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53 EE B X OLHEY) I AT B

e b 7 1) A ?ﬁ%ﬁ H A i A R R ﬁ%& N Uﬁ‘é [0} 5:‘:"\ h
#E (A.R) (H. /) (cm) (cm) (AK/nf)  FLEE ] Z I
ELxL 4.15 6.07 88 9.1 435 .3 0.0 0.5
o =Y INFY goer~ 41T 6.07 86 7.7 430 0.1 0.0 0.0
F'Eﬁgi;ﬁ*gﬁﬂ IFIAAY 20114 419 6.09 81 7.9 412 0.4 0.0 0.0
AR <o 46 6. 06 89 8.6 460 1.6 0.0 0.4
k615 4.20 6.08 90 8.4 462 L6 0.0 0.0
HLEHH 4.16 6.09 87 9.2 396 0.5 0.0 0.0
IS 4.20 6.09 91 8.3 427 0.0 0.0 0.0
EEE’@% SFIHAY 2009 4,21 6.10 73 8.3 407 0.0 0.0 0.0
8 S AEON 4.18 6.09 85 8.7 358 Lo 0.0 0.0
k61 4.23 6.10 87 8.7 381 0.0 0.0 0.0
- EEEDD  gg0g 417 6.08 86 9.4 388 L2 00 0.0
e ST/ MY 201 4 6.08 87 8.1 425 0.1 0.0 0.0
srssnry P 400 6. 09 80 8.5 380 0.0 0.0 0.0
ELxb 4.18 6. 06 91 9.2 398 0.5 0.0 0.0
- =B 4.20 6.05 91 8.3 378 0.0 0.0 0.0
= IFIAAY 20114F 4.20 6.07 82 8.6 357 0.0 0.0 0.0
S AFOMN 4.19 6. 06 92 9.5 428 L0 0.0 0.0
Ja k615 4.22 6.10 95 9.3 424 0.0 0.0 0.0

1) IRBSRE O BB ALIZ20074E B IE N 6.9 g /nd, 20084F - 20094E)137.3 ¢ /nd, 20104E1%1374 g /nd, 2011
R 6 g/nd. FU VIO BEMENIE, 20084F - 20094EEEIE N7.6 g /nd, 20104EfEI135.1g/nd, 72g/
i, 94g/mi® 3Kk, 20114FFE136.0 g /mi CTHi L 7-.
BROBE LIHEOBEREE, 0 () ~5 F) .

= . TN . I . 7
St L whis e (W e oy SHECTER g g MO DR RN i
b

HLEbHb 55.9 114 139 848 41.4 5.0 4.0 65 5.8  11.1 62
e =V AAEY 9907~ 40.4 82 100 831 41.6 5.0 3.4 86 5.3 13.3 64
F%’}giﬁ%ﬁm IFIHAY 20114E 46.1 93 114 830 40.5 4.5 4.8 86 4.7 12.8 5T
AR SLAEDOD TE 575 115 141 816 39.4 5.0 4.0 2 55 8.0 17
K615 49.7 100 123 812 39.5 5.0 4.9 0 5.0 8.1 18
HE161%5 46.5 110 106 813 39.5 5.0 4.0 — 50 8.0 50
o =37 HFY 43.9 104 100 834 41.3 5.0 3.0 - 6.0 10.1 60
EIE”E%E IFIAAY 20094E 42,0 99 96 831 40.0 4.0 5.0 - 5.0 9.7 48
S SHLEON 44. 4 105 101 803 37.5 5.0 4.0 - 6.0 7.4 11
k614 42.3 100 96 809 40.0 5.0 5.0 - 5.0 8.0 21
U LB HFEEDLDL  gp0g~ 614 — 132 837 41.9 5.0 4.0 64 5.8  11.4 62
T =3 BFY 2?114; 46.5 - 100 832 41.8 5.0 3.3 80 5.2 13.3 63
srzsoary P 509 - 110 827 41.7 4.3 5.0 78 4.7 12.8 56
HeEbHb 64.2 98 134 838 39.5 5.0 4.0 — 5.0 8.9 59
kUL =¥ HFY 47.9 73 100 848 40.5 5.0 4.0 — 5.0 10.5 66
e )3/ HAY 20114E 53.6 81 112 844 42.4 5.0 4.5 — 4.5 10.3 59
S EOHM 73.2 111 153 828 40.1 5.0 4.0 — 4.7 9.2 23
k615 65. 8 100 137 829 41.3 5.0 5.0 — 4.7 9.0 21

