Y-¥o Slomio / VFo) Olis / p5lgz oolad / o0 o Il /el 5 S Ly,
DOI: 10.47176/jspi.13.4.03601 EISSN: 2783-5286 https://jspi.iut.ac.ir

Ol 4t 45 (Festuca arundinacea)

Yw|ﬁ| abls o **e”‘_;.x.gu S doswo 6\6)'})"3 obe

(\\c"\/\//f L}:'J'.'."li @)U AAEAVATAR C/JLL)J @)U)

o AS>

Festuca ) A=l 5 58 e ‘fjrs O 4 Jo2 (sl OBLS (sl 51 (S Sy 53 e 5 S5 P i U5
ool al e 3 4 sle A5 5 5 S Gl b 5l 6 s ol 45 el B30 L e 5 sl ke sl B 5 (arundinacea
idis og 8 A (K85 g8 5 M5 Sl 2168 S35 BT (R onl 53 il Sl 55 el 5 S ST 5 s s
3553 2Ll Gm b 51 (G 85 YO Jold 6 2) wl S (b ol amslr 5l odd B0 38 )03 9 wida) 0s 8 (e llg g S el
@33 YY 5 a3 YY Gl g 5,8 L) Olghel ano oKl (6),5LiS ouSKiils gl 48,50 52 u{urs S g A Ok sl s
Ad ey 2 VYO 9 VYAY ol sadle b (e VPY Lu.ach...‘jl g, g (B 4B ¥Y 5 a0 0V ol e dsb 5 S
WS esliul 00 Of adsy Ao y5 00 s A5 g lulpd 4 g A r‘;u‘ S oslimal b Ol adda Ao s 40 53 s Jles!
3513 3 g ol oS R a5 0 addllas Slio Blodd 1 b 55 o (Rt ps5 45 ol 0L Al plol sl
OY 5 VWV 5 oS 85 J1 53 pss 5 Jsl o 3 K igle 055 050 ke 055 o 4 by o (S5 g8 Hlbe o 5 e
5 S osls do s 4y by e OF 0 508 5 SLEBIes B 6 555 ko 4 by g s 2 ilog 3550 ke 28 e LS do s
4 o1 OLE Rl aelin gl o s 20 055 4 b by S sk Bl pd s S ke Dl (S gt 2 ke 03
LS ol laos 55 4 bate s Fy 35 03,5 3 Sis wghe abgle 055 op F ot by G 5 G5 Oa Jal b o
5 (G355 0 FYN) Y 29 pli-Olions S 55 i fa o 23 038 53 (451 52 p SVEVYO) Y gy 5 (633 53 ¢ 5 ¥24/0°)
8 f,_f VAYIYO 5 YYY/0e 5 Rile b i far ¥ oy ali- Ol i 85 (L 0be) sullly o9 8 50 5 (69 5o r,f \YA/O°) \ Oling
05 Fmb A S L Sl a3l Ol g5 glyls iy 3y 0 LA $5 45 A e LIS Ragh ol @L’J g Iyl &g
Ol e G 4 0T Sogline el 5 S50 55 (slaos 8 0553 5 o 35 (SB35 5K S 15 s p 3550 b bR

2,5 el c‘l,aﬁ &Lﬂ}j‘dﬂfk}é}‘ﬁi ct»o.lajbu shls 6\&SB-J>¢~:SW&»L’,<7$-L~ CBJI drw g Gl

By 585 S sd IS slaely

Ozl Olgrol axo J&ls (g5 LaS suslisls bl el s sl 05,5 =)
d‘j"‘ LQLAJS j«.hl; JM.@..:J DK‘Z‘) gdﬁﬁg Q‘J\J}J L_s)jb GMJﬂ -y
majidi@iut.ac.ir : s ;S Gy (D30 Jstn *

Yy



UL 5 $59,8

V¥ Quj/r_)l.g.‘i- AJM/VAJJ.’& JLW/AL:?}\S\’. .h.:b)

