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Effect of Salicylic Acid on Vegetative and Physiological Parameters of
Bitter Almond Seedlings under NaCl Stress
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Tablel. Some physical and chemical properties of the soil used in this experiment.

il Sy Jals s &a S culas el e
Texture gt ol Lime EC. K P
pH CEC (dsm’) (mg kg'soil)  (mg kg soil)
S 7.6 13.5 0.84 3.4 55 48
Loam-sandy

Reactive Oxygen Species -
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Table 2. Influence of salicylic acid, salinity and their interaction on shoot and root growth
characteristics of almond seedlings.

el Sabicalles
Salicylic acid (mM)
&l
e 2K 0 0.5 1.0 oSl
NaCl (mM) Mean
aolwald 55 000
Shoot fresh weight (g)
0 7.18 d-f 11.30bc 14.86a 11.11A
40 7.61 def 11.50b 9.54bed 9.54B
80 5.96 f 8.89c-¢ 6.42 ef 7.09C
- &l
oSk 691B 10.57A 10.27A
Mean
ooluals S o35
Shoot dry weight (g)
0 6.82bc 6.92bc 845a 740A
40 422¢ 6.95bc 7.30ab 6.15B
80 4.75de 5.70cd 412e 4.85C
2 Eile
oSk 5.26B 6.52A 6.62A
Mean
L TRISVINEY
Root fresh weight (g)
0 15.77de 20.27b 17.70 cd 1791 A
40 14.80 ¢ 16.22 de 2442 a 1843 A
80 11.82f 18.62bc 16.65 cde 14.13B
&l
oSk 14.13B 18.37A 19.59A
Mean
i,y SEA Gy
Root dry weight (g)
0 7.60c 9.27 abc 10.77 a 921A
40 10.9a-c 9.90 ab 9.02 abc 9.34A
80 8.10bc 10.27 ab 7.50¢ 8.62A
. ~LLO
&S 8.26B 9.81 A 9.10AB
Mean

+ In each column and row, means followed by the same capital letters and small letters are not
significantly different at 5% level of probability using LSD test.

78 Jlaial mlac 59 sulaAre SRS wisls Syide S5 b Su S slacia S Sl Sl (s 5 Gt 5o o T
A, Sl e GYEA 0 3eS G ge ]

2 oline il Sl 5 50,lS 5 55 (aSan s nigad 5 waed Sl 5 50,[S ()58

JJJ@‘L}S_HW%TG‘J&&M*JKQH&&‘}‘L).M‘J@Sf‘db&bd@‘d&_ﬁ@uﬂlgi&‘\’lu
pates I Y e lie Ar it 4 bagse S ot OF (sl sine oIS S (gosb 4 il (RalS (gl e
KPR Vi (ZAf/\“) aals J@ MMS}: ur""“" ui L;l\,l;.c (Sl Y-/ uﬁ.&&;).h—u 4543:\ (ZfA/‘\V)
wilgo pobe (ALS slacdls so OF cnaay oSeolail oga olaiel L5 sobas Glgie € Sy e O
candy ) pelio sl (S5 5 el GBS (a0 59 QLS eses galy S s O wia s GhalS
B SJ—' u‘."‘"‘:'%j sy ‘L;‘)J.aj.u w".gl}ﬂ Lj «< ASJ_)S u:b‘)‘:)i (\V) C)‘J\SAAJ ﬁ‘; .(Y) v bL_.\g o8 %;T
o &S ool sad culh 50 HLA Ho e sl Sae Lauss ol da 81 bl (ialS gaa B iy sladlgls

ﬁ


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.1.7
https://journal-irshs.ir/article-1-69-en.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1395.17.1.1.7 ]

e o Aol s lalgils (S5 sl 8 5 i LA (A o e Silcallen 3]

