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Abstract. In order to study the interactive effects of salinity and ascorbic acid with the quantity of photosynthetic
pigments, soluble sugar, proline and protein in Satureja khuzestanica plant, a factorial experiment was conducted in a
completely randomized design (salinity at four levels of 0, 40, 80 and 120g in 100kg soil and ascorbic acid at two levels
of 0 and 2 mM) with 6 replicates. The results showed that photosynthetic pigments amount was decreased by the
increase of the soil salinity from 0 to 40g NaCl in 100kg soil, then increased by the salinity level of 80g NaCl in 100kg
soil and then decreased by the salinity level of 120g NaCl in 100kg soil again. The amount of soluble sugar, proline and
protein was increased by the soil salinity levels of 0 to 40g in 100kg soil and then decreased by the salinity level of
80gNaCl in 100kg soil, and showed an increase at the salinity level of 120g NaCl in 100 kg soil. In the presence of
ascorbic acid, the amount of photosynthetic pigments was increased by the increase of the soil salinity from 0 to 40g
NaCl in 100kg soil and then decreased by the salinity level of 80g NaCl in 100kg soil and then increased by the salinity
level of 120g NaCl in 100kg soil. However, the quantity of soluble sugar, proline and protein was decreased by the
increase of salinity level from 0 to 40g in 100kg soil, then increased by the salinity level of 80g NaCl in 100kg soil, and
finally decreased by the salinity level of 120g NaCl in 100kg soil.
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Fig. 1. Alterations in chlorophyll a level at different concentrations of salinity in the presence and absence of ascorbic

acid.

b Li; s

B s st

. 0.4
b

,2; 0.3
2 0.2
4

b, 0.1

3 0

3,

S STl Sk 5 gl )3 (655 Calibes glacbale ;5 D L5 187 liie o s Y JSCs
Fig. 2. Alterations in chlorophyll b level at different concentrations of salinity in the presence and absence of ascorbic

acid.
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Fig. 3. Alterations in chlorophyll a+b level at different concentrations of salinity in the presence and absence of

ascorbic acid.
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Fig. 4. Alterations in carotenoid levels at different concentrations of salinity in the presence and absence of ascorbic

acid.
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Fig. 5. Alterations in proline level at different concentrations of salinity in the presence and absence of ascorbic acid.

0.6
0.5
0.4
0.3
0.2
0.1

FO53pS om0 eS8 e

O IA 0O S

HH

{ : A T4 T e A
e ,‘_.-’._h‘_. BEl ’-__- SIS (eI

Sy STl S 5 5 g 3 (S5 5 Calien S BIE )3 55 e O i -F IS

Fig. 6. Alterations in protein levels at different concentrations of salinity in the presence and absence of ascorbic acid.


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.7.1 ]

[ DOI: 10.21859/acadpub.nbr.3.1.69 ]

75/v

N Nova Biologica Reperta 3 (1): 69-79 (2016)

FAVA Y 5l Pl s sk 53 o 55 slaasly

L?.'-IJ‘h r|JJ|JJ.1zAJ..ﬁ

3.

3 250
2

< 200
A 150 -
o

2 100

)

\é 50

0

S STl Sl 5 5 3 (6555 Ciliten (ST LIE 55 o15m ol Jslous 5 I Sl ks -V IS

Fig. 7. Alterations in soluble sugar of aerial parts at different concentrations of salinity in the presence and absence of

ascorbic acid.

QJJVMJJ.;

120
100
80
60
40
20

S D398 a0 S S

(5 Sy
=l e o s e
7 =

WS STl sl 5y o 55 (6 58 Caltbes (SO LE 55 J ghoen B Sl ks A S

Fig. 8. Alterations in soluble sugar at different concentrations of salinity in the presence and absence of ascorbic acid.

Gt ol gl 4 b 1) oS, STl
5 SBIS a5 St S 2S5 55T SIS,
L s sl a3l (NOCtor & Foyer, 1998)
.(Inze &Van Montagu, 1995) 1sls e bl S2S 5
&jﬁ&‘wbwbd‘)smﬁwauumgo%
S S p SAS Ve 3 p ST 5 ¥ (g8l o
U 4 Cal ok ool &S, STl e 3k

DB g el e s e By ah S Sl Jl s oy
D o5 JS Ol 3l ol 3l Isdoms tes s # b (55
F oo a5 0,5 Iy SRalS a5 Y U i 6555
Ol s lasjgws 7 s 9 SoL Bl ey 5w
P s 53 YU o 6558 51 ST S35 S Ol e 31
S S gh 03 5 Sl EAlST a5 s B g5 3 0D
2B L sl mls ol & 13 Ol Rl e o
lem Sledaalyl gla )8 i s,ls Cilas andllas ol


