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Breeding of a New Festulolium Cultivar, “Tohoku 1”: Jun-ichi YONEMARU* ", Yasufumi UEYAMA™*?
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Abstract : A new festulolium cultivar, “Tohoku 17, was developed at the National Agricultural
Research Center for the Tohoku Region. We applied for registration of this cultivar in 2009 based on
the Plant Variety Protection and Seed Act. This cultivar was selected from the basic population
consisting of festulolium cultivars bred abroad. The mean value of dry matter yield of this cultivar
was about 10% higher than that of “cv. Barfest” at six cool temperate zone locations in Japan over a
three-year period. Yields of all entries were highest in the first harvest year and then decreased from
year to year. The yield decline of “Tohoku 1” was smaller than that of “Barfest”. A depression in the
summer of the second harvest year was marked in those regions with hot summer conditions, but in
other areas, the yield of “Tohoku 1" of about 100 kg/a was maintained in the third harvest year. The
head emergence date was at the same time as that of “Barfest”. The plant height at the heading
stage, the percentage of awnless individuals and the number of individuals with the fluorescence at
the root were close to those of Italian ryegrass. The winter hardiness and resistance to snow mold
(Typhula spp. and Fusarium nivale) were slightly poorer than those of “Barfest” in the northern
Tohoku region, but the damage was not severe in low altitude areas of northern Tohoku or in the
middle altitude areas of southern Tohoku. “Tohoku 1" showed better wet endurance and resistances
to crown rust (Puccinia coronata) and leaf rot diseases than that of “Barfest”. “Tohoku 1" is adapted
to lowland and grasslands at the low altitude areas of northern Tohoku, the middle altitude regions
of southern Tohoku and the high altitude areas (greater than 500 m) of the Kanto-Tosan region.
Key Words : festulolium, forage production, dry matter yield, wet endurance, winter hardiness,

Tohoku region
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TIN=) =Y 30 - 30 R RO [ZN—=2Y =] OA3KRT4AIE D
LS.D. (5%) N.S. - P = <
. =R ERHL C O S <
T = s < ABERIRILTO b B (U1 5 ) 2708 ¢
(20308) N—T x A b 35 55 45 WhiEr A Sz (F12),
IN—=TY) = 35 6.5 5.0 6) AFERIRZYER K OV R 55
LSD. (5%) NS, 4 ERTAIE, T ROEKIZ BT b &
&8 WHENS FR1-K:9)
R R HHRER AT mEmER UFER | xEdt  BEBER 7Y
1 Wikl = 6.0 4.8 - 5.0 6.5 7.0 59
(2006) IN—7T A b 6.8 6.0 - 6.0 78 7.0 6.7
IN—=T1) = 7.0 55 - 5.0 73 73 6.4
LSD. (5%) 05 0.9 - - N.S. N.S.
9 Wikl = 38 6.5 4.3 53 6.8 - 53
(2007) IN—7T A b 50 55 38 73 6.5 - 5.6
IN—=T1) = 48 6.0 35 6.3 6.0 - 53
LSD. (5%) 10 N.S. N.S. 0.8 N.S. -
3 Wikl = 4.3 - 58 5.0 - - 5.0
IN—7T A b 45 - 4.8 5.0 - - 4.8
(2008) IN—=T1) = 5.0 - 5.0 5.0 - - 5.0
LSD. (5%) 0.6 - N.S. - - -
£9 B (KR 1-8:9)
R R HFHER EIRE R M EWR&R S
1 Wik 15 33 - 6.3 7.0 55
IN—T A} 33 - 6.5 53 5.0
(2006) IN—=T1) — 35 - 6.5 4.0 47
LSD. (5%) N.S. - N.S. 10
9 Wik 15 38 55 33 - 42
IN—T A} 3.0 2.3 4.0 - 3.1
(2007) IN—=T1) — 3.0 3.0 4.0 - 33
LSD. (5%) 0.5 22 N.S. -
3 Wik 15 6.8 2.3 2.8 - 4.0
IN—T A} 6.5 1.0 4.0 - 38
(2008) IN—=T1) — 6.5 1.8 35 - 39
LSD. (5%) N.S. N.S. N.S. -
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THEBBEOON L7z (F13). T/, SRS
WZowcik, [#Hdb1 5l ik (N—=7=2 ] KR
[IN=7Y) =] EHNTHSY Y828 (CP)
Bhrolze Tl BT —Y v Mk (ADF)
AL, MBNEDE (0CC) 239w, F/2
AL PEME (Ob) 23R <L HALPEDS B VW
A b7z (£13),.
7) PRAENE, TREIGEE R ORI N A SR

