b AR A I Fe S R B 105, 43—57 (2021) 43

FE—FE T2 ) 327 OBFK™!

Hrh R R BT ATE HET R

(E DI /S

FEY— BV Y a7 13, 200947 52013 A THRMBE AR A BT JE AR L I 3EaBR s (LUF, dER
R 1TV T, 7201482 52019F 12T Tl REERBRG L R 7 LV EEBFRMGESS &0
HFBFZE 2 THR S e, 201742 20194 T 2210 T TER3S %) OR#Mi4 THREOMRIEARICHRL,
202047 | LMBEE R S EICGRE S ke, BUE, TRV ) 27 Odfls TREEEICES  MERERERED T
BB, AL, SRERIKERZHMAER LT HRRBKIETHERS NV, ARMED R b BRI,
FCRBME (FAEDB) O )5 7] L, ZNCIERYE & RBMHICEND 2L THD. T,
RN, BUAE, BERURIRHUNE, ZEDN VN, RIS D B RO, IS IEE 2T D 5.
ek AT L D BARHERE O ZEERE L mAEL, OV TR BRROR ICRE <HEIRTE 2,

REARNERL, KB &b R SEEZRER DD,
NEFEEE L 72 0T WEKRD TOF A L— DFHRDMEM
L, ZORRYA L —UREBEMEOE(LBEELL TR
D, ZOXRE L THREBEE L5 TF T —O RN

&

FEY =, BAMECEEOEHENMEN D FEORR
20, ENEMSEORIB% THH N TERY, JhikE

il

Tl HELRERA XBRETH S,

LrL, fiooA B & gk LT, MR
WL ogENCELEMBH D, BRPEET DL, I
HEORRSFRHE DR T 2T TR, BEPBL WS

EITITHIER TR TEERDPAIE S D ERMErH 5. £z,

BAEIDE DL, HERBAAT S~ ARMCE IS
Sh, BHORAEICORNE, Dk, EERY
PHIXZINBREOL R KD LN TE T,

F A, EBRETH L FE L —OEEMORM L
DB OBE L 72> TND, ZOHRELTE—IT, @l
ANVEIE B OGRS B s 0SB I TR E AR E L
HLTWAEREDRHY, BRHEE OFHITHIIE 2D
ELREREPEIKRD LN TS, RIT, [NHERH O

20204124 H 2

OARBO—EBIE, 20204FF A AR TREL .

2 JREENL R AT R 2B, 099-1496  H A
BB T
E-mail: ashikaga-kazunori@hro.or.jp

LR G RERENCR A B S E R ERY,  081-0038
AR AFET)

R VUREDFEMAEASS, 060-8651 FLIETT

* [k (B 068-0827 A FLIRT)

A LY (WSC) o <k 5T,
199248 (2 b RSB I CH K L o DB %)
Z v 7%, ZWTHEAENCERS, hAgEGEOIEMN T
TG & XY RO KIC K E CEBL TE b oo,
FROBIERD 5N TWDEEIC DN TIENT LS4
Tl ol
ZOREELETNL, BN PAOKRT, EH,
Mt ERE, IRIEENE, SN D SO B RICE Y
A, 202081 E BV a2 2FkLZ. DUF
i, TOBERFER L OEEREICOWTHET D,

BFEERLBENES

vV az) OFEBEDL SMBRFLEOBT, X
B, MERE, REEE, RBEMOKETH D,

vl az) X, SRERIAGEREHMRE L T 5/5%
BRFETHER S (Table 1),

W E OB AR TR, WHERME, Ba 7, REM
ST OV CH SR S V28498 R (ehvEn3s
BER E14ARR) &, IEME TR S 24855 DO FF53RE
REMEE LT, 20094128, 1008 K A & 72 % FLAE 4
(v v 7 a—8 (Trifolium repens L.) o ZER GFE
[V —= x| REEM) 2L, AR %A



44

JbHEE SRR A DT TS EE BRI SR

#1055 (2021)

Table 1 Maternal lines and number of the clones composing “Senryoku”

