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ABSTRACT

An experimental was conducted in order to investigate the effect of different levels of salicylic acid (0, 0.5, 1 and 2
mM) and three levels of irrigation [100, 66 and 33 percent evapotranspiration] on some morphological and
physiological characteristics of olive cv. ‘Konsevalia as factorial based on a randomized complete block design with
three replications in greenhouse of Agricultural Faculty of Shahid Chamran University of Ahvaz in 2015-2016.
Results of ANOVA table showed that interaction of salicylic acid and irrigation had significan effect on fresh and dry
root weight, stem and leaf, leaf area and plant height at P<0.01. So that, in the three levels irrigation (100% ETc, 66%
ETc and 33% ETc), value of fresh and dry weight of root, stem and leaf, leaf area and plant height were higher in
plants treated with salicylic acid compared with plants untreated with salicylic acid. Plants irrigated with 33%ETc
had lowest amount of leaf relative water content, stem water potential and had highest stomatal resistance whiles
highest amount of leaf relative water content, stem water potential and lowest stomatal resistance were in Plants
irrigated with 100% ETc. Also, it was known that spraying with 2 mM salicylic acid increased leaf relative water
content, stem water potential, but stomatal resistance was declined in water deficit stress conditions. Therefore, it is
recommended to apply 2 mM salicylic acid to modify drought stress in young olive saplings.

Keywords: Drought Stress, evapotraspiration, relative water content, stomatal resistance, stem water potential.
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Table 1. Means comparison of interaction between irrigation and salicylic acid on fresh and dry weight of root, stem
and leaf of ‘Konservalia’ olive

Salicylic Root Fresh Root Dry Stem Fresh Stem Leaf Fresh Leaf Dry
Irrigation Acid Weight Weight Weight Dry Weight Weight Weight
(mM) ()] (9 (9 ()] )] (9
0 4.82+0.53* 3.92+0.40° 27.36+0.42°  19.15+0.40®  10.14+0.13° 7.51+0.29™
100%ETc 05 4.64+0.12 3.79+0.30° 28.33+0.31° 18.82+0.92° 10.03+0.19°% 8.38+0.58°
1 4.55+0.26° 3.70+0.50° 27.6+0.24° 18.97+0.53" 9.90+0.28° 7.25+0.50°
2 4.41+0.28° 3.76+0.13° 27.58+0.32° 19.65+0.65° 10.16+0.17° 7.74+0.34°
0 2.73+0.17° 1.83+0.26™ 22.21+0.11° 13.05+0.20° 6.17+0.55° 4.30+0.60%
S6%ETC 05 3.82+0.13° 2.85+0.12° 23.47+0.28¢ 13.55+0.24¢ 7.17+0.34¢ 5.70+0.47¢
1 3.77+0.16° 2.60+0.14¢ 23.38+0.30¢ 15.91+0.60° 7.26+0.25¢ 5.37+0.21¢
2 3.95+0.18° 3.05+0.15° 24.33+0.45° 15.70+0.43° 7.93+0.35° 5.57+0.32¢
0 2.19+0.13° 1.72+0.14° 21.38+0.58° 11.46+0.40" 5.51+0.49° 3.50+0.26"
33%ETc 05 2.90+0.21¢ 2.01+0.17f 20.82+0.13¢ 13.10+0.17° 6.72+0.19° 4.11+0.45°
1 3.21+0.15° 2.31+0.27% 22.41+0.36° 13.20+0.23° 6.30+0.69° 4.13+0.38°
2 3.11+0.12° 2.21+0.29° 22.57+0.21° 13.70+0.39¢ 6.22+0.30° 4.12+0.39°

A o sme 1Y e 50 (Slo slatals wiz 03] Lelal o leSs By Gl sla i Sils (gt 2y
T1n each column, means followed by the same letter are not significant at P<0.01, according to Duncan Multiple Test.
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Figure 1. Effect of Timex Irrigationx Salicylic acid interaction on Plant Height of ‘Konservalia’ Olive
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Table 2. Means comparison of interaction between time and irrigation on leaf relative water content, stem water
potential and stomatal resistance of ‘Konservalia’ olive

Time (Days After Spray Leaf Realtive Water Stem Water Potntial Stomotal Resistance

