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Wiz sk T 5 2 Rl TREE] OBk

RIEAIGE - GHLSESS V- LR 2« REREAT - WRA— « ATEHEI > - g fda) © -
FRIGFE Y « )1 [ERE Y - i — Y - @R — © - NS - REE

Kazumasa MURATA, Yukihide [YAMA, Takuya YAMAGUCH]I, Yoshinori KIDANI, Yuichi MURAOKA,
Hiroaki MAEDA, Kenji FUJITA, Hidenobu OZAKI, Shiho IKEGAWA, Hirokazu IKEDA,
Shuichi FUKUOKA, Yoichiro KOJIMA, Takeshi EBITANI : Development of an Elite Toyama-Rice
Cultivar, “Fu-Fu-Fu”

I # 5

&I B B 20174 O /KRG VE A i Al 1
TEHARNC § 4 - R4 - B 32 N Z N5, 450ha
(14.5%).27,860ha (74.1%).4,290ha (11.4%)
TEMITENTVE, D5 B, HEDOEB
ik razehv] THO, FFEOIENmEMEE
27,750haTdH % (FLRHNX), ZIETXXToOH
e Taveh] NEDLRHEVWZZN, C
i, EEOIRXAEFERRESTT T Y MMe
MHEA BB FEANDOEHF D ER L T2 5
NHs, LhL, Tavehy ] BERENEL.
BES T o — Ik 25|, ERFICK > THEKR
LRIV, £/, Wi BIROBRPUEE R 725
B, EOE BRIV E BICHED TV
THb, MAT. Tav AV | FBHRICEHE
ICEE T % & RPN, & ICHEERSE R
FAELRT L, KRABIE (D%, oKMED
MEFLTLES>FORE Lo#EZRD, &<
IR MR R L ERIC K O BlEkiR S
BROEM, MALERNPREELRLIT A>TV
%o AROBREDORGBHHETHS [ThAzNL ]
RV EOR B THS [TATED ] IF, &
I FTavehV ) X0 ERCEREICENT
B, FEEBHAEICEENTVWA T EMLL
ELREEEZ A CENTEEZ DD, O
AV ICDNTIE, [EHED S Z DO
FICENRT S EEEDALERIRN TICH S,

BWREFOMY YT/ Ly 22—k, ave

AV | OBGNERIC, PEMEEE Fsdl & #ix
L0 BRERETTEEE F 2N 5952 & T,
RIS K B R & v & BRI % i 2 7z
laseAZVEHRSDBL] ¥V —X CBEkEs 6
206045 ~206125) Z 9O RMEK L TV 5 (k¢
B® 52009, PREMEL Fsdllid, YO MEI
HHEEGEHZHES WALV E IOV V] &
BT A GCA20fE LB (GA20 oxidase 2) Eix
FSdI DERBEIZ T TH B, BT HDsdl KE
BNCR5 EARREDNA TR LR D, BRENEL
INLY Y UMEFEINER Wz HENIIG X
N % (Ashikari et al. 2002), 2> b AV &H
SDBL| ICZNZFNHEAINTVE0E BRENE
KR 702, ERELEFOHEBEEINT
WiEWEDD, HE L DWE BFEEFEKE Wz
Bick b, L—2XREMICIEYitENISZE 7257
TEMBEINTVS (b 2005, (azehy
EIRSDBL] ZNZNDONERBHE X UL KM
B, lavehV] LHFETHZH, WINd
BEMN avehy ] Xoi1smfEEREL,. ZD7z
OERMEICIER ICENS LB, BAINT
BRI FORRICK D, BEoE B
THEV (A 52009),

ULHhLEDE, 1200V EBIRZSD. TEMD
RENKE L TREDEIMER 2 EHH T %
&L FOERIC K > TEEUEZ MRS U 72t P E D
HNs, Wbwd [TJLA X8 ] 2l g1
NHH 2 (R 1995), T OfEMZ [T 3 /5

1) BUE: MR > & — 2) BUE iRl > & — 3) BIfE ISR, 4) BlE=
LR PE e, 5) BUE Rl BESERAANRR, 6) IENZOFFERHTE R N - Fr i ESE BN A DT FE RS (B

WFZEEE, 7) AiESENFE T



2 R EMOKPERR A Bl & > & — EEEDFFE T e85 26 9 5 (2022)

RELT, Bas0s bREatRittEnrzz
NZFNHE AR BANCER L. N5 Z R
LTHEET S [RIVFIA VR b5 UhGR
5 1996), 1994FICWVE BIFICH T2 [TH =
FBL] V=AWV FTA U ELTHDTH
FibE Ntz (Eg KRS 2002), Fiz #riEEE Mo
e A VHEEBL] VU —XDFEMAICHIT T,
FTNFhoRMEE Tz Taveh) )
NILZBE KT % & & &I RIEA 2 MEE L
Too TORER, 2010ENSENTHETINS [0
AV IS O e A Y FHEBLI Y —
ADINVFTAVICEEZHED>oTWVS, T4&bD
H.[ave sV HEBLIE (Pia) 1. [BL25 (Pif) |,
[BL3%5 (Pita-2) | & U BL4S Piz) | &, %
NFNI0%. 20%. 50%HB X T20% TG LT
RIIVF T A N K5 Ty @O ISR TR 72 FE 48
Lihbd, FnED layeh) | ORI
BHEOREEEPAERICHEER AR ENT,
Fd CREMED S WA AR ZHRE LTS (A
I 2010), RIVF A V3R EEPUEEKS L F
MEE2TDDEMETIRTH AN, TOEKE
[ OHEFF DRGNS MY D% H1 7 E T 5,
Fukuoka et al. (2009) &, 3DV & BIFHIC
B L T E W O ALK 2 1] 9 2 MG E
Fpi217Z2FE L. T DVERBIEZIHS MM LTz,
COBEETE. ) rEEZELLELT I /B
EREMOIENZ R DOME GO 2 N &
I—FR9 %, WEIEDONEIZ T TH Bpi2l D
TED 9 2 2R 7 W E ARG E 72 Jil 9 % # e
Mos1oH, IEFICKETZ L., 12 \DNED
HEORARICHEARDIED O 03 JFHDIEAL T
LE S, —7H. BIIEOXILEL T TH pi21h
EO T 223 71E, WORAGHIH UZWwd,
HHRAAN T OFE R OHERZHIH] S 2 & THIBEDIL
MK EBTLZHEMNC Uz, Ei ek
(2013) WX B, FTayehy | OBEHNER
WCpi2l 25 Ui Tevidina] CBRES H
240135) ZBEM LTz, T BIEHBIOEKIET O
e AV diAcEN, INEMEE Tae sy ]
CIFIFRFEOFMEE TS (52012), Th
5D NS, BEERTUEE G T & BIGESTEE
LT EHAPEDEB T LT, IIVF A Lk
ICEMEEUEE T O 2R 5 2 &0
AREEEZ BN,

