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Studies on Potential Variability in Festuca

I. The classification of meadow fescue (Festuca pratensis Huds.)
varieties by principal component analysis

Shuichi Sucivama, Naohide TAKAHASHI
and Kanji Goron
(Laboratory of Field Crops, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

=

= £

Festuca By, RENERE 172227 (F
arundinacea Schreb.) & x F—7 = A 2 (F. pratensis
Huds) 28 %h, ZhboHEBIVWThiMoFEEL
DL ARBRBISHT 2T SChiciEdE b - Tvwb,
=T 2 R 7RIS BN, B,
Bt Btk 7 & o TRV R R - T
Bo i, x F=7 2R 213 b—N7 2 27 HL—RE
CABSRTH BH, L hT ChioEd, o oR
BHEILELYH L, "BiTod s Festuca BoF Ttk
B3 CHhICREITIE R & » T\ B 7, bl ok
B CIFBLERLEBLLRL TS, LiL, £ F
—~ T 2 AIFFEY—, AF v — NI F AR EDMDOE

L, ThETtHEYRSE 0iThbhTssT, A
RAZ LAV BRTH S, B BERTE, JIIMsL2
DAY =T AP, V=NV T 2RI, V—~TFTT72AID
TERLEEE, TR X DEA LA F—7 = A 7 SR
DEED, BEEORBRRBRCLEE -TW5, LD
T, MELD L, 2 F—7 <R 27 r—A7 A7
L W EBEREIVNE VI EFHE LT B, TDZ L&
1%, A F—7 A7 OEBRGHPRFS Lo s 5 H
BRHHEETH Y, LS TREOIHEROTREN
FHELZEPBELE: bhB, AR, ERS SN

w,

372

R, 2 F—7 =27 BEEOBEOHE, 500
FTOEREMICOVWTOMBEB B L BNL LD
THb,

FRBOFEO—HL, ERERFERBE R v 2
—DFA 75V —F w5 a SPSS FHNTIT -T2,

HHEEFE

PER Lo B 52 TH B, F O seed lot
DR BFA—FBENRT OEER T B, D F L THERS
hio Trader %, fiuid+XCa—w o S@EETER
EhiMETHS (Table 1), %7 Festina(38) 13454
MR- D 4 B TH D, HRMELLR— =R
v PTERLCEY, B ECERBESCBEL 2
1976 5, 77 SR A AT 7x » 7o REXIT, BE0E 50 cm,
B2 em &1, 2 REAMEE A1 BEREL
I (PH), #E (EL), LETHEI1EOER (LL), HE
i@ (LW), IWfEESE (HTN), HEXEmE HTW), %
BEHK (VIN), seZuymE (VIW), 225 (TTN),
EhisayE PW), Bl (HD) ths, WihdfE
bt b OEHER G, Tols, HASHORER,
1977 i 2 BEICOWTIT R o f, MBI AR HE
WHE, 1976 1REL ) sSFkr L b, 2RERSE
AE L1,



il B % : Festuca BB A BENERECETHHE B1H) 373

Table 1. Cultivars examined in the experiment and their
originated countries

Cultivar Country Cultivar Country
1. Tammisto Finland 27. Marsk-2 Denmark
2. Valto Finland 28. Qtofte Denmark
3. Trader Canada 29. Pajbjerg 68-2-13 Denmark
4. N.F.G. (A} W. Germany 30. Pajbjerg 68-2-27/71 Denmark
5. Neuga (A)* W. Germany 31. Trifolium Denmark
6. Neuga (B)* W. Germany 32, Winge Pajbjerg Denmark
7. Fiola W. Germany 33. Leto Daenfeldt Denmark
8. N.F.G. (B)* W. Germany 34. Pajbjerg-pf-179 Denmark
9. Merbeen Belgium 35. Pajbjerg-s68-2-13/72 Denmark
10. Daphfe France 36. Bundy Netherlands
11. Nalade France 37. Comtessa Netherlands
12. Sequana France 38. Festina** Netherlands
13. Marbury U.K. 39, Garanta (A)}* Netherlands
14. S. 53 U.K. 40. LW. 42-38 Netherlands
15. S. 215 UK. 41, Sceempter Netherlands
16. Lgken Norway 42, Barbarossa Netherlands
17. Svalsts Sena (A)* Sweden 43. Barkas Netherlands
18. Bottnia 2 Sweden 44, Dufa Netherlands
19. Irene Sweden 45. Garanta (B)* Netherlands
20. Svalsfs 01225 Sweden 46, Largo Netherlands
21. Svaléfs Sena (B)* Sweden 47. Belimo (A)* Netherlands
22. Svalsfs 01228 (A)* Sweden 48. Bergamo (A)* Netherlands
23. Svalsfs 01228 (B)* Sweden 49. Remko Netherlands
24, Weihenstephan Denmark 50. Rossa Netherlands
25, Arva Otofte Denmark 51, Belimo (B)* Netherlands
26. Joma Denmark 52, Bergamo (B)* Netherlands

