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Durum Wheat

(Triticum turgidum L. subsp. durum (Desf.) Husn.)



~h = o A X R AL
. A IEMED %42 (Subject of these Guidelines)
ZOFEIEHEL, A 2F (Poaceae) = AXJE (TriticumL.) O~Fh o= AXHM (5
=7 L/hZE)  (Triticum turgidum L. subsp. durum (Desf.) Husn.) @4 CoOMFEIZ#EHT 5,

Il. $EHiFE (Material Required)
i) EEOEE
i) fRHREH] FA Y RMRFEE T D REH]
i) £ 3009
SIS, YROEFENRH - T25E1EL, B4 100 ALL EI-H T 5, $& T R 113,
FEIAR . M, BRKEERFICHEHLZLDOTHDL Z &,
iv) fRMT AT, BEELRERIEEIN T RN SIEERR2 LD THDL Z &,
v) RIS Y RAER LS A 2 BRE A 20MO0EEZ LT 0T
o E, b L, WHEPITOI TV DG AEIEE OB OFEMIZOWTRIET 2 Z &

I. 3%k 3hE(Conduct of Tests)
1) HEE At FEMEDRERN I CTE D EFE R EBT N AT &M T CEMT 2,
i) FIRAGERE RS 2,000 R (2 KELLLE)
B OYE 100 £
FEHERABROYA 300 AR
i) FREFHR 2 B A
iv) SRATIE
ARAEAE  FRZHE R W R O AEMIR 20 ARSI A EIR D S BRI L 7256 4)
20l &3 5%,
¥, MM OWTIL, MR 200 AL EAFRAET D,
TR R FRZHRDRWERY | Rt O EMICEER L+ =— R
DRHNTAT 5,
v ) Feil e ek RERIZ2 5 T CORFBT HRHEDRH 0 . HFEE DB ITIE 2 U
A THEL EEYRPENCFEE LESGEITFEMT L2220 H 5,

IV. HI7E HHUE(Standards for decisions)

FIEZ, BERHLRE SRR A EHO XM, B —ME R OVZEME (DUS) HFAEDTZHD—
RIEHEIC IS LD LT 08B~ EDOHEICHOW T TO LR L35,

B] MFERTWABEIT OV TIE, 2000 A TH L2 HET 5, HaE R
2000 DA, TR S5 BIREAENIL 5 Th D (0.1% D RHEFIEYE (population standard)
[ZBW T 95% D Z AR (acceptance probability) %9 2),

(Al DM ERTVBBEIC DN TIE, 100 EARTH 2 HET 5, MR EA, 51
53 SATFEFELS 100 D6, 7R S5 BAMER SIS L3 TH D (1% DO REEMEE
% (population standard) 235\ T 95% D245 ffE =R (acceptance probability) %13 2),

(Al P ENTOWDEIZOWTIREE S 1 2R\ T, B MEORHEL 2 BT



1792 ENTE D, F1EEBETIE, MWK 20 B SUISME D HELEL L 72584y 20 8 %
Bleg URAMERD, Bl SN2 WGAT, B—MRH 5 Ll 5,

3 UL b BAMEIRRSZED SN THAIE, BN L9 5, 1~3 o BARIEEN
D HAVIZE I AR 80 A ST E A HERER L 72 584> 80 flE 43800 L TRl 7
Do

V. T 0—753 03 5 E (Grouping of Varieties)
i) RS OpE4)
i) ®L (OPE 11D
i) #EHEOIMUKRHDOEDOHE (JBE 21)
iv) fEE FTOHBOMORES (JBE 22)
v) ot (JBE 23)
vi) oA E (PHE 25)
vil) JRERLD 7 = /) —VROSIZ L 2% A (WE 32)
vii) F &M OBE 34)

VI. $ptER T3 2505 O P(Legend)
G: J V=TT T 5 E
(*) : SRFERLER O E BTN O 72 9 O W EFRE Y
QL : HrwH
QN : EMFE
PQ : O EMIEE
(+) : VI (ZHERPER OBAX S &R
MG : KBIHEHIE DT, TR SUIHEWR DER Sy % 7 v — 7" TRl
MS : XBIMHEIE D=6, E %2 ORE IR SUIHED IR D845 % 5+
VG : XBIHEHIE D 7= FEMIESIIHEIR DER 5y % 7 — 7 TR
VS XBIPEHEIE D= Al & OREWIR I IAER DE oy % Bl 42
A HEWIR 100 (A Z R4S
B : a4 2,000 {84 % G4
C : BIEMEZ IR D 720 OB e i

