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Table 1. Name and origin of accessions of F. arundinacea.

el Name Lie Origin
VS Ecotype 1 55,8 Ol Ol ! Iran, Semnan, Shahrood
Vs Ecotype 2 35,0l Ol Ol 4l Iran, Semnan, Shahrood
IS Ecotype 3 ENFUNICWg Hungary, Csesznek
t o5 Ecotype 4 S5l Olgaal O Iran, Isfahan, Mobarake
0 55! Ecotype 5 o555 Ol O Iran, Isfahan, Fozve
Vs s Ecotype 6 Ol sl Hungary
Vs sS) Ecotype 7 095 Olgaal Ol Iran, Isfahan, Fozve
A s Ecotype 8 ks Ol Ol Iran, Isfahan, Mobarake
s Ecotype 9 35,0l Ol Ol 4l Iran, Semnan, Shahrood
Voo sS! Ecotype 10 Ol Poland
WS Ecotype 11 Olgial Ol Iran, Isfahan
W s Ecotype 12 Ol s lee Hungary
Wi st Ecotype 13 Tk skSS 0l Iran, Kohkiluye, Yasuj
Vo s Ecotype 14 S Qlies s Hungary, Csesznek
Vo s Ecotype 15 Obls Olgaasl (O 5 Iran, Isfahan, Daran
st Ecotype 16 Tl hSes Ol Iran, Kohkiluye, Yasuj
Wes s Ecotype 17 Jeast bl sl Ol | Iran, Parsabad, Ardebil
W s S| Ecotype 18 08 5 oldS ol Iran, Golestan, Gorgan
\R UL Ecotype 19 o Jleler Ol Iran, gg?gl?j%hrfahal,
VoS Ecotype 20 p e Olgaal Ol Iran, Isfahan, Semirom
N SsSs Ecotype 21 Ol Ol (O 4! Iran, Hamedan, Hamedan
ol Dauphine F28) e DSP/ART, Switzerland,
Loul Otaria 283 e g DSP/ART, Switzerland
e Molva T35 el s DSP/ART, Switzerland
ik Belfine 055 i DSP/ART, Switzerland
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Table 2. Analysis of variance for seed yield and related traits among 25 genotypes of tall fescue (Festuca
arundinacea)

(MS) il o Sls

gl = > ;
gl Sadsb Snee b A Ll bs o ook Ses
Sl s (g305) PEEHE WD)
sov  df Y¥ AR eEr Ol et Gl S e “
Plant  Flag leaf Flagleaf Panicle Spring Days to Days to weight Seed
height  length width length  growth rate flowering pollination yield

Sk 2 22,57 9.23"M 0.83M 16.15" 9.36™ 58.50 64.13" 0.0001"s 13.317
Block

R 24 189.71" 23.94 1.07" 13.18™ 3.25™ 317.98™  300.07"  0.0007" 5.83"
Genotype
o
Error

48  16.39 3.68 0.53 451 0.81 40.42 39.49 0.0004 2.94

*  kk g
¢

Ao )30 9N JL&‘?‘]CE»N)})‘}WLJ‘}L;.M}:&%JJQ: P
ms, ™ and * and ": Non-significant, significant at 1% and 5% probability levels, respectively
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Table 3. Genotypic and phenotypic variances, heritability, genotypic and phenotypic coefficient of variation for
seed yield and related traits in 25 ecotypes of tall fescue

Lol gl Sl ks o 2
Slews Variance component Coefficient of variation Srhdly
Traits P oy e # o 5 Heritability
Genotypic Phenotypic Genotypic Phenotypic
5 &
ex e 189.7 195.16 58.33 58.60 0.97
Plant height
S
M) oz S s 19.15 25.16 24.28 27.83 0.76
Flag leaf length
3 .
(M) oz 7 S 2 2% 1.06 1.24 19.84 21.43 0.86
Flag leaf width
CM) 4 4=
em) e2 5 J sk 13.18 14.68 24.83 26.21 0.90
Panicle length
° 5y 3Ll
Sler 15k 3.24 3.51 37.19 38.6 0.92
Spring growth rate
& . U .
GhAEIT R0 317.98 331.45 8.30 8.48 0.96
Days to flowering
SLisle g (L
Sl S 65 300.07 313.23 7.59 7.75 0.96
Days to pollination
(@) €51 53 o 3 N 5.83 6.81 17.12 18,51 0.86