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.7.1 ]

[ DOI: 10.21859/acadpub.nbr.3.1.69 ]

76/v¢

Amiri & Moazzeni. Effect of salinity and acid ascorbic on Satureja

o5 g Sy Sl Aol 5 (6555 Sl 3 5m 5 (6 el

Chle 13 L a8 Wsls Olas jew 5,5 53 (WF4Y) 0,
ald a4 o bjled plad 5o Gy Ol e IS
@l e b IS UL glackle 5 5 Cab 2l
inm.iuﬁ)J ‘v\.;)ﬁ wf)ljé égy)}i.ﬂ'_‘(y\yw‘ﬁ't\:oﬁ

S SR Ly s J§ 5T o Ll S LS
Sy s T sl Ol e o 2w 5 Lnls OLES s Oljee o

.:)\AJ

S B g P R P e
it Ay OLLE s il (5558 5 2T0S 4 o
=N st 53 s e (SaNeOKa et al., 2004) 15
Ol cbli= 55 o Sgenl Wil Al ol
03,55 w2t O Sy Jols 8 Jasms 55 d S0 Sl
L as oy, sl (Nayyar, 2003) S o Jos ol
ok b e QLS s Lie Syl a5 ey
5 &TeS O e S5l (6ol 5 S b oSS
s (Pandey & Agarwal, 1998) Ll . a3l 6,58
2 GBosn 5 LS Golbl 5 s el b o
Sadisy S5 Gy b3l W5 Jos ol N sk )2
8 Slae s 5 LS LS 5 S lres 8 o GSsse
Sy 3,8 Dope s, ilolhl o m YL 5 by,
3 g5 5h o0 b gladd sid Lis o pe )5 L e Jls
S5 sl 5 dshe Ul Sla s 53 (bl S i
Jobos Sadd 3l= (6)53 25 55 & LS 48
e s e OLES 555 ) (6 R (G a0 e Litued (6 Rius
S5 Jan 53 Sl Landy 53 S LS 5 aed s o
posdhe dadd Clle 5l Cal GlediS und 2 (g1l
N 53 Sl ey DA Cel Sl
SJSSs 05,5 ol g blid (el Chli 5 sl
(Kerepesi & Galiba, 2000) 5 35 o 50 O 5uST1515T sla
U5 6 bt ) Sy ST o ol titas 3
4 5 g lmesle Ao T3 Ll 55 oo YU 655505 58 Ol 5 b S S
Wiy 4 Calgys S uS W e po 1) bAS S le o
2 s lads Al (s Ojlea s e oS
AL ) ) s Sl S il S5 ST 5

dalS o s AT (glgme 5 iy p AT O e Sladaly
AL ol T

a5 157 55 55T G d sl (il Eob o) 5o i
15 (g3 1y Sy IS GLas 5 Jds NS A s 25 e
A e Ll LS o) J35 )5 Sl Jrals
FUSERTE SPIE P B R U T Y
Ol bosp 8L 33518 @ 5T b 058 Jlib slas 8
o3ls O 1y (it 5 58 25 31 s SIS 05 VL

sl

L e A Camdy o bus S8 i JialS
e dnSTL 5 JS S i s 5l STS W s s
Sultanaetal., ) coul 1SS 058 Lo 5 OT s O
05 SOl 53 glouiS pend 8 Al S, 5T (1999
- e Sliais SaST, ccpmen 5 0581 b slas £
Sl (gl Al S ST 5 S o W) iy 5
Loggini et al., ) <l (g5, Jos1S & x> sl 5T

(1999

$30sp 2 an b S Sl ed 518
“r el 38 60 sE Jar S ST
Dok B b K Chle 1B L Oljes S sul
s L Js b el S s kS ol
o gty A2l Ve e Fr B b oSG, STl
ol Calee fasy o) ml L S sgh o Ol
3 ¥ Gosh CBle s candles ol 45 (Mohamed, 2008)
Ol 2 Simml i (gl S5 0 SASTVee s p Y

Deh eyl sy g By

550 03 dgles A5 487 Lnls Ol (Y41 0) O, 5 o
Ve b Lis 3l syss b Satureja hortensis) skt
I Olas gl j¥se oo Vo s 5 3L il 5Y ge e
S sl Ol e (T 13505 Cillas Gl pl ml b oS
SINCARFIY PP MR LR V3 FESVE A KM PR

5 BUA 21 Dl Gl ol gl b oS S es s 38l s


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.7.1 ]

[ DOI: 10.21859/acadpub.nbr.3.1.69 ]

T7/vv

Nova Biologica Reperta 3 (1): 69-79 (2016)