Rl Ol S sl emd s b Wl 5 s (S 3
a delesl Jal 5 s whsle g ad i Lol S0 5 S
SoS b mloe Sl e blis 5 sl 5 G0l Gios
Yoo l_gtj_;:»jfjﬁw,;_q-&.".lsjmwge-.;;.ul}s
& (Festuca arundinacea) Il g ¢5wd (YY) ol & S
e GLas S s Sl 5 Cegnle e 5 ails Wl S
ol ST Ol 5o s (Sl a5 e Hledia S 2id
s (e s 5 el xSl e ST s 5 (V1) 5
5 Losmen ddsle A5 6l ool Jeil Bl s axdils
s GOl Bl @ ol pl ol sy a e s
5=l sl aile s bl e bl 5 L
Codeailys Sl 5 e sl i g sl 8] 2 i
Sl a5 35 g0 ol bt Glage) 3 ohoa S
5 G5 Sl e 035 Dla L a6 588 (Fe)
=l Aol Gl ) (S Olmsan s s 20
s ol am 5 (olh) CiS 53 5 el s
Sl ) sllas isle dap , S L by lsen o) ons
o Ol OF e 5l aS(ss5ba XS o 5 S 5 oS
e e 505 S adyle WS s Gl S5O
Sl £, L OF s o ol (FF) 5 S oslinal o
3 it 5 e G 4ol Cglis Sl
35-dien S il o Siis 5 bk o i
Ois sl 5 ol Ll 3 5l s auls b (g 8500 .(0Y)
dr V5L Jab absle 5hoslinad 53 L ppm absle
o Calie ( Sl e L L2 5l (ol 40 sl
5 Jle sl s ae Slie alax LSBT bagg ey
Sl LS ol s sllas gls S5y 5l S 3l bl
OY)
DL (M) OLLSan 5 s Ja 5 ol plonil slo jtinss
=y Asle s ad slagrar o3 A 6 aSd oS 5l
Poa ) NS+ L SL_zS 5 (Lolium  perenne) o\, S
- Ol S sl Olasl s Iy GUls o ke (paratensis

dodle
5 it S S & e il Sl i )
L aleS A5 o sh e 530S O a3 Slas 1alS
e 3V S Sl gl e Olr s s OF Il
YY) s L 3 (65,55LiS Sl 5 oS s ol 5o
5ad,e gm Aol & das e i) Gl Ol 3pneS JS  be
S oS ool S Al il s s oS 55 O Lol
S H o Sk o b ) sl gemal 850
oy g (V) s oo OGS 55 5l S plie 5 OS5 5
Lot 51 S5 dsho5m 5 (o3 Slio )z o aleS oo
5208 S5 R s LB el i S g s 5 (S5
L Ol e 45 Jds e OF) ool Jpramms (61 5l
Lo e 25 bl o5 Ses (L b oS baacr ol )
el absle 055 2 S50 5 b Dlio CLRIIL 5 s
355 168 5l S 55 5 Shas LBl i S
Olmn 0 S5l 31 U w3l Il 5 S 5 ol 5o
SISl 5 ol 2l (i Cmazm 53 352 50 55
53 5mse Slaemadlip S 5 s sladi sl addles 5 b
a5l s et 5 358 el oS 21 bl S
SIS sl 3) e e 25 4 oo o sy Slho 3 e Sl
s olio S35 J xS Gosas 53 Sledbl il 5,8
§35 o el Gos o Dlio s 6l S5 s
s Gl Sl S ppae b b (S
ol gl b (S5 g5 anlllae (Y) ol S| S
o3l U 1 331 L 5 bamarr (i S ol b lis oS
o bl ol gl sladis 5 La iy, 5l
2 JeSTse gla S5 b glo s Dbl (5505855
Sl mLE s (S8 655 e (V) AS e Ol
2 1 L sad 585 o s 5 (e S Ol e 5 5
ol (sl dke (Sladi a5 Ladpad 5 LS 5 635
) 35l n Sas | sk
S5eS 5 Jamte GLa S o35 libsle Gl S S

YY



...&3,3,;:“},?“‘_5;,@:}a,lpjtmgujﬁdiu:;:)ui

UL 5 55,8

b by, 92l se
ols (63,5LiS eaSils ik as)5e 53 Ay ol
s sladw 5s sllciss S, 5o Sl Vleiol oo
VO Sl allas 5, 50 S5 3050 A3 ool \TAO 5 1T
I ) il i 55 Y0 el il (65K 3 5
5o gl s (s g el i 58 6 site slaes s 0550
YO Jld S Sk anilr Sledd S s gl
“O S b Sosen plsles 8 4w () Jsdx) Lop LS55
J=8 slas s b b LB s (L) Ol )3 edds & sls
DSy S 0 sk ke 55 50 5 LSS 4w b ol
50395 gl el Jald o5 S aw s oS (oS
Slpsas OF4) 51T40) Jlu 5 Aol Lels Ol e oy 0
am bls bl oS p a8 ks e Ll
LS e s abob b 5SS S D son S S
ol oty Slkes 13 ol 6 S5 555 ool AL
A el tlesT b s 5oa slacile J xS 5 L]

