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Wheat

(Triticum aestivum L.)



o L SR A L
[. FEELUEDXIG(Subject of these Guidelines)
Z OFEILNEIL, A FF (Poaceae) I LAXJE (Triticum L.) D7 7 2 5XFE (T aestivum
L) OETOMBIZEMT 5,

IT. #&MfE S (Material Required)
1) MggopE  fr
i) fRH R FAEYRPFEET DR
i) FoE 600g
FIZYFOEZEN o - 251, Bz 120 KLU R, 2328 7id, %35
O, GAREERFICELIEZLOTHDLZ &,
v) SR OREEIL, BERARERISH LRI AT RN+ RER DO THDL Z L,
v) TR IXEE LY RBER LGS 2 RE A 2oLz L THRNEDTh
52k, bL, WEHMTOIN TV DEEITEDFDOFEMIZ OV TR T 5 2 &,

. 35k D 3EE(Conduct of Tests)
1) HIESRME FEDOHEGRN I TE D IEF IR EB N AIRER KM T CET 5,
i) FlROERE AL 2,000 fEA (2 XKLL EI25E)
AR OEE 100 B8
FEMORBROLA 300 fEA
i) AREE I 2 EFEH
iv) FRAESE
FRAMEAE FRHCRR R ZRVRY | AR 10 EARSUIAE AR HERER L 725847 10
BE+s,
PP, BtER o TA) B SR TO B EEIZOW T, SR 100
BRSO TSR SEREL L 72865y 100 18 CTHIET D, Bl BfFanT
WATEEIZOWTIE, WK 2,000 &8 A SOTEAE AR HEREL 72585y
2,000 & THIET 5,
AR BRCHRA R VIRY . FEROBESIEMICRER L HiEa— R0
REHNZAT 9,
v) FeRll7eikBR RS T CORRBRT LREN SV | HEE DR IEFE L IR A
THEL, BEYBEN ZNICAB LEGSIEFEET L2 E83H 5,

IV. )& 2 E(Standards for decisions)

FIE . dn B Sk R A S B O X HIME . 25— R V2 et (DUS) FAED 72 D—
REHEIZEE S b D LT 5,

B, B—MEOREIZHOWT, AFZHMIZIBWTIE, RERIELE 03%, AR
95%% M L THIET 5, HREREA 2,000 D5, 7R S5 RAEMEGEIL 10 Th
2

FEARRER K O PERIZ TA] DM STV D IBEIZ W TR, 100 fEAR TH—M 2 HE



T 5, FHEMERE 1%, AR 95%%#H L, UPOV @ TGP8 C#ED 8.1.10 HiDXFE 5
ICEVHET D, HEEAED 100 DFE, FESNDBAEKEIT3 TH D,

Flz, BRI TA] DA SNTWEREIZOWTE, BE?2 (E1ro7 < /) —I/VKk
WCEDHEM] CRE3 L YEDT YV M T =0 whrE, B—EOFMIL 2 B
TITHD ZENTE D, H1ERETIEL, 20 ERZEIZE L, BREERIBZE SRV
B —Mn3d 5 EHWT 5, 1~ 3 ORBUERPGED bAZEEE, 80 fEkZ BN L Tl
B L., 4 EORAUERIPED SNZHAE, W—MERRn ST 5,

RMESFRIZ BT, RHMEMEEYE 10%, AR 95% % H L, UPOV @ TGP8 (#EHD
8.1.10 BiDXFE 1 IZ X W HET D, FERIC Bl BT IR TV AIEIZ OV T,
B A% % 200 EAICHE ST 2 &N TE 5, MEMERES 200 DA PR S5 BAEK
Hix 27 ThHDH, MEHRBREORERIC TA] P INTWDLREICOWTE, HEEE K
B3 100 OFE . FE S D RAEEEIT 15 Th 5,

V. ZNA—753F 1M % 2E (Grouping of Varieties)
i)%%@%ﬁ@%@ﬁﬂ(%%&)
i) o (KE 18)
i) ot (F m)
N)i%%(%EM)

VI. ¥R T % 505 OB (Legend)
G: ZN—T3FIERHT AEE
(%) dnFEELEK DO EFRFFN D 72 0 DO FHAETEE
QL : EMFHE
QN : BE
PQ : #HLOEHIEE
() VI ICHEER OIS 2R

MG : RS D W TR O —T 2 £ & L CHIERSE
MS : HE IR & 2 W IREIR D —EB D AE 2 oI E Fidk
VG : TR D 5\ TR O — A4 & L CRIZ ek
VS : FER S 2 W ISRE IR O — B O 2 DOBLE R

VAR AL PRl LT e S ARWBE TH Y . BINIBE LS OETORE
DI, FER OB OFLHITENE SN D,

BRIRE - MR A TR 5 &5 2 TIZE D 2 HEEM )Y 5P E I L > T oOf
it & BRI KB S e & RS DB 25512, MURLIBE IR 5 Rk
ZFEZICFEHE Len 2 &#f%é%foﬁiﬁmw%ﬁ AL SN D,



RREX Sy
BTG N OB P OEHEE D84, 33
PR UL EDIREEN S D B E DOBE. A
MR OARREIZ K 5 BIEE OGA . FRLED
BN
(2
(State) (fji&)
(AAFE) | (English) o
72N small
H medium
X large

L L, BUF o 9 Bk O fRRE
THEOHMET D,

B4 mfROFIR & LT TE 525,

STORENFERICEEH L TH D, LnL, 5

g LIRS HWOND Z &0 d D,
SN ENDH D,

N =N S NP SN

b7 .,

(Statc) o

(A AGE (English)

TN very small 1
2372 0 /s | very small to small 2
/I small 3
R/ small to medium 4
th medium 5
K medium to large 6
N large 7
72V K | large to very large 8
[P\ very large 9