ERES (2006) &, FTavehvy ] icBVT,
HE20H I O FE IR 2TCZIB A % L HA

PRDEZHRTEZIEZHEMIL TS, HAA
B DOZFII L AKMEFRDE T ZIHEZ. KOHW
I OIS 2 S 50, IR EENICE SO 5
IRIEDEEZE TH O . FRFKIDFEE LT VIR
EiEo T3, AEICHEWNTE T ORI % (] 3
%izlc, 20034ENMS Tav ey | OBk
R ZCWE D & BVWSHISHZHLL L LU 7o HIAE
ZFEM L TV BN, RN OUE 72T TR
BEBANORIED 7 L3 E A E 0, EERIC,
20104F L2013 IC I B 2 4 © NP 7zic
b 5d Tave Ry | OBHFICEERNTITG
ZIEBL, TKBEMRKEIEFLTWS Uh
52019), 2Dk, BNl ERGAMEZ E DM
HZMET2Lid. ARZZOEEOHREL
ToTW5,

K3, Tavehy ) ZHEEENERETSA
Y RAIGEEE TSR OB E RN E R R
#f (CSSLs: chromosome segment substitution
lines)Z FHHWZfRTIC K D, ToONVNZE | O 7%
BRICER FTHALTE Tavehy ] oK
B 72 ) b & % 08 AR FApg 1 (Appearance
quality of brown rice 1) MF#FEY % T L2 5
IKLTW3 (R 52011, Murata et al.2014),
%, TOmIRESRIERIETApgl 3. FHEBE
TOT VTV ERROYRZH S > 3 HiE iR
(Sucrose Synthase 3) DX BT THB T &
WA 5 I 75 o 7z (Takehara et al. 2018), Apgl
FoER I e Taveh ) | ROBEIET (apgl)
IR B L, 7 TV EREEN & DRz
DICHBIE N L 7% & # 2 5Nz (Takehara
et al. 2018), AL IE. Apgl DHEFEEICHT
BB S L s, MEERDOH AR
ELTHERAT 2720, ApglicBid 2 a>ehl)
HREE R TR (NIL) & LT M&ih8os] =
BRLU (AL 2013a), &Iz [avkeh
VEINAPQLS ) & UM U7z (i
5300615 ), [a> AV EILAPQLS | 1,
FRBAZLETT Taveh) ) KO eHLMIC
VBRI ZRL, £E. BRZEZTMO
BEREICOVWTIE, Tave sV LHEETH
5T M5, Apgl OFIHIC K O &S EANE %z )
FEEAIEEOAEENAEMEINTNS (S
2015),
PLED&XSic, RBICET B ARG
FTave AV IOV TIE., ZOIEREIKICE
B, WG LOHEE TN ETNOEEFICH



Brclemlek7 7 v Pl TEEE) OFK 3

KT BARIUCHE DOV THRB LERMNBERENT
W5, L. TNERKDOE OEAlin 7
fasveh)J ICERLT, Tave sy OF
EZz# R LoD, mEiRSHAE., EREB LTy
BRI PiEIcENWE TEE8E) ZEMRLE
DT, ZTOHEMRE L FMEZE T TICHENT %,

I QT 27 7R B S

1 DNAV—H—&k

DNAfIH B X U EZFROREIZ. AL
(2013b) DFIEIHE> THAE L 7z, MHARNIC 1
~2mDIEFEY TV T L, 300 p 1o
N 7 7 — (10mM EDTA,1M KC1,100mM Tris-
HCI(pH8.0)) ICAN, RIVFE—=Zvavh—
(R LZHEWE) TEZEDITSZILICKD
DNAZ /A Hi U 7zo XRiC. DNAZ%Z & T hli N v
T7—ZEBOAY TR —)LERE L., #HiD
JTHEIC X > TDNAZ IR S BT gIc BiFZ2 T,
T0%T X/ —)U Tk Lic, Bz, RIF|R (0.1
XTE’Nw 7 7 —) ICDNAZIE LTz,

flit U 7=DNAD Bz ¥ A4d. PCR (Polymerase
chain reaction) I X 0 H§lE & N7zDNAD/N F
YA X THH UTzo PCRO KA. 0.5l
DO FERDNATAW. 1 plD10X /)Ny T 77—, 1.5
1 O2mM dNTPSIAM. 1.5plDF 2 —=> Ty
77— (B IiE Y A7 LY A T2 A), 0.1
p1DG-TagDNAKR Y X T — ¥ ((Bf) dtifgiE > X 7
LY AT YA, 50/, 0.25p10D20pMIC 7 %
Lic 7S5 4<—xt (DNAR—H—), 4.9 plDK
Bk & Uz PCROSAF1Z.DNAZETEISC /208D,
7 =—1 > 755C /608, MEKIST2C /308D
354 )V TCiro 7, PCRTHME L 7zDNA%Z 3 %
A=A TI)VTTEKIKBI L, T AR =TV
ZRATF DT LTHRE L., KIS L 72DNA
INY RDOIRBE—=VZGgP e otz Tz, HEIRRM
KX dBavenV & OBIGNE Mz AL
27 Lt LT, 7/ L etkzaEd 5768
fHDSNPICDOWT AN I FHOIT—)VT 7 — b
7wt A1 K BSNPEHT 217 > 7z (Nagasaki et
al. 2010),

2 R[HRTE

FEFEIRBGEE, RESEDISEAT NI (&1L I B
WC RAEA (4 A Makez) sl e R A (5
HHAIMZ) BRI TITo 7, BIEAHER ave

A1V | OFEEHFICHET T, FEAAIC DOV T,
R, B, RE. BE. ML fREE.
MYOoKE, TREE. [UAS (1995) D5 EICHE >
Teo XKMBEOREX. 15RX BH 7z D 100k D
ok (1.9mm CRER) & WHR TR, 155 kL,
FEETRL, ORI, LRI X OZ Otk (5 AR
ki, FEAB LUK onIhhicoEL., Z
NZNOREZ100kH =0 DFEHRE LT
WCHWz, BWHEGFEMME L%, BWE) . B
RAEE Tave ) 20 LT—2(RE)~
+2(B)D 9 KBS THMN L 7zs BREEIZIRE X —
20— (CBR) SRPERG K ET D) 2, FKER S
BHRILRNDIETHEH (B E 2y i) ZzZn
ZHNHWTHIE Uz, EIRRRICHT 508 BF
O|PIUEREZ. T H )., RSB X TH
Bl & HIctil LT, MBERMEE (LAS
1995) KXV ERTHZRET 2 L8
I, MR REE GLUARS 1995) Ik D END
B DOEIGHE 2 FhE L Tz,

