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The increase of salinity tolerance in three turf grass species using trinexapac-ethyl
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Abstract. In most parts of Iran, the presence of water and soil salinity in urban area results in problems for grass
growth. One way to solve this problem is the use of plant growth retardant, such as trinexapac-ethyl (TE), which is
common and routine in turf management. This study was performed to investigate the response of Agrostis stolonifera
L., Agropyron desertorum L. and Festuca ovina L., grown in sandy loam soil, to TE and irrigation water salinity. Resu-
Its showed that spraying turf grass with TE increased most of the vegetative growth characteristics and content of chlo-
rophylls, carotenoids and proline in clipping leaves, whereas increasing the NaCl concentration in irrigation water resu-
Ited in steady reduction in the values of these parameters, except carotenoids and proline content, compared with the co-
ntrol group. Both TE and salinity treatments decreased the plant heights, as well as the fresh and dry weight of clip-
pings. In the species which were studied, Agrostis stolonifera turned out to be the most tolerant turfgrass. Results also
indicated that the application of TE enhances salinity resistance by improving the percentage of green leaf, chlorophyll
concentration and proline content and reduce clipping in the species studied.

Keywords. proline, NaCl, growth, chlorophyll

Ly S 5 sl OT lude gals dle Ay [ials o)l s 4o
(Adavi ef al,, ol ods odalin G5d A5 Cod aly) LS 5 Bl STy & Olgear (el ks

Sl 25 51 (S 6555 20065 Alshammary et al., 2004). kS o 55, e G55 4 Gl 53 S U5T 8 5 55T
L 65038 OV gamn A5 5 iy & ol Jamms o) nd ladd 5 s 08l DS S (6 el (Slae S Lablons
U b jed a8 s Coner Sl L S e 2o Skl JSTl 53 LB 5 Lish e Sde el s 4 ST s

ol O3 (SOl @l 1l e ol2b 5 S 4 5 gademe sla il (Bajji ef al, 1998) ka3


http://nbr.khu.ac.ir/article-1-2871-fa.html

Rasouli et al. Increasing the salinity tolerance in grass

ooz 50 Sopd 4 Jed Gl Ses 5 Jom)

Agropyron ) (Wheatgrass) 05 ,b 5T «(stolonifera L.
Festuca ) (Sheep fescue) S s 5 (desertorum L.
Sy Lol s 6T &ls 58 835 wwe p (0Vvina L.
Lol Loks 5 2o il £ CL&SJUJ:.&&“J@ 10 las s |
53 JosSE Do lsT cpl il il o 2 ST
il 1S5 4 b olas SIS+ b I
J5l SR 5 s
sl > Aldrich, active ingredient (a.i.): TE= 98 %)
o (o Vo 03 S e YE Y B i) il
50V 2 5 50y FY Sdeay 0L (S BLd e &y pe
CV/F) dals) (5)5d pedam Slezr b s Hles o Jles!l SIS
J&leﬁuu)}jlf&ijl(ﬂﬁugﬂijw:\éjh o
GolT g Jpome ssba S (LT OT Sl dals Sl 53)
male bojobe (i aslizel 3,8 o 15 eslizul 3)5e aen
el il Sl Jeols s Sl Sy 4 5 a sla
Siorr o 3 eslizal b clie gl Sl e 5 23S
NNy
55,5 5 b Jis S @ Jds IS Olpe Sle3T cal o
lls s (5,5 051u1 (1966) Svec ;5 Strain s, 4 b e
Lo S5y 5 b 055 &5 5 b e S ke Ve sy ol L

F ool s Hladbasy sk Sl SGST L 5 doys Ar Ol b

(Primo Maxx®, Sigma

gl 0 g e b 5 k810 Se 4y 0] 8 Sl ey

L sl FVe 5 PO P lazse b 53 e U

s slaesSSs ) sladaly b Gillas 5 okl e sthy Sl

tls AL 3L 5 05508 03 p 8 e o 0
A

a 135, (mg/ml) = 12.25A g3~ 2.79A 645

b 5,15 (mg/ml) = 21.50A 45 - 5.10A 653

15 455, (mg/ml) = (1000A 470 -1.8C a - 85.02 C b)