) R (B ~9 (R, Rfuidl R ~9 B, MBlmiixl (FF) ~9 (kh).
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BT BB X OV BRI

JERL, BB & 0°60%% o i BB

A T A,

By men oy Mg B g gy e T e

WD (%) (%) oy ) %) (um) i

(%) (%) (%) (%) (%) (ml)
TLEbHb 62 11.4 1.57 71.9 85.6 29.2 61.7 90.2 10.3  0.41 73 21.5 57
=AY 63 13.6 1.60 68.0 79.0 25.7 62.6 86.4 12.6  0.47 74 22.2 58
I/ AFY 56 13.3 1.72 69.5 80.7 30.8 59.7 88.9 11.9 0.46 62 22.8 82
SO 19 8.3 1.60 69.5 84.8 41.6 55.3 88.8 7.0 0.38 32 22.6 16
JEMR615 17 8.2 1.70 64.8 78.6 43.8 53.7 84.1 7.2 0.42 28 23.9 19
1cw 71 13.3 1.56 71.8 84.1 26.7 62.6 90.7 12.5  0.44 76 22.6 68

1) 20074F~20104F BE D34,

1ICW (No. 1 Canada Western Red Spring) UM A: i S #u g BRI IR 43k O INHEY) % i .
1CWIE20074F ~20094F 13 BMOKE B A BAR 22 © O E LS., 20105E X3 &4 S HEA.
NV BIAEREIEKEA, 530, EH615 XA B A .

60% K DA, WALRLES X O O BB

o TP >0 5 A
R4 &E 7 A HiL N
i " k wAs SR e e
B4 T S T N “(BEU)’; W(g%)g 3
(BU) (BU) ° (43) NVEY
FEEHH 89.1 -1.58 14. 2 1035 360 61.0 3.5 6.6 43 60
=) A 88.1 -1.10 13.2 722 137 64. 6 4.6 4.3 78 57
2+ /AU 88.8 -1.35 13.0 658 124 60. 6 6.6 6.1 71 65
BN EI2¥ 89.8 -1.91 14.9 1167 421 53.6 1.4 0.8 131 36
k615 89.1 -1.77 14.9 853 196 53.0 1.5 0.9 121 38
1CW 89.1 -1.47 14.2 677 147 61.3 9.0 15. 4 26 78

) Lok IR, a w3k, bk IIHBA.
M EFRRETH L. 607 ORHESTHEIT 7
T, BAEWLBIRAZ AT 2 UEEE B0 =3 77
U] XD 23R4 Y MR, KGEERIE R
T[=Y77F0] XD006RA >~ MEW., O
B, #AiiE T, RaAid R THD.
WAL NTOY A—=F =) 271F [5LIEDH]
XDEW “RRE" T [=y /284 ] LEMRET
HbH., TIT—ZAFEIT R4 T, TIwrsI
ADBREMEX “hROVKR", TL—2s ¥y E
RRKT T, [AL1EoR] EFRMKIITIE—-AH
BBIE AR K L7285 o Wx-Blb & F>, %
RET7T Iu—2AMWTHL (3K, H7K).
BHMIZB TS A ML — MEICX BN VREBRT
i, TeE&556] &, MNEBoBRAEGAED
(=3 /7 7FV] L0228,V MEW103%TH -
7oA, NUVEMIENIE (=Y /7 2430 ] L)@l
7. Ld»L, 208 HIE 3+ 7204 ] &
DAL, BANESEMROICW X0 2k DKo 72
(% 8 3). HARS U BANWIZEATIZ BT 2 ik &
BHEONVRERTIE, EHEEGAEN1L5%D [

E606] BMRAL. BV EITwmANEZEHRO
ICW & T, FBEEORERMEZ RS, A
BB L PR DN v 2 1EN S EFHli S
7o. F7z, R URMITEL, RNUERIA LS
WAEREIRFE%ET, $2534 L5V, filu&ix
V7 PTHEEDP T [3F3I 72841 &)
TEEME, #MBl, WHoWwThd m RS e (68
9%, HH2).