Il pkE

(a2 e VUERSDBL] ©5 6, EHICHEN
TWa ave AV EHRSDBL2 5 CEEMER
Tsdi. W& BREHETIER G FPita-2B XU
PiiZe &) ERARHIC, @iRSANERL FApgl
ZED [aTe U EILAPQ1 5 ZRABICH
W, 2012 BICKBL 21T o 120 5N TR
Hr (F) ZRAEIC. BENIHZERERIEN B
BPEERANR O T (20TRRE) AL
VIBARWI T > Z— D E R LIz & BIREGIET
M pi2l & D3> e UNIL [12-9367B)
T RABNCHNT, 2013FEBICRi 21> 72 (K
1)o 2013E E O LBl T1H 5 N 72108k DF, % [F]
EI0HICHERE L, B4 3 AICF 2R LTz,
CTORNICE 1 IZRITDNAY—H—EKIC K > T,
sdl (G 1 3 k)  Pita-2 (125x04K) Apgl (55
TREK) BRUCpi2l GEARGBIK) 2303k
N Z N ZF AT a1 k% 5K L7
(K1),



=

’_

EEI
(20125 H)
avke ﬁ'):fﬁSDBLZ'E *
(20134 H)
Pitaz | Fy —
WHBRREM
EREEETF
EEEMEET
aEAYBIAPQIE | —
(= REREITEHUNIL)
m 12-9367B
(A% fﬁi&rﬁ:/tmmu
Apql
EREMEEETF
pi2l
Wb BEBERE#EETF
K1 EEE] BRICET2XERZBET S 7EEFE (B

=1 BEIRICHWDNAT—H—

WLEMOKPERR A Bl & > & — BLSEDFFEITITZE 85 26 9 5 (2022)

avehy

[

(20135ER)

108MDF,; (22T
DNAY—h—&ik

|

LEEFHRATORDIAEGK

| 3,1430F, 122\ T

(20145 5) | DNAR—Hh—8k

I

LB EFHIRERD16MEKEK

=R

<—h—% Egifi %g'_‘:f ToAT—x DIFEET
RM11982 sdl 1 5-CGCGTTCTCCCTTCTTTCTACTCG-3’ 5-GTTACATGGGCCTCCAGCATAGG-3’
RM7102 Pita=2 12 5-GGGCGTTCGGTTTACTTGGTTACTCG-3’ 5'-GGCGGCATAGGAGTGTTTAGAGTGC-3’
RM21972 Apql 7 5-TTCAGCCAAGAACAGAACAGTGG-3’ 5-CTTCTCTTCATCCTCCTCCTTGG-3'
#79-37760 pi21 4 5'-GTACGACGTGAAGAACAACAGG-3' 5-GCTTGGGCTTGCAGTCC-3'

RMDDNAY —h—(&. 41345/ LsT—RX—ZX (GRAMENE) [ZE W TABSN TLVS,

LR LATE DA 2 K 2 IR LTz, 11053
AEARIC 3R 9 %3, 143D F [ {7 201 44 1 £ 55%
U. sdl. Pita-2. Apgl¥ X Upi2l7z & LGk
HEEA TN FNRERO 16K ZER L (K1),
TNEFNDOMEAEI GBS NTFZFAELFOH
RAIEEFRR: TRIBELE Uz (ER1570~ & %1585),
20154FIC T D16%RME (F) 2R ilies & UM
MBIl L, WIN B ENZZKNE &9
WEEWE BRI Z MR U7, IEME S B
BXOT/L@BHICE Tavehy ) LOE
LR — MO e S [EHR1579) & %1580
(L R1585] D3FRBEEBEKL, ThEThnE [E
1h86%5 ) M= 1L87+= ] E1l88=1 & Lk (E3.
X 2),

20164F1C, T D 3 Rk (Fs) & REWZEAT A D
EENREICHRT S &b, BNTHATDE
KAy (ANEBHT, B, S, &k, kR
. EET) T fTave sV EIEERRICED
W HMIEER (FREA . B Z) Z17v, 0T
NORMEFAFEOREERMETH S L R LTz
(£4-D, L LAENS, BHERMEIN KT #
N5 HRME. NEL18651 THOH . ANk, Bl
HIGKBR DWW T NO R IC BN TE ZORRH
HUCTH-o (Fd-2), B, TO3HRMKIC
DWNWT, HARBYIBEE. & LK i B ekRE
iz & AT Sh A M AR R F I B 1T B Y
KD JTRPKRNDFHICBNTE . F1L86+
WEW, Ko, HONEL, 2RNEBWRDIINT
VAMTRLEBNTWS LIMiENTzceh b



BBk 7oy Pl TEEE) 0K 5

x2 TEEEI (R4 : 51L865) D:FEIRER

HERERE 20128 20138 2013%& 20148 2014%& 20158 2016
He Fy Fy Fy Fs Fq Fs
RES RE
aYEN) EHSDBL2E SRR
HEH X } F,
S{ITENE= x ]~ 108/@{K  3,143{E{A 16%#% 16 #% 30%
12-9367B [E 5%
EIRY
(ARELZS ELES 16 %4 KES 3 134
ER1579 EIsES (BEEE)
BIFRHA %1580  E8TS

&%1585 =188 5

chr3 chr4

chr6 chr.7 chr9 chr.10 chr.11 chr.12

194
pi21
200

TR TR MR TRTTRRRTRNI

383

sdl
388

X2 47/ L@EHFIcED Tavehy)] EDOBERMREI—EDREE (&%1579)

