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Abstract 
Inoculation of seeds of legumes with preparations of nodule bacteria is used to 

form effective nitrogen-fixing legume-rhizobial symbiosis on plant roots. As a result, the 
legume plant is able to meet its nitrogen demand. For effective seed inoculation, it is 
necessary to get rhizobia on each seed. To improve adhesion, various adhesives and 
film-forming agents are added to the solution with the inoculant. At the same time, there 
is a lack of data on the effect of adhesives on rhizobia. The aim of the work was to 
compare the effectiveness of polyvinylpyrrolidone and trehalose as a protector of nodule 
bacteria Bradyrhizobium japonicum strain 640 on inoculated seeds of soybean variety 
Prudence. Determination of the number of viable bacteria was carried out by plating a 
series of dilutions of washes from seeds on plates with agar culture medium and then 
counting the number of typical bacterial colonies. According to the results of the study, a 
9-10% solution of polyvinylpyrrolidone was determined as an effective polymer 
protector of rhizobia, ensuring the survival of at least 50 thousand cells per 1 seed 144 
hours after inoculation. A solution of trehalose at 20% concentration also ensures the 
preservation of nodule bacteria. Trehalose protects rhizobia more effectively in the early 
stages after seed treatment (8-72 hours). 
 

For citation: Yu.V. Laktionov, Yu.V. Kosulnikov. Comparison of efficiency of 

polyvinylpyrrolidone and tregalose as protectors of rhizobia on inoculated soybean 

seeds. Butlerov Communications C. 2021. Vol.1. No.1. Id.20. DOI: 10.37952/ROI-

jbc-С/21-1-1-20 
 

References  
[1] M.K. Regar, R.H. Meena, G. Jat, S.L. Mundra. Effect of different rhizobial strains on 

growth and yield of soybean [Glycine max (L.) Merrill]. International Journal of 



Current Microbiology and Applied Sciences. 2017. Vol.6. No.11. P.3653-3659. DOI: 

10.20546/ijcmas.2017.611.427 

[2] V. De Micco, R. Buonomo, R. Paradiso, S. De Pascale, G. Aronne. Soybean cultivar 

selection for Bioregenerative Life Support Systems (BLSSs): theoretical selection. 

Advances in Space Re- search. 2012. Vol.49. P.1415-1421. DOI: 10.1111/plb.12056 

[3] Zavalin A.A., Blagoveshchenskaya G.G., Kozhemyakov A.P. Vklad bobovykh kul'tur v 

postupleniye biologicheskogo azota i organicheskogo veshchestva v pochvy Rossii. V 

sb.:  Innovatsionno-tekhnologicheskiye osnovy razvitiya zemledeliya. Kursk. 2006. 

P.312-315. (Russian.) 

[4] Kokorina A.L., Kozhemyakov A.P. Bobovo-rizobial'nyy simbioz i primeneniye 

mikrobiologicheskikh preparatov kompleksnogo deystviya – vazhnyy rezerv 

povysheniya produktivnosti pashni. SPb. 2010. P.50. (Russian.) 

[5] S. Daba, and M. Haile. Effects of rhizobial inoculant and nitrogen fertilizer on yield and 

nodulation of common bean under intercropped conditions. J. Plant Nutr. 2002. Vol.25. 

P.1443-1445. DOI: ???? 

[6] D. Mulas, V. Seco, P.A. Casquero, E. Velázquez, F. González-Andrés. Inoculation with 

indigenous Rhizobium strains increases yields of common bean (Phaseolus vulgaris L.) 

in northern Spain, although its efficiency is affected by the tillage system. Symbiosis. 

2015. Vol.67. P.113-124. DOI: ???? 

[7] M. Głodowska, T. Schwinghamer, B. Husk, D. Smith. Biochar based inoculants 

improve soybean growth and nodulation. Agricultural Sciences. 2017. Vol.8. No.9. 

P.1048-1064. DOI: 10.4236/as.2017.89076 

[8] Stupina L.A., Mosina A.S. Vliyaniye karboksimetilirovannykh preparatov i 

rizotorfina na mikrobiologicheskuyu aktivnost' chernozemov Priobskoy lesostepi i 

simbioicheskuyu aktivnost' soi. Vestnik KrasGAU. 2016. Vol.3. P.84-89. (Russian.) 

[9] Laktionov YU.V., Kosul'nikov YU.V., Dudnikova D.V., Yakhno V.V., 

Kozhemyakov A.P. Protektornyye svoystva vodorastvorimykh polimernykh 

kompozitsiy i ikh tverdofaznoy modifikatsii pri predposevnoy obrabotke 

inokulirovannykh semyan soi glycine max (l.) merr. Sel'skokhozyaystvennaya 

biologiya. 2019. T.54. №5. S.1052-1059. DOI: 10.15389/agrobiology.2019.5.1052rus 

(Russian.) 

[10] [10]Grishechkin V.V., Golovina Ye.V.  Ispol'zovaniye novogo organicheskogo 

plenkoobrazovatelya (PPO) dlya sokhraneniya zhiznesposobnosti rizobiy pri 

inokulyatsii semyan soi i vliyaniye ikh na kluben'koobrazovaniye i urozhaynost'. 

Zernobobovyye i krupyanyye kul'tury. 2014. Vol1. No.9. P.41-44. (Russian.) 

[11] P. Tittabutr, W. Payakapong, N. Teaumroong, P. Singleton, N. Bookerd. Growth, 

survival and field performance of Bradyrhizobial liquid inoculant formulations with 

polymeric additives. Sci- enceAsia. 2007. Vol.33. P.69-72. DOI: 

10.2306/scienceasia1513-1874.2007.33.069  

[12] Mercedes Reina-Bueno, Montserrat Argandoña, Joaquín J Nieto, Alba Hidalgo-

García, Fernando Iglesias-Guerra, María J Delgado & Carmen Vargas Role of 

trehalose in heat and desiccation tolerance in the soil bacterium Rhizobium etli BMC 

Microbiology. 2012. Vol.12. No.207. P.????? DOI: ????   

[13] Pedro Antonio Arraes Pereira, Ann Oliver, Fredrick Allen Bliss, Lois Crowe, John 

Crowe Preservation of rhizobia by lyophilization with trehalose Pesq. agropec. 

bras. Brasília. 2002. Vol.37. No.6. P.????? DOI: ????   

[14] Kosul'nikov YU.V., Laktionov YU.V. O faktorakh, vliyayushchikh na toksichnost' 

protraviteley semyan dlya simbioticheskikh azotfiksatorov v sostave biopreparatov. 

Sel'skokhozyaystvennaya biologiya. 2018. Vol.53. No.5. P.1037-1044. DOI: 

10.15389/agrobiology.2018.5.1037rus (Russian.) 

[15] Dospekhov B.A. Metodika polevogo opyta. Moscow. 2012. 352p. (Russian.) 

[16] Yury V. Laktionov, Yury V. Kosulnikov. Comparison of efficiency of 

polyvinylpyrrolidone and tregalose as protectors of rhizobia on inoculated soybean 

javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;


                           Butlerov Communications C. 2021. Vol.1, No.1, Id.20.                              3 

seeds. Butlerov Communications. 2021. Vol.66. No.4. P.21-25. DOI: 10.37952/ROI-

jbc-С/21-66-4-21 (Russian) 

 

Редакционные замечания 

В ссылках заменить транслитерацию на 

полноценный английский перевод!!! 

 


	C:\Users\sends\OneDrive\Рабочий стол\abstract C1\C21-1-1-20--.docx

