oottt dooddood

RN goooboooobooobgoobon
ISSN 13471244
goo go,oo
go,oo
go,oo
go,oo
go,oo
oo,on
oo,0
oo,on
oo,on
guo,n
goo gbooobgoooboboobgoobooobobo
o/0 60
googono p. 153-165
good 20070 30

00000 00000000000000000000000 eA‘
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oMgrinnowiedge
Secretariat



FE U SRR 6
153-165, (2007)

ZWTHZmEIZENL B ZH M [ b3/ €] OFR

IR - B - FAERE - LI - LPYICE o R -
Bl 0 HEEE o0 - B0 g e

Key words : #£%, #ranfl, ZIL, #hAE, BMRER, K& WE, WM, Hordeum vulgare L.

=]

I %%— % .......................................... 153
I ﬁ B ﬁ T eeeereeeeereeeeieiiieieieeeaas 153
1 B A H B e 153

2 }}i 7{@% B T PRI 155
il 5%:@0)@5% .......................................... 155
1 TEHERUSRME ooeeeererrerreereins 155

2 AERERUHEME ceceeeeeeeeeereriiieie 155

3 IZIEI!I g ff’# i]‘i ....................................... 155

B
il

19994 7 A [k - B3 - AN o3l
Eh, HRRNEZ2O S L2% - KEIRE)E D
JHNhiz. £70, ZEORMIENOBITIHE W, B
WTIE “FENBEED” ~ORY FAIIEE > T
. 19920FICE R SN ME MR [ F xRy | D)
&, RELZWD ) ZAEZFFEIENL D, &
HICEMHREZ IR L, BEENOBRED60%
(20054E %) % i 5. F 7220014 12 H B & 72T
BRMECENS [ ARV ]2 3HEDI0%
(20054E3#) OY =72 FH, TO2METIILA
EREDONS. i AOHEY §i28 [4 F 80K
VI [y a Ry ZUCRESN TS
0, PR DL R Z MR 5 72 D IR SEH A
DX, WEMEICENLH -2 MEIRD S5 Tw
b, FZTAFNURY] I0EZNTHY, ®E
TR T B EM 2 <, BRI T3 287

153

;Jl-(
IV BRHICBIT BB oo 155
VORI BT BERBRKH oo 157
VI KRBT BB -coeoeerereerereeeeeenes 161
VI 5 HD & qREE L DRR TG evererereeeen, 161
b B e 162
Bl ] ST HE cevererrerrrererrreiee 164
SUMMATY eoereerereesereseresrerstemtt.. 165

g [ I AhE] ERLZ. [ M3 A E]
(320054 (B L R MR34 5 & L Can ik s, 4R
R CREE) RRE) anflie L CHRAI S 7.
KPFHEZEVTLEOBIIHY, BEICDEVE
BB TE R G KB WP W Yk v ¥ — %
% 3R B AL L OB OBMTH Loh b
BHEH L BT S, F72, HrEEik, S
PR SR, BERh AR o A A A 4 2 S 2 PR
WL EERBI OB L, L2 bE#E L E
F5. —HBORERITHRGRERF ORI T a5 X
OER R FE AT O AN LA 7 FARIFZE B2 9T L T iz
72ne. B L R,

I BROZE

1 EEAERE

[Ma 2 a¥] i, FA - BE - 20 Kk -
ZHE P 2 B H AR IS [UR9123] % BRI,
[UE#RI0G | Z B E L TALKRERZTV, Rt

CPRISHF10A17H 24, “PHUIS4FEILA 7 H2ZH)
Kz - 72 EMITF — &

TBUEM) RIS RSB S8 SR v 5 —
TBLRSE A BRI TE T

T BU e

FHICI SRR

TR AN TR Y T T — A
SRR R R S - KR VERFZE T — A



154

TEaH E DU RS v & — W gE Y %6 5 (2007)