FDEGEITIX

Bl ziX, 9

YA A



VI ¢35 (Table of Characteristics)

5| U - " ) " R ‘ -
(2 & (Characteristics) & % A E b (State) FRAE L T
% 1\\{) K (HAGE (English) S| (AAGE (English) (Ex.Var) 5
1 1 |PQ | FET DM Seed: color FEFDfh B 1 | A white
() VG/A | 2 |3F red A= =W
00 SRR 61 5
3 1% purple
4 | H blue
2 | 2 |OQN |fifO7 =/ — | Seed: coloration with | FE D7 =/ — /LK Bleg | 1| EEXIRRE absent or very light
() | /VEISIZ X %% | phenol RS R D EGCORYE | VG/A | 3|k light
@, 00 5 | medium
7| dark
9 | Mk very dark
3 3 |QN | LXo2¥EDT | Coleoptile: ARIEN D T2 IRF D Bl 1| | IHRES absent or very weak | 312 4 R A XF
() | h¥7=>®7#%& | anthocyanin LX2ZEDT MY | VG/A AR 61 5
& coloration 7 = E A DIREY 09-11 | 3 |5 weak
5 | medium
7 | 9R strong
9 | Hmid very strong




5 | U | v R } " *E ‘
B 8 3 (Characteristics) % W E I (State) PR TR i
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
4 4 | QN | HZE Plant: growth habit F 5~ 95T HHID Bl 1 | erect

(*) KR % VG/B | 2 | Ni~F5r erect to semi erect
(+) 25-29 | 3 | far semi erect
4 | r~r semi erect to D= = VA N
intermediate R 61
5 | intermediate
6 | F~¥:1%5< | intermediate to
semi prostrate
7 | FIESL semi prostrate
8 | ¥1% 5 < ~I1Z | semi prostrate to
5< prostrate
9 |1x5< prostrate
5 1 5 |QN | i L7z1k3E | Plant: frequency of B U7c Ik BEA £F B2 | 1 | ESOIMK absent or very low
(1) | ZFOEERDH | plants with recurved | DfE{AD B VGB | 3 |IX low
AR flag leaves 47-51 | 5 | W medium
7 | @& high
9 | iR very high
6 | 6 |QN | ILDEDHEH D | Flag leaf: anthocyanin | [LDIEDEEH DT B | 1| EULH absent or weak
(+) | 7> b7 =2 | coloration of auricles | > 7 = F@DiE | VG/B | 2 | H medium
H 55 49-60 | 3 | 5h strong
7 | 7 | QN | HiFEH Time of ear HNZEHD 50%DFH wE | 3 | R early vl RabFH
*) emergence DHF 1 /PR Z 7= H 5 | medium R 61
A MG/B | 7 | Mg late




AR % H ) ” wofe ‘
’,j%:f 8 3 (Characteristics) % A E & (State) PRUEaL TR i
) 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var.) =
8 | 8 |QN | ILOHEDHEL £ | Flag leaf: glaucosity | IEHITEDHEL . H D B | 1| BTG absent or very weak
* | 2R of sheath H ¥y D855 VG/B| 3 |99 weak
60-65 | 5 | H medium
7 | 9R strong
9 | 5 very strong
9 | 9 | QN | IEDEDHEY Flag leaf: glaucosity | IE®HEDIEL B D Bleg | 1 | SIS absent or very weak
of blade Ff D 5RES VG/B | 3 |53 weak D=0 = WAL S
60-65 Mk 61 5
5 | medium
7 |98 strong
9 | Hmsd very strong
10 |10 |QN | FEOHKY Ear: glaucosity ION =P ATOL: D] B | 1| BT absent or very weak
(*) VGB | 3 |59 weak
60-69 | 5 | medium
7 | 9R strong
9 | fmsh very strong
11 |11 | QN |fEoak Culm: glaucosity of | B & D H¥y DR B | 1| BXIRY absent or very weak
neck VG/B | 3 |55 weak
60-69 | 5 | H medium
7 |98 strong
9 | Hmsd very strong
12 |12 | QL |#EOHEDE | Lower glume: RO/ NEO T Bz | 1 | = absent
*) | DFE hairiness on external | lOEFH DI HDOE | VGB | 9 | H present
G surface ZEE. 69-92




5 | U | v R } " *E ‘
1 8 " (Characteristics) % i E L (State) FRRaLTE il
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
13 |13 |QN | ®EXL Plant: length TR D St £ T D E | 3 |1K& short

*) S (fi, READ cm 5 | # medium
HEEET,) MSB | 7 | & long
75-92
14 ON | O S Stem: length e RFRROHBRED) B WE |1 | e very short
HHiE TOREX cm 2 | R0 very short to short
MSB | 3 | & short DA S A
80-92 | 4 | XXHE short to medium
5 | medium
6 | O E medium to long B 61 5F
7 | & long
8 | MRV K long to very long
9 | Mk very long
15 |14 | QN | FEEHIE F O | Straw: pith in cross FEEHEAE N OHifE O B |1 | thin DAY =T
(*) | FOBEDE S section P OMWTHORE | VG/A AR 61 5
() DFE S 80-92 | 2 | medium
3| BT thick or filled
16 |15 | QN | RiEHKE Ear: density FEORIOME (ME | #Bi%/ | 3 | lax
) W/ HEOEIE) HE | 5 | medium TuHRaT X,
VG/B Mk 61 5
MSB | 7 |%& dense
80-92




5 | U | v R } " *E ‘
B é’ 3 (Characteristics) % W E I (State) PR TR i
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
17 |16 |QN |fOES Ear: length oEs (BE, & | 8% | 1 | W very short

