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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.

P . ,
o woiecaih  EC H <l ge8) po o
ol (dS m‘l) p 0 0, 0,
PWP FC Texture Clay (%) Loam(%) Sand (%)
AR AS! DA A e o YA 1%
Loam-Clay
AW cudss

(SRS 5 ol S5 aa B b GE0 Ho paadie st alil S u g GO S ol cksS L)
S 0 S w0 S e Gl (ool ol S5 5o Hlas o laglal €A B Jas (o lasad Gala L1 a s Ll
VRS RO SV FVR T VPR A RVR TR A
ddy 9o ludld S8 9 45 059

© Qe b Bend @ SLISIA 5 wad a7 6w LOIE 5 eds b HllS (haledT oLk 5 e

BL150S Jae) 5515 b S 58 5 005 daddn 5 splwdla o Shaa 51 (a5 Sk suls JEB! o&aiule )]

Memert Juas) o5l 5o cel YA caets Gllas slacSh Lo ddn; 5 asld bl ur ol ol (ol cala
add cdlaal lag T ooy guee 5 A Lol da 50 Ve sles Lo (Glall Al 854

Shoot -

AN


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 2025-07-13 ]

[ DOR: 20.1001.1.16807154.1396.18.1.2.5 ]

e ls S5 lsd 0 5 S5 plaid slagadls e

Jad g ,is s
Gay; gode Ol gt o Jeala Gae] Gupes adi VA sl 53 Lo 0 6l yan 4 osla 5o Soa S K
w5 gada sl B 59 599 LIXA A 5 4BBS Ve Saeds g sl Sl e Ve G VA Gl b ol aas
PYO 5 PPY oo Jsb o (0r)5 cales SPECronic 20D) jis 518 s il sliws 51 soliivul b Lads ga Lia

(YY) el st 55 005 a8 59 aSilie coun s Jad IS Slalie 05 Jse 8 Guliad 53 5w sl sa S 80

Chlorophyll (mg g FW) =[20.2(A)+8.02(B)xV/(Wx1000)]

Shb aaa Ve il FAY g Job 5o oia Hlaiie 1B ie gl FYO g Job 5o cda slaie A ] Hu S
el S50 036 055 W s il 5 8)lae
oMo e

Ve oo gl 5o 5N S a8 an luil o soliul (V) GILSea 5 35 (og5 S Cad s s8e (soSe5ll (s
2l ) Jola el Gupe ad suls L8 cielas YA Saeds Y wacel Salivnllin il po T Jslae il JLis
Yoo Gaael Cpouaa b Come Sl gl ¥ U Jolae ool O il e ¥osas dlase o ad sl spe il
Voo sles Lo olege plaa Hu el S et Ladi gad Gupen b s 53 gl Ha 4wl Sl 3 e
5 G it sl I e s 48B3 0 Suets alea 31 50 £l 5 Gur Koo 5 89l L1E Gusealis 4a
osbe Budon) an G B Y: B0 sue o Lad sad g 809380 (5505 Sl ae ¥ GholedT al gl 5o o dla s (ol
s 9 Gl oy Wolli) Fade 4 aa i b Gy Slie Gaaad gl o OB O sl cAIES JelS
s soliieul 55 sl 51 oals ohie dulae (sl it suliionl SRo 3B OY+ g0 Jsb o e s 5wl

_ MxTXW
Proline (uM g*FW) = ———x 1000
Ggad 59 =W 5 soliii) o) g0 QSJJJS‘;»:T e 538 5 il s b sad sl sa sae = M o) e S

l S
Laas T cullad (5 paS0 ladl 5 s 0 jlas ) Al

Al il e S ot el 4 0T 3 a0l 4 s sl 5o e 035080 SS L o3l S a S e
03 5 23358 wm s 5o (PVPP) (sl gom (s dias (b 5 5¥5e +/0 EDTA (gola ¥alio 00 ol
Gl oo Jsbae Gupe ol S5l VY TPM o0 b 4880 ¥ asdy Gugpealis a0 ¥ gles
V) 4 03l Sl ol ST 5 YOI Slasaal 35 sanassssnaSlys poo slans 5T cllas (s Ss 31l
aeast g pa 5T Cnllas