M T CRRER OB 7 oHsy) - BREIIRT 4 20iE (R SR T BLRIEE 7 2. h
RCAREE 2 5) (ZHIRRE 23 Redld 2 RRPE R OVRE R fiE

NS

BEHIPE R R OB E D6, 2 TOREPFERICTEH L TH D, LirL, b
PE Ll EOIRRED B 5 BHPEE OS G, AW LITIREXAAWOND 2 L3d 5, 2L,
9 BERRODIREBIC X 2 BV EDOSE ., FELEOREILZ, LTOLBVITKIND Z &N
o,



N )
(State) ﬁﬁ)
(HAGH) | (English)
24N small
Hh medium
PN large 7

L, LD 9 EfkDIRiES

M+ 2L 58ET S,

pRfEDFEIR & LT TE 228, £ 0%E I3l

7N

(state) Vi

(A AGE (English) (Note)
(TGN very small 1
2372V /) | very small to small 2
/I small 3
NN small to medium 4
th medium 5
LK medium to large 6
PN large 7
23720 K| large to very large 8
FRA very large 9




VI. %47 (Table of Characteristics)

% |u |- v " /NI =
g 8 A (Characteristics) = % §E§ e (State PRUEALTE fi
% N | F (A AFE (English) T (B AZE (English) (Ex.Var) 5
1 1 |[QN | F#EL X 95D7 | Coleoptile: ARIENHIRO RO | B8 | 1 | X3y absent or very weak | Mv-Makaroni
(+) | >~ F¥ 7 =20 | anthocyanin ELLIHODOT YT | VG | 3 |55 weak
EHE, coloration = VA LDTRT 09-11 | 5 | medium Produra
C 7 |9 strong
A
2 2 |ON | HZ& Plant: growth habit HH~THTF ook | B | 1 | EAL erect
*) DY VG | 3 | AL semi-erect
(+) 25-29 | 5 | BH9E intermediate
B 7 | F1ESL semi-prostrate
9 | I1Z5< prostrate
3 3 | QN | il L7z 1E®%E | Plant: frequency of i L7z 1E» R F> | #lgg | 1 | EESUIMYE absent or very low
ZRiOEEDH | plants with recurved | # A& HEAEFE VG | 3 | K low
AR flag leaves 50-51 | 5 | medium
B |7 | high
4 4 | QN | HiFEH Time of ear HNEHD 50%DFED | HlE | 1 | W very early
*) emergence B1/ENRZ7-#MB | AR 2 | 2R very early to early
G MG | 3 | R early Produra
50-51 | 4 | OH early to medium Latino
B 5 | medium
6 | Mk medium to late
7 | W late
8 | 72V IR late to very late
9 | fHHH very late




% o|u . % B ) ” wo Rk )
g2 0o |° (Characteristics) o= s (b (State) PRl fs
|V e A = Hik % B (EX.Var.) %
=N | 7 (A A (English) * (A AGE (English)
5 5 | QN | IEDEEDEEF @ | Flag leaf:anthocyanin | IDIEDIEFT O 7 > b | #H22 | 1 | 8IS absent or very weak
7 v k7= | coloration of auricles | 7 = EEDIRT VG | 3 |59 weak
DFE, 55-59 | 5 | H medium
A 7 | 9& strong
6 6 | QN | ILDIEDZEEL x | Flag leaf: glaucosity | IEDEEDEERSD (fyd | #122 | 1| B35S absent or very weak
* | o0BEKm of sheath R VG | 3 |59 weak
5565 | 5 | H medium
B 7 | 9® strong
7 7 | QN | (EDEEDOEKT | Flag leaf: glaucosity | (DIEDIEFEHROH | H22 | 1 | IS absent or very weak
(*) of lower side of ¥ DR VG | 3 |55 weak
leafblade 5565 | 5 | H medium
B 7 | 9® strong
8 8 | QN | FEDi O Hi | Culm:density of RO EOFNIELE | Bl | 1| I absent or very weak
(+) |ZEETHE | hairiness of ERAESIRL TS VG | 3 | Hl weak
uppermost node 5569 | 5 | H medium
B 7 | E strong
9 9 [ON |FHEDOAK Culm: glaucosity of | &5 D R D58 Bl | 1| IR absent or very weak
*) neck VG | 3 |55 weak
60-69 | 5 | medium
B 7 | R strong
10 | 10 |QN | B Ek Ear: glaucosity FED FR) DR Blgg | 1| XIS absent or very weak
*) VG | 3 |55 weak
60-69 | 5 | H medium
B 7 | 9® strong