o O Sl Jold eolinad )50 sk lalaos
5> 1 S 5l (58 5S0ka) MADs) s o Jlasl L« oS
O3y 358 adsis sy a5 Y 51l 0 45 e e
oS s 5 Ao 300 bl (s 5l 5 olS 4 oSl
Sie (F) 35 A3 Qe Ll s MAD oy, Jlesl b oS
L e G nim il e plal p SISl by alos
S35d A oo s Sl —aim S6 g Sl eslind
A R SRS P v

MAD,, = (D K. xETyq)/(FC-PWP) )
1

el b 5l s ol Gl eslinad 3,0 Of

SEPA
Iy = (FC-PWP)xD ™
Ges elims0ls L 0 D s PWP FC dy G5 Laly, 5 oS
A 53 S e Cosby (e W) ol o

Jgjsﬁuw&_g}k)&u)J)UJ}Adiil_?dg

Yo

03 S 5 Gt Glain ) s Gl (o125 2 L s
NS e glafiin Sk 5 Gl e b L5 0
23l (KBS p 8 sy 00 S Slarl (SiS Ll
~Ctls S g edaline Ll (5K Bl a8 e S
A3 gy 53 (F) dd sdaliine 035 de sl sy
Slm 5 S S slaas sl Sl S SIS (S5 g8
G 5 s SN0 g S s o Shes Slis
s il eliie b ¢33 51 Ao 3 Y2 BA a5
G5 5 adsle 055 s ek 53 .(0) 55 s
AY 500 o fan b S U sla Joels it 54k
RS S5 el rte el s A IS A
DS Lo 55 Gl s e 3 Las 55 5l Ao Ve
VF) il ol o s i go by Yo 5 VF s
“ly 5 LaslS 5l 5 (sl e o (S5 4 olS Lo
Sl Joms g0 ! L;l_‘:p-:jl.{a S35 Sl odzmy sla
5 ST dn g Gl a5 ael lalS Sl
Sl gl olme Olgmsan (s w0 food gl g
(St S Sl (S 18 el g pilSe ol o
3ol (4) el (S 0553 5l g 5 (SIS Jeod
el (S o Sl e S e (S
o S gl e 53 olS el el
Jole 3 35 S5 at o oLl L s Ll o ol al e
0Kl dalS o OF 5l 2L oyl 51 (i 25 4l
Lol b 558 Il 5 ol S ()85 ol o Sesls
Slaier o3 ilohe glacs 35 5 a Sl s ol
St a0 S il ad IS sl S s 5 il
widS ladle b .o jasine Las e olid sl
Slagaly 5 0k (sl e Ly (5K 1 o g (sl g
il am Bl Rasiy A e S G5 4 0]
Sl a5l al gasnd pLB )l g 5 5 iy
rl wske 035 Gl 5 035 p oS R 5 S s

b)‘JﬁL;o &j}j}d e_gjfw)h el..s



UL 5 $59,8

V¥ Qt‘“j/r_)\.ﬁ A)La-i'l/r.h.:}.re JL«/@L:?}\S\" L{'JJ

b L;MJ;;YVSJJJ_JU w)ﬂ)sLéj()'jj) Slidles S Cumsy 5 anlllas 5,50 e 55 g

Table 1. The studied tall fescue genotypes and their pollination status in the assessment of the effect of water deficit stress.