Seed yield
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Table 4. Mean comparison of seed yield and related traits among 25 ecotypes of tall fescue (Festuca
arundinacea)
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Ui Spdsb S o wip db i, slal by, G 3 035
5 gas Accession  (cm) s, em) o=, (mm) -, (cm) g s Jlibles S (Q) wls Ao
Plant eight TS0 PR Tenih e flowering _pollimation  weight.
Vs s Ecotype 1  49.15 17.36 5.36 1354 572 19516  209.16 13.54
Vs s Ecotype2  35.35 15.61 5.00 1376 433 22433  238.16 13.19
¥oss Ecotype3  34.15 15.60 450 1232 433 22100  235.00 15.09
t s s Ecotype4  51.70 22.15 5.50 1709 444 22933  243.00 15.47
0 oS! Ecotype5  54.70 21.66 6.41 1756 627 21789  228.89 15.70
VoS Ecotype 6  39.55 16.71 5.50 1185 544 20733 23044 12.09
VoSS! Ecotype 7 37.81 17.20 5.33 1491 383 21983 23250 15.34
A i sS) Ecotype 8  44.31 18.77 475 1584 516 20616  219.83 15.67
AT Ecotype9  36.31 21.06 6.25 1180  3.16 21566  226.66 11.63
V* <5 Ecotypeld  35.27 17.26 5.83 1250 411 21966  232.66 11.19
WS Ecotypell  59.91 23.17 5.33 1712 700 19811 21311 15.10
WSl Ecotypel2 325 13.00 4.00 1400 316 22633  239.66 13.42
WSt Ecotypeld  39.29 18.19 477 1322 483 21344 23044 13.40
Ve oS! Ecotypeld 3451 14.10 4.83 1521 450  209.33  225.00 13.05
Vo o551 Ecotypels  41.96 15.90 4.91 11.00  4.83 21583  230.83 12.27
V551 Ecotypels  44.91 19.51 4.91 1483 550 21377  226.88 13.95
WSl Ecotypel? 5828 22.56 6.22 1749 666  197.16  209.16 16.15
WWoisS! Ecotypel8  34.50 16.51 4.41 13.69 450 20350 216.83 14.99
V4O os5S1 Ecotypeld  40.68 17.47 5.33 1673 533 217.00  232.00 15.15
Y o551 Ecotype20  51.70 22.15 5.50 1709 316 22633  239.66 15.47
Vo5 Ecotype2l  33.88 15.48 4.66 12.99 350 22100  235.00 12.87
ol Dauphine  45.15 21.26 5.66 1545 577 20811 22055 14.46
Lol Otaria 37.85 17.24 5.41 1468 433 22900  241.16 15.11
155 Molva 33.60 15.43 483 1550 366 22400  238.66 1471
N Belfine 41.33 21.30 5.33 1913 466 23166  240.66 15.40
o] 5l
(1 0) s jms LSD (5%) 6.64 3.14 1.19 3.48 147 1043 10.31 2.81
Wiy gl Olio b anly ate Olyea S5 55 L e olnd DL e gae (6 pliilys Ayl 4 a5 L
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Table 5. Correlation between seed yield and related traits among 25 ecotypes of tall fescue (Festuca
arundinacea)

C)L"é 45).3 V;:I“' V'?Ji ‘L.Z)} aJL@.: db)d...:-)} L;DL.\J‘objf 4.»\.) 4.7‘9.3 DL JJ.'
Traits Plant Flagleaf Flagleaf Panicle Spring Daysto Daysto 100 seed Seed
height  length width length growth rate flowering pollination weight yield
Plant height

SIS gge 100
Flag leaf length

RS2 gt 071" 1.00
Flag leaf width

it Jsb 058~ 058% 071"  1.00

Panicle length
oslgr Ay Sl
Spring growth rate

i B0 peg 042t w025 011

Days to flowering

S S ES gegm 051t 034" 0187

Days to pollination
Ll Lo 039
100 seed weight

SuoookoSes g e gur goem 078"

Seed yield

0.91™  0.69™ 0.44" 0.52"

0.70™ 0.56 0.45" 0.26 ™

1.00

-0.67" 1.00

-0.69™ 0.98™ 1.00

0.58™ -0.61™ -0.62" 1.00

0.46" -0.13 ™ -0.18™ 0.08™ 1.00

o3 0 5 Jw\dad):)\z&uvl:@uﬂé%jq: B)