FAVA N ek Ml s ook 53 0 55 slaasily

Fon Al 58 E 5l s o) 4 355 0 Lo s5 5 550
Lol S5 Sl 3l o3linal ¢ il g 53l Sy
S ST A S S GRIPEel IS b
ST 31 35T G5l it e b et 3 b !
wlie A5 o (6,8 gl oo glajlisle Co o 5 O
ch:)m\,\zﬁﬁju@\esw,maﬂtfég,aat@u
(ails) ol onls I3l 55 Cow njaw olS 53 1)

Yay

Sl Rl
slael 1y s glayls 5 wbaw Clpe dhwg s OW 5o
Ok J Ole 5 (3lussls &S 5 5 Ol ) it 05,8
- el ragn nl s eslial 3,5 sladlg el al

Calties (GlacS 5a S AVAY Gl cdumio § T ( Aol wp ( Lib S
-8 g adyy 53 S 0y DS g e s GYBE b s L
(N8 (S5le 5 tags (Brassica napus) IS o5, 5 sls

Frova

2 e 038 BT (pyp APVO L) cCawdd Bi0 9 .p Sk
323 oo dle a3 Sias 5 JT OLS 5 bl 5 s,

VAV Y O )

Akbari, S., Kordi, S., Fatahi, S. and Ghanbari,
F., 2013. Physiological responses of summer
savory (Satureja hortensis L.) under salinity
stress. — Int. J. Agri. Crop. Sci. 5(15): 1702-1708.

Arnon, D.l. 1949. Copper enzymes in isolated
chloroplasts. Polyphenoloxidase in Beta vulgaris.
— Plant Physiol. 24(1): 1-15.

Ashraf, M. and Harris, P. 2004. Potential
biochemical indicators of salinity tolerance in
plants. — Plant Sci. 166(1): 3-16.

55 sl S ST 5,87 L a8 51 3555 Jlazs ol a2l
wsl falS Jgows gl 3l Sy, 5 UL el
6T & st o W1 )58 b (S lagiy o) sl
D5 4 by eyl 55 05 8 53 55 Ol
5 ekl RIBL gHsh Cardy po LB S g 0
5 S o o 8 o b 25 B> b s sty
(st AT o OALE s gt Sy sk
S5 53 g5 oS S e eal 3 (glo 05955 5 S
s A Greml oS 53 b asd e eslied wud
OS5 gy bl 2alS (Ashraf & Hariss, 2004)
B 8T e (Il e (el Cles LTS e 6555
3 b Sl B e STeST RS L A
L;uef,. BN gT Joeily SralS 545 ael Slades

3 Lesish 0 s o0 Oled e (D)3

References / b

mi S oS 53 oS, ST Dl o ST YYD edils

e gal (oIS 25 Olpe St i85 4 STy 5 K

FF-OF I S b B 5 e LS 5

O s ply oBails Ol slisl . ALE Ll NFA (S S pas

et YYY

Bates, L., Waldren, R. and Teare, |. 1973.
Rapid determination of free proline for water-
stress studies. — Plant soil 39(1): 205-207.

Bradford, K.J. and Hsiao, T.C. 1982.
Physiological response to moderate water stress.
In: Physiological Plant Ecology. 1. Water relation
and carbon assimilation Encyclopedia Plant
physiques, Vol. 123, eds Laneg, O.L., Nobel, P.
S., Osmond, C. B. and Zeigler, Z, Springer
Vellage, Berlin and New York. pp. 263-324.

Colom, M. and Vazzana, C. 2001. Drought
stress effects on three cultivars of Eragrostis


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.7.1 ]

[ DOI: 10.21859/acadpub.nbr.3.1.69 ]

78/vA

Amiri & Moazzeni. Effect of salinity and acid ascorbic on Satureja

o5 g Sy Sl Aol 5 (6555 Sl 3 5m 5 (6 el

curvula: photosynthesis and water relations. —
Plant Growth Regul. 34(2): 195-202.

Farsam, H., Amanlou, M., Radpour, M.,
Salehinia, A. and Shafiee, A. 2004. Composition
of the essential oils of wild and cultivated
Satureja  khuzistanica Jamzad from lIran. —
Flavour Frag. J. 19(4): 308-310.

Huang, C., He, W., Guo, J., Chang, X., Su, P.
and Zhang, L. 2005. Increased sensitivity to salt
stress in an ascorbate-deficient Arabidopsis
mutant. — J. Exp. Bot. 56(422): 3041-3049.

Inze, D. and Montagu, M.V. 1995. Oxidative
stress in plants. — Curr. Opin. Biotech. 6(2): 153-
158.

Jamzad, Z. 1994. A new species of the genus
Satureja (Labiatae) from Iran. — Iranian J. Bot.
6(2): 215-218.