Note. *: (A) and (B) show same variety, but their seed samples are originated from different

seed lots.
*%: Tetraploid.
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Table 2. Correlation coefficients among characters

Character PH EL LL LW HTN HTW VTN VTW TIN PW HD
PH 1.000 0.383%* 0.545%* (0.383** —(0.533** 0,255 —0.351* —0.084 —0.610*%* 0.244 —0.341*
EL 1.000  0.701** 0.456%* —0.180 0.391**  0.133 0.302* —0.067 0419 0.271
LL 1,000 0.511** —0.320* 0.473** —0.150 0.085 —0.322* 0.478** —0.100
LW 1.000 —0.473** 0.564**  0.020 0.323*  —0.360** 0.577** —0.144
HTN 1.000 0.095 0.082 —0.236 0.821** 0.075 0.044
HTW 1000 —0.042 0.100 0.046 0.992** —0.210
VTN 1.000 0.847**  0.635** 0.011 0.610%*
VTW 1.000 0.303* 0.164 0.507**
TTN 1.000 0.061 0.376**
Pw 1.000 —0.181
HD 1.000

Abbreviation PH: Plant Height, EL: Ear Length, LL: Leaf Length, LW: Leaf Width, HTN:
Heading Tiller Number, HTW: Heading Tiller Weight, VIN: Vegetative Tiller
Number, VITW: Vegetative Tiller Weight, TTN: Total Tiller Number, PW: Plant
Weight, HD : First Heading Date.

*: significant at 5% level, **: significant at 1% level.

Table 3.

Eigen Values, Structure Vectors and

Rotated Vectors

Structure Vector

Rotated Vector*

Characters Communality
Z1 72 Z3 F1 F2 F3

PH 0.747 —0.274 —0.203 0.349 —0.699 —0.254 0.68
EL 0.607 0.464 —0.123 0.613 —0.323 0.345 0.60
LL 0.800 0.150 —0.025 0.663 —0.472 —0.002 0.62
LW 0.778 0.260 -—0.087 0.667 —0.468 0.126 0.68
HTN —0.538 0.205 0.750 0.035 0.937 —0.125 0.89
HTW 0.662 0.371 0.595 0.947 0.127 —0.116 0.93
VTN —0.308 0.848 —0.282 0.017 0.258 0.909 0.89
VIW 0.046 0.810 —0.435 0.197 —0.085 0.895 0.85
TTN —0.594 0.640 0.419 0.034 0.872 0.421 0.94
PW 0.661 0.419 0.560 0.953 0.117 —0.058 0.93
HD —0.329 0.624 —0.415 —0.163 0.106 0.795 0.67

Eigen Value 3.89 291 191

% of Variance 354 26.4 174

Note. Symbols are the same as those in Table 2.
after Varimax Rotation.
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Scatter diagram of the varietal scores weighted

by rotated vectors in the F1-F2 plane.
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Scatter diagram of the varietal scores weighted

by rotated vectors in the F2-F3 plane.
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Fig. 3. The relationship between F2 score and

plant type index transformed into stand-
ard normal deviation.
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Table 4. The differences between countries in mean values of
some characters relating with plant type
Country PH HTN HTW VZleltgiﬁterof PIxx
(cm) (g) (g)*
Finland 118.8 1275 205.6 1.63 1.29
Canada 125.2 160.6 255.6 1.59 0.44
Sweden 117.7 1484 2529 1.78 1.24
Norway 121.4 1515 243.3 1.60 0.63
W. Germany 114.5 156.9 219.9 141 0.19
U. K. 110.0 157.5 188.0 1.20 —0.21
Denmark 113.0 187.1 217.3 1.17 —-0.59
Netherlands 108.5 1776 206.5 1.18 —0.41
Belgium 108.4 164.0 216.7 1.32 —0.09
France 108.5 163.6 189.1 1.15 —0.33
Tetraploid 113.9 110.0 190.5 1.72 2.01
Grand Mean 1125 167.6 216.7 1.32 0.00
Standard deviation 5.96 28.77 34.22 0.32 1.00

Note. *:

HTW/HTN.
*%. Plant type index, HTW/HTN)?, showed by standard normal deviation.