Irrigation Treatment) Content (%) (MPa) (s/m)
30 93.33+0.78" -0.82+0.11° 2.11+0.15"
100%ETc 60 93.67+0.87% -0.80+0.11° 2.30+0.30"
90 94.77+£1.74° -0.90+0.13° 2.01+0.10"
30 70.96+1.02 -1.54+0.15° 2.90+0.10°
66%ETc 60 66.01+1.25° -1.48+0.13° 4.10+0.30
90 64.44+1.58° -1.96+0.16" 4.26+0.30°
30 56.92+0.79° -2.09+0.14° 3.9+0.10%
33%ETc 60 54.18+1.08° -2.12+0.12% 5.17+0.10b°
90 54.12+1.02° -2.25+0.13° 5.50+0.30%
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in each column, means followed by the same letter are not significant at P<0.01, according to Duncan Multiple Test.
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Table 3. Means comparison of interaction between time and salicylic acid on stem water potential and stomatal
resistance of ‘Konservalia’ olive

Salycilic Acid Time Stem Water Potntial Stomotal Resistance
(mM) (Days After Spray Treatment) (MPa) (s/m)

30 -1.510.03%7 2.70.28°

0 60 -1.5440.01¢c™ 5.750.11°
90 -1.55+0.03" 6.33+0.26°

30 -1.35+0.02° 2.41+0.22"

0.5 60 -1.46+0.05° 4.11+0.49"
90 -1.45+0.07° 5.01+0.20°

30 -1.54+0.03" 2.56+0.15"

1 60 -1.58+0.04% 4.53+0.34"
90 -1.69+0.04° 4.94+0.30°

30 -1.53+0.05° 2.46+0.12°

2 60 -1.47+0.07™ 4.87+0.42%
90 -1.62+0.05° 4.33+0.46'
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"in each column, means followed by the same letter are not significant at P<0.01, according to Duncan Multiple Test.



s Suislsdyee Sloogas 5l S p Sekewadlo sl 3l i) Ko 5 ashs AAA

sl b oas ol plas Gielesl opl slaassl
SaS g o e p Seheendle sl clale
00538l ol £l 5 5y gl 5y g il iy
Seboadbo sl 51 o) 22 50 5 (el @l 0
Slo &5 ol Covty atay Jlbs (phag; 25 »
Slass adle Jsb) (oiug) sloasls (il g o5
Lulys po (@lse plail Sis 5 5ese oS p aw
olis 35 (6,50 Sldllas (Bastam, 2011) og oS
5 Sy e il el Sl al a5 ol
S5 JBe,lS ke g alge slaplal Sas 54
Sras pae b awlie ;0 Ip o ol Gy
o (Sas g5 lalha e Scheeddle ol
Mehrabian Moghaddam et al., 2011; Nazari )
Osddze 2 (Kia, 2011; Normohamadi, 2011
oty Sledls sl cote b cle
ooVl g wgd (8Ll 5 See 1) (g0,
Ao ol deily 5 O (i syime i
Singh & Usha, ) als co Solewdlo ol Jlasin!
Seliales Al 45 Waine pakis 5y (2003
Lad )0 guilannsT 15 dhie S5l 6 5ol &5k )
Frgid Gl aizmen 5 (B (ganlanS] )
o Gelon GRIBl g GeeST g3 5l 6T el
5 o bald a4 Jeow ol el 5 Lad g)lk
Horvath et al., 2007; Nazar ) s¢s oo ol Sial3dl
(etal., 2015
5 a8l ol feily o Sp ol (o Gl
@ Sendy Sl alasls plyiea (glaijs, Cuglis
Loas ol ol Liales] cpl bt ansl o olS
iy 5 S Ol i lgime ST laie tals
Sy 28l Gl slaijs, Cuslie 5 Ghals 4l O
Sgrte o o Sekndlos 0l b lals ok ol
Al O il 5 S T (o lymome Gal8l
o @l wa Spolay, Ceslie el
sy r IOy slgilsl Lol
e (SES 55 ol ol &S (S50
5 a8lo Ol il oSy O (o 5 S10lS
Lol (Bl dslxe 5 Sn s, Coaglie 2l
o iz Gl s (Sl o]

&

)