Late- maturity offspring ., 5> CL:J

Early- maturity offspring 353 C\:J

Parent (mid- maturity) ( o Ole) o SUp

Slidl e S 55 SLadles S 55 SlLasdles S el 55
Anthesis Genotype Anthesis Genotype Anthesis Origin Genotype
Vsl 55 -0k
60 47 50 3125 -0les
1 1 Isfahan-Yazd Abad 1 1
58 ) 53 ) 48 Yasouj 1\~ 5uly 2
55 3 47 3 62 Yasouj 2 ¥ 5y 3
V SHle — Olgasl
65 48 49 e
4 4 Isfahan- Mobarakeh 1 4
Y &S Hle —0lganl
56 52 44 e
5 5 Isfahan- Mobarakeh 2 5
57 48 54 b obl = ol
6 6 Isfahan- Daran 1 6
Y olls —olgas!
54 51 56 Obls —0ledw
7 7 Isfahan- Daran 2 7
56 8 52 8 50 Isfahan 1 \ Olgas! 3
58 9 47 9 55 Isfahan 2 Y Olgas! 9
55 45 59 ol ol 53
10 10 American foreign 10
53 53 53 V Okl ol G555
11 11 Hungarian foreign 1 cultivar 11
59 49 56 ¥ Okslee b s
12 12 Hungarian foreign 2 cultivar 12
58 46 51 ¥ Obslme ol S
13 13 Hungarian foreign 3 cultivar 13
59 52 50 ¥ okl b s
14 14 Hungarian foreign 4 cultivar 14
T I . \
56 52 52 T ln ol
15 15 Isfahan-Yazd Abad 2 15
53 16 47 16 45 Isfahan 3 ¥ Olgaws! 16
58 17 54 17 53 Isfahan 4 ¥ Olgiws! 17
\ S
60 51 49 39,8 = ol
18 18 Semnan- Shahrood 1 18
Y T
53 45 59 39,808 = ol
19 19 Semnan- Shahrood 2 19
54 20 55 20 48 Isfahan 5 O Olgas! 20
55 21 49 21 50 Isfahan 6 # Olgas! 21
€ 47 56 V ok = 2 S 55
22 22 Poland foreign genotype 1 22
Yol . e
55 52 55 Ol = (b 555
23 23 Poland foreign genotype 2 23
55 50 47 R
24 24 Semnan- Shahrood 3 24
60 51 52 ¥ 2galimobes
25 25 Semnan- Shahrood 4 25
57 49 52 Mean Sl
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Table 2. Results of the analysis of variance of different traits in evaluation of tall fescue genotypes under two moisture environments
during two years.

Sla o s S0k
Mean sum of squares

o i s asle 05 asle 055
e 4y b ’ o 4y ? . i sl .. . e
N S e S gl TS G35
I Jsl h ¢ e egy & . @bl Ok
Crown £2° 0% Crown - = Number of IS ot Degree S Jﬂ: CMt
i ource of variation
heseoond DY fonse diameterof  Dryforge T petie 8 SRR of
of the the firstcut ~ of the first g spikes J freedom
cut second cut cut
6540™ 146827" 7600.00" 76714.00 ! 13;90 1106.70" 834.20™ 84.00™ 1 o
Stress
() ASS
3.40 743 4.40 1363.00 154.20 13.90 4.00 24.50 4
Replication (stress)
. - . o 862.80 - - - S5
200.30 2730.40 198.90 3746.00 - 8417.30 226.40 400.60 74 :
Genotype
77.20" 1614.60™ 75.80" 1487.00™ 25?460 3685.60"™ 54.80" 75.60" 74 TR o
Stress x Genotype
X ) LSS
10.60™ 145.30™ 10.60™ 170.00"* 48.60™ 95.50™ 9.70™ 16.80™ 294 (G555
Replication (Stress
x Genotype)
L
2807.08" 295.33™ 1854.201" 6803.00™ 37022'6 21040™ 0.07"s 29.00™ 1 J
Year
Bawone La'
34.90" 67.60"* 38.80™ 2935.00" 36%;60 4787.2" 94.30" 195.10™ 1 S
Year x Stress
s 55 % b
20.50™ 270.90™ 18.70™ 4115.00™ 162*'20 1854.3™ 7.60" 12.30" 74 3 d
Year x Genotype
X X e
14.20™ 297.10™ 13.30™ 2327.00™ 89.40™ 1036.9™ 4.00™ 8.10" 74 Year x Stress X
Genotype
Dl gk 2
9.60 20.80 9.50 12.30 29.80 12.2 1.50 5.50 Coefficient of

variation %

sl Loy ) 50 x| C)Ja..ﬂjs Sol3 sme 5 oI5 sme r.)&)il.:_. G jas i  ms

", * and ** indicate non-significant, and significant at 5% and 1% probability levels, respectively.
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Table 3. Descriptive statistics, coefficients of diversity and heritability of traits in tall fescue cultivars in two moisture environments.

