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Wheat

(Triticum aestivum L.)



N P
[. FEEELAEDXIG(Subject of these Guidelines)
Z OFEFELUEL A 2 F (Poaceae) = L XJE (Triticum L.) D77 v 2 AXFE (T aestivum

L) O&TOREIC#EAT 5,

IT. #&Mf#E S (Material Required)
i) MggopE it
i) fRH R FAYRPFEET 2R
i) #E 3,000 KL
HICHROEZFENH -T2 GE1EL, A 120 AL B35, BT 28713, %
AR, M, BKEFRFECELIELDOTHD Z &,
iv) SBHT 2L, BEEARERIHEIATHRNESIRER D THDLHZ L,
v) RRHEFEEIIFEEYRNER LGS ZBREER, oMo s L Tnins T
HHZ L, b L., LEBITOILTNDHEIEZE DL OFERIZ OV TR T H 2 &,

. #REk D 5E(Conduct of Tests)
i) Bkt FEEDOWEREN T3 TE D IERHRAEFT N AIRE RS T CTHEMT 5,
i) BAROEEREAEL 1,000 EA (2 XELEIZE)
RSB OGS 100 £
i) FEFHIM 2 B
iv) SRAGIE
FAMEAL FRICHR RS2 WER Y | HER 10 R SO FAHEAR D B ERE L 723505
10 &+ 2%,
BJ— I3 L= 2 CofikCHET 5,
FRAREH  RRICHRRDZRWVIRY | FREROFEFIEMICEEE Lt — Fo
REHNZAT 9,
v) Rl FRRRSRIE N COREBLT DRENH O . HEEE SRS L. HIEE
DA3ITHRR S i, FEYRPEE LS a8 1350 2 fts ki 2 i
THZERDD,

IV. & Z:E(Standards for decisions)
HIE I, BRI AR O KM, Bt O ENE (DUS) FEDTZDHD—
EEEICH S b D ET 5,
BI—PEIZ WL, SRR EAREY 1000 D86, FFR S5 BAEREIT 3 Th 5.
FRHRBRICBIT S 100 FEOSLE, 7R SN2 ZBIEREITI3 TH D,

V. 7= 3 ZE 3 % B E (Grouping of Varieties)
1) i OB"E 7)
i) #HONEDOEDOHE (JBHE 12)
i) FIL OPHE 13)



v) FEEE TOHMHOMOES (PE 14)

v) EOFE (BE 17)
vi) ot (BE 19)
vi) FEME (BE 27)

VI. ¥ptER T T % 505 O @il (Legend)
G: =TT 5 E
(*) : SLFEECER O EERFR N D 72 O O MR A TR E

QL : HHHE
QN : EfY
PQ : #HUOEMEE

() : VL. IZHRHER OB 2R

MG : fE IR & 2\ FHE IR O —ER 245 [ & L TRIERCEk
MS : FE A &> 2 W ITHER IR O —FR OB % DHNE Rk
VG : HE D D W ITREE D— &2 S HT & L CTHIEL R
VS : WK S D IRE I D — B D fE 2 DBLERRL

M T (RRIER O B 7 BDHy) - BREIIRT T 2 3iHE (e B T AL EE 7 2. 7l
FOAREUER 2 95) (C IR 23R d 2 RRIE M O R A

Eo

HEE K O O E I E
5 PR LL_EOARRED & 5 BT
9 FERDARREIZ K D EATIZE D

Ba. TRNTORENERICER L TH D, LarL,

(=N
HOE B LUIFIRERSH LN Z RNk 5, Fl 21T,
Ui, BELEEOREIL, LTINS Z &n

o5,
R EE .,
(State) (E\biﬁ)
(AAFE) | (English)
/N small
H medium
AN large

LarL, AN D 9BERORREZ mfEOFk & L TR TE 228, £ O5AICI3#EuIcfHE

M 2L 28BS D,



IR hE
RIAYE

(State) (f'hf;

(A AFE) (English)
Fi/ )N very small 1
7372V /N | very small to small 2
7] small 3
AN small to medium 4
Hh medium 5
LK medium to large 6
AN large 7
2720 K| large to very large 8
K very large 9




VI F¢f3(Table of Characteristics)

7oy ® " - ik e ‘ -
"6 i (Characteristics) # % Eﬁﬁ bei (State T Sl i
% 1\\]{) & (HAGE (English) | i (AAGE (English) (Ex.Var) 5
1 1 |PQ | FET D Seed: color a1 Bl 1 | A white
() VG 2 | R red SR RITLTE,
00 bk 61 5+
3 1% purple
4 | F blue
2 | 2 |OQN | FiT®D7 = /— | Seed: coloration with | fi D7 = /7 — /Lt | B2 1| IR absent or very light
(+) | VBUSIZ X %75 | phenol IZ K D AEABOIRE VG | 3 | light
B DR 00 5 | medium
7| dark
9 | ik very dark
3 3 |QN | LXo2¥EDT | Coleoptile: AIENHIGOT-IRFD L | Bl52 1 | I IHRES absent or very weak | B H R 3 AFF,
(+) | h¥7=>7% | anthocyanin IOEDT R T=| VG =R 61 B
DIRT coloration v EBDIREY 09-11 | 3 |59 weak
5| medium
7 | iR strong
9 | Hmid very strong