(2I6S) (Sis s a8 ol plas anlllas opl gl
Wiay 9 Sy dle S g o5y (e G
(Vg VSS9 ) Jgaz) a8 S a5 glis)|
SNBSS el oy g 35 tplie b
Byl )3 a5 ws S e Cpdioe (nl 4S5 ek e
S s Rl el (S 5 gt ilis
A ady; g Sp ol SaS g S0 (J el
Arzani & Arji, 2002; Arji et al., 2004; Yazdani )
&l cplyp odle (et al., 2007; Khaleghi, 2012
p oGl iz polie OB 51 cvelcwsoa
Olyz sladle 6ad) 5 (Sigls s ladenll S
(S35 5 e sk ) (sl pBl s
VMO)  Sed el S aS oS askde
5 F039 9 A5 k8 wd, el cel (JSuble
(Arji et al., 2002) o ais, g Sp @sls oz
cals calhe lesl onl mbs b bassl cpl oS
Lulpd 53 QLS wi, el e aadlhs 5| 5
20 gd (adogace o @ ) (Ses
s, JoIs 4 (n,SoenSles 395 2l alavlsay
Ahmadi, 2000; Di ) wils s Jsbocr slas s
Sy sl lis yuomes (Vaio et al, 2012
Ay saels o ol pas byls e aS il ol 5l S
Gelgyiar) OS] gz ATP (VL pas
Sy e g Fwgd g5 Gl 5l g olaeg S
(on) »ogdle «Di Vaio et al., 2012) »,.5 o wlas
P AR, S g Sojg g ddey A, el e
5 pedis 3l dlaulge Glgie | (Sis A
Ay ) S g s 9 by g ol (el i d
2 b abalse ((Sas 5 gy age el
4 e el jbay s Jobw ulds
020 o yol y3bods 5 09 o ddey Ay halS
pae 5l (SBU st LS s als aalsa
el allas ) a5 el aty ) augs 315 0T Cis
odls adyy 4 (B Olaes S jasatd o ialS
SES g 5 09 9 adey w8 Oliee 5l At ys &S
Flexas & Medrano, 2002; ) 54 o aulS aly,
.(Khaleghi, 2012



AA] VWA (liae oF 8L FA 800 o)l 5Ll pole

Sol> laig, Cuwglie jo ialidl g aig, oladl
e aawlsds ( Slowdlo sl 057 45 w05 e
PETUNCNEN S [ AP W BN PP LN
Rl e ey e Al g oialuST wS
5 2l o sy Gl (Jobe el L
S p iz Caglie Srals a5 o iy
Raskin, 1992; Delavari Parizi et al., ) 55,5 -

(2012

S S A

(i S Cod S ol las islesl pl s
S 0 bee Gl olS gy byl
Sebondlos 2l b 00y Jlos lalS 50 byl (]
(@leS G llyd 5o eatijles lalS 4 o
W atie Grigred Og )95 6 YL polie )
Woaisheo ¥ jles (sll s cos lalS o a8
Sl ey b8l 5 oot o Sl il
Cuaglie Srals o 5 S O (cnd (slgime il
Sl b (b Jolome a3l LS 4 s (gl
GRIF s S ce Grimres b Seheadl
I )8 (oS G b g sy sl
3 SaS 5 hae jslaieds a5 00,5 e Sty
Voehld b Sebedbo sl 5lgsm Olsr ol
00,5 aolizul Yo Lo

REFERENCES

Glagg, Cuslie zals o aile O ily o,
Nazari Kia, 2011, ) cub calas w5
Glaize yo iuli8l ddxe (Normohamadi, 2011
sl Lt @l ol Jeslty 5 ol g
Gl 5 el o of (i alalgey 1) Sl
sladiss shlo SloS 5y ol wl Glaw sl
Wil oo ey Jlade l Bl g olS )0 Jlad (5S]
4o (Kabiri et al., 2014; Ghaderi et al., 2015)
as bl Gl b Sladle ol &dl
sk 2 Sf5T sl JISosl, abom 31 gle 1 otules]
2P g g pie e el opl &S g ead
980 ol GlaJiSol; g (Il musdlygioms
2l i Slyime GhalS 5 (2 i8I s aeyo
a5 ool oadly uiomen 0l walgs @ L_,’J5J.m
Olree Ol e Shedl sl 08
2 el 5 pdayeel (e ool
Ebgjé)g&@xlgwﬁlwldowogf
Raskin, ) wS oS Sis s bylpd cou Lae
.(1992; Horvath et al., 2007
5 a8l ol ily o Sp ol (o Gl
@l Sords 5l @Aty plsieas wslalys, Cuaglie
WSS ee Sladss gelel poaiil e olS
SR ST N RS ST PRV
(Sogel Sl Gl g Guilagyg Jlad rals

1.

