Project name: AP22685460 «Justification of correlated inheritance of genes
resistance of promising potato varieties and hybrids to the main viruses and
quarantine pests».

Relevance: Success in creating new varieties depends on the choice of pairs
for crossing, as well as on the accuracy of subsequent selections in the hybrid
population of genotypes with the traits of interest to the breeder. For many years,
breeders had to select material based on phenotype, while the assessment of future
varieties for resistance to phytopathogens depended directly on the conditions of a
particular growing season. Globoderosis and cancer can cause significant losses to
potato plantings, including the death of the entire crop. The dangerous situation of
infection of plantings may persist and intensify in the absence of reliable methods
for diagnosing the pathogen for timely and early detection of the disease. Quarantine
measures consist of establishing a quarantine phytosanitary zone and a special
phytosanitary regime. It is prohibited to export potato tubers from infected populated
areas and to use manure from farms where potatoes infected with cancer and
nematodes are fed. Existing potato farms may be under threat. The best effect in
protecting against globoderosis and potato cancer is the use of cancer-resistant and
nematode-resistant varieties. Therefore, the use of marker-associated selection
significantly increases the accuracy of variety selection and reduces the time for its
implementation.

Goal:To identify and study the sources of resistance of highly productive
domestic and foreign varieties and promising breeding lines of potatoes to
quarantine pests: nematodes (Globodera rostochiensis, Globodera Pallida) and
potato cancer Synchytrium endobioticum (Schilbersky) Percival with the correlation
of virus resistance on the platform of molecular genetic marking.

Expected results: Based on the research results, highly productive and
promising potato samples will be identified that have genes for virus, nematode and
cancer resistance; a phytopathological assessment of the resistance of at least 40
varieties and breeding lines of potatoes to damage by 2 main viruses will be carried
out: PVY, PVX, and 3- with quarantine objects: G. Pallida and G. Rostochiensis,
Synchytrium endobioticum.

It is planned to publish two articles in peer-reviewed scientific publications
included in the first four quartiles (Q1, Q2), indexed in the Science Citation Index
Expanded of the Web of Science database or having a Cite Score percentile in the
Scopus database of at least 50. Proposed publications: The Scientific World Journal
(ISSN: 1537-744X, Pr.: 63 Scopus: https://www.scopus.com/sourceid/24219); Open
Agricultural Journal (ISSN: 1874-3315, Pr.: 58, Scopus:
https://www.scopus.com/sourceid/21100209313); Pakistan Journal of Botany
(ISSN: 0556-3321, Pr.: 52, in Scopus: https://www.scopus.com/sourceid/19983).

A directory of resistance of domestic and foreign highly productive and
promising potato varieties and hybrids to quarantine diseases will be published on
the platform of molecular genetic marking and methods of artificial infection with
phytopathogens.

Research group - Azhimakhan Moldir Azhimahankyzy, Master of Agricultural
Sciences in the specialty “Plant Protection and Quarantine”, PhD student (author of



more than 15 articles, including: 8 CQASHE, 3 RSCI). Lecturer at the Department
of Biology, Plant Protection and Quarantine. Specialist in the field of molecular
biological diagnostics of phytopathogens and identification of quarantine objects.
Scientific experience 9 years. Co-author of 3 guidelines for quarantine objects:
Bacterial burn. Identification; Bacterial burn, control measures; Method for
determining tomato moth. Co-author of the analysis of phytosanitary risk (Erwinia
amylovora, Tuta absoluta, Aonidiella aurantii) having quarantine values for the
Republic of Kazakhstan. https://orcid.org/0000-0002-9194-2727.

Trained in leading research centers of the Russian Federation, the Republic of
Turkey and Tatarstan. Participated in the implementation of international programs
and domestic projects to create diagnostic test systems for detecting viral diseases
of potatoes, creating a bank of healthy potato varieties. There is experience in
developing a domestic effective enzyme immunoassay test system for the rapid
diagnosis of fire blight (Erwinia amylovora) of fruit trees in the Republic of
Kazakhstan. Co-author of the virus-resistant, highly productive potato variety Red
Rose.

Project manager - Khassanov Vadim Tagirovich, Ph.D., Professor of the
Department of Biology, Plant Protection and Quarantine, Associate Professor.
Trained at leading research centers in Slovakia, Russia, Israel, USA, China and
France. Scientific experience 20 years. Co-author of more than 150 scientific papers,
incl. in the Scopus database (8 articles) Web of Science (7 articles) 15 patents for
inventions, 6 textbooks, monographs, 4 recommendations for production, laboratory
regulations, 2 varieties of potatoes. Twice recipient of a state scientific scholarship
for talented young scientists, best university teacher in 2012, laureate of the
Foundation of the First President of the Republic of Kazakhstan - Leader of the
Nation for high achievements in the field of science and technology, best researcher
in  2021. H-index - 3 (Scopus), 2 (Web of  Science)
(https://www.mendeley.com/authors/57188854211/). ID in Scopus: 57188854211,
Web of Science (Publons): O-7172-2017, https://orcid.org/0000-0002-9054-5551.
Co-author of the virus-resistant, highly productive potato variety Red Rose.

Potential users and target consumers of the results obtained will be research
institutions and agricultural universities, elite seed farms, subordinate organizations
of the State Inspectorate Committee for Plant Quarantine in the Agro-Industrial
Complex.
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