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Table 1- Name and origins of tall fescue ecotypes

Row ca», Location Jw Number ol

1 \\”VO%}é oml —ULQA.@] 6000 32 1
Isfahan- Fazveh Station 1996 -7

2 YYWYA 09)‘5 oml —ULQA.@] 6000 30 1
Isfahan- Fazveh Station 1998 - -

3 s —pleie! 6000_39_ 1
Isfahan- Yazdabad - -

4 s —oledel 6000 39_ 2
Isfahan- Yazdabad -7

5 209 6000-88
Bojnord

6 _ OZox 6000_ 65
Boroojen -

7 _ sl Al 6000_88
Tahghighate Alborz -

8 5 obb 6000_ 112

aran

9 5248 oSl =l 6000110
Daran- Ghajghiz Statio -

10 ael> =gl 6000 111
Daran- Damaneh -

11 . Foese 6000-80
Semirom

12 Sari &l 6000_ 79

13 Lalp e 6000113
Semirom-Padna -

14 o Uolmp e 6000 113_2
Semirom-Padna Bideh - -

15 M s plsd 6000-81
Qoochan- Seyyedabad

16 AP —ohleld 6000_ 75
Kamyaran- Tavankesh -

17 bl 6000-89
Golestan

18 e e 6000-84
Gonbad- Ghorogh forest

19 _ Ol ploas 6000_ 66
Gandoman- Senajan -

20 ble 55 —ploas 600067
Gandoman- Konarak Olya -

21 blai —pless 6000_ 71
Gandoman- Nassirabad -

22 Mashhad Apudio 6000_ 83

23 Yasouj- Markazi ¢3S o —zgul 6000_78
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Fig. 1- Maximum and minimum temperatures during the growing season of 2013-2014 and mean

length of growth stages of tall fescue ecotypes at the first (October 8) and second (November 7)
planting dates
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Table 2- Weather conditions of Mashhad during the growing season of 2013-2014

. . Slols 3las Jilas (clos slale Sk Sl e clilod ggazme
kale  CETRU (5 o 429) (el 5 s 43 5o
Nights below . Monthly
Months freezing* Absolutely Min. recipitation Total temperatures
temperature (°C) precip below zero °C
(mm)
R - 5.2 11.4 0
October
oul 2 -3.5 16.8 5
November
! 11 5.2 8.7 22
December
<2 25 9 0.6 114
January
ok 20 -17.4 6.5 142
February
— 10 -36 1 19
March
0290 3 3.4 67.4 S
March
Ceden) . 104 35 0
April
05 - 121 22 0
June
» - 16.9 0 0
July
oy - 196 0 0
August
IR A - 11.9 0 0
September

2,8 il s>y 3l 68 glod JBlis b lacus slaws olul
*: Based on the number of nights with minimum temperature
less than zero °C.
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Table 3- Mean comparisons for the interaction effects of ecotype and planting date on survival percentage
and number of days to emergence of tall fescue ecotypes under field conditions

eS| (7) - A e B gy
Ecotype Survival (%) Number of days to emergence
e V0 oLl JYPRTA bl
October 8 November 7 October 8 November 7
Isfahan- Yazdabad sblsj — o leau! 31.9 43.4 43 36

WYBog358 ol&iuw] — -y lpaus!

