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Morphophysiologycal evaluation of Bermuda grass under salicylic acid treatment
in water deficit conditions
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ABSTRACT

Salicylic acid can improve plant stress tolerance by changing physiological and morphological characteristics of
plants. This experiment was conducted in order to investigate morphophysiologycal responses of Bermuda grass
(Cynodon dactylon (L.) Pers.) to water deficit stress and salicylic acid application in Research greenhouses of
horticultural science department at the University of Zanjan in 2015. Three soil available water levels (40, 70 and
100%) and salicylic acid (0, 1 and 2 millimolar) were applied in a factorial experiment based on completely
randomized design with four replications. Results showed that water deficit (40 % available water) reduced leaves
relative water content and shoot growth whereas, root growth, root to shoot ratio, leaves antioxidant capacity,
electrolyte leakage, proline, total phenol and chlorophyll content increased with decreasing soil available water.
Salicylic acid application ameliorate adverse effects of water deficit in bermuda grass by increasing leaves
antioxidant capacity, proline, and chlorophyll content as well as reducing electrolyte leakage and this effect was more
pronounced in concentration of 2 mM.
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Table 1. Variance analysis of the effects of water deficit stress and salicylic acid on the traits measured for bermuda grass

Root  Shoot Root to
Source of Variation df dry dry  shoot
weight weight ratio

Electrolyte
leakage

Total Relative
chlorophyll  water
content  content

Proline Antioxidant  Total
content  capacity phenol

water deficit stress
Salicylic acid

Experimental error

24779 0.9977 301.48" 7.947 336.43" 0.00024
470327 0159 114577 8227 14232  0.0026™
17.57" 0.013™ 2748 047 3.72”  0.00001
5.88 0.023 10.66  0.19 0.90 0.000002

2 19.67° 83.41" 0.105
2 16.44™ 11.48™ 0.010™
water deficit stressx Salicylicacid 4 1.12™ 3.69" 0.002™
27 083 146 0.001

£3

ok

Coefficient of Variation (%) - 981 486 9.30

4.6 7.08 540 10.25 4.76 3.39

*** ns: Non significant, Significant at 5 and 1%, Respectively.
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Figure 1. Effect of different levels of irrigation and salicylic acid on root dry weight of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).



Yo VWAF Ll oY 5Les A 5,90 10l Sl psle

Gasgi g ol ol 0 4SSl 4z g L

doml )0 0,8 o0 Dyg0 LS sacl jo lasl
FS>sS S, sash o wd, Lilate oS i
LS Sl e alk; el g g5y el Sule
(Kafi & Mahdavi Damghani, 2007) o5 oo
coluyg als o1 o 0 g Sy omhe Jiels
b, saSoguse  laJele laiedy  auiles e
Bhatt & Rao, ) aiil z)he a5 b ojlusls
ez Ab) o gae Juals wlfas pl 51 .(2005
sloadl b daiolesl cpl jo leS (55 wais b
Viera et al.,, ) o)ls Slyxan i o o) p
aS el oads olpais (1991 Alvarz et al., 2009
Gial33l b ol wd, il s Sl ol s
ol 50 ol 5l as saruSTol slags sl codled o
o5 U3, (EL-Tayeb, 2005) wil Las o wilgs o
5 Moline ialdl el sl Skl 5L Jsloxa
slews (Hayat et al., 2005) o pusS olS glas )| ;o
|y M s« SelimonIls ol Vg0 Lo 10 L
Gl P8 dzalS ol (o o) SBT3
Shakirova et ) oice sgue |, azals o) 5 0ol

o oS Llpd 50 ol S 50 ads) ()39 (il
@bl e sl Bl s Bgile et
ol o5 LK (Huang etal., 1997) col Of Qi
R N e T
Sl S hagi 3 §pSsle 2,5 a1 il cow
G g oad (555 5 baen S Bras o als
oo dy Wi oo 0aladys (3l )si Slse Sl (6 e
Ay BaS et WlgT co AS Wigd Zolue laaly,
5 (Taiz & Zaiger, 2006) oil ady, i
Rl ol b Selcdlo sl o slangs 138 S
Las g glasy, 4l o) oldl el ads; wl,
i dor el Sl sl dlwsgas (] cedles
Ay ali8l 4 e ol (o aS eal laé olge g ol
039 M OIS Gagh onl @l byl 0sh e olS
Sandoval-Yapiz, ) céb il Sidwadls ol
(2004
Dhls S ogy oS @l L
o Clle y ush, wad G255 (5 UAY)
2 @S YVITR) ol oyt 5 Sebemdls
oS lld o el cans a5 gLl sKe
039 IRl carge Slddle sl ol 5 Lawgie

(l., 2003 (Y JS8) ab Sas
30 a ab a c be ab
B o5 - d cd
—1 e
EL 20 -
i 5 00 SA (mM)
S 1 - B1SA (mM)
% 5 §2 SA (mM)
0
100 70 40
Available Water (%)

SIS SlaesSiles Jagas o 55 i 3 oz ol a5 5 52 Sebomlls aral 5 oS 85 GEiSany ¥ IS

25505 Sl glasals diz yge3] duo ol o 4o s e IS S e By
Figure 2. Interaction between water deficit stress and salicylic acid on shoot dry weight of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 5. Effect of different levels of irrigation and salicylic acid on root to shoot ratio of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 4. Interaction between water deficit stress and salicylic acid on electrolyte leakage of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 5. Effect of different levels of irrigation and salicylic acid on total chlorophyll content of bermudagrass.
Values followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 6. Interaction between water deficit stress and salicylic acid on relative water content of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 7. Interaction between water deficit stress and salicylic acid on proline content of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 8. Interaction between water deficit stress and salicylic acid on antioxidant capacity of bermudagrass. Values
followed by the same letters were not significantly different at 5% level (DMRT).
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Figure 9. Interaction between water deficit stress and salicylic acid on total phenol of bermudagrass. Values followed
by the same letters were not significantly different at 5% level (DMRT).
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