FLREM T > & — W ge
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LT, [HIL1 5] & [N—7 =& b ] 12k
T ROBREROHE, o, LOmEESEgs,
HOWIROENEIEERR E, A3 ) T 54 75 I

oS ORI (I 1 - 0 9) ROV
S ORHRPTEAS A Sl 15 2 fil

3l

BT AR JUE 15 A-72 A 23-7)-7 LSD.(5%)

FEEME 2006 2.3 6.0 5.3 0.5
(9E 15 ] OFRFEVE, IEAIREE L USRI 2 2007 30 70 58 14
IO CHUL IS 350 TR BE & 0 ol % R
BN o7z, CORM, THILL B OIS o e 00O
WX (N=T A M XD IHERID Loz (£ 2007 %58 MR el
14) o MBORMIEBEIL T3, HEAHEIT D 2008 X% 5 5
R0 B (FR:1-R:9)
K B ThGA EBEA BGA  Rwdt  ws 9
1 L1 4.3 - - - 7.3 5.3
N—Tx A b 45 - - - 6.8 5.7
(2006) IN=71) = 45 - - - 6.8 5.7
LSD. (5%) NS - - - NS
9 L1 6.0 5.3 35 13 3.0 49
(2007) N—Tx A b 5.0 38 4.0 2.3 7.0 44
IN=71) = 5.0 4.0 45 2.3 7.3 4.6
LSD. (5%) - 0.9 NS NS 0.5
3 L1 - 33 25 - 7.0 4.3
N—T =z A b - 20 35 - 5.5 37
(2008) IN=71) =Y - 2.8 3.3 - 5.3 4.0
LSD. (5%) - NS 0.8 - 0.9
12 ZOMIERNIERERRRE (R 1-#:9)
ARG Wil W15 S—TJzAF x5-7U—> LSD.(% BB
piEla-2 2006/ 8/24 25 33 35 NS TR
2008/ 8/23 35 70 5.5 17 TEEh
2008/ 9/ 2 4.3 5.3 5.5 NS TEEh
IR 2007/ 5/ 7 1.0 15 13 NS
2007/ 8/20 2.0 5.0 5.5 14
2007/10/25 25 33 30 NS
2008/ 5/26 2.0 25 2.3 NS
2008/ 6/26 45 5.8 5.3 NS Wb
2008/ 7/23 2.3 2.8 2.3 NS TR
2008/10/31 45 6.3 5.5 NS TEEh
&R 2007/10/29 4.3 55 6.3 11
RELt 2007/ 7/ 6 1.0 15 10 NS
2007/ 8/27 7.0 78 85 NS
R¥ER 2006/ 7/11 1.0 2.0 10 NS
2006/ 9/ 9 33 438 6.0 12
2007/ 7/ 6 15 1.0 13 NS
2007/ 8/30 33 75 6.0 0.6
] 30 43 41
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R13 AERMEWE (%, 65FTFY) B XOEET (%, 20074 AL 1 — 4 FHCEI9ME, oAzt

5 e fh i)
A HIEE R (%) RS
o e BYET Y — e g e
v 2006 2007 2008 L AN AY/ Sy b MBS AdAE ST AL T AE A
Jo ) b ¢
B (CP) % (ADF) B (0CC) (OCW) #f (Oa) it (Ob)
15 19.0 206 201 108 33.5 32.7 59.5 9.2 50.3
N—T x A} 189 208 200 12.3 354 29.7 62.6 94 53.2
IN—=71)—> 186 20.2 199 119 35.0 30.0 62.1 9.3 52.8

R4 FETIE KO BEIE
B REEE JLlG N-7zAb 28-7Y-7 LSD.(5%)

R15  MEARER A B0 2 AFHE O FIg Ml &Rt N
LR CPIgfi = ZB B U IR )

FERFIUE 2006 44 9.0 94 1.2
(kg/a) 2007 9.2 129 124 NS
2008 8.2 14.3 104 35

Ty 7.3 12.1 10.7
TR 2006 1943 4003 335.3 1039
(A&/nd) 2008 407.3 6160 5385 162.3
¥y 3008 5082 436.9
Tl 2006 343 31.3 33.1 NS
(cm) 2007 382 33.0 31.6 44
2008 336 319 33.3 NS
Py 334 32.1 32.7