% o|lu |- % B ) ” N = ‘
g5 | (Characteristics) = % ﬁﬁ‘ﬁ e (State) PRUEALTE fi
% N |7 (HAFE (English) T (B AZE (English) (Ex.Var) 5
11 | 11 |QN | #k Plant: length MR D S E com | JE & short
*) S cm th medium
(+) MG = long
G 75-92
B
12 ON | ok Stem:length HIBRER 2 HFED B T | JIE $55) short
FTOEX cm Hh medium
MG 3 long
75-92
B
13 | 12 |PQ | B4R | Ear: distribution of FEOEDFH AR BE | 1 | ERL awnless
(+) | & awns VG | 2 | FEDSEIZHEAE | tip awned
75-92 | 3 | ®O¥53iaE4 | half awned
B 4 | BIRICEE fully awned
14 QN | FDeimd ™ @ | Ear: length of awns or | FEOJeim D= 335 | & p51 short
B scurs at tip of ear EOES mm Hh medium
MS 5 long
75-92
15 | 13 |QN | *DEX Ear: lengthof awnsat | fi & bl L= DR S | #8122 | 1 | fLoEn shorter
*) tip relative to length VG | 2 | [FI% equal
(+) of ear 75-92 | 3 |FHELDEW longer
B




TE U = ¥ E ) ” 0w e :
B |5 | (Characteristics) = % ﬁ}%‘ﬁ a (State) PRUE SR f
% N |7 (HAFE (English) T (B AZE (English) (Ex.Var.) 5
16 | 14 |PQ |#HOI Lower glume: shape | #FHDIE B | 1 | IR ovoid
(+) VG | 2 | FEME medium oblong
80-92 | 3 | FAEMIE narrow oblong
A
17 | 15 | PQ | EFADJEF O | Lower glume: shape | FEDO IO/ NEOE | 8152 | 1 | T sloping
(+) of shoulder HDOFE DO VG | 2 | T rounded
80-92 | 3 | K straight
A 4 | BH elevated
5 | %2 < Bt | elevated with a 2"
LHY beak
18 | 16 | QN | #FHDOFEROME | Lower glume: width | FEOHRE O/ NEOHE | #lg2 | 3 | Jk narrow
+) of shoulder FADTFE DO VG | 5 | medium
80-92 Jin broad
A
19 | 17 |ON |#FD< BIX L | Lower glume: length | FEDO I/ NHOFE | 8142 p5) short
DR of beak oK< BIELOE | VG H medium
S 80-92 & long
A
20 | 18 | QN | #FHDO < BIEL | Lower glume: FEoORREO/NFEOE | BlEE | 1 | & absent
(+) | oY J curvature of beak O BIELoMny | VG | 3 |55 weak
G 5 80-92 | 5 | H moderate
A 7 | & strong




i

iy

>
G

2 | u | (=
};ﬁ% 8 i (Characteristics) = % éﬁé & (State) PRUEALTE {Jﬁf’i
5 N |7 (HAFE (English) T (B AZE (English) (Ex.Var) %
21 | 19 | QL | &MU E | Lower glume: ORI o/ EO#E | Bl absent

*) | DEOFE hairiness of external | FA D MAIZEE D F VG H present
surface (1 OfEREEE DL —% | 80-92
fili i L CHBlER) A
22 | 20 | QN | FHEE T OHi | Straw: pith in cross FEEEIE T OfiMoF | Bl5 it thin
(*) | PREDE S section REBOREWTEH OBEDIE | VG i medium
(+) & 90-92 = thick
G A
23 | 21 |PQ | o Awn: color ek B |1 | A white
(*) VG | 2 | ¥t light brown
G 90-92 | 3 | % medium purple
B 4 | IREE dark purple
24 | 22 |QN | OE X Ear: length EErEERVEORS |HIE | 3 | & short
* (excluding awns) cm 5 | medium
MS 5 long
90-92
A
25 | 23 |PQ | FEDE Ear: coloration FEDELD, i =] white
* VG A slightly colored
G 90-92 b= strongly colored
B




TE U = ¥ E ) ” 0w e \
B oo | (Characteristics) TR it |F (State) FRAE L i
F |V g B o Hik % A (Ex.Var.) &
= (Ne. | 7 (A AGE (English) 2 (A AFE (English)
26 ON | jleAdd] Time of maturity R D 80% DFEEHL | Blet | 3 | R early
NELL, BIOBEA | MG | 5 | medium
AIFREICI -T2 H 9192 | 7 | Mt late
B
27 PQ | Fof Glume: color FERIDOFE D Bleg | 1| ik light yellow
VG | 2 | yellow
91-92 | 3 | 6 1E yellowish brown
A 4 | 18 brown
5 | ’1B reddish brown
6 | 7R red
7 | REE reddish purple
8 | % purple
9 | RE deep purple
28 | 24 | QN | FHoOKIAE OHE | Ear: density FEORLAE DL Bz 3 | M lax
*) HE | 5 | medium
(+) VG/ | 7 | % dense
MS
92
A
29 | 25 | QN | HZEKIORMED | Grain: length of JFERLDORIED E X Bl 551 short
* | & brush hair VG th medium
(+) 92 B long
A