II\‘Tlon.e Maternal line Pedigree gghe(;f
1 Polycross group A with medium-maturing-901 Tai 2-77R-13" 1

2 Polycross group A with medium-maturing-1863 Kitakei 74305 3rd cycle? 2

3 Polycross group A with medium-maturing-2548 Akkeshi 2

4 Polycross group A with medium-maturing-4461 Kitami No.4” 1

5 Polycross group N with medium-maturing-35 Climax 1

6 Polycross group N with medium-maturing-42 Wisconsin-T 2

7 Polycross group N with medium-maturing-49 Tai 1-0303" progeny 2

8 Polycross group N with medium-maturing-114 Wisconsin-T 3

1) Synthetic line using 7 clones.

2) Mass selected line via selection of three cylcle from “Kitakei 74305” of synthetic line using 4 clones.

3) Synthetic line using 9 clones.
4) Synthetic line using 4 clones.
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Table 2 Agronomic and Nutritive characteristics of parental clones of “Senryoku” and “Kiritappu?” at base population

(Kunneppu)
No. of . Early Lodging of  Purple spot Purple spot . . Ob® of the WSC” of
Cultivar evaluation Wm?er o) heading  the Ist disease of the  disease of the Yltgoi oE)the ;];iorroi)the 1st crop the 1st crop
plants surviva date” crop” 1st crop” 2nd crop”’ st crop erop (%DM) (%DM)
Senryoku 14 5.0 27-Jun 2.0 1.8 3.4 6.2 5.8 57.8 6.8
Kiritappu 150 44 27-Jun 3.6 2.8 3.4 44 44 60.9% 5.3%

1)
2)
3)
4)
5)
6)
7)
8)

Check Cultivar. The same cultivar is used in other tables.
1, poor; 9, good. Average of the two years from 2010.

The date when three ears m * appeared. Average of the two years from 2010.

1, non or slight; 9, severe. Average of the two years from 2010.

1, healthy; 9, severe. 1st and 2nd crops were data in 2011 and 2010, respectively.

Low-digestible fiber.
Water-soluble carbohydrates.
Data of 16 plants selected randomly.
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<= Flow of clones.

Table 3 Notation" on locations of regional and characteristic tests
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Regional test
Kunneppu
Obihiro
Nakashibetsu
Shintoku
Sapporo

. Hokkaido Research Organization Kitami Agricultural Experiment Station

. Hokuren Tokachi Experiment Station

. Hokkaido Research Organization Dairy Research Center
. Hokkaido Research Organization Animal Research Center

: NARO Hokkaido Agricultural Research Center

Characteristic test
Kunneppu

Hokuren Kunneppu

. Hokkaido Research Organization Kitami Agricultural Experiment Station
. Hokuren KUNNEPPU Demonstration Farm

1) The same notation is used in other tables.

Progeny test under
monoculture condition
(Kunneppu)

53 maternal lines

Base population under
white clover
competitive condition

(Kmnanan)
8,100 spaced plants
dirived from 53
maternal lines

Selection of 20 lines

Selection of 80 platns

v

Polycross

v

Clonal test under timothy
monoculture condition
(Kunneppu)

80 clones
Selection of 8 clones

Ist generation seed
[production as
"Kitakei 12303"

l

Performance test under
white clover competitive
condition (Obihiro)

Recommendation by the
Hokkaido Governmant

b

derived from 8
maternal lines

i

Foundation seed
production

Kunneppu, Shintoku
and Sapporo in
Hokkaido

Flow of

<—Flow of seeds. - . .
informations.

Fig. 1

——— nutritive component

Flow of samples for

analysis.

Process of breeding “Senryoku”

—
(Kunneppu) Performance test under
monoculture condition
(Kunneppu)
+ Evaruation o1 nutive
Pnd gencration seed [~ — ~™|component (Kunneppu, Hokuren
(breeder seed) production < Federation of Agricultural
Cooneratives)
as
WL it AT~ 22N
v L4
Regional tests at Regional tests at Obihiro
Nakashibetsu, in Hokkaido (Obihiro)

Isolation.

Tests for lodging
resistance, nutritive
components and other
Characteristics
(Kunneppu, Hokuren
[Kunneppu)

Collaborative
researches.