THiE 2006 36 35 37 NS.
(g) 2007 37 34 35 NS.
2008 40 35 38 04
Ty 37 35 37
Fli7-fagzsE

2008 640 74.0 76.0 NS
(%)

BHE2 MY ToRE (Fi. 200646 H)

BT R EE R L7 (BFE 2, £15). [HAL1 5]
DR/, B, ER, EEEOCZORSICHT L%
BIRB L OCRERAEZ, [N=7 22 ] ROV [
W=7 =] LHB L THRFEPR R R S WA
HAHNTzH, e L CToXF— IR #i
PTH o7z,

b ALY AR WAkl A-T7xAb 1A-7Y-y
AL 2007 273+ 40 259+ 48 252+ 39
(5/1=1) 2008 240= 39 224+ 34 225+ 39
B 2007 54 10 54= 08 59% 09
(:1-135¢:9) 2008 57+ 11 63= 09 61% 10
HE 2007 707157 668=140 67.3+13.0
(cm) 2008 825+110 670% 98 683+11.6
R 2007 350+155 321160 333+19.3
(cm) 2008 34.0=154 31.2+236 323%=14.0
T 2007 56+ 10 61= 09 55% 10
(F:1-%:9) 2008 42+ 09 56+ 08 54= 10
R 2007 261=177 286+152 283+150
(cm) 2008 24.1=185 258+150 24.1+144
2R 2007 109+170 104=155 10.6+16.3
(mm) 2008 95180 87%153 87+16.2
ROk 2007  26=167 23+11.7 25=%145
(mm) 2008 20=144 19+121 20=%130
E30) 2007 5.1 08 61= 10 60% 10
(%:1-:9)

R R (%) 2008 89 95.8 83.2
HERE (%) 70.6 70.6 41.8

8) TDMDRRE - Sl & DK
MRl & 72 E DT 2 A ba ) A OFEE
HIoPIcT 5720, [Hikl5] 2887 Abu
VA3, A—Fx—F7FR [F53IFY]
KONA Ty RIALTFA [N 7u—=F | OlL
BORE: 2 LRI T 3 A4 T o 720 ZORER, W
PEIZOVWTR 7oA Y waE [ 38
B Ingu—7 ] LOBICEEAITRED LML
Motz (£16)o FWHBHEEINS TY v FT
A7FA, 7z A M)A, F—=Fx-F7I2R
DMI/AES L, T2 A MY 7 A 3HEMOPE O
flizR L7z 7 A baY Y200 HERT,
A7)y FIA4T7FALFAETHY, F—F¥—F
TIALVENRTY 2, AIH3FEEREMLAZT7 = X
Y)Y AOROBEEIE, A —F ¥ —F 7 IFALD
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K16 EAY (FE40) KOFEMFEHIE (kg/a) &iE4FMEICBUT MR L o bk (FAL )

R (kg /a)D BRSO G W23 (Oce+0a : %) 9 OB (%)
Brff) Ty 1 2 3 B B B B

(2006) (2007) (2008) (2006)  (2007) 1%%= 2%m 3%& 4%E (2008)
FL #it1% 1936 1710 1264 ab 55 5H27H 322 488 397 468 830
FL N—7zA} 1966 1594 1136 b 50 5H26H 316 463 353 430 830
FL IN—xY—> 191 1596 1164 b 53 5H27H 335 454 363 419 750
HR N 70— 1807 1635 1367 ab 80 5H24H 309 449 397 500 710
0G *#3IFV 1910 1532 1258 ab 23 5HI8H 255 381 347 441 95.0

a) FL=7zA MY YA, HR=NATY Y FIA4 7T, OG=4—F v —FIF A

b) Tukey IEIC X 2L EIE, RIFTHICHEEAD
o) MemrREE (MR 1-4E:9)
d) ATy v 720074

|17 BAROWEARMHE B E (g/md) IZKIT

R ORALRME. 20064F)

Al XX HEKIX KD/ (%)
k1% 641 622 97
N=7x A} 467 0 0
IN=FY—=> 651 622 96
Bapo 72 NA 70y 4 772Xz
ALy i ORBEEZ R L7z,