NV ERRAHZMEICH T HHEBRME

1 WABRICH T 2HBRARE

LTI T 2010 4F B 2 & 3250 i i e 58 B AT % 47
=T Ay ] b B O #EE ST
THo 7272020104 BN S 2 7 A O BLHERER b 17
o7z (105, #1138, N EKR AR £~
¥y —ToOHRAEMETIE, BEELRED [RBA615]
SR LT, MABIE 9 H, BEiE 4 ~6 HF L,
REERPEL, MESCHBUIFRE, RAPUHD
AR L, MBRHOREZA SN L) o7,

-7
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8K BHMIZIHIT B E N RERA

e 6O%EY L B e Sy

i lomam TEF wm o w0 wEm

- (%) Gy®)  (ml)  (ml/g)
THEEHH 10.3 61.4 4:12 766 5.2
=B 2007~ o5 65,0  3:06 780 5.2

S 20104F

SFIAAY gy 1L8 626 302 850 8
1cW 12.5  63.1  3:54 883 6.0

) 2007~20094E D1CW I MR EEE #e 5 Bk R 70 & D MEAE L5,
201042 B2 I B T & 20 DA

7 EFAli

7 i At
4 HABIES CpHE KB TEL G Mk &0 %

Blsi 30 10 5 5 10 5 5 15 15 100
TLEHbH 22 6.2 3.5 3 5,9 4.1 4.0 10.6 11.2 171.4
=AY 22 7.4 3.4 3. 5.4 3.4 3.8 9.8 10.3 68.8
XTSI AAY 27 7.0 4.0 3.8 7.3 4.4 4.0 10.5 11.3 78.9
1CW 29 8.4 4.5 4 8.5 4.5 4.5 13.0 11.0 87.4

IR HRHOMELZ 72 HA S Y BAFFERT I 31 % BN & GBRHR
BE B

60% Ky WE R AR IBRORE R (T0% mh A A i)
= <
wis o BN TG kR mmam . AAm o o
(o) TKE kR R G W RSO0 s Pl
(%) (%) (43) — (4y)  (ml)

TEELD 1.5 455 20.5  2-1/8 4.3 68 2115 5.30 3.5 3.3
I A gg?g; 12.2 45.5  19.5 1-5/8 2.0 71 2030 5.03 2.0 2.0
HRW e 102 42.5  18.0 2 2.5 72 2030 5.08 2.0 2.0
1cW 12.3  46.3 19.8  2-1/4 4.5 59 2203 5.51 4.0 3.8

i) HRW (Hard Red Winter) (3REEDHANEHNT, 2010EHEEDF— 5.,
20094EBED1CW &L HRW X EMKEAREERR 2 5 OMES., 20104 138 B &0 HHEA.

B A
P #
Y2 S8 P (aat
W REEVEE RRE M JEL ME &0 RE Ko
Bl g 10 10 5 5 10 10 15 10 15 10 ’

TxbH b 9.70 9. 45 4. 85 4. 88 9.55 9.45 14.48 9.55 14.48 10.00 77.11
I A 9. 20 9. 55 4. 60 4.38 8.90 8. 65 13.13 9.35 13.13 9.25 71.90
HRW 10.20 10.20 10. 20 10. 20 10.20 10.20 10.20 10.20 10.20 10.20 70.96
1CW 10.00 10.00 5.00 4. 88 10.00 10.00 14.55 10.00 14.55 10.00 79.18

ITUHAFY EEELD 1CW =V /AAY HEELD 1CW

(78 B A0 1 14EPE) (1L 0 E201 14EPE)

BHE 2 HASCHAMFZEHIZ BT 2 83 L BB DS > DA



i H 5

XL, BRERLTHEIIRPEY) - 7.

mEEENT (= 7 24 ]Il T, BER
BRIERLS, BBIIZ» o7z, R OV /2w
DFEEID R, WL L, SBlmE b ER .
BT, (=7 74) ] IZHhXT, BRI
FIFERE, MREEC, BBEFRRET, By

T 3 H, IOl Tidl HE 2o 7.

