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ABSTRACT

Turf breeders are searching worldwide to develop plant species and
turfgrass cultivars that can grow and perform satisfactory growth in a
wide range of climates, soils, and environmental conditions. This study
was conducted in a greenhouse, to compare growth responses of 45 Ira-
nian tall fescue accession and foreign cultivar in terms of physiological
changes under drought stresses to find tolerate accession. After two
months growing, plant were irrigated to 25% FC condition for threetime
then fresh leaves were collected again for measuring SOD, CAT and APX
activities, prolineand total chlorophyll content. Differencesamong treat-
ment means were assessed by the least significance difference (LSD) at P
= 0.05 probability level. The results showed that there are very different
between accession as drought stress tolerant and foreign cultivar,
Khoramabad, Salmas accessions were tolerate and Sari, Neka, Lahijan
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and Chalos accessions were sensitive.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Drought stressisimportant environmental factors
influencing turfgrassgrowth and distributioninmany re-
gions. Thisstresswill becomemoresignificant for plant
growth aswater avallability isbecomingincreasinglim-
itedfor irrigationispredicted to risedueto globa warm-
ing. Drought stress can be detrimental to both warm-
season and cool-season turfgrasses whereashest stress
isalimiting factor primarily for cool-season turfgrass
growth. Cool-season turfgrass species grow most ac-
tively at temperaturesranging from 18°Cto 24°Cfor
shoot growth and 10°C to 18°C for root growth, and

warm-season turfgrass species are best adapted to
warmer climates, commonly having an optimum tem-
perature range of 27°C to 35°C. The ability of
turfgrassesto tol erate drought stress varies between
warm-season and cool -season turfgrasses and also be-
tween specieswithin each group. Among cool -season
turfgrasses, tdl fescue (Festuca arundinacea Schreb.)
isbetter ableto avoid drought than other cool-season
turfgrasses such asperennia ryegrass(Loliumperenne
L.) or Kentucky bluegrass (Poa pratensisL.), which
has been mainly attributed to itsextensive and prolific
rooting characteristicg®%1218  Zoysiagrass species
(Zoysiaspp.) are considered as a relatively drought
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tol erant specieswithin warm-season turfgrasses®, but
may haveshdlower rooting and thuspoor drought avoid-
ance'’®% compared drought resistance among severa
turfgrass species, including tall fescueand zoysigrass,
and reportedthat speciesvariaionindrought resstance
waslargdly associated with differencesinthedeep root-
ing characteridtic.

Many physiological processesareinterrupted dur-
ing drought stress, including photosynthes's, respiration,
hormone synthesis, and water and nutrient uptake®4.
Photosynthesisisamong themost sengitive physiologi-
cal processes to both high temperature and drought
stress, particularly photochemical reactions. Although
stresstoleranceinvolvesmany different factors, cell
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1 = Azadshahr, 2 = Ali abad, 3 = Gorgan, 4 = Bandar gaz, 5 = Behshahr, 6 = Neka, 7 = Sari, 8 = Qaemshahr, 9 = Babol,
10 = Mahmodabad, 11 = Chalos, 12 = Tonekabon, 13 = Chaboksar, 14 = Lahijan, 15 = Rasht, 16 = Manjil, 17 = Kohein,
18 = Pakdasht, 19 = Gazvin, 20 = Bostanabad, 21 = Salmas, 22 = Divandar ehl, 23 = Divandarehl|, 24 = Saghez, 25 = Sanandaj,
26 = Kamyaran, 27 = Karaj, 28 = Tehran, 29 = Garmsar, 30 = Semnan, 31 = Damghan, 32 = Shahrod, 33 = Khoshyeylagh,
34 = Hashrod, 35 = Hamedan, 36 = Alisadr, 37 = | damabad gharb, 38 = Khoramabad, 39 = Aligodar z, 40 = Arak, 41 = Golpaygan,
42 = Darehsari, 43 = Tiran, 44 = Borojen, 45 = Boloran.

Figurel: Thesamplinglocationsfor tall fescueisolatesin different regionsof Iran.
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membranestability isabas c requirement for themain-
tenance of physiologica functionsin plants. Stress-in-
ducedlossof cdl membraneintegrity isassociated with
anefflux of solutes, andtherefore, arelative quantifica-
tion of thee ectrolyteleakagefrom cdlsor tissuesdur-
ing water or heat stress can be used as a measure of
cdlular injury™. Understanding physiologica changes
to drought and hesat stress may further our understand-
ing of physiologica traitsassociated with drought and
heet tolerance. In addition, knowledge of relativetoler-
ance of different turfgrass species to both heat and
drought stressesisimportant for selecting turfgrasses
suitablefor hot and dry environments.