9) MRtk
AR OBRA % RGE L7l ORI, [HHL

15 E Tmnn—r)—r] &Iz, FITHHREX
WHRDEEBEZ R LD LT, S [N —
7z AN IFHKETHIE L7 (3817),

vV £ =
TZxA MY T AZIE, 7 AZHHITEWD O

59475 AFUTEVLDF T, REBERDPADS
Nb, 6RO Y=V 7 227 2B ET 50
[Kenhy| % [Felinal % &35 4 75 216 H
DA ZHAL, BEHIZH b— V722712
BT 56 f5kmAECTd S (Bucknerd 1977,
Berg® 1979, Cernoch® 2004), OECD 11
A T [Kenhy] & F—=NV7 A2 (Festuca
arundinacea) 2. [Felina] & h—=NV7 A2 &7
A bavy A (x Festulolium spp.) W CHEBL T
BERINTWDS, ZHIIHLT [l 7] 0oF
MFEM ol (7 FAl RO [IZN=71) — ]
T ARBRRTETDH D JBRINIZIE T A 77 AL,
RUVZTNVIATTAXARY 7227 DHRARD
Festulolium loliaceum (Hudson) P. V. Fournier,
FRBAIVT Y IATTAXRARNT 72 A7 Dtk
X @ Festulolium braunii K.AIZ/338 & 1L % fhHERE

TH% (Momotaz et al. 2003), F7z [/8%71) % |
BEAZNVTYIATTAXART T 2 A7 DHRMAT
HDHZEIIRENTWS (Wacker & Kaltfen 1987,
Netzband 1991),

M LTI, 94 79 ZABITEWT = X b
T ASFIERLZT VS A 75 ALASE SR
THY (Caslar 1990), 7 = & 7 FIZFE W FFER +
—F ¥ — N7 7 ANZHARTHLE S S &5
nTws (S 2004, 2006), AREEOKEFET
e A I) RN BB EFAT =T DD S
1 HFHICBU 2EWHREORLBIETE WS, 2
FELUETIE 72 A QY T ANt —F ¥ —=F 75
AL ENMEERR LS LD S, B Lot %
AT aeEzoN 2, TRkl 5] 3o
T A Yy AR LT XD B e R
La M TV RIAT7FA [N, 7u—=F ]| L
SEOBMALERZ R L2205, RENEDLES
54 75 ZHICHE &b 5 EH L L COMMAHILE
b,

—Ji. FA4 75 AFSEVWEE RO 722 b0
) ALY 7 = A 2 IS RS B T BREE A
FL R BN S Z &, BtHgz &
TAEOFES TR T 5 720 113 BANE & B E M
O GBUETH D, T2 ENTEFEESR TV
[WN—=7 A M IS BETERESS L BB
EOREBMERT, T2C, [HIL 15 OoF K
CBWTIE, BAEEBERICERL L LDHIC, R
RV BB CREDR R VIRE N & O R
G5 TAZ LR HEE LT,

RAPEIZBI L Cld, AR O BER AL EE R R
BUITBWT, [HIE 1 5] EEEDPZ B & O
D [N=TF 2 A M ITHRTRRED DD,
FEMEDOHERDONA T v KA 7T Akl [
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A70—F ] XIDENRTED., BVIEEZ R L7,
B, LVENBREYEAT 5 MEOFAEDT S
P> TWDH I ERnD CRALS 2006), 4
HATHRV RS 2 A5 U 72 N PR 7 = A b
0 ARMEOBFERSIRE SN D, Fio, RENE
DRI Z B L 7oA, R 2SR A B I H%
AN e, BEROT7 2 X ) T AR
ORI Z RS 5 720121%, BEEe oo R B8
SEOEKE MR IAT ) LEPH L EEZ BN,
Tz A MY T AOBEMEIZOWTL, EE U
U & OB BEAH N E PS> T
BY CRALS 2004a). ZOHIZEMEECEIKS Lz
i S ORI ICEN S FM S TR 1 5] O
ELTHIM L7z [HAE T 5] O S ORI A
[(N=T 2 ZAM] RO [ZN=7) =] LD
LD BEBRTVL0IE, ZofEELEZ LN
b0 Fzy FEEIIE & Gl 4 ORGP IR
THEPMED A SNT, ThUE, BEMEO®RKIC
X0 FHNIFEA T B BRI S k3 & kPR
WHFREIAT DN TP H D 2R LTH
0. Ak, S O DAL SR L B &
DRI OV T LS 2 LTV L DD
b0 BB, ME (6 -7H) \CHEEAT- RS
AT, S OVRRRRREEICIT & A E R AR
RoNholzl b, 7zA MY TAICIBY
T b HHEHREOFS AR IR R OHFTIC X - TK
ELELT WD D %o