/198

o S0 5 S Ol Kby S s slaS, ds s

D3 B e Sl i 5T sl D) pen Sl

Ll eslinal b g 54 gobas 4bi Ve 31 018y oS,

0T Kk s 555 0301 o oo B3 b od 87 5 25

ST sl 5o ol el i g 5 Oy A el

A SN e s Bl g OIS e sl
315 B p e 258 o eime Ol (B DS
35 0dge » (5 ah Sladimn 53 1pa (ST 2l 5 wias
5 @b il 3 J S 55 baces (Beard & Green, 1994)
138 O3S Sial3dl 5 &S 555 Gl o 5 ijign T
tn 5 Ol 55387 8 5 Gl el 5SSz s s S e
sy n Sl sl Glas Ikl s e gl
39S e (GL3S dnw § 53 0S5 g Jolse alem 51s,ls
bz o385y e 4 by DK 5 T wlio
o Sl Lyl oYU ST 5L e oS o liT Sl
Gl 1ok slad o (T Godnl 3 i) & 4o 5 L ez )3
Srs boGlosle 58 S o e OBy B,
Loy el oa g (s 4 Jasd sl S a5 B s
39w Jolgo J 287 2 O il o AL Bls 1) (ol 2o
(Bian ef 555 ;5 baas a SalS Eel b e 5o by slS
! 1K 5 al, 2009; Arghavan et al., 2012)
ol AlE A, oS’ L (Trinexapac-ethyl (TE))
5 kS S 53 5 035 oS 1) oplutld Goses A, &S
Glookilsil 5 sl SIS 5 ol Sse 35 e 2l
55,03 SIS S FY wlin )l le 457 Conl dnl S o
dasge S e Ous b e Hsbe il
.(Rademacher, 2000)

2 IR 3 G shely s sl ey
tglie daraz (glpn ow Ad) Rl 5 5058 Jam 213!
O 5 Gosh A lala s er B8 an s slagaly
S5 ol gl ol 0 1 SR 8 ke el
b, planil b e

by w9y 9 30
L) shash— el BBIE 3 VAP Lo js tags ol
S8 Sl B3 WO EY Gy sles o8 Sl b s YO E Y
05,5 slolKisle}T 5 (Aoys VO (oo Cusby 5 b sles
5dy s plowil DS o&ssls (65,587 $uSCails SLeL psle

Agrostis ) (Creeping bentgrass) wzws ST jez &5 4


http://nbr.khu.ac.ir/article-1-2871-fa.html

30/v.

Nova Biologica Reperta 4 (1): 28-37 (2017)

YA-YY 2 6jleds oF al> o psle o (ngi sloadly

2 Gol3gne 556 A3V Jlel mhae )3 (5558 5 5] &S
AU Gosh sl 5 s g olm el S 5 5 05
Sy 5 0s p e 0 5 mhae 53 L ia sl
5 o () ) Sudls Calis glaws S s gln ol
bl (28l 28l lsn lutl sy 5 OJs s (5 es
UL 5 g e Ve 3 o 8 ke Y B 55 s les
Pl $SLis 5 5 055 il 5 Gdy Curd s s Sl JS]
C\x\sﬁ.‘:},;oj) O UK A as (AT Sladige ol sp
Do cp iy 3L Al (6553 A5 CoS 65 4 gln
oz 5 Oa Bl ph 53 05 by BT ez 53 o 55
(F Jsds) i odaline
ady £l

Jilize 1 sls Ol esls el sly 4z 5l Jols ks
O Jloil o 53 (Solgmn U o585 ) SIS 5
- re Sl 5 e S (s e A pli,l Lo
mb (Y Jsds) wd odaline Loy ) Jlasd cb.ﬂ 35 uls
L)y Ol Sosh gl SR s 0L L Sile awlie
Coss S Cow dals sbdised Ad, &u:)\ il el
shcbkle dew s Ak 43; s =5 J{G u.ialf
2> iy gl s Al el g 1 eSS 5 el
S8 0 JSKE) ds ls 4 s S Cow gladise
s ST 58 b g i 1y by Ol e 0 YL 0525 ST
.(YJQ);\:QUMJ
4y S S 9

S sl Ol baesls Luibyls 4w I fel> @Lﬁ
035 2 G3snn S doys ) sl b 55 J51 SIS 5
S slasd pomen (LBls 4l 35k Ges g aly, $SUS 5 3
5 Ak, S 5 5 05y p e ) e 53 Glagae SU
Sl L) Jgde) Ly Caliben sladi S 55 4t ) 3545 s
358 Gas 5 iy, 8K 5 5 055 Ole 1 SIS 5 ke
950590 e Sysd 55 Cow (Y Jgd) Sils il ads
538 My Rl dalh 4 S aly) 34E Ges 5 S
poe Lol s 03 5 5 5d e 3 ey S 5 5 055 o e
(F Jgir) L odalin (65980 i