ol

(1) 3ot S dyilsg (1) 555 45 e o
Broad sense heritability (%) Coefficient of genetic variation (%) Mean Trait
JS oS oS ok oS o O o o O
Total  Stress Non-stress Stress Non-stress Stress Non-stress
E . U .
7255  81.53 80.88 17.43 15.98 36.49 36.83 SHAIT B0
Day to heading
Lisles S G
61.61  73.64 73.32 8.57 8.41 50.58 52.89 Sl S S
Day to anthesis
o Sl , S
57.05  66.28 63.80 13.53 17.81 11.41 8.91 (el R s Jb
Flag leaf lengh (cm)
2o 5L o Sy 2
56.51  59.38 54.63 43.77 28.51 0.59 0.50 (ol oz S 2 20
Flag leaf width (cm)
L oad g sl
3557 54.84 49.94 23.55 42.68 72.62 65.47 Rt i
Number of fertile spikes
Grele) dsl ey glis)
48.59  65.87 63.72 24.47 14.03 80.99 78.92 Plant height in the first cut
(cm)
sl e 3B i 5le
31.51  56.65 68.44 18.12 59.34 204.40 388.24 (85 52 (,5)
Fresh forage of the first cut
(g/plant)
J)l e i 4.'9_5).9
3729 4333 45.43 49.65 72.45 116.55 139.71 (85 52 (,5)
Dry forage of the first cut
(g/plant)
J e S osle do
8.02 63.64 59.96 47.02 11.20 57.90 34.94 Percentage of dry matter of
the first cut
Cramle) sl ooy 4ty jha
53.05  62.40 72.94 8.90 19.72 17.03 23.20 Crown diameter of the first
cut (cm)
(Gressle) g3 o g0
36.06  69.12 67.86 19.82 28.02 13.12 21.80 Plant height in the second cut
(cm)
r}.} o a)'U 4.9)1.9
21.93  52.28 36.56 27.36 57.48 55.24 141.50 (85 52 (45)
Fresh forage of the second
cut (g/plant)
r}é e S 4_’9}1_;
2494  60.32 55.52 49.20 54.36 24.79 52.12 (85 52 (,5)
Dry forage of the second cut
(g/plant)
(:}} 9’32&5*} osle do
8.03 58.69 51.97 51.44 6.08 45.42 37.62 Percentage of dry matter of
the second cut
G Bl oo oy 4y S
51.62 7593 72.50 14.04 20.00 17.13 23.21

Crown diameter of the
second cut (cm)

Y4
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Table 4. Mean comparison of tall fescue cultivars for dry forage yield in the first and second cuts.

orllls es S

ooR3 °JJ§

PO U;

5
Parental group Late maturity group Early maturity group Genotype
£33 Oer Jsl e 92 O Jsl e £33 Oer Jsl oper
Second cut First cut Se;?tn d First cut Second cut First cut
47.00 145.75 30.25 126.75 56.75 167.50 1
56.75 179.00 24.42 93.50 21.25 56.00 2
4.50 56.00 79.28 432.75 58.50 270.00 3
34.80 89.00 30.00 68.50 54.75 108.75 4
37.25 113.50 45.50 74.25 44.00 117.50 5
33.00 96.00 25.50 84.50 44.75 146.75 6
11.80 69.70 23.25 67.25 33.75 119.25 7
54.20 148.20 27.25 91.25 28.30 102.60 8
17.00 80.50 17.50 80.50 39.25 125.25 9
5.50 75.50 32.50 90.25 75.75 172.50 10
48.75 173.25 44.75 149.75 30.50 104.25 11
31.00 113.75 24.25 64.75 24.50 96.25 12
15.80 54.30 29.75 107.50 27.25 120.75 13
26.50 92.75 28.70 78.30 36.50 84.00 14
46.00 125.50 77.20 221.30 21.75 46.25 15
22.00 84.00 41.75 118.25 51.25 143.25 16
35.75 122.75 32.00 97.00 32.50 90.90 17
45.75 190.00 52.00 148.00 3533 101.25 18
14.50 39.75 25.25 98.50 49.00 145.50 19
14.50 66.70 48.25 95.25 34.25 99.50 20
94.00 247.50 47.25 186.50 57.50 232.25 21
40.50 101.75 43.50 250.25 42.25 151.00 22
31.75 122.25 28.50 88.50 58.75 141.25 23
27.75 98.25 58.25 201.50 26.00 110.25 24
71.50 333.25 92.40 299.80 34.00 114.25 25
34.71 120.75 40.36 136.58 40.73 126.68 o
Mean
1.93 4.47 2.38 3.85 3.55 3.03 LSD5%

3o ol U}_f 23 Jﬁj‘u L SIS adsle
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Table 5. Mean comparison of tall fescue cultivars for dry forage yield under water deficit stress condition (mean of first and second
harvests, g/plant).