45

“%jj”



46 JLHEmESLRR AT TE A R BRAE R 551055 (2021)

Table 4 Morphological characteristics of the first crop in spaced planting (Kunneppu, average of the two
years from 2017)

) Plant height (cm) Culm density” Panicle length No. of panicles” Culm length
Cultivar (cm) (cm)
Mean SD Mean SD Mean SD Mean SD Mean SD
Senryoku 128.0 12.3 5.6 0.6 13.8 2.6 5.9 0.9 114.2 11.8
Kiritappu 123.5 10.3 59 0.5 155 2.8 5.6 0.9 108.0 9.6
Culm thickness® Pa.nide o Plant type® Culm color® Leaf color®
Cultivar thickness
Mean SD Mean SD Mean SD Mean SD Mean SD
Senryoku 5.7 0.5 59 0.4 4.5 0.5 54 0.4 5.3 0.5
Kiritappu 5.2 0.4 54 0.5 4.6 0.7 5.2 0.3 5.2 04
The 1st leaf The 1st leaf Angle of
Cultivar length (cm) width (mm) growth”
Mean SD Mean SD Mean SD
Senryoku 14.4 2.3 135 1.6 44 0.4
Kiritappu 154 25 12.5 1.8 4.6 0.5

1) 1, sparse; 9, dense.

2) 1, few; 9, many.

3) Thickness of heading stems. 1, thin; 9, thick.
4) 1, thin; 9, thick.

5) 1, erect; 9, prostrate.

6) 1, light; 9, dark.

7) 1, sharp; 9, blunt. SD, Standard deviation.

BLOFBICOWTIE, FriC ) %y 7| B
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BT 2 1FEFHOFRARE R & Table 41T L Tz, LRI RS, BMEIPAOMICET 2 Ll E
EEESETICBNT By a 7113, T Y % v 7] iz,
LR, BORIDPPOPKRL, BEPORLENPoT, £ 2) TERNE : TE Y a2 ] OIFEICRITHEIREE
OHOEEIZONTIENT IS [V &y ) LREE L, BEOEDLNIEFEIZBNT IF) &y 7|
Thol, L VEVMEZ R L 72 (Table 6) . HfiZ, 20184FDFI+
JF, 2018% X U20194E DS, 20194EDALIR TIX T3
2. HEREmREHE V&Y T EHNEREICE,Lo T, 2R NTH
1) Btk T2V a7 oflis1E, 20184 DOFLIE, to V) a7 OFREER BEZIZVWbLO0 ¥
2019 D TR X O R O3FHF 2R E, WTho VEy 7] EVRWMETH T, £, BRDIBEEFED
FHbHAEOKD TXY %y 7] LAFEHPLIHE ERMEILEAEE BEHEX : 1.02kg/a, ZINX : 1.44kg/a,
272 (Table 5). &L OIELEL TIE [ MBI 1 1.86kgla) & & \T 2R IEM ERBRICE
oy T LHRIBREPo T, 728, 20194 o g 5 T2vY a2) OIBEEORBREER AN
Table 5 Early heading date”
Culti Nakashibetsu Kunneppu Shintoku
uitivar 2018 2019 Average 2018 2019 Average 2018 2019 Average
Senryoku 27-Jun 18-Jun*  23-Jun* 21-Jun 15-Jun 19-Jun 25-Jun* 19-Jun*  22-Jun*
Kiritappu 28-Jun 24-Jun 26-Jun 21-Jun 16-Jun 19-Jun 26-Jun 22-Jun 24-Jun
Cu Sapporo Obihiro Average
uitivar 2018 2019 Average 2018 2019 Average 2018 2019 Average
Senryoku 16-Jun* 11-Jun 13-Jun* 19-Jun 13-Jun 16-Jun 22-Jun 15-Jun 19-Jun*
Kiritappu 18-Jun 12-Jun 15-Jun 20-Jun 14-Jun 17-Jun 23-Jun 18-Jun 20-Jun

1) The date when three ears m ? appeared. *indicates significance at the 0.05 level by ANOVA.
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Table 6 Lodging” of the first crop

) Nakashibetsu Kunneppu Shintoku Sapporo Obihiro ,
Cultivar Average”
2019 2018 2019 Average 2019 Average 2019 2018
Senryoku 3.3 1.0% 1.0 1.0% 1.3* 1.1* 1.8*% 15 1.7
Kiritappu 3.9 2.3 15 1.9 3.5 2.6 3.8 2.3 2.9

1) 1, non or slight; 9, severe.

