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First obtained results the influence of increasing concentrations of lead nitrate on the 

rate of entry of water into germinating seeds, germination energy and germination of 

winter wheat seeds (Triticum aestivum L.) varieties Kuyalnik. The obtained data of 

activity of enzymes of the antioxidant defense system (catalase and peroxidase) in 

germinating seeds exposed to lead nitrate. It is established that with increasing 

concentration of lead ions in the medium enhanced the growth inhibitory effect on the 

extent of the flow of water in wheat seeds, germination energy and germination of seeds. 

When the maximum metal concentration (10-2M) the flow of water is slowed by 18 %, 
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germination energy by 33 %, laboratory germination – by 26 %. Low doses of lead had 

not had such a negative impact on these indicators. 

The response of germinating seeds on the effect of different concentrations of salts of 

lead is to reduce the activity of enzymes catalase and peroxidase. With the time of seed 

germination the enzyme activity increased in all variants of experience. On the third day, 

there was a decrease functioning of antioxidant enzymes compared with the control, 

particularly peroxidases. In the variant with a maximum lead concentration of 10-2M 

catalase activity 21 % higher readings in the control variant during the first day, and on 

others the activity of catalase decreased in 4 times compared to control. The activity of 

peroxidase during the germination of the seeds was below control values in all variants of 

experience. 

Keywords: wheat seeds (Triticum aestivum L.), antioxidant enzymes, peroxidase, 

catalase, lead nitrate. 
 

References 
 

1. Serejogin I. V., Ivanov V. B. Physiological aspects of cadmium and lead toxic effects on higher plants, 

Russian Journal of Plant Physiology, 48, 4, 606 (2001). 

2. Titov A. F., Kaznina N. M., Talanova V. V. Heavy metals and plants, 194 (Petrozavodsk: KarRC of 

RAS, 2014). 

3. Mazei N. G. Influence of Cd2+ and Pb2+ ions on growth and development of wheat plants, Proceed. of 

Penza State Pedagogical Un. Series: Natural Sciences, 10 (14), 33 (2008). 

4. Obukhov A. I., Lepneva O. M. The state of Lead in the soil – plant system in zones of impact from 

highways, Lead in the Environment ed.by V. V. Dobrovolsky, 149 (M.: Nauka, 1987). 

5. Sazanova K. A., Bashmakov D. I., Lukatkin A. S. Generation of superoxide anion radical in plants 

leaves under chronic influence of heavy metals, 2, 119 (Trans. of KarRC of RAS., 2012). 

6. Balakhnina T. I., Kosobryukhov A. A., Ivanov A. A., Kreslavskii V. D. The effect of cadmium on CO2 

exchange, variable fluorescence of chlorophyll, and the level of antioxidant enzymes in pea leaves, 

Russian Journal of Plant Physiology, 52, 1, 15 (2005). 

7. Kholodova V. P., Volkov K. S., Kuznetsov Vl. V. Adaptation of the common ice plant to high copper and 

zinc concentrations and their potential using for phytoremediation, Russian Journal of Plant Physiology, 

52, 6, 748 (2005). 

8. Devi S. R., Prasad M. N. V. Antioxidant Capacity of Brassica juncea Plants Exposed to Elevated Levels 

of Copper, Russian Journal of Plant Physiology, 52, 2, 233 (2005). 

9. Yarullina L. M. The Influence of heavy metals on the activity of antioxidant enzymes of wheat plants 

Proceedings of the International youth scientific forum "Lomonosov – 2011", Moscow, 11-15 apr.., 2011. 

Section. Biology, 315 (2011). 

10. GOST 12038-84. The agricultural seeds. Methods for determination of germination (with a change in N 

1, 2). Available at: http://docs.nevacert.ru/files/gost/gost_12038-1984.pdf 

11. Walter O. A., Pinevich L. M., Varas N. N. Workshop on the basics of plant physiology biochemistry, 258 

(SPAL, 1959). 

12. Boyarkin A. Rapid method for peroxidase activity determination, Biokhimia, 16, 4, 352 (1951). 

13. Tretyakov N. N. Workshop on Plant Physiology, 287 (Moscow, Kolos, 1990). 

14. Protasov K. V., The statistical analysis of experimental data, 232 (World, Moscow, 2005). 

15. Obrucheva N. V., Antipova O. V. Physiology initiation of seed germination. Fiziologiya rasteniy, 44, 2, 

287 (1997). 

16. Kartashov A .V, Radyukina N .L, Ivanov Yu V, Pashkovskii P .P, Shevyakova N .I, Kuznetsov V .V. 

Role of antioxidant systems in wild plant adaptation to salt stress, Russian Journal of Plant Physiol, 55, 4, 

516 (2008). 

https://vk.com/away.php?to=http%3A%2F%2Fed.by&cc_key=
https://elibrary.ru/item.asp?id=13479287
https://elibrary.ru/item.asp?id=13479287
https://elibrary.ru/contents.asp?issueid=359401
https://elibrary.ru/contents.asp?issueid=359401&selid=13479287
https://elibrary.ru/item.asp?id=13475649
https://elibrary.ru/item.asp?id=13475649
https://elibrary.ru/contents.asp?issueid=569064
https://elibrary.ru/contents.asp?issueid=569064&selid=13475649
https://elibrary.ru/contents.asp?issueid=359401
http://docs.nevacert.ru/files/gost/gost_12038-1984.pdf


 
 
 Решетник Г. В., Задиранова Н. С., Серов А. В. 

 

46 

17. Nouairi I., Ben Ammar W., Ben Youssef N., Ben MiledD. D., Ghorbal N. H., Zarrouk M. Antioxidant 

defense system in leaves of Indian mustard (Brassica juncea) and rape (Brassica napus) under cadmium 

stress, Acta Physiol. Plant, 31, 2, 237 (2009). 

18. Hu Y., Ge Y., Zhang C., Ju T., Cheng W. Cadmium toxity and translocation in rice seedlings are reduced 

by hydrogen peroxidase pretreatment, J. Plant Growth Regul, 59, 51 (2009). 

19. Amirjani M. R. Effects of cadmium on wheat growth and some physiological factors, Int. J. Forest Soil 

Erosoin, 2, 1, 50 (2012). 

20. Polovnikova M. G., Voskresenskaya O. L. Activities of antioxidant system components and 

polyphenol oxidase in ontogeny of lawn grasses under megapolis conditions, Russian Journal of Plant 

Physiol, 55, 5, 777 (2008). 

21. Eremchenko O. Z., Kusakina M. G., Goleva T. N. The influence of soil pollution by PbSO4 and CdSO4 

on the antioxidant system of Raphanus sativus L. Perm University Bulletin. Series: Biology, 1, 24 (2014). 

 

 

 

 

 

 

https://elibrary.ru/author_items.asp?authorid=70053

