIHB &ML, 75 14 < —F 4 XH520~25bp (8
#23bp), TmfEIL57~67C (HK#63T), TmlEDFKZE
1T, GCEEIF50~60% (3 #55%), HIREW OV
A4 X1E100~300bp& L7z, F%FF L 72EST-SSR%
Ly M B LI "B oFESME (Yamamoto ef al.
2007, Terakami et al. 2009) 2= v ¥ ¥ & L, HIEHE
WG L, 20, REBO2ERITLE %R L24HED
<= —%ERL

4. BIEFEMT

DNeasy Plant Mini Kit (QIAGEN) % v, ZcH4d%
Mb X Om#E (FoK, hE, ®E, 8K 28)
DHEDSEDNAZ B L2, il L7 2DNAZ M
ELTVakICHESE L T B TREEO~ — 7 — (Terakami er
al. 2006) L HFITHEB L7 "BK HEDEST-SSRY
— 7 —4TE (Tablel) % H\VCPCREN 21T -7 %
hNENDe—H—D7 77— Fll 75 4 < —136-FAM,
VICE X U'NEDTHEIE T NV L7z, PCREUS DMK X
W B 7K6.95 u L, Takara EX Tag (Sunits © uL' (¥ & 5
N A E)) 0.05uL, dNTPs0.5uL, 10X buffer (MgCl,
B8) lul, 10uM7 4+ T —=FBIPYNRN—2A 754
¥ — £025uL, $#ADNAOSuLE L % PCRIZ94TI
o, 55C13, 12C20D&F%E3[SEREL TIT-7. &
5 N 7zPCREWIZ D V> TGenetic Analyzer 3130x1 (Applied
Biosystems) TR k& L, GeneMapperY 7 b7 = 7
(Applied Biosystems) T&MEEKICBIF2ZFhEho~—
B —DBERETFE (Ra7) zRELZ.

5. EHHEDIER
BEREERENOAIT L ZEDNAY - — DX 2

ON— b

Marker DDBJ Repeat  motif PCR Tm Single/  The origin Homologues of
accession Primer sequence (5'-3") P . product o multi  of isolated  Arabidopsis thaliana  E-value
name motifz regionz . () o e
number size (bp) locus libralies gene name (ID nos.)
TsuENH101 AB621905 F: TGCCTAATGGAAGGGTCCTA (CT),; 5UTR 129 55 Single Housui EST auxin-induced protein
TAA9 2E-37
R: gtttcttCAAGGAAGAGAAGACCGACG (dbj|BAB10673.1 )
. \ - . unknown
TsuENHI156 AB621906 F: GCCTAACGAAAAACGACGAC (GA),y SUTR 143 55 Single Housui EST (dbj| BAE9SSTS.1]) 7E-11
R: gtttctt TCGAGAACTTCCTTGCCTTC
. . . . MAP kinase
TsuENH157 AB621907 F: TAGCAGCAGCTCTCCTCCAC €CT),, SUTR 167 55 Single Housui EST (dbj| BAA04S67.1]) 5E-86
R: gtttcttGTCAGCACCCCTCTGATGTT
TsuENHI84 AB621908 F: CCTCCCTCAGTACCCATCAA (AG), SUTR 269 52 Single HousuiEST DA bindingprotein . p

R: gtitctt TGAACTCCTTCACTCACCTTCC

(ref|NP_565536.1])

"Motifs and PCR product size refer to sequencesd alleles.



7 % T, JoinMap4 (Van Ooijen 2006) (2 C &K BT
BLOHMEZMOSE 24Ty, S1ESEAEC BT 5 vkl
(PAGR kP (AP

I BRBLUCEER
ARWFFETIE g OB ALY S L /2DNA
X —H—OFMER LDz, B x30-38 (4
Kox CIEET) BXOY R x314-32 (MR x
EK) ORHEEEERENI60M A E X U128k % H
WTHEBME SR R OBK O EEELERA T F
DRER, GHFHFE L7z EK HKRDEST-SSRY — 7 —

A

0.0 TsuENH184",
2.4 STS-OPW2, ™.,
53 TsuENH101 ™.
926 Vnk
12.8 \_|~ TsuENH157-,
HPSS
14.4 = -
14.9/ ™ STS.OPAWIS =
21.7 STS-OPAQI 1
29.7 TsuENH156

| CH-V2
B | AG04a

AR 7 IS L SH T M [ e L 72 (Fig1). BE
¥ (Gonai et al. 2009) TEHUZAH R L LT 7-dkpilkil
2T %2322 MDSCAR (Sequence Characterized Amplified
Region) ¥ — % — (STS-OPW2-STS-OPOQY9) [ ) fi i 1, "4
K X30-38ERICBVTIESMTH - 7275, VaklZ B
3 5872 R EST-SSR~¥ — % — (TsuENH101-TsuENH157)
KXo TZOWEEIFAOME 2D, XD EEEICHEL
TWhHZ EIRENT (Table2). ¥ —H —HREDH)
WERE LR Bt~ —Hh—%2Hnw5bZ L THE
A AR 88l 7 > H90M fR~ & B L 7z, #Efdii e &
DFEFRIFZITT% 2 HIT8U%NE DT hih b L
(Table2). F 7z, fEkiZ~—H — B TOMIME X FA&H1S

B

0.0 NHO013a
TsuENH]184

i STS-OPW?2

16.0 TsuENH101

232 Vnk
258~ L~ TsuENH157
567 =TT SIS-OPAWI3
: STS-OPO9
il CH-Vf2

Fig. 1 Linkage groups 1 of the Japanese pear ‘Kinchaku’. A and B are constructed from the populations of ‘Housui’x30-38 and