EEEERN,) HE | 2 | v very short to short
cm 3 | short
VG/B | 4 | °X0E short to medium DD = AT
MSB | 5 | medium bk 61 5%
80-92 | 6 | XK medium to long
7 | B long
8 | MK long to very long
9 | Mk very long
18 |17 |QL | &EDHME Ear: scurs or awns FEO el D FH O |1 | W both absent
(*) NITEEOH VG/B | 2 |HEEARDY scurs present
€3] 80-92 | 3 | BM™ADY awns present TR R T LXE
G MR 61 5
19 |18 | QN | FEOEEGD D | Ear: length of scurs or | FEOJEImBIc A < hL | Bl | 3 | & short
* | B& awns DOEEFEEORE WE | 5 |H medium
() =y mm 7 | B long
VG/B
MS/B
80-92
20 |19 | QL | Hoth Ear: color T ~ SR OBl Bl 1| A/ white DAY = A o
(*) D, VGB | 2 | A& colored AR 61 5
) 80-92
G




5 | U | v R } " *E ‘
g é’ " (Characteristics) % i E G (State) PR A i
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
21 |20 | PQ | D’ Ear: shape in profile | {75 R7-FEDIE Bleg | 1 | Sk tapering

+) VG/B | 2 | BfPEAT parallel sided
80-92 | 3 | oot slightly clavate
4 | HEARIR strongly clavate
5 | MEEEIR fusiform Ta AR aAEE,
SR 61 5
22 |21 | QN | FEdlh oD Sedm ™ | Apical rachis Tkt o Se it i 2R 1 B2 | 1| ST absent or very
() | FEDOE segment: area of DEPELETHEE | VG/A| 3 | /b small
hairiness of convex DR/ 80-92 | 5 | H small
surface 7 | KR medium
9 | MK large
very large
23 |22 | QN | #FHDOFEHROME | Lower glume: R o/ N T B2 | 1| WA absent or  very
) shoulder width lOH#EEDOFEONE | VG/A | 3 | Ik narrow RFI AV
80-92 | 5 | narrow DAY =T
medium =) AV
7 | A
9 | MR broad
very broad
24 |23 | QN | #HOFHDOK | Lower glume: RS O/ NEDO T Bl | 1 | TERD strongly sloping
) shoulder shape BIOEHADOFEHLONK | VG/IA| 3 | R TFRD slightly sloping SR 61 5
80-92 | 5 | K} horizontal
7R END slightly elevated
9 | < ks strongly elevated




5 | U | v R } " *E ‘
B é’ 3 (Characteristics) % W E I (State) PR TR i
% 1\\{1 = (A AFE (English) T i (A AFE (English) (Ex.Var) =
25 |24 | QN | #EFHOMEDE X | Lower glume: length | B oO/NEO T | Blg | 3 | & short

() of beak MOEHDOHEDE S WE |5 | medium TEARA LT,
mm 7 | B long RFTI S FVF
VG/A
MG/A
MS/A
80-92
26 |25 | QN | #EHO¥EDE Lower glume: shape | FEFRILE D/ MED T Bz 1 || straight
(*) of beak R DFEZRDWE DI VG/A | 3 | o5 slightly curved
() 80-92 | 5 |HinD moderately curved
7 | E< s strongly curved
9 | BiMICHhA D | geniculate
27 |26 | QN | #EFHONMODOE | Lower glume: area of | FHHI I O/NHD T e |1 | ) very small
G hairiness on internal | IOFEFHONEDE | VG/A | 3 | H medium
surface D 5 HE AR 80-92 | 5 |#H®K very large
28 PQ | ROt Glume: color SERHIOROE Bz | 1 | WA light yellow
VG/A | 2 | yellow DAY= A
91-92 | 3 | #th yellowish brown
4 |18 brown AR 61 5
5 | A°te reddish brown
6 | F red
7 | R reddish purple
8 | & purple
9 |RE deep purple

_10_




5 | U | v R } " *E ‘
g 8 " (Characteristics) % i E G (State) PR A il
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
29 PQ | KiDH Grain: shape JRERIOR S LHED B | 1 | WmH round

. VG/A| 2 | H round to oval
92 3 5 oval varabXE,
Mk 61 5
4 | frEH slender
30 QN | hleAdg] Time of maturity RO 0% ORE | Bl | 3 | R early D= E =N S
ik L, RO | MG/B | 5 | medium Rk 61 5%
INAHHIRREIT/e > 7 | Mk late
72 H
31 QN | THIE 1000 grain weight SRR O TRLOE S WE | 3 |k low
g 5 | medium D2=0 =W L
MG/A Mk 61 5*
2 | 7|k high
32 QL | IRFLDHY Grain: endosperm AL TASAD D % Bl |1 |95 non-glutinous DA = A
type B, b HEOR] VS/A R 61 5*
92 2 |b glutinous
33 QN | Wi’ Grain: glassiness W FHRICL DRIED WE |1 | BWE floury PRSI S AN
(+) Al MG/A JEAR 61 5 R
(B F-378 70%LA 1 92 | 2 | PHME medium %
D& ZHTE. 3 | MHFE glassy =
30%LL T DSE % Ky
BHeT5,)

_11_




BlU | = ® H ) " *E ‘
"o & (Characteristics) & % i E b (State) FEAEAL TR i
% 1\\]2. = (A AFE (English) T i (A AFE (English) (Ex.Var) =
34 |27 |PQ | £ Seasonal type F&MOF AT Bl | 1 | BEE winter type
(*) VG | 2 | HHAE alternative type
) 3 | REEH spring type TEATRALFE,
G Bk 61 5
35 ON | FEFEAFME Sprouting resistance | FEFEF DY) B 3 |5 weak b
) HE Hh medium R
vs/ | 7 | B stong li
MS "

