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(Cynodon dactylon [L.] Pers.), Tall Fescue (Festuca arundinacea Schreb.)
and Their Seed Mixtures under Drought Stress Conditions
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Table 1. Some physical and chemical properties of the soil used in this experiment.
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Fig. 1. Mean comparison of effect of deficit irrigation on shoot fresh weight of bermudagrass, tall
fescue and their seed mixtures. Means with same letter, are not significantly different at the
5% probability level using LSD test.
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Fig. 2. Mean comparison of turfgrasses type of bermudagrass, tall fescue and their seed mixtures on
shoot fresh weight. Means with same letter, are not significantly different at the 5%
probability level using LSD test.
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Fig. 3. Mean comparison of deficit irrigation and turfgrass type interaction on shoot fresh weight.

Means with same letter, are not significantly different at the 5% probability level using LSD
test.
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Fig. 4. Mean comparison ot ettect ot deficit Irrigation on shoot dry weight of bermudagrass, tall fescue
and their seed mixtures. Means with same letter, are not significantly different at the 5%
probability level using LSD test.
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Fig. 5. Mean comparison of turfgrasses type of bermudagrass, tall fescue and their seed mixtures on
shoot dry weight. Means with same letter, are not significantly different at the 5% probability
level using LSD test.
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Fig. 6. Mean comparison of deficit irrigation and turfgrass type interaction on shoot dry weight. Means
with same letter, are not significantly different at the 5% probability level using LSD test.
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Fig. 7. Mean comparison of effect of deficit irrigation on root fresh weight of bermudagrass, tall
fescue and their seed mixtures. Means with same letter, are not significantly different at the
5% probability level using LSD test.
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Fig. 8. Mean comparison of turfgrasses type of bermudagrass, tall fescue and their seed mixtures on
root fresh weight. Means with same letter, are not significantly different at the 5% probability
level using LSD test.
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Fig. 9. Mean comparison of deficit irrigation and turfgrass type interaction on root fresh weight.
Means with same letter, are not significantly different at the 5% probability level using LSD
test.
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Fig. 10. Mean comparison of effect of deficit irrigation on root dry weight of bermudagrass, tall fescue
and their seed mixtures. Means with same letter, are not significantly different at the 5%
probability level using LSD test.

Lol ok asel 5 il Glsley nly Glagioiiee wdus SEA G35 s sole! fSU GSke wlie - IS

51 gl e o sl 70 Jlaial o 53 LSD ¢ 5051 ulial ys isls St slacisa oS ol S5k

i

dry w
//
(o2
%

“8‘ 145 T T T
3 ab ol oley sod Gial

R
f

Bermudagrass Tall fescue Seed mixture
OB S 9
Turfgrasstype

Fig. 11. Mean comparison of turfgrasses type of bermudagrass, tall fescue and their seed mixtures on
root dry weight. Means with same letter, are not significantly different at the 5% probability
level using LSD test.
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Fig. 12. Mean comparison of deficit irrigation and turfgrass type interaction on root dry weight. Means
with same letter, are not significantly different at the 5% probability level using LSD test.
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Table 2. Effect of different levels of field capacity and turfgrass type and their interaction on
visual quality, chlorophyll content, proline content and superoxide dismutase enzyme activity.
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PPN . /.LLA
R Field capacity (%) oSk
Turfgrass 7y V0 /0- /X0 Mean

soall cuds

Visual quality

»k 9.00 at 9.00 a 3.50b 0.50d 550C
Bermuda grass
Al ol gilay 9.00a 9.00a 4.00b 150c 5.75AB
Tall fescue
S Al 9.00 a 8.75a 400b 225¢c 6.00 A
Seed mixture
Sl 9.00 A 875A 3.83B 141C
Mean

s g, Hlass

Chlorophyll content (mg g=* FW)

»l 1.70d 1.67e 1.36h 0.88k 14C
Bermuda grass
Al 3 gilay 1.97a 1.94b 165f 1.19i 1.69 A
Tall fescue
Eods Gaal 1.93b 1.90c 160g 1.15]j 1.65B
Seed mixture
Sl 1.87A 1.84B 154C 1.07D
Mean

Ol Llate

Proline content (umol g FW)
»k 4.78d 6.26 Cc 13.69b 23.754 12.12A
Bermuda grass
Al ol gilay 4.88d 6.36C 13.80b 23.86 a 12.23 A
Tall fescue
S Al 493d 6.43¢c 13.85b 23.38a 12.15A
Seed mixture
Sl 486D 6.35C 13.78 B 23.66 A
Mean
5B gars aanl o g a1
Superoxide dismutase enzyme (U g! FW)

