gy b e g2 OIRZINS —1TAY 599 g O ! SUEL pale o K8 puoiits

S 5 Tl 00 (e B9 (RS9 30 9 (P90 S Gl (B2 i
Golazel Al Gl ¢ (G gwgn reol dew ¢ 98 b Lo, SBL o e
Wy (S ol (55,55 ouSCils ¢ SLEL p ke 038 skl =Y L S oy 5 I 4k 5 I e g ¢ SLEL i ey s )
(el pole 058 Lokl <F 5 S g gyl 5 dlowsler (b mle 5 (65508 Slidos S 0 ¢ GLEL Slidons du skl -
Ol anio ol (55,5L08" 0aK il

J g ok gk

oS

(Jime ol @y Gy 3 e G dax 1l LT OT mlie Cusguloms (o o pite 3 ol o 2l 51 (S
03243 8T 6l e (S5 5 (S sl Ful Sl (S Basn ol 53 el (S 4 pglie gas S 5 28
OIS 55 e 5 88 15 amlie )50 (S 25 Ll b 55 en sl ses s Ve sbE 03 el Ty cpss 50
Ao ps A spdo a0 DALE 2o B 38 alad (LT LS JalST Hkal 51 5 Lt a8 55T (slab 5o o 4l sl sln
5 el T man ol rsnsp S o o & LT oIS alad b ploil sdoms (5LT OT 51 g 5 i SaSs
3 el T £3055° 03l ST SaSist do)s Ly SaSis doys At 350 4 £I05233 05 ls ST
(i 25 ey JalS US4 e ] epa g Ul ks dals OLLS wlie Side I e 5 4Bl 8l sdome (55LT
w0 ool w308 3 Gladanl O gl ST 5 S i (A5 Ous SV b Lsls Sl 1y o8 L ST Ol 5 kS
b0 055553 03l BT 53 0 Gl Ol 5 (G S5 0 eSS Iy Rl o

S S O sl ST ¢ S i g IS (i e LoiS (e (ST OladS”

4ol

AN 53 258 n o eia Ol (2 DS 0y g 51 (SG o 5 Bl (i OIS e (sl ol D1 51 (S
ST e s 3 5aS 15 el sy s 4 Sl e (Slas bl do )3 G (6L35 wnn 5 OIS 58 )5 sla e
B S (S w pslie 8 Sk s S 51015 o slite cpl el G (5L an g 3 oS 3 g Jalpe S (S
31 S el (Wheatgrass) okS Cale 08 neSSoL onl alor 515 g0 o3lizal il 1) (S a0 pglin a0l e 4 oslic
2 el o8 LT 5 K 4 5L S e Olsie 4 S ol 30533 032 ST oS Cale it polie sl 55
o O STy 5l Sl o Lid T S 0ins DL (S gp St 3l A) 353 (oo ST ahatzmn &Kt s sl o)
LLAT (65 0l 35 o osliml (S 25 Coud Jibe e 4 ST gl Il el mhe oL Gl
Glid 4l sbul Eol g o3p il saud o CLM! S8 oz sld OsnldlST ol Jse=e (Malondialdehyde)
3T Cusgdone a5 b .(V0) 558 oo elitnl o O gl oS 5 (6 ol Olgie 4 LT (65 O 0be 51558 oo S
050 el Ty o L passingo 0 plis ST (Sist & Cuslin Shags onl 55 comr o5 2T 56 5 0l sl e 51 65k
4 o a3 Olsie 4 358 (o0 o3lial sy Olgie 4 35 OT 514 s bl wges 5 (Sis 4 plie dals Olgie o Yl L
ol ol gy (St 4y S glin (S5 5 S50 se iz Sl (pdn 5 23S dal 5 anlie 350 St



gy b e g2 OIRZINS —1TAY 599 g O ! SUEL pale o K8 puoiits

B 99 3Mg0

23 b G585S 5l g o) rsn 3 Wm0k 3 el T 05052 0324 8T e bk Ghas ol 2
L) b Ll 3 5 edd S e ey — o L L ST L e (10 g e Sle P J b 4 gl sl LaOIUS
LS JolST 1l 51 358 (5,8 sl (S5 50 516 s plnil ate 5b 4y OLT (oo JalST 1l Olo b sl
Sy S gy Ol el sshate 43 OT 51 g 5 8 olad JolS7 j5b & i 03 a5y Sy oy At 1 i o G5 B 5T
350k sl O S Sppe a T A8 @8 s (Sas 15 Jlesl O 35 dals Hlad S el sdoms (65U T (e
(Sas 25 ol 5 S5 s Ll (OIS Hlezr LLISG ,8) S1SG aw by (sl JalST slaeS sk 7 b IB s 5 Ol 5o o
SW3a) 55 55 5 A Jlesl 51 S 55, &8 Slivw 4l 5 Slio (6,8 o501 0l o 3 FAIFSC s e p s PSS
5 ot Sl Gk 3l ger D3l 5 oS5 005 sl S 25,5 il 3sm LT ST s Sl Y 500 500
Li 6,8 oI 5 s gledalie g 4 S, SaSis ds s (1) 55 Spse er bl e aslp Gl
Gb (S n g S S St il Ol i (SAIL 5 (P) WS Sn iy Gib W 65y 85 IS (6,8 o510l .(4)
Ol 6,8 o310 3l oslizal L 5 0) S 5 et Lha) bl s L (6o O ol leeST s s aslone (VO Kan 5 58 3,
1258 planil i (gund 0 el 2 g 03,573 Ol 5o 0 e lT (6