- 80.1 93.5 43 35
Isfahan- Fazveh Station 1996
VYA 0338 olfi] = o 36.7 52.3 43 35
Isfahan- Fazveh Station 1998
3L ~plede 22.1 24.3 43 36
Isfahan- Yazdabad
Bojnord 3550 24.1 48.2 47 40
Boroojen O> 9y 77.3 86.0 44 34
Tahghighate Alborz = ;,J1 cladss 4.6 12 55 48
Daran ohls 67.6 95.8 48 36
8 oSl =gl 55.8 64.0 50 43
Daran- Ghajghiz Statio
b =gyl 55.6 66.8 44 38
Daran- Damaneh
Semirom £ yrous 46.2 41.5 45 38
Sari &l 68.2 100.0 43 36
Semirom-Padna  Lsb—p yueuw 21.0 38.6 43 36
o Blppens 1.9 0.9 49 27
Semirom-Padna Bideh
ALl ol g8 32.2 53.8 45 34
Qoochan- Seyyedabad
S 13 0.5 41 42
Kamyaran- Tavankesh
Golestan oS 100 100.0 42 35
ble S5 —pless 413 479 58 41
Gandoman- Konarak Olya
Sl —losS 27.4 37.7 50 42
Gandoman- Nassirabad
bl ploss: 64.7 732 55 38
Gandoman- Senajan
8 Jamass 51.2 100.0 42 35
Gonbad- Ghorogh forest
Mashhad Lo 59.5 70.9 48 33
Yasouj- Markazi  (s;S yo —zgwb 25.6 42.9 52 45

LSD (0.05) 8.8 7
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Table 4- Mean comparisons for number of days from emergence to flowering stage, and flowering to maturity

stage, total growth length and plant height of tall fescue ecotypes under field conditions during the growing
season of 2013-2014

U oy w31 39 dland

G 205 51 59, dlass

. olS slis
. S o5 (59,) iy 293 JS ?
s " (oo sls)
Ecotype Number of days Number of days Total growth Plant height
fromemergenceto  from flowering to length (day) (cm) g
flowering stage maturity stage
.\ij}:v_ | Y-
144 70 254 72.7
Isfahan- Yazdabad
WYBog38 olims] = lesol
. 145 71 256 70.2
Isfahan- Fazveh Station 1996
VYA 0933 ol =yl
. 142 67 248 59.7
Isfahan- Fazveh Station 1998
.\ij}:v_ =l
144 71 254 61.0
Isfahan- Yazdabad
Bojnord 5 )9 137 68 248 57.3
Boroojen o 137 75 251 55.2
5l cladss
1 24 7.
Tahghighate Alborz 38 %0 ’ 8
Ol)b 133 70 244 60.0
Daran
a8 ol =yl
I . 143 60 249 52.5
Daran- Ghajghiz Statio
Daran- Damaneh als =l 134 75 250 85.0
Semirom P o 152 70 262 81.3
Sari ol 149 56 246 75.3
Lal=p yows
14 251 75.
Semirom-Padna 8 63 > >3
odw U-’l:}_r“)f:“*“
Semirom-Padna Bideh % 46 o 487
CARWERAEYG
141 77 257 85.3
Qoochan- Seyyedabad
Sl = oy lels
115 55 212 23.8
Kamyaran- Tavankesh
Golestan oS 148 71 257 81.8
e 8 —louss
143 63 255 49.0
Gandoman- Konarak Olya
3l s = Lo
i 141 60 247 80.0
Gandoman- Nassirabad
ollgloss 137 71 254 67.0
Gandoman- Senajan
38 JRemas
152 62 252 51.8
Gonbad- Ghorogh forest
Mashhad Apude 148 67 255 60.2
Yasou)- ¥t 140 63 251 423
Markazi
LSD (0.05)* 23 12 38 12.5
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Table 5- Mean comparisons for the interaction effects of ecotype and planting date on yield of tall fescue
ecotypes under field conditions during the growing season of 2013-2014