Vs es S ondesS 0333055 NP
Parental group Late maturity group Early maturity group Genotype
Ol s Aoy L Oy s [GEI VeV 5 Oy i [GEI Ve RN 5 O i
Percc}f:fgli: of Non-stress Stress Percc}f::gli: of Non-stress Stress Per:ﬁ:;;li: of Non-stress Stress

45 124.00 68.75 -3 75.50 79.50 3 113.50 110.75 1
-15 109.75 126.00 -99 39.50 78.41 -41 32.00 45.25 2
=75 22.00 38.50 66 381.50 130.50 24 186.25 142.25 3
-39 53.50 74.50 -19 45.00 53.50 52 110.50 53.00 4
-7 73.00 717.75 11 63.25 56.50 27 93.25 86.25 5
56 89.50 39.50 -240 25.00 85.00 24 108.50 83.00 6
-123 27.25 61.00 21 50.50 40.00 44 98.00 55.00 7
78 147.00 32.50 9 62.00 56.50 42 78.75 45.50 8
-136 29.00 68.50 14 52.75 45.25 24 93.50 71.00 9
-55 31.75 49.25 66 91.25 31.25 82 209.50 38.75 10
10 117.00 105.00 50 129.50 65.00 0.40 67.50 67.25 11
1 72.75 72.00 -66 33.50 55.50 32 72.00 48.75 12
24 38.75 29.50 0.40 68.75 68.50 5 75.75 72.25 13
21 66.50 52.75 43 64.50 37.00 15 65.00 55.50 14
45 111.00 60.50 79 218.75 45.00 16 37.00 31.00 15
22 59.50 46.50 53 108.50 51.50 -2 96.25 98.25 16
-58 61.50 97.00 39 80.25 48.75 37 72.50 45.50 17
39 146.50 89.25 27 115.50 84.50 24 77.50 59.08 18
-82 19.25 35.00 53 84.25 39.50 48 127.75 66.75 19
-10 39.00 43.00 63 104.75 38.75 43 85.00 48.75 20
0 170.75 170.75 -17 107.50 126.25 26 166.75 123.00 21
40 88.75 53.50 -55 115.25 178.50 32 115.25 78.00 22
-360 27.50 126.50 53 79.75 37.25 35 121.25 78.75 23
43 80.00 46.00 39 161.75 98.00 -40 56.75 79.50 24
18 222.50 182.25 81 383.00 71.50 -40 61.75 86.50 25

6.97 81.91 76.20 35.12 106.06 68.81 26.98 96.87 70.73 oS

Mean

11.38 15.63 14.20 8.68 13.82 11.13 LSD5%
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Percentage of changes: Changes in dry forage yield under water deficit stress condition relative to non-stress condition
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Fig. 1. Mean comparison of dry forage yield in three groups of tall fescue (early maturity, late maturity groups and parental) in the
first and second harvests.
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Fig. 2. Mean comparison of the groups by stress interaction for dry forage yield in tall fescue.
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Abstract

