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ABSTRACT 
 

Temperature dependence of wheat seed swelling and sprouting 

kinetics in water in the range of 10-25°C for constant 

magnetic field (~10
4
 Gs) has been studied. Grain weight 

growth was chosen to serve the parameter under control. 

Activation energies for swelling and germination processes 

have been estimated (43.5 and 47.5 kJ mol
–1

) of which the 

latter depended linearly on the share of hydrophilic substances 

in seeds. The assumption has been made that the quantum-

cooperative phenomena in hydrate shells of biomolecules and 

clusters with correlated states of water spin-isomers define the 

adaptive physiology. Optimal temperatures of seed 

stratification and sprouting has been attributed to transitions 

between ice-like and spiral clusters. Magnetic field did not 

effect the kinetics of swelling but it slightly inhibited the rate 

of sprouting. Negative influence of magnetic field was 

explained by effect of Lorenz force on protons in the plain 

perpendicular to their motion in scutellum plasmalemma. 

 

 

Fulltext PDF: 

http://scialert.net/qredirect.php?doi=rjss.0000.75362.75362&linkid=pdf  
 

REFERENCES 

Aladjadjiyan, A. and T. Ylieva, 2003. Influence of stationary magnetic field on the early stages of the 

development of tobacco seeds (Nicotiana tabacum L.). J. Central Eur. Agric., 4: 131-138. 

Direct Link  |   

 

Balkaya, A., 2004. Modelling the effect of temperature on the germination speed in some legume 

crops. J. Agron., 3: 179-183. 

CrossRef  |  Direct Link  |   

 

Bingi, D.N., 2002. Magnetobiology: Experiments and Models. MILTA Publisher, Moscow, Pages: 592. 

 

Bogatina, N.I., B.I. Verkin, V.A. Kordyum, E.L. Kordyum and V.M. Litvin, 1978. Effect of constant 

magnetic fields of different directions on growth rate of wheat seedlings. Doklady Akademii Nauk 

http://ascidatabase.com/author.php?author=A.S.&last=Kholmanskiy
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Magnetic+field
http://scialert.net/qredirect.php?doi=rjss.0000.75362.75362&linkid=pdf
https://www.mundi.com/jcea42-7.pdf
http://dx.doi.org/10.3923/ja.2004.179.183
http://www.scialert.net/abstract/?doi=ja.2004.179.183
http://scialert.net/fulltext/?doi=rjss.0000.75362.75362&org=10


Ukrainskoi SSR, 4: 353-357. 

 

Bogatina, N.I., B.I. Verkin, V.M. Kulabukhov, V.M. Litvin and V.F. Nikulina, 1979. Determination of 

sensitivity threshold of wheat seedlings and roots to magnetic field value. Fiziologiia Rastenii, 26: 620-

624. 

 

Galland, P. and A. Pazur, 2005. Magnetoreception in plants. J. Plant Res., 118: 371-389. 

CrossRef  |  Direct Link  |   

 

Kholmanskiy, А.S., А.Z. Tilov and Е.Y. Sorokinа, 2013. Drying kinetics of plant products: Dependence 

on chemical composition. J. Food Eng., 117: 378-382. 

CrossRef  |  Direct Link  |   

 

Kholmanskiy, A. and D.S. Strebkov, 2007. Dependence of the optical activity of solutions of sugars 

temperature. Dokladi RAAS, 5: 57-60. 

 

Kholmanskiy, A., 2010. [Chirality and quantum effects as factors of morphogenesis]. Electron. Math. 

Med. Biol. J., Vol. 9.  

 

Kholmanskiy, A., 2014. Kinetic factor of extreme temperature dependences of the properties of water. 

Int. Scient. J. Altern. Energy Ecol., 6: 66-74. 

 

Kholmanskiy, A., 2015. Activation energy of water structural transitions. J. Mol. Struct., 1089: 124-

128. 

CrossRef  |  Direct Link  |   

 

Kholmanskiy, A., I. Sitanskaya and N. Zaytseva, 2015. The role of the anomalous properties of water 

in the physiology of plant seeds. Bull. MSRU Ser. Nat. Sci., 4: 46-50. 