Jstae 51 Sl glie S L gloatul splac 51 535 5Sae 7Y iyl o33 ) Gl callad e (58830l (sl
Al ¥seidie 005 (H202) 55ommauusly ¥sa o 0 (SIS Yo din VY Jobd o Slansly
OF Caa V- NM £ s Jobo 50 0B V- sladliali b 4@ds S cneds 5 s ide] conl (V PH) mrsliyolinws
Noahs 00 Siibisise prulipoling Sl e T4 awlyolind 530 sl e Ve pidl gl wb suilsa
ON) 4 T Y se b 0 S3bss arelisolios il £V L
st s Sl gSeal 35T csllad

soSeslal Jolae sl e S L gloaial sslac 5 Suls Ko 00 maisl ool cullad ,Se5kal s
Ethylene ) EDTA ¥ 5o lis +/\ (V PH) amecslipolins 536 5Y golio 04 Jolds 48 SlaseSlyy ol Sl

A


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 2025-07-13 ]

[ DOR: 20.1001.1.16807154.1396.18.1.2.5 ]

LSe35 g o]

W O30 welly Yse e /N0 5 sl S, Sl Y e e /6 (Diamine Tetraacetic Acid
Biowave Juas) siesis syl i b YA NM £ 50 Job 5o ol Gla A8 S @i ) Gy ad Gae]
(YY) ad sl sa (Ll cale I

SYBILS as 3T cullad

B+ s ol oelel L soliiad (VY) GLSaa 5 13aias B, 3 a3l ool callad oSe3lal 6l
Sliad 3L Y sele 00 Jold oS HYBIS (,S30ul Jolas Sidilie o b gloaiad sslae 51 il S
09 ol Cla s K @b ) Guy o Giel W O3soaa wally Y se e V0 5 (V PH) sl
el A (L) cales Biowave Il Jus) sie 518 35Sl i b YF-NM £ 50 sk
30 garusaasius] ps gou ?:'J'J Cullad
Nsailio 0 Jalt 4 50 sanansnsaaSl sy pun s S05Ml Jolae Sl lho o b gloadaad o5lae 31 il y Sao
OB siemJl 5Y se e VY (Nitro Blue Tetrazolium) NBT ¥ se 5 S0 VO (VA PH) avalipolas 5L
JJJ.:.A 9 C‘J.;:\.u.:‘ bJLA.A.C ‘G.L:\AT A ‘G.L:\AT 39 &JMJ'.‘EJ JYJAJJS;\-A Y 9 EDTA JY\}O‘;‘:?A A
200l o8 oia Llaie 5 sols L1 (LW Al Biowave I Jae) sie 538 5580wl sy o Juals
A sl A 0F - NM £ 50 J b
sokel slsly

3 oSile danlie gl 5 alast (9.2) SAS il ays GLM () 3l saliical U Lasals bl (55815
s soldiul 70 whacs 5o LSD ;03]

o g b
o ldld Suid 9 45 ()9

\5‘)30:)\5 “Lc.)_}.o CA&S_)JQ s Hd u‘:&.o B ui’n.&lSL‘lSJ‘J ul...?.u Lasals u:\iql:\.o 44.‘43\:\.4\ :)‘ Jaal;‘lazﬂ.s
CAg:Q_)BZ\” _)Lnez‘l_.i.la\ks‘).a GJL‘AB&A\S}OJ\S uﬁ_}laif 3l ul.:z.. U_..':..MS ASJ‘) a_)L.a.n.AL.:ZIS.AiA

(F 5 ) JSiB) s 40 il 7Y0 Llass @ bogs e T 0 s3eS 5 de 30

N W
v O
1 )

N
o
1

100% 75% 50% 25%

denre andsh

Field capacity

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.
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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.
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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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