S sl bl 55018 4S uls LS Gaiges ladai (YA) usdipe S e O (sl sine (RalS ey
© by S s O (sl gine o id S GG S L ol LS5 s O (slgine SR s soloBae
2ald Hlad 4 cd o ;s V0 GRlBEl 4 sade «S a g (ZAVYY) s Saliadlis Y5 (e Y Jlas
o slie il 53 e el bl (s 050,18 4 alliae ol b sl Kas say 0l (¥ Jsan) o (AVY/N0)
9508 5 sosd (ESan 5 (YY) wdl LLS,! o was (ualS 1) 355 5 Giul38l Koo (i sl sa 1) ol
35208 4 L g e S e O (sl gime i HY go e Fr (555 50 4 S ol Lt 5 el Sl
ol lsine pid ma w K Yge b A bz 5o Ll o (VYY) ) Solalls ¥ 50 Lo +/0
Ooan 5 ooy (¥ Jsan) ok saaliie (ZAY/-Y) S¥ g0 o V aal Sl 05318 Slasi Ho S s
Lol e (S558 4 S ol Sy s T w0 S0 guloine GEalS 4 sate auaes ay K < wiuls oLEs (YF)
G (YY) OolKea 5 0l andis e 1 0T 5 ol (S5 ool GRll sl ) il 5K
OIS osd @ polie GLALS Hu (o il 5 S e sl wamnn GBI 5o weed Silll
oals Loy sube col Jau 5 ead Kol Gaal38) 40 g ey s Gl 5o ) Sl 31080 S
oaald Gu sl s IR uly ol LagSilie dawlio (V) oS o S ol o OF Julas Lda ¢ S 0k
el au w,l Sl (il L aS gosk 4 ol sy paa wa K Bl slaslas o S Judg,K
ool oo oble 4 Ligsse Ko JisulS paald (nsidu .adl Glldl olabae sk 4 Sos s
sals las 4 cund Ko Judg K Gedls guiass YVIVY Gialddl con 4S8 a5 (AYV/A4) pases 0K
slrad Gac 4 Codd mlais 59 (5500 RS L g (IS 31 5o AL o5l 50dS (Y gua) w (4YV/OY)
03 @y 9 5 SIS Gl ca e ol ks (lasadl (ol 5 WS (ud Saas 5 SSe S Sely 5 ol
Npole V oable o s Silicalla 555K ol Hlas Gines e (V) ssdo Sy o aaly
ol 0ol S GOS8 4wt wald Hlad 4 e S S5 paald Hlafne (I8 Bely sl Silial
L sl sty sladass (¥ Joua) o aald 4 oo Son Jad sl edld saemsu WIVA (B33 o
slaslas 5 aald slas 5o uls Gl 50 e iiSen s ool cillae Gy 50 (V) G1Sea 5 alin L 55 Ladas
saaliie sl Saliaddlon SY g0 oo V 050l Hlasi 5o Ko e Jid gL Gyt S ¥ g0 s Ar 5 Y-
oL 5o S e Jid 5 luie oS 530S (218 (YR) oolSen 5 psaalil dladan® ool wls o (Y o) v
m e ol 4 saie sl Sl 05018 Lol mdly (1alS g5l fae ok 4 paaes i Slass 31 5 Sla
Sabieadbos 05,8 3 50 Ko (e Jad 9 e (Il ninees 0l Sy JadgoK s Hlale 5o g0l
60U ol s (55158 50 @53 5 s 53 (VY) OWSea 5 3368 (V) el b 5 (55540 (B Ll s 59 el
ot (K558 aa S ol o a8 g, e (438, Gl EAS b sl Silidle oS aiiil 50 (YY) Gl,Kaa
G Sor d ol il 5o el Saliadlls (R a b po o OIS Ilsd 5 (S3as ol s e
22033 5 soSsla 5 U8 ) ale @y g 5K (ohils Ho oS aib e oS sl Gl s
(V) ools 285 s 1S

© ool sgay pase WK GBS laslas Ho Gl gy LlaEe G sola S AT by plas laasT
£S5 59 sesoSibe /Y1) i s Y e e Ar e 4 Lo g e Gl sy DB GRISE Cp il S Gl S
(03 058 ¢S 09 JseusSibe +/17) wals Hlass 4 o Gl gy Llalie (gm0 YO Giul38l oo <S5 (53 05
Cralog e il 58 il ey Gl (e 4 dha s 8LS w5 g0 L9 335 (V) OolKes 5 QLT (Y Jun) wd
(V) ol (Shenran (5550 4 ool (381 L (25 Ll 5 50 HLaLS o