»l 146.00 cd 158.50 ¢ 276.00 a 126.00 ef 176.62 A
Bermuda grass
Al 3 gilay 116.00 g 128.50 de 246.00b 96.00 h 146.62 B
Tall fescue
Eods Gaal 120.00 fg 132.50 de 250.00b 100.00 h 150.62 C
Seed mixture
Siles 127.33C 139.83B 257.33 A 107.33D
Mean

T Means followed by the same letters + S.D. (small letters for interactions and capital letters for means) are not
significantly different at 5% level of probability using LSD test.
Sl e Syt (LagSile @ bssse So0 slacion 5 LaghKas s € bigse S5 S glacion) doa K o € plapSike T
51 gl e o3l LSD ¢ 50570 Jlaial o 5o g5bel L

Y#


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.1.2.5
http://journal-irshs.ir/article-1-220-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1396.18.1.2.5 ]

LSe35 g o]

ol lude

il 7 Slad 5o Calgon ShBe i 48 (0 S el GRal3l Galgoe e (ol mhaes (BaS L
La b A 0au O solagine BMAN (Y Jgaa) ad sass de e cnd b Y0 5o Gnlgo Llale (st 5 4o
39l ol gl se Llale Hu (ol fme BMEAS (B8 5a 5 4o 50 bl (EKan s BV Jsan) ki saalies
e e @b B N+ 5a T S g il il gilan (BoB3me 53 5 4o e Sl VYO Hu fl s Hlale (sl
S o0 € plaseds b (Saa (55 alKa o gl (Y Jgaa) o saalie ple (580w L9 o
eoly 9 Jslas slasale cutlil wias po frunly Alide (Lol 4 i€ o slagl usa S35 500508 sla (Shas
oo oSy e e GLALS 5o 05T cnls i pand oS aeny o JBIG (YO) ol Gulel Lada (5l ol (Sd 4
Sl o Lol anligo (il 38l (550 5 (SR (B3 55 5 oo disel waal wig 51 ol il dall o (135 4
SR G ceslie 555 (V) OSes 5 suldiel Gassy 53 (V) et Galg 2dld) b anlie B Layuis
88- a3, oS wd s Oinas ol sud (g @lale (B33 G (IS ad Gl 81 4S Wb s aly 83510
5 Sl a3y 59 s Sidn el ala 51 T o Galgs clile 5 el o Ls a3, e pstie Kh
o Sals aladl (KA 4 Jead Hlale Hu' 508 Gilsiler 5 ssla AR G el (F) Sbis s
s ol O S 5o 58 (Bl gleny GB58 e 5o Gl oy HlaBe oS Wi S saalie
B garss saciS) a gs pt 33

Ol 15 (palS & g5 pupen 9 @8k GBI 5B pariss w33 cullad lade (ol plaws GialS L
s 4o 530 bl VY0 o callad e RS 5 4o 5o B V00 o w3l Gl callad e i 5 al

Dlae (i iaS 5 Cpids g sualiie ﬁ;ﬂ‘y cullad Hlaie o golu e BMIAN a3 58 s G (Y Jgua) w

07 59 el Cnl callad G i (Y Jsan) o swss 5ok Gaael 5 saly (B3 Lo B SG ml Gl
saabiie iy (Bl silag (B 30mm 9 5 e e ol ZYO Hu oF (RS 5 nla (Bs30am o 5 4esde cudsl
5T adISGal, 5K 5as il i 15250 5 1gd slagiss S W S Gl (V0) San 5 5asd (Y Jsua) b
B 5o AL SLAGAL €l slaol 5 8lS o JaeSgousn 5 5550008 30l Sl e wiile (50nS]
3 eSS ity oS JEBI alenn o 1) (SaA GBS e G 3aeS) o] sladSaal; Gl wal il
e S © o501 0T sladlSonl, 5 236 6L b uobss le OLALS 48 wssa (3,158 (YF) llSes
5 oS aan lul A ad G GES bolyd jo oS e SaS ol @ S wlsad ygae SlanSI BT elis
oSl ool 5 50 sanns wlly s SYBIE Slas) BT glaag 3T o wols las (4) gl,lKea
3 S ol 535Sl AT sladlSonl, Bis 31 e (Sad 58 0 LS cneglie 6l 1) peee Coid
WSl srg YOI mnT i g Hlle ((SBA (5wl S 5 oS waga GBS (YA) ol,lSen
sug (Sda 4 gelan laas) ) Sida olabae ssba anS sl glaas, Ho SlaaSly 5 56 sy
03 Ok SN 5 Laplansl BT cullad 5 o30S Jad gt S cudls) cupn o (V) Sba 5 ol ol
e (S (15 oS WS saaliie 5 aiAk yy (SBA S 58 (S8 G558 s 59 HhuaSl BT slag ]
slam ! € wo S Glo o o HB e sl s GBS 5 SVBIS 5 Sl ol Sl cullad (il
S Son g s el pliuns 5o aa (5lKea L Ly adl oplite el (Kae lagT 03 Ol s Olasst
S e, e S5l s8o5e 9SSl soud (ros 4 (VF) OISea o sul tia g3y 5o S oS 5l (SESE 58 3
ookt 2l S 5 (Saa (5« o S saaldie 5 aiidbiyy ole S 5 (KA (BT 5 (SES 3358 (558 S