5 | u | % B’ 3 ” W #E )
i g . (Characteristics) % ﬁﬁﬂﬁ a (State) RS TR i
= (A& (English) PEIB T g (English) (Ex.Var) 5
4 4 | QN | B Plant: growth habit H5~ 95T SOk | Blgg 1 | 3 erect
(*) DY VG | 2 | Si~YE erect to semi erect
) 25-29 | 3 | YA5% semi erect
4 | i~ semi erect to TaHRIT LT
intermediate =R 61 B
5 | intermediate
6 | F~¥:1Z5< | intermediate to semi
prostrate
7 | F1ESL semi prostrate
8 | ¥1% 5 < ~IZ | semi prostrate to
5< prostrate
9 [1E5< prostrate
5 1 5 |ON | i L7z1E»3E | Plant: frequency of Bl L7z 1k B2 Fro | Blgg | 1 | ESTIE absent or very low
(1) | ZFOEAEDOH | plants with recurved | fE{A D H B VG 3 K low
BUSEE flag leaves 47-51 | 5 | H medium
7 | @ high
9 | iR very high
6 | 6 |QN | ILDFEDHEH D | Flag leaf: anthocyanin | ILDIEDEH O T > k| #l42 1| 355 absent or weak
(+) | 7~ h¥7 =2 | coloration of auricles | 7 = EGFRE VG | 2 | medium
HEDIRT 49-60 | 3 | 7 strong
7 | 7 | QN | HiFEH Time of ear BNEED 50%DOFED | JIE | 3 | F early YRR LFH
*) emergence FB1/ERRZMB | (B) | 5 | medium =R 61 B
(+) MG 7] late
G




5 | u | % B’ 3 ” e ‘
g%é 8 8 (Characteristics) % ﬁﬁﬂﬁ i (State) PRt i
s 1\\]2- 5 (A AFE (English) T | i (A AFE (English) (Ex.Var) =
8 | 8 |QN | IE®OEDHEL x| Flag leaf: glaucosity | IEOIEDIEL £ 9 DA | Bl 1| B3RS absent or very weak
*) | D OBE¥DIETS | of sheath ¥y DA VG 3 |55 weak
60-65| 5 | H medium
7 | 5# strong
9 | 5 very strong
9 | 9 |QN | IEOFEDOHKID | Flag leaf: glaucosity | [LDIEDOHEL Him D H £2 1| B AR absent or very weak
(+) | 7RE of blade ¥y DR VG 3 (59 weak DA R =Nl
60-65 R 61 5%
5 | medium
7 | strong
9 | Hmid very strong
10 |10 | QN | F O ¥y DRSS | Ear: glaucosity (Y= AT D] Bz 1| S 3RS absent or very weak
(*) VG 3158 weak
60-69 | 5 | H medium
7 | iR strong
9 | fBsh very strong
11 |11 | QN | FEORMHOM | Culm: glaucosity of | FHE D ¥y D IRES Bz 1| S A absent or very weak
55 neck VG | 3 |59 weak
60-69 | 5 | H medium
7 |98 strong
9 | fiR very strong
12 |12 | QL |##HD/EDE | Lower glume: FER I O/ EEH D | Bl52 1| absent
*) | OFE hairiness on external | #MEI D F DA M VG 9 | H present
G surface 69-92




z | U | " ) 7N = ‘
=1 g g (Characteristics) % %J%ﬂﬁ (State) FRYE AL T s
Elw|® (AR (English) i (English) (Ex.Var) s
13 |13 | QN | #EL Plant: length TR D Fedim £ Com | HIE short
*) S (BE, BEE2EE | medium
G 720N,) MS long
75-92
14 |14 |ON | BEEHIE T Straw: pith in cross FEHEE FTOHiMOT | #1522 thin TR RTLFH
(*) | FOBEDE S section FEROREWTE OBEDIE | VG Bk 61 5
(+) S 80-92 | 2 medium
G 3| BT thick or filled
15 |15 | QN | RiE&EE Ear: density FRORL DML Bl | 3 lax
@) VG/ 5 medium va b xralXF,
(+) MS etk 61 5
80-92 | 7 dense
16 |16 |QN |FOEX Ear: length ok (B&, & | JE 1 very short
BEER) cm 2 very short to short
MS 3 short
80-92 | 4 short to medium Ta R asx*
5 medium =R 61 B
6 medium to long
7 long
8 long to very long
9 very long
17 |17 | QL | & H & Ear: scurs or awns FOBAOBEEIEE | #l5 1 both absent
(*) DA 4 VG | 2 scurs present
() 80-92 | 3 awns present VA=V = N
G Bk 61 5




