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o WX LT
. FFAFELUED %5 (Subject of these Guidelines)
T DOFAEILAEIT, 4 2 F (Poaceae) = A FJE (Triticum L.) @ 7> 7 =2 A Fd# (T, aestivum

L) O TOMMEICEHT 5,

0. $EHFE (Material Required)
i) fEfoRE  fH
i) fRHREH FAEYRPFEET 2R
i) FE 3,000 k7
WY FOBEEN D - - 5E01%, % 120 AL BRI 5, /HET /11, %
IR ME, FKBEERFCHEHLIZLDOTHDLZ &,
v) fRHT AR IT, EEAREFRITHES AL TOW RN ZI@RR b0 THD Z L,
v) RRHEEIIEEYRNER LESE ZBREIES, 2o E L THnRns DT
bHHZ L, b L., LEBITOILTNDGEEIEE DL OFERIZ OV TRET 5 2 &,

. X%k D 5hE(Conduct of Tests)
i) st FEPEDREGEN I TE D IER RAEFT N ATRE 25 T CTHEMT 5,
i) FAROEE A% 1,000 A (2 XKLL I25E)
MY OSE 100 FE
i) ] 2 £ FEH
iv) &L
FRAEAE FRICHRRB VR Y | HEWIR 10 R SUIAEAR D B AR L 723505
10l &4 5%,
PRt L2 TofERcCHET 5,
AR FRICHRDRVIRY | FREROFEFEMICEE Lt — R
REHNZAT 9,
v) FRRl7iR RS T CORRBLT DR H Y | HEEE N HE L, TiE%
MR S, FEY RN GE LIS S IR 7 s kiR 4 F2hi
THZERDD,

IV. H]%E & ¥E(Standards for decisions)
B, BER R AEAEO XBIME, B R OVZENE (DUS) {EDTZHD—
EIEIZ S b D LT 5,
BJ—PEIZ WL, BEEEEEDS 1000 D56, 7R S0 BAEEEIL 3 Th 5,
ETRSRBRIZIIT 5 100 FO%E . PR S BAEREII3 TH 5,

V. 70— 3 5 2 (Grouping of Varieties)
i) HFES OBPE7)
i) EHEHONEHOEDOHE (KH 12)
i) #5L (PE 13)



iv) FIEE FOSMOBOES (BY 14)
v):@ﬁﬁ(ﬁfrn

vi) Bot (WE 19)

vii) FEi (%%’I 27)

VI. FptER T % 505 @it B (Legend)
G: IN—T3FUERT 5 IE
(*) : RO EREFF O 72 O MIHFE T E
QL : BTG
QN : EMIEE
PQ : ##{LlOEHIIE
(+) : VL. (ZHREMER ORI S 2 R

MG : TR & D THEIR D—H A 4L & L CllE R
MS : HEWIR S 2 W THE R O — B O % O JE Feek
VG : TR S D WD IR D — R 2 M & L CELE ik
VS : HER S DO IR O — R OfE 2 OBIEREEk

M (RO E s 7 BOESy)  FAEICHIMS T 20t E (B TR 7 %, 5l
e 2 5) (I HIRRE S REHcd 2 R R OV A fiE

UNIGIES )

BB L OB E OY%E. T XTOREBPFERICEE#H L THD, LrL,
5 R LA EOARFED B 2 BT E DOGE A LTREER WO D Z L3 5, 61 21T

9 BERROIRBIZ X 2 BRWE DS G, FELEOREIZ, ITOLBVITKIND Z &N
b5,

WIE P
(State) (Note)
(HAGE) | (English)
4N small 3
H medium
PN large 7
LrL, LD 9REROIRIEZ DR & L THHATE 28, ZO%HAIC gzt

M 2L 28ET D,



iy

E

(State) Jfﬁ)

(A AGE (English)
Fis ) very small 1
23720 /)~ | very small to small 2
24N small 3
SN small to medium 4
Hh medium 5
LK medium to large 6
X large 7
272 K | large to very large 8
R very large 9




