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A N—=7 2 A7 (F. pratensis Huds.) ¥, 2 {5505
MR E ¢, IR CrEEEORIFRE LT IL < v
BRhTwb, LhL, & F—7 = A 27 3 R4
BT ChENYTRTIOD, A —F v —F2 7 A
RFE ¥~ AN EEAE T, FOFIBREED
LA 2KBEROBIC L EE 5T B, iy, dbimET
JEEBCik, -+ — K277 2, 5o —1
FEVEERCRER DB, WEHEELL AL
BIENRTEDNRS, A F—7 2 AZLThbDMKT
OEXEBRMIC s EhTEEEZEL LR,

A F =7 2 A7 OFRBHIRC O, JISY @ X
> T, EFFMARWEOFMI T, TOELE, 1
—7 2 AV ORBNERIPZ L, LT, £0O0D
SROFHEOIH E LT, ERYIERTSEZ & onEk
PSRRI, FDME, A F—7 2 R 214k ThH S
ZERe, RSB ARTE T4 75 ABEE IR
FRICZH D &6 I Enb, SR LCREEscHre & D
HFELT, 2Rk TEL LGS FALY LT
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B BB, 2846 ThD T4 75 A TREHORE
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DINEME BB LT 5RAE LT, hETar

Trader

colchicine

apennina X Tetraploid
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Fig. 1. A schematic representation of the past
trials for improving productivity of me-
adow fescue.
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LI RN X B A 4 RO ERL, VR 4 A AR
F. pratensis var. apennina (LIF apennina) DA &
B, 2 UCT 4 (S4HREO B &, — o a 53T
ETwb (Fig. 1), TOFE, FHE4EEE apennina
DMREER T TBENMEND DD, F L S @A
HUBHT EAFER SR, 4 EERMOMEL, -7
= A 7 DINEMERIA T DOFR kb &
IR L. ABgeE, DLW ARG 2 109
Ty e ae oo bk LTEM i o g, @H, B
RUTHREF ERONEE LB FRELFHEL, o
FR~OTRERZRF L b D ThH D,
MHRCEE

A N—7 2 A7 HRABED apennina g —wm y -2
@ 1000 m PA LD IFE#ECOZ EL TR Y, SE.L
BEAE2ME/RD A F =7 2 27 LREHTERWY,
L L, apennina (ZHVGCEHRAFEE Y AT 2% H0
2{EAD A F =7 = A7 L5910, T0% L EOBEV-H
BEREIR LI DD, BRI el X -
2D A V=7 = A 7 EEEHM & BT 572 819,
G R B R R b h B, %
72, SSEANCD apennina 1 3g 5 W CHRBLEREOEE
P <, BT E LB TH D LEAHE X
HTWBY, WEO Y/ AR VT L LHENLR
TE b9, REMLROHFERND apennina i34 ¥ —
7 = AP LRI 20D 2 AR S U IR RERS
¥4k (segmental allopolyploid) Th s LHE I T
VW, '

[FVE 4 {54k & apennina [RO7zEiEy, 1982 4F. 1 YIRK
HEE W X VIRBRERZFIN LT 572D, apennina
EBEAET, LobEEHIEY <Y, Lk TERLE
[ 4 fSESRHT & BHTEI b do e\ odd, SR E L
THE 4 S5AFRERRETHD Festina & o, 25H
X hHBETAELN, 0 bREAGEN»S &
DhIETZRECHENL, BEHCBHEL T, E4Ey
&, TEB Tk, SR oVt L, S8 L 1318
Hinh, (BRE & IEBTM TE O ER R Lic 2 45
O, 1983 SRR (AT wheBL, <7 -
7R ATITo TR L, Bh T 1984 R 8K
LHEFZCEHL, 6819 [ 224574 Trader,
apennina & & S FBICBE L, SEAEAE IR
¥ 140, Trader & apennina 13§30 MH4E Th 5,
FERE B (I RENR 1 m, R4 50 con OEAREC, BRHETIC
N, P,Os, KzO #hEh 10ahi-b 4, 10, 6kg %, %

e 2R A ORF b RIRME L,

W 2R TRy, LR EA T, BE,
BIAE, WIS, 1EBierk, BERERAN, 1Rk
EHER TR 10 o, $BRRTAIA
A Ute, B2 6 B 7 0o I 1E#k3ZD
ST OEEXIELT, 358, IbRoEEE L,
TeBRerE e E R LAK S INMER &, I TH
TREELRE, Trrh—3I VETRAEL, #5005k
WD &, FOR@BENLLE, TREBE . %
RIBOI L & v, coREET L TRETD
HEMSRDI, Trader & apennina w2\ Tk, 1€
Wt BERL b 5 BEOZEHTH e, o8, apen-
nina GHRHELE L, HREOPEILTERI -1,