Wheat -v Festucarubra L. -\

Yv


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.1.2.5
http://journal-irshs.ir/article-1-220-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1396.18.1.2.5 ]

e ls S5 lsd 0 5 S5 plaid slagadls e

Col callad (a8l 4 wis S Gl 5 asdipe Lads ol 5o 5B ganuss aaeSlyy g 5T GRS G (loan
a3l e ol 4 1 0l T A JISul, il b8 5 s (235 Hlge caen W55 gad 33
SYBIS as 3T cullad

SYBIS w37 cullad Slule e y3e cudsl (alS b oS als olas asals Sl diwlie 5 Jals sladass

oo byl 700 o w3l ol callad B Gyt (xinan ol LS |y (oIS 85 Gup 5 <3l Gl
Sl 53 gola e AR La i 58 hmm Gas (V7 Joda) o sass de e cud sl 7V0 Lo callad lale (G 53aS
@iael 5wl (olgiley (Bo85mm oo B0 w3l Col Dhale (RS 5 il g sualde w3l Gol cullad
o b Blgiley GBo83uu o s dende bl 700 o il ol cudlad Gati (Y Jsas) ad sws )b
ot 51 (S SYBIS (Y Jun) aud swalitie (550 Gauel Gho85uw 59 5 4e)30 ol 7Y0 Lo o (psiaS
JoSlpe Goalie # o sBas 4885 58 59 W55 ce SYBIS JiSlge G osls LT s s Lo 15 Jaass slag
SR B 8,50lS L S il (Fr) GlolKea 5 Sl (YY) WS Joass 030eS) 5 ST @ 15 035508 sl
SEA GBS 4 o) GBS 4 QESIy 5a (VY) Silsa g B Sl sl oo (ualS SYBIS callad Yo yd olS 65
Ossestie Agrostis canina L. « S aS wiisly pu 5 wo S GiuI8 15 SYBIK dlaa 51 Laglasesl T K nalS
GSaA o Ll wbead Gial38l SYBIE il cullad adle (KA 50 4S col sad Gly g (K24 4 4 S
Jead G s35m 99 5 (SdA (15 S (VF) Silsa g 58 (oA gdy 59 asdiee sane o callad sas SV b
st oo HYBIS au il callad o (2alS s ot (KA 4 Wi 4ol (pl 0 g Wb (g0 | 9
sl a1 cuallad

wnl callad e dejde cndsl (S L oaS ol Glas Lassls (Sl dnlie 31 Josla gladass

S (53 5 de e bl AYO Lo w3l ool cudlad plalie Gyt g ols Glis 1 (pdl 381 W g5 Sl
ol enllad plaie o ol ne AN Lagi 8 3mm C (Y Jan) b swa de e cadol 7N 5a 0T callas
Jsun) b sws ok Gauel 5 nla Gho8duw 59 (iS4 aml Gal Jhle Ga S 5 st 5 sualitie a3l
esye cudsl TN 5 0T oS 5 ly GBoB 3 59 5 e e Sadsl ZYO Lo w3l Gl callad i (Y
G w5 Sl BT G Sa 4 Lol BT (¥ Jain) s saaliie 5k S3aal Ghjidamm 5o
29 LIS Glaglansl BT 5 (S oS Sl Jie sl S oo (530 GLALS 5o Hladgs bl 5o 50 5%
A daa® 5o 5 GAL Gad suadS il ol 130 lagES b 055k, oo OlalS i el st
S O5soma wSly Bia s 5 9l (SSLS slada pluas mT ol (V8) el a0 olalsS
sabes & ol (Sl S35l 5u OIS 5 GuS A S (S Sl (YY) il oo pubidioin ) slapionn
Sl a5 50 LIS a8 Rl ) Sl 5 sl 3a3 b aa s cplasls sud AL slagluns) ol
(FY) osadiee 1506 5 1o slaciss O (ol 5ol 59 OLALS cioslie o 0355008 wauslyy isuas
SancSl s eI T ellad ol ol u (SEA GBS 350,18 31 s 48 S GBLLS (F+) olKan 5 Kl g
A5, 4w (SEA 4 a3 (5, (a5 o8 ol Sladae ol dadS s G s GRalS gl 5 il JRalS
Sarelly dlaa S aglans) () collad (2alS s cose SV b (SBA (05 S 0l saaline | 55) (B8 S
cullad Gl ca e ¢ sa 8L o TS (15 (VF) ulo olas (Sd 4 YL e glis Greenwich as;, 5w
pel ead L) slam T (s oo wd paddie 5 wb Sl 5 SYBIS G parws wnsl iy g slaas ]
1S 5 ol bl (Bl 5a s sLS Jaa3 Gl 33 (slhs w3l G age Ol sieds Bl e Sl