VI. fF:7(Table of Characteristics)

U |- ® H ) " e ‘ )
2| A (Characteristics) & % ﬁﬁﬁ % (State) FRE TR fi
% I\\Ifl & (A AGE (English) B ik (A zlggg) (English) (Ex.Var.) =
1] 1 |PQ | ot Seed: color FiE+ D, #z |1 | A white
(+) VG 2 | R red DAV =T S
00 JEEHK 61 5
3 | % purple
4 | F blue
2 | 2 |QN|fifd7 =/ — | Seed:colorationwith | D7 =/ —/UG | #1%2 | 1 | BT absent or very light
(+) | VBUSZ L D% | phenol \Z K DD VG | 3 |# light
BDYEY 00 5 | H medium
7| dark
9 | very dark
3| 3 |ON|LXI%HEDT L |Coleoptile: ARIENHIEOT-RFO L | B8 | 1 | B IARSS absent or very weak | 312 7R o L
(+) | R 7 =% | anthocyanin rFO¥EOT YT = | VG K 61 5
DiREY coloration v AEEDTREY 09-11 | 3 | 59 weak
5 | medium
7 |98 strong
9 | iR very strong
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i g = ¥ H s | B I e R
%%é 0 ! (Characteristics) & % ”E: (State) FRUEAnLT fi
S NP (English) EN R (s (English) (Ex.var) s
4 | 4 |ON | EX& Plant: growth habit F 5~ 9T oM ORE | B 1 |2 erect
*) D% VG 2 | N~NT erect to semi erect
+) 25-29 | 3 | fL semi erect
4 | 3~ semi erect to D=0 = WAL S
intermediate JEAR 61 5
5 | intermediate
6 | F~¥1F5< | intermediate to semi
prostrate
ESESINY semi prostrate
H21F 5~ < ~1Z | semi prostrate to
5< prostrate
9 | 1F5< prostrate
5 | 5 | QN | ;i L7z1E»3E | Plant: frequency of Kb L7z b o3EL R | #l52 | 1 | EIMmIK absent or very low
(+) | R oMEEDOH | plants with recurved | fEKR D H BUSEE VG 3 |1 low
BUAHEE flag leaves 47-51 | 5 | medium
7| & high
9 | fli& very high
6 6 | QN | (LDIFEDIEH O | Flag leaf: anthocyanin | IEOIEDIEHF DT o~ | Big 1| 8T absent or weak
(+) | 7> b7 =2 | coloration of auricles | > 7 = 5 OFLE VG | 2 | medium
H DR 49-60 | 3 | strong
7 | 7 | QN | HifEH Time of ear HNEED 50%OFED | JllE | 3 | F early D= = WA o
*) emergence BI/ENRRATZMA | (BH) | 5 | W medium JEHK 61 5
(+) MG | 7 |k late
G
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25 |F (Characteristics) & % %ﬁﬁ & (State) PRUEAL TR fi
Elv (%[ o (English) PENB ok (English) (Ex.var) s
8 | 8 |ON | ILDIEEDZEL & | Flag leaf: glaucosity | IEOIEDIEL X 9 DH | #1532 1| I3RS absent or very weak
(*) | 2 OBEBHDIETS | of sheath ¥ DOBER VG | 3 |59 weak
60-65| 5 | H medium
7 | & strong
9 | A very strong
9 | 9 |ON | ILDEDHK® | Flag leaf: glaucosity | IEOIEDIELEHEE D[ | B2 1 | M IARES absent or very weak
(+) | ®55 of blade ¥y D58 VG | 3 |59 weak DA=P = WA Sl
60-65 JEAR 61 5
5 | H medium
7 | R strong
9 | iR very strong
10 |10 | QN | FE> A¥yOIRES | Ear: glaucosity RO B DFRTY Blzz | 1| ESUTEES absent or very weak
*) VG 3 |5 weak
60-69 | 5 | H medium
7 |98 strong
9 | fiRgA very strong
11 |11 | QN | #EE DA | Culm: glaucosity of | Fl & D Ky DR gz | 1 | ESUIHEEE absent or very weak
55 neck VG | 3 |59 weak
60-69 | 5 | medium
7 | R strong
9 | fgh very strong
12 |12 | QL | #gEOFEHDE | Lower glume: PRI o/ E#EEO | Blgg | 1 | & absent
*) | DHE hairiness on external | ki D E DA VG 9 | A present
G surface 69-92




% lUu |- % B ) ” woofe ‘
g5 |° (Characteristics) & % Eﬁﬁ & (State) FRYE i
% No | 7 (AAZE (English) P i (HAZE (English) (Bx.Var) =
13 |13 | QN | #L Plant: length RO E o | JlE | 3 | IK short
*) & (B, BE28% | 5 | H medium
G 20N,) MS | 7 | & long
75-92
14 |14 | QN | FEEHIE N O | Straw: pith in cross FEEE FofiEor | #g | 1 | # thin D=V =N Sl
(*) | FOBEDIE S section REOMEWTIH OBEDIE | VG JEHR 61 5
(+) o 80-92 | 2 |+ medium
G 3 | BT AT thick or filled
15 |15 | QN | kiE®HBIE Ear: density FEOOR 5 Bz | 3 | M lax
&) VG/ | 5 |+ medium TaH R LEH
+) MS R 61 B
80-92 | 7 | dense
16 |16 |OQN |fioE S Ear: length FoRs (B, Ee e | 1| s very short
EEER) cm 2 | R very short to short
MS 3 | H short
80-92 | 4 | 0K short to medium DAY =N
5 | medium K 61 B*
6 | O medium to long
7 | E long
8 | R E long to very long
9 | MK very long
17 |17 | QL | = HHE Ear: scurs or awns FROAOBEE IR | #58 | 1 | WK both absent
*) D VG | 2 |EEAR scurs present
(+) 80-92 | 3 | E&EAY awns present D=l S=A= R
G K 61 B