S g b
b o 53 A 4 Suglie gy 53 LB o3 il Sl e sl 5 SaSis do)s 5 CdS ol sdalie L)
539Vt SIS ey een ) g 4 313 DL e SuSis Ao (St 25 30 1 ol sl 3sd 0 O e
& 5oy A S8 Gl 5 5 85 0T (6 a8 el da 4V Sy 3l sdee (0T 5 ey (SASES o3 A0 4
3 g 31 0L 1y (S uSCas oMo (65LT Wb 51y 0 555 B pas 55053 09248 ST 5 el Ty oy JulS7 SaSCas
1 (S eSis (I (208 T bpss 5555 05bs ST 5 i S b el Ton 25 o 51 g V0 60 555 51 0T
oSle 25 Jlasl 51 e Yo 555 034 osb 4 s B olS 55 51 58 05,5053 0 pls ST Ols oSCas g, sl DL
el Tyt Cd (6 gy b 5 5y A i L s (5T 51 oy ooy Aoy A 55 1 0T SuSist do o
o A Do 5033 05l ST 3 (SaSis do)s (il amlys (1) 0LKes 5 el b dals LS sl
4 gah ol 536 (it 0555 OIS 51 ey 0305553 052bs ST 3 sk Dl gl Sn 5 55 S (S)l2slr
2 S Sl ol mls S 1y eds oS 0lE J sl e iy sl b aUSST S 53 565 ST 5 ey
3 I (15 e O Sl Ty 5 0955055 052bs ST ey oS Aals QLS 3 o 55 0Lt e kS
13 gme SN psy 5555 0anlbs ST a8 dleel Soa I b 531288 5153 6l8 53l 4 Sl (6 508 oS b o 4]
St 5 e 3L 5 oS5 5 (s b e kST B pl 53 S el Ty 4 o 65V S
L Al 68 an a3 25 o 03 OBLE 53 G Sk Olje b L35I (slgmme 5 W 5 50 (oS5 alS el
A JSC8) sls 955555 02l s ST 0T (o a8 5 e ol o s (o i 0 i 57 (6 sb 0 bl Ol K080
OopleeS o 5 dipls Lk o e 31 05081 b sl 65 il (o G153 0581 b sla 685 25 Ll b 5o

bd%éﬂméh&&sburjuﬁ(suj\é,bu&i.la{\ﬁ)sba.:j’).)“Jdﬂ‘f‘bsﬁd@}o-k&gﬁéu.lrs‘



gy b e g2 OIRZINS —1TAY 599 g O ! SUEL pale o K8 puoiits

L 53 s e U5 (Sio 4 pslin LS Slaa 85 55 e atetie 205 (G S LS Wi DL il 61 4y e
Shaa Ve 5556 55 o me 53 DLS 55 3 IS 0l5e (V) il a Dl Jsb OT Usl a3 5 a0 ke Lis Sl
7S renrt) 3msn 9 o PV sl T o (55w czils SaSS L sl e OV (aUE 68w a2 Jles
Jo> & o5 A5 s inn (2alST dns (o 2Ty s IS SIRe 5 (6 5 g 09 A Jlil (St il | J8 85 Olge
Ol o (S Sl 5o G S 1B 4 e g b L)l OT Ol 55 5 s IS i S 03V (sla) 586 el
3 Sl Bl 55 Sy ST GliS (555 1y 2 e I (S oS s st Oy e ol J sk LS T okin
p3lie oI L anlin 53 (5558 4 o 21 55 25 5 5153 s IS (Slsome Al 03 S 35 IS Ol e a8 e
05356 oSl Ty 5 0305553 03,245,855 o Slasoal O el Ty 23,15 Glsimmn (5lojT pl i b o8 Sl i
Gl O gl STy s 40 0 gy ) i odalie ()13 gme (D 55 S LS 5 dals OLLE o 5 Jles! ) e
O gelienS T ST wlad 5 oy dheoloMy e ol ogs g2 53 ooy 255 HliRe oty & Y0 Sy 53 50,8 My GBI o
O grlienS Ty S bl g2k SBly O ladel O oS |y 5 eba 0 SV 53 5587 GBI 31 @ g8 0 slad
S Lgd or gz O gl | Sl 05081 b sla 8 3 K03 4587 9351 58 0055553 030l ST 05 o (sladen
032485 T & o oSl 2 Tt 5 e u g2 55 W AT (63 O lle VU oslin .(F) 353 oo (Joho (Lid & T 4y oo
Ol ot Jol8™ alad J1 o 1y Jsbor slid 2y sla Sl 5 b 88 o 53 0581 b sla &8 A5 iy s 90532
33.00Y) ol o ui)\;,f e S s Ll d s pl]u <=l§J\ 4 s ol CGJ\)g LT 63 Ol jin Ay das s
isd 8515 (S 5 30 ot (5 a8 e & sl 535 ) 035 passa3d 05 ks ST ks 4 s el Tay ol ash
23 k3l e 0 sy il s & B W5 (o (S 25 L )BT sl e e ) Sl ST as (e 0L
Skl oS 55555 03 pbs ST sl ol 8 sla 458 51 5 Sl eslinal o sy (o S a Bes ol B 4 s L ule
050 il T ez 51 ol la ez pB)1 L bgle Spso 4 b olgh 4 Ll5 o )l 1) e Olgie 4 eolizl