W ---- FRAfT)
]— FHFAG D
AB2T ---- B2 183%5 \
AL - ENANET
J— //E' 18
K —mm- EKLE ] ? | mmEmess —
o et ) (e
" Eiigie 4}7 s T Algfau/gvxyﬁ -
Vay:PZaVvhs H NATNY— PUEER28E  — — PU%R9123 —
C KIE# —gg )\E; ]
oA } e } e } -
-—-- Al
WA eee AR 7 ]7 mERSE —
HBT --- HB TR } RN o INO=r AN )
[T } R e
R - - - 6 L pEgReTE —
. TW  mmm RS — i
E L8 =
BER J WEg s —
R =) - } 7
165
TANIAT <= - ﬁmzﬁz] 7 L raae
WA —eee A
. . }ﬁyw\wp
BF oo BB TS A
R W s —
} AR5 (R nF 1)
BE —--- ERLE
WH oo A
B D FNE T
/wms‘%}, j(b%} s T e ﬁé@w\"u~} e MRS - s —
. e =L F1 TRy
e i o VoA
. %%éfﬁ} . . ‘r» 7[1;%‘/\?77 ,
Vav:iDZaVbs BAER IR\ — FUTINE Ty
KTE# — g KEz-Lr1_
H%EA;}7 R :}7 H%EA;]7 - J TUR%697 —
ek 70 B
# :H} TR
1
B - - TR }%ﬁf&@
}E?kil%
MFo o ETELE
ZELH
1K F3 2 HEOREN
F1E MO
1) FERERY R
Rt - b4 ik OB  BE MR FROHK A7 R
IU%9123 (7) H R H H g ] iR £
DU E#R905 (4Q) H Sl H H e il 1 R
N A HH LR H LR A b #
2) AERERY R
P - - - [EREERN AEALTIH RDUYE FoE S s
R4 - it PERE i A i 1
PU9123 (£}) VN~V H H #E R RTH HH G
VU E#90 5 (AQ) \Y% H H [ LR H Hh G
ra o hE \Y% H H R R Hh ESeSE0) RORGH




MES LW a2 €] oFK 155

FHEICEDERL-METH 5.

BEBL [PU%9123] 3HAETHKETH L. KBD
[ ER0 | IR AETRELZNORMTH D,
19924 ISR E B35 [A F N RV ] & LThy
BHEEIN T3,

[~a/2¥] OREHEAE 1N, WBORE
1 RITRT. XAO [UERIS | 3HRICHE
B3 [fF N RY ] L LTmaEEIh:.

2 EHREB

(M3 h¥] OBFBRRMKZS 2 I, EikE
WA 2 RITRT. 20044E o iR, MEREES154
& (F15) TH5AH. [ b3/ HE] 1Z19904EE (1991
A4 ) AU R (B R v 1] DY ] B ST
et v F —MEIEE > & —) I2BWT [PU%9123]
/ TEREIO S ] (DA F Ny RY) o N LK
(MU%21301) %47V, 5N 7234k OF 1 FE T % 1991
ER IS TR LI 2 6 72, 19914E FEEF2 AR
TR 24T - 72, 19934E1 (Fa) X b [U%R
9260 & L TH I BoE 7 i 7 fif BRI A L,
19944F BE I M P H 5k B,  19954F B2 12 AR P ) s ik
BRadT ) & & IR Eoe R, SRt w e i 5
BRICHEER L7z, BUEDSEAFCTH o 727290 19964F i &
D THHERR100% | ©Ris %A LT3 il g e
A L7z, 2 ofR, SILTRZREEICENR
% &) FHill & 520 T, KA I T 20054F 12 B ) i
(FRsEdhAl) ICHR S N7z, F4EICHE B34S
[ha /s h¥] L LTwaBshiz, aaolk
TEPLED EHLL EDORPRA ATV EEKL
bOTHDH., FHETHDLEERMEOOHI L\
CLIZHERL TS,

I HEOBIE

R A S ((F) BRARK
MitE 2, 19804E 3 H) oE#EICX S, [ M3/
K| LRGSR (4 FNYRY ] B X O
[ ARV [H2ENT ]| OB, &
REMARYE, SVEARMEOMEE 2 4 3 RITRT.

1 FERERYYSM
=T T T, BRoOBMIE Rl ThB.

Witk MW ThbH. BRE (A F NIRRT A
O 7T, BRoMKIE R T, ¥ R
R Thb. WRIEF [AFNNVKRY] )RR HE
, “RR[E" THAH. BHOKEOME T “RoE”
Thb. KW “RNE, R#AMos0mIT “#7
T, TRIZ "R Ths. HORIE "M
THY, MOKNMEL “RRK T, HNofld “#E”
THhb. THEZ [ FNNVRY| ERBED “%
PR THDH. oy MNVEIF [AFANCRV] EFH
BED “RRK” THDH. FHEROR2»F0ME R
(A FNVRY | LAEED “hotl” TH5b.

2 HRAHHE

PYEAREE “ V" ORI T, 2V b TH
L. MEEW], BAHIE DI [4F N RV LRt
o B Thah, BT ko R XT, BIEF
THE "R TH L. WERIEER [ F YRV
CEBED “RR|” Thb. WEtkE [ F13>
Ry | LEBRED %" ThbH. KREMBEMIHIEDT
PEIE "R, AR ORIEITEI R, H &
A TR T TH B,

3 MENH

W BT T, 60%KEICET SR [4
FNCRY] X BEAER [ F 3KV
LHBED K" Tha.