IR

SN [ L &5 5] 23
Ve ERHICELDA ML= METORSVRBTIE

(L& oo ] O&HAGHRY =2/ % ]
XV 25K A Y MEL, T2, WAKEIEZHE 725D
O, EEMERLHWHBEN, /3 OREFMIIFS%T
hotz (H12F). [RLE55] OBEOE AR
B I=3 2040 ] XYRREroTz, HANRNUE
WFZETIc B A fEEEIc L A 88 VT, 1F

50 %% 7o 7z. FUEB LR OABIRAHOVTNIZBE T
102 MR EMRRAHEN £ >~ & — 12313 2 325 R e PR AR
ks R4 HEE R MR R mR mk S ka mE
b sl| a (H.HB) (H.H) (cm) (em) (AK/mt) FRE Jﬁ; [OX I (A}
o ErELD 4.15 6. 06 91 8.0 441 0.0 0.0 0.4 0.0
Eiﬁ% =¥/ AFY (k) 417 6. 04 82 7.0 366 0.0 0.0 1.7 1.3
" EM61E (1) 4,24 6.12 89 8.1 466 0.7 0.0 1.3 2.2
HEEHbH 4.16 6.07 93 8.3 584 1.3 0.0 0.4 0.0
FUAE =AY (W) 4.18 6. 05 83 7.1 474 0.1 0.0 1.8 2.2
ERRe1E (FE) 4,25 6.11 86 8.4 473 1.1 0.0 0.9 4.2
) BB HIZ20104F - 20114E D F34.
BIRB L OEOREIZ 0 () ~5 (H).
(41024 %)
s s poem MEE LR spm run oam
T 1] a (kg/a) o (2) (2) il B
(%) (%)
. TLEHH 43. 4 106 161 806 38.6 1.5
gfﬁ% = HhFVU () 27.0 66 100 803 38.0 2.8
" EhkelE (1) 40.9 100 153 785 37.9 4.0
HEELH 57.9 134 164 792 37.2 1.9
RUALEE =~/ A4V () 353 82 100 801 37.5 3.1
EARe1E (1) 43. 4 100 123 785 36.4 3.3

i) ARl (kk) ~6 (F).

H11F VIS 330 % S5l i A ke B o) 2 R A

- w . o=
. " MRS B ME O EE OB sk S RE ke
B A BUR) OLR) (em (em) GR/m) RE M5 o O
T FEEHH 4.19 6. 08 84 8.7 264 0.0 0.0 0.0 1.5
" =AY 4.21 6.11 82 7.6 254 0.0 0.0 0.0 1.5
ek HELEEHH 4. 16 6.07 80 8.7 313 1.0 0.0 0.0 1.0
=/ AV 4.18 6. 08 78 7.6 323 0.3 0.0 0.0 2.0

1) FBRHS R 20104F - 20114F D F3.
BIRB L OMEOREIL0 () ~5 (H).

(511565 2)
. . THRE MR AME THE A8
B AR (ke/a) (%) (&) (5  &E
e FEEHH 35.4 150 784 39.5 3.5
" =) A 23.7 100 788 41.1 4.3
ek TEEH5 40.9 154 784 35.4 2.9
= 26.5 100 800 41.9 3.0

) AEaEIE 1T (BB ~6 (F).



24 ST REREIF ZE S

(=3 A+ X2k )EN, WANZHHEO
ICWISEWVEHi & 572 (55135, 5HE2).

NS OREEAERD S, INORTON Y HNED
LREEB L OREMGE R ACHED L2720, 1
WX 2013 4R ISR L =3 /2 A% |
MO OEMYEBEEIT- 72, 20154EE D IR /N L
BWE AR L 1,203ha, ZOW [T &E55 ] oK
HIFE 1% 926ha T, FEh SR\ ER AT O 2012 45 B /N
Z AR WA 857ha (2 e CHEE Mk 2540 235 m L <
w5,

2 EEhEIERTHERE
ZOMOBAFIRTORKE L 14 RITIRT. &

VL DR HE G L2 T, A R REBE 0 & o o L

<, PRIIZ W EHITH ) —EBO I CTIIA L O

P HA RS > & —

$177% (2017)

37z IR DAL CRER) A I 3R L 7223
A3, ARIGVE R BN PSR S T 2016 4E £ TS
P UL, B, SeREUL, SRR IR R i R SR A 12
RESN, FHMTHEE STV,

V @EiHES SRS LEDER

AR LI, BRI IS T 5. i b
OFEFErIZ, FABICEL-EAEEARIIESL LD
WCER A T T 2 BER D 5. 28 - hiED
ARDOWES v 7 X3IcBT S [1AEL] (FH
GHE) OIMEMIZ115%~14%TH AN, [HE
X0 BENO-O0BEAEGAENMMBL 2255
BOTHICHET S, $72, 9 EATIKRICTHVD,
PEIZIS U TR %47 .