iZ g = v H - e U -
%%5: 0 " (Characteristics) % ﬁﬁcﬁ : (State) PRI "
S NP (English) EN R (s (English) (Ex.var) s
18 |18 | QN | FEDOEIHDOED | Ear: length of scurs or | FEOfeimific g <krod | JE | 3 | short
*) | B awns HENFEEDREX mm 5 | medium
(+) MS | 7 | E long
80-92
19 |19 | QL | ot Ear: color R ~ e DR | 8122 Ei white AP WA
*) @, VG E colored B 61 FF
(+) 80-92
G
20 |20 |PQ | FEDOE Ear: shape in profile | im0 R7-fiok | 8152 1 | Zefm tapering
(+) VG | 2 | WRINEAT parallel sided
80-92 | 3 | SOMEARIK slightly clavate
4 | HRERIR strongly clavate
5 | #HEER fusiform =0 ==L
SRR 61 5
21 |21 | QN | FEdho et | Apical rachis RO eI R | B | 1| B3N absent or very small
(+) | RiEDOE segment: area of AT LHEOEHMORKN| VG | 3 | /b small
hairiness of convex 80-92| 5 | medium
surface 7 | K large
9 | MK very large
22 |22 | QN | #EFHEDOFHONE | Lower glume: AP oo/ NVEERERR D | BlEE | 1 | EEX TR absent or very narrow
(+) shoulder width JE R DE VG | 3 |3k narrow SFI AV
80-92| 5 | medium a R AXE
=) AFY*
7 | A broad
9 | MR very broad




By |- 1 o | woofe I
%%é 0 ! (Characteristics) & % ”E: (State) FRUEAnLT fi
S NP (English) EN R (s (English) (Ex.var) s
23 |23 | QN | #EFADJFHE O | Lower glume: FEP o/ RO | BlgE | 1 | RS TS strongly sloping
(+) shoulder shape JEEB DT VG | 3 | RN slightly sloping SRR 61 5
80-92 | 5 | K horizontal
7R NS slightly elevated
9 | < ENnD strongly elevated
24 |24 | ON | #FHOM DR X | Lower glume: length | BEHSE#g oo/ NEGERED | #Bl5% | 3 | 4 short
(+) of beak S DR X VG | 5 | medium VA= =N
80-92 | 7 | & long SFI A
25 |25 | QN | FEFHOBE DO Lower glume: shape | flir b/ MlzEsED | @22 | 1 | & straight
*) of beak SevitE DT VG | 3 | oD slightly curved
(+) 80-92 | 5 |HiND moderately curved
7 | < D strongly curved
9 | BiMICHhA D | geniculate
26 |26 | QN | #EFHOWNMIOE | Lower glume: area of | FHHSL-#S o0/ NREGERAN | #1522 | 1 | B very small
(+) hairiness on internal | DO FEDELEHEOK | VG 3 | medium
surface 74N 80-92 | 5 | K very large
27 |27 |PQ | £ & Seasonal type FEMEDOEAT Blzg E & winter type
*) VG FR A alternative type
) R am spring type V=0 e =
G R 6L B *
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wlu |- H 3 ” wonE ‘
"o | (Characteristics) & % Eﬁﬁ i (State) PRUEAL TR fi
Elv (%[ o (English) PENB ok (English) (Ex.var) s
ERIKENEEZ WS IEE (PE 28~30) R RE
Characteristics derived by using Electrophoresis
28 |28 | QL | ZvT =4 Glutenin composition: | Glu-Al s 1 JH#IZ & N1 band 1
(+) | Bk : Glu-Al i&f{z | allele expression at % RN BB D3 B Ny R2 band 2 SR 61 5
FPEZ B DXL | locus Glu-Al \ZE DT NT = K NV REEL no band DA=D = A
AR DFEBL
29 |29 |QL | Z T =41 Glutenin composition: | Glu-B1 &/&+FEIZ X K 648 bands 6+8
(+) | B : Glu-B1 #&1x | allele expression at 2 RESLIBARF DR B N R T7+8 bands 7+8 TR ALFE
FJEIZ B DL | locus Glu-Bl W& DT NT =R JEPk 61 5
BT DIEH 3 | N RT49 bands 7+9
4 | /N2 RT7(Xi% | band 7(or 7+9 in the
JE'E 30 d -3 | presence of bands
F5+10 & & % | 5+10 of char.
I3 K 7+9) | Glu-DY)
5 | /N2 N 13+16 | bands 13+16
6 | /N2 N 14+15 | bands 14+15
7 | 732 K 17+18 | bands 17+18
8 | N K20 band 20
9 | /N2 K 6.1+22 | bands 6.1+22
30 |30 |QL | /T =4 Glutenin composition: | Glu-D1 i&f= I & 1 | /R K 2+12 bands 2+12
(+) | A% : Glu-D1 i&Efx | allele expression at B XNLEAR T OB 2 | N2 K 3+12 bands 3+12
FVEZ® DXL | locus Glu-D1 2L DT NT = ARk 3 | NV K 4412 bands 4+12
B TOFRI 4 | /N2 R 5+10 bands 5+10
5 | 232 K 22+12 | bands 2.2+12 va R AXE,