2 U | % B 3 ” W #E )
o |” (Characteristics) & % ﬁﬁﬂﬁ s (State) e s
Elw | (RAE (English) PEN R (s (English) (Exvar) s
18 |18 | QN | FHOYEHHD ™D | Ear: length of scurs or | FEOEIHMICE KD | HlE | 3 | & short
® | &S awns HENIEEOR X mm 5 | medium
() MS | 7 | & long
80-92
19 |19 |QL | ot Ear: color AR~ 2 OF D | Bl 1 | A white v pRa kX
*) =, VG | 2 | B colored AR 61 B
() 80-92
G
20 (20 |PQ | DO Ear: shape in profile | il 6 Ao | B4 1| Sk tapering
() VG | 2 | WEEAT parallel sided
80-92 | 3 | oK slightly clavate
4 | HRERIR strongly clavate
5 | AhEER fusiform A=l = VN S
JEERR 61 5
21 |21 | QN | BE#hOSednNER | Apical rachis MO e R oA | BlEE | 1 | EEST) absent or very small
) | REOE segment: area of AT LEOEMORN| VG | 3 | /b small
hairiness of convex 80-92 | 5 | H medium
surface 7 | K large
9 | MK very large
22 |22 | QN | #EHDOFEEOWE | Lower glume: FErp o/ MEER O | BIEE | 1 | B TR absent or very narrow
) shoulder width JE B D E VG | 3 |1k narrow XTI AFVH
80-92 | 5 | H medium T RIaALTF,
=) X"
7 | = broad
9 | fBIK very broad




5 U | % B’ 3 ” wofE )
=1 g . (Characteristics) % W E a (State) RS TR i
% 1\\]2- ” (HAGE (English) S| (A AFE (English) (Ex.Var) 5
23 |23 | QN | F#EFHDFEH D | Lower glume: FEp I o/ N O | B 1 | B A% strongly sloping
+) shoulder shape RO VG | 3 | TR slightly sloping AR 61 B
80-92 | 5 | K¥F horizontal
7R END slightly elevated
9 | < ks strongly elevated
24 |24 | QN | #EFHOWEDE X | Lower glume: length | IO/ MEGEFH O | #8152 | 3 | & short
) of beak e DR & VG | 5 | medium airasXF
80-92 | 7 | & long SIS A
25 |25 | QN | EFHDOED Lower glume: shape | FEHR S5 o0/ NEERERA D | 8142 1| straight
(*) of beak S DI VG | 3 | el g slightly curved
() 80-92 | 5 |HinD moderately curved
7 | < D strongly curved
9 | BiMICHhA D | geniculate
26 |26 | QN | #EFHONMODOE | Lower glume: area of | FHH LD/ MEGERN | Bl%2 1| s very small
) hairiness on internal | HIOEDOEFLERBEOK | VG | 3 | H medium
surface 74N 80-92 | 5 | &K very large
27 |27 |PQ | £k Seasonal type FEMDOEAT Bz ES- i winter type
(*) VG Hh R alternative type
() FEEH spring type VA= = N
G JEEHR 61 5




2R ¥ ) N BE :
i g . (Characteristics) % ﬁﬁﬂﬁ a (State) RS TR i
= (A& (English) PEIB T g (English) (Ex.Var) 5
BRUKENEE W DIWE OPHE 28~30) BE
Characteristics derived by using Electrophoresis
28 |28 |QL | /T =4A Glutenin composition: | Glu-Al E{x T I H N R band 1
(+) | A% : Glu-Al &= | allele expression at % XNLIBAR T DB INR2 band 2 R 61 5
T8 H XS | locus Glu-Al WX BT NT = R Ny REEL no band vaiRrasXH
AR F DB
29 |29 |QL | 7T =M Glutenin composition: | Glu-B1 #{= 12 & 1 | S K 6+8 bands 6+8
(+) | A% : Glu-B1 i#{x | allele expression at B XNB AL 1 DR B 2 | N R T7+8 bands 7+8 A=y = VN S
THEZ B HRENL | locus Glu-Bl (R DT NT = AR PR 61 5%
R T DFBL 3 | AR TH9 bands 7+9
4 | /N2 R 7(XI% | band 7(or 749 in the
JE'E 30 ? -3 | presence of bands
F5+10 & & % | 5+10 of char.
(232 K 749) | Glu-D1)
5 | 2N K 13+16 | bands 13+16
6 | 732 K 14+15 | bands 14+15
7 | /N2> K 17+18 | bands 17+18
8 [N K20 band 20
9 | /N2 K 6.1422 | bands 6.1+22
30 {30 |QL | Z v T =4 Glutenin composition: | Glu-D1 iE{x T HEIZ & 1| N R 2412 bands 2+12
(+) | A% : Glu-D1 #&/x | allele expression at B XNLBAR T DB 2 | N R3+12 bands 3+12
FJEIZ & HKISE | locus Glu-D1 kD77 = Mk 3 | /N R 4+12 | bands 4+12
BsT DFEH 4 | /N K5+10 | bands 5+10
5 | 732 F22+12 | bands 2.2+12 AR LFE

