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Relevance of the dissertation topic. Chemicalization of agriculture due 

to the use of pesticides and mineral fertilizers on agricultural land affects the 

structure and biological activity of the soil. Pesticides are an effective factor in 

agroecosystems, so the risk of contamination of soil and other environmental 

components by them is growing. The problem of contamination of agricultural 

land with residual amounts of pesticides remains a pressing issue. The chemical 

persistence of pesticides causes their accumulation in environmental objects, as 

well as the dynamics of migration through trophic chains. This is dangerous for 

all living organisms, creating unfavorable conditions for the life and functioning 

of both the ecosystem and humans. In addition, the use of mineral fertilizers, 

pesticides and liming materials is a significant source of heavy metal 

contamination of agricultural land, including Pb, Cd, Cu and Zn. At the same 

time, there is a high risk of heavy metal migration from the soil to the 

agricultural plants grown on it, making it impossible to use them further. 

According to the WHO, 30-40% of malignant cancers are caused by the 

consumption of food contaminated with toxicants. Cadmium is one of the most 

toxic heavy metals, given its ability to bioaccumulate in ecosystems and its long 

half-life in the human body. Cadmium ions are characterized by mobility in 

soils. For example, up to 70% of Cadmium that enters the soil easily passes to 

plants, accumulates in them, and then enters the body of animals and humans. 

Contaminated plants can contain up to 400 mg/kg of Cd or more. Much attention 

is paid to the study of physiological and biochemical reactions of wheat plants to 

heavy metals, which is associated with the wide distribution and importance of 

this crop. Unlike other elements (except Zn), Cadmium can accumulate in 

relatively large quantities in generative organs, and its content in grain can 

increase from 0.2 to 4 mg/kg on average. It should be borne in mind that the 

multicomponent nature of agroecosystem pollution complicates the 

effectiveness of its control. The purpose of the dissertation is to create a winter 

wheat source material resistant to cadmium accumulation, which is an urgent 



task of today. The results of these studies can be taken into account, in 

particular, to prevent negative environmental consequences of pesticide use in 

areas contaminated with heavy metals. Reliable information on the 

contamination of environmental components, in particular soils, can be provided 

by biotesting methods based on the reaction of living organisms to the negative 

effects of pollutants, which is described in detail in the thesis. 

Scientific novelty of the results. A collection of domestic varieties of 

winter wheat (Ukrainian breeding) was studied for resistance to cadmium 

accumulation, and a new winter wheat hybrid material resistant to Cd 

accumulation was created and introduced to breeding institutions. 

On the basis of the conducted research, the multifaceted nature of the 

influence of cadmium ions at the early stages of wheat plant development was 

established using the example of the studied varieties. The role of individual 

genes in controlling the processes and mechanisms of cadmium accumulation in 

winter wheat plants has been established. A new hybrid winter wheat material 

resistant to Cd accumulation was created and introduced into breeding 

institutions. 

Relationship of the work to scientific programs, plans, topics.  The 

research, which is the basis of the dissertation, was carried out in accordance 

with the thematic plans of scientific research works of Sumy National Agrarian 

University within the framework of the topic "Creation of source materials of 

cereals and oilseeds resistant to accumulation of heavy metals" (state 

registration number 0119U101581, 2019-2023). 

Practical significance of the results. A working collection of breeding 

wheat samples resistant to cadmium accumulation was created. The initial 

material of winter wheat with a controlled level of cadmium accumulation was 

transferred to the laboratory of breeding and seed production of the Institute of 

Agriculture of the North-East of Ukraine. The TaSFT2L gene was researched 

and patented in China. 

The dissertation materials are included in the curricula of specialties 201 

Agronomy and 101 Ecology at Sumy National Agrarian University. 

The main results obtained personally by the applicant. A collection of 

winter wheat varieties of different origin was studied by analyzing vegetative 

and reproductive parameters, and samples with different ability of cadmium 

accumulation were selected. Hybridization of the selected material was carried 

out and 40 intervarietal hybrids were obtained; it was established correlational 

dependences between the breeding-valuable traits and the plant ability to 

accumulate of cadmium. Six samples that exceed the standard for resistance to 

cadmium accumulation in grain have been selected for prospective breeding 



work. The mechanisms of absorption, transport and accumulation of cadmium in 

winter wheat plants were investigated at the molecular and genetic level. 