FHYAR (Chr. ) D BEENIT= > B0 Y Ok, GBREITREE O YLtk i 2 37,
B35 Qe R O EALE (Mbp) . AITEAR T OALE 277,

(F—&W), I'E1L86%5 | Z# Kk L TERZE T % EEE O, OF ok, Eiho
Lo 201743 HIC., TOIEIL86E | 7 ik Kith, BELHOADETCEEILNDLL LOBKTHS
K & LA T B EET BIch iz, —RAHE Tl @QBRNHOEEELAFFD (555) Z&
THRhE TEEE] XEWRE Lk, 2017T4#I1CE L. ® &l &, BhrEI0DTREIICDENS,
FATIRFEIC & o THHFAM Z 17V, 2018412 & EVSHENIIADENT V5,
HORFIGEICREEINS & &I, 469FF =14k

D518ha T—ARE T Nz,



®3-1 LEEBEFRERRHEF,)DEHE Q015FF#£MER)

L B PERS

it v & — BEERIZEITIIEAR & 9 5 (2022)

g/ HFEH AR BE BE Bl RBXXE ﬁfﬁf FHE EHEEE BRES BRE Bk EIRRH
ENGiE (A/8) (A/8) (cm) (cm) (&/m) (kg/a) Lb(%) (g) (%) EHE®G%) (&)
avkehy 8/2 9/11 84.4 201 292 54.8 100 23.1 843 5.1 81.1 -0.05
&E%1570 8/5 9/14 69.7 195 300 52.7 96 224 95.0 5.1 815 -0.19
ER1571 8/4 9/14 671 198 308 53.8 98 222 94.3 5.2 79.9 -0.21
EHR1572 8/4 9/14 68.6 19.7 310 54.4 100 221 91.8 5.2 80.7 -0.07
E%1573 8/3 9/13 64.9 195 362 51.4 94 223 90.0 53 80.0 -0.12
E&R1574 8/4 9/14 69.2 19.9 301 53.7 98 221 920 5.1 81.3 -0.04
EHR1575 8/4 9/14 69.7 19.5 307 52.7 96 225 945 5.2 81.2 -0.04
&%1576 8/4 9/14 67.7 19.8 332 53.2 97 22.6 93.0 53 815 -0.01
EHR1577 8/4 9/14 68.8 194 309 524 96 22.3 925 5.2 80.0 0.00
&E%1578 8/3 9/13 68.2 19.0 308 54.2 99 224 89.5 5.3 80.5 -0.06
E&R1579 8/4 9/14 67.4 195 307 52.6 96 222 920 52 80.2 -006 WIL8EE
&£%1580 8/4 9/14 68.9 19.3 327 55.5 102 22.6 90.8 52 81.2 -006 EWL81IE
&% 1581 8/3 9/14 69.0 19.4 323 54.2 99 21.9 90.3 5.2 81.0 -0.01
&E%1582 8/4 9/14 69.0 193 347 529 97 219 92.3 5.1 81.8 -0.03
&£%1583 8/4 9/14 67.9 19.3 327 52.6 96 221 92.8 5.2 824 -0.02
£%1584 8/5 9/15 701 195 320 53.0 97 220 943 52 823 0.00
&E%1585 8/4 9/14 69.4 19.6 330 53.0 97 221 945 5.0 82.7 -001 WL8sE
ENDRBRIBFIE. EUREUTSER (BELUREBHKEREHTE 2 —RERERN),
SE2)FAER 201545 8158 , HAEZEE : 238/ m (¥R 15cm x Z&RH30cm), 1A4EZ .
) FHESIUELKREGE. 1.9mmU EORED K KIZDONTDIE, KD 15%HEE,
SEA)REIX, T ILFIREA—F—MA-90R2 (B EFE KM EERT) TRIELT-1E,
E5) B (E) (X, BEMEAEZN\RT—ELT. 2(BFR) ~+2(1BR) TFHEL-E.
#3-2 LEEFHRERRKF,) DL (2015FFHEZR)
miE/ WS  EER BE Bl BLXE *jjf?f} FHE BHLE BEREA OKE  RREH®
A (A/B)  (em)  (em)  (A/m)  (ke/a) oD ® %) AEE®
asehl 7/19 79.6 19.2 352 53.9 100 20.6 65.0 49 75.1
IVEN)EILAPQIS 7/20 79.1 18.9 357 51.9 96 20.7 97.0 49 76.3
WEHEHRSDBL2E 7/22 64.0 18.1 395 51.9 96 20.9 - 5.0 74.6
&E%1570 7/20 62.1 17.7 390 524 97 20.2 91.0 5.0 743
EXR1571 7/19 59.6 17.2 379 50.5 94 19.9 88.0 5.0 73.2
E&R1572 7/19 60.9 17.8 405 499 93 19.8 87.0 5.1 724
E&R1573 7/19 56.8 16.5 389 46.3 86 204 96.0 5.0 73.6
&E%1574 7/19 58.7 18.3 341 478 89 19.9 89.0 48 75.2
E%1575 7/19 60.2 17.2 402 497 92 20.1 86.0 4.7 754
&£%1576 7/19 59.8 18.1 368 48.3 90 20.5 90.0 4.8 77.7
EXR1577 7/19 60.2 171 434 494 92 19.8 89.0 5.0 76.4
E%1578 7/19 60.0 17.8 379 494 92 20.1 89.0 5.0 75.8
EF1579 7/19 60.6 17.1 378 51.0 95 20.2 88.0 49 76.0 ElLseS
&£%1580 7/19 60.9 17.3 394 50.3 93 20.3 92.0 5.0 731 g7
&£%1581 7/19 62.9 18.5 410 52.0 96 19.9 87.0 49 75.0
&% 1582 7/20 61.2 17.6 405 48.6 90 20.0 91.0 49 74.9
&%1583 7/20 62.6 17.7 446 50.0 93 20.2 84.0 5.0 75.7
&% 1584 7/20 63.3 18.1 378 48.5 90 19.7 85.0 49 73.6
&% 1585 7/20 61.5 18.3 410 499 93 204 89.0 4.7 76.7 =188 s

EN RIS, THE. BRKRESIUKREN, R3-1IZELC,
SE2)FHER (201544 258, HABZRE 1686/ m (#kRE1250m x §&RE125¢m), 24K Z .