RAEHESFEM O (o T RanX), Tkl B, (I FI 204 RO =3 B4 0 1%, B - RIEHIC T AERESFECH S (FEYE L FEREICE L
ORI A Sk L 7o AT - fE R R T, RS T, RS BRI T o

_12_




ERUKENEZ WD EE (PE 36~38) Characteristics derived by using Electrophoresis

ﬁé Ul ¥ & e | B Wk - "
% 8 ! (Characteristics) w % "}E: (State) PRHE LT i
5| ® (HAGE (English) FE | (A AFE) (English) (Ex.Var) 5
36 |28 | QL | Z /v T =% Glutenin composition: | Glu-Al iE{n I H 1 [N R1 band 1 %
(+) | A% : Glu-Al #&fx | allele expression at D XSIBEF DI, 2 | XU R2 band 2 =K 61 5 7N
FJEIZ & HKISE | locus Glu-Al BC kDI NT = 3| N REL no band vuixrangt | g
BAR T DI B HELAK =
37 129 |QL | Z VT =21 Glutenin composition: | Glu-B1 & {s 7 JHEIZ & 1 | N R6+8 bands 6+8 %
(+) | A% : Glu-B1 i#fx | allele expression at AP SRVA - (e PR ic527) 2 | XK T7+8 bands 7+8 vafxasnx | R
FHENZ 8 HRISE | locus Glu-Bl XD NT = SRR 61 5 %
Bin DR FELAY 3 | R K749 bands 7+9 B
4 | /N2 R 7(iE | band 7(or 7+9 in the
JE'E 38 173 | presence of bands
R 5+10 & & 5+10 of char. Glu-
LSy K| DI
5 | 7+49) bands 13+16
6 | /N2 KN 13+16 | bands 14+15
7 | 732 K 14+15 | bands 17+18
8 | /N> KN 17+18 | band 20
9 | N K20 bands 6.1+22
N R 6.1422

_13_




. % H W wE

% 3 H (Characteristics) s Fas | P (State) Y L F 1
V| g o Tk | g (Ex.Var.) z

Bl | 7| (akm (English) W (R (English)
38 | 30 | QL | Z /v 7 = #Hpk: | Glutenin composition: | Glu-D1 8/ 1 JH (2 & 1 | N R2+12 bands 2+12 e
(1) | Glu-D1 {sFJ# | allele expression at | % X \LiE s 7 O FEHL 2 | N R 3412 bands 3+12 EIN
(2 & % & SL1EAR | locus Glu-D1 Bickzs7vr=v 3 | /N R4+12 | bands 4+12 Z
ER2E ) FERK 4 | /X2 K 5+10 | bands 5+10 =

5 | 73 R 22+12 | bands 2.2+12 DRI LFHE
k61 5

_14_




VIl. ¢ D #H (Explanations on the Table of Characteristics)

E 1 FETOM Char.1 Seed: color
FEF DO AIXFN T2 FE T F 7213 NaOH %9 (5M NaOH AR 60°CC 10 3 £ 7213 =R
T 60 iR L7-Fiv) #fH L CHET5,

WE2 ETo7x/)—NVRIGICLb5ER
Char.2 Seed: coloration with phenol
7= ) MR DTS DEGIL, B DWIIHEROEFTIFBIETE R,

7z ) — VIR D Ik
PLERIEL 100 K1 (FEALFRORIZMEH 325 Z &)
FiBics 16—20 K AKIZIR L7ct, ML TIC L TEME v — LITER
HALDVERL 1% 7 = 7 — VERIRGRER I ERR)
D E KL 3/4 %123
ARG P FhR=E
SR B OY7- 5 WERET
R 18—20°C
AT IRF H RIE % 4 W5
P i HIEDHIEL L7 Ly 2 LOBEMERFEEZ GO D 2 &,

[ URRDBEONDHEE, EEOREEEZHEHATE S,

B3 LIYEDOT Y N T =05 E

Char.3 Coleoptile: anthocyanin coloration

TN T = U EAREOTAE S L

PEERIEL 100 KE

KoYl RKIRL TV eWhiZz vy — LINOIBE A EICEE LEFESE D,
AERGET ERESURER=EA

g LEOENPN 1em 12705 F TIIHESET T, 20k, 3~4H
15,000Lux DEHESE T,

R 15~20°C

TR R L EOHENHDICAET LR (K 1K) AF=2— FRD 09-11

PSR A RBIMEDORERIZ X, HIEDHEELE LT &b 2 EOERLELZED
5T L,

I CRRAE D NS B A, EEORBEE T 5,

-15-



HE 4 EY%  Char4 Plant: growth habit
FRITE L 3T OOREOBIEIC L 5, SMUDIE L 53T D 0MAE D T & 1F 5 4 B
ZHWD,

A s 7
V W £
o/ Y g o S, - b =
1 3 5 7 9
3T HasT i F1x5< 1E5<
erect semi erect intermediate semi prostrate prostrate

WHE 5 Bl L7 kb B2 R OB RO SR
Char.5 Plant: frequency of plants with recurved flag leaves
1 (ST © AT O ENL
3 (%) K9 1/4 OfE A7 Sl
5 (H) - K 172 OfEERA b
7 (&) K9 3/4 O A S
9 (K : & TOMEERA

BE6 ILOEDERDOT v M7 =k

Char.6 Flag leaf: anthocyanin coloration of auricles
AT = 49 & 60 ORIOEY) 2GS U TRET 2, |TOMMILF T
AT =V TRHIT 2 LER S D,

TWHE 15 FEEHEIE T oM OBDE S Char.15  Straw: pith in cross section
AT OB IREE 6 & i BRI O TR TBIRT 5, MR R RET DX 2 HEGEH~ T,
®bEWRERZ e T D,