W12 FEFEIL D INOEREINE OB R

60% 1) Lake.
o N YN =
afis mp BOKPE TR IR A aap AN
() FH FFE BES @ PHE LK B JEH @ BUR  EOB () ABCX0.6
A(20) B(20) 10) (5) (5) (10) 10 5 5 15 (100)
TLEHH 8.3 13 14 6.00 3.00 3.00 6.00 13.00 6.00 9.50 16.00  62.50 64. 50
=AY 10.9 16 12 6.50 3.00 3.50 6. 00 12.00 6.00 9.50 15.00 61.50 64. 90
1CW 12.1 16 16 8.00 4.00 4.00 8.00 16. 00 8.00 12.00 20.00 80.00 80. 00
HRW 10.4 14 14 7.00 3.75 3.75 8.00 14. 00 7.00 10.00 17.50 71.00 70. 60

) 20104FBE D ILITTHLRE O i AE.
1ICW L HRWIZ BB i 22 HWEA.

H13R AR EMREHA £ > 7 — OB 2 Hw 72 BA S EAlF AT B 1) 2 BN

R
R SR BR
60%£ WP S B S (70% WAl AR M 1)
B 4, = il AR %Jﬁqfﬂﬁ rA Al <
" (o) WKE Mok RERE DR ER S0P g pi
(%) (%) (%) SN0 NN (1)) &
TLxonn 117 47.5 19.5 1-3/4 3.0 73 2085 5.20 3.0 3.0
=/ A0FY 11.1 47.0 18.0 1-1/2 1.5 65 1890 4. 64 1.5 1.5
HRW 10. 2 42.5 18.0 2 2.5 72 2030 5.08 2.0 2.0
1CW 12.1 45.0 19.0 2-1/4 4.5 62 2265 5. 66 4.0 3.5
1) 20104F BE o 11 L PE O .
1CW & HRWIZ B S 0 D EEA.
e A R
P sR A -
. 8 AR
e R Fifs W REE AR b B BV RE W (BH0.8)
(10) (10) (5) (5) (10) (10) (15) (10) (15) (10)

wHEEHE 9.20 9. 60 4. 60 4.75 9. 00 9.00 14.55 9.80 14.55 10.00 76. 04
=/ HAY 8.30 9. 20 4.15 4.00 8. 30 7.80 12.90 9.00 12.90 9. 00 68. 44
HRW 9.00 8. 80 4.50 4.60 9.70 9.20 10.95 10.00 10.95 11.00 70. 96
1CW 10. 00 10.00 5. 00 4.75 10.00 10.00 14.10 10.00 14.10 10.00 78. 36