KIREDOE 1 BECIE, D 0ICE D EE 0 10 RFATEH L, MENETE S (&% 1573) ., B 720 (&% 1570,
1574) . JEKEERN @ (&% 1578) . THRIEI/NE W (&5 1571, 1572, 1577, 1581, 1582, 1584), Bk DH 2 BERE T,
D6 RMOR NG, B, INEHOBAENS, AHEE L2 3 R7% (L% 1579, L7 1580, & F% 1585) %tk L7,



Fir-glek 77 v Pl TEEE) OFK 7
F4-1 EiRSnhiz TEL) RHEOFHBEME (20165)
B, IR 0 RE-  WES O RRE BE BE Y MRKE BRAE FHE BHHLE SEAN
BExL (A/B) %#H4 (A/H) (A/H) (ecm) (cm) (A/m)  (ke/a) (kg/a) (g) (%) EEER (%)
=1l86E 7/27 9/3 66.5 18.2 467 70.4 62.5 21.7 86.8 0.3
BiEz/ =1L875 7/26 9/2 65.9 17.9 489 72.7 65.8 219 87.8 0.3
= 4/26
FHEZ EIUssE  7/26 9/2 67.8 178 474 705 62.6 21.7 90.3 0.0
asehl) 7/24 8/31 87.0 18.8 418 74.7 69.3 23.1 81.3 1.0
=11865 8/3 9/12 67.2 171 445 67.5 60.9 22.0 85.5 0.0
ZHENER/ 5/13 =875 8/3 9/11 68.0 17.1 446 68.1 61.9 224 86.0 0.0
FHEZ =1188E 8/3 9/12 68.9 174 421 67.5 60.1 221 89.3 0.0
asehl) 8/2 9/7 88.0 17.8 401 63.6 59.1 22.7 83.3 0.3
=5 1t 5 =1l86E 7/28 9/5 67.3 18.6 400 70.2 62.7 219 87.0 15
:Eﬁtﬂiﬁxi/ 5/13 =1L875 7/28 9/5 67.3 18.2 391 70.9 65.0 222 82.0 2.5
=1l8sE 7/28 9/5 68.4 18.1 410 725 64.9 220 835 1.0
1) BHEA/FHEZ L, BEFRR (ZIUTER) ISTEMR, SAEHRE22.28/m?, 454,
ZEEZ/FHEAZ. BERERR. 2ESMUBH. EUTERE,. SETERTERICTERLAROFYE, FEFE22.2%/m2., 4K4E,
ZHEMEZ /WA (X, AZETHFR, BEIUHAFR. MEEHKEK. EHTELICTERLAROFHE, HEFET0M%/TE,
FDRBEKESFIVUTFHEIL 1.9mmULEDREDZKIZDONTDFE, KD 15%IBREE,
SEI) BRI ERIUERAMLLEL, BREEIZLS,
F4-2 EBIrEnf- TEL RFEOEKEEE (20165)
BIEEN/ oo MBREA Lo BRE HEflE
Bl EREN T BE  S5FA  hEY  AEE kR
E1LU86E  5.77 70.9 -0.22 -0.17 -0.13 0.12 -0.14
Bz, =875 592 69.6 -0.35 -0.22 -0.26 0.12 -0.19
FHEZ  ZL8sE  5.66 710 ~0.24 -0.14 ~0.20 0.10 -0.18
avkeAY) 557 735 0.00 0.03 -0.03 0.12 -0.05
ELU86E  5.77 75.2 -0.19 -0.14 -0.14 0.11 -0.10
Z#iEz,/ SEIW8TH 567 72.4 -0.23 -0.16 -0.15 0.02 -0.15
FHEZ  ZLssE 563 737 -0.20 -0.13 ~0.16 ~0.01 -0.15
avkeh) 543 78.3 -0.05 -0.05 -0.03 0.08 -0.03
N— E1L86S 504 78.2 0.00 -0.01 -0.02 -0.01 -0.06
A = _ _ _ _
M =1L878 495 76.8 0.06 0.04 0.09 0.00 0.09
E1L8sE 489 775 -0.02 -0.01 -0.09 -0.07 -0.08

FANBREOEEFRITEFRNIHE (BUCHIHE R TRIEL =B, K 15%BREIE,

E2)BREE . T ILTFLRE A—S—MA-90R2 (B 5 K4 8 VERAT) TRIELT=1E,
) BREREEILX. BEMBAEE/ARS—ELTz-2~+2D IR RESTE,
HIEABWEE, BEIXR., SEAF5E., RIXYIEE, h=SEE, SLRIER,
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Development of an Elite Toyama-Rice Cultivar, “Fu-Fu-Fu”

Kazumasa MURATA, Yukihide IYAMA", Takuya YAMAGUCHI?, Yoshinori KIDANI,
Yuichi MURAOKA, Hiroaki MAEDA?, Kenji FUJITAY, Hidenobu OZAKI”, Shiho IKEGAWA®,
Hirokazu IKEDA®, Shuichi FUKUOKA®, Yoichiro KOJIMA, Takeshi EBITANI”

Summary

A new rice cultivar, Fu-Fu-Fu, was developed at Toyama Prefectural Agricultural, Eorestry
and Fisheries Research Center in 2016, applying pyramiding strategy using marker assisted
selection. This cultivar is a near isogenic line of Koshihikari possessing 4 kinds of locus
responsible to desirable agronomic traits, which are tolerance to lodging by semi-dwarfism
(based on sdl introduction), high appearance quality of brown rice by tolerance to high
temperature during ripening period (Apg/) and strong blast resistance (Pita-2 and pi2l).
Other agronomic traits, including yield and palatability, are similar between Fu-Fu-Fu and
Koshihikari.

1) Present Address: Toyama Prefectural Takaoka Agriculture and Forestry Promotion Center,
Toyama, 933-0806

2) Present Address: Toyama Prefectural Tonami Agriculture and Forestry Promotion Center,
Toyama, 939-1386

3) Present Address: Agricultural Mnagement Division, Toyama Prefecture, Toyama, 930-8501

4) Present Address: Agricultural Food Product Division, Toyama Prefecture, Toyama, 930-8501
5) Present Address: Agricultural Technology Division, Toyama Prefecture, Toyama, 930-8501

6) Institute of Crop Science, National Agriculture and Food Research Organization, Ibaraki
305-8518

7) Former Address: Agricultural Research Institute
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AZUMA : Evaluation of Silica Availability in Paddy Soils by the Phosphate Buffer Extraction Method
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(2000) &, koA GEE LT, LHICKS
TABOWENYD VB L HREERICH B T &2 H
H UV VEEEwR L2 L, DRk
I HEB RSN R R I BT AR & U TR
HEntws (HWEEANEALEGS. 2001,