2) Average based on average in each location. *indicates significance at the 0.05 level by ANOVA.

Table 7 Effects of the nitrogen fertilization levels in early spring on the lodging" of the first crop

(Hokuren Kunneppu, 2018-2019)

Cultivar 2018 Average of
N1.022  N1.44”  N1.86°  Average N1.022  N1.442 N1.86”  Average two years”

Senryoku 1.0 1.3 26 1.6 1.3* 4.0% 2.1% 1.9*

Kiritappu 1.0 2.0 3.3 2.1 35 6.5 3.7 29

1) 1, non or slight; 9, severe.

2) The nitrogen fertilizer amounts (kg a ') applied in early spring.

3) Average based on average of the three levels in each year. *indicates significance at the 0.05 level by ANOVA.

DO TR ZFRE, WTHIZREW TS %
V& 7] XOERWEERLTZ (Table 7). #FiC, 3
FEHIZBWTIE, ZIEX, BMEZEXEBIT TX) F
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(3) mhwEtE : Tev ) a 2] OoFF—B5)F (Clados-
porium phlei (Gregory) de Vries) DRERIEEIL,
PO THRE L, %)%y T| Lk, fLIRT
FRRE TH o 7efillE, WIHhOBFFTIcBNTHHEEIC
Ko7z (Table 8), 2FHTHTS, [FVZ v )
IVERICEL o7, £, BAREOSH~DOANT
EIC L2 PERERELRD L, TR ) a7 0,

PP “BR~TRT o [7 > 7] L0k,
DO IX)xy T, “B” O Ihr7vav) LYERWE
iR, WINLE b AEERERLR L. (Table 9).
F7o, EERMEEEEEEGCENT, Tt a2z &
(Tyrv) Joovem<, (¥4 7)), [F7va
7] J0@EL, BEEEREESE Ty sy LR
BET, V27, [K7vav) K0EPoT,
L7ei3oT, By a2 OFEICRT 58 SRR
PokE, 7y oy IR0, #V4y 7] &
VRN EE 2 B,

oV a2z OFUIENE (Cercosporidium graminis
(Fuckel) Deighton) OREIHEEEIL, W OFAD ¥
V& y 7 ERBRET, &FHICBWTh, ¥ ¥y

Table 8 Disease index” to purple spot caused by Cladosporium phlei in natural infecting condition on the field

Nakashibetsu Kunneppu
Cultivar 2017 2018 2019 Aver- 2017 2018 2019 Aver-
st 1st 1st 2nd age 2nd 1st 2nd 1st 2nd age
Senryoku 2.0 1.3 1.8 1.3 1.6* 4.0 2.3 2.8% 2.3% 4.0* 3.1*
Kiritappu 3.0 2.0 2.0 1.8 2.2 4.4 3.0 4.0 3.0 5.0 39
Shintoku Sapporo
Cultivar 2017 2018 2019 Aver- 2018 2019 Aver-
3rd 2nd Ist 2nd age 2nd 2nd age
Senryoku 2.8*% 1.3 15 2.0 1.9* 35 2.8 3.1
Kiritappu 3.8 1.5 2.0 25 25 4.0 2.3 3.1
Obihiro
Cultivar 2017 2018 2019 Aver. i;;?
1st 2nd 2nd 1st 2nd age
Senryoku 1.0 1.8 3.0* 2.3% 2.3 2.1* 2.4*
Kiritappu 1.3 1.3 4.8 3.0 3.0 2.7 29

1) 1, healthy; 9, severe.