NV BRHICE T BHERRE

A PEI MR IRERIC B B A BB X OWUHEY R
EOBMEEH 4 RITRT. HOLZWNOEREIHON
2P VR OEEXICOWTHE Y. M3
JHE]E A FNYERY | ITHTLT OFF# 8
HAH. WET2 HEWDS, BAREFAREETH 5.
RRERPRPREL, ME - #EIFRAEETH S, B
BERRRELD, [ ARV LHRBER
R H. MBENIHORAEIIFBEICLRL, ) EA
CHRIZFRREE 2 5 R4 <, FALERIZ AR EE
v, PR REDY, Vv PIVEDB X TR
BHRERETH Y, BRRGERRES. RosElm
BIZRREY, Rfa, RRIZFEEET, KBRS
L, EEAEIZRARETDH S, 60%IBIEHE I35



)
o~
S
S

S
e
©

156

RUWENEOx gt rEY KT8

1L 169
XGpeer  —— 69 .
VA . .
G G . .
¥ ¥ X Gregt —99 B
19 € . .
4 © —@el  [—68 .
1 1 ¥926% I .
VA .
§ ¢ .
¥ ¥ .
€ € .
4 © ——<eed [—8s . Ve
1 T . . .
[ 7606%Rd | xSbeal  ——99 . .
X §heel . . .
€926%hl ——¢€S . .
XGpeel 08 . .
XGpegr  ——8¥ . . 063 Bl
XGreel  ——1LF . .
XGPEsl  ——9% . 1
X SVETT . . | X
0926%hd  [—6¢ .
AlLEY ] g X GreeT . .
B v £ 00 T3l i4 T926% i . €216% il
§ § € § € . .
§ 14 g ¢ ¥ z 14 § ¢ . .
® ® ® ® ® @ ® © ® ® @ EA140) : :
€ Z € € z v v z € 09G6%R —— I 1
¢ 1 4 ¢ 1 € € 1 4
1 1 1 14 4 1
[ [
' e i) 4 'y Ol b 5 B B S " b “ ' iy Mt
1002 €002 2002 1002 0002 6661 8661 1661 9661 661 66T €661 2661 1661 0661 e




2004
Fl5

1995 1996 1997 1998 1999 2000 2001 2002 2003
FIO F‘ll FIZ FI'S FH

®wodk 3 HYOBEEEE

1994

A7

5

=

T
ESi=a

7
=

ESiiEce:

1993
[
13
il T

1992

Fy
77
13
65

1991
F,
691
ki
77
A

34
.
691
i

1990

347

RAERER

i (%

ERE N RERER TR

REFRAR

AR
fLEk

WIS - R [ 37 7€) OFK 157

<, WHTHY, FHIRHEEIZRRE.

1E§ -- KPR B 55 5 FUTRT
g L (RS 7] @R DA (%5085 ), K%
CESIES -- MERORIRIUPEST [R5, 5 & A ZHHEHTES
a [epl, S RARBTYEAS (591, BREMEAS [, BigtE
oafen L TV, P [SRolE], BSEHIET (%
GER 2 ER
gooRT W] ThD.
E o ofan 5 B AR A DR R 2 45 6 RITRT. MR, M
cER gy 77 BB EURBOFEHES X BRI D & T,
M (1S 9E] ERES Loz ki clE
2 - LTw2 LHfEsE Shie,

FE L 720K Z B 2 i 2 2 7 RISRs. B,
EFHEIC OV T [ hI 2 AE] & [AFNVF
V] BREERFORTTH L. KO AR
oM R 8 KITRT. LIS, [ha )
= XL Z TAFANYEY] LRREL, M) R®
BRREL. HIRICEBMIEDLERY 72—