(& p pr) S podb

i b Jeays il 5 ealimal by ol pex 5 Gioer
Sode 4 31 8 Sl amys Ve gles 43 5 AB O (,f‘;f&‘
PRI € S S TR VISP RG-S JERCIEIE /8
S 5 A ol OIS I et leT plasl 5 A8
o3lial b ady ) 358 Gas b SSSE e ) i 3l lse
Wdly ) ¢ 5 035 S o3Il 31 e ok (6, o5ll 38" Last |
Ol Jels celu FA e 4 :I;Gﬂl.» a3 Ve gles s 5
4 &8 Gladges sy Ol LS 055 o 5 S5 15
(Bates et al., 1973) & ¢, o101 0Lan 5 o i3,
SobeT Julos

SAS T a5l 5! o5 L g bosls bl 4 2
03m3T 31 ealizel b b Sile amglie 5 b plnil (/) 450)
U515 g0 oty g o plandl o3 O Jlaz| cb.ﬂ)aTukey
A& eslit Excell 2007 53l e 3 )

@lﬁ
g Sl

Jolaze ;|4§>|> OLES Waesls byl 4 o 51 ool 6\:5
Fdoss ) Jal w3 31 SRS 5L a8 led
BERUSI LYY Y-S P 351 D RGN K \Aﬁc,?i:fﬁ‘_;)l;@m
wibﬁ&wéhéﬁjégjijjé\chm
Gy S (S5 Oljen ol L sl Ol @Lﬁ (Y i)
Jel 5,5 cE‘« oL Cals (ghlslas EalS b e
CLa S s e CoiS 4 SOl o i Eel odd
Fo g ey 3 W0 (o5 e 53 S b 5 ety ST
3368 33 ol Lsls Ol 1) Ao ys Fr 5l 2aS e 5 oo
Lol A3l (gl gme ol o aies) (w3 O ()98 les
CoS fa s 53 W 5V (658 5led 53 05245 ST
Chle (a3 L (P Jgds) sls Ol 35 51 ) desys Ve o B
s 3 53 VO (658 S 5 iSOl it &SR 5
Dl 53 SMie (i 5 38 My (o5 0L sse e
Ao odalin me e Ve 3 p 8 e YE s il oSS 5
(O )
s 9 § 039

— S5 e 1313 LS aesls il sl 4 o 51 ol il


http://nbr.khu.ac.ir/article-1-2871-fa.html

31/

Rasouli et al. Increasing the salinity tolerance in grass

ooz 50 Sopd 4 Jed Gl Ses 5 Jom)

Jis)x;wow;};;u)}ﬁ@\);@ud@%wG,,,;.
i\
ASgiE 9,1 (Slgicme

ST eS8 5 a8 sl 0L Wesls bl 42 b
68 a5 5558 Gl p Ao ) sl mhaw 53 ()13 fne
Aoy wacu_ﬂ);@usw@}wgw;w.;gu
baosls ik delie ol & r g L) Jad) AS edalia
A N e N Y
Sonzr 52 TS Ol (p e 5 ol A5 5558 Ol
b odalie e o Ve 53 e 8 e VP B Lods L
53 4 Sl S TS Olps ety §T e 655
Y Jﬁ.’;,) Q&\;Jii; 43}?
o9 Sleme

sl &S sy olis laesls ‘J,«.;li)‘j 4z J.,pl:- @L‘J
Gs Sosgnn S doys )l o 3 sl 1S 5
35 Gl gne S S sh g (Bl e oS L s Ol
Cileen i 8 55 8 s Ol oys ) Jlail o
Ain p Sl J SR 5 e () ps) Sl
Ol s g Olge 55 OT 1 S0be amslie 5 315 laar
L Rl s Olgee e ot K1 5 ke B3I L sl
OMEe mpe e Ve )3 r;fg‘:ﬂ S Shle 3 S 6,k
Sl s jlie ol 530 5 055 p 8 2 dses S VYA sy
2505 S YING) Olen o ey 0 a0 5 0 8 en YF
A5 S sl Ol gl e € Usde) s (055 p 8
Osn Ol cn i 9 4 s 5 lagme RISl (6558
Y e g ear) o3 V0 oph e 53 ety ST 6 5
28 b 68 3 blsg 505508 5 dsms S VIFF Olse
503508 2 SaYIAY & fie p uien) (w3 V0 (5555