] £

Table 1 =, Trader, apennina, HRE4 2 O—FKH{A
K, B, WERE, WL 1EBRekE, fEERo
EE & B R AR Ui, ¥72, Fig 2w, B9
P, BHEELBRVIEHBEDOLR L /I ARRLTH
%, ¥ 7, HAEHE T, MEITPHHET3056g &
Trader (141 g), apennina (159 g) O 2 fF\MEx & 0,
BLVEN Lol T 5K, BEHFEETRMER
Trader, apennina WCHRIFEI S KEL L -THED,
HAEARC IR LR ERERIET TS
TERRD LN, Lnd, Fig 20e AT AR
Zbhs X 5, Trader, apennina Cite — 100
~200g DEZAEHD DK L, HREER T 300~
400 g EERNULAZRHAIER > T B, 7
2k, 894 g LD THIefERD Zbhic,

BETE, HEIPHET Trader (104cm) & & U
&R Uiz, {75, BEEHERPRIPEOREL,
Trader ® apennina OF2{ELAE LT s T B, LA
U, ZEEGHERIT Az EOLRMN b & ReTw
5o WFEAE AT, #HEY Trader, apennina o3
DEERR LI, Lind, FEEFZER Trader @ HA~TK
<, fEfk L~ THTH Trader & hMpE DG LT
Twighind, MOBED X5 hBEOIERIFEDH
i ote, BRI 2WTix, Trader & apennina Wik
BEE i B b, Trader oW oAEIAKELLDL
RDOFER A RTORXS LT, apennina 35V DHEH
NEL, MABEERT, AT ATLWEDEKLD
HiEEAELBRR, ML, SFHIE T Trader &
apennina OFREOEA & », FEHEHEEITEDRIE
2 LI 5T B,
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Table 1. Mean values and standard deviations (parenthesis) of main agronomic
characteristics, plant dry matter weight at flowering time, culm
height, first heading date, plant form, pollen fertility and seed sett-
ing rate in populations of diploid cultivar “Trader”, natural tetra-
ploid, var. apennina and tetraploid hybrid derived from crossing be-
tween artificially induced autotetraploid and var. apennina

No. of glant Culm FirstD Plant? Pollens ~ Seed?
) ry . . 1t setting

plants \aht height heading from fertility ot

examined weigh date ate
(g/pl) (cm) (degree) (%) - (%)
Trader 29 140.8 ( 48.4) 104.0 ( 7.4) 32.2 (24) 720 (59 986 747
apennina 27 159.0 ( 55.7) 934 ( 6.2) 250 (0.6) 374 (5.2) 986 e
Hybrid 140 304.9 (156.0) 104.1 (165) 281 (L9) 57.9 (10.5) 45.4 135

Note 1): days from May 1.

2): tiller angle on June 7. Low value indicates prostrate habit, and high one does errect

habit,

3): Only five plants were measured for pollen fertility and seed setting rate in Trader

and apennina.

Trader

80r apennina

Frequency (%)

80r Hybrid

40F

20

200 400 600 800
DW Culm length
Fig. 2.

60 80 100 120 140

24 28 1 5 20
M J

First heading date

40 60 80
Plant form

Histograms of DW of the first crop, culm length, first heading

date and plant form in Trader, apznnina and hybrid population.

TEXR etk T MR 3o #{# C 45.4% & Trader (986
%), apennina (98.6%) DY UTOMETH -1, Mk
TR THHME 0% 125 90% FTLIECEL 2T
Wh, Bhi, FERCED L, MB35 L,

Trader (74.7%) D 15 BELHE L KL IR T 5%, B
Ry~ T 30% Bl L EREYIRU IO 140 ik
w6 B LA <, % < oA 20% DT oE W E T
B ot TEBFadE & FEERORMIIL 7=0425 & 1% k¥
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and to seed setting rate.

TIEDE\HBBIRA A b, — i BBt oE |
PEDMETR LT L A BT B » e, Fig. 3 iz, 4
EWE LI, BREROMOBHRY R Ui, (B4
P L IEB OB 7=0.328 & 1% K THE T
EOHBIBARY D b, —Hc LI BEIIERfak: b
BIERED -1, 5, BEEYE -EEROMI
VIR S 2 HBAREERIIFED B i o T,

]

E

WEBOE L IMFEETH B oD, §E COBRTIL
F & LTARBERSAGS T E . ANMSEE O
By, BREEC L - T ChcHNESETE2E<F
OGRS TS LI X » ¢, EAFBRRET
DPFELXFED TR T L b b, BnTHEOHRLE(L
W, R, BHEL L bxg & s RETORE
CEoTHRBORBD, LENoT, ZOHEIBERED
TN X 5wk LT plETORE»ERP T
EHE EL RVWESCIERORRBC 3B R TH
bo LivL, EHOBRIMEL, x5 & T5EET DM
ErEmLitoTL poh, TOMETFOFEXILIC
FHHT L LD, BEOYELET L TL %,
He, WEO X SeEBoRET I EECBEE L TW5
HETE, SHBERGEERC X - TRERNREL BT
P ERLEVIREEL B b0 L Bbhs,