BB, 7z AN AOBEEICIOWTIE, A
VTV IAT T ARG L Lk L KiED
RERCRL Z2RERPHOENTB Y. BIBEFRICIX
TxA AT LAOBEWENA )TV F4 7T A
WCHARTRIFTHZ ZEAHL2IZEN TS CK
5 2004a) 0 TAUE. FKIEFIH O A I AR S
BOBLZ LD SRR R T A b LRI B
N2 A XKD . S HICBRERIC TR ERTRE
EMRCE b EZONL, SHEERES A 7
T ADKFBEED LIk, BEME L BAEOWH O
5250 BETH 05, BEHITO W T, it
2 AR F I 2 BT, F oAk
DWTIEMEN, BE TI2B 5 FEHRE~0HH
P EOFILED, ENEFNRECELG L T30
LEZOLND, LIzS-> T, %07 X b))
LEOFRIIBWT, S HICEN AN BE
P A 5957201203, BRI E S8, B 2\ IdEzE

BB L MBS e & BRBIATK E B 2T
WELHIRYBETIENLETLVWEEZ LR,
RBEVEIZDOWTIE, 2O L 2 28I 34 H 0k
OHEIBWT, [HLl17] 257 A g
YA F—F v — 52XV HLERHASN,
ZORENE LA TG LBRERENE Z 5Nz, T4
bH, BELEMESIERN R L WREL L ORERIX T
A 2 EHOBEHZOTEMEL L, IWEHRAT
LAHSEHICIEAY ¥ FOWREIFEAZZ L h
5. W RIS T A0 E L LT oE M
ARBEICKES B LD LE Z NIz,

ko X, TRkl 5] 3RERE 0T 4 7
5 AMBEFEO R TIE RV BLEZ KT L0
O, BEMHTEBELTE TS TR LS, HE
AL OBEEEE I BT 2R BAHIITE S 2w EE 2
b7z,

AR, EAROEFEFEICL Y. KHICBIT 51
DA OED O#EE R RDONT WD, F72, £
HAEBROm ESBREOREL ZoTwd, ThE
TRE LT, KHFEICBT 2 EREW O 2 M E
FEDHITES N, ZO0DOHMBABSEEL 75T
BY . KHEEHIM TS HEFH T & DRI EER
7ZERHEm AR ST Wb, L L, BEOF
THETHHF—F v — K75 A&, iEE»% -
TEH (WS 2001, KIS 2004b. 2007).
IREHETORRICIES v —FH, 7z A+
Vo A O% Iy THBTEANRIE - B K H
FNERIEAEH O EEEM CTHEA VT V9475
AEAEFETHDLILAREINTWS (Y5 2001,
KIS 2004b)o F7o, [HI1IF] 1 [N—T =
AN DRI B WK G TIZ BT H MUK &
FIZHBREDEFTER L2200, TRk
BRIt s A2 E2 005,

Dhzfeoz &, [l 5] 3, EEihom
TEH R RBE, RIS CE 2 REM ML LT
FHRENZENDOT7 2 A ba )7 AR TH 5L,
FEEMTORELIWE HEE L L CRIK L 7288,
SREMASEME, A, OB OSOLIGHICE
W, JREMERETHEA YT T4 7T AITE
VIR R R TR OEI G AL VHEFITH ) R
FNCHEL =RV =T VT4 7T ANTHE VIR 2R
[N—=T 2 AN R [ZN=71) =] L35k
Rpbmflit ol B, ENTER LTS A
VT ¥ IA YT ARORE R RS EAO T8
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AMEICENS Z e S, BRI BT AR D
LAERS A 7S ACEEEDL L RE L CORMD
W x5,

VI BRI RUHEE - IR EOBES

ARBE IR H22005 - 064E 20 & 9 4K - 25
CHEBT AR D R L. KRBT O T d
REMMARVERERL D D S S ICLMOBRE%&
e L\ s 7 IS 2 R B 2 L s
FLWZ Enn, BWIOHITIEILRIL O S . IR
JED R Je OSBRI M3 o) v
s (BEA500mbL ) ofEfEH e iR & 3 %,
LR, AR O P EREE D - SIE—F 1977
ha? 1% (1900ha) & fEHE - FH#400ha, PR
FL IR T200ha, 712500ha% Wik, HREE A
Blx, EHIASEIR L 7 5 HAHER < 0 AL P B 22
ETIIAM 2FEEE T 20O T 345
PUhe%d, b, fE, WELETIFRO 5N b
DT, BRI CTIXETEAND)TLLE, &
BICHE L2 E B2 LS B LD 5o
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