LBl G (5Lb 53 T oS Ol b ablie 6l (2 ote (sla a1 51 (ST YL,

C.gl.m
e (5L 53 03lizal Gl e Comer 5 035065 gy (S 4 Jasd addllae IYAY (olezel 05 O 2 (Sta | -
Olghol gnio olils (b mlin sudSils ()l s )1 sl O

2- Beard, J.B. 1973. Turfgrass: Science and Culture. Prentice-Hall, Englewood, Cliffs, NJ. Pp: 668.

3- Foyer, C.H., P. Descourvieres, and K.J. Kunert. 1994. Photoxidative stress in plants. J. Plant Physiol. 92: 696-
717.

4- Fu, J. and B. Huang. 2001. Involvement of antioxidants and lipid peroxidation in the adaptation of two cool-
seasion grasses to localized drought stress. Environ. Exp. Bot. 45: 105-114.

5- Heath, R.L. and L. Parker. 1968. Photoperoxidation in isolated chloroplasts: I. Kinetics and stiochiometry of
fatty acid peroxidation. Arch. Biochem. Biophys. 125: 189-198

6- Hiscox, J.D. and G.F. Israelstam. 1979. A method for the extraction of chlorophyll from leaf tissue without
maceration. Can. J. Bot. 57: 1332-1334.

7- Hu, L., Z.Wang, H. Du, and B.Huang. 2010. Differential accumulation of dehydrins in response to water
stress for hybrid and common bermudagrass genotypes differing in drought tolerance. J. Plant Physiol. 167:
103-1009.

8- Koski, A.J., Y. Qian, H.G. Hughes, D.K Christensen, S. Reid, R.L.Cuany, and S.J. Wilhelm. 1999.



gy b e g2 OIRZINS —1TAY 599 g O ! SUEL pale o K8 puoiits

9- Qian, Y.L., Engelke, M.C., and Foster, M.J.V. 2000. Salinity effects on zoysiagrass cultivars and
experimental lines. Crop Sci. 40: 488-492.

10-Jinrong, L., X. Xiaorong, D. Jianxiong, S. Jixiong, and B. Xiaomin. 2008. Effects of simultaneous drought
and heat stress on Kentucky bluegrass. Sci. Hortic. 115: 190-195.

11-Polesskaya, O.G., E.K. Kashirina, , and N.D. Alekhina. 2004. Changes in the activity of antioxidant enzymes
in wheat leaves and roots as a function of nitrogen source and supply. Russ. J. Plant Physiol. 51: 615-620.

12-Wang, Z. and B. Huang. 2004. Physiological recovery of Kentucky bluegrass from simultaneous drought and
heat stress. Crop Sci. 44:1729-1736.

Study of some morphological and physiological responses of turfgrass species in drought
stress conditions
Maryam T.', R. Fotouhi Ghazvini %>, A. Mousavi’ , N. Etemadi*
1 -Dept. of Horticultural Research, Plant and Seed Improvement Institute (SPII),Karaj.
2- Dept. of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan, Rasht.
3- Dept. of Horticultural Sciences, Agricultural and Natural Resources Research Center, Shahrekord.
4-Dept. of Horticultural Sciences, Faculty of Agricultural Sciences, Esfahan University of Technology, Esfahan.
*Corresponding Author
Abstract
One of the main challenges in turf management is limitation of water resources. Development of drought resistant
species is one of the existing approaches for solving this problem. In this study some of the physiological responces
of Bromus inermis, Poa pratensis cv. *Barimpala‘ and Agropyron desertorum in drought stress conditions was
evaluated. Seeds were cultivated at cylindrical pots and exposed to outdoors. Plants were irrigated daily until
drainage occurred. After establishment of plants withholded irrigation until leaf wilting of most plants reach 80%
then rewatered. After withholding irrigation, leaf wilting of Bromus inermis, Poa pratensis and Agropyron
desertorum reached about 80% respectively. Leaf wilting in Agropyron desertorum and Poa pratensis decreased
during rewatering and after a while was similar to control plants, but Bromus inermis was compeletly wilted. Turf
quality and chlorophyll content was decreased due to drought stress. With prolonged stress treatment, electrolyte
leakage and Malondialdehyde strongly increased in Bromus inermis. The least electrolyte leakage and
Malondialdehyde were observed in Agropyron desertorum.
Keywords: Turfgrass, turf quality, drought, chlorophyll, electrolyte leakage, lipid peroxidation
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