2) Average based on average in each location. * indicates

significance at the 0.05 level by ANOVA.
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Table 9 Disease index” to inoculation test with conidiospores spray of
Cladosporium phlei (Kunneppu, 2017)

No. of Percentage of plants”
Cultivar plants . Moderately . Ayerage. of
tested Resistant Lesistant Susceptible ~ disease index
Senryoku 110 10.0 87.3 2.7 2.09¢
Kiritappu 111 0.9 88.3 10.8 2.63¢
Akkeshi 111 54 91.0 3.6 2.29°
Hokusyu 64 1.6 85.9 12.5 2.864

1) 0, healthy; 5, severe.
2) 0 or 1, resistant; 2 or 3, moderately resistant; 4 or 5, susceptible. Different
alphabets indicate significance at the 0.05 level by Mann-Whitney's U-test.

Table 10 Disease index"” to brown stripe caused by
Cercosporidium graminis in natural infecting
condition on the field

Kunneppu Shintoku
Cultivar 2017 2019 2018 Average
2nd 2nd 2nd
Senryoku 3.0 3.0 1.8 2.6
Kiritappu 3.0 3.3 1.5 2.6

1) 1, healthy; 9, severe.

Table 11 Winter survival” (Average of the two years from 2018)

Cultivar Nakashibetsu Kunneppu Shintoku Sapporo Obihiro Average
Senryoku 5.3% 5.0% 6.5 6.1 6.4 5.9
Kiritappu 4.6 4.1 6.3 59 6.1 54

1) 1, poor; 9, good. *indicates significance at the 0.05 level by ANOVA.

Table 12 Some agronomic characteristics (Average of five locations in regional
test in the two years from 2018)

Plant height Degree of Vigor” a
. heading" overage
Cultivar (cm) eading Ear.ly Late fall  in fall (%)
1st 2nd 1st 2nd Spring
Senryoku 110 78 5.1% 4.6* 6.6 59 100
Kiritappu 109 72 3.6 3.0 6.4 57 100

1) 1, non; 9, many.
2) 1, poor; 9, good. *indicates significance at the 0.05 level by ANOVA.

7 LRFEETH o7z (Table 10). Ebie TxV &y 7)) XVERICEP T, BERBX
(4) B Tev Y a7 OBAMEE, &SEFTO2H4FE CHOBEREL, Y%y 7)) ERABETH-, K
VHETHD E, XY Xy T LA LT OWEL, T¥V 4y T LRBET, BWHELZR
FCTHEICEN, TOMDIGEHTIE IF) 7y 7] L7z,

CRIEETH o7z (Table 11), Fiz, @¥EH TH

LE, BEETRNVLDORRENTZ, Lizhio T, 3. INEt

2ol az] OBAMHIE, T2y 7] X00o0E vy az) oRBEHMETICRT 2 EFFYINET,
N5 EEZHNT, 275 (2, 3FFH) OEFITHRDE, TRV Xy T Lk
(5) ZToMmoRE Ty ) arz) OoEXIE, FUZy N, A KL TTIRFERRE T, i, A, HiET
7L, IBEITFRRET, 2FEPEEETRN 3£ <, BT TE x4y 7] HI0T%E ZINT

Y DDE Do (Table 12), HIBHRE X, 1, 2BE o7z (Table 13), ¥£7z, 32MF (1-3%EH) O &FHT,



Table 13 Total dry matter yield” for two? and three” years
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Cultivar Nakashibetsu Kunneppu Shintoku Sapporo Obihiro Average
Sum of two years
Senryoku 2477 (108) 183.4* (119) 192.3  (106) 224.7  (102) 236.9 (101) 217.0  (107)
Kiritappu 228.4  (100) 1539  (100) 180.9  (100) 220.6  (100) 2347 (100) 203.7  (100)
Sum of three years
Senryoku 2705  (108) 232.8* (116) 2139  (106) 2425 (103) 2836 (101) 248.7* (107)
Kiritappu 249.8  (100) 200.3  (100) 2009  (100) 236.2  (100) 280.5  (100) 2335 (100)

1) Unit is kg a*. ( ): Percentage agaist “Kiritappu”.

2) Sum of yields from 2018 to 2019.