WERMOMOBREE & U CEkEEE & Bt
BHTbhb. EREEERIL 2ERTHEIA 7S

The relations of the DW of the first crop to pollen fertility

AR 7 v =39 CILLFIAEh, TofttindTic
HEESh b, )7, MERZE, ARBciabh
T X S IEM O LM k% b o6 T2 A T
WHLOD, BT, BE KON
MEL, TEFPENEAINDLZ X » TREMCE
LA —p Un e &, W oS EAT
Wh, LaL, BHEHRICO XS hREcd b
LY, WEM Itk ESE Tl LELbR
Bo EWVHD, BWETIEEREXIMEMG L L, E5,
BN TH B I DIFEREY Ui CLuWin ETEEY
b ~fetb T B BB R ER D o b, Bk )
R CER TR S h, EEOBRE L ok
PIETT 5 e DEEEO R — I hEbhic  { tdk
Y, MRS K SO EY IR E, ERSREE LR ¥
BRI e b b TH B,

AV =7 2 A2 DRE AR E apennina vy, ZHEC
IoTHBEETAASTHELI, b, BohiME
HINEFERRILE D » 120, FEHCEMTH - f, AR
BTHRINCMEENO F & P otk ik 5%
L, Focufesifatt, Rz hth 2229, 102,
Fp Tix45.4%, 13.5% &, Foux Frickb~Feikosp b3
BIFE A 2D T, LEWIS® L [RIEEIC x F—7 = A 27
A fisth & apannina WOMREE > b, FOJetafhrs
Fog = v EREERFEMCENTVB, Thit kb,
HERR Fy LR RRME Y 617 L ARRBOME L b gD
Sty FEEBEF L L5 10% BEDOHTH - 12
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o, Pt Fy OSZENC L - T Py B2 BRL, *
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DT EMD, FEROMN BB A HOCE & &n
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AV
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PG IR TV AL, —ii, R LTl Trader »
L E—FEBRKAEL, BEFIEGC L5, MBS
Bt apennina O X 5T EL, 346K H
T, AR CHEEAE R OBE L E 2 & AHF
L pw, ARMoMESE I, Trader ¥z 58
E& {offfk=e, apennina T, BHLET, La
L3 L<EmVvIEEY L oEGRE T TR D, Thbil,
R4 b T, B, Kikis S omicEly
S B WA BN R RT b O L
2Hib,

B, APELETTEhich, HBOFERCH
I tetin MRS S A MBZ G, & e 0
T R & o FACHER A B R S, 75
RNERK, WEEUER, FHEEFERCH B3 LET,
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A F=7 =27 OWEMEN L5 2 AN, #
F—=7 = A7 DABFHAGAEE ARIBHLER F
pratensis var. apennina ROSHEC L HER L4
AHRE Fo SRl o0, IR M TR AR L,
SHROBREMR & L TOWRME AR Lic, M@k
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1) HMFEHEMY, 2 R R Trader % apennina
LOVH LT 2ERBME T o1, Lo L, MEEM
i EHHEOZERLFEL IRL, RS S STy
I ER R L,

2) ML, BE, HfKGE, Bl EoRE T
W, S C4B & Trader R apennina L3k % <
FIe b lei o tond, (BARLR 2 R &0 o1,

9 ARBoMMED (F) 2, TR IL~TEY

ok, MTRMEEAHR I ot EWfi:
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Summary

Meadow fescue (Festuca pratensis Huds.) is one
of the main pasture species of Hokkaido. Although
meadow fescue has good winter hardiness and
seasonal pattern of growth, this species shows
lower yielding abililty than another pasture species
like orchardgrass (Dactylis glomerata) and timothy
(Phleum pratense). Thus, we have tried to improve
the vielding ability of meadow fescue by the fol-

lowing methods:

a) evaluation of the existing cultivars, b) raising
autotetraploid by colchicine treatment, ¢) introduc-
tion and evaluation of naturally occuring tetraploid
F. pratensis var. apennina and d) raising hybrid
populations from crossing between autotetraploid
and the natural tetraploid. As a result of these
experiments, we found that although hybrid po-
pulations between the two tetraploids showed
lower fertilities of pollen and seed, they have a
large poptential for improving yielding ability of
meadow fescue. In this experiment, therefore, we
raised F; hybrid derived from pair crossing
between F; hybrid plants with high yielding
ability and high pollen fertility, and tried to
evaluate the main agronomic characters of them
under the spaced planting conditions.

The results obtained are as follows:

1) Although the hybrid population was very
variable in productivity, they generally showed
much higher productivity (the mean value of 305 g
per plant in the first crop) than diploid cultivar,
Trader (141 g) and apennina (159 g).

2) The hybrid population did not show higher
mean values for culm length, first heading date
and plant form, but was more variable in these
characteristics than Trader and apennina.

3) The hybrid population (F,) showed low pollen
fertility (45.4%) and seed setting rate (13.5%), but
showed slightly higher ones than F; hybrid (22.2%
for pollen fertility and 10.2% for seed setting
rate). Pollen fertility positively correlated with
vield of the first crop (r=0.425%%), but seed setting
rate did not show clear correlation with it.