FEHES, LHEOARES A BOZWHICB L,
o A W BT M it FH 18T 00 3@ K FTAT O R RE A
<, FEEEICBENIZINEED ) > iR i ik o
W2 B B 72D, IKRRD 7 A BEIEREE & D
B 72 SRR e KT C & 2 WERB R ENGR T & LR
ML 7o

I HEBEXThE

A 1220084 I & U 20094F 12 F2 it L 7z, 2008
ARIK IR N K 5490 i il 832 rd RS
1217 ) L 20094 (& 14235 £ (iR 1 3289550 5.
RS T IEATHIS) 1B W, RIS Rk & 1F
TR U Tz, BREUTIEX, S50 s i
I CHEBHRR 4 Rz BN 0 L, THiIxZ

DE FOMEL 1 kefE BRI L Tz, fokIEREE %
BT T80 CTHR LTtk Kt Laphradhl &
Ui, BEIEREZE, AirOWEMEL. 2mod
fili CHRAI L. fEE sy 2 o HrEd R & Uz

AR D A BB & B DWW TR 2 W BE /0 iR L
Teth, ERIEICKOME Ui, TEhaliares 1
Felx. 20084FFEICHREN L 7z BHEBIlc DWW Tk, HEEE
EWIZ T (G - S, 1958) X UpH6.2
U >R v (g, 2000) 1 K D HIE L.
20094F FEICHREN U 7z 188 T3 pH6. 2V > BB FRETR
HHZEORZ#EH Uz,

I wE2REHEE

1 TIEARARET A BOFMED LR
2008fFFFICH M L - EMBRIEIELR 1 DLEBD
TH-oTc, WERERERIRTEIC X2 HIEPATfGRE
A B EARIXT.2~194mg /100gDHIPHTH 0 |
) VAR E G RIS K B R EErth Al iARE S A B S
HElX9.5~82.3mg /100gDHIFHTH > 7z, E 7z,
AN B KRR EED T A AR I1T4.6~
12.9%DHEPHICH O, FHEMHEIFI. 1% TH > Tz,
WEREAEE R HEIC X B e r A i H R &
) VBRI K BT A e AR L
KIE—EDEREAEDENT (K1), KEiEHE
ER RIS X 2 MED 5V v EEEE R ETD
ENFABEZ L LIINEEEEZZ 5N,
WERESR E R LB X OV > R i k1
K5 LER AT A e A B &KW EET A
GHRLEOMBEER- LA, HEBEGRBZZTNE
N0.38BKTV0.56TH-7z (K2.K3), £z,
THEOHEERANCHE OHBEREZEATEH, W
R I8 T W ARG H174 T 0. 49, V) IRk 1
WA N4 T0.69THD (K4, K5). ERETIE

1) i SENTEAT
2) BUE ¢ & LIRS R



R EMOKPERR A Bl & > & — EEEDFFE T e85 26 9 5 (2022)

Rl TEDAEET A BREFELKWERT A BREAE (2008FHE)

e  IRTAREBAAE (/1000 EE ()
MEREE RN Trmwews o omemws s (BAamEG)

AZEETHIL Mg 39.4 23.3 10.2
AERT—T8 iR 43.4 13.6 6.3
AZERTE/ KR MR 27.2 13.7 7.1
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[ i e 4 HiE 57.7 39.2 7.6
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TIEOTHERE T A MEDOBWNTE T 5 ) > BRI HivE @ 1 17

100
4
£ °
»Eé” 80 |
Uw 60  ®e °
%4@ a0 | '.
@& 90
TN ()
gl\
'\ 0 1 1 ]
> 0 100 200 300
BB IR AR R R KD ARy (BEEE
(mg/100g)
1 EEEREHEE ) VBREERHEEICK 5HHA
Ry AEEAEDNRR (2008EHAE)
14 r
12 F
1\;} 10 |
T
I
N
", % ° y =0.0771x + 6.82
i R=0.56
2 -
0 1 1 1 1 ]
0 20 40 60 80 100
AR RE T 1A S H = (mg/100g)
K3 ) UEEEREEEICKSTERARES M BES
ELKMEETABEERE (2008FHE)
14 r
12
S0 L
ﬁ 0
a 8
N
W 4T y = 0.125x + 5.96
W, | R=0.69
0 L 1 1 )
0 20 40 60 80
Al ARET MER S B = (mg/100g)
X5 V) UEMEERMEEICK A TIEDRARES M BER

BEKMERTABREAE (2008FHE. HE)

y = 0.0235x + 8.26
R=0.38

EETABRERE®

0 50 100 150 200 250
AR EE T M BR & B E (mg/100g)

M2 BEFMEERIEECLSTEPARES/BREEE
EKMERT A BEHE (2008FHE)

EETABRERE®

4 y =0.0767x + 7.03

2 t R=0.49

0 1 1 1 ]
0 20 40 60 80

A[EEE T (A S B = (mg/100g)

M4 EFEGERRHEACESIERATRET/BMEEE
EKMERT A BEHE (2008FHE. H18)



18 R EMOKPERR A Bl & > & — EEEDFFE T e85 26 9 5 (2022)

14 ¢
12 r @ ©
3 ® e 0y ¢
<0}
_El:l_ [ J
8
qu K
X
;=1
v 6 °
Iy °
w4 T y = 0.0169x + 857
W, | R=0.39
0 1 1 1 1 J
0 50 100 150 200 250

AIARET MRS H & (me/100g)

M6 BEfFEERSEECESLIERARES(BREEE
EKTRERT A BEAE2008FHE. #iR)

TIRZFNZFN0.39BXT0.42THDH (K6, K
7).V Y EBRREW I R K B R E O 7 hik
D A EH R & OB EOEID A 5 Nz,
W 1 % i i e & B EE T, 170~
190mg /100gfEE DK E X2z R L TH, EHED
TABEAERILEH L TREL AVIAEH D,
AFHIE Tl L R RE T 1 B 2 M KR T %
LahHstdsnTz,

CNSORERMN S, LHERATIGRE T 1 B DR
e LT, CROBFERERIRINEIDEY &~
R ER MO AN ERESAEVEEZ LN
726

2 VUBBEHERMEEDOERICDOINT

200 FEICHEMBLIRERRIEIR2DEED
TH ol VU VBRI HITEIC X 2 LEdhaliG
REr A W oA 51310.0~89.0mg /100gD i T H
D, KAMICBIZ2KMEED T A HETHEIX
4.4~16.3% DHEIPHTH > 1z,

