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ABSTRACT

In this study were evaluated the interaction ofrégl and salicylic acid (SA) on morphological aptysiological
properties of Sweet basil plants. The experimerg dane as factorial arrangement in completely randmd
design with three replicates. First factor was s#yi (2, 4, 6 and 8 g/L NaCl) and second factor wakcylic acid
(50, 100 and 150 mg/L) as spraying and one treatmes considered as control. Results showed trakasing
levels of NaCl resulted in reduction of shoot freghght; root fresh and dry weight; plant heighymber of lateral
branches; chlorophyll content and potassium legeld with increasing sodium chloride levels, incedi sodium
content. The most effective concentration of SA @@&smg/L for reduction of salinity effects on ewdbéd
characters. Increasing of SA concentration fromt®&Q50 mg/L led to decreasing of fresh and dry eig shoot
and root; plant height; lateral shoot number; chbphyll and sodium content but potassium contemeamed.

Keywords. Chlorophyll, Potassium, Salinity stress, Sodium.

INTRODUCTION

Using of medicinal and condimental plants for déssatherapy and pleasing of foods and also formgadd health
and makeup materials has been accompanied to neahistory [9]. In recent decades, attentive to sffects of
chemical drugs, human has been tended toward medljgiants gradually again so that 25% of the presedern
drugs have been made from medicinal plants [14hidtaeae family is including herbal, ornamental auible
plants that are the source of essences produdifere are various genuses in this family that Swestl is one of
the most important medicinal and condimental sgeofethis family. Sweet basil is an annual and rfaat) herbal
plant that it has more than 60 species. Originarenit this plant has been reported India and [Fais plant is used
as the medicinal and condimental plant and alsfvesh vegetable [9]. Salinity is the original osimattress that
limits growth and production of plant [10]. Reduginf growth and yield is depending to saline coticion.
Whatever the saline concentration is more, reduoingrowth is the more noticeable. Sodium and daffect
leaf development Rapidity [2]. Reports show thdingg lead to reducing of growth and dry matteoguction in
plant [11] that from causes of growth inhibitorydifferent salinity level can be cited to photodttc reduction,
increasing of sodium and chloride concentratiorplemt and non-producing of some proteins and engyfhg
Compatibility to these stresses is relation to tatiig of the metabolites that change various eresyfd]. Plants
may be resisting to salinity via avoidance fromirggl by saline regulation and or tolerance of saliand
overcoming of plant cells on high concentratioriaofs [8]. The plants which can be absorbed minelerhents in
saline condition, are counted resistant plant abrsistant plants usually have high potassiuniisodatio in own
different parts. Salicylic acid (SA) is one of ploéin compounds that are producing in plants. Thesepounds can
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be performing as growth regulator [5, 7]. SA alss bbeen known as an important molecular signahénpiant
reaction for the response to environmental stre@asaratna, 2000) that have desirable effectdamt growth and
development [6, 15]. It has been reported that igAificantly reduces ion leakage and toxic ionsuswalation [6,
16] and lead to reducing of environmental stresftects via increasing of growth regulator hormosash as
auxins and cytokinins [13]. The aim of this studgssthe examination of this hypothesis that SA ceteby or
approximate can be reducing the negative effecsalifity stress on morphological and physiologjmalperties of
Sweet basil plant.

MATERIALSAND METHODS

This study was performed in order to evaluate thieraction of salinity stress and salicylic acidAYSon
characteristics of Sweet basd¢imumbasilicun) as factorial arrangement in completely randomidesign in field
with three replications, in Darab region placeddauth-eastern of Fars province (Iran). Salinityelsy2, 4, 6 and 8
g/L NaCl) was added to irrigated water with 0.4ndsSA was used in three levels (50, 100 and 15 mg(
treatment also was considered as control. In eddai (ot containing sandy-loam soil was sown 10 se#dSweet
basil in June. After reaching to four leaves stage establishment of plantlet was done thinningatme and then
salinity treatments were performed. One week adinity treatment operation, each 10 days oncespesyed SA
treatments until flowering stage. At the end of exkment, the plants were discharge from pots ane washed by
distilled water and were separated their shootsrants. Shoot height, fresh and dry weight of stevat root and
lateral shoot number were measured. To measuritgabsodium and potassium, one gram of powderid deaf
was changed to ash in oven with 100-150 °C printamperature and 550 °C finally temperature. Thes added 5
ml HCI 2N to samples and was filtrated and coneat by 50 ml double distilled water. Potassium sodium in
obtained extract was measured by Flame photomé&em®od 410. Chlorophyll content was recorded bASP
Final data was analyzed by MSTAT-C software andntieeins were compared by Duncan’s new multiple réeste
(DMRT).

RESULTS

Evaluation the interaction of NaCl and SA showeat the highest shoot fresh weight was in witholingg stress
+ 50 and 100 mg/L SA (51.68 and 51.37 g respeghiaid the lowest was in 8 g/L NaCl + 150 mg/L 98.44 q).
Shoot fresh weight decreased in all NaCl concdptratwith increasing of SA concentrations (Table The
greatest root fresh weight was related to NaCIl4I60 mg/L SA (35.24 g) and the lowest was reldate@ g/L
NaCl without SA (14.22 g) (Table 1).

