[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1395.17.1.1.7 ]

(\WA0) VY B Y sladata V s lad VW oala o) SLEL 538 5 asle das

PIOL S IS (K9 3989 3 9 gy ST 35 P 3 3 !l Sl
ot S 5 g i 3

Effect of Salicylic Acid on Vegetative and Physiological Parameters of
Bitter Almond Seedlings under NaCl Stress

"l 3l s 9 5 el plie!

oS>

o 4l s pms bl (Y ob (Tas8 ol 5o 0T GBS &S el (sl pre slacd s s 31 aluly
3 6okl OF Gl i Sl sladls Lo Lol sk ui 48l (5558 4 Guls s 4 OLALS 38 ed 0
OLalS elin laslS s5les Ho wresl Slucandlis (285 cacal o0t oLS 0l 0 55 (alS s S (55 53 (2l 53
4 siale] el by o) GLALS Lo sopd 85 slasSl GEalS o sube cnl LB ssasglas GBS Ll il o
coge il alils gladlehs Ho gopd (35 Csllasl la3 (EalS 5y sal Salidlis 31 s 59 5 sl
Sebinllis =BIE a5 (GYsa o Ar 5 ¥ e o) ppoes K e dn b oleal JolS 5l LI oy o) 53K
Glsiae 5 (ol ads sla S5y (Ao sosd OB als GLad LadaD .l alad) (¥ sedie V5 +/0 <) el
Ol s ole el Sl 5,18 ls Gl 33 15 S5 Calsg 9 (S i Hlalle 5 (RS 1 S5y ot O
et Lol candiins 0 gage 15 S JudoK Gadls Gigan g uls (a3 1) S s O (sl gine 5 GRalS 1,
s 5L sladlesls s LacsasT 5 G55 (Ladilit o pugs Ladans p same 5o iS5 3l sule ol iS5l (S
1 Sosed O 4 olS ey il 53 g0 el Sl &€ cdlis adidie 5 ol i | wal Sl Lo 53
WA O gags

S5 8) 53088 SLA S 39 (o s sl S3s (s ) Sabindlin alols sguals slao 3l

.

A0NR0

S dan s el Ol (S e olole w5 al s Gl glacuubin bl 5o sal gladle Ho
o5 O3l Lol ol suk da 5y (3050l 538 s Hu T (Slholie 5 subal (2501 Jals 4 alols
St () il sk e ool s s ad, Lo oladSiie slayl cac idl gla a5 At SG
sl b sl o g 80 Akl il calen o5 4 ola 5 slTan) Il Jald ladions s50e glaca
4 onged (YY) wbe GBalS Had LSIA Hu ol o Shee Ll ajls (o508 4 65368 cuniliia Lajladioua
L solel Jlss @ 4S 058 o S8 sosd 4 pula i 4 s gae sAcA 50 5503 L9 alols (VY) GBIS s

caas o oLid a6 Jaeailiy (Al 70+ s gan Sie s guian) oot AY (S cnlua b
LS 53 8908 51 5 olS (Pos adyy suiiS wli Sy el S35 S oasn 5550 b asel Sl
dag s Jobs 5 JEI ds (S35 wile ol (5510508 alie sladil 8 aliss o oS wily oo oanle

WO/YINY bl g AYAITA il 5o sl -
ULQ.L.A‘ ‘_éa.uo sl&aals ‘6:)JJLJBS suSiilay “_rsl_\.c.l_s ‘;\9.‘; _)l:\.ﬁ.dld K) .A.fb_)‘ ‘;hul.'a.fb_)ls é;l.hu (5‘9‘;&3‘.} YRV -y

(bbanin@cc.iut.ac.ir) 1K 5 5K ey o ghons suiow o5 #


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

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

[ DOR: 20.1001.1.16807154.1395.17.1.1.7 ]

i Sl g (s ol

ol 0 cl suls Glas W pppe (V) wole BB ST gis o lalde g udyd i dadiy, oSoa
(VF) Jals (S35 50 Lo 43 Jaad lual 33l aaa 5 (S35 50508 (slaaiyl 3 ) (o s 4hola 5y aneal Salicandls
La Sitia 535 (0) adboo S3e slia Ho (Sad (15 (Saijplasl slasil (ualS 5 (V:) oo Lo (sosd 4 cylis
Sl U155 ol ol Lo ' Ry o 30ns) pand 4am sl Lo (sopd wsllasls sla 3l &S wlsuls ol
OBal33 L8 leaiiShmat 5 age Sl Jole 35Sl 0T IS, o slasil Gugas Jlad sat Lo Jle
S gl LAl 4 el iS5 alon 5 ) Salieadlin 10548 o Gosenne Lt uls 5o LagT sl
(V) il go sutiid T 51 ol5T sladlSaoly 5 SGaSIs slag 5ansS) ode sl o s

a3 5 S (Silsolie slasagay 5l sulans o gad Jobaie sl 51 asesd Sl oS aas oo Gl Lo
WS o (5L o bl oo GLALS dan 5 5w Gl S cage (BB Wisla 31 (555 (B 5l Hu alS
e sl aae LGS @ s 59 palialdl sl 4 oS el ail e Gl BT S sale ol
ol 058 a8 sty Sl (VW) SOV (F) s OlaseSI BT slaay 3T cullad 5 (i 55y Slale il 33l
OSae 35a3 (alS gl aas oo RS 1 35a3 Slalle a8 B 5l Lyt ol o sl Sl i
areol Kbl a sl 05,8 51 s bl wide (g0 (B33 Ll 5o cascis 3 ol (alS o el
e (EalS 51 (5Ssla L1, ol (185 ) o2l oolud lale sule ol oS uls Glas iy sladlgls
5 o oS Gl 5 oSl b Grinan 5 S deolS uilessl o Son e Sk Dl (s
Sl 55,18 53 L ol 5o wlapl (58, o5 um (sl oy oliad s (V) ol (8IS ccls 5y ke
“dslas 580 s Bua b pdla Ghagsy onlnls S seas s dalpd 5o alil s s s el
Gosd OB Il 5 i alols sladlesls So351s058 5 (s LA Sos Ao o seel Kbl 3l
s alas

Wigy 9 91ge

i alasl Gledal Jaias sl&ails (o), 5las salaily Slasas Gl 50 WA Jla Hle Lo Ghagsy ol
0388 Lo alob slaca s Gy (s slate «S (Prunus amygdalus) w5 alolbs cal 55 5 Al sladlgls
¥ slag ol o JED) 51 Guy Laglels aiadd aagh o 5S e 5o salae Gy SO 5l ale wideal Lk Ho wdls o
Wk S GLAK 4 5 GalsS (ean) @olae oo @ dwle 5 S SA S S aiae glyls oo SIS
slos :Silie Giole)T Jobo 5o ool sud su, 0l Y Jua Lo soliiad o) 50 S oband 5 (S5a8 sla S5
B (55lagSs pamle 5 5 ol i 50 GLALS 5 ass Gusaeales 420 VA S TY LS 4 G G 55

cotalesT o sl s 50 S bt 5 (S5ad sl S35 A ) Jois
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.
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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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