(2he)
(€2
4

1

()
(€2
4

3

R AR

T

fan | . BRBYOTOT Y by T2V v RESNRBE L O
£ 60% IR OV T L 24 e, B 3 TIaA
s R FAXOR) T2 ) —VOERSTHEHT* 7,
58 =7 £ |5 TUFNT A=Y YB3BLUITOI TV YB3
N T E 200 T & SIS AT L7 R RS, 1 3
%g@ . 2 JAEN R TAFAYEY], THRENTH] I
b g RTO0%IRIEMDOERY) 72/ —VE, 7a7 v by
= TV YRPS R, SRR TIEZIEEDSRS
i Rawv., [hIA¥] & T4F YRV ], [H3
g ENTH ] CHARTEY 72/ = LD 320 EDE
z b AT,
s,
2 % V AHRICH B HBRAE
k-
F KA BBAKTED S > & — K TR 8T 35
| % %7 5 K OV BRI O R % 51031 R
£ T b BINDOR R S WL C el B OB
Es Paeid. [ba2h¥] &, [MFNV RV Ll
= |5 BLCUT OB 5. HRIIE 2 HIES, Mok
5 E MiE 1 HIEC. BEE 6 mEC, RERFARET,
5 & BB A e, BREEIX R, U
* 5 E F10%E <, Uy MVERARETHY, THE
2u £ RS L SN, BRESEHIARIE TS 5.
L RAVTHOREIZARIETH 55, ¥ rRO%RER
e RRLB,



158 T E DU [ R SE e v 7 —WFgEE 45 65 (2007)
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HAES EE =P AFRRY RNy WXL H
A% (IX57) PR (X.53) PR (IX57) PR (X.53)
-1-1 i(5) 11(5) R (6) 1(5)
1-1-2  FRo>BHRA RRH() M) RRPAM) i 5)
[-1-3 i i(8) ifa(8) i(8) ifA(8)
-2-1 ME H(5) Hi(5) Hi(5) Hi(5)
[-2-2 oMk LRHN(4) RH(4) Hi(5) Hi(5)
[-2-4  Rovyrrnsd %(7) R%(6) %(7) fi(5)
-3-2 @ LRUE6) ) T (8) Hi(5)
[-3-3  #HEWOUys20%D %(7) % (6) %(7) H1(5)
[-3-4  EWHOEOL LS 11E(0) f:(0) 11(0) 10)
[-4-2 R RHEL(4) Hi(5) i(5) H1(5)
[-4-3 RGO HAE LRE(6) H1(5) Hi(5) ORE(6)
[-4-4  BEOhHE #1(5) Hi(5) Hi(5) Hi(5)
[-4-5 %tk NE(8) NER(8) NER(8) NE(8)
[-4-6 RO FafE E(3) E(3) E(3) E(3)
[-5-1 ToHE-%p H(5) 1(5) #1(5) H1(5)
[-5-2 TR R K6) f1(5) R K(6) Hi(5)
[-5-3 o H(T) H(T) H(T) HUT)
-6-1 5o #(2) #5(2) (2) #e35(1)
I-7-1 Ko M) i(5) M) M@
-7-2 KoKk LRK(6) RLK(6) LRK(6) H1(5)
[-7-3 Ko iial6)) HHB(3) B (3) B (3)
[-8-1 Fhi LRK(6) LRK(6) LRK(6) H1(5)
[-8-2  VUvbriE LRK(6) RRK(6) RRK(6) RRK(6)
[-9-1  JFEHO BT OsE o _1(4) thoo F(4) tho> k(4) EDTER)
-9-2  FEEE RRH(6) R (6) R (6) wi(7)
-1 V(5) V(5) V(4) 111(3)
-2 2tk #1(5) H1(5) RRHE(6) Hi(5)
[-3-1 i H(3) F(3) LRH(4) 1(5)
[1-3-2 ks H@3) F(3) H(3) Hi(5)
I-4-1 HE-4EO5 FE(2) ) Hi(2) Bi2)
1-4-2 Rt HR(8) () HR(8) HR(®)
[I-4-3  BistE 50) 5(7) 5 5
-5 HEsEHFE RHE(4) #(3) RRE(4) #(3)
-6 fktk (3) #E3) H(3) #E(3)
=7 mHERYE LRH(4) R0 (4) H8(3) RH(4)
11-8-4  ifiteR k-t 59(7) 59(7) 59(7) 59(7)
-9 Wkt %(7) (1) %(7) % (6)
[1-10-1 #zkt HER) Q) HER) Q)
[-10-2 Hi%A&H H(5) H1(5) Hi(5) F1(5)
[1-10-3 Wiz fE R AR(8) K (8) NG K(T)
[-12-1  MERRIEHTE LRIR4) H(3) RoR0TH(4) R°559(6)
[-12-2  HOOFHEHE LR55(6) 1(5) 1(5) H1(5)
11-12-3 5 ATHssHiE H(5) H1(5) KRG (6) H1(5)
) FEZE O Lo, [REMERESERAHREE (19804 3 H) | oIl
HFH5Thb.
B4 3% H B X O A RE
- . IS Al R MR ORREC g — l@’f%hrj —— g O UUh f*ﬁ: B o sox wom g T 14534k oonil
. REHE 4.04 5.17 88 4.7 664 0.5 0.0 0.8 0.4 62.3 104 833 29.4 96.4 3.7 2.5 53 48 45 146 46.2 478 414 445 19954 FE~
@Eﬁﬁ)ﬁfﬁ AFNRURY 4.02 5.17 87 5.0 690 1.1 0.1 0.4 0.2 59.9 100 829 29.8 949 3.7 2.6 55 53 44 147 49.2 473 487  44.0 20034
- < F Ry 4.05 5.18 86 4.7 623 0.1 0.0 1.1 0.3 58.5 98 823 30.2 98.1 39 27 54 46 4.6 14.2 488 46.3 466 42.7 e
i, NEHE 4.03 5.18 90 4.8 713 0.9 0.0 0.9 0.3 68.9 106 831 28.5 95.6 29 25 5.2 4.7 43 144 474 46.8 426 44.1 19954 FE~
2@(’;}1@)&% AFNURy 4.02 5.17 89 4.9 780 1.8 0.0 0.9 0.6 63.4 100 824 29.5 923 36 26 54 53 44 14.1 505 46.0 531 42,9 20034
< xRy 4.05 5.19 87 4.8 672 0.3 0.0 1.3 0.4 65.0 109 820 29.7 97.6 4.0 2.7 55 4.6 4.6 13.9 502 44.7 479 42.0 e
. . NEPS A4 4.03 5.15 86 4.7 492 0.4 0.0 0.0 0.1 44.5 111 822 30.0 98.9 3.8 2.9 5.0 4.5 5.0 14.9 - - 411  44.8 200 14F 5 ~
}%{j;é()tn A FRURY 401 5.15 81 4.8 485 0.8 0.1 0.0 0.3 40.2 100 820 30.0 97.6 4.0 3.1 5.1 4.9 5.0 14.8 - - 539 44.2 2004“‘1‘{
o ~ U FRRY 4.04 5.16 82 4.7 442 0.0 0.0 0.5 0.0 44.7 111 804 30.8 99.5 46 29 50 4.6 5.0 14.2 - - 500 43.5 T
o NEPE A4 4.03 5.15 87 4.7 557 0.7 0.0 0.8 0.0 49.8 106 816 29.7 98.0 49 29 49 46 5.0 14.8 - - 438 444 20014FfE~
}~‘£gﬁa)tﬁ AFARURY 4.02 5.14 83 5.0 580 0.7 0.0 0.5 0.0 46.9 100 816 29.6 956 4.9 3.1 5.1 4.9 5.0 147 - - 558 44.0  20044F[E
< XNy 4.04 5.17 84 4.8 540 0.0 0.0 0.5 0.0 52.8 113 804 29.9 99.3 5.0 29 49 47 50 14.1 518 42.6 )