Ahmadi, A. (2000). Stomatal and nonstomatal limitations of photosynthesis under water stress
conditions in wheat plant. Iranian Journal of Agricultural Sciences, 31(4), 813-825. (in Farsi)

2. Anonymous. (2011). Statistics on agriculture. Office of Statistics and Information Technology of
Agriculture Ministry. Ministry of Agriculture Press, Tehran.

3. Arji, I, Arzani, K. & Ebrahidzadeh, H. (2004). Quantitative study of proline and soluble sugars of
five olive (Olea europaea L.) cultivars under drought stress conditions. Iranian Journal of Biology,
16(4), 47-59. (in Farsi)

4.  Arji, 1., Arzani, K. & Mirlatifi, M. (2002). Effect of different irrigation amounts on physiological and
anatomical responses of olive (Olea europaea L. cv. Zard). Journal of Soil and Plant Sciences,
16(1), 112-120. (in Farsi)

5. Arzani, K. & Argi, 1. (2000). The effect of water stress and deficit irrigation on young potted olive cv
“Local-Roghani Roodbar”. Acta Horticulturae, 537(2), 879-875.

6. Arzani, K. & Argi, . (2002). The response of young potted olive plants cv. “Zard' to water stress and
deficit irrigation. Acta Horticulturae, 586, 419-422.

7. Bastam, N. (2011). Effect of salicylic acid and ascorbic acid on pistachio seedligs growth under
salinity stress. M.S. Thesis. Faculty of Agriculture Isfahan University of Technology, Iran.

8.

Cameron, R. W., Harrison- Murray, R. S. & Seott, M. A. (1999). The use of controlled water stress
to manipulate growth of container- grown Rhododendron CV. Happy. Journal of Horticultural
Science and Biotechnology, 47, 161-169.


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Ahmadi%2c+A.%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Iranian+Journal+of+Agricultural+Sciences%22

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.
30.
31

32.

Delavari Parizi, M., Baghizadeh, A., Enteshari, S. H. & Khosrow Manouchehri Kalantari, K. (2012). The
study of the interactive effects of salicylic acid and salinity stress on induction of oxidative stress and
mechanisms of tolerance in Ocimum basilicum L. Journal of Plant Biology, 4(12), 25-36. (in Farsi)

Di Vaio, C., Marrab, F. P., Scaglione, G., La Manti, M. & Caruso, T. (2012). The effect of different
vigour olive clones on growth dry matter partitioning and gas exchange under water deficit. Scientia
Horticulturae, 134, 72-78.

Dolatabadian, A., Modarres Sanavy, S. A. M. & Sharifi, M. (2009). Effect of water deficit stress and
foliar application of ascorbic acid on antioxidants enzymes activity and some biochemical's changes
in leaves of grain corn (Zea maize L.). Iranian Journal of Biology, 22, 408-422. (in Farsi)

Flexas, J. & Medrano, H. (2002). Drought inhibition of photosynthesis in C3 plants: Stomatal and
nonstomatal limitation revisited. Annals of Botany, 89,183-189.

Ghaderi, N., Normohammadi, S. & Javadi, T. (2015). Morpho-physiological responses of strawberry
(Fragariaxananassa) to exogenous salicylic acid application under drought stress. Journal of
Agricultural Science and Technology, 17, 167-178

Glenn, D. M., Cooley, N., Rob Walker, R. & Clingeleffer, P. (2010). Impact of kaolin particle film and
water deficit on wine grape water use efficiency and plant water relations. Hortscience, 45(8), 1178-1187.
Hamada, A. M. & Al-Hakimi, A. M. A. (2001). Salicylic acid versus salinity drought induced stress
on wheat seedlings. Rostlina Vyroba, 47, 444-450.

Horvath, E., Szalai, G. & Janda, T. (2007). Induction of abiotic stress tolerance by salicylic acid
signaling. Journal of Plant Growth Regulation, 26, 290-300.