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

-16-



E 18 ®OAHME Charl8 Ear: scurs or awns

1 2 3
i 7 HERY REAY
both absent scurs present awns present

E 19 FEOLHDOEDR S Charl9  Ear: length of scurs or awns
HELRELRVMETIIBIETE R,

1 3 5 7 9
5] b1 o & (TR
very short short medium long very long

JE'E 20 FEOf  Char20 Ear: color
AWEED TR, BRESRGO - DIZh T NICAB TN TWAEERH 5,

-17-



JEE 21 FEDJE  Char2l Ear: shape in profile

~

T

1 2 3 4 5
Pl AR AT R R HHFER
tapering parallel sided slightly clavate strongly clavate fusiform

R 22 FEh O e a3 7 D F

Char.22 Apical rachis segment: area of hairiness of convex surface

1 3 5 7 9
388 3 A ) 71N o PN R
absent or very small small medium large very large

-18-



W 23 #EHOFHOME  Char.23 Lower glume: shoulder width

1 3 5 7 9
U EEYITY/S /S t N LTYIN
absent or very narrow medium broad very broad
narrow

JEHE 24 GEFHADFHOE  Char24 Lower glume: shoulder shape

1 3 5 7 9
< TR 5 BTN D KA RN D i< E2D
strongly sloping  slightly sloping horizontal slightly elevated strongly elevated

E 25 H#HEHOWOE X Char.25  Lower glume: length of beak

i
. !
| ™ LT |II I'—-H
AN . ]lﬁ\a, Su\
.'!' J I'\\- | I'| L
fl | ! i 4
II
1 3 5 7 9
5] b1 o & (TR
very short short medium long very long

-19-



WHE 26 #EFHOWEDE  Char26  Lower glume: shape of beak

1 3 5 7 9
B A5 723 % i < #7235 BiAIzHh A D
straight slightly curved moderately curved strongly curved geniculate

HE 27 FEFHOWNMAIOFE  Char27  Lower glume: area of hairiness on internal surface

1 3 5
(TN H [TV
very small medium very large

- 33 ki Char.33 Grain: glassiness
100 K2z FElr U, Wik OBIZ20> GRS R, R IRVEDRL R O BRI 31T, L Ot
BRIZEY ., HTrREENT 5,
7= (%) OFHEKX
=(1 X [ ERL D] +0.5 X [FHVERLOEL] + 0 X [KyERL D),/ [di AR 4] X 100
(HFERLZ 1, HHEERLZ 0.5, MERLZ 0 &3 5 EAAT )

By EoRL - YW D 30% LA F 23 B O IRIC/ > T a6 D
HR VDR - YT O 30%~T70%M3 BB O FIRIZ 72 > T D D
M EDRL - WIWTIE O 70%LL BB O IRIZ /> T b (o

A28 0% L0 L2 I P, 30% U T2 WHE, TOFMEFMEL T 5,

-20-



HE 34 F &M Char34 Seasonal type
FEMRHE (RMEoZEN) 13, FEEMEZ M TETOMEEREET 5,
%%Ew%i%%ﬁﬁ*A’&%bk%%(+ﬁﬂ~F%®x%~99w2K%ka
&) o, R LS MEOREEZMEST D, K574 TOREBIZLLTITRT,

i BRCTHEa— REDRT—T 452 5,

Hh FET R FiEa— RROAT—T 45 22T, —RICAT— 75 LLEIZR
D, K TAT—290 L7125,

g M +iHa— RROZRT—V 90 22D,

JE'E 35 FHIEME Char. 35  Sprouting resistance

BRITE

1. fEEHE
EATIEIZ Ko TR S 4L, AN G2 U 7 2R 2 4500l 5 DL Rt 5,
FEFE TR L 00 B/ 2 R vE Rl 2 2 R 5,

2. ZEIFMLEL
RO £ FHOKIEESF TRIEITBKSED,
Wekt%, —EMRMESM CHRIFNIET S, (10~15CE HL LT 208, L 7o,

T4 3108 B 722 Rt 2 R IR TP D)

FERL 72N D 1T, BT U TR BN S 3fkee L 1T 9,

3. BEFIFRRETRA

FHIIE, PR T~10 BRI T O A TR S & ICRBME 217
R RS
0 (HEFHBO AR ~5 (HLHERFSRDHNS)

FEIFIPRE OFE A HolR, Mgk LI (B3R FEORE) Z2H M L CRIBFRE L
HIELTH A,
. Rl A
sl 2 & OFF R SUTFE RO 1) AF HE A & O i 10 FE R %
5. a7 —#
Wk (BOK) SRPFOWIR - B K ONREE S 2 5Ll 2,
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ERFUOIZLERE
1 2 3 4 5 6 7 3 9
w5 | hizY 5 % PHF H chc) 1] # YDk 4 1B
Eith NILABA [E5ELY
EFE
Eith WwHEMNS | EIFEHS
EE
FHAhIaLF woHMEY A DEN S
Eiath dAAF
LA f=h
SFI/hFY) [PEARALT |[4TA/FAF |BTA4X=Z FHIARS |EraHvPaL®
EiEth —JhF)  |pHMhEY Eie1E
g ih PP SHEDE2009 |BLW2E
=HhHHMY