3) Sum of yields from 2017 to 2019. *indicates significance at the 0.05 level by ANOVA.

T () 2y 7] 107T% e HEIC EF -7z,
LEDZ b, T Y a7 ] O20FERIVINED
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D29 H OFEHA FHEZ I AT,
FLIR & B IR CIXFIRREE T, i T8 <, P L dl
TR TEEr o, £FFHTHS L,
H105% & 00 %o Te, TRV a2 ] O3MEHDER
BRHEINEE, T$) 42y 7 L, LR EHILT
%<, PHEE, ITHBLOHE TS T, &5

ERFHTHD L,

£

)&y 7] L,

[0 % v 7

Table 14  Annual dry matter yield” from 2017 to 2019

EYTHTS, [V Xy 7] 108% L Eholz, LLE
DZEns, ') a7 OFERBIEFEZYIED,
WTHNOFRIZEBNWTS [FU X2y T LhEnekEZ
Lz,

Ev)az) OmpNEEZZFENCHDL L, TXY
BT LN, IBRECTIEREROYET () 4y
71 HD303% & FRE T, 2BE TIRERFTOEY T
[0 %y 7] WA116% & 2T o7z (Table 15),

Mev) a2 OUBEOGYRIL, HEHl S e
BEHOWTICBW TS, )%y ) LFERET
B o7z (Table 16). 2HBLEDFMRIT, WTFNDOETL
EWERICH Y, 2P TR E, ¥V X2y T &
DEHEICE P T,

~ ARMLE L ORFESRGTICE TS vV a3z o

Cultivar Nakashibetsu Kunneppu Shintoku Sapporo Obihiro Average
2017
Senryoku 228 (107) 495  (107) 216 (108) 178 (114) 46.7  (102) 31.7  (106)
Kiritappu 214 (100) 46.4  (100) 20.0 (100) 156 (100) 458  (100) 29.8  (100)
2018
Senryoku 131.1  (106) 94.7% (122) 96.5 (104) 107.9  (100) 1256  ( 98) 1112 (105)
Kiritappu 123.1  (100) 77.5  (100) 92.7  (100) 108.4  (100) 127.9  (100) 1059  (100)
2019
Senryoku 116.6  (111) 88.7* (116) 958 (108) 116.8  (104) 1114 (104) 105.9* (108)
Kiritappu 1053 (100) 76.5  (100) 88.3  (100) 112.3  (100) 106.8  (100) 97.8  (100)

1) Unit is kg a . ( ): Percentage agaist “Kiritappu”. *indicates significance at the 0.05 level by ANOVA.

Table 15 Dry matter yield” of each crop (Average of the two years from 2018)

Cultivar Nakashibetsu Kunneppu Shintoku Sapporo Obihiro Average
Ist crop
Senryoku 83.0 (104) 60.5* (114) 71.0 (103) 90.6  (100) 782  ( 98) 76.7  (103)
Kiritappu 79.5  (100) 52.9  (100) 68.7  (100) 90.9  (100) 80.2  (100) 74.4  (100)
2nd crop
Senryoku 409 (118) 31.3* (130) 251  (115) 21.8* (112) 40.3  (108) 31.9% (116)
Kiritappu 34.8  (100) 241 (100) 219 (100) 195 (100) 37.3  (100) 275 (100)

1) Unit is kg a'. ( ) Percentage agaist “Kiritappu”. *indicates significance at the 0.05 level by ANOVA.
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Table 16 Dry matter percentage of each crop (Average of the two years from 2018)

Cultivar Nakashibetsu Kunneppu Shintoku Sapporo Obihiro Average
1st crop
Senryoku 216 24.2 215 23.3 21.6 224
Kiritappu 21.3 24.0 21.3 23.3 22.0 224
2nd crop
Senryoku 22.5% 29.1* 19.9 33.3 25.9* 26.1*
Kiritappu 20.6 27.3 19.0 32.3 24.1 24.7

*indicates significance at the 0.05 level by ANOVA.