378 ] LEERFRFBACNLE B11E $45

z =

JIMS? 1%, £ F—7 =27 BB T0,
AN—T7 2 A2 b —A7 2 AN, BROEHI
W ERBRE Lic, ARBOBE, TSN ik
HaEhi 3 2oRTEELhFhoBARBE LT, 52 /&
D 5 B 40 BT POMFEICEE D, R0 D105
LB R 7 LCH T AHAER L. ThbOfE
M, A F—7 = A7 BREOBERITRS iR {ETFE
LaMERLRTH 6T, %< offibsk #inmy
BeiB LT abobiEIhsg, ok, WS
BIERE LI 51, £ F—7 = A2 Tt 4 BEDOER,
HHER OFEM e el UCERIEK OB 2 P15
PRLEERbh A,

BREOBKELKBECR LTRERcERo s 5 1 v
WEREZRS L, CORRE LT, FEEARTOA
R L BRIBKD 2 OREL LR B, BECMAT
12 E S5 0BERATEM THLA BV, L, BER
CHUCERED M@ T WA S SN TH Y, ARREE
X B G & B ORI B EORE - SR ET S
METhs, ¥, FRIBHEEN L HEBIRCH
rrengEIhtesd, LI, A—Fr—F
7o AR A CEEHEEROBRE M LTV 5,
Fhieks s, 73 vAD L5 BB ETERINE
A TR SR b ) IR — s B A THD
LT, 747V FordhdEcETcERERE
REIEROETRT ChLIBE LKOBENS HERT
Bole, ZOXHRE, EHEEMRKDIERLFALL S
BRAZ—-VHEELTWB EBbh, SHBohbOE
KOWTEL N EDLLENR DS EBIS,

A, 0 4 FAMEE LVWEREZRL,
ERHBRC DD BERTH T L Lhs,
AF=7 =z A2 BT, SNEEI—RCER YR
THERL LW B DT, 4 fEEFEOBRC D - T,
ERAHTHACEE T A LTk, S cRfEnd
THARERLH S BN D,

] E 3

A F—7 =27 52 Bk, Wi, ABOY
BHAELT, FOERESHR Lick, TRSDHY
R L CREONERRA T, £ LR FER
XA TE 0, U=y 72 AEY B CRT
DOEIERET - 12,

L ERSSHOKBEL il 1 BT IENY,

H2RTREY, #3FAFIHEMC ST 351 o
TIxFEHLTLOEHE SR

2. ZRFREOHMRc T, 50 Ffdd# 40 B
FROAAEREE D, RO 0 BES £ OFL T
OO LI i & — v RR L. Liia T,
A F =7 2 A7 FROERCERS WISRIE TR LosiE
bR TELY, %< ORI HERR E]IZHNE R 23t
BELTWBE0EHEIRI,

3. SAERICERID 7 54 VIIERARD R, &
BMECMEL, FhakBESECBRTIE MR
WS AR L, BEEE Dy, PEEE
LB L, ¥R s o 1
EVNIE L, IMRERDE BTN LI,

5 B X

L JIBEKE: Festuca BEOLEIICE T 2 &
feb O AR, JLERRE, 90: 99-103. 1966

20 BRI HEEER: REBALIVEALL N~
A7 2 AIBEBAF —~7 2 A7 BEOEENLH
BT R B ERE, LERWE E R, 2: 1-52.
1973

3. KAwWABATA, S. and GoOTOH, K.: Variations
of seasonal production in cultivars of orchad-
grass (Dactylis glomerata L.) Jap. J. Breed., 20 :
146-150. 1970

4. WBEZAN-BEER: &—F+ - V77 204kEHE
BT AR, F IR, EFELICETIEERD
W x5 Bk, B3, 24 102-107. 1978

5. RHODES, I.:

uctivity and some components of canopy struc-

The relationship between prod-

ture in ryegrass, I. Leaf length. J. Agric. Sci.,
Camb., 73: 315-319. 1969

Summary

Varietal classification was attempted in 52 culti-
vars of meadow fescue (Festuca pratensis Huds.).
Cultivars examined are mainly originated from
European countries. Based on data taken for
several characters, principal component analysis
firstly applied and after that the axes were rotated
by varimax method for obtaining more reasonal
biological meaning of each factor.

1. The first, second and third factors seemed
to be representing yielding ability, plant type and
tillering ability, respectively.

2. About 40 cultivars of 52 ones examined were
distributed on central part of both scatter diagrams
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regarding the first and second factors, and second
and third factors. And the other 10 cultivars were
belonging to few groups with similar character-
istics. Thus, it is surmised that so far as materials
are concerned, they are orignated from a restricted
genetic background.

3. It was found that in the plant type index,
heading tillers weight/{no. of heading tillers)?, there

was difference among means of each country, and
there was a kind of latitudinal cline. Cultivars
originated from northan latitude or continental
climate tended to have few larger heading tillers
(tiller weight type), and those from lower latitude or
maritime climate have more smaller heading tillers

(tiller number type).