Hordeumvulgare L. -y Agrostis spp. -Y ZeamaysL. -\

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.1.2.5
http://journal-irshs.ir/article-1-220-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-14 ]

[ DOR: 20.1001.1.16807154.1396.18.1.2.5 ]

LSe35 g o]

3915 Sy SbysSal 5 sl GYBIS slaay 5T cullad Gaul33l (Y7) olKan 5 allin ¥) 55 Jac
9 gl GESI8 (SEA QIS bl il Ho |, ail (Bl giley 51 cusea FY

OGS slam il callas 5o Lap] (ien s 5 (Boioaw pb deode ol GBids glgala 51 -Y Joua
Table 3. Effect of different levels of field capacity and turfgrass type and their interaction on
activity of catalase, peroxidase and ascorbate peroxidase enzymes.

e cud sl

CR . ’.L‘-A
R Field capacity (%) oSk
Turfgrass 7y V0 0 Y0 Mean

SYBIS a3 cllas
Catalase activity (U g* FW)
»a 37.72 cdt 40.69 b 46.95 a 3742cd 40.70 AB
Bermuda grass
ails ol galaa 37.98cd 40.95b 47.20a 36.76 cd 40.95 A
Tall fescue
Sk Ga] 36.61d 39.58 bc 45.83 a 36.30d 39.58B
Seed mixture
oSl 37.44C 4041 B 46.66 A 37.13C
Mean
Peroxidase activity (U g FW)
» 75.92 fg 78.27 f 102.10cd 11992 a 94.05 A
Bermuda grass
sl 3 glan 69.38ghi  71.72fgh 9556de  113.38ab  87.51B
Tall fescue
Sk Al 61.93i 64.28 hi 88.12e 105.94 be 80.07C
Seed mixture
oSl 69.07C  7142C  9526B  113.08A
Mean
Ascorbate peroxidase activity (U gt FW)
»a 957.50 de 967.50c 124821a 942.14¢g 1028.83 A
Bermuda grass
ails 5l galaa 951.07 bef  961.07cd 1241.78 935.71gh 1022.41 B
Tall fescue ab
Sk Gae] 949.64 f 950.64d 1240.35b 934.28 h 1020.98 B
Seed mixture
oSl 952.73C 962.73B 124345A  937.38D
Mean

t Data followed by the same letters + S.D. (small letters for interactions and capital letters for means) are not
significantly different at 5% level of probability using LSD test.
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I nvestigation of Morphological and Physiological I ndicesin Bermudagrass
(Cynodon dactylon [L.] Pers.), Tall Fescue (Festuca arundinacea Schreb.)
and Their Seed Mixturesunder Drought Stress

N. Adamipour”, H. Salehi and M. Khosh-K hui*

Water availability is one of the most limiting environmental factors on plant growth.
Drought stress is one of the main stresses that inhibit the growth of plants due to mainly
disturbance of the balance between production of reactive oxygen species and antioxidant
defense morphological and physiological response of bermudagrass, tall fescue turfgrasses
and their seed mixture under drought stress condition. This study was conducted in a
completely randomized factorial design by different irrigation levels (100, 75, 50 and 25% of
field capacity) on bermudagrass, tall fescue and their seed mixture (bermudagrass %20 and
tall fescue %80). Each treatment had four replicates. Results showed that decreasing in field
capacity reduced visual quality, fresh and dry weights of shoot and root, chlorophyll content
in bermudagrass, tall fescue of turfgrasses and their seed mixture. Decreasing in field capacity
increased proline content and peroxidase enzyme in turfgrasses. Ascorbate peroxidase,
superoxide dismutase and catalase enzymes activities significantly increased with decreasing
in field capacity from %2100 to %50 then, declined in %25 FC treatment in turfgrasses. The
highest activity of antioxidants was observed in bermudagrass. Due to the lack of sufficient
available water resources in Iran, using turfgrass seed mixtures comprising different
genotypes and rates can be recommended.

Key Words: Antioxidant, Bermuda grass, Field capacity, Tall fescue, Turfgrass.
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