(@ 5o 3 p)5) il 5)Slee (@20 5o 2 p)5) 0355 G
oS Seed yield (g.m?) Biological yield (g.m?)
Ecotype e V0 BAAY e VO AR
October 8  November 7 October 8 November 7
sblss = ool 4,53 3.67 376 346
Isfahan- Yazdabad
V¥VBog38 olSiun] — (oo 24.17 20.89 427 390
Isfahan- Fazveh Station 1996
YWYA 09}5 oK —OLQ(&.A 2.70 2.07 381 281
Isfahan- Fazveh Station 1998
Isfahan- Yazdabad sblaj — o leds! 8.67 7.27 621 500
Bojnord 3550 4.30 1.40 383 488
Boroojen 9y 118.70 51.13 706 539
Tahghighate Alborz 5l lidss 0.10 0.17 147 50
Daran RS 39.93 32.57 626 484
8 ol =yl 5.67 4.17 400 332
Daran- Ghajghiz Statio
aaly =l 24.60 20.30 415 348
Daran- Damaneh
Semirom P ypous 71.93 58.8 576 765
Sari m 7.20 1.03 554 446
Semirom-Padna Lol p ywoww 4.43 3.13 428 394
ol Usb—p prouw 0.93 0.07 42 16
Semirom-Padna Bideh
S a6 32.33 15.40 468 458
Qoochan- Seyyedabad
UiSSlgs — oy Lels 0.30 0.03 24 7
Kamyaran- Tavankesh
Golestan obls 125.60 111.70 1013 515
e S 58— lonsS 6.90 2.30 523 298
Gandoman- Konarak Olya
Sl s — lonsS 4.90 177 499 438
Gandoman- Nassirabad
ol lens 14.33 4.73 473 409
Gandoman- Senajan
35 Jamas 13.63 18.87 743 694
Gonbad- Ghorogh forest
Mashhad Ao 33.67 20.97 346 346
Yasouj- Markazi S5y~ 5.60 4.03 620 708
LSD (0.05)* 72
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Table 6- Mean comparisons for the interaction effects of ecotype and planting date on survival percentage, leaf
area and plant dry weight of tall fescue ecotypes under control conditions during the growing season of 2013-

2014
i sST (%) <& (&2y0 yrosiilo) Sy gelaww (o s5bao) g2 s (359
Ecotype Survival (%) Leaf area (cm?) Dry weight of plant (mg)
JYURIA N ot/ \t) 2o VO ulj VO O){ﬂ :)0 ULT VO
October 8 ove7m er October 8 November 7 ctg " November 7
Isfahan- Yazdabad suis; —lao! 28.2 31.0 20.7 14.2 96 69
WYBog38 o] = lesol
. 50.0 63.3 314 25.1 188 143
Isfahan- Fazveh Station 1996
WYA 0433 ol =yl
. 34.5 38.2 16.4 12.1 93 65
Isfahan- Fazveh Station 1998
Isfahan- Yazdabad sulsj, - lese! 31.0 33.8 19.9 14.6 156 221
Bojnord 3950 29.2 33.8 12.2 9.0 91 67
Boroojen o9 48.5 56.3 52.5 42.6 331 290
Tahghighate Alborz ;,Jl cliéss 25.0 25.0 5.4 41 32 22
Daran o 46.7 62.3 40.2 29.6 268 184
38 o] = >
. . 32.0 35.0 154 11.9 107 77
Daran- Ghajghiz Statio
b —olb 44.4 50.9 30.0 22.0 258 178
Daran- Damaneh
Semirom s 46.5 51.6 52.4 39.2 342 242
Sari &b 33.2 36.0 23.3 18.4 120 98
Semirom-Padna Bl p proww 25.0 25.0 12.0 8.9 74 52
odw UJL{—PW
' 25. 25. 2. 1. 59
Semirom-Padna Bideh 50 >0 0 > 8
S sl 58
45.5 48.8 41.3 315 120 135
Qoochan- Seyyedabad
Sl 25.0 25.0 18 14 3 22
Kamyaran- Tavankesh
Golestan Olds 54.2 61.6 48.8 36.7 338 243
e 8 = louss
315 35.0 13.6 10.2 120 70
Gandoman- Konarak Olya
Sl s — o loiS
. 32.7 35.0 14.2 10.8 133 83
Gandoman- Nassirabad
Gandoman- Senajan ;s o less 43.8 48.3 24.9 18.9 159 113
B8 J-us
37.7 39.4 24.9 18.7 215 150
Gonbad- Ghorogh forest
Mashhad KVS- 45.0 49.7 315 23.5 172 119
S5t 34.4 36.1 19.8 14.8 164 94