Kabiri, R., Nasibi, F. & Farahbakhsh, H. (2014). Effect of exogenous salicylic acid on some
physiological parameters and alleviation of drought stress in nigella sativa plant under hydroponic
culture. Plant Protection Science, 50(1), 43-51.

Khaleghi, E. (2012). Response of young olive plants cv. “Dezful' to Kaolin and water stress and
mature olive trees cv. “Zard' to Kaolin under specific environmental conditions of Fasa city. Ph.D.
Thesis. Faculty of Agriculture Tarbiat Modares University, Iran.

Khaleghi E., Arzani, K., Moallemi, M. & Barzegar, M. (2014). Studying the Effect of Using Kaolin
on Fluorescence and Chlorophyll Content in Leaves of Olive Seedling (Olea Europaea L. CV
Dezful) under Water Deficit Stress. Journal of Plant Production, 37(2), 127-139. (in Farsi)

Khan, W., Prithiviraj, B. & Smith, D. L. (2003). Photosynthetic response of corn and soybean to
foliar application of salicylates. Journal of Plant Physiology, 160, 485-492.

Mehrabian Moghaddam, N., Arvin, M. J., Khajuee Nezhad, Gh. R. & Maghsoudi, K. (2011). Effect
of Salicylic Acid on Growth and Forage and Grain Yield of Maize under Drought Stress in Field
Conditions. Seed and Plant Production Journal, 27(1), 41-55. (in Farsi)

Mohamed, A. & Ahmed, L. (2010). Response of wheat cultivars to drought and salicylic acid.
American-Eurasian Journal of Agronomy, 3(1), 1-7.

Nazar, R., Umar, S., Khan, N. A. & Sareer, O. (2015). Salicylic acid supplementation improves
photosynthesis and growth in mustard through changes in proline accumulation and ethylene
formation under drought stress. South African Journal of Botany, 98, 84-94.

Nazari Kia, H. (2011). Effect of salicylic acid on morpholoagical and physiological traits of two
olive cultivars (Koronaki and Dezphul) under drought stress. M.Sc. thesis. Faculty of Agriculture
Urmia University, Iran.

Normohamadi, S. (2011). Effect of salicylic acid application on some physiological traits of
strawberry under drought stress. M.S. Thesis. Faculty of Agriculture. University of Kurdistan, Iran.
Raskin, 1. (1992). Role of salicylic acid in plants. Journal of of Plant Physiology and Plant
Molecular Biology, 43, 439-463.

Rozban, M. R. (2009). Investigating of physiological mechanisms of drought tolerance in three
pistachio seedling rootstocks (Pistacia vera L.). Ph.D. thesis. Faculty of Agriculture Tarbiat Modares
University, Iran.

Salarpour Ghoraba, F. & Farahbakhsh, H. (2014). Effects of drought stress and salicylic acid on
morphological and physiological traits of (Foeniculum vulgare Mill.). Journal of Crops
Improvement, 1(3), 765-778. (in Farsi)

Sadeghi, H. (2010). Management of olive orchards. Avaye Masih Press.

Sadrzadeh, M. & Moallemi, N. (2006). Effect of water stress and potassium on growth traties of two
olive cultivars ‘Zard’ and ‘Baghmalek’. Agricultural Research, 6(4), 2-10.

Singh, B. & Usha, K. (2003). Salicylic acid induced physiological and biochemical changes in wheat
seedlings under water stress. Plant Growth Regulation, 39, 37-141.

Yazdani, N., Arzani, K. & Arji, I. (2007). The amelioration effect of paclobutrazol on water stress on
olives (Olea europaea) cv. Blidi and Mission. Iranian Journal of Agricultural Science, 38(2), 287-296.
(in Farsi)


http://sppj.spii.ir/search.php?sid=1&slc_lang=en&auth=N.+Mehrabian+Moghaddam
http://sppj.spii.ir/search.php?sid=1&slc_lang=en&auth=N.+Mehrabian+Moghaddam
http://sppj.spii.ir/search.php?sid=1&slc_lang=en&auth=Gh.+R.+Khajuee+Nezhad
http://sppj.spii.ir/search.php?sid=1&slc_lang=en&auth=K.+Maghsoudi
http://en.journals.sid.ir/JournalList.aspx?ID=15291
http://en.journals.sid.ir/JournalList.aspx?ID=15291