‘Shuurei’x314-32 , respectively.
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B OFEEFNNECE LD o728, Hl-lh~v—h—% WM TE 5720, 2hFEFTHWTESCARY — —
VB &2 IR (2h06.9%) 1D L7 (Gonai et al. 2009) 2T E5D5 1 TAREOFEED
(Table2). ‘BKEE' x314-328MICZB VT H FEEOME BIEFHZREL, BERENFMLTELILIRB SR
AT o ToRE R, BBRRDSS6M R D & S8k~ & B L, i)
V=7 — [ DR 2 EARATTME A S 108 F~K A L 7= =RV FVERERICIKIME R AT A0 T DL
(Table2). T# 5D Z &7 5TsuENHIO! — TsuENH157 ] S, FaoIriy HE BIUV B, 43
DOEATFREMET LT, ‘TE oBEREEN Gty g9V R BEPRSLE EhETOWE
BT AT AMERERERLY IBHIGEKTELZ L T 777 YR OB|PIMEEE T3 BB B T
DIRE NIz FTHIEARBENTEY GFESREER), THE o
F7, SEEELZY—H—I3, PCREMR2EET 2 O BET & IERT 2 EHFEI R Lo TS, £
CEELSINEICH TS A ~—ty NERET AT 2, w4 3T VEBER (V. pyring) (28§ 5 PR
NNVFT Ly 7 ARMPRETH S (Fig2). Fhih ETOMITICOVTIRZAR Y F I OBE LY MR

Table2 Validity of selection markers for scab resistance breeding.

distance between  No. of seedlings having markers No. of seedlings matching MAS ~ No. of recombinant seedlings

selection markers markers linked to Vnk to innoculation test between markers
(cM) (%) (%) (%)
Housui X 30-38 STS-OPW2-STS-OPO9 8.5 88(55.0) 86/88(97.7) 18(11.3)
TsuENH101-TsuENH157 4.9 90(56.3) 88/90(97.8) 11(6.9)
E};uurei X 314-32 STS»OPWZ—STS~OP69 8.0 56(50.0) 56/56(100) R 14(12.5)
TsuENH101-TsuENH157 6.7 58(51.8) 58/58(100) 10(8.9)

120 140 160 180 (bp)

TsuENH101 TsuENH157
(136/138) (173/175)

v

l
l"ll’.||

I U
i P A TN e ; i ML

Fig. 2 Amplified fragment patterns of TsuENH101 and TsuENH157 by multiplex PCR. The under lined numbers indicate alleles

linked to the scab resistance gene derived from ‘Kinchaku’.
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EAHRE S (Pierantoni ef al. 2007), M TYERE D
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% (Bouvieret al. 2011). 4 I+ Y OLGAIDWTid,

VIR BTHY VITRREBRREBEFTH EHVh2/
ViV, VT57,Vhjls EDVER ST OB VBIETF D7 5 A %
=%, WPEICHS5 T 5QTLA R T 5 i L #HE T
HEZENPREINT VS (Bus er al. 2004, 2005a, 2005b,
Gygax et al. 2004, Calenge ef al. 2004). & 52, BT ¥
I AOERERFIVPRAEN, ENEFhORBKRD
IR OWTOREN R S TWw b (Velasco et al. 2010)
B, TOHMEICILEEL 2BLUEIRENR (FYT
BENENEL 2B L UETESEBICHY) Sl el
VIZHEL, 5000540 ERTICE & 72245 A0fEmo
R, ThehoRBIIGESNATEEIRIRT
Wh, FYEREYTH LY IR R Y F Y IIMEE
BIETH B E ENT WA (Bvans - Campbell 2002) &
PH, ENENO=F ;Y EERERERETFRAL
BREARNVASELLDDEEZONS. T4bb, B
HREL L EHABICEETLIELITF I BITF 2y
T7 5 OEPEERIZT S, =FrF P oS RET
EHFEZEFIZEFTHURELH L. o Lhs, &
BN RE T OEERT ORERLHBOBIZIE, AR
FETERELLZDNAY —H —DEHLEEL LTHAT
EHMREMD D B.

R TIE ‘ME O=FkrF v BEBERINGEE
FhEEMHEBEHREATLLEL DI, FRIEE LR
DNAY — & — 2 X B ZIMFO@EEEH S 22 L 72,
GHEE L7 — A — 3R OBE TR L R ICRET
AINFTLy 7 APCRIZERICHATE, HkORR
HEMERETRPMOBEICEHE T ADNAY—H — %
FIR ISR T 2GEICARTH 5.
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Fine Mapping of the Scab Resistance Gene of Japanese Pear ‘Kinchaku’ for Efficient Marker Assisted Selection.
Takeru Gonai, Shingo Terakami”, Chikako Nishitani", Toshiya Yamamoto” and Masakazu Kasumi
Plant Biotechnology institute, Ibaraki Agricultural Center, Ago, Kasama, Ibaraki, 319-0292, Japan
" National Institute of Fruit Tree Science, Fujimoto, Tsukuba, Ibaraki, 305-8605, Japan
Summary

We examined the fine mapping of the scab resistance gene (Vnk) of Japanese pear ‘Kinchaku’. Four EST-SSR markers derived
from ‘Hosui’ were mapped at linkage group 1 in ‘Kinchaku’. The markers most closely linked to Vnk were TsuENH101 and
TsuENH157, and the distances between the markers were 4.9 - 6.7 ¢cM. The matching percentages of genotypes in the region to
results in scab inoculation test were improved in 2.7 - 4.4% compared with the STS markers reported previously. TsuENH101 and
TsuENH157 were detectable in multiplex PCR, by mixing primers without any arranging of PCR parameters. From these results,

TsuENH101 and TsuENH157 are efficient for improving scab resistance selection.

Key Words: Japanese pear, Venturia nashicola, DNA marker, efficiency of selection, genotype
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