Btk 61 5
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%%é 5| (Characteristics) & % Eﬁﬁ i (State) e S fi
BN | P (akm (English) PENB ok (English) (Ex.var) s
31 QN | RO E & Stem: length REROHMENGEE | HE | 1 | W very short
i ToRs cm 2 | e very short to short
MS | 3 |4 short DA = AT
80-92 | 4 | XXM short to medium
5 | medium
6 | OE medium to long K 61 5
7 | F long
8 | MRV E long to very long
9 | Mk very long
32 PQ | RO Glume: color SERMOBROE Bl | 1 | light yellow
VG | 2 | #& yellow YRR LT
91-92 | 3 | ¥th yellowish brown
4 | 1B brown K 61 B*
5 | 7Rt reddish brown
6 | 7F red
7 | RER reddish purple
8 | % purple
9 | & deep purple
33 PQ | KL Grain: shape JFEROES LEO | B85 | 1 | M round
VG 2 | H round to oval
92 3 | /M oval a R AXE
K 61 5
4 | kgt slender

-11-




w | u |, ¥ B ) ” 7N = ‘
"5 " (Characteristics) & % Eﬁﬁ G (State) PRUEAL TR fi
Elv (%[ o (English) PENB ok (English) (Ex.var) s
34 QN | THIE 1000 grain weight JRERIOTRIOES [ HlE | 3 | /b low
g 5 | medium 2=k =W L
MG JEAR 61 75
2 | 7|k high
35 QL | 955+ b H ORI | Grain: endosperm R TASADI DH [ #5 | 1 | 5556 non-glutinous D=V =N Sl
type P BRI VS R 61 5
92 2 | bbb glutinous
36 QN | A EAH] Time of maturity RO 80% DFEE | Blgg | 3 | R early A= =N S
HAEA L, RS | MG | 5 | medium JEHK 61 5
WA IFREIC/ o7 H 7 | Bk late
37 ON | hiE Grain: glassiness R L DRIE DR | HlE 1 | e floury DD =N
(B 73 70%LL = | MG SRR 61 5
BExEE. 30%LL 92 2 | FHE medium
TOGEEREET 3 | MTE glassy
%)

FAEWERFEM O [ a T xrasX) TRBHK6LZ), (X7 7840 ) KO T= 7 B4 0 ) %, BB - BRI T 28R CH D (EEMERFEREICEE L

TR A Sk L 7 A A - AR R VRS T

/3 L E NN S T
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VI 13 B (Explanations on the Table of Characteristics)

WE1 o Char.l  Seed: color
Fi D VIR - FlA F 7213 NaOH % (5M NaOH &% 12 60°C T 10 2yl £ 7213 =R
T60 g L7-fiv) #fH L CHZET5,

WE2 M1ro7 =) — VR X D5 R
Char.2  Seed: coloration with phenol
Tz ) =KD DECRIT, D DWITHFROFFTIIBIETE R,

7z ) IS DI E
HEERI 2K 100 B (FEALEE ORI ZfEH 35 Z &)

R 16—20 RefHlpi AKICIR L7c %, M2 FIC L THEME v v — LVIZEIR
AREEDERL 1% 7 = /) — VR GRUBR I AERR)

e 308 ki 3/4 &2

e B e

NG B OYT= 5 ERET

TREE 18—20°C

AR 1 IRIE % 4 RFfH

P i HIEDHIEL L7 Ly 2 LOEHG LG D5 Z &,

A CRERAVE DD AT, EEOREEE M T 5,

BE3 LI2EOT7T M T7=v%f  Char3 Coleoptile: anthocyanin coloration

TV RUT =V EAREORE L

ek 100 7

RLOWef  ARIR L TV Wk E & v — LINOIE AR EICER LR SH 5,
ARSI FERRESUTIRERN

SRt L oEN1emIZR s £ TIIRESLET T, 0%, 3~4H
15,000Lux DL,
TR E 15~20°C

AR L X OENTCET LR (0 1) £EFa— REO 09-11
RS R Al KRIPEDRER T 1L, HIEORE L L7 b 2 Do i 4 200
HZ L,
[Fl CRERDF DN D HE 1T, RO LM TE 2,

_13_



JEE 4 ®Z%  Char4 Plant: growth habit
BRIFIEL T OOREDOBIZRIZ L D, SMUDKE L 3 F O0MAR D T B & 1 5 4
WD,

fi / £ % | jf(*/ 5 7
s\\z/' \E 4 W 7 = *-A\J.-\ =~ o
¥ WY L4 N —N
1 3 5 7 9
3T HasT i Fx5< 1Z.5<
erect semi erect intermediate semi prostrate prostrate

JEE 5 il U7z 1k O 3E 2 R fl iR o> HBUAHEE

Char.5 Plant: frequency of plants with recurved flag leaves
1 (ESIMYR) : 2 TR ESL  all or almost all flag leaves are rectilinear
3 (K) : %9 14 OfEERMSSHh  about 1/4 of the plants with recurved flag leaves
5 () : K 12 OfEfEA E #h - about 1/2 of the plants with recurved flag leaves
7 (&) : K9 3/4 OERI L about 3/4 of the plants with recurved flag leaves
9 (M) : & COMEMLH  all or almost all flag leaves are recurved

FE6 ILDEOCEHFOT V T =UEE

Char.6  Flag leaf: anthocyanin coloration of auricles
AT — 49 & 60 D OGRS ANIG CTRIET 5, A TOMIEITE T
AT =V Tl 2 L BN H D,

JEE 7 HFHE]  Char7  Time of ear emergence
BRI D 50% DFEDH 1 /IMENR R 2 72 A

JFE 9 IEDEDHK Char.9 Flag leaf: glaucosity of blade
BlEITIEDIEDEMTIT I,

_14_



PE 14 FEEHEE TOMKOBOE S Char.10  Straw: pith in cross section
BEWT i ORE I TR G & e BRI O R LR CBIEE T D, MR A RET D XA EEE T,
b EWEES ZRieR T 5,

1 2 3
i i JE X Fe i
thin medium thick or filled

JWHE 15 ki&#EE Charl5 Ear: density
BRI, MEE R OFIE TR 5.