Erk el 5

_10_




5 | u | % B’ 3 ” wofE \
g%é g 8 (Characteristics) % WA E i (State) PRt s
BN |® CES (English) TEBT (English) (Ex.Var.) s
31 QN | RO R Stem: length IREROMEE SR | HIE 1| AR very short
BiETOREX cm 2 | RV very short to short
MS 3| & short DA=PIE =N
80-92 | 4 | XML short to medium
5 | medium
6 | VK medium to long Bk 6l 5
7K long
8 | MK long to very long
9 | Mk very long
32 PQ | RO Glume: color SERMOBOG B | 1| B light yellow
VG | 2 | H yellow TR a AFE
91-92 | 3 | ¥t yellowish brown
4 | 18 brown Bk 6l 5
5 | B reddish brown
6 | R red
7| ARER reddish purple
8 | % purple
9 | IR deep purple
33 PQ | KL Grain: shape JRERIORE S RO | #1152 1| fH round
VG 2 | H round to oval
92 3 | ¥6H oval VA=D B = AL
bk 61 5
4 | BFEH slender

_11_




U | ® " ) " e :
o |” (Characteristics) & % ﬁﬁﬂﬁ s (State) e s
% 1\\]2- ” (HAGE (English) S| (A AFE (English) (Ex.Var) 5
34 QN | ThidE 1000 grain weight JREROTRIOES | WE | 3 | /b low
g 5 | medium D2=T v = A Sl
MG k6l 5
92 | 7 |x high
35 QL | 925+ BLDJ | Grain: endosperm MHTASAD D BH | BlE 1 | 9%5bH non-glutinous TaH R LXK
type P, & BRI VS =R 61 B
92 2 |vb glutinous
36 QN | iz Time of maturity PR D 80% DFEE | BlEt | 3 | B early DA=P = WA
MAE L, Kos | MG | 5 | medium JEHR 61 5
WA IR/ > H 7 | late
37 QN | k& Grain: glassiness HRIZ L ARIEOR] | HIE 1 | BHE floury 2= = WAL
) (B 73 T0%A ED | MG R
La i, 30%80 | 92 ) medium
ToHBGEmE LT M5 glassy
%)
REFEMERFEMO [Taxasnyx ) @6l 51, [IFI 04V ) KO 1= A4V | i, BEH - BRRHICE T 5 EELETH S (EELEREICER L

TR 2 bt L 7z A - AR IRSER T, ZRIR S UL IR ERAE LT

_12_




VIl. ¢3RO 7 (Explanations on the Table of Characteristics)

WE1 from Char.1  Seed: color
FEF- DI T2 FE - F 7213 NaOH 1&3#E (5M NaOH &% IZ 60°C T 10 23 £ 7= 13 =iE
TO60 R LI-fET) 2H L TEERT D,

WE2 EFO7 =/ —/VRISIZ & DA EORE
Char.2  Seed: coloration with phenol
Tx ) =KL OECRIT, D DWITHFROH - TIIBIE TE 220,

7 x ) — )V DT
BEEChI K 100 k7 (EALEEORIZfEHT 5 Z L)

FiRics 16—20 FFEEAKIZIR L7, 2 TIC L CEME vy — LIZEIR
RIRDVERL 1% 7 = /) — VISR G AER)

IO B KioD 3/4 %23

RGP e

PN EH OS50 EKRET

B 18—20°C

FHAT IR RIE % 4 RFfH]

PR A HIEDOIREL L TR & 20 EOERESLEZ ED 5 2 L,

[l U R DT DN 581, EEOREZHHATE 5,

KE3 Lroy¥EEOT L N T = EBORT

Char.3 Coleoptile: anthocyanin coloration

TN T = EAREOPFE S E

PRI 100 H7

LD e IR L TR0k E v v — LINOTBE A EICER LB IFE ST 5,
BRI FERESURER=EA

b as LEO2ERNK1IemIZ/RD £ TIERFESLETTC, 0%, 3~4H
15,000Lux DE ST,
IR 15~20°C

WAEREH Lk 5N LI (9 LB A7 20— F£0 09-11
BERAE KRIMEORBICIE, HEOIRIEL LTORL &b 2 B LOmERAE
sk,
FAILERBBONSHAE, EEORFELEATE 2,

-13-



HE 4 E¥%  Char4 Plant: growth habit
FRITIE L 3T ODOREBOBIZEIC L 5, SMUDIE L 53T D0MAE O TR & 1F 5 4 B
ZHW25,

K '!r b ,r_{ g | r.{'f ; o
V' ¢ W <\ e
|V W N[/ N\ /= B, TR e
% o ' sz = | = EW--:I.
1 3 5 7 9
A e a8 SOESNE 125<
erect semi erect intermediate semi prostrate prostrate

EE S i L7z IO BEZ RO EIR O HBUHE

Char.5 Plant: frequency of plants with recurved flag leaves
1 (JESIAIE) 42 COMEAR2NESE  all or almost all flag leaves are rectilinear
3 () : &9 1/4 OfEIRDCHE  about 1/4 of the plants with recurved flag leaves
5 () %9172 OERDECHE  about 1/2 of the plants with recurved flag leaves
7 (&) : %9 3/4 OERD S about 3/4 of the plants with recurved flag leaves
9 (fRm) @ 2 TOMEIH  all or almost all flag leaves are recurved