20084E 5 X U2009E D BN 5V VKR
ER A IC K 2 T nliaRe s A A= &K
FEEETABEHEREDOHBZRIzE T A, HEY
HRENX0.57TTH -7z (K8), LHEDHIEEIH]
I OB R R B L R EBETI0.72,
AT HETIX0.53TH D, S T TR MME
otz (K9, X10),
CHNETAROKHALEICHIT % kB H
. HEERBIUCLHRIICRET N TV 2D,
) VB RRE WA L O RGN 5 K D FEE D EW
ZWi TS lzbicid, FRkIC X2 1 Fic X B[

w 4T y = 0.0626x + 6.93
W, L R=0.42

0 20 40 60 80 100
a#ERET MER S A = (mg/100g)

®7 ) UEBERBEECKSTIEPAREST(BEE
BEKMERTABREAE (2008FHE. #iR)

WD 75 E2E BITHRETT 208 DD %
EEXABND, V) ¥k ERA RIS X B T
AIHRRET A MR B B 5 A DO FITE ST A R 72
Ed BB D) VERRIRINRE 2 B L e Tk
MHEENTEO CETREENRL Y Z—,
2005)., ERFXOMNSITOIREEE L THRETT S
NELDLEALGNS,

IV i %

EIRNOKEZNGE LT, HEBOAHEHEs
A BT H R Z VRO FHIE T & % Rk @ iti=
I EGE R S NI R R H i T IE
U, KDL D 7 (e a AR & OB Z%Z
tegLze T s, U VB E R MRS X2 HE
IS B THBD WA A b, #Hiliik e U
TOHEAENEVEEZ BT,

5 SCHR

SORERR - HHE— (1958) JKH B H: et
eINCBd 22T, R, B8 1 261-304.
SRR (1981)  FEEWVWOIKFGICH T % Al &
IKH TR O AR ICEI T 2 02E. MU 2
BRI, 38 1 75-114.
ML - S5 E(1989) LHERKRTM O A8
VR L AKRRD T A BN, = LR R .
5:1-14.
FEM5A— (1991) /KHEATEICBI 27 A HBOA
M XU, LS. 62 0 378-385



TIEOTHERE T A MEDOBWNTE T 5 ) > BRI HivE @ 1

K2 LTIERPERETABRERELKBERTMBREFE (2000FHE)
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HHEENE  REER  AREme100) LR pemme wEER  SARM100) D0
() BB EE) = () BB ERE) =

AZBTHEIL g 220 8.7 EILTER ki 32.3 12.9
AEHBTHIL b 13.9 8.9 BIITERE i 29.5 123
AERTHE b 12.9 6.4 sEARETE I i 417 10.2
AEENMNER IR 10.9 71 iR ET 48R HiE 78.5 11.2
AEHRTERER i 33.3 10.4 BhETH B i 34.3 11.1
AZHEAR ki 13.0 8.0 KREE EX AR A 20.8 9.8
AEHBT LR ki 1.3 6.4 KR EFHT — 42 A 37.9 10.5
AEHTAE ity 12.5 8.1 KILBTTEWS R 20.0 10.3
AERTE 3 21.0 7.4 KILET & B 38.8 7.2
AEHTAR B 323 9.1 J\EET#H HiE 353 9.3
SRETREE R 18.6 7.2 \EETHH HiE 56.8 13.3
SRR R i 28.9 9.1 NEBENES P37 29.0 9.9
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HEETARE 3 271 8.8 ERH =L Lk 35.9 13.2
EETRAME it 21.0 9.2 F=Y Gl s 3 R 16.3 8.1
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EHmER 3 26.8 6.6 KR+ ZHT ki 25.3 10.2
SR P35 18.4 6.6 KEMTAR R 23.2 9.6
EEHTFIL A 19.5 9.3 KEHFAR=E R 23.0 8.3
BEMLEEA 351 40.2 9.3 KRN i 44.4 145
RS HiE 10.0 4.4 KR/ i 50.1 12.9
BUETIRE HiE 54.4 14.7 KRR i 56.0 12.2
BEMTHA HiE 285 7.5 INRERTIES ek 16.1 9.0
fEMAR b 28.2 10.3 INRETHAE A 185 8.5
AiETHMiE iE 23.6 9.7 INKRERTTALEE S P31 247 14.4
RiEHRM iE 19.1 8.7 INRERTHEE S P31 24.2 8.2
FETET R 19.8 9.3 INRERT BRI sk 33.9 13.6
EILUHAH hE 21.7 10.9 INRERTIE R ki 17.8 11.0
ElimzE ek 18.6 7.8 INKERTHIK S hiE 12.4 1.7
{1 i 26.4 11.3 INKERTIEA 3 24.7 11.4
EILHR HiE 72.9 1.3 INEERTIFE)I hiE 11.9 6.9
EILTEEE hiE 21.4 8.3 2 iE) BT 78 sz A 26.3 11.3
=M AR it 18.4 8.8 BT R AL 3 33.6 14.8
EmkELEE i 26.1 11.4 1= ET 1R bk 36.0 11.2
ELHKE=H g 28.7 10.2 12 i BT K& b 14.9 8.3
EIWLFKE=E R 21.7 10.0 SKTHET & i 38.8 11.9
B IITKBEER R 20.5 10.4 FHKMART Pk 425 116
FBIITTILANFE 3 31.9 12.8 FkHTH ek 30.2 10.4
bl egeabint it i 12.0 7.5 Fhkig A 20.4 8.8
B HEMEE g 155 10.0 Sk iiEiE 3 33.4 9.9
BN MTE 3 26.0 9.0 FKMKRE ki 26.1 12.1
BIITE A& i 12.9 6.9 SFHkitEE ki 25.2 10.5
BT miE P 14.6 7.7 FARTHNS ki 21.0 13.9
BT b R 15.1 9.9 [l R | HiE 56.2 13.0
LHETKE IR 38.9 10.6 R AER I 30.1 8.9
LHETE R 16.8 9.1 AR 3 41.2 11.0
EHETEK 3 20.0 8.4 LR 3 38.1 11.4
L HhETREANGE 3 34.0 9.8 AR R ki 239 9.5
SLILET EEE Wi 38.7 6.4 ERT Rt P31 35.2 8.0
SILETERS g 35.2 13.3 AR 3 26.1 6.1
SLILETFIE R 16.7 7.7 MEmTER P35 38.0 10.6
SIS B 353 10.3 Lk P35 40.4 11.9
SILETREA R 22.8 10.6 B i T T i 16.9 8.0
S ILET TR R 211 8.4 BRiR AR i 23.6 10.3
SLILETE 43 i 21.9 1.1 R = R ki 38.6 12.9
SLILETHEI HiE 345 11.6 b PN | IR 222 10.7
FHEF FHE R 271 11.0 METRARE hiE 40.3 11.6
E LT #eR 3 89.0 16.3 iR TE1E ey 3 32.6 6.7
BT HiE 87.3 14.1 AmTEHR Ltk 17.0 10.7
BEWTHERE R 203 9.8 MR ek 59.6 14.7
Bl \E i 345 8.9 BmTRAR bk 25.4 11.4
BILTET i 24.9 10.7 BRiRhiEE Pkt 29.2 7.1
EHHR i3 31.3 7.0 BXiE 89.0 16.3
Elfmz IR 30.7 7.3 &/ME 10.0 44
EWUHER iE 29.9 14.3 EHiE 29.2 9.9