W 17 ®=0OA% Char.l7 Ear: scurs or awns
BEIIFEO LW TIT I,

1 2 3
it 5 e HERY E&EAD
both absent scurs present awns present
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E 18 FEOmOEOE X Charl8 Ear: length of scurs or awns
HAELRELRVGHE TITBIE TER, BT OEmRTIT .,

¥
,‘g
\

\/

% | Y
1 3 5 7 9
Fi:%5 very short %4 short H medium & long i & very long

W 19 FHoofa  Char.l9 Ear: color
WD L 1L, BRSSO - DIC b TR N TN AEERH 5,

EE 20 FEofZ  Char.20 Ear: shape in profile

~

T

1 2 3 4 5
Pl MRS T MR AR 22N
tapering parallel sided slightly clavate strongly clavate fusiform

_16_



JWE 21 FEho SehmhE R im D E
Char.21  Apical rachis segment: area of hairiness of convex surface

1 3 5 7 9
HE S )N /I e PN LTUN
absent or very small small medium large very large

WHE 22 #EHEOFEON  Char22 Lower glume: shoulder width

1 3 5 7 9
B AEYTY)S S t JIN TN
absent or very narrow medium broad very broad
narrow



B 23 FEFEOFEON  Char.23 Lower glume: shoulder shape

1 3 5 7 9
< TS RRTRD N RN D i< A%
strongly sloping  slightly sloping horizontal slightly elevated strongly elevated

WE 24 FEFHOWEDE X Char24  Lower glume: length of beak

1 3 5 7 9
5] H t R e
very short short medium long very long

B 25 FEHEOYDI,  Char25  Lower glume: shape of beak

1 3 5 7 9
JEL R % 723 % i < #hY % PIAAIZHIN D
straight slightly curved moderately curved strongly curved geniculate
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B 26 EHOWNMOE  Char26  Lower glume: area of hairiness on internal surface

1 3 5
Fiit/ ) ax R
very small medium very large

B 27 £ Char27 Seasonal type
FEMEME RMEOMEMN) 1%, EEMELINZ TR ToMEEZREE T2,
B EBEWEE MR ;&%Ltﬁ%(+@n%b%@xvammz IELT
L&) T, L7 OREEZHET 2, 57 A4 7 OREITLLTITRT,

ExH BRCHEaZ—FEDODRAT— 45125,

A +i#Ea— RRORT—T 45 2T, —RICAT—T 75 LA RIZ7
D, RRKTAT— 90 L7,

FExH Tt — RRORT— 90 22 5,

JE 28-30 ERVKENEDFEA Char.28-30 Description of the method to be used
1. #wH L&l
TN —EDIRETHROZ LN TE DM R MEESIKE S 2T L& T2, 7L
DE X 1.5mm LN 2 HLET 5, AT &L, EEiR, EEEHNOm G L HTE
HRETHD,

2. 3K

T IUNT IR (BEXUKEHICRINICHERLZH0)
277U A7 IR (AR

TRIS (FU A Ra®xv AF LTI ) AHX V)

SDS (RT Y AGEET ~ U wA)

APS GEAREET »T=7 L)

2-ANA T N H ) —)b

TEMED (F hI7AFAH AL TPTIV)
TCA (7= )

_19_



BN

IK R

7

TH )=

rre=Y (XiXG)

N4

AL ) —)VEFTZE ) —)L
J~<—7 VYT h7L—R-250
< —7 VYT h7N—G-250

3. Ak
3.1 fhiHig

3.1.1 Z AT =200
IR
6.25 ml 1M TRIS HCI #%f#if%, PH 6.8 (3.3.2 &)
12.05 ml #&EE/K
29 SDS
10mg E'r=2Y (XiXG)
0om ZUk&Y
Z DOWRIEIT 4°CT 2 » ARIFTE B,
i BRI IR 2 LR O X 2 ICiEET 2,
4.25ml IRk (E30) 12 0.75ml D 2- A )V F v & ) — U FREEK % % T 10ml
W25, ZOWRITERERNCERT20ERNH Y RIFTDHZ 1T TE 20,

312 ZJUT %O IIVT = O
A —25ml 2-A )V v ) —)L+50mg B =2 YIG IZREKEMZT
100ml (29~ %,

Bik—27.0g . 3.0ml 2-A/LHF R K /) —L+10.0g SDS [ZHEEE KA M Z T
100ml (24 %,

32 HWEKUKE) (EFE) JHFEER
PRATIR
7' 14119 & TRIS30.0g, SDS10.0g (T8 /KZMZT10ET 5,
ERERNC, PRIFIREZREKTL: 10 ICHRT 5,
%fﬁ@@iémf2ﬁﬂﬁﬁﬂikf%50%ﬁﬁﬁﬁwlﬁ%uhﬁﬂﬁw
Z &, fRENEO pH 1L 8.31r< T 5,