B 6 ILDEDEHDT b7 = EBDORS

Char.6  Flag leaf: anthocyanin coloration of auricles
AT =49 & 60 OO Y 23R IS ATT G U TRET 2, & TOMBELR T
AT =V Tl 2 L ERH 5,

B'E 7 HFEH] Char7  Time of ear emergence
BRNZEELD 50% OFEDH 1 /MER L2 7= A

FEE9 IEOEDO OIS Char9 Flag leaf: glaucosity of blade
BIEITIEDIEOEMTITO,

-14-



WHE 14 FEEEIE T OHM OB DR S Char.10  Straw: pith in cross section
R IE OBEI IR E E & B EEiO TS TSR T 5, R ENET 2 X 2B~ T,
b EWRERZ T D,

1 2 3
i H IER SR
thin medium thick or filled

JWHE 15 Ki&#E  Charl5 Ear: density
BT, R TR OFIE THHET 5,

WE 17 ®OFEE Charl7 Ear: scurs or awns
BURITREO LT ),

1 2 3
i 7 4 FERY REAY
both absent scurs present awns present

-15-



B 18 FHOEHOE DR & Charl8  Ear: length of scurs or awns
HELRELRVMETITBIETE R, BIEITROERTIT,

L very short % short H medium & long i very long

JEE 19 FEOf  Char.19 Ear: color
HUWE O LT, BRSO =D T NNV TV DA EERH 5,

JEE 20 FEDJE  Char20 Ear: shape in profile

P

1 2 3 4 5
Pl MRS AT MR AR LFLRN
tapering parallel sided slightly clavate strongly clavate fusiform

-16-



21 FEEhO e E i O

Char.21  Apical rachis segment: area of hairiness of convex surface

1 3 5 7 9
HE S TAmR N /I o PN ZN
absent or very small small medium large very large

TB'E 22 F#EFAOJEEOWE  Char.22 Lower glume: shoulder width

1 3 5 7 9
$HE S | TR IS o JIN (YN
absent or very narrow medium broad very broad
narrow

-17-



JHE 23 EFDJFEHOE  Char23 Lower glume: shoulder shape

1 3 5 7 9
S TARD LRRTRD K R LEND < B3 D
strongly sloping  slightly sloping horizontal slightly elevated strongly elevated

JWHE 24 EHOHEDOR S Char.24  Lower glume: length of beak

fin

\/

1 3 5 7 9
AL b5 H R R
very short short medium long very long

TWHE 25 EHEDOWEDI Char.25  Lower glume: shape of beak

1 3 5 7 9

B A5 723 % g < #7235 BiAIzHh A D
straight slightly curved moderately curved strongly curved geniculate

-18-



TBHE 26 #EHADOHNHIOE Char.26  Lower glume: area of hairiness on internal surface

1 3 5
Fii/ | H TR
very small medium very large

JE'E 27 £ &M Char27 Seasonal type
FEMHE (RO ZEN) 3, EEMEZ N TETOMEEREE T 5,
b IBOEE S SRS LTCR] (HE=— FROAT — 91/92 1T LT
LE) o, R LA MEOREEZMAET 5, F57 A4 TOREIZLLTIIRT,

e BRRTH#EaT—REORT =45 (25,

SRRt +itia— RERORAT—V 45 2T, —fRICAT—T 75 LI I
D, WRKTAT—290 L725,

FE Tt — REROAT— 90 22D,

TEE 28-30 FERVKENEDFLH Char.28-30 Description of the method to be used
1. B &R
TN —EDOMRETHR DS Z LN TE DY) 72 HEEE
DOE XL 1.5mm LN 2 HESES 5, AT 2EHIL, &
HREThD,

EXVKENI S AT WA T 5, v
EEN, EEEHDOMG L TE

2. #E

77 IUNAT IR (EXIKEFICFINCER L= 0)
A7 27 U7 2R ([FLE)

TRIS (P AE REXU AF LT I AHX L)

SDS (RF I IURiEET U 7 )

APS GEEGEET »E=17 L)
2-ANT T v Z ) —)b

TEMED (F FT7AFAHA L TPT V)
TCA (/= )

-19-



Y

IK MR

TV

TH =)

Po=Y (XiXG)

VAN IS

AR ) —)VEFT=H ) —v
J<—7 Y YT k7 L—R-250
I <=7V YT N7 —G-250

3. WK
3.1 R

3.1.1 AT = oo
NP
6.25 ml 1M TRIS HC1 #Ef#{#%, PH 6.8 (3.3.2 &)
12.05 ml Z5EE7K
2g SDS
10mg Er=2Y (XG)
0ml ZV&D
ZDOEHRIT 4°CT2 » ARIFETE 5,
FERE AR Z LT O X 9 1233 5,
4.25ml 7k (L7 12 0.75ml @ 2-A )V 7 =X ) — VT HRE K E N Z T 10ml
2T 5, ZOWRITERERNCERFIT20ERNH Y RIFTDHZ LI TE R0,