Table 17 Dry matter yield” in timothy-red clover mixed sown sward” (Hokuren Kunneppu, 2017-2019)

Cultivar 2017 2018 2019 Total for three years
TY? RCY Whole”  TY RC Whole TY RC Whole TY RC Whole

Senryoku 40.6 18.4 59.0 58.3 53.7 1119 58.9 45.6 104.5 157.8 1176 2754
(107) (126) (112) (98) (101) (100) (102) (111) (106) (102) (108) (105)

Kiritappu 379 14.6 525 59.5 53.0 112.4 57.5 41.1 98.6 154.9 108.6 263.5

1) Unit is kg a '. ( ): Percentage agaist “Kiritappu”.

2) Amount of seeding: timothy 18kg ha ', red clover (cultivar: “Anjo”) 2kg ha .
3) Timothy.

4) Red clover.

5) Timothy and red clover.

Table 18 Dry matter yield” in timothy-white clover mixed sown sward®” (Hokuren Kunneppu, 2017-2019)

Culti 2017 2018 2019 Total for three years
ultivar - - - - . - : -
TYY wcY Whole” TY? wcY Whole” TY? wc? Whole” TY? wc? Whole”
Senryoku 32.6 16.4 49.0 81.8 45 86.3 67.7 14.2 81.9 182.1 35.0 217.2
(107) (95) (102) (196) (161) (98 (108) (118) (110) (102) (109) (103)

Kiritappu 30.6 17.3 479 85.6 2.8 88.4 62.6 12.0 74.6 178.8 32.1 210.9

1) Unit is kg a’'. ( ): Percentage agaist “Kiritappu”.

2) Amount of seeding: timothy 18 kg ha ', white clover (cultivar: “Tahora II") 2kg ha "
3) Timothy.

4) White clover.

5) Timothy and white clover.

Table 19 Coverage in fall (%) in timothy-red clover mixed sown sward” (Hokuren Kunneppu, 2017-2019)
Culti 2017 2018 2019 Average”

I TIYYT RCY Weed Bare?  TY?  RCY Weed Bae’  TY? RCY  Weed Bare’ TY? RCY  Weed Bare’
Senryoku 44 47 0 10 25 75 0 1 63 18 2 18 44 46 1 10
Kiritappu 44 46 0 11 28 70 0 2 59 16 6 20 44 43 3 11
1) Amount of seeding: timothy 18 kg ha !, red clover (cultivar: “Anjo”) 2kg ha .

2) Timothy.

3) Red clover.
4) Bare ground.
5)Average of the two years from 2018.

Table 20 Coverage in fall (%) in timothy-white clover mixed sown sward” (Hokuren Kunneppu, 2017-2019)

Cultivar 2017 2018 2019 Average”

TY?  WC» Weed Bare” TY? WCY Weed Bare” TY? WC” Weed Bare’ TY? WC” Weed Bare”
Senryoku 42 54 0 4 55 43 0 2 73 15 2 10 64 30 1 6*
Kiritappu 37 59 0 4 51 47 0 4 64 25 0 11 58 36 0 8
1) Amount of seeding: timothy 18 kg ha !, white clover (cultivar: “Tahora 1I”) 2kg ha .
2) Timothy.

3) Red clover.

4) Bare ground.
5)Average of the two years from 2018. *indicates significance at the 0.05 level by ANOVA.
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HEENEEZRFT DD, Th 7 a— (Trifolium
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20), L7eho7T, vV a7z oREEEE Y
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Table 21 Nutritive and chemical component” (%DM?, Kunneppu and Hokuren Federation of Agricultural

Cooperatives)

Cultivar Ccp¥ EEY OCW?  0a” Oob” ocey TDNY WSC®  CAW
1st crop

Senryoku 78 29 66.6% 12.9* 53.8 26.0* 59.0* 12.1 77

Kiritappu 79 3.0 68.6 12.0 56.6 23.8 57.2 8.6 79
2nd crop

Senryoku 8.1 33 64.2% 9.3 54.8% 27.0% 55.7 13.0* 9.1

Kiritappu 8.7 3.6 65.7 8.5 57.2 25.0 53.9 8.8 9.5

1) Average of the two years from 2018 based on average in two locations (Kunneppu and Obihiro).
2) Dry matter.

