
Arc
hive

 of
 S

ID

  

b, aa+b

b, a a+b

Eick, 1999

Kopyra, 2003

Ca2+

 

*Email:Lariyazdi_hossein@yahoo.com 

     

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 
Verma, 

1999

-

Jolanta, 2002

Khodary, 2004

SODO2Rao et al., 

1997

 

Brassica napus L.

Brassicaceae

mm

Bates et al., 1973

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  
Arnon, 1949

Koroi, 1989

pH 7.5

g

pH 7

a, ba+b

P<0.01

a

 

b

aba+b

P<0.01

P<0.01

P<0.01

P<0.01

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 
P<0.01

P<0.01

P<0.01

P<0.01

P<0.01

µmol

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 
P<0.01

P<0.01

P<0.01

µmol

P<0.05P<0.01

µmol

µmol

µmol

b, a(a+b)

P<0.01Xiong

Dubey, 1997

Mg

Kupper et al., 1969

(a+b), b, a

Zhao, 1995

Khodary

P<0.01

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 
Ayaz and kadiogulu

Hess and foster

Prassad, 1997

Shalini

P<0.01

Data et al., 1998

Data et al., 1998

Chen et al., 1993

Siripornadulsi, 2002

Siripornadulsi, 2002

Mehta and Gaur, 1999

Wierzbicka, 1987

Metwally, 2003

Tasgin, 

2003

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 

phaseolus vulgaris L.

 

Arnon, D.I. (1949). Copper enzymes in isolated 
chloroplasts, polyphenol oxidase in Beta vulgaris. 
Plant Physiol, 24:1-15 

Ayas, F.A., kadioglu, A. (1997). Effect of heavy 
metals (Zn, Cd, Cu, Ni, Hg) on the soluble protein 
bands of germination Lens esulenta L. seeds. 
Turkish Journal of Botany, 21(2):85-88. 

Bates, L.S., waldren, R.P., Treare, I. D. (1973). 
Rapid determination of free proline for water 

 

stress studies, Plant Soil, 39:205-207. 

Chen, Z., Silva, H., Klessig, D. F. (1993). Active 
oxygen species in the induction of plant systemic 
acquired resistance by salicylic acid, Science. 262: 
1883-1886. 

Dat, J.F., Lopez Delgado, H., Foyer, C. H., Scott, I. 
M. (1998). Parallel Changes in H202 and catalase 
during Thermotolerance Induced by Salicylic acid 
or Heat Acclimation in Mustard seedlings, Plant 
Physiol. 116: 1351-1357. 

Dubey, R.S. (1997). Photosynthesis in plants under 
stressful conditions, In pessarakli M(ed) Hand book 
of photosynthesis, Dekker, New York, PP: 859-876. 

Eick, M.J., Peak, J.D., Brady, P.V., Pesek, J. D. 
(1999). Kinetics of lead absorption/desorption on 
goethite: residence time effect, Soil Sci. 164: 28-39. 

Foster, J.G., Hess, J.L. (1990). Responses of 
superoxide dismutase and glutathione reductase 
activities in cotton leaf tissue exposed to an 
atmosphere enriched in oxygen, Plant Physiol, 66: 
482-487. 

Giannopolitis, C.N., Ries, S.K. (1997). Superoxide 
Dismutases, Plant Physiol, 59:309-314. 

Jolanta, M. (2002). Changes of chloroplast 
ultrastructure and total chlorophyll concenteation in 
cabbage leaves caused by excess of organic Nickel 
complexes, Environmental and Experimental 
Botany, 47:115-126. 

Khodary, S.E.A. (2004). Effect of salicylic acid on the 
growth, photosynthesis and carbohydrate 
metabolism in salt stressed Maize plant, 
International Journal of Biology,6:5-8. 

Kopyra, M., Gwzdz, E.A. (2003). Nitric oxide 
stimulates seed germination and counteracts the 
inhibitory effect of heavy metals and salinity on 
root growth of Lupinus luteus, Plant Physiol and 
Bioch, 41: 1011-1017. 

Koroi, S. A.A. (1989). Gel electrophers spectral 
photometrischoe under change zomeinfiussder 
temperature and stracture peroxidase isoenzyme, 
Physiology Vegetative, 20:15-22. 

Kupper, H., kupper, F., Spiller, M. (1996). 
Environmental relevance of heavy metal 

 

substituted chlorophylls using the example of water 
plants, J. Exp. Bot. 47:259-266. 

Mehta, S. K., Gaur, J. P, (1999). Heavy metal 
induced proline accumulation and its role in 
ameliorating metal toxicity in Chlorella vulgaris, 
New Phytobiology. 143: 253-259. 

