Inoculanţi microbieni cu efecte benefice asupra solului. Bacteriile mineralizatoare de N şi P.

Abstract

În vederea implementării unei agriculturi durabile, ecologice pe bază de bioinoculanţi bacterieni, obiectivele centrale ale cercetării au fost următoarele: obţinerea unei colecţii de tulpini bacteriene mineralizatoare de N şi P, dezvoltarea unor reţete de biopreparate cu efecte benefice asupra solului din microorganisme mineralizatoare de N şi P locale specifice respectiv dezvoltarea unor tehnologii pentru obţinerea biopreparatelor mineralizatoare de N şi P. Ca prim pas pentru obţinerea biopreparatelor bacteriene am realizat caracterizarea şi selectarea bacteriilor izolate privind caracterele morfologice, biochimice, benefice şi genetice. Reţetele de biopreparatele au fost formulate după realizarea studiilor socio-microbiologice, în special cele privind compatibilitatea acestora în culturi comune, capacitatea formării de biofilme şi mobilitatea bacteriană. După formularea reţetelor, acestea au fost testate în laborator privind efectele benefice asupra plantelor de grâu. Dezvoltarea reţetelor şi tehnologiilor pentru producţie industrială a fost realizată după determinarea condiţiilor minime de cultivare ale biopreparatelor obţinute. 

Dintre tulpinile bacteriene izolate şi caracterizate au fost selectate şase tulpini bacteriene, care au prezentat cele mai multe proprietăţi benefice. Aceste tulpini sunt: Delftia lacustris 6BS, Serratia plymuthica 9BS, Pseudomonas sp. 12BS, Delftia lacustris 17BS, Pseudomonas sp. 19BS şi Acinetobacter lwolfii 4CZR. Biotestarea in vitro a consorţiilor bacteriene selectate a fos realizat în soluri cu diferite proprietăţi folosite ca terenuri agricole din Depresiunea Ciucului (sol cernoziomoid, sol brun argiloiluvial şi psamosol tipic). Consorţiile formate au arătat efecte benefice asupra creşterii plantelor de grâu indiferent de tipul solului. Consorţiile bacteriene Delftia lacustris 6BS + Pseudomonas sp. 12BS şi Delftia lacustris 17BS + Acinetobacter lwoffii 4CZR pot fi folosite ca biopreparate bacteriene având efecte fitostimulatoare asupra plantelor de grâu semnificative statistic (p<0,05). Pentru folosirea acestor consorţii ca biopreparate au fost propuse două reţete de biopreparate iar pentru producerea industrială a biopreparatelor au fost propuse două tehnologii.

Microbial inoculants with beneficial effects on soil. N and P mineralizing bacteria.

Abstract
In order to implement a sustainable, natural agriculture based on bacterial bioinoculants, the main objectives of the present work were the following: to obtain a private N and P mineralizing bacterial strain collection, to develop plant growth promoting biopreparates based on local adapted N and P mineralizing microorganisms, respectively to develop technologies for the production of above mentioned biopreparates. In order to obtain bacterial biopreparates, the morphological, biochemical, beneficial and genetical characterization and selection of isolated bacterial strains were effectuated. The biopreparate recipes were formulated based on socio-microbiological characteristics of the strains, especially on their compatibility in co-culture, biofilm forming ability and bacterial mobility. The proposed biopreparates were obtained in laboratory conditions and were tested in vitro on wheat plants. The development of recipes and technologies for industrial production was performed taking in consideration the optimised cultivation conditions of the biopreparates.

Six strains from the isolated ones were selected based on beneficial properties. These strains are the followings: Delftia lacustris 6BS, Serratia plymuthica 9BS, Pseudomonas sp. 12BS, Delftia lacustris 17BS, Pseudomonas sp. 19BS and Acinetobacter lwoffii 4CZR. The in vitro biotesting of the selected bacterial co-cultures were performed in soil environment. The aim of the analysis was to verify the effectiveness of the bacterial strains in different soil types used as agricultural lands from Ciuc basin (chernozem, brown argiloiluvial, typical psamosol). The beneficial effects of bacterial consortia were observed on wheat plant growth regardless to soil type. The Delftia lacustris 6BS + Pseudomonas sp. 12BS and Delftia lacustris 17BS + Acinetobacter lwoffii 4CZR bacterial consortia can be used as plant growth promoting biopreparates, with proved, statistical significant (p<0,05) stimulating effects on wheat plant growth. Two biopreparate recipes and industrial production technologies were proposed for application based on above mentioned bacterial consortia.