312 7V T 0%0 7T = Ot

AR—25ml 2-A VA7 F X ) —/L+50mg =2 Y/G I[ZHREKEMZT
100ml (295,

B % —27.0g JRFE., 3.0ml 2-A )L A7 R & /) —L+10.0g SDS \ZZ&E K%Mz T
100ml (23 %,

3.2 EXVKE) GBE) FEEIK

TRATIR
7' 2 141.1g & TRIS 30.0g, SDS 10.0 g (/&K ZMZT10LT 5,
lEHERTNC, R ZZZEAKT 1 10 1ITHRT D,
PRAFRERITEIE T 2 A RENARETH D, APREEERIE 1 HELL LB 720
ZL, RO pH 1L 83 < LT 5,

3.3 ViR
3.3.1 MV ORAERE®E#E (1M TRIS HCIL, pH 8.8)

TRIS 121.14g & #FE(d=1.19) 20ml (2K K EZMZT10E T 5, Z DOF
T2 ARGENAREETH D,

pe

1 4°C

w
¥

-20-



332 RAZyx 7T NARAFREER (IM TRIS HCL, pH 6.8)
TRIS 121.14 g L ¥R 78ml [ZRE/KZ M ZT10ET 5, Z OFEENRIT 4°CT 2 )
Hf%rﬁ‘ﬁ b‘(&) %)o

3.3.3  10%(Ww/N) BT 2 VRRRR T R U 7 LR

SDS 10g 7B AKIZHENL T 100ml &5, Z ORMFKIZ4CT 2 202 HIRAEN AT
BTh D, HHIZEL>T, SDS BfEEE LTz b, HFE L T 50T T
SDS s S H 5,

334 1%(WN)IBRTEET =7 LK
APS 1g ZZRBKIZIEN LT 100ml &35, & ORKITHEHERICIED,

335 T 7 UNAT I NEFIE
T UNAT IR 40.02g ([ZHREAKZEIAZT 100ml &5 5,

336 Y ATZUNLT I NREGFK
AT 7 UT 2K 05198 (ZARREKZMNA T 130ml &3 %,

3.4 YLk
341 /~>—7V U7 TNV —G—250 025g £/~ —TN VT T
JL—R—25 00.75g [ZZ&E K& Z T 100ml &7 5,

342 TCA 55g & KEEEE 65ml, A% / —/LVE72 3= % / —/L 180ml.3.4.1 % 25ml
WCAREKEMZT11 &9 5,

4. FIA
4.1 Z 3 7 O
4.1.1 7T = DO FHOHhH
@%%A/v~(m@éﬁf%ﬁ>fﬁ@#5 By, AR U= aekh R TR
GB.1.DZ%Z, RUENBHEHBEOOW 3ml HEOR Y =F L i jkgiE OoyEE 7 =
— 7 OPICANTREE S, B & MHEEIROEIA X, 50mg/0.75ml &5, #EHH
mmiﬁﬁzﬁﬁﬂﬁé ZOMNZHERE, RAT v 7 ATV =TT THEE L,
D%, Wi S BB RERT 10 S MIEFE ST THAIT 5, %1~7%wmmgfs
ﬁ¢®%%¢60

A12 7V T DBO T NT = ORI
7/1/7 TV VU ERILERNOONTTCE D, VT VUMD
Ry (1 RLE 721360 & AHR(3.1.2) 0.25ml % 2 7Dﬁmﬁﬂ~7mLm
Euﬂﬂf\iﬂf—%%ﬁﬁéo&L7W7ﬁ/%m@ﬁ 2, BRI BiK
(3.1.2) 0.5ml Z N2 T, =W T—BEFET D,
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KENL &9 LT 2O RIS N DR SVKEIEORE SIZE > TR S, —
A2, 10pl 72U L 25ul ST+ Th B,

4.2 7L DY
FAWDEBOT VA N> T, HERTHICHR LIV v M EARLT
o MY NOV—NMZT—TEHND XX, TN TELELL KD D
R EBEHT D 1 BANCEEZMANTLTDH &L,

42.1 53R 7 N (10%7 27 VL7 2 K, pHS8.8)

THEERZ L (180mmx160mmx1.5mm) FIET D720, T UAT S R
1F#8(3.3.5) 20ml, E' 27 7 UL7 I RER(FIK(3.3.6) 26ml, 7 /VERAFIE(3.3.1) 30ml %
FHIRTRAT 5, BAMEIT 100ml OEZET Z A2 aNT 2~3 0T CTH A& 2
%, ZHIUZ, APS(3.3.4) 2ml & SDS(3.3.3.) 0.8ml, TEMED 40ul (ffin> & E )
EMZ D, WIZ, ZBRIBENTRWE VIV ETFBERSEAL T, EiRIZEWT
HAEIED,