XEM AL, oA AL - JbRE, GRBE - BE MY B LITE

TEHE 36-38 FERUKENE DY Char.36-38 Description of the method to be used
Bz

U TIXEXUKENZ L > TH BN ST o R 7 BTSSRt ) 2~ T
LI ODFEOMRH TH S, UPOV XN DFEEZT A M A RT7 A4 ORITSIZHEHE T
D L mRD, FEDORNIR T AV —ZAER LTz, 728725 UPOV A /3 —DR¥:THE
RUKENZ L > CTHOL N ENTfTM Y v XV B~ — I —Z S BETR LN D R T
ICHEASWTEMEZDIT D Z LT TERVWE W) RIETH LD TH D, iE->T, ZD LD
PRI R ST AE BRI B T Do KB A2 Hie T2 b D L L CORMHT LR
XThHDH, UPOVIZZNOLDORENREHTHD EEBEZTWDHEN, KEMEEZ DI 5 7-DI2iF%
NHDRFTIERONDNS LNLRNWT &2 BiERT 5, ZADLITEEORMEE LTHEHT S
DOTIF <, MO HEEE OEROFREICE SV THEH SN A RETH D,

mrfE (HMW) OZ VT = O5HTIIE, RT VAERET R U LAOFE T TORY

77 UNT I RTVERKKE) (SDS PAGE) BMEHA NS, RUBENIEGLNDDTHIL
X, O FETHERW, JAT =030 v —7 1 ek oERICH 5 Glu-Al, Glu-Bl K&
O Glu-D1 & LTHIBILD 8 DOEEEBTFIEIZEL > Ta—NMeEahTnbd, FBn 1
1212 ORI TF23H Y . HMW Z VT = O i, FREICER Sz 0 Ry
KRR =2 DY =L LTH N EIZBND X T END 2D ORNLER 25 L
TW5, B AT-I1%, 1983 452 Payne & Lawrence! NEF L= RE S TR LRI
%o RILTHILFTERNT ORI, TroodcidE I s,

ARG EOHHA

1. 258 &5

TNV —EDORETHRDSZ ENTE L) 2 MEBSKEI VAT A2 HT 5, 7L
DR XX L5mm UL F2#H5E3 2, RS 2ERIL, EEBR, EBEHIOE T LT
HRETHD,

2.
T UNAT IR (ERKEAICRINCER L7 0)
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2727 U7 K (FE)

TRIS (hUAE RRFUAFILT I ) AHY)
SDS (KT I uhifig) N U o L)

APS (GBAfiEET v E=1 1)

2-ANAT N H ) —)b

TEMED (F F7AFAFA L TT V)
TCA (7= )

s

K ERE

VDIV

TH ) =)

ro=Y (XiXG)

7t

AR ) —=)VEITE ) —V
J<—7 1Y U7 kT L—R-250
J<—7V 107 s T I—G-250

3. WK
3.1 R

3.1.1 T =0t oH
PP i
6.25 mL 1M TRIS HCI #Zf# %, pH 6.8 (3.3.2 Z}#)
12.05 mL 78847k
2.0g SDS
10mg Er=2Y (XiZG)
10mL 77UtV
ZDOEWRIL 4°CT 2 » ARRIETE 5,
FERE AT A LU O X 9 IS 5,
4.25mL Bk (FEE) 12 0.75mL D 2-A )V 7 v A ) —)L L FREK &N %2 T 10mL
23 %, ZOWRITEHBERNIZERT2LERH Y | RIFT5H 2 LT TER0,

32 VTV o%O T NT = O

AR—25mL 2- AV F b= X ) —)L+50mg 0= Y/G ZAEKIMZ T
100mL (23 %,

B #%—27.0g JRFE, 3.0mL 2-A /LB 7 hxX /—/L+10.0g SDS % ZR/KIZINZ T
100mL (23 %,

3.2 EXUKE) (EE) HEEIR

PRATIR
7'J > 141.1g & TRIS 30.0g, SDS 10.0 g #&¥/KZMxTIL &35,
EFHERNS, RAFRZZAE KT 1 10 12/ KT 2,
TRAFR R IT =R C 2 » ARRIERFTRE CTd D, AT BGEMEIRIE 1 EM U L3/
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W2 b, FRERO pH 1L 83 < T 5,

3.3 ZLViRELE
3.3.1 MV ORAERERE#E (IM TRIS HCL, pH 8.8)
TRIS 121.14g & ¥fE(d=1.19) 20mL % A /KIZMZTI1L &7 5, Z OFEEHKIL 4°C
T2 7 AMRIEDSATRETH D,

332 REvx T NARAFREERK (IM TRIS HCL, pH 6.8)
TRIS 121.14 g LHEME 78mL Z#7RBE/KIZMAT1L &35, ZOfEFIKIZ4°CT2
PARBRERARETH D,

3.3.3  10%(W/N) KT 2 LRRRR T B U 7 LK
SDS 10.0g 7AW /KIZESR L T 100mL &35, ZDORFKIZ4ACT2 7 ARRLE
WH[BETH B, IS - T, SDS L L T2 b, i L T 5 00IZii s
T SDS #af &%,

334 1% (wWh)iBaliEE T o E =7 LK
APS g % Z&ZBKIZEfRE LT 100mL &35, Z OFEKITERERNICED,

335 T UNAT I RERIFK
77 UNNT XK 40.02g A KICHINAZ T 100mL &35,

33.6 EATZUNLT I NRIFK
ERAT7 7 YT IR 0.5198g & Z&BEKIZM A T 130mL & ¥ 5,

3.4 iR
341 /7~ —T7 VU7V RINA—G—250 025g b/~ —7NL U7 hTL
—R—250 0.75g #Z&%/KIZIMN%ZT100mL &5 %,

342 TCA 550g &OKEEZ 65SmL, A% /—/)LElid=% /—/L 180mL, 3.4.1 #
25mL #ZZBAKICIZ TIL &F %,

4. FlE
4.1 #2237 OHi
4.1.1 VT =2 OHOHH
fira~v~— (LOBERTHHE) THET S, e, AR LR R
GB1.D)%&, RUEBNEHAZOOWZ 3mL FEOR Y =F L ik OB 7 =
— 7 OHIZANTRE D, ¥ & R EIROFI S, 50mg/0.75mL &3 %, #EHhH
WXEIR T2 K005, FOMICEIRl, AT v 7 AIFH—1ZF THEL, 20
%, WS TGREET 10 oG RI L= bmEIT 5, F=2—7% 18,0002 TS5 4y
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Al DT %o