3.3 ZLEELE
331 M7 N ORAFREE#E (IM TRISHCI, pH 8.8)
TRIS 121.14g & #El#E(d=1.19) 20ml [ZZARIKZMA T 10T 5, Z OFEERIL 4 C
T2 ARGENARETH D,

_20_



332 A yx U NRAFREEK (IMTRISHCI, pH 6.8)
TRIS 121.14 g L ¥k 78ml [ZHARBE K EMA T 10E T 5, Z OFEMEIRIT 4°CT 2 H
ARAENRHRETH D,

3.3.3  10%(W/) KT v ukilgE T b U 7 AR

SDS 10g A 7&K LT 100ml &5, Z OR(FRIZ 4 CT 2 A RAFH AT
RTHh D, P> T, SDS Bftafb L TWe b, L T 50RO T
SDS Ziaff S 5,

334 1% (WN)IBHiEE T = AR
APS 1g #Z&8KIZEE/ LT 100ml &35, 2 OREKIFERERNIZED,

335 77 UNAT I R
727 VLT 2R 40.029 ([ZARE KA Z T 100ml &4 5,

336 ERATZUNLT I RIREFIR
277 U7 IR 051989 (2B AKZMNZ T 130ml &35,

3.4 YR
341 /=i —7 VU7 I N—G—250 0259 &7~ —T LY VT T
JL—R— 25 00.759 |27 /K % 2T 100ml &9 5,

34.2 T CA 559 & KAEEE 65ml, A %/ —/LE7-1Z= X /—/L 180ml.3.4.17% 25ml
WK EMZT11 95,

4. FJIE
4.1 % %7 O
411 7T = OB ORI
@%%AyVH(m@ﬁEf%ﬂ)f%ﬁﬁé By &L AR L2 BBk R T
(B1L)%E, RUHBEMNEREZEDO SV 3ml FEOKR Y =F L > Bl ks OB 7 =
— 7 OHIZANTIEY S, B & R EIROEIA X, amwnmn&ﬁéoﬁﬂ%
MHERTZﬁﬁ#bé ZORNEE, BT v 7 A 2P — (T THE L,
D%, W S TG RIE T 10 pMEF I TmAElT 5, F§2—7% 18,000g T5
ﬁibﬁﬁféo

412 7V TV O%D T VT = O
INT = Z VTV ERIUERMNO T TE D, 7V T VUMD R=D
DITHRERy (1R E 7213400 & AK(3.1.2) 0.25ml % 2 7 a2 7 aiEik
BIZANT, BIRT—WE &R T 5, RIS VT = iHo7=o12, Mz Bik
(3.1.2) 0.5ml Z Mz T, A TBEEET 2D,
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B LD LT AR O BIL S L O S REBIOK X SICE>THRES, —
HRIZIE, 10ul 720 L 25pl HAUE 5 Th 5,

4.2 7 )L D e
FANWDIEBE DT A N> T, HBR TR L2Vt v b E#MHSET
Ho WY FOV—IIT—TEHAND EET, TN TELEL LI D
2 EBMHAT S 1 HENCEEAZMANT TS & LW,

421557 (10%7 7 VLT 2 K, pH8.8)

THEEA L (180mmx160mmx1.5mm) A{ERT D7D, T VAT I R
{F%(3.3.5) 20ml, © 27 27 U7 I R{RA7#R(3.3.6) 26ml, 7 /L LR47#7(3.3.1) 30ml %
FHIRTRAT 5, BAIRIT 100ml OEZET F A aNT 2~3 T TH A K& 21
%, ZAUZ, APS(3.3.4) 2ml & SDS(3.3.3.) 0.8ml, TEMED 40ul (fin» 5 E L)
EMMZ D, WIZ, BRIAENTRNWE DTNV EFEERERSEAL T, FBRIZEWT
HEAIED,

FH Ty MIWCE T, A% X 7LD DT 3~4em DZEXx %5 LT
B, FLOERBIIERy hEAWTT X /) —/L (E73KEK) THEEHELE
I, 0 FMEETEADKDLOT, FIVEmMEABKCTHERRS 77X, AT
Y,

422 Mo 1% 727 V7 2 R, pH8.8)

VT 2=y N2 L 2%ENRT DD, TRIREOT 7 VLT I RRMLETH D,

THEETA L (180mmx160mmx1.5mm) ZERd A0, T U LT I R
1717(3.3.5) 14ml L ZKE2K eml, B A7 7 U L7 2 R{IRFH(3.3.6) 26ml, 7 /ARTEIR
(3.3.1) 30ml Z=RIELTEAT D, BAIIE 100ml DEZET T 2 aNT 2~3 550) T
WA ETDH, iU, APS(3.3.4) 2ml & SDS(3.3.3.) 0.8ml, TEMED 40ul Offim5
EEMER) 2z 5, ®IZ, ZRIBELTRVWEICTNVEREERSEALT, €
EICEWCEAIED,