NIy MIRMRIZET, A2 vFX 2 7707 3~4em DZEZ#FE LT
B, FILOREIZERy hERAWTTH ) —b (FI1388K) CTHEEHELE
9o 30 FELETHEHAVDKDLOT, FNVEREEZAREKTHEERS &, AT
VANC RN

422 SV (1% 727 Uv7 X R, pHS.8)

YT a=y F2 L 2*¥ENRT DD, T%IREOCT 7 VLT I RBRMLETHD,

“HEERAS L (180mmx160mmx1.5mm) Z{EfdT 27, 77 VAT I R
1F%(3.3.5) 14ml & 7RBEK 6ml, B AT 7 VLT 2 REELFEIR(3.3.6) 26ml, 7 /ARTFIR
(3.3.1) 30ml Z=iE TRAT S, IBAWRIT 100ml DEZET F AN T 2~3 it T
HARET D, ZhIZ, APS(3.3.4) 2ml & SDS(3.3.3.) 0.8ml, TEMED 40ul (ffin~5
B 2025, WIZ, 2R E N TRVWE I IV EEERSEALT, =
BICEWTES TS,

T hty MIWICE T, ZRZ X T FLDTDIC 3~4em DZEXHFE LT
B, FVOREIZIZESy hEHWTTH /) —/v (FT13AEK) CHERELE
o 0 FEETHENKDD DT, FNVEEZREKCTERRS 77X, AT
Y,

423 RAREZ X TN B%DT 27 Y77 IR, pH6.8)
50ml DEZET Z A 227 7 VAT I RRAFIK(3.3.5) 1.50ml & AT 27U 773
RRTEIR(3.3.6) 2.15ml, & UARERAFIR(3.3.2) 2.50ml, DR/ 13.15ml & AL TR
BT D, TAYEH,, T2 APS(3.3.4) 0.75ml & @ SDS(3.3.3) 0.2ml, TEMED 15pul
O~ b EEREE) 22 5,
INEEEEIEAE, 7, Ay T8 vE vty Fo bigE T
FWD, EERIEENTCRNWE T T a—AE A LT, RET2HEMEA
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SED, TODOLaA—LETVTE Y FLEPICHRO T, ARIKEREEKG3.2)T
RN 2479 <

4.3 EXIKHE)

VKENRE |23 B oo @ E A ENR(3.2) A L, 1SCImAT 5, a2 AK, ©
B=VY/GRAR X 77V EIEY T 5 E T 8mA/em? (Brifd) o E Bt
TERKBZITV., EHIC~Y—D—NT LD FIZET 5 £ T 16mA/em? (R KE
J£300V) TukEh A filT 5, BEILHIC 15CEMERFT 5,

44 FiEB I OYE

TFNFEy N KERENSED LT E, ZL & 15%(w/v) TCA 250ml RN
TR L 30 HEET D, FAVEREAKTTTE, Jeaik(3.4.2) 250ml & H v
THEETBRET 5, BEEsnT LHHERNS, FUER Y =F L R THA
ENDRENCHREK T I RETH D,
oOREELFIHTE 5 W2IE, a~>—7 U U7 h 7 —GOREE D TCA
D)o 7V OFRE L Yutt, O iy 22 B E SR, 7V ICBLIN AR R SRR & o
LT L, HXESKBIOBENE (578 TP DI TR iTh
AV

5. T = Uxinin - O

I OEIFIFEGLENSDETOINT =Ny KOS T EH BT 57010543
SNTW5D,
HMW Z V7= D% 7=y k : fllx DR RO

Band number | Molecular weight (kDa)
1 113
2 108
2% 108
3 107
4 106
5 105
6 100
6.1 99

7 98
8 86
9 83
10 83
12 80
13 94
14 94
15 91
16 90
17 89.5
18 89.5
20 94
22 87
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FE 28

TNT = HAL : Glu-Al B5 7B S D %L s 7 D38 B

Char.28 Glutenin composition: allele expression at locus Glu-A1l

Note
1 2 3
1 (113)--- 1---
2/2% (108)--- 2%--- no band
3 (107)---
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)---
BE 29 T = Ak Glu-Bl 815 1 FEIZ & D R NLBIn T DFEHL
Char.29 Glutenin composition: 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)--- 22---
8 (86)--- 8--- 8---
9/10 (83)--- 9---
12 (80)---
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30 T = UHAR : Glu-D1 85 THEIZ & 5 RSB E T D5

Char.30 Glutenin composition: 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 (B ZIE N RO KRON10) 130 FEMFEEIL WD, Zihud, Glu-DI
(P’ 30) D 3> R 5410 OAF(E FTiE, Glu-Bl (B'E 29) O/ K7 KU R
T+9 DHENZFABT 2 Z LN TE RN LIRS, £ 2T, Glu-DI O3 K 5+10
DIFLE T Tl Glu-Bl DFERAEA 233 K7 I RTHODWT NN TH V15D,
D EMNELIT MO RIZENS OBEFMOBEEN D AVIZH#ER TE 5, Glu-Bl
TiX, AU R FHEMTHLIN, NURIBIXEICANVR16 & N2 R 141EHIC
N RIS R DN TN S,