19984F BE LAREDFEALIZ10 a 72 V) D EEH AN 6 kg + JBAC 3 kg, ZANIFIEN 9 kg + BAC 3 kg

BIRARIE,
HHBLE
Rt
R
IAEY

FEE 0 C M, 1 B, 24 3, 4 1%, 53

1:Fkok 2: ko 3:EOF 4ol 5 Hodk 6:FOF 7 Fok 8 ToHm 9! TFTOF
01 1 :¥k¥ 2 3 4 5 IR 6 R 7 IR 8 ¥ 9 ljms

2 DM 3 I/ 4 RN 5l 6 iRk 7k 8 Ik

2 UM 3 4Rl 5l 6 IRRRE 7T IR 8 IME

3URIRE 5 M 7 CAETHE



WIS - R [ 37 7€) OFK

159

53 FRrEmUE BT

TPOIE KL

W s OSADR Wk )
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TEWIATF - - 1YEATE) Hf=)
wiE) oz
baoae B RRm 5 i Vo RRlE ORME gosm
AFsky s T . T T

RAOIE ¢ BEIR R TIZM o BRI, IS AN THERD R v MOE - IFHUE T OIRAEE THIE L 7.
KL B A 7 WPEOFERERLRE & WALRLRE & BEBERLEE D SR G HIE L 72,
) EATHT D RAEROFEHAEE 0 GHREIE) A5 6 (W) % To7EREOMBWEERTHZE L.

o FHCHUE | A MR 2 S E ITHE L 2.
TR KX & ML X I, TS X ) g,

FRIEPE © 3 AU K D AYLI0H 302 6 IRAd.  HHARIRDAC & 0 HE L 7.