TNTIEy MITEMRICE T, A ¥ X 7T NDOTHIT 3~4em DZEXEFR LT
B, FAVOEFHEIZIZERy EHWTT X /) —)b (F7213K8EK) CTHEEELE
I, 0 FEETEADKDLOT, FIVEREZEEKCHEERS 77X, AT
VANC RN

423 AEZ XL THL B%DT 7V 77 IR, pH6.8)
50ml DEZET F 22T 7 YT I MRAFERR(3.3.5) 1.50ml L EX 727 U 77 3
R (3.3.6) 2.15ml, 7 VAR A7 (3.3.2) 2.50ml, DFKEI/K 13.15ml 2 AL TR
BT 5, HAEEHK, I APS(3.3.4) 0.75ml & ¢ SDS(3.3.3) 0.2ml, TEMED 15ul
OfEo b B 2Nz 5,
INEEREIEGER., 7, A2y X 70V a5ty o BiiE Tk
VWb, EXIAE L TRVWE Iy I ra—azEA LT, |ET2HFMES
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SHDL, TOOLaA—LETNIE Y MIPLEENTHRW T, ARpKENRE R (3.2) T
KENE 247 <

4.3 FEXIKE)
PRENE |23 B oo E AEENR(3.2) 2= L, 15CIcmElT 5, e &A%, &
=Y/ GINAZ X 77NV EBY RIT A E T 8mAIcm? (Wrimfd) O &t
TESIKEZITV., EHIZy—T =BT LD FEICET 5 E T 16mAcm? (K&
J£300V) TykEhA it 5, IREEIXHIC 15 CEHERFT 5,

4.4 FRERS LOYE

TNIrey N EUKEME)HEY LT E, 7% 15%(wiv) TCA 250ml ¥R
T2 L 30 EERET D, AV EARRBKTTTE, Yefhii(3.4.2) 250ml &
THR MR T 5, PEESNT LHEMLERWD, FUER ) =F L A8 THEHA
SNDHNCHREK T ) RETH D,

R EE LRI TE S WH2IE, a3 —7 U U7 F 7 L—GOREE D TCA
D)o 7V OFE L Yot O Fe s ry 22 BN E R R, 7 OVICBLIN AR SRR & o 4T
LTRSS, HSESIKBIOBEIE (&) (XHME2HEO DI TRITh
X7 B,

5. VT = UXNBA T O
ZORIIBELBTENODETOIIVT =N RO EEHHT 57 DIZ5%G

SHTVD

HMW Z 7= OH T 2= k : fHx DNy ROM4L

Band number | Molecular weight (kDa)

1 113

2 108

S
*

108

107

106

105

100

99

98

86

©0|w|a|o o || [
—

83

=
=]

83

[
[\S]

80

—
w

94

—
N

94

—
ot

91

—_
[}

90

[y
S|

89.5

—_
(o]

89.5

[\S]
(=]

94

[\]
[\S]

87
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e 28

Glu-Al SBI& T FEIZ & D *E LB s DR B

Char.28 Allele expression at locus Glu-Al
Note
1 2 3
1 (113)--- 1---
2/2% (108)--- 2%--- no band
3 1on---
4 (106)---
5 (105)---
6 (100)---
6.1 (99)---
7 (98)---
13/14/20  (94)---
15 (91)---
16/17/18  (90/89.5)---
22 (87)---
8 (86)---
9/10 (83)---
12 (80)---
TE'E 29 Glu-Bl Ba 1 HEIZH D *RSLERT DB
Char.29 Allele expression at locus Glu-B1
Note
1 2 3 4 5 6 7 8 9
1 (113)---
2/2% (108)---
3 107)---
4 (106)---
5 (105)---
6 (100)--- 6---
6.1 (99)--- 6.1---
7 (98)--- 7--- 7-- 7--
13/14/20  (94)--- 13--- 14--- 20---
15 (91)--- 15---
16/17/18  (90/89.5)-- 16--- 17/18---
22 (87)--- 29---
8 (86)--- 8- 8-
9/10 (83)--- 9--
12 (80)---

_24_



' 30 Glu-D1 & nF 2 & 5 % Ligfn 1 D3,

Char.30 Allele expression at locus Glu-D1

Note

1 2 3 4
1 (113)---
2/2% (108)--- 2---
3 (107)--- 3--
4 (106)--- 4---
5 (105)--- 5=
6 (100)---
6.1 (99)---
7 (98)---
13/14/20  (94)---
15 (91)---
16/17/18  (90/89.5)---
22 (87)---
8 (86)---
9/10 (83)-- 10--
12 (80)--- 12--- 12--- 12---

5 BFEDN R (FIZEN R 9 KON 10) 13 FENEPIL WD, ik, Glu-D1
(JP”E 30) D/3> K 5+10 OAF(E FTiE, Glu-Bl (JBE 29) O/ K7 KUV K
749 DEHWICHRIT A Z ENTE RN LI 5, £ZC, Glu-D1 @32 K 5+10
DIFFE F TIE.Glu-BL DFERAEA 233 K7 UI N RT+9DOWT NN TH V15D,
SFEPNEET Mo RIZEn 6 OO R L AWISELNTE 5, Glu-Bl
SN R 20 FHMTH D23, N2 RI3ILHFITN K16 &