412 7 VTV DBDO T INT = ORI

INT = e TV TR UERNO O TES, 7 7Y o=

u%@%(lﬁiti#ﬁ)kAWGlDQ%mL%\7H@EW#:7HL%ﬁ
IZANT, BT WE#T 25, I/ NAT =712, B BiK(3.1.2)
0.5mL # % C, =R T—WBEET S,

KENL X5 T 2O REIT S NVOREICUKE O KX JIZL-TRES, —
WX, 10uL 720 L 25uL HE+0Th 5,

4.2 77 v D YE(
HAWDEEBOT A N> T, HRTHIICHER LS V'Y hEHALT
Do WY NOV—NWIIT—TEHNDEXE, TN TELELS KD, DA
<EHHEHT 21 AR %%ﬁﬁiféki%o

42.1 537 (10%7 27 Vv7 2 K, pH8.8)

TR EEER Y (180mmx160mmx1.5mm) A ERKT B2, 77 VLT I RIRFFIK
(3.3.5) 20mL, E‘x77 UILT 2 RERIFEHR(3.3.6) 26mL. 7 /WARTF#R(3.3.1) 30mL % ==
BTRAT D, IBAWIZ 100mL ODEZET F A aNT2~3 i CTHRAKkE 2T 5,
Z iz, APS(3.3. 4) 2mL & SDS(3.3.3.)0.8mL, TEMED 40uL Offin» 5 BEEEHGR) 200

éo& ZERJEENETRWE DIV EFEERSEAL T, FRICEWTEASS
5,

FNHEy MIEHRIZE T, AX X 77 ND7DIZ 3~4em DZEE #FE L TE
Ko FNORBIFERY FEHANWTT Y /) —b (FT13REK) THEEIRIED,

FEETHEAWRKDDL DT, FNVEREZ AR CEERS 77 &, AR TENT,

422 RSNV (1% 7 27 VvT 2 R, pH8.8)

YT 2=y F2 L 2¥EGMRT DD, TRIREDT 7 VLT I RBRLETH D,

T HREA L (180mmX16OmmX1.5mm) ARSI B2, 77 VLT 2 NI
(3.3.5) 14mL & 7&BE/K 6mL, I:“xTﬁ VLT 2 REEAFIR(3.3.6) 26mL, 7 VARTFIK
(3.3.1) 30mL Z =R TIRET 5, IBAMKIL 100mL OEZE T 7 AN T 2~3 31T T
HARKET D, T, APS(3.3. 4) 2mL & SDS(3.3.3.) 0.8mL, TEMED 40uL (A5
EREMER) 225, RIZ, 2RI TRVWE I ICFAVEEEERSEALT, =ik
ICEWTEAIYE D,

Ty MEERICE S, AZ o F 0 7DD 3~4em DZEX R LTE
<o FIVOREIIZE Ry NEHWTT X /) —)b (F721348K) THEEHEIED,

FEETHEADRKDDL DT, FNVEREZ AR CEERS 77 &, AR TENT,

423 AZ XTI N B%DT 7Y 27T IR, pH6.8)
50mL OEZE7 Z 2227 7 YT I FRFFR(3.3.5) 1.50mL L AT 7 U 77 3
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RIRTEIR(3.3.6) 2.15mL, 7 UARERTEIR(3.3.2) 2.50mL, DK 13.15mL & Ah T
BRET D, DA EH, 2T APS(3.3.4)0.75mL & @ SDS(3.3.3) 0.2mL, TEMED 15uL
O b EHEAER) 2z 5,
INEFEBRECIES%R., TSI AZ XU TPV EF VY hO R E CHEE
WD, BERIAESNCRWE I T a—AEBAL T, BB T2 RHES S
Bo ZDODHa— L% NIy MO DERPICH T, ABRUKEIFEEIK(3.2) TUkEhE
233,

43 EXRVKE)

VKB | B 0 3@ E R EIR(3.2) A= L, 15°CIcih AT 5, B2 A%, B o
=Y GRAL X TV EEY PRI D F T 8mA/em? (i) O E R BT CE
KIKENZATV, S BIC~—I =BT VO Nl ET 5 £ T 16mA/em? (e KEE 300V)
TIKENE LT D, IREITHIZ 15CEHMERFT 5,

44 HER IOYE

TNTIE Y N KEE DD LT E, Z % 15%(w/v) TCA 250mL ##EHN
THRL LS 30 HIFHET D, FNVEARBEAKTTTE, tik(3.4.2) 250mL & Hv
TEIR TR AT 5, BAidsnT LRV, FUERY = F L R TEAS
NDRNCHRBE KT Y RETH D,
hoYRAELRATES (BlziE, 7~ —7V U7 v F7—G RFEEE D TCA
DI 7N OFRE L Yutt, O FefEr) 70 S B AR ETE R, 7 /S BLA T A Y LA 2 AT
LCRD 5, HXIERKEIOBENE (41&) X7 HE O 72 DI T2 T il
2570,

5. ZNT = URINLIBAR T DB
CORIIBZEBLCTIENSDETO I VT =Ny ROSTELZHAT AT DICHE
IINTWAH,

HMW V7= O% 7T a=y b il x D/ RDm4
Band number | Molecular weight (kDa)
1 113

2 108

108

107

106

105

100

99

98

86

83

83

80

94

\¢]
*

—

===
w N[O
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14 94
15 91
16 90
17 89.5
18 89.5
20 94
22 87
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W 36 Z/T = Ak : Glu-Al 815 FHEIZ & D% g s DT

Char.36 Glutenin composition: allele expression at locus Glu-Al

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)---

B 37 AT =L  Glu-Bl 815 THEIZ & 5 KT8 G T O 5

Char.37 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)--- 292---
8 (86)--- 8--- 8---
9/10 (83)--- 9---
12 (80)---
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JWE 38 T =k : Glu-D1 B{5FHEIZ & 5 % g s 1 D FEEHL

Char.38 Glutenin composition: allele expression at locus Glu-D1

Note

1 2 3 4
1 (113)---
2/2% (108)--- 2---
3 1o7)--- 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---

% FFED/NN K (FIZE N K9 KON 10) 13y FESHEEL L Tnd, Ziud, Glu-DI1
(JE'E 38) D/32 R 5410 OF(E F Tl Glu-Bl (JBHE 37) O K7 KUY R
T+ MWW T 5 2 N TERWI &R D, 2T, Glu-DI D3 K 5+10 D
FEF T, Glu-Bl OFEFRIE 4 2330 K 7 IR0 R 749 OWTFRnTH VD,
DT ENELT MO RIS OBEM ORI 5 A WIZHER TE 5, Glu-Bl
T, AN R 20 FHMTH D, N2 R I3 IEEITN R 16 &, N2 R 14135
Y R15 EREUMDON TN S,

1) Payne, P1., and Lawrence, G.J., 1983: Catalogue of alleles for the complex gene loci, Glu-A1l, Glu-B1 and Glu-

D1 which code for the high-molecular-weight subunits of the glutenin in hexaploid wheat. Cereal Res. Commun.,

11: pp. 29 to 35.
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X. £FEAT—VICET D HiEa— K
The descriptions of the growth stages of the Zadoks decimal code for cereals

Zadoks Zadoks
Decimal —#%FEi Description Decimal —f%FCik Description
code code
¥ 3 Germination 23T o8 Tillering
00 HEJE T Dry seed 20 FZX D Main shoot only
01 W /K B#A Start of imbibition 21 = 9/Q08 B IbAe
Main shoot and 1 tiller
03 W 7K 5% T Imbibition complete 22 FEROEF 2 35>
Main shoot and 2 tillers
05 FRDPOOMR OB 23 FEROH 3 5355
Radicle emerged from seed Main shoot and 3 tillers
07 FENS L X HEOHBL 24 FEROH 45355
Coleoptile emerged from seed Main shoot and 4 tillers
09 L x5 HERIRICERDZEL 25 FEROE S 5>
Leaf just at coleoptile tip Main shoot and 5 tillers
26 FEKOE 6 571>
Main shoot and 6 tillers
E DR Seedling growth 27 FEMOE 7 50500F>
Main shoot and 7 tillers
10 LEOENDHEIENND 28 FEROF 8 7T
First leaf through coleoptile Main shoot and 8 tillers
11 951 BED R 29 FEEROF 9 TENLL EDsTF >
First leaf unfolded Main shoot and 9 or more tillers
12 % 2 JED R
2 leaves unfolded
13 %3 D R X D{HE Stem elongation
3 leaves unfolded
14 5 4 BED R 30 BEDNH ERY
4 leaves unfolded Pseudo stem erection
15 95 5 BED R 31 FH1EPRBDOEND
5 leaves unfolded 1st node detectable
16 5 6 HED P 32 F2HPRBDOHND
6 leaves unfolded 2nd node detectable
17 95 7 BED R 33 FHIFMBBDOOEND
7 leaves unfolded 3rd node detectable
18 %5 8 HED 34 FHARPRBDOOEND
8 leaves unfolded 4th node detectable
19 %9 B TE N ED R 35 SRR LD
9 or more leaves unfolded 5th node detectable
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Zadoks Zadoks

Decimal #BA Description Decimal #tPd Description

code code

36 FoHiNHDHND BA{EH] Anthesis
6th node detectable

37 IEDENREOHILD 60 BH{E4 Beginning on anthesis
Flag leaf just visible

39 IEDBEDLETE HEDHFH 65 BH{E243 Anthesis half-way
Flag leaf ligule/collar just visible

69 BHESE T Anthesis completed

FHIX 5 A8 Booting

41 IEDIEDTEL & 5 DfififiE
Flag leaf sheath extending
43 BEIT & 242

Boots just visibly swollen

45 FHIX 5 A4 Boots swollen

47 IEOFEDEL X 5 ORI
Flag leaf sheath opening

49 B DT DR

First awns visible

HFEH Inflorescence emergence

50 %1 /0EE (TEAE) 18
First spikelet of inflorescence
visible

51 -

53 B 1/4 T
1/4 of inflorescence emerged

55 o 172 T
1/2 of inflorescence emerged

57 B 3/4 HiFE

3/4 of inflorescence emerged
59 e T

Emergence of inflorescence

completed

FLEH Milk development

71 FARAT KT D3 B D

Kernel watery ripe

73 FLEAW)H] Early milk
75 AP H] Medium milk
77 HEEH Late milk

¥l#d Dough development

80 -

83 FHZAETH Early dough

85 FEL (F) 1 Soft dough

87 H# %1 Hard dough
SEEM] Ripening

91 FEENHE (BHEOINTEID Z L AN
#t) Kernel hard (difficult to divide with
thumbnail)

92 ML CBUB DN TERM DD
V)
Kernel hard (can no longer be dented with
thumbnail)
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Zadoks
Decimal ##BA Description
code

93 FADS A iR
Kernel loosening in daytime

94 W, Z ORI B Y R OEIR
Overripe, straw dead and
collapsing

95 FHF DIKHR Seed dormant

96 SERET- DIEF )3 50%12 B2
%)
Viable seed giving 50%
germination

97 Tl IR & 1T %

Seed not dormant

98 ZRIKIRDFEFE
Secondary dormancy induced
99 CIRINIR DI K

Secondary dormancy lost
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