The highest shoot dry weight was related to NaCH050 and 100 mg/L SA (7.42 and 7.52 g respegij\ahd the
lowest were related to 8 g/L NaCl + 150 mg/L SA6ELg) (Table 1).

The greatest root dry weight was related to NaGl450 mg/L SA (6.62 g) and also 2 g/L NaCl + 50/Im§A
(6.46 g) and the lowest was related to 8 g/L Na@b® mg/L SA (1.94 g) (Table 1). The most root aeight in all
levels of NaCl was related to 50 mg/L SA and ragtwleight decreased from 50 to 150 mg/L SA (Table 1

The highest plant height was observed in NaCl 09D+and 100 mg/L SA (51.8 cm) and the least inl8N@ACI
without SA (23.0 cm). Plant height decreased frdmdb150 mg/L SA in all levels of NaCl (Table 1).

The most lateral shoot number was observed in B+ 100 mg/L SA (22.2 shoot) and the lowest gfl8NaCl
without SA. Lateral shoot number reduced in alelevof NaCl with increasing of SA concentration [§lea2).

The greatest chlorophyll content was related to INBC+ 100 mg/L SA (6.76) and the lowest wereteslao 8 g/L
NaCl + 150 mg/L SA (4.07) (Table 2).

The highest sodium content was observed in 8 g/CINa150 mg/L SA (1.625 dry matter percent) andldest in
NaCl 0.0 + 150 mg/L SA (0.030 DM%). Plant heightidased from 50 to 150 mg/L SA in all levels of NaC
(Table 2).
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The most potassium content was related to NaC#QL60 mg/L SA (2.36 dry matter percent) and thedstin 8
g/L NaCl without SA (1.94 DM%). increasing of SAraentration led to increasing of potassium contersll
levels of NaCl (Table 2).

Table 1- Interaction of NaCl and SA on evaluated characters

Character  Fresh weight (¢ Dry weight (g

Salinity (g/L) x SA (mg/L)  Shoot Root Shoot Root Plant height (cm)
0 4288 244f 533 493 48.8
0 50 mg/L 51.68 2614 747 6.67 51.8
100 51.37 2780 752 572 51.8
_________________ 15C __425¢ 3624 608 527  44C
0 375¢8 250 43 4.8 42.¢
2glL 50 39.56° 2317 568 6.46 41.8
100 31.8 1967 4.068 4.86 40.8'
_________________ 150 3797 2574 433 438 3509
0 34.65% 2043 362¢ 36 36.0°
4dlL 50 35.7/% 2057 448 4.0C 36.7
g 10C 33244 1939 419 3.1 29.3
_________________ 150 3178 1624 345° 262"  28%
0 28.7%" 16.86 287 3.0 30.2K
6 glL 50 31.3f9 1827 351 3.73 33.3"
100 28.3%8"  17.02 2499 3.14° 34,59
_________________ 15C 251  14.5C 28C* 28¢" 320
0 26.49" 1427 249 2.0€" 23.¢
8 glL 50 2439 1648 2689 219" 31.7
100 19.7% 1690 220° 217" 31.0
150 18.44 1423 165 194 28.%

Means in each column, followed by similar lettems mot significantly different at the 1% level aodiag to Duncan’s test (DMRT).

Table 2- Interaction of NaCl and SA on evaluated char acters

Character Na K
Salinity (g/L) x SA (mg/L) Lateral shoot number  Chlorophyll (SPAD N DV

0 20.0° 555" 0.033 2.87

0 50 mg/L 21.% 6.14 0.040 3.00"

100 22.9 6.76 0.033 3.14°
150 208 634° 0030 336

0 15.2¢ 5.1§7% 0.828¢ 277

2 il 50 19.6 5,349 0570 2.91*

g 100 20.6¢ 6.03¢ 0.428 327°
150 5 549¢ 0.65(¢° 3.19°

0 14.06% 5,359 0.980 237

4dlL 50 15.3¢ 5.68¢ 0.778¢ 247"

9 100 15.8 5.3g%0 0.755  2.37
.10 _ 13% 516° 0589 255

0 13.7 5,259 0.860 2.07

6 il 50 14.3¢ 5.26'% 0.725 2.29

g 100 14.9¢ 5.09 0.650° 2.241
.10 o o12® 489" 0755 240"

0 113 458" 1.538% " 1.04

8 all 50 12.8" 461" 1578 2.10

g 100 12.8" 4.50 1456 2.08

150 11.8 4.07 1.628 228"

Means in each column, followed by similar lettems aot significantly different at the 1% level aodiog to Duncan’s test (DMRT).

The aim of this study was the examination of thigdihesis that SA completely or approximate careblecing the
negative effects of salinity stress on morphologiceal physiological properties of Sweet basil plant

Results showed that increasing of NaCl levels leadeducing the shoot and root fresh weight; ragtweight,
plant height, lateral shoot number, chlorophyll teort and potassium amount and sodium amount ineseagh
enhancement of NaCl level. The most effective cotra¢ion of SA was 50 mg/L in all evaluated chagast If SA
concentration increases from limit, the effectsalinity stress aggravate. Therefore, fresh andatight of shoot
and root; plant height, lateral shoot number; abpbiyll content and sodium amount decreased by asang of SA
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concentration from 50 to 150 mg/L, but potassiunoant increased. It has been reported that low cdregons of
SA usually lead to increasing of growth and plasistance to stresses [3, 5, 12, 15].
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