CrossRef  |  Direct Link  |   

 

Kholmanskiy, A.S., 2015. Germination and growth of oats and wheat in a strong constant and vortex 

magnetic field. Bull. Russian Acad. Agrarian Sci., 2: 15-17. 

 

Kholmanskiy, A.S., 2015. Modeling of growth kinetics of conifer trees. Open J. For., 5: 21-27. 

CrossRef  |  Direct Link  |   

 

Kholmanskiy, A.S., 2015. Factor of chirality in physiology of seeds. Sci. Found. Biologist, Vol. 3, No. 7.  

 

Kurt, O., 2012. A predictive model for the effects of temperature on the germination period of flax 

seeds (Linum usitatissimum L.). Turk. J. Agric. Forestry, 36: 654-658. 

Direct Link  |   

 

Lednev, V.V., 1991. Possible mechanism for the influence of weak magnetic fields on biological 

systems. J. Bioelectromagn., 12: 71-75. 

CrossRef  |  PubMed  |  Direct Link  |   

 

Maronek, D.M., 1975. Electromagnetic seed treatment increases germination of Koelreuteria paniculata 

Laxm. HortScience, 10: 227-228. 

http://dx.doi.org/10.1007/s10265-005-0246-y
http://link.springer.com/article/10.1007/s10265-005-0246-y
http://dx.doi.org/10.1016/j.jfoodeng.2013.03.017
http://www.sciencedirect.com/science/article/pii/S0260877413001301
http://dx.doi.org/10.1016/j.molstruc.2015.02.049
http://www.sciencedirect.com/science/article/pii/S0022286015001477
http://dx.doi.org/10.18384/2310-7189-2015-4-46-50
http://vestnik-mgou.ru/Articles/View/8606
http://dx.doi.org/10.4236/ojf.2015.51003
http://www.scirp.org/journal/PaperDownload.aspx?paperID=53064
http://journals.tubitak.gov.tr/agriculture/abstract.htm?id=13033
http://dx.doi.org/10.1002/bem.2250120202
http://www.ncbi.nlm.nih.gov/pubmed/2039557
http://onlinelibrary.wiley.com/doi/10.1002/bem.2250120202/abstract


Direct Link  |   

 

Polevoy, V.V., 1989. Physiology of Plants. The Higher School, Moscow, Pages: 464. 

 

Prokofyev, А.А., 1982. Seed Physiology. Nauka Moscow, Pages: 318. 

 

Rogozhkina, T.V. and V.V. Rogozhkin, 2013. The role of the panel in the germination of grains of 

wheat. Bulletin of the Altai State Agrarian University. http://www.asau.ru/files/vestnik/2013/8/030-

035.pdf. 

 

Skirukhin, I.M. and M.N. Volgarev, 1987. Chemical Composition of Foodstuff. Agropromizdat, Moscow, 

Russia, Pages: 224. 

 

Tien, P.T. and S.R. Wang, 2009. The influences of extremely low frequency AC magnetic fields at 60Hz 

on mung beans growth. J. Am. Sci., 5: 49-54. 

Direct Link  |   

 

Tverdislov, V.A., L.V. Yakovenko and A.A. Zhavoronkov, 2007. Chirality as a problem of biochemical 

physics. Russian J. Gen. Chem., 77: 1994-2005. 

CrossRef  |  Direct Link  |   

 

Watt, M.S., M. Bloomberg and W.E. Finch-Savage, 2011. Development of a hydrothermal time model 

that accurately characterises how thermoinhibition regulates seed germination. Plant Cell Environ., 34: 

870-876. 

CrossRef  |  PubMed  |  Direct Link  |   

 

Yakuschkina, N.I. and E.Y. Bakhtenko, 2004. Physiology of Plants. Vlados, Moscow, Pages: 464. 

 

http://www.emf-portal.de/viewer.php?aid=10311&l=e
http://www.jofamericanscience.org/journals/am-sci/0501/am0501.pdf#page=52
http://dx.doi.org/10.1134/S1070363207110291
http://link.springer.com/article/10.1134/S1070363207110291
http://dx.doi.org/10.1111/j.1365-3040.2011.02292.x
http://www.ncbi.nlm.nih.gov/pubmed/21332512
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-3040.2011.02292.x/abstract

