[ Downloaded from nbr.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.24236330.1400.8.2.4.5 ]

[ DOI: 10.52547/nbr.8.2.118 ]

Research Article wpe Al
Nova Biologica Reperta 8(2): 118-129 (2021) ) pele 5o (g grasl

Print ISSN: 2423-6330/0nline ISSN: 2476-7115 _
. S o ler oluils ol jlacs!
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.8.2.118

OF P I 8 LEwl (B oga (S Ol )]

LS a9 51 g g0l )8 alo
ul).:l Wy ‘QBLE ol “e}l.c saSiisls «C;..;L:..i} ) 55;
malihefarjadi@webmail.guilan.ac.ir . gsl> 5 asle : L3S Jotus

dng 5 iy b i S8 b S (Fogll el (S I3l 5 035 a it 3l LS (55, o ot (St Slo i | S oS
Ols 5l (SO ogaz el oals bas (5, malgz 50 cdee ae Cungj slracacs S e 4 K polie ol ol oS Bras g mbio
3 Sl os cibgia |y gas g 0y g Jise |y (Jobe Jloel 51 (5 )lmn (lalS 58 0502 poz 0580 (2,5 Slocma; (ST o &5 Cusl (o g (i
SaaSs b1y s bl o el ual BB s soarie s slagiuns igd o Jb GlolS w8 g eyl 2B slapinn alyd i
055 0 soilnt S Glaptens Sl 5 (st Glaos S, Slyime g ogr il Glclale ST cw)p gkl Bae anlei e ) Sen
Sglite glacdale b slojles adSse Joloo b lals 4,055 § Sogg,0up yias ;0 Glass bulps b ol culs 5w .cwl Vicotiana tabacum)
sl sl QLS Lo Jlosl 55, 00 51 Gy w35 Jlosl brazaliS (55, 2 S5 4 )3 (Koo 5 9ali 05,5 L oljan (Vo (Lo T5) 0#/0) 0gez &l
Oyt e ooyl ez 5 SIS S5l JLt Laior jolite & oger (oS 315 25 b agrlye 53 8 o 9l oS gl i Sadls s Lol
Sl il eainsolis Sy aundllsoglle hes Gl3Hl 5 S5iiass SloonSy Glsime (8IS &5 o 5o xS o Sa Jsbra slasid 5
2 dood o) gle 51 Wlgie S 50 w3 5 Syl b eilowgil Jald 055 oot sl lannST (BT cilid Gl ol giilanns]

Sl o xS I8 S

aeadllisoglle o Jalone laaid (s 3timgid looseSs) ol ool s Sl lannST BT . gualS Wrojly
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Abstract. One of the major abiotic stresses that negatively affects plants is the presence of heavy metals. Soil pollution
with heavy metals, resulting from the industrial development and use of fertilizers containing heavy metals, has become
a major environmental concern in human societies. Mercury is a toxic heavy metal that causes pollution in agricultural
lands. Accumulation of Hg by plants may disrupt many cellular functions and block growth and development. Under
such conditions, the enzymatic and non-enzymatic defense systems of plants are activated. Several defense systems are
cooperating together in plants to cope with stressful situations. In this study, the effect of different concentrations of
mercury on the photosynthetic pigments content and non-enzymatic defence systems in Nicotiana tabacum was studied.
After planting the plants under the same conditions in the hydroponic medium and feeding the plants with Hoagland
solution, treatments with different concentrations of mercury nitrate (0.5, 1 and 3 mM and a control group) were applied
to the seedlings in three replications. Ten days after the application of the treatments, the plants were harvested and
examined. The results showed that tobacco plants which had been exposed to heavy metal used the accumulation of
osmolytes such as proline and soluble sugars in order to balance their osmotic pressure. The decrease in the amounts of
photosynthetic pigments and increase in the levels of malondialdehyde in the leaves indicated the elevation of oxidative
damage. Increased activity of non-enzymatic antioxidants in tobacco leaves, including anthocyanins, phenol, flavonols
and flavonoids, can be interpreted as the mechanisms of resistance to heavy metal stress induced by mercury.
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Figure 1. A. Average changes in the levels of Chlorophyll a. B. Chlorophyll b. C. Carotenoid and D. Total chlorophyll
(D). The data represents the average of three replicates + standard error (SE), respectively. Different letters indicate
significant differences among treatments according to Duncan's test with p<0.05.
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