AL AR OB DI IAR DR Z B L7z,
RFESFVE ¢ A L 7oRl 2 R VLB LT3R A HHISE L 7.

#64 [EERE
R HBEH] R PR AL
it 4 PEME ZEbRE P REREe P REiei

(H.H)  (em) % (cm) (%) B/ (%)
1 3.26 73.0 3.8 4.8 7.9 11.2 22.4
2 3.26 72.8 3.6 4.9 6.1 13.7 25.1
Na o pP ® 3.25 75.3 4.1 4.9 8.6 12.6 25.1
4 3.26 74.9 4.0 4.9 8.0 12.5 22.9
5 3.26 75.1 4.6 4.9 6.7 13.8 20.0
P 3.26 74.2 4.0 4.9 7.4 12.8 23.1
1 3.25 72.5 4.6 4.8 6.7 11.6 20.0
2 3.26 74.0 3.1 5.0 9.3 12.4 17.7
A FNRY 3 3.25 71.5 3.7 5.1 7.7 11.6 20.8
4 3.26 73.2 3.9 5.0 8.6 12.6 20.2
5 3.26 72.8 3.8 5.1 6.9 14.1 19.3
¥ 3.26 72.8 3.8 5.0 7.8 12.5 19.6

PHREBESE @ BEDE60cm, FREY12cm, 4cfi12cm, 4T85 1R AH%, A e &

2003411 18 H 47,

AR R A RS0 A

A pEI B RER & O MBI 0N, FREH, HEFHOEWIZL .

RREF T OB RKTDH 5.

B ERERIC B 1) 2 B 2 1R ITRT. &b
THA 2 LR LEDO S DO TH Y, TDOH%ROH A
HERCE D AT ED S TV LB H L. [ 3
JAE]ZTAFNYERY] EURTUTOL) %
WP H o7z, WHEHDS L ORALIZIZIFFREFETSH
o7z, BEREE 1 ~5mfEERD -2, BERIEFEE
FET, BB E~R R o 7o, BRI
EIAZELIZM® A o 72, RIS REHTT TR A
A A S N 7275, MOHBTIIZ PN H - 7.

THREIFRBETH 72, BEFRIZITEALARD
Ny, YR RBEICAR L, AWM, M
Ml HRBEICRD o 72, ROUTROFEA D [FFLRE
Tho-.

FETBINT L DR O T RBHRE R % F128K 1R
7.
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H7 R DRIGRAERUR R

aon SRR R REE KW e V%E B g

YRR SR SRR & pm ——

53 (%) (%) W) EmFE (% LG B o 45 fi @ J&{E*ﬁ
(%) ) %)
EPZ S 50.8 125 149  1.09 0.52 73 s 120 82
A FINRY 51.7 12.5 1.56 1.09 0.55 70 36 11.5 7.6

N S .
pEs PO S n mm@ mgeaqn  WE B y

e SO BE )
[N 4 67 2.19 4.83 10.6 10.3 20.9 7.7 0.43 0.38
A FINURY 66 2.24 4.80 11.0 10.1 211 75 0.43 0.38

B N2 B LT OIS B 2 AKTH

MR IE [hI A 13 [AF YR | bR RN, I c kg
LD 5.

20024F- 8 AICRIRT1 A A, ZD1%10~15T T 1 4 MRA.

BEDIBKE I8 %, K 1 RE=1 1 07ORALHE
ST I HURT B SR A B B AR O HURI S RIS & %

EBH (%) HAGEZRL, BRICHED .
KREMSEFE (%) XTFF+TI/ 8]
RNVE—IVEFE (%) B‘EHEVERSWHINT I 7 BE LCERE. BRICHES.
BHEBWME (%) =KBMER/ 285K +100

BOSRE (%) =R VE—VEFE/LEFE*100
EEETCH (%) 7V a— A9l

MR (%) = EHERICHE /485 % 100

e (1) AR Bo7 I R

WeEE () WHHEBIOHEEEOT I R

WEY (%) WO, SIRE (EBwIizEWL0»)

X DA BEPRKECITERANET BTV,
y L EOA BEFPREVIIEROET BETIERV).
XY Z#EERTIEx yIdBEEZRT.