(F Jgd) dwy

&

S
It SR 5 s ool Sl eaT Consty gl 4 a5 L

ez o S ) Ao ys 5 oS 55 (Sl gme il e
S8 5 e 1 ST i 53 b sl L e s

-}Q;)wsauowmmwblmk@\yu@w
o3V 50 s 3 ol Sl S S sosh s U5 )
o,u:}_;qbu‘_;uafof.uuuﬁafﬁua,cw,
) Jade) s sdalin Loy ) Jleasd ch.ﬂ 23 Sl g
oS ooy ol ool Ol 51 eSS 5 ke anylie
GRIB s s el 4 S e 3 s e A
Sopsba wb Ep o Sl Lol osh pan Ol
sdalin fo p e w3 VO (Sopd 53 Sy o0 p S
88 5 pieS b 5 5b Ol @l oimes A
Y US8) L yls 1y 68 o e cp 2 05 2Lbs ST
9 P14 Al ) S 059 S

IR 5 oS sls Ol aesls bl 45 Sl Jeol s
Pl 4 k) S 05 Camd gy o3 ) Jlaz| o s S
S sre 15U (S5 pomen (A1 I3 gne Sl ez (gl
Pl 4 akyy S 05y Cod o3 ) Jlazsl mhaw o
$Sist 055 S () Jaila) Sils Calibes glas £ 55 olse
chle IR L b sba ol el 4 ek,
L als Ol ks (Y Jpda) sl 0l il il oSS 5
23 &l (=|A5|4{4:w£§.‘:.>' OJ S Sosd S5 1B
GO A5 53 Sk (pl 3 Ol gn o e (SIS Rl B e
(F Jads) ds odalive oty ST 55 2o wtes) o3 1O
Ji9 47 Slgime

S Sloss sl &5 sl Ol Lanl.su...;lw\j‘\ikﬁ@tj
Wlsb sa s IS sl doss ) Jlazl s 5 (55l
2 ohkess ) phe s olsgme U JS1 SIS 5 s
L) suer) Coils Calises bt € 53b @ Jos 1S (gl gis
Golssme ssh S, 55 IS Ol (o555
als job ga Lo IS Ol o i &S (g sba 8L alS
Lbodalie fo g pte) (o3 V0 o503 Olie (S
iy ST 3 51 &SGR0 5 3 )8 L eyl ol (¥ )
Loedd Sl ObLE by Wsd 5 05005 8T 5 e
g e Ve e S ke WY Sl s sl SIS 5
oees BT 53 oles K3 0 S ) 5 IS Ole 0 e

Voo ys (Jfg_sl‘:‘ Yo Cble 55 odd Hles gla e sl OLES


http://nbr.khu.ac.ir/article-1-2871-fa.html

32/vy

R

Y

ARy

Y/.0"

ofeg"

AR

IYA

ofopn

VY.

Nova Biologica Reperta 4 (1): 28-37 (2017)

YAYY ) 65les oF Al> g pole )0 (g sloaidly

Sz A5 Ll s s e il e S gl 5 h) S S R i SIS ) Sl e =) J9ier

Table 1. Analysis of the variance effect of TE on a number of growth and biochemical characteristics of various turf grass species
under salinity stress.
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Fig. 1. The average of changes in the amount of A: quality of green leaf, B: fresh shoot weight, C: dry shoot weight and D: shoot

length at different levels of salinity and TE treatments. Different letters indicate significant differences among treatments according

to Tukey's test with p<0.05
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Table 2. Effects of TE (0, 60, 120 and 240 mg 100 m?) and salinity (control, 5, 10 and 15 dS m™") on growth traits.
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Fig. 2. Plant height (cm), leaf width (mm) and carotenoids content (mg g*! FW) of three turf grass species (wheatgrass, creeping
bentgrass and sheep fescue). Different letters indicate significant differences among treatments according to Tukey's test with

p<0.05.
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Fig. 3. Average of changes in the amount of A: chlorophyll a and B: chlorophyll b of three turf grass species in different TE treatments.
Different letters indicate significant differences among treatments according to Tukey's test with p<0.05.
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Table 3. Effects of TE (0, 60, 120 and 240 mg 100 m?) and salinity levels (control, 5, 10, and 15 dS m') on biochemical

traits.
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Table 4. Average of changes in proline content and growth traits of three turf grass species in different levels of
salinity.
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