*  kk g
3

ns, ™ and *: Non-significant, significant at 1% and 5% probability levels, respectively
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Table 6. Results of stepwise regression for seed yield and related traits in tall fescue (Festuca arundinacea)

olis O S5 il 2 -5 R? R? F
Traits Regression coefficients Partial R?
st s 0.52 0.61 0.61 35.84"
Panicle length
A SR P -0.44 0.03 0.64 19.68™
Flag leaf width
< Cuf)\ 0.04 0.02 0.66 13.79™
Plant height
$ls Ao O -26.01 0.04 0.70 11.76™
100 seed weight
Ao ) Jlaxs Cia.d 23 s gme FF

**: Significant at 1% probability level
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Table 7. Results of factor analysis for seed yield and related traits in tall fescue (Festuca arundinacea)

Traits Factor 1 Factor 2 Factor 3
€5 gl 0.63 0.44 0.57
Plant height
ol A, S 0.68 0.43 0.41
Spring growth rate
A S ds 0.35 0.38 0.77
Flag leaf length
TR S B 0.13 -0.009 0.92
Flag leaf width
st dsb 0.048 0.84 0.36
Panicle length
wls Ao 0 0.64 -0.007 0.51
100 seed weight
(p3Es B s -0.98 -0.03 -0.07
Days to flowering
Rt -0.95 -0.07 -0.164
Days to pollination
W03 o 3 Shes 0.103 0.98 0.02
Seed yield per plant
ol s bl 33.03 31.46 23.72
justified variance
S e L 33.03 64.49 88.21
Cumulative justified variance
LA A 3.30 3.15 2.37

Specific root
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Table 8. Number of group, amount of CCC and pseudo T2 belong to seed yield and related traits

Number of group Jointed cluster CCC Pseudo T?
1 Group 2 and group 3 0 68.8
2 Group 4 and group 6 0.02 32.2
3 Group 5 and group 9 0.08 10.5
4 Group 8 and group 10 -0.51 5.7
5 Group 14 and group 7 -1.2 5.8
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Table 9. Results of variance analysis and means comparison of the traits for each group in cluster analysis of
studied genotypes based on seed yield and related traits (F Bill)

om Sl 5 Sle s Sl e 0SSl

Qbup _ _ \ cj; Y °}J§ \g Ajj§
Traits Loy S L_“”Ps Group 1 Group 2 Group 3
MS between group  MS within group
g 39353 41.29 34,700 38.82" 39.83°
Height
€m) o S b 56.69™ 18.02 15.47° 17.14b 20.512
Flag leaf length
mm) o, S 52 22 1.18" 5.19 4725 5,244 5,48
Flag leaf width
(Cm) i, J5b 34.75™ 14.62 13.80° 12.86° 16.622
Panicle length
ol L Sl 5.98" 485 3.97° 4,640 5.63¢
Spring growth rate
poas s U5 509.98™ 214.81 224.99° 209.93 211530
Days to flowering
SLles S U5, 528.11 228.24 238.672 224,165 224,22
Days to pollination
@) «ls o O3
100 seed weight 0.0012™ 0.1424 0.13° 0.142 0.15°
@ <5 55 5k 5 Shas
Seed yield 13.57™ 14.10 14.01° 12.77¢ 15.242

LI gls me sl g bl s 1 anal alie Ciy o gl 45 ola Sle s, e s

Rows with similar characters are not statistically significant.
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Figure 1. Dendrogram of cluster analysis of 25 ecotypes of tall fescue (Festuca arundinacea)
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Abstract

Genetic diversity is the basis of breeding studies in many plant species and is one of the most
important indicators for selecting parents. The aim of this experiment was to investigate the genetic
diversity of tall fescue (Festuca arundinacea) using agronomic traits such as plant height, spring
growth score, days to flowering, days to pollination, flag leaf length and width, panicle length, weight
of 100 seed and seed yield per plant. The experiment was carried out in a randomized complete block
design with three replications. Based on the results, the ecotypes were significantly different for all of
the evaluated traits with the exception of 100 seed weight. The highest phenotypic variation
coefficient (58.66), genetic variation coeficient (58.32) and heritability (0.97) were related to plant
height. The correlation between traits showed that ecotypes with higher height, panicle length and flag
leaf height and spring growth score have higher seed yield. The results of stepwise regression analysis
showed that in the regression model for seed yield per plant, the panicle length, alone, justified
60.95% of the variation. Cluster analysis grouped 25 ecotypes into three groups. Analysis of variance
of agronomic traits as well as yield and related traits showed that grouping caused mean squares
between groups in all traits (except flag leaf width). In this study, high genetic diversity and high
heritability for evaluated traits showed the potentials of genetic improvement.
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