H 8K EMOAMGREGER (F i)

R4 ig Ax /Y @S OED M SERI—H

1999  0.14 -0.14 -0.04 0.11 0.11 124
2000 0.46 0.17 0.04 0.08 0.25 124
2001 0.08 0.08 -0.23 0.08 0.15 134
2002 -0.31 0.00 -0.08 0.00 0.08 134
2003 0.17 0.13 0.13 0.21 0.15 124
Sy 011 0.05 -0.04  0.10 0.15
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AFNRYEERE (0) £LT-2, -1, 0, +1, +205EHED
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H9FR RMBIU0%IEREOR) 7/ —V (PP) BXW
Tar7 7Yy (PAC) &EOZBMO L

2Rk 60% 61
R4
PP&: (mg/g) PACH: (mg/g) PP (mg/g) PACH: (mg/g)
NEP 0.98 0.22 0.24 0.042
AFIRRY 0.99 0.23 0.28 0.053
P XN H 0.97 0.20 0.34 0.068
Uy 1.07 0.25 0.25 0.061

20034F BERRRE O 142 PEY) & RIE 24~2.8mm Ty, AR Z O T e, 60%15H

B /NS THR R L TR,

RKY7x/)—NV (PP) RNV Ty Iv— (HFFy%E). a7 b
v7=Yy (PAC) &EI1Z DMACA & (F7F4%5).
SINTISAEWEFE T OALAL T EEF R RIS L 5.

G (ne/e)
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[NEP A4
A FNURY M Prodelphinidin B3
OProcyanidin B3
P XKD | ‘ O (+) -Catechin
R RY

®IM BEOWLEEHORY 72 ) —VERS DR
[ o g

20034 BE3RAR > 2B JE YY) % W TE2.4~2.8mm T i vy, /ANELE RS
I T60% T i TR R L 72 A0 .
KEDOWEMDOEY) 72/ —VOERPIEHTF >
(catechin) & 707 ¥ h¥ 7=~ (proanthocyanidin)
ThY, 7u7 v by 7=V v ERS D prodelphinidin B3
& procyanidin B3T® 5.

BE60% IR N5 LGt 3 % (IR 2 F v
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SN E IR FERT O A LA T EAEFZER IS L 5.
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10K KGRI BIT 24F B L O IANR ORI EBHMOKENIZE Y >~ ¥ —/KHBERRT  54kTh)
o IRRRR OHEEEHD BV RR ORER AR IR R Yo R B R yvE TRE OBE RE
R4, Febs H 1k ) B B
(H.B) (A.B)(A.B) (em) (cm) (AKR/nt) FREE PR KL OYF (ke/a) (%) (g) (g) MIRF Mk
c= e 11.24  4.06 5.19 85 5.2 381 1.5 0.0 1.3 0.5 39.8 109 849 32.4 2.8 1.4
i i 19964F B~
INSIRY s pr . . . . . . . . . . . . 23
AF /NIRRT iﬂ; 11.24  4.05 5.19 81 5.3 412 1.4 0.0 0.8 0.6 36.6 100 844 32.3 2.8 1.3 20044 /%
" B
P XX NTH 11.25 4.13 5.24 88 5.6 379 1.8 0.0 1.1 0.4 359 103 841 29.9 3.1 1.6
NEPAV /A 11.24  4.08 5.21 85 5.2 328 1.4 0.0 1.0 04 42.1 112 855 32.4 2.6 1.1 X
W7 A 19984F [ ~
AFNRY ks 11.24  4.06  5.20 79 5.4 335 1.0 0.0 09 0.6 375 100 851 33.2 2.8 1.1 2004%5‘?
. P85
P XX NE T 11.24 4.14 5.25 85 5.5 253 1.6 0.0 1.1 0.4 35.0 100 846 30.5 3.0 1.2
W) BIRRREE, WERBLUORMEOIAEREIZ0 () ~5 () 06 K.
SMEmEIE T (BR) ~6 (F) @6k, Mkl (15), 2 (24), 3 H#Hib.
EB115% B SRR o B BRI 80T B G
g HEE OREM BE BE OB BR O BE Yy R I R T 5 e, B
B 2 "o md SBRLERE
1.0) (BB (em)  (em)  Oi/nmd)  FEE 3k W O (e/a) (%) (@) BEF L
et L B 4.06 5.21 71 5.0 233 0.3 0.2 0.8 0.5 289 83 34.8 3.0 1.3 19994F~2001
s A FNAURY 406 5.21 72 5.1 326 0.3 0.0 0.5 0.0 36.0 100  33.8 2.7 1.3 HEHE Y
B EPEES 4.08 5.21 86 4.8 287 0.0 0.3 1.0 1.3 35.2 111 345 3.0 1.5 19994F~2000
) A FNURY 4.07 5.21 82 4.9 298 0.0 0.3 0.8 1.0 319 100 352 3.5 2.0 R T
pestert VA4S 4.03 5.21 81 4.9 252 0.0 0.0 0.8 0.8 433 133 36.8 3.5 15 19994FH~2000
A FNRY 4.06 5.21 79 5.1 249 0.0 0.0 1.0 0.8 32.6 100 37.9 4.3 2.0 REE T
TN EPE S 4.04 5.23 85 5.6 346 2.0 0.0 1.3 0.4 37.4 116 33.7 3.4 2.0 19994FH~2004
7 A FNRRY 4.04 5.22 81 5.6 343 2.0 0.1 1.3 0.8 32.7 100 34.0 3.3 2.0 R T
HE REPE S 4.11 5.26 68 5.2 261 0.2 0.2 0.8 1.0 29.7 100 33.9 4.2 L7 19994 ~2001
A FAURY 410 5.26 66 5.2 269 0.0 0.2 0.3 1.0 28.1 100  33.8 3.7 1.7 R P
- NEPE RS 4.02 5.24 83 5.1 397 1.5 0.1 1.1 1.3 49.2 113 348 3.0 2.0 19994FH~2004
A FNUHRY 402 5.24 78 5.1 455 2.3 0.1 1.1 1.5 436 100  35.6 3.1 2.3 R P
NEPE S 4.04 5.22 78 5.2 357 0.0 0.0 1.4 1.0 35.0 111 34.8 3.1 2.0 1998 €~ 2004
e A FNRY 4.04 5.21 76 5.3 352 0.0 0.0 1.3 1.0 32.5 100 35.2 3.3 2.0 ETEX%@
X NS T 4.14 5.29 84 5.5 321 1.5 0.3 0.5 0.0 32.1 90 29.3 3.3 2.0
) WP L~ TR 1~ 6 TRT. BAESRIE 1 S~ B E 1~ 3 TR
WEB X UORERE I~ E 0~ 5 TRT.
BI12R BRAESEE X OREHA RO AR (19984 )
i & O i & @
ShfE4, B EPSE s B AR
Y X Y X Y X Y X
NEPA A4 25.4 0.411 27.9 0.412 17.6 0.499 18.2 0.453
AF IRy 24.5 0.411 27.6 0.413 16.2 0.451 17.2 0.456
< RN 25.0 0.413 27.3 0.415 17.6 0.443 18.4 0.451
VU C A ) 22.4 0.417 26.8 0.418 17.0 0.450 17.8 0.455

