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Kaliuta E.V.*1, Mal'tsev M.I.1, Markin V.I.2, Katrakov I.B.2, Bazarnova N.G.2 STUDY OF THE INFLUENCE OF 
CARBOXYMETHYLATED PLANT MATERIAL ON THE ACTIVITY OF SPRING WHEAT GERMINATION 

1Altai State Agrarian University, pr. Krasnoarmeiskii, 98, Barnaul, 656049, (Russia), e-mail: kalyuta75@mail.ru 
2Altai State University, pr. Lenina, 61, Barnaul, 656049 (Russia), e-mail: markin@chem.asu.ru 
Carboxymethylation products containing 13,3-29,3% carboxymethyl groups and the solubility in water 46,6-75,2% 

were obtained for this growth regulating ability. 
The results on the effect of type of carboxymethyl plants (pine wood, sunflower husks, oat husks) and a method of mak-

ing the activity of germination and initial growth of the first two leaves of spring wheat varieties Omskaya-36 were obtained. 
Dry preparations invected with the seed, while ensuring optimum moisture, act as principle growth-promoting effect (20–66%) 
is established. 

Keywords: vegetable raw materials, carboxymethylation, pine wood, sunflower husks, chaff oats, spring wheat, Om-
skaya-36, augmentor. 

References 

1. Ponomorenko S.P., Cheremkha B.M., Anishin L.A. Biostimuliatory rosta rastenii novogo pokoleniia v tekhnologiiakh 
vozdelyvaniia sel'skokhoziaistvennykh kul'tur. [Plant growth stimulators new generation technologies of cultivation of 
crops]. iev, 1997, 63 p. (in Russ.). 

2. Shapoval O.A. Plodorodie, 2010, no. 4, pp. 10–12. (in Russ.). 
3. Fattakhov S.G. Zashchita i karantin rastenii, 2011, no. 11, p. 50. (in Russ.). 
4. Panina N.V. Zashchita i karantin rastenii, 2005, no. 12, p. 26. (in Russ.). 
5. El'kina E.A., Shubakov A.A., Ovodov Iu.S. Khimiia rastitel'nogo syr'ia, 2005, no. 4, pp. 53–56. (in Russ.). 
6. Markin V.I. Karboksimetilirovanie rastitel'nogo syr'ia. Teoriia i praktika: monografiia. [Carboxymethylation plant 

materials. Theory and practice: a monograph]. Barnaul, 2010. 167 p. (in Russ.). 
7. Feller S.V., Markin V.I., Bazarnova N.G. Agrarnaia nauka – sel'skomu khoziaistvu: sbornik statei V mezhdunarodnoi 

nauchno-prakticheskoi konferentsii. [Agricultural science – agriculture: a collection of articles V International Scien-
tific and Practical Conference]. Barnaul, 2010, part 2. pp. 119–122. (in Russ.). 

8. Bazarnova N.G., Katrakov I.B., Markin V.I., Vereshchagina T.V., Zhilina I.N., Utkova E.A., Borisova G.I., 
Semenkov A.A. Vestnik altaiskoi nauki, 2013, no. 1, pp. 39–42. (in Russ.). 

9. Bazarnova N.G., Katrakov I.B., Markin V.I. Rossiiskii khimicheskii zhurnal, 2004, vol. XLVIII, no. 3, pp. 108–115. 
(in Russ.). 

10. Bazarnova N.G., Markin V.I., Kolosov P.V., Katrakov I.B., Kaliuta E.V., Cheprasova M.Iu. Rossiiskii khimicheskii 
zhurnal, 2011, vol. LV, no. 1, pp. 4–9. (in Russ.). 

11. Patent 2130947 (RU). 1999. (in Russ.). 
12. Bazarnova N.G., Chubik P.S., Khmel'nitskii A.G., Galochkin A.I., Markin V.I. Zhurnal prikladnoi khimii, 2001, 

vol. 74, no. 4, pp. 660–666. (in Russ.). 
13. Obolenskaia A.V., El'nitskaia Z.P., Leonovich A.A. Laboratornye raboty po khimii drevesiny i tselliulozy. 

[Laboratory work on the chemistry of wood and cellulose]. oscow, 1991, 411 p. (in Russ.). 
14. Eyler R.W., Klug E.D., Diephuis F. Analytical Chemistry, 1947, vol. 19, no. 1, pp. 24–27. 
15. Bazarnova N.G. Khimiia drevesiny i ee osnovnykh komponentov. [Wood Chemistry and its main components]. Bar-

naul, 2002, 52 p. (in Russ.). 
16. Kaliuta E.V., Bazarnova N.G., Markin V.I. Khimiia rastitel'nogo syr'ia, 2006, no. 2, pp. 29–31. 
17. Dospekhov B.A. Metodika polevogo opyta (s osnovami statisticheskoi obrabotki rezul'tatov issledovanii). [Methods 

of field experience (with the fundamentals of statistical analysis of the results of research)]. oscow, 2011, 352 p.  
(in Russ.). 

Received February 10, 2013 

Revised September 13, 2013

                                                
* Corresponding author. 



 

 