Metwally, A., Finkemeier, I., Georgi, M., Dietz, K. 
J. (2003). Salicylic acid alleviates the cadmium 
toxicity in Barley seedling, Plant Physiology, Vol, 
132. Pp: 272-281. 

Prassad, M.N.N. (1997). Trace metals, in: MNV 
prassad (ed) plant ecophysiology, wiley, New York, 
PP: 207-249. 

Rao, M.V., Paliyath, G., Ormrod, D.P., Murr, D. P., 
Watkins, C.B. (1997). Influence salicylic acid of 
H2O2 production, oxidative stress and H2o2 

metabolizing enzymes: Salicylic acid mediated 
oxidative damage requires H2o2, Plant Physiology. 
115: 137-149. 

Shalini, V., Duey, R.S. (2003). Lead toxicity induced 
lipid peroxidation and alters the activities of 
antioxidant enzymes in growing rice plant, Plant 
Science. 164: 1645-1655. 

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 
Siripornadulsil, S., Traina, S., Verma, D. S., Sayre, 

R. T. (2002). Molecular mechanisms of proline 
mediated tolerance to toxic heavy metals in 
transgenic microalage, The Plant Cell. 14: 2837-
2847. 

Tasgin, E., Atici, O., Nalbantoglu, B. (2003). Effects 
of salicylic acid and cold on freezing tolerance in 
winter wheat leaves, Plant Growth Regulation, 
41:231-236. 

Van Assche, F., Clijsters, H. (1990). Effect of metals 
on enzyme activity in plant cell, Environmental, 
13:195-206. 

Verma, D.P.S. (1999). Osmotic stress tolerance in 
plants: Role of proline and sulfur metabolism. In 
Molecular responses to cold, drought, heat and salt 
stress in higher plants, K. Shinozaki and K. 

Yamaguchi 

 
Shinozaki, eds (Austin, TX: R. G. 

landers), Pp: 153-168. 

Wierzbicka, M. (1987). Lead accumulation and its 
translocation barriers in roots of Allium cepa L., 
autoradiograohic and ultra structural studies, Plant 
Cell Environment. 10: 17-26. 

Xiong, Z.T., Liu, C., Gng, B. (2006). Phyto toxic 
effects of copper on nitrogen metabolism and plant 
growth in Brassica pekinenesis Rupr., Ecotoxico 
And Env. Safety. 64: 273-280. 

Zhou, Z.S., Guo, K., Abdou Elbaz, A., Yang, Z.M. 
(2008). Salicylic acid alleviates mercury toxicity by 
preventing oxidative stress in roots of Medicago 
sativa. Environmental and Experimental Botany, 
Pages 8. 

  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 

The lead versas salicylic acid on pigments photosynthesis and 
activity of catalase, peroxidase enzaymes and the amount  

of proline in shoots and roots of 10 day old seedling of  
canola (Brassica napus L. cv Okapi.)   

*Lari yazdi, H1., Ranjbar, M2.,Boroumand Jazi, Sh3 

1. Department of Biology, Islamic Azad University, Boroujerd Branch. 
2. Department of Biology, Islamic Azad University, Falavarjan Branch. 
3. Department of Biology, Islamic Azad University, Boroujerd Branch.    

Abstract 
Lead is one of the heavy and poisons metals which it s poisons effects is usually 

inconcentration higher than 30 g/g appear in leaves. Also it results decreasing the chlorophyll 
synthesis and the growth. In this research the effect of lead poisons on some physiological 
activities on 10 day old seedling of colza okapi cultivar were investigated. The Rape seeds 
were planted in hydroponic culture and were under different lead treatment of (0.25,0.5, 
0.75,1, 1.5 & 2 mmol) then lead with above concentration Were accompanied by salicylic 
acid (5 and 10  mol) with three repeations. The amount of photosynthesis pigments including 
chlorophyll a, b and a+b, and the activity of peroxidase and catalase enzymes and the amount 
of proline were measured in shoots and roots. SPSS soft war and Duncan test were used for 
statistical analysis. The result was shown with increasing the concentration of pb(No3)2, the 
pigments of photosynthesis including chlorophyll a, b and a+b in Rape seed leaves were 
significantly decreased(p<0.01). In roots and shoots the peroxidase and catalase enzymes 
were increased with the increasing of lead concentration in comparing with control group. 
Also the amount of proline in shoots and roots were increased significantly by increasing the 
concentration of lead (P<0.01) and the increasing in shoots higher than roots. Use of treatment 
lead and salicylic acid at the same time cause to reduce the activity of catalase and peroxidase 
enzymes and the amount of proline, salicylic acid reduce the lead stress.  

Key words: Brassica napus L., Catalase, Lead, Peroxidase, Pigments Photosynthesis, 
Proline, Salicylic acid.   
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