E 37 #E  Char37 Grain: glassiness
UTOFERIZLY ., iFRE2R T 5,
= (%) OFHEK
=(1 X [RH T ERLOEL] +0.5 X [ RTERLOE] +0 X [BYERL O %))/ [ 42 A R £K] < 100
(R Z 1, PRER.Z 0.5, MERZ 0 &3 5 BEAHT )

T EDRE « WIWTIE 0 70%LL BB O IR/ > T b H D
HREDRE - YT O 30%~70%723 BB O IRIZR > TV D o
FYERL : U O 30% L F 3B O FIRIZZ2 > T b H D

TR T10%LL EE2RSTE. 30% L FE2BE. #oFMEzd g e+ 5,
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X. £FAT—VICET L +iEa— K
The descriptions of the growth stages of the Zadoks decimal code for cereals

Zadoks Zadoks
Decimal —#%FCik Description Decimal —ji%FEiR Description
code code
33 Germination 530 o Tillering
00 HZJ8FE - Dry seed 20 FZX D Main shoot only
01 W /K BH#A Start of imbibition 21 FEMOE 12T
Main shoot and 1 tiller
03 W 7K 5E T Imbibition complete 22 FEROE 2 73T
Main shoot and 2 tillers
05 FURD DR O HBL 23 FEMOE 3 BT
Radicle emerged from seed Main shoot and 3 tillers
07 FRNS L X O EOHHL 24 FEMOFE 473>
Coleoptile emerged from seed Main shoot and 4 tillers
09 L & 9 BELIICENDZ L 25 FEROHE S5 3T
Leaf just at coleoptile tip Main shoot and 5 tillers
26 FEROE 6 771>
Main shoot and 6 tillers
HDEE Seedling growth 27 TEKOE T 50T
Main shoot and 7 tillers
10 LESENLE 1ENND 28 FEROH 8 3>
First leaf through coleoptile Main shoot and 8 tillers
11 551 BED R 29 FEROE 9 FENLL EDS3TF
First leaf unfolded Main shoot and 9 or more tillers
12 552 JED R
2 leaves unfolded
13 3D R X OME Stem elongation
3 leaves unfolded
14 55 4 BED R 30 BEDNH ERNY
4 leaves unfolded Pseudo stem erection
15 55 5 BED R 31 F1HEHPED LD
5 leaves unfolded 1st node detectable
16 5% 6 HED R 32 F2HINEDBINLD
6 leaves unfolded 2nd node detectable
17 55 7 BED R 33 FI3HEDBED LD
7 leaves unfolded 3rd node detectable
18 55 8 HED P 34 FAFEDPEDOND
8 leaves unfolded 4th node detectable
19 %9 EXTENLL DR 35 5 i biILD
9 or more leaves unfolded 5th node detectable
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Zadoks Zadoks

Decimal #BA Description Decimal #t# Description

code code

36 F 6 HiniRH HiLD BA{EH] Anthesis
6th node detectable

37 IEHENFEDHILD 60 BH{E4R$ Beginning on anthesis
Flag leaf just visible

39 1EDBEDRETE  HEDOHFE 65 B{E4) Anthesis half-way
Flag leaf ligule/collar just visible

69 BHAEZE T Anthesis completed

X 5 23] Booting

41 IEDFEDOIEL 1 H DR L2 Milk development
Flag leaf sheath extending

43 BT O 2R 71 FURITKI DM H %
Boots just visibly swollen Kernel watery ripe

45 FHIX 5 A3 Boots swollen 73 FLAWIHY] Early milk

47 IEDEDEEL x5 DEHR 75 FLEAH ] Medium milk
Flag leaf sheath opening

49 BN O DGR 77 FLAAE Y Late milk
First awns visible
HFEH] Inflorescence emergence WiEAH#] Dough development

50 55 1/E (THAE) tHERM 80 -
First spikelet of inflorescence
visible

o1 - 83 WIZAETH Barly dough

53 FED 1/4 HFE 85 M () B Soft dough
1/4 of inflorescence emerged

55 FED 172 HFE 87 R Hard dough
1/2 of inflorescence emerged

57 D 3/4 1T

3/4 of inflorescence emerged
59 HhRESE T3

Emergence of inflorescence

completed

SEFAH] Ripening

91 FARDEAL CBEEOINTHEI D 2 &2
#t) Kernel hard (difficult to divide with
thumbnail)

92 FRDE CBUEDINTELR DN
V)

Kernel hard (can no longer be dented with
thumbnail)
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Zadoks
Decimal #%iFH Description
code

93 RN A iR
Kernel loosening in daytime

94 WE, Z O B Y R OEIR
Overripe, straw dead and
collapsing

95 FiAFDIRIR Seed dormant

96 SEREA DIEF )3 50%12 B
%)
Viable seed giving 50%
germination

97 FEFIRIR2S &1 F %

Seed not dormant

98 ZURARIR DFEFE
Secondary dormancy induced
99 B/ QYN INMEES

Secondary dormancy lost
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