T,
N R 15 DN TN S,

BB 37 WmE

Char.37 Grain: glassiness

UToRERICZEY, MrReRHT 5,

TR (%) OFFFEA

=(IX [AFERL O] +0.5 X [T RVERLOFK] 40 X [By Bk O%4]) / [ai Ak 24] < 100

(fFERZ 1, THERZ 0.5, MER.Z 0 & D EHAAHT 1)

fH 7 E0RL - 1T O 709% LA L2 B O FIRICe > TR D b D
tRRVERE - WIWTTE 0 30%~70%73 5B BH O IRIZ e > TV D H 0D
FYERL : O D 30% LA F 3B O TIRIZe > T s b D

B3R5 T0%LL b2 /814

30%LL T 2 HE,
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X. AFEAT—VICET 5 FlEa—F
The descriptions of the growth stages of the Zadoks decimal code for cereals

Zadoks Zadoks
Decimal —#%3CiR Description Decimal —#%Fi Description
code code
F3IF Germination 43 o8 Tillering
00 HZIAE - Dry seed 20 FZE DI Main shoot only
01 W 7K BA%E Start of imbibition 21 FEROE 15>
Main shoot and 1 tiller
03 W 7K5E T Imbibition complete 22 FEROE 2 515>
Main shoot and 2 tillers
05 FRNLUIROHEL 23 FEXEROE 3 31>
Radicle emerged from seed Main shoot and 3 tillers
07 HRPO L X OEOHE 24 FEKROE 4 535>
Coleoptile emerged from seed Main shoot and 4 tillers
09 L X 2 BERIRIZENDE L 25 FEEROFES 7>
Leaf just at coleoptile tip Main shoot and 5 tillers
26 FERKOEFE 6 3F >
Main shoot and 6 tillers
m D4R Seedling growth 27 TEEROET 5o
Main shoot and 7 tillers
10 LEIOENGFHLENHD 28 FHEKOE 8 /3iF >
First leaf through coleoptile Main shoot and 8 tillers
1 %01 HED R 29 FEROEFE 9 Tzl EosyiF->
First leaf unfolded Main shoot and 9 or more tillers
12 55 2 ZED B
2 leaves unfolded
13 3 HED A X OfliE Stem elongation
3 leaves unfolded
14 7 4 FED B 30 BEDILH ENY
4 leaves unfolded Pseudo stem erection
15 55 5 ZED B 31 FLHIPRDLND
5 leaves unfolded 1st node detectable
16 55 6 JED R 32 F2HiNRO LD
6 leaves unfolded 2nd node detectable
17 57 FED R 33 FI3HNRDHND
7 leaves unfolded 3rd node detectable
18 55 8 ZED B 34 B AHPRDHND
8 leaves unfolded 4th node detectable
19 %9 FE T TN ED R 35 HS5HiINEO LD

9 or more leaves unfolded

5th node detectable
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Zadoks Zadoks

Decimal #FA Description Decimal #tFA Description

code code

36 6 iR biLd BASEH] Anthesis
6th node detectable

37 IEDENRBD HND 60 BH{E#A Beginning on anthesis
Flag leaf just visible

39 1EDIEDHETE HEDOHLFEM 65 BRAE =43 Anthesis half-way
Flag leaf ligule/collar just visible

69 BRTE5E T Anthesis completed

X5 A8 Booting

41 IEDOIEDIEEL £ 5 OffE
Flag leaf sheath extending
43 FEIE & Z A EE
Boots just visibly swollen

45 T & A1 Boots swollen
47 EDEOIEL x 9 DRI

Flag leaf sheath opening
49 B DT DI

First awns visible

HiFE I Inflorescence emergence

50 #1/EE (TEAE) 1HEEH
First spikelet of inflorescence
visible

51 -

53 FED 14 HFE
1/4 of inflorescence emerged

55 o 1/2 HiFE
1/2 of inflorescence emerged

57 FED 3/4 HFH

3/4 of inflorescence emerged
59 ST T

Emergence of inflorescence

completed

FLEA Milk development

71 FRITK N H %
Kernel watery ripe

73 LAWY Early milk
75 A2 H] Medium milk
77 HEAE W] Late milk

F244 Dough development

80 -

83 FAZARTH Early dough

85 fiEy (H) #1 Soft dough
87 Fi#A% 41 Hard dough

e Ripening

91 FARMEAL CBIEOINTEID Z & 23N
#E) Kernel hard (difficult to divide with
thumbnail)

92 FRDA CBUHEDOINTELMN DN
V)

Kernel hard (can no longer be dented with
thumbnail)
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Zadoks
Decimal 7P Description
code

93 N A PRET
Kernel loosening in daytime

94 W, X ORI B0 R OMEIR
Overripe, straw dead and
collapsing

95 i DIRER Seed dormant

96 FERMR - D JE 3 F173 50%12 B
Za)
Viable seed giving 50%
germination

97 FREAIRIR2S &1 F %
Seed not dormant

98 ZIRARIR DF 5
Secondary dormancy induced
99 ZIRIKIR DO R

Secondary dormancy lost
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