Yasouj- Markazi

LSD (0.05)*

1.7

0.9

42
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Introduction

Tall festuca (Festuca arundinacea) belongs to Poaceae family and is a cool-season perennial plant native
to Europe. Festuca species are broadly adapted to different climate conditions. To date, 9 different species of
Festuca have been identified in Iran. These species are growing naturally in different regions of Iran such as
Golestan, Mazandaran, Lorestan, Khorasan, Fars, Isfahan, Karaj, Dorood, Damaneh, Alvand and Firoozkooh.
Festuca reduces soil erosion due to its fibrous, thick and deep roots. Such roots reduce soil density and
improve soil structure and reduce soil erosion, and thus, this plant plays a crucial role in reducing water and
wind erosion. Tall fescue is a long-lived perennial species with medium to large leaves. The plant is grown as
turf and is considered as an important animal fodder, thus is widely grown in pastures and grasslands. Tall
festuca is among the 27 identified species of festuca in Iran. The species is well spread across Iran and has a
high potential for growth and production in pastures or mountainous areas, especially in the central, western
and northern regions of the country. Tall festuca is a perennial plant, so it is often exposed to cold and
freezing stress. Therefore, the successful production of this plant requires the use of cold-tolerant varieties.
According to previous studies, although tall festuca has good tolerance to a wide range of environmental
stresses (cold and drought), different ecotypes show different cold tolerance, accordingly further studies on
growth characteristics and cold tolerance of this plant is necessary, especially in winter type varieties.

Materials and methods

The field experiment was carried out in Parks and Green Space Organization, Mashhad Municipality
located in the Islamic Republic of Iran Blvd., and Crop Physiology Laboratory, Faculty of Agriculture,
Ferdowsi University of Mashhad, Mashhad, Iran in 2013- 2014. The experimental design was a randomized
complete block design arranged in a split plot with three replicates. In order to expose the tall festuca plants
to winter cold stress, 23 ecotypes were sown on the 7th of October and 6th of November. Dimensions of each
plot were 100 x 150 cm and after seed sowing, seeds were covered with composted cattle manure and then
irrigated. After emerging the seedlings, the plots were thinned to reach final plant density of 400 plants per
square meter. Weeds were manually controlled and irrigation was carried out according to the need of the
plants. The data were analyzed using MSTAT-C. The comparison of means was performed through the LSD
test at 5% probability level.

Results and discussion

The results showed that the effects of sowing date and ecotype were significant on a number of days until
emergence, survival percentage, plant dry weight, seed yield, and total dry weight. The phenological
investigations and plant height measurement indicated that there was a genetic difference between the
ecotypes. In all studied ecotypes, the survival percentage in the second sowing date was higher than that in
the first sowing date. However, a number of days until emergence, plant dry weight, seed yield and total dry
weight in the first sowing date were found to be higher in comparison to tens second sowing date. In
addition, among the studied ecotypes, the highest traits stability with an emphasis on survival percentage and
yield components were observed in Isfahan, Boroujen, Daran, Daran-Damaneh, Gandoman, Sanaajan,
Mashhad, Sari, Golestan, and Quchan-Seyyed Abad ecotypes. Therefore, these ecotypes were selected as
genetic reserves for future studies.

1 and 2- PhD Student in Plant Physiology and Professor, College of Agriculture, Ferdowsi University of Mashhad,
Iran, respectively.
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Conclusion
In general, the effect of sowing date and ecotype was significant on most of the studied traits such as a

number of days until seedling emergence, survival percentage, plant dry weight, seed yield, and total dry
weight. In addition, in phenology related traits such as a number of days from flowering to maturity, total
growing period length and plant height genetic difference between ecotypes was investigated. Although in
most of the traits such as a number of days until seedlings emergence, plant dry weight, seed yield, and total
dry weight, the obtained values were higher in the first sowing date compared with the second sowing date,
survival percentage showed unlike results so that late sowing increased this index.

Keywords: Plant height, Sowing date, Survival Percentage, Seed yield, Phenological Stages.