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.1.7
https://journal-irshs.ir/article-1-69-en.html

i Sl g (s ol

Al sladlehs K55l s sla S5 o o] (HiSaasn 5 ot el Salicandlin w5 IS 31 =Y Jun
Table 3. Influence of salicylic acid, salinity and their interaction on physiological characteristics of
almond seedlings.

el Sabicandlos
Salicylic acid (mM)
il
e 8 0 0.5 1.0 oSl
NaCl (mM) Mean

Y YRU-A VSN

Leaf electrolyte leakage (%)

0 52 cdf 44.90d 58.15bcd 51.69C
40 67.14b 64.24bc 58.36 bed 63.25B
80 60.53 bed 85.54a 87.16a 77.74 A
oSk 59.89 A 64.89 A 67.89 A
Mean

Sop (g Sysby duo 9
Relative water content (%)

0 83.85a 85.17a 90.20a 86.40 A
40 70.10b 72.17b 71.50b 71.25B
80 65.50bc 59.27¢ 82.02a 68.93B
Sl 73.15B 72.20B 81.24 A
Mean
Lo by K il
Relative leaf chlorophyll (%)
0 25.30e 27.67 cde 29.60 b-e 27.52B
40 33.35b 32.90bc 4747a 37.90 A
80 26.52de 2595¢ 31.60 bed 30.38B
oSl 28.39B 28.84B 36.22 A
Mean
Ol
Proline (ug” F.w.)
0 0.28a 0.12bc 0.07¢ 0.16B
40 0.18b 0.13b 0.17b 0.16B
80 0.17b 0.28a 0.15b 0.20A
CSkee 021 A 0.18A 0.13B
Mean
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+ In each column and row, means followed by the same capital letters and small letters are not
significantly different at 5% level of probability using LSD test.
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Table 4. Correlations between characteristics of almond seedlings under salt stress.

17 2 3 4 5 6 7 8
1 1 0.76" 0.068™ 0.364" -0.340" 0.383" 0.057  0.515"
2 - 1 0.071™ 0.262™ -0.513" 0.402" 0.124™  -0.232™
3 - - 1 0.730" 0.267" -0.358" 0.522™  0.035™
4 - - - 1 0.235™ -0.287" 0.423™  0.014™
5 - - - - 1 -0.375" -0.004™  0.212™
6 - - - - - 1 0.003  -0.378"
7 - - - - - - 1 -0.267™
8 - - - - - - - 1

+ 1- shoot fresh weight 2- shoot dry weight 3- root fresh weight 4- root dry weight 5- leaf electrolyte
leakage 6- relative water content 7- relative leaf chlorophyll 8- leaf proline content.”, “ and ™ are
significant at 0.01, significant at 0.05 and non-significant, respectively.
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Effect of Salicylic Acid on Vegetative and Physiological Parameters of
Bitter Almond Seedlings under NaCl Stress

A. Amiri and B. Baninasab"!

Almond trees have been grown in Iran for many years. Despite almond has been classified
as salt semi-tolerant plant, poor quality of irrigation water in association with salt has reduced
the yields of almond over recent years. Salicylic acid (SA) is responsible for inducing
tolerance to a number of biotic and abiotic stresses. Thas, an experiment was conducted to
study the effect of SA on salinity stress alleviation of bitter almond seedling. The experiment
was set up as factorial experiment in completely randomized design with two factors
including NaCl concentration (0, 40 or 80 mM) and SA at three levels (0, 0.5 or I mM). The
results showed that salt stress decreased some vegetative growth parameters and relative
water content and increased ion leakage and leaf proline content in almond seedlings.
Application of SA improved vegetative growth parameters, decreased proline concentration,
increased water relative content and leaf chlorophyll index. Improved stress indexes in SA-
treated seedlings showed that applied of SA ameliorated the adverse effects of injury caused
by salt stress.

Key Words: Almond, Salicylic acid, Salinity, Vegetative parameters, Physiological
parameters.
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