Theobjective of thisstudy wasto investigate dif-
ferentia effects of drought on tall fescue accession
(Festuca arundinacea Scherb.). Physiological and
morphological characteristicswereexamined.

EXPERIMENTAL

Forty fivelranian accessonsand oneforeign culti-
var (ascontrol) of F.arundinacea were collected from
different geographica regions (Figure 1) and moved to
greenhouse of Department of Horticultura Sciencein
Shiraz University. They weremaintained under ambient
temperature at 25+2°C, 70-80% relative humidity.
Photosynthetic photon flux (PPF) density was set at
60+5 umol m? s* provided by fluorescencelampswith
16 h d* photoperiod. The experiment wasarranged as
acompletely randomized design (CRD) withthreerep-
lications. After two months growing, plant wereirri-
gated to 25% FC condition for threetime then fresh
leaveswere collected again for measuring superoxide
dismutase, cata ase, peroxidase activities, prolineand
total chlorophyll content. physiological characterswere
assessed inorder to classfy cultivarsasether tolerant
or sengtive. Differencesamong treatment meanswere
assessed by theleast Sgnificancedifference (LSD) at P
=0.05 probability level.

RESULTS

Total protein

Theresult of total protein shown that therewere
different betweentotd protein from different accession

TABLE 1: Amount of Protein, Proline, APX, SOD, CAT and
CHL of different Iranian accession and For eign tall fescue

L ocation of

aCCEsSOn Protein Proline APX SOD CAT CHL
Brojen 33.2 2791 665 452 441 21
Tiran 317 3015 626 460 428 221
Hashtrod 30.9 289 709 451 437 214
Saghez 314 2941 725 462 429 217
Hamedan 32.1 284 715 450 436 222
Aligodarz 30.8 3094 664 447 421 213
Divandareh 30.9 27.9 64 459 425 219
Alisadr 313 2877 69.1 445 435 221
Boloran 30.6 29.61 69.01 468 441 214
Bostanabad 29.8 2892 715 455 442 217
Golpaygan 29.9 2854 6752 453 436 212
Eslamababd 30.8 29.97 673 451 428 219
Arak 314 29.72 665 462 427 232
Kamyaran 28.8 3048 69.6 440 435 222
Khoramabad 324 31.83 69.8 458 426 235
Salmas 33.8 2795 689 454 445 217
Darehsari 29.6 29.12 705 451 424 22
Sanandg 30.3 2744 721 449 428 216
Divandareh2 311 2999 69.2 456 415 215
Pkdasht 32.7 3041 69.1 455 434 23
Garmsar 31.9 28.46 70.05 460 445 231
Shahrod 314 30.17 702 350 433 227
Tonekabon 23.8 1641 523 347 372 0.78
Manjil 24.1 16.52 51.75 344 36.4 0.96
Azadshahr 23.9 1791 4549 344 36.1 101
Rasht 24.3 17.66 46.31 352 369 0.78
M ahmodabad 23.9 17.31 4478 349 372 0.76
Bandar gaz 24.4 186 49.26 350 375 0.56
Tehran 31.6 2955 7055 450 426 221
Chalos 23.7 171 487 356 375 0.73
Khoshyeylagh 24.7 159 456 349 352 0.89
Aliabad 23.6 152 472 347 353 102
Karg 33.6 3052 7071 456 429 211
Babol 23.6 16.11 4359 341 371 0.92
Chaboksar 22.8 16.7 4598 337 351 0.85
Sari 22.1 156 4651 348 365 0.7
Neka 27.3 16.1 4873 352 37.1 0.62
Qaemshahr 23.6 182 4921 347 36.2 0.59
Qazvin 30.7 28.63 7168 449 427 21
Lahijan 22.3 17.31 407 346 37.1 091
Kohein 315 29.43 7258 470 435 221
Semnan 334 276 734 356 425 229
Gorgan 22.6 16.2 446 350 364 1.2
Damghan 23.7 174 495 347 392 11
Behshahr 22.9 158 487 340 37.8 0091
Foreign 34.7 3425 7834 520 454 3.9
LSD (5%) 35 274 425 452 1.25 0.029
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and themaximum total protein belongedtoforeign ac-
cession (control) and after it’s belonged to tall fescue
accession from Salmas. Theminimumtotal protein of
accessionsbelonged to Sari accession (TABLE 1).

