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1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan)

Project title: Microorganisms promoting growth of perennial wheat as a support for

sustainable agriculture

1.1. Project goals

The goals of the project are following: (i) to select endophytic bacteria or fungi that can

promote the growth of perennial wheat at early stage of development when plant is sensitive

to weed overgrowth, (ii) to check the level of plant tissue colonization with tested

endophytes, (iii) to examine the interaction of applied endophyte/s with host plant and soil

microbiome, (iv) to check the potential of selected endophyte/s for application in form of bio-

inoculant.

1.2. Outline

Intense crop production impacts natural resources by causing global magnification of soil

environment degradation and biodiversity loss. Frequent soil tillage and lack of vegetation

cover for long periods are associated with extensive soil erosion, soil carbon loss and nutrient

leaching, especially nitrogen. The shift from annual to perennial grain crops supports

sustainable land use and favors conservation of both, soil functional biodiversity and soil

ecological services. Cultivation of perennial crops is aided by minimal agronomic practices,

therefore endophytic microorganisms promoting growth of these plants can be applied to

improve their ecological competitiveness over weeds and increase the yield. Furthermore,

endophytic bacteria and fungi by stimulation of plant defense mechanisms may serve as

biocontrol agents against plant diseases. These beneficial traits of endophytes make them

welcome in modern and sustainable agriculture. The Results of experiments planned in the

project will enable the assessment of the application potential for inoculants based on

endophytic microbes in perennial crop cultivation. It is expected to select such microbes that

can be successfully used for perennial wheat growth support under the field conditions. The

PhD project will be conducted under the framework of international research project

NAPERDIV: Nature-based perennial grain cropping as a model to safeguard functional

biodiversity towards future-proof agriculture. Results of the research will be published in

journals.

1.3. Work plan

The proposed PhD project includes the following work tasks:

• Testing of endophytic strains isolated form perennial wheat roots and leaves for

growth promoting traits including: auxin synthesis, siderophore production,

nitrogenase activity and phosphate solubilization.

• Selection of most promising strains for preparation of pot experiments.
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• Examination of growth parameters and photosynthetic capacity of plants treated with

microbial inocula.

• Testing plant inocultaed with beneficial microbes for their competitiveness over

common weeds.

• Metagenomic analysis and qPCR to study interactions of applied endophytes with

plant and rhizosphere microbiome.
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1.5. Required initial knowledge and skills of the PhD candidate

Following qualifications are required to execute the research tasks planned for PhD student:

• A basic experience in microbiology

• A basic experience in molecular biology methods, including DNA isolation from soil

and plant material, PCR and quantitative PCR. Good laboratory skills are important for

keeping high quality of obtained results.
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• Fluent English written and spoken (at least B2)

• Interpersonal communication skills and good time management and organizational

skills.

• An experience in writing for scientific publications and presentation of research to the

audience is appreciated.

1.6. Expected development of the PhD candisate’s knowledge and skills

• The candidate will gain an expertise in microbiological methods (media and assays)

used for testing endophytes for their potential for plant growth promoting.

• The candidate will gain an expertise in analysing the level of plant colonization with

inoculated bacterial or fungal strains.

• The candidate will be trained in interpretation of microbiome structure analyses and

biodiversity analyses.

• The candidate will be actively involved in the preparation of original manuscripts with

the results.

• The candidate will be trained in the presentation of obtained results to the audience

(e.g. in the scientific conferences).