The ability of phenological adjustment and accelerate maturation is one of the most drought tolerance
mechanisms in crops. Tall fescue is one of the valuable forage and turf grasses that is used to prevent soil
erosion and produce forage in pastures and is compatible with most soils and climates. In this research, yield
potential and genetic variation of three phenological groups including mid-flowering group (parental group),
early and late flowering groups each containing 25 genotypes, selected from a poly cross community, were
studied under non-stress and water deficit conditions in the research farm of Isfahan University of
Technology for two years. Irrigation was applied when 90 and 50% of available soil water were depleted for
stress and normal environments, respectively. The results showed that there was considerable variation in the
studied germplasms in terms of all studied traits and responses to water deficit stress. The highest value of
genetic variation belonged to forage yield. The results showed that dry forage yield in the first and second
harvest stress decreased by 17% and 52% due to water deficit, respectively. The highest estimate of
heritability was related to the trait of day to anthesis and the lowest was related to the percentage of dry
matter and forage yield. The results showed that the highest dry forage yield under non-stress conditions
belonged to the late flowering group. Means comparison of genotypes showed that the highest dry forage
yield under normal and water stress belonged to genotypes 10 (from America with 209.50 g/plant) and 3
(from Yasouj with 142.25 g/plant), respectively, in the late flowering group, genotypes 25 (from Shahrood
with 383 g/plant) and 22 (from Poland with 178.50 g/plant), respectively in early flowering group and
genotypes 25 (from Shahrood) with 222.50 and 182.25 g/plant in the parental group, respectively. The results
indicate that the studied genotypes may have incomplete summer dormancy that should be investigated in
future studies. Considerable genetic diversity between and within phenological groups and their different
responses to drought stress can be used to develop and produce suitable synthetic varieties for soils with
limited water resources.

Key words: Festuca, Phenology, Water stress, Pasture.
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Background and Objective: Plant water deficits may occur as a consequence of a seasonal decline in soil
water availability, developing in the long term, or may result from drought spells (1). Tall fescue (Festuca
arundinacea Schreb), the most important forage and turf grass species, is a widely used grass species that
can be found abundantly in cold and dry regions (3). Tall fescue has a deep root system compared to other
cool-season grasses. It has become an important grass for turf and soil conservation. Tall fescue is well
cultivated in acidic soils with a pH equal to 4.8 to alkaline soils with a pH of 9.5 (2). In this research, the
yield potential and genetic diversity of three different phenological groups of tall fescue genotypes were
studied under non-stress and water deficit conditions.

Methods: Three different tall fescue groups in terms of phenology, each contained 25 genotypes, mid-
flowering group (parental group), early and late flowering groups, selected from a polycross nursery, were
studied under non-stress and water deficit conditions in the research farm of Isfahan University of
Technology for two years. In non-stress and water deficit stress conditions, irrigation was applied when 50%
and 90% of the total available water was depleted from the root zone, respectively.

Results: The results of the analysis of variance revealed highly significant (p < 0.01) difference among the
cultivars for the studied traits. Also, the interaction between cultivar and environment was significant for all
the studied traits. The highest value of genetic variation belonged to dry forage yield. Water deficit stress
significantly reduced dry forage yield in the first and second harvest by 44.80 and 18.28%, respectively. The
highest estimate of heritability was related to the days to anthesis, and the lowest one was related to the
percentage of dry matter and forage yield. The results showed that the highest dry forage yield under non-
stress conditions belonged to the late flowering group but in the case of water deficit stress there was no
significant difference between the early and late flowering groups. Also, the parental group showed the
lowest percentage of yield reduction under moisture-stress conditions. A comparison of means showed the
highest dry forage yield mean in the early-flowering group was related to genotypes 10 (with 209.50 g/plant)
and 3 (with 142.25 g/plant) under non-stress and water deficit stress conditions, respectively. In late-
flowering group, genotypes 25 (with 383 g/plant) and 22 (178.50 g/plant) had the highest dry forage yield
under non-stress and water deficit stress conditions, respectively. Also, in the parental group, genotypes 25
had the highest dry forage yield with 222.50 and 182.25 g/plant under non-stress and water deficit stress
conditions, respectively.

Conclusions: High variation in the studied germplasm for response to water deficit stress can be used to
develop suitable cultivars in soils with limited water resources. Water deficit stress significantly reduced
forage yield and important traits of tall fescue. However, the reaction of different genotypes to water deficit
stress is different so it is possible to find tolerant and high-yielding genotypes suitable for cultivation in
different regions. Water deficit stress reduced forage plant weight by 27%, 35%, and 7% in late, early, and
parental groups, respectively. Genotypes of the parental group with the lowest percentage of yield reduction
under water stress conditions can be assessed to select tolerant cultivars to water stress in future studies. The
results of this study indicate that the studied genotypes may have incomplete summer dormancy that should
be investigated in future studies. Considerable genetic diversity between and within phenological groups and
their different responses to drought stress can be used to develop and produce suitable synthetic varieties for
soils with limited water resources.
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