Proline

Theresult of prolineshown that therewere differ-
ent between pralinefrom different accession and the
maximum praline belonged to foreign accession (con-
trol) and after it’s belonged to tall fescue accession from
K horamabad. The minimum prolineof accessonsbe-
longed to Sari accession (TABLE 1).

Per oxidase

Theresult of peroxidase shown that there were
different between peroxidase from different acces-
sion and the maximum peroxidase belonged to for-
eign accession (control) and after it’s belonged to
tall fescue access on from Saghez. Theminimum per-
oXidase of accessions belonged to Lahijan acces-
sion (TABLE 1).

Superoxidedismutase

Theresult of superoxidedismutaseshownthat there
weredifferent between superoxidedismutasefrom dif-
ferent access on and themaximum superoxidedismutase
belonged to foreign accession (control) and after it’s
belonged to tall fescue accession from Boloran. The
minimum superoxidedismutaseof access onsbe onged
to Chaboksar accession (TABLE 1).

Catalase

Theresult of catalase shown that therewerediffer-
ent between catalase from different accession and the
maximum catal ase bel onged to forelgn accession (con-
trol) and after it’s belonged to tall fescue accession from
Garmsar. Theminimum catd aseof accessonsbel onged
to Khoshyeylagh accession (TABLE 1).

Total chlorophyll content

Theresult of Tota chlorophyll content shown that
thereweredifferent between Tota chlorophyll content
from different accession and themaximum Total chlo-
rophyl| content bel onged to foreign accession (control)
and after it’s belonged to tall fescue accession from
K horamabad. The minimum Total chlorophyll content
of accessionsbelonged to Sari accession.

BioTechnology — o

DISCUSSION

Prolineenrichment in the stressed plantsisagen-
era responsesto various abiotic stresses, henceit has
been devel oped aseffectiveindicesfor stresstolerance
identification*d. Moreover, reactive oxygen species
(ROS) production has been reached when plant sub-
jected to water deficit stress. Enrichment of ROS di-
rectly exhibitsthe oxidative damage especidly congtitu-
ent change of unsaturated fatty acids, leading to alter
the membrane structureand their properties™”.

Antioxidant enzymesactivity increasesinplant cdls
asaresponseto environmenta stresses. Environmenta
stresses can result in the production of Reactive Oxy-
gen Species (ROS), including O H,O, and OH-; these
ROS adversdly affect cropsyield and quality!”. ROS
arehighly reactive and can alert normal cellular me-
tabolism through oxidative damageto membranes, pro-
teins and nucleic acids; they also cause lipid
peroxidation, protein denaturation and DNA mutation!.
To prevent damageto cellular componentsby ROS,
plants have devel oped acomplex antioxidant system.
The primary components of thissysteminclude caro-
tenoids, ascorbate, glutathioneand tocopherols, inaddi-
tionto enzymes such as superoxidedismutase (SOD),
catalase (CAT), glutathione peroxidase (GPX), peroxi-
dasesand theenzymesinvol ved in ascorbate-glutathion
cycle such as ascorbate peroxidase (APX) and glu-
tathione reductase (GR)™. Theseenzymes have key
roleinthe defense against oxidative stress. Studieson
barley, wheat, soybean and chickpeadetermined that
the Catalase activity is effectivein reducing the dam-
ages of stress?¥, Researches on sunflower, sorghum
and soybean showed that drought stressincreased the
activity of superoxidedismutase (SOD), glutathione
peroxidase (GPX) and catd ase (CAT). Another stud-
ies showed that applying 21 g of selenium boosted the
catalase activity'*?, studies onthreewheat cultivars
indicated that drought stressincreasad lipid peroxidation
and enzymes ascorbate peroxidase, glutathionereduc-
taseand peroxidase, but reduced themembraneresis-
tance, chlorophyll and carotenoids.

Theresult of chlorophyll content showed that the
sensitive accession had less content of its. Under the
water deficit stress, chloroplast ultra-structuresarethe
first targetsto bedamaged inthe cellular levelssinceit
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isthe mgjor site of ROS production*, An enriched
ROS In stressed tissuesimpairs cellular membraneand
organdleswhich effectsontheintegrity of cell.
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