% |u |- % B . " ®BE ‘
g5 | (Characteristics) # % ﬁﬁﬁ e (State) AR fi
% N |7 (HAFE (English) T (B AZE (English) (Ex.Var) 5
30 | 26 |QN | JHZHKIDIE Grain: shape JRZRLDTE Bl MR slightly elongated
(+) W& AR moderately elongated
VG/ 720 Y | strongly elongated
MS
92
A
31 PQ | REHRIDOE Grain: color JR 2RI D, Blg2 = white
VG 7R red
92
A
32 | 27 | QN | 5iFhkioo 7 = / | Grain: coloration JRERLDO 7 = ) —Vx | B8 | 1 | B3R absent or very light | Produra
(*) | —/ABUSZ & D | with phenol IR P 5 ) VG | 3 | ¥ light
(+) | EE 92 5 | medium
G C 7R dark
33 QN | T 1000 grain weight JRERLOTRIOES | WIE | 3 | /b low
g 5 | medium
MG | 7 | K high
92
34 | 28 |PQ | ik Plant: seasonal type F &M B | 1 | el winter type
*) VG | 2 | s alternative type
(+) C FExhl spring type
G

-10.




wolu |- % B ) ” wo Rk )
g2 0o |° (Characteristics) o= s (b (State) PRl fs
|V e A = HE % B (EX.Var.) %
=N | 7 (A A (English) * (A AGE (English)
ERkENEE VD IPE (35-36) BRAE
Characteristics derived by using Electrophoresis
(7 VT = AlEk% Glutenin composition)
35 QL | GluA1i&{=1 | Allele expressionat | Glu-Al &fs T FEIZH 1| NUF1 band 1
(+) | FEIZH D xIriE | locus Glu-Al B XN AR T DFEBL 2 | NUFR2 band 2
faf- DI 3 | NFEL | noband
36 QL | Glu'B1#{& 7 | Allele expressionat | Glu-B1 {5 1-EIZH 1 | S K 6+8 bands 6+8
(+) | FElZH B38| locus Glu-Bl D XNLBAR T DL 2 | N R 748 bands 7+8
51 DFEBL 3 | N K749 bands 7+9
4 | NURT bands 7
5 | /S K 13+16 | bands 13+16
6 | N> K 14+15 | bands 14+15
7 | 7N K 17+18 | bands 17+18
8 | N 20 bands 20
9 | N2 K 6.1+22 | bands 6.1+22

-11-




VI i3 A (Explanations on the Table of Characteristics)

WE1 TELIHIOTY F T =r05E M
Char.1 Coleoptile: anthocyanin coloration

TRV T=

fHEhI R
KD Y
RERY FT
AR

A

A A A 40
s A e A
&

A BRLE ORE Tk

100 i1

KIR L TR0k A & v — LN AR EICER LEESE D,
FEERR TR

FELEIODHIemICAR D E TIIRERESLHET T, #0%, 3~4H
15,000Lux OE LA T,

15~20°C

FELLONTDICAERT LR (81 8EM) AF=2— F&RO 09-11
FHEROVE 1 281,

KBMPEDORBRIIT CHEDORE L L7 b b 28 OB L&D 5
Z &,

Method for the Determination of Anthocyanin Coloration
Number of grains per test: 100 grains
Preparation of grains: Set up non-dormant grains on moistened filter paper covered with a Petri

dish lid during germination

Place: Laboratory or greenhouse

Light: After the coleoptiles have reached a length of about 1 cm in darkness, they are placed in
artificial light (daylight equivalent), at 15,000 lux continuously for 3 - 4 days

Temperature: 15 to 20°C

Time of recording: Coleoptiles fully developed (about 1 week) at stage 09-11

Scale of recording: See characteristic 1 in the Table of Characteristics

Note: At least two of the example varieties should be included as a control when testing for
distinctness.

BE 2 HE

Char.2 Plant: growth habit

1 BN erect

3 :l:lﬁﬁ semi-erect
5 BASE intermediate

? 4: &i/3>< - semi-prostrate
9 1£5< prostrate

BRI L T O OREBOBEIT L D AMUDTE L 53 F SR DO T Edh & 1E 5 5

ZHW5D,

The growth habit should be assessed visually from the attitude of the leaves and tillers. The angle
formed by the outer leaves and the tillers with an imaginary vertical axis should be used.

12



WE8 Mok FEOHICEAT HE
Char.8  Culm:density of hairiness of uppermost node

4, f i
-".-)"."'"I' it
f .’||-|' it
Y Lot
i !

L T
T Laglptt!
AR

3 7
il e
weak mednum strong

PE 11 FOL
Char.11  Plant: length
BT, IR OHER Db @V ED Kl £ TEIET D,
Plant length should be measured including stem, ear and awn. The length is taken
from the base of the plant to the tip of the highest awn.