EH S N [ X5 5 25

145 PR AEILE R A BT B B (20 1)

“ U SN S RIZEXF % T
M mm Aes  mEm oonm e R Tp AR s 98 e W g e o mow s B
i R dhff4 (H.H) (H.H) (cm) (cm) ) % [0 %T [N s (kg/a) to=  E G ,f
7R RG] (%) () (2 -
Jenk 2010 HLELHH 4. 26 6.15 89 8.9 682 0.0 0.0 0.0 1.0 - - 50.2 98 831 34.0 4.0 X
SR ARG 1 4. 29 6.19 92 8.0 733 0.5 0.0 0.0 0.5 - 51.3 100 838 35.7 4.0 -
FE 2010 TLEHH 4.24 6.16 79 8.2 506 0.0 - 2.0 - - 2.0 50.2 146 823 37.9 1.0 X
2T )N85 4. 21 6.16 78 7.9 405 0.0 0.0 1.7 34.3 100 830 37.7 2.0
BE 2010 HLxbHbH 4.18 6.12 8 7.9 677 2.8 0.0 0.0 1 1 6.0
NFEw T 4.19 6.11 81 8.4 687 3.7 0.0 0.0 1 7_6.0
9010 EEEDLDH 4.14 6.18 61 7.0 345 0.5 - - 3 5 4.0
_________ k61 4, 5 .0 ) .0 4.0
TH HELEDLD 4 . T .5 0. .6 3.
2011 fEAk61%4 4. 27 6.08 90 8.1 332 2.0 - - 0.0 - 25.0 82 766 38.9 4.0
XLroFEL 4. 26 6.06 73 7.9 318 0.5 - - 0.0 - 30.3 100 766 38.8 3.0
#hZ5)1 2010 TLEbbH 4. 17 6.09 79 9.3 321 0.0 0.0 0.0 0.0 0.0 42.9 100 767 38.1 4.0 X
- JERR61 4.22  6.10 85 9.1 38 0.0 0.0 0.0 0.0 0.0 42.9 100 780 35.7 4.0
LB 2012 TEELDL 4.18 6.01 88 87 362 0.0 0.0 0.0 0.0 0.0 40.7 82 800 30.7 A
- X ok 4. 20 6.03 73 9.4 357 0.0 0.0 0.0 0.0 0.0 49.4 100 811 34.1
9010 TEEDHD 4.13 6.04 85 7.9 400 0.0 0.0 0.0 0.0 48.5 119 818 40.6 2.5 A
......... A AR .. A19...6.10 85 7.8 ...452...0.0...0.0.0.0.0.0_ 0.0 = ..40.8 100 849 .40.4 2.5 ... __.
2011 HLEHH 4.15 6.02 96 80 712 0.0 0.0 0.0 0.0 - 50.6 71 828 41.2 3.0 A
......... AxAAI . A21 . 6.06 95 8.9 ...708 .0.0.0.0.0.0.00_ 00 - __71.5_ 100 868 43.1 3.5 ... ...
W 2012 TLELDH 4.13 6.02 87 7.4 213 0.0 0.0 0.0 0.0 0.0 44.4 141 838 42.9 4.0 A
R BRARI 4,17 6.03...79._...7.9_..272_ .0.0_0.0_0.0_.0.0_0.0_. 0.0..31.6__100 877 43.0 4.0 _______.
2013 Rl %‘5) 4.16 6.02 82 7.8 460 0.0 0.0 0.0 0.0 0.0 36.2 97 844 45.5 4.0 A
......... FxAAI 418 6.04 8l 8.4 422 0.0 0.0 00 00 00 00 37.1 100 891 47.8 4.0 .
2014 TEELDL 4. 08 5.30 84 7.6 375 0.0 0.0 0.0 0.0 0.0 50.6 147 840 45.8 4.0 A
2w X3 4.15 6.03 77 7.7 345 0.0 0.0 0.0 0.0 0.0 34.4 100 870 45.7 4.0
2010 B & EHH 4.15 6.06 95 9.0 527 1.5 - - 0.5 - 51.1 132 83 37.8 1.7 OA
L fRbR6L A 4.18 | 6.07. 101 8.4 523 3.8 . s .00 oo .38.7...100 816 .36.5 1.9 .
9] EEEDDH 4. 20 6.01 90 8.4 367 0.0 - - 0.0 - - 44.5 105 884 43.4 2.0 AX
FEAR61 4.24 6.03 91 8.3 500 0.0 - - 0.0 - - 42,9 100 853 39.0 1.8 -
9010 BEEDHDH 4.18 6.08 90 7.7 612 0.2 0.0 0.0 1.0 0.0 0.0 49.5 131 811 36.5 6.0 O
e R JEARGL A 4.26 6.12 .82 7.2 .538 0.1 _.0.0_0.0_ 10 0.0 _0.0_ 37.7_ 100 817 37.3_6.0 .
gy BT bbb 4.17 6.07 77 83 337 0.0 0.0 0.0 0.0 0.0 0.0 34.9 90 803 40.0 1.0 %
k61 4. 20 6.09 83 7.2 446 0.0 0.5 0.0 1.0 0.0 0.0 38.8 100 825 41.6 2.8
9010 EEE % ) 4.16 6.08 79 80 711 4.0 0.0 0.0 0.0 0.0 - 451 106 776 32.1 4.7 A
B AE AT 6.07. .70 7.4 ..756_.4.0..0.0_0.0_00 0.0 _ - 425 100 788 29.7 4.3 ________
2011 & éﬁ% ) 418 6.07 77 7.7 785 0.0 0.0 0.0 0.0 0.0 - 62.1 134 832 35.9 6.0 O
L XBARALNF 418 6.05 .72 7.5 ..658_..0.0_.0.0_0.0_00_ 0.0 __ - 463 100 799 30.6 4.7 _______
