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Relevance of the dissertation topic. One of the directions of modem breeding 
is obtaining source material with a low ability to accumulate heavy metals, in 
particular cadmium. The accumulation of cadmium in the soil leads to its 
absorption by the root system of plants and its uptake by vegetative and 
generative organs. Among crops with high ability to actively accumulate 
cadmium, winter wheat occupies one of the first position. Minimization of Cd 
contamination in wheat grain is an urgent problem of modem agriculture. One 
of the possible ways to solve this problem is to create breeding varieties that are 
characterized by a low ability to accumulate this heavy metal.

Connection of the research with scientific programs^ plans, and topics. The 
research work was carried out according to the tasks of the thematic plans and 
within the framework of the state scientific topics of the Sumy National 
Agrarian University for 2019-2023: «Creating the source material of cereals and 
oilseeds resistant to the accumulation of heavy metals» (state registration 
number 0119U101581).

Scientific novelty of the results. An analysis of the breeding value of collection 
genotypes of winter wheat of different origin was carried out on the basis of 
morphological and productive characteristics, and on this basis the source 
material for breeding was selected and developed. For the first time, the working 
collection was formed and valuable source material with minimum and 
maximum levels of cadmium accumulation was selected. In winter wheat, 
genetic differences in the control mechanisms of resistance to cadmium 
accumulation have been established. The working collection of winter wheat 
samples with a low level of cadmium accumulation was created. The specific 
role of the TaSFT2L gene in the control of cadmium accumulation in winter 
wheat plants was established. The methods of evaluation of breeding material 
based on indicator of resistance of winter wheat to cadmium accumulation have 



been improved. The issue of improving the quality of the harvest of self
pollinated species by controlling selection-valuable traits received further 
development.

The practical significance of the obtained results. Based on the results of 
research, an original selection material with a low level of cadmium 
accumulation was created, which is researched and used at the Sumy National 
Agrarian University, the Institute of Agriculture of the Northeast of Ukraine, 
and the Henan Institute, of Science and Technology (Xinxiang, China). The 
functional role of the TaSFT2L gene in the control of processes and mechanisms 
of cadmium accumulation in winter wheat plants was revealed, and the 
prospects of its use in the creation of genetically modified genotypes with a low 
level of Cd accumulation in wheat grains were outlined. The gene was patented 
in China.

The main results obtained by the author