TBHE 13 FEO =D EE KRR
Char.13  Ear: distribution of awns

1 2 3 4
[P FEDSITEE BEDNI3 5k BIRIZEE
awnless tip awned half awned fully awned

13



JEE 15 CEoRX
Char.15 Ear: length of awns at tip relative to length of ear

|

2
BEL D E ] 5 LRV
shorter equal longer

WHE 16 & DIE

Char.16 Lower glume: shape

1 2 3
U7 FEHIE DA
ovord medim oblong narrow oblong

WE 1T EROJFEHOY
Char.17 Lower glume: shape of shoulder

//\:
1

2 3 4 5
TR R R K- EF F2O<bIEILHY
sloping rounded straight elevated elevated with a 2%
beak

14



JHE 18 FERADJH EOME
Char.18 Lower glume: shoulder width

3 5
e H

7
s
narrow medinm broad .
WHE 20 #EHEOL BIXLOMRY
Char.20 Lower glume:curvature of beak
//\\ /\
' !
1 3 5 7
e 55 H G
absent weak moderate strong

JWHE 22 FEEE T OHIBOOE S
Char.22  Straw: pith in cross section

1 3
i i |
thin medium thick

FEE OB OMOE S 2842
The pith in cross section should be observed half way between base of ear and stem
node below.

15



THE 28 TR O
Char.28 Ear: density

3 5 7
il 0 #
lax medium dense

WAL, MEOE/ ORI OEIEG TRET D, mWEIGITEWEEZRT,
Ear density can be determined by counting the number of spikelets and then dividing
the number by the ear length. The higher ratio will indicate a higher density.

WHE 29 JRERDORBIEDR S
Char.29 Grain: length of brush hair

I

L A
/Mh\ /ﬁﬁ\&h /m \
1
7}

3 5
S ax
short medium long
10fEFRE DN —_ZAEH U, RERLOTE D & Jedin 4 8155
Observations should be made with a hand lens (x10 magnification). Brush hair
length is viewed from the top of the grain on the dorsal side and can be described in
the following ways:

WHE 30 JREKRLDIE
Char.30 Grain: shape

/\ _

AR R IR0 HIR

slightly elongated moderately elongated strongly elongated

16



B 32 JEERID T ~ ) — Il LD E G

Char.32 Grain: coloration with phenol
7 x ) — )V D ITE

HLEORI 2K 100 7 (MEAEEORIZEHAT 5 2 &)

AR 16—20 WffElIAKICIR L7, REOKZFRE L, ftEL T2 LT
EfEx v —1 (ER9em ) (@K

ARIEDIERL 1% 7 = /) —/VIEIRERER Z & I2HER)

D F Ko BHTeda 3/4 2123

AR P S

B e SRS EHOY 2 5RVARET
L 18—20C

A AT R IA1% 4 W]

PERfER A RrMEROIEHE 32 25 M

s BEeHY O EDIFEE L TE@ENEDEMK 6L 54 5 &L
THETLHILENTE D,

Method for Determination of Phenol Reaction

Number of grains per test

Equipment
Preparation of grains

Concentration of solution

Amount of solution
Place

Light

Temperature

Time of recording
Scale of recording

JEE 34 FEME
Char.34 Plant: seasonal type

100 grains for distinctness and uniformity.
The grains should not have been treated
chemically.
Petri dishes (approx. 9 cm diameter).
Soak in tap water for 16 to 20 hours, drain
and remove surface water, place the grains
with crease downwards, cover dish with
lid.
1 per cent Phenol-solution (freshly made
up).
The grains should be about 3/4 covered.
Laboratory
Daylight - out of direct sunshine.

18 to 200C.

4 hours (after adding solution).

See characteristic 27 in the Table of
Characteristics.

PEOZD, EELFEZIMZ TETOMEEZREET 5,
R OEBOEE S BRI LR (T a— FRORAT =V 91/92 [TiEL T &
&) . AL 2Bl OREZ AT D, K2 A T ORBIZLLTITRT,

FkE &R WRTHHED— REDORAT— 45 FLIES M) 1ITE L TUWARUY,

Fh AR +ifEa— FROAT—V B E2BLZ T JRAELTAT—V 7500 E
2720 AT — 90 B2 7RV,

FE FEa—RRORT— 90 225,

The seasonal type should be assessed on one or several plots sown in springtime. At
the time when the latest spring type variety is fully mature (growth stage 91/92 of the

17



Zadoks decimal code), the growth stage reached by the respective variety should be
assessed. The states of expression are defined as follows:

Winter type: The plants have not exceeded stage 45 of the Zadoks decimal code
(boots swollen).

Alternative type: The plants have exceeded stage 45 of the Zadoks decimal code ---
as a rule they have exceeded stage 75 --- and have not exceeded stage 90.