1) BRI R R RO ERZE - & — KB SERFZERT () 3 © RIRERCRE, 80% M52,
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Breeding of A New Hullless Barley Cultivar “Toyonokaze”
with high yield and good pearling character

Takashi YANAGISAWA, Toshiyuki TAKAYAMA, Asuka TAKAHASHI, Yoshinori DOI* Eiji DOMON **,
Masaya FUJITA *** Hitoshi MATSUNAKA *** Masamitsu ITO****
Naoyuki ISHIKAWA **#** and Makoto SUGIURA *****%*

Key words : hullless barley, cultivar, high yield, plump grain percentage, pearling time,
pearling quality, miso paste, Hordeum vulgare L.

Summary

A new hullless barley cutivar “Toyonokaze” was bred by pedigree breeding method crossing “Yon-Kei
9123” and “Shikoku-hadaka 90” (later registered “Ichibanboshi”). “Toyonokaze” was registered “Hullless Bar-
ley Norin 34” in 2005. Compared to “Ichibanboshi,” “Toyonokaze” is slightly shorter in culm length, is normal-
ly 2 days later in heading date, is the same in date of maturity. Yield is 10% higher than that of “Ichiban-
boshi” by drill seeding.

“Toyonokaze” is moderately resistant to barley yellow mosaic virus, and susceptible to scab. Compared to
“Ichibanboshi,” grain size is similar, grain shape is considerably round. Plump grain percentage is higher,
grain appearance is slightly superior to that of “Ichibanboshi” Pearling time is shorter, then hardness of
grains is softer than those of “Ichibanboshi.” Color of pearled grain is whiter, and Miso paste is brighter than
those of "Ichibanboshi.” “Toyonokaze” is adapted well in flat areas of western Japan, then was released as a
recommended (authorized) variety in Oita prefecture in 2005.

Barley Research Team
*Bio-oriented Technology Research Advancement Institution
**National Institute of Agrobiological Sciences
***National Institute of Crop Science
****Ex-Shikoku Agricultural Experiment Station
*****Noodle Wheat Research Subteam (Western Region)

Hillside Paddy Utilization Research Team
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