Jones, J. B. 1983. A Guide for the Hydroponic
and Soilless Culture Grower.Timber Press, 124
p.302-312.

Kerepesi, I. and Galiba, G. 2000. Osmotic and
salt stress induced alternation in solute
carbohydrate content in wheat seedlings. — Crop
Sci. 40: 482-487.

Kochert, G. 1978. Carbohydrate determination
by the phenol-sulfuric acid method. Handbook of
phycological methods 2: 95-97.

Lichtenthaler, H.K. 1987. Chlorophylls and
carotenoids:  pigments of  photosynthetic
biomembranes. — Meth. Enzymol. 148: 350-382.

Loggini, B., Scartazza, A., Brugonli, E. and
Navari-lzzo, F. 1999. Antioxidative defense
system, pigment composition and photosynthetic
efficiency in two wheat cultivars subjected to
drought. — Plant Physiol. 119: 1091-1099.

Mohamed, S. B. 2008. Exogenous ascorbic acid
(vitamin C) induced anabolic changes for salt
tolerance in chick pea (Cicer arietinum L.) plants.
— Afr. J. Plant Sci. 2(10): 118-123.

Munns, R., James, R. A. and Lauchli, A. 2006.
Approaches to increasing the salt tolerance of
wheat and other cereals. — J. Exp. Bot. 57(5):
1025-1043.

Najafi, F., Khavari-Nejad, R. and Ali, M. S.
2010. The effects of salt stress on certain
physiological parameters in summer savory
(Satureja hortensis L.) plants. — J. Stress physiol.
Biochem. 6(1): 13-21.

Nayyar, H. 2003. Accumulation of osmolytes and
osmotic adjustment in water-stressed wheat
(Triticum aestivum) and maize (Zea mays) as
affected by calcium and its antagonists. —
Environ. Exper. Bot. 50(3): 253-264.

Noctor, G. and Foyer, C.H. 1998. Ascorbate and
glutathione: keeping active oxygen under control.
— Annu. Rev.Plant Biol. 49(1): 249-279.

Pandey, R. and Agarwal, R. 1998. Water stress-
induced changes in proline contents and nitrate
reductase activity in rice under light and dark
conditions. — Physiol. Mol. Biol. Plants. 4: 53-57.

Parida, A. K. and Das, A.B. 2005. Salt tolerance
and salinity effects on plants: a review. — Ecotox.
Environ. Safe. 60(3): 324-349.

Saneoka, H., Moghaieb, R.E., Premachandra,
G.S. and Fujita, K. 2004. Nitrogen nutrition and
water stress effects on cell membrane stability and
leaf water relations in Agrostis palustris Huds. —
Environ. Exp. Bot. 52(2): 131-138.

Silva, C., Martinez, V. and Carvajal, M. 2008.
Osmotic versus toxic effects of NaCl on pepper
plants. — Biol. Plantarum 52(1): 72-79.

Smirnoff, N. 2000. Ascorbic acid, metabolism
and function of a multi-facetted molecule. —
Curr. Opin. Plant Biol. 3: 229-235.

Sultana, N., Ikeda, T. and Itoh. R. 1999. Effect
of NaCl salinity on photosynthesis and dry matter
accumulation in developing rice grains. -
Environ. Exp. Bot. 42(3): 211-220.


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-24 |

[ DOR: 20.1001.1.24236330.1395.3.1.7.1 ]

[ DOI: 10.21859/acadpub.nbr.3.1.69 ]

79/vA

Nova Biologica Reperta 3 (1): 69-79 (2016) FAVA N ojlad Fll 2§ pske 55 0 55 slassily

Van Breusegem, F., Vranova, E., Dat, J.F. and Wagner, H., Wierer, M. and Bauer, R. 1986. In
Inze, D. 2001. The role of active oxygen species vitro inhibition of prostaglandin biosynthesis by
in plant signal transduction. — Plant Sci. 161(3): essential oils and phenolic compounds. — Planta
405-414. Med. (3): 184-187.

*kkkk

Amiri, H. and Moazzeni, L. 2016. Interaction of salinity and ascorbic acid with some biochemical
features in Satureja khuzestanica. — Nova Biol. Rep. 3(1): 69-79.

2> o5 Sl @l = b 85 glastisn S S a5l S STl 5 (558 Jlize 51 ATA0 T (G350 5 6

VALY r}.l.o


http://dx.doi.org/10.21859/acadpub.nbr.3.1.69
https://dor.isc.ac/dor/20.1001.1.24236330.1395.3.1.7.1
https://c4i2016.khu.ac.ir/nbr/article-1-2575-fa.html
http://www.tcpdf.org