Spring type: The plants have exceeded stage 90 of the Zadoks decimal code.

ffﬁ =1 35 36 EXUKENEDHNA Char.35-36  Description of the method to be used
w2 & Bl
(%)

2. W

77 UNAT IR (EXIKEHICFINICER L H0)
A7 27U A7 2R (L)

TRIS (FRVRERBFUAFAT I AHXY)
SDS (FFYVAHEET hU 7 L)

APS (BT =7 2L)
ANVAT RS ) =)L

TEMED (F hIZAFAH AL TT V)
TCA (Z7=VR)

s

KRS

Ty

TH ) =)

rr=Y (£7213G)

A=) VS

AL ) —=)VEIF ) —)L

I~ =7V YT INL—R—250

I~ =TIV YT TN —G—250

32 EXRYKE) (W) HEEIR

PRAFIR
7Y 1411g L TR 1S 3009, SDS 100gllZ&EKEMATL] &%,
FEHERNZ, RFIERZZAEAKTL: 10 ITHRT 5,
%fﬁ@miimfzﬂﬂﬁﬁﬁﬂﬁf%éo%ﬁﬁ@ﬁﬁlﬁ%ﬁﬁ%#&m:&o
P O p HIZ 8.3 11K &1 5,

3.3 AFLEELK
331 SRS N ORAFHEER (1M TR 1 SHilE, pH8.8)

TR 1S 121.14 g & HfE(d=1.19) 20ml (2 KEZMZT1 1 L35, Z OREEKIE
A CT20ARGNARETH S,

332 AX XU THNARIFEER (1M TR 1 SHEE., pH6.8)
TR 1S 121.14¢g L/ 78ml ([ZREKEZMZT1 1 ¢35, ZOHEEIKRIZ4CT2
MABRIENTRETH D,

3.3.3 10%(W/v) K7 S LfifigT b U 7 Ak

SDS 10g ZZEFKICEEN LT 100ml &F 5, ZORMFHKRIL A CT 20> HERAFH FIEE
Th b, RIS T, SDSHBHEMEL TV, L T L200ZRHTSD S
RS E D,

18



3.34 1%(WN)IBWiEET > & =7 LK
APS 1g # ZBKIZEE LT 100ml &35, Z OWRIIFERERNICIES,

335 T 7 UNT I FEGFK
77 UNAT IR 40.02g (ZFREKZ AT 100ml &5,

336 ERATZVUNLT I NRFIR
A7 7 U7 2K 051989 (ZAKREK AN AT 130ml &35,

34 Ytk

341 7~y —7V U7 IN—G—250 0259 L7~ =NV IT v hT—
R—2 5 00.75g |2 24K Z % C 100ml & 3%,

342 TCA 559 &oKEEEE 65ml, A%/ —/LE/-i%=% 7 —/L 180ml, 3.4.1 #& 25ml
WCEREAKREMATLL &5,

4. Jiik
41 HEHEOHMH

411 TN T=rDHOHH

@%%Ayv~(m®ﬁﬁf%ﬂ)1%ﬁ#é ¥y & AR L 72 BB AR R (3.1.1)
. RUEBEBNEHZEOOWE 3ml BREORY =F L 8 ikE OB F =2 —7 Oz
ANTIERE S, B & HEER O A 1%, 59mg/0.75ml &3 %, EHlHIX=IE T 2 K
MWInD, TORNZEE, RAT v 7 AIFHh =T THREBL, 2005, S8
RI#R C 10 so[MiRAfF S8 CTHmAEd 5, %;—7%1%mgf5 SO EET D,

412 T U TG ERL FVT = Offi

TNT = e T )T P REICRRN LT CTED, Z VT VIO, 1T 0D
%W%(lﬁiti#ﬁ)EAMGLQOEW%\?DEEW#:?DL¢£ulﬂf\
IR T B R T 5, RIS VT = O 7= D12 I BIR(3.1.2) 0.5ml % /1. T,
SR T B RS 5,

VBN L &9 & 2O RIZS NV ORI OKEIEO R E ST Lo TR, — I,
10pl 72 L 25l HiVE 3 Th 5,

4.2 IO

FAWBIEBEOT A N> T BERTHRTHBE L=V 'y NEMANLTDH, B
Ty hO— T =T ERHWD EEE, TR TELELL LY AR E LA
95 1 HANCEE ZMALTSH & LUy,

421 Mo (10%7 27 V7 I R, pH8.8)

TREER L (180mmx160mmx1.5mm) EAERKT A7, 77 VAT I RRFIK
(3.35)20ml & A7 7 VLT 2 FERFFEH(3.3.6) 26ml, 7 /L{R1Fi%(3.3.1) 30ml % =Rii TR
AT 5, BRAWIZ 100ml OT 7 F—T7 T AaNT 2 5720 L 3 it TERKET 5,
ZhiZ, APS(334)2ml £ SD S(3.3.3)0.8ml, TEMED 40ul Offin 5 EEHND)
EMZ D, WIZ, BRIEESNLTRNWE IV EEBRSEALT, BRICEWTEAS S
5,