An analysis of the plagiarism check report for the presence of textual 

borrowings (Strike Plagiarisma Program) was done and it  was proved that the 

dissertation work of Wu Lulu "Creation of raw material of winter wheat 

resistant to the accumulation of cadmium" is the result of the applicant  

independent research and does not contain elements of plagiarism and 

borrowing in accordance with the resolution of the Cabinet of Ministres of 

Ukraine  dated 12.01.2022 No. 44, paragraph 9. The used ideas, results and texts 

of other authors have a link to the corresponding source. 

Number of scientific publications. The results of the dissertation 

research are presented in six publications, of which four are articles (two in 

specialized Ukrainian publications of the "B" category, and two in publications 

included in the international scientometric database Scopus). The results were 

also published in four abstracts of international scientific conferences. The 

materials of the publications reflect the main provisions of the dissertation. 

The dissertation is presented on 215 pages of typewritten text, includes 

11 tables, 48 figures. It consists of an annotation, an introduction, 4 chapters, 

conclusions, proposals for breeding and 6 appendices. The list of literature 

includes 248 items. 

Remarks  for the thesis content. Positively evaluating the work, it is 

necessary to point out the presence of certain discussion points, provisions that 

require additional arguments and comments of a technical nature: 

 

1. Field research methods need to be further detailed. In subsection 2.1.3 

"Methods of research", it would be desirable to indicate the technological 

methods of growing winter wheat in experiments, namely: design of 

experiments, phenological observations, records and evaluations, 

harvesting according to generally accepted methods, describe the size of 

the plots, the predecessor, the distance between rows, placement of 

repetitions, etc. 

2. In Сhapter 2, item 2.1.1. "Conditions of research" it is impractical to 

provide information on the differences in the average yield of the crop 

(winter wheat) in the region (Fig. 2.2.) and to do a comparative analysis by 

yield. 

3. Research methods are formed in a general way. It is desirable to indicate 

the used scientific research methods and to note exactly which phenomena 

and parameters were studied by each of the methods; to justify the choice 



of methods that ensure the reliability of the obtained results and 

conclusions.. 

4. In chapter 4, subsection 4.8. (4.8.1.) it is noted that in the presence of 0.5 

mM Cd, inoculated BSMV TaSFT2L plants show enhanced root growth 

and an increase in their mass. However, there is no clear explanation of 

this phenomenon in the text of the chapter or in the conclusions. 

5. There are typographical and stylistic errors in the text. 

These remarks do not diminish the scientific value of the dissertation and 

some of them only reflect the reviewer's scientific position, which can also serve 

as a reason for discussion. 

General conclusion. To sum it up, the dissertation of Wu Liuliu "Creation of 

the source material of winter wheat resistant to cadmium accumulation”, 

submitted for defense to the specialized academic council for the degree of 

Doctor of Philosophy in the field of knowledge 20 – “Agricultural sciences 

and food” in the specialty of 201  Agronomy in terms of relevance, scientific 

and theoretical level, main results of validity, provisions and results 

published in professional publications, novelty of the formulation and 

practical significance meets the requirements of the order Ministry of 

Education and Science of Ukraine No. 40, January 12, 2017 "On approval of 

requirements for the preparation of a dissertation" and Resolution of the 

Cabinet of Ministers of Ukraine of 12-th January, 2022, No. 44 "On approval 

of the Procedure for awarding the degree of Doctor of Philosophy and 

cancellation of the decision of the one-time specialized academic council of 

the institution of higher education, scientific institution on awarding the 

degree of Doctor of Philosophy" with changes introduced in accordance with 

Resolution of the Cabinet of Ministers, No. 341 dated 03/21/2022. Wu Liuliu 

deserves to be awarded the scientific degree of Doctor of Philosophy in the 

specialty of 201 "Agronomy". 
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