3) Crude protein.

4) Ether extracts.

5) Organic cell wall.

6) High-digestible fiber.

7) Low-digestible fiber.

8) Organic cellular contents.

9) Total digestible nutrients. Estimate by the following formula: TDN = —5.45 + 0.89 X (OCC + Oa) + 0.45 X OCW.
10) Water-soluble carbohydrates.

11) Crude ash. *indicates significance at the 0.05 level by ANOVA.

Table 22 Dry matter yield” of timothy under frequent defoliation” (Hokuren Kunneppu,

2017-2019)
Cultivar 2017 2018 2019 Total for Ave.rage of the two years fr?m 2018
three years  Spring® ~ Summer?  Fall®
Senryoku 20.4 39.9 38.2 98.5 16.5 13.9 8.8
(103) (107) (105) (105) (105) (112) (100)
Kiritappu 19.9 37.2 36.3 934 15.7 12.4 8.8

1) Unit is kg a'. ( ): Percentage agaist “Kiritappu”.
2) 4, 8, 6 times in 2017, 2018, 2019, respectively.
3) Average in May and June.

4) Average in July and August.

5) Average in September and October.
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Table 23  Seed yield and the related characteristics (Kunneppu, 2017-2019)

Seed yield (kg a™') No. of panicles (m™?)

Seed weight per panicle (mg)  Thousand kernel weight (mg)

Cultivar

2018 2019 Average 2018 2019 Average 2018 2019 Average 2018 2019 Average
Senryoku 3.47 4.03 3.75 246 235 241 143* 173 158* 435% 448* 441
Kiritappu 277 3.50 3.13 259 263 261 108 133 120 383 399 391

* indicates significance at the 0.05 level by ANOVA.
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Kiritappu Senryoku

Fig. 2 Plant figure of the first crop (photographed on 25 June 2019)

Kiritappu Senryoku

Fig.3 Lodging situation of the first crop in high nitrogen fertilizer application treatment (1.86kg a ' in early spring,
photographed on 24 June 2019)
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A New Timothy (Phleum pratense L.) Cultivar “Senryoku”

Kazunori ASHIKAGA™!, Koichi SATO*!, Kenji IIDA™*!,
Hiroki FUJII*?, Tsuneki TANAKA*?, Kei IWABUCHI*?,
Yoshihiko TAKEDA**, Mieko ADACHI*? and Ko TAKEMURA*3

Summary

A new timothy (Phleum pratense L.) cultivar “Senryoku” was bred at Hokkaido Research Organization
Kitami Agricultural Experiment Station from 2009 to 2013, and Hokkaido Research Organization Kitami
Agricultural Experiment Station and Hokuren Federation Agricultural Cooperatives from 2014 to 2019 by maternal
line selection from 14 clones belonging to eight maternal lines. It was registered as a recommended cultivar of
Hokkaido, Japan in 2020.

The main characteristics of “Senryoku” are as follows: compared with “Kiritappu” which belongs to the
medium-late maturity, (1) it belongs to the same maturity; (2) its yield level is higher under two and frequent
defoliation; (3) it surpasses in lodging resistance, the resistance of purple spot disease by Cladosporium phlei
(Gregory) de Vries resistance, winter survival and adaptability under the mixed cultivation with red clover
(Trifolium pretense L.) and white clover (Triflium repens L.); (4) it shows higher nutritive value: (5) it
has higher seed productivity.

“Senryoku” suits to all areas in Hokkaido.

Breeder seed: Hokkaido Research Organization Kitami Agricultural Experiment Station, Kunneppu, Hokkaido,
099-1496 Japan.

*1' Hokkaido Research Organization Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-1496
Japan

E-mail : ashikaga-kazunori @hro.or.jp

ditto. (Present; Hokkaido Research Organization Animal Research Center, Shintoku, Hokkaido, 081-0038
Japan)

*3 Hokuren Federation of Agricultural Cooperatives, Sapporo, Hokkaido, 060-8651 Japan
*4 ditto. (Present; Iwamizawa, Hokkaido, 068-0827 Japan)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