2012 & %l’ob 4.15 6.05 88 7.9 626 0.0 0.0 0.0 0.0 0.0 - 57.5 144 800 37.4 50 O
= s TN W 280 I 6.04 74 7.2 .59 0.0 0.0 0.0 00 00 - 398 100 789 31.7 40 ___ .
2013 HEEHH 4.17 6.04 87 8.6 658 0.4 0.0 0.0 0.0 0.0 - 64.7 126 814 39.1 2.8 O
e X BARZAKX ALT 6,02 78 7.7 815 0.0 0.0 0.0 00 00 - 5L.5 100 795 340 3.2 .
2014 & %bb ) 4.11 5,31 83 85 630 1.1 0.0 0.0 0.0 0.0 - 66.4 140 827 36.9 3.5 @]
veAxralX 4.13 5.27 74 7.5 669 0.0 0.0 0.0 0.0 0.0 - 47.4 100 806 32.7 2.2
9010 TEEDHH 4.20 6.05 83 7.7 485 0.0 0.0 0.0 43.4 107 791 35.4 3.0 A
......... ERWAIE 416 ..6.05 .66 8.1_..483 . ..0.0 ... ........0.0_ ... .0.0_.40.7 100 782  34.8._ 3.0 ... .
HEELHDL 4.18 6.03 87 8.2 648 0.0 0.0 0.0 48.4 87 794 37.7 X
ZZR 2011 5H< i 50 4.17 6.01 74 8.1 547 0.0 0.0 0.0 55.8 100 808 36.1
e BROAE 4.15 | 6.01 .75 .85 642 0.0 .00 _______ 0.0..859.1 106 797 .38.8 ...
2014 TLEEHH 4. 14 5.31 92 7.8 620 1.2 0.0 0.0 65.5 110 846 40.9 1.5 A
SAEL 0 4.14 5.30 80 7.8 573 0.0 0.0 0.0 59.6 100 853 38.9 1.7
2010 HLEbHbH 4.23 6.06 73 7.5 315 0.0 0.0 0.0 0.0 0.0 0.0 44.0 94 794 34.8 4.0 A
[ R— ARG 4.29 | 6.10 .87 7.4 ..359..0.0_.0.0_.0.0_0.0_0.0_0.0_46.6__100 777 33.7 2.0 - T
201 EEEHH 4.11 5.29 77 7.8 364 0.0 0.0 0.0 0.0 0.0 0.0 42.4 96 807 37.8 3.0 X
k61 S 4.16 6.03 86 8.2 356 0.0 0.0 0.0 0.0 0.0 0.0 44.0 100 803 37.7 2.0 -
2010 Rt 5 5 o424 6.08 8 7.7 944 1.5 0.0 0.0 0.0 0.0 0.0 77.3 124 829 33.9 4.3 A
X7 TR LR 5,03 6.13 .91 6.1 769 3.0_.0.0 0.0 0.5 0.0 0.0 622 100 822 34.8 4.5 .
2011 e b\% 420 6.06 91 8.0 515 0.0 0.0 0.0 0.0 0.0 0.0 61.6 107 847 37.0 1.5 O
X TZFXZAE 4.28 6.12 97 7.7 ...473 .1.0...0.0.0.0_.0.00.0_0.0_57.5_ 100 828 38.1 3.0 . __ .
Wl 2012 TEELDL 4.23 6.08 88 87 451 0.0 0.0 0.0 0.0 0.0 0.0 61.7 94 840 37.9 3.5 A
......... SSEDH 424 6.09...90....8.2....486...0.0...0.0..0.0..0.0..0.0_0.0_.65.6___100 825 37.3._..2.5. . ...
2013 TEELL 4.23 6.06 93 8.7 445 0.0 0.0 0.0 0.0 0.0 0.0 60.5 95 803 40.3 2.5 A
......... SLEON 4,23 6.06 90 8.4 . 483 .0.0..0.0 0.0 0.0 0.0 0.0 638 100 794 39.6 1.5 .
2014 TLEbHb 4.18 6.05 84 8.2 492 0.0 0.0 0.0 0.0 0.0 0.0 56.9 96 834 39.2 2.5 @]
G EIYN 4.19 6.04 84 7.7 523 0.0 0.0 0.0 0.0 0.0 0.0 59.0 100 817 38.0 2.5
9010 BEEHH 4.28 6.16 89 85 782 4.0 0.0 50 2.0 0.0 1.0 550 112 758 31.5 — X
B AR AN A2 6.21 .80 7.2 653 2.0 _.0.0_0.0_ 20 0.0 3.0 49.0 100 708 34.5 - ...
2012 HLxbhbH 4.07 6.07 88 7.8 547 0.3 0.0 0.0 0.0 0.0 0.0 58.3 118 847 43.8 — X
SFI /AU 412 6.07 83 7.2 665 0.0 0.0 0.0 0.0 0.0 0.0 49.5 100 846 41.0 —
EI 2010 TLEbHbH 4.12 6.02 89 7.7 707 0.8 0.0 68.4 117 836 35.9 2.5 A~X
S & D000 4.15 6.02 84 7.5 803 0.0 0.0 58.5 100 833 34.2 2.5
) ALEOORMAYE, O, AMBE, xTHED, IFHIERICO & k.
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(FUuRED2)
- k.. k@ mER BT
Mmoo wmo o omes mem g meoak B0 PR 98 o Boye mw omow oam 8
W R wEs LR LR @ e B2 o M o B oawe ik ® om ER
“oow " m W @ (e (g =
4.11 5.29 84 6.4 572 0.5 — — 0.0 — 0.0 60.7 121 806 38.9 3.5 A
4.11 6.01 74 6.0 538 0.0 — — 0.0 — 0.0 50.2 100 803 40.4 3.0 —