VBT MIEICET, 3em RV L dem D AH v XU T NLDTDITZEX KL
TEL, FAYOERMIIENy FEHAWTTZ ) —/L (73R8 K) THEEERLED,
0 I ETHANKDDLDT, VAR EZAEAKTEERS TTE, AR TEIT,
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422 HfRMTN %7 27 VAT IR, pH8.8)

P72y F2BLV2 %2R T D720, T%REOT 7 VAT I RBRLETHD,

THEER AL (180mmx160mmx1.5mm) FERET S0, T 7 UALT I FREE

%(3.3.5) 14ml L7&8EK 6ml, B A7 7 U7 I FEEAFIR(3.3.6) 26ml, 7 /LAR1F#%(3.3.1)
30ml % =RiE TIRAT D, IBAWRIZ 100ml DT 7 F—7F ZAaNT 25720 3450 T
HARETDH, Zhiz, APS(3.34)2ml & SDS(3.3.3)08ml, TEMED 40ul (ffin
SEHZEMAWD) ZIA 5, RIC, ZRIAENE TRV IICF VA EEESEALT, =ik
IZEWTEAIE S,

TINTEy MEWRIZE T, AX X TN O7HI 3em 720 L dem DZEX 25 L
TEL, FAVOEHIIESy FEHAWTTZ ) —/L (71388 K) THEEERLE),
0 I ETHAENKDDLDT, VAR EZAAKCTEERS TTE, AR TEIT,

423 AZ X750 B%DT 7Y IR, pH6.8)

50m D7 7 F—7F AT 7 YT I FR(FEIK(3.35) 1.50ml L2727 U 7T IR
{75 (3.3.6) 2.15ml, & VBB {1715 (3.3.2) 2.50ml, DK /K 13.15ml # AN TIRAT 5,
ZEZIREDDEL, ZHUTAP S(3.3.4)0.75ml £ DS D S(3.3.3)0.2ml, TEMED 15ul G
MHEHEAND) ZINZ 5,

INEEEREBAE LEOEBIC A X 75N a5 vty hO EmETEZ N
N5, ZBRIBENTRWE I T ray AEfHA LT, BRT2HEEAIE L, £
DOLATLETNTE Y MPDENICHRN T, ARVKEIEETR(3.2) TUkEE 2 37 <,

4.3 FERUKE)

7\ B O TE AR ER(3.2) &2l 7- L, 1I5CICHmEIT 5, EHEADODL, Br=
VY /S GINAR X TN EEEHTE T SmAem? GELE LISy OEHERTE
LRIKBEAITV, EBIC~—H =7 LD FutlliET 5 £ T 16mAem? (Bx KFEE 300V)
TUKENVZ LT 5, IBEILHIZ I5CEHMERFT 5,

4.4 [EER IO

TNty a7 BHRD LT E, 0% 15%(wiv) T C A 250ml DN T
72 &Y 30 REIEE S D, FAERBKTTTE, Yemik(3.4.2) 250ml &V C=ER
T—BrgET 5, BT LHSERWR, FIUEARY =F L ARITEARAFT 201
FRELIK T,
fhogEELFHTE S (e 2E, a~v—7 VU7 F 7 A—GRREEEDTC A
DIHT), TIVOFEL « Yetb D72 O FEHKENI 22 SRR S X, 7 VIS BL T A e L Fl &
AT L CiRD D & L, FEHE S ROy L BBRUKEI O BENE (4 1-8) 2550 e
TXDIFEITHBE TR ITNIER B 720,

TIVT = U RINLIBAR T DR

ORI, FROMNBIEFEMIATE DL L 0IT, £lo, B0 REAIT DRI
FEIF LD L DITHER L TH D, T 2L, ffE Courtot (25 H AL 5 XINLES T & bk
LC B BETEICHDTRTOI VT =N ROME &S TERIPN TN, 7.
Payne DMl LB /30 Rk & 12, Payne - Lawrence (1983) (255 < &% LB m 11T
BEZ b5 FHoFbhTn5,
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T 35 GlurAl AR T HEIZ & 2 RINLEAR T DBl
Char.35 Allele expression at locus Glu-Al

Glu-Al locus
Example Variety Note
(Courtot)
1 2 3
............................................................ (IR L) B (5 S
1 (113)— 1—
22* (108)- 2/2% - 2*—-  n(no band)
i (107)—
4 (106)-—-
5 (103)-
6 (100)—
6.1 (99)—
7 (98)— 7 --
1314/ (94—
20
15 (91)—-
16/ (90—
17/18 80.5)
22 (87)—-
8 ( 86)— 8 —
910 (83)—
12 ( 80)—- 12 —
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JE'E 36 Glu-B1 &I & 2 KSLBAR T D ¥ EL
Char.36 Allele expression at locus Glu-B1