EWfmE/ R s 11.5 6.2
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Evaluation of Silica Availability in Paddy Soils
by the Phosphate Buffer Extraction Method

Munetaka YAMADA, Tomoko HIROKAWA", Jun KOIKE?, Hitoshi NAKADA,
Masayo SHIMIZU?, Hideo AZUMA?

Summary

We measured available silica content of paddy soils in Toyama by the acetate buffer
extraction method and the phosphate buffer extraction method that was developed in late
years.

And we compared the correlation between those available silica content and silica content
of the paddy-rice straw in maturing stage.

As a result, the correlation was tighter with the phosphate buffer extraction method, and it
was thought that this method had better applicability as the analysis method of available silica
in paddy soil.

1) Former Address: Agricultural Research Institute
2) Present Address: Agricultural Technology Division, Toyama Prefecture, Toyama, 930-8501






IR AR SRR
9.23~29 (2022)

23

23 2 FUHE « 2R FEDMETED O AEBWOED IS
SR 7

SHIEA -

“FIRSE

Genki MIMURO and Toshiyuki MORIKAWA : Influence of Harvest Proceeding and
Maintenance on Occurrence of Post-harvest Bacterial Bulb Rot of Onion

I # 5

EILR O Tl FEHTH % gt
CAbiEE OS2I 5 T 2 7 X < R T O
{EIC20084EHN S HLD FHA TV 5, BifE, KRIR
TR LT > TV R RE ZERNE, R
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X UEMOIRH O A2 THE Uz, 201341, 4

H25HIC&MiEEFEIRICER L, 6 H2HBXU
6 HISHICHEFE ZHAf L, 6 HA24HBXU7H
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Influence of Harvest Proceeding and Maintenance on
Occurrence of Post-harvest Bacterial Bulb Rot of Onion

Genki MIMURO and Toshiyuki MORIKAWA

Summary

The effects of onion harvesting and preparation methods on bacterial storage rot were
investigated,under natural disease conditions where Burkholderia spp and Pantoea ananatis
dominate, late harvest resulted in increased rot, furthermore harvesting under wet conditions
and delayed drying after harvesting promoted rot. Moreover, as a result of investigating the
effect of the position which cuts a leaf at the time of harvest on bulb rot, the disease rot
decreased when the leaves were cut to about 3 cm and dried immediately. On the other hand,
the effect was not recognized when leaving to the field without drying. In addition, onion
diseased in the field was frequently increased in bulb rot after harvest. From the above, in
order to reduce storage rot caused by bacterial diseases, it was considered desirable to reduce
the onset of diseases in the field by chemical control, avoid rainfall at harvest time, cut short
leaves and dry immediately.
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Toshiyuki MORIKAWA, Genki MIMURO, Mika TAMURA, and Fumito MIYAMOTO : Occurrence
of Onion Seedling Diseases Caused by Phytophthora nicotianae and Pantoea ananatis
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Occurrence of Onion Seedling Diseases Caused by Phytophthora
nicotianae and Pantoea ananatis

Toshiyuki MORIKAWA, Genki MIMURO, Mika TAMURA"’, and Fumito MIYAMOTO #’

Summary

Two seedling diseases have commonly occurred in onion nursery beds (cell tray seedlings)
in Toyama Prefecture, Japan. The causal agent of seedling rot and damping-off disease was
identified as Phytophthora nicotianae. All nurseries where the diseases occurred were irrigated
with water pumped directly from nearby agricultural canals. Pathogenic Pythium spp. were
isolated from the agricultural canals in this area using a baiting method.

A pathogenic bacterium identified as Pantoea ananatis was isolated from leaves showing
white rot symptoms. This disease occurred after leaf cutting using leaf pruning machine. Some
pesticides effectively controlled the disease when applied just before or after leaf cutting.

1) Present Address: Toyama Prefectural Toyama Agriculture and Forestry Promotion Center,
Toyama, 930-0088

2) Present Address: Agricultural Food Product Division, Toyama Prefecture, Toyama, 930-8501
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Bulb-producing method by the tissue culture of the
"Yumenomurasaki" tulip

Shiho IKEGAWAY, Kazuaki SHOJI?

Summary

Regarding the efficiency of tulip tissue culture, using scales and scapes (stems) from the
bulb, we examined the influence of culture conditions with the "Yumenomurasaki" as a model
variety.

In terms of the size of the bulb that the culture tissue was taken from, the callus formation
rate was greatest at 6¢cm in diameter of the bulb. In the scape culture, it was thought that the
sampling of tissues should be carried out before it lengthened to about 50mm in order to avoid
a decrease in the callus formation rate.

As for the timing of starting the tissue culture, when comparing the period from April to July,
the callus formation rate became higher, and the produced bulb grew to a larger size when the
scale culture began right after it was dug up in June. In the scape culture, the callus formation
rate was high in the culture that began in December, and the size of the produced bulbs was
larger in the culture that began in January. In addition, the number of culturing days of the
scape tissue until the produced bulb harvest was the shortest when the culture was started in
March.

The callus formation rate by the scape culture differed according to tulip varieties, and
among those bred in Toyama prefecture, the “Yumenomurasaki” had the highest rate and was
also superior in culture efficiency.

The aforementioned results can be applied to conditions of individual treatment to construct
an efficient tissue culture system for purposes such as breeding and cultivating varieties of
bulbs utilizing the tissue culture system of the “Yumenomurasaki”.

1) Present Address: Agricultural Food Product Division, Toyama Prefecture, Toyama, 930-8501
2) Former Address: Agricultural Research Institute
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