0.0 0. 0. 2
e 23RS AL 6,03 69 7.0 309 0.0 _..7.....7..0.0._0.0 . 0.0__.33. 6. 100 739 4z 71...2.5 T
4. 6. 7. 0.0 0.0 0.0 0.0 .5 4
4, 6. 7. 0.0 0.0 0.0 0.0 .0 5
4.07 5.29 82 9 360 0.0 - - 0.0 0.0 0.0 56.6 84 768  44.3
4. 09 5.29 81 10.1 425 0.0 - - 0.0 0.0 0.0 67.7 100 768 44.2
e ] 2011 4.16 6.01 91 7.8 480 1.0 0.0 0.0 1.0 0.0 0.0 54.3 121 824 42.3
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New Hard Wheat Cultivar ‘Setokirara’ with Good Bread-making Quality

Kanenori TAKATA, Mikiko YANAKA, Naoyuki ISHIKAWA !, Tatsuya M. IKEDA and Wakako FUNATSUKI 2

Key words : hard wheat, bread-making quality, DNA-marker, high yield

Summary

A new hard wheat cultivar ‘Setokirara’ was developed by Western Region Agricultural Research
Center and registered in 2014. It was bred using a back cross method. A soft wheat cultivar
‘Fukuhonoka’ which shows good white salted noodle quality and high yield was used as a recurrent
parent. Three genes, Pinb-DIc resulting in hard grain texture, Glu-DId increasing gluten strength and
Glu-B3h increasing gluten extensibility, were introduced by backcrossing eight times using DNA markers.

Agronomic characters of ‘Setokirara’ are similar to those of ‘Fukuhonoka’ which shows early
maturity, resistance to pre-harvest sprouting and scab, and high yield. The date of maturing of
‘Setokirara’ is two days earlier than that of ‘Norin 61’. The mean grain yield of ‘Setokirara’ is 10%
higher than that of ‘Norin 61° and 40% higher than that of ‘Nishinokaori’. The protein contents of
grain and flour tend to be lower than those of ‘Nishinokaori’ due to the high grain yield. Using flour
with high protein content, the bread making quality of ‘Setokirara’ is comparable to that of No.l Canada
Western Red Spring. It should be noted that the cultivation of ‘Setokirara’ needs a top dress
application of nitrogen fertilizer around flowering time to increase the grain protein content.

‘Setokirara’ is well adapted to lowland areas of western Japan. It was released and became a
recommended cultivar in Yamaguchi prefecture in 2013.
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