Glu-Bl locus

Example
variety Note
(Courtot)
1 2 3 4 5 6 7 8 o
@ OO @ W D@
1 (113)--
2/2* (108)— 202*—
3 (107)--
4 (106)--
5 {105)--
6 (100)— 6—-
6.1 (99)—- 61—
7 (98)--- 7 T—  T—  T--
1314 (94)—-- 13- 14— 20---
20
15 (91)--- 15---
16/ (90/— 16--- 17/18—-
17/18 89.5)
22 (87)— 22—
8 ( 86)--- 8 — 8- 8—-
8/10 (83)--- 9
12 { 80)--- 12 —
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The descriptions of the growth stages of the Zadoks decimal code for cereals (Zadoks

etal., 1974)
Zadoks FEROE 6571
B3] 26 Main shoot and 6 tillers
Decimal code
00 75 FE 7- Dry seed 97 FEEROH T 5015
01 W%k 4 Start of imbibition Main shoot and 7 tillers
o T TR o
03 W7k 5E T Imbibition complete 28 L2 MOV 8 517 5
TR Main shoot and 8 tillers
N Narand N I\
05 Radicle emerged from seed 29 fﬁéﬁv\% 9 XL EDT)
[\ hEs O
07 @%b)fj’%%@”uﬁﬁ Main shoot and 9 or more tillers
Coleoptile emerged from seed DD LD
REAIRIC R DZ < 30 S
09 : T Pseudo stem erection
Leaf just at coleoptile tip B 1ERRD IS
FSEE 2 Srpen FE 23 Il B 7)™ e
10 %%7}) o 15D ttl’fﬁ“_ 31 1st node detectable
First leaf through coleoptile o R AL
prva—— o 2 NN
11 A 1 S/ 32 2nd node detectable
First leaf unfolded S HNRD BILD
etem i B R~
12 4 2 RORBH 33 3rd node detectable
2 leaves unfolded B AR D IS
prIa—— o 4 BN
13 4 3 RORBH 34 4th node detectable
3 leaves unfolded B MR AL
Jeten e 5 R~
14 4 4 OB 35 5th node detectable
4 leaves unfolded 6 ENRD SIS
tem i B R~
15 4 5 R ORBH 36 6th node detectable
5 leaves unfolded EHIENBD BILD
P ke )E‘D
16 ?g\fgﬁie ; 37 Flag leaf just visible
—— 39 Flag leaf ligule/collar just visible
17 57 BED B 10 -
7 leaves unfolded DO ED IR
prIa—— TEDFIHE
18 fﬁ;\fgfjﬁe q 41 Flag leaf sheath extending
19 4 9 HEDIEDH 45 Boots just swollen
9 or more leaves unfolded TR—
0 47 1 HE DD PR
20 Majicn shoot only Flag leaf sheath opening
T I T RAOEREDHILD
21 L2 MOV L 510 49 First awns visible
Main shoot and 1 tiller LN BT
v TN D AT 55 1 /EDER
22 ﬁa%\%hg;?ar% d]; ?_L”/;S 50 First spikelet of inflorescence
SR A S visible
23 B I OU D g1 s O 14 58
- T > o?kkan — '\\ ers 1/4 of inflorescence emerged
24 (B IO A G s O 12 Lk
am;z oot an — ; ers 1/2 of inflorescence emerged
FEKOF L 5T
25 Main shoot and 5 tillers 57 FHO 3/4 HIFE
3/4 of inflorescence emerged
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HHAESE T4

59 Emergence of inflorescence
completed
60 BA7ELA® Beginning on anthesis
65 4245 BAAE Anthesis half-way
69 BA{ESE T Anthesis completed
70 -
» SIS 28D B
Kernel watery ripe
73 FLEAWII Early milk
75 FLEVH ] Medium milk
77 FLEVE ] Late milk
80 -
83 FZ AT Early dough
85 4 H 1 Soft dough
87 il #47% 1] Hard dough
90 -
FURDE L CRFEDOINTHIS Z
o1 L 7SR
Kernel hard (difficult to divide
with thumbnail)
FRDL CBERONTELN
92 DHTRN)
Kernel hard (no longer dented with
thumbnail)
% % B R
Kernel loosening in daytime
R, ORI LAY K OEIR
94 Overripe, straw dead and
collapsing
o FE T ORI
Seed dormant
TERMET- DI 1173 50%
96 Viable seed giving 50%
germination
o7 FET-ORAR A & %
Seed not dormant
08 2 ARBR D5 %8
Secondary dormancy induced
99 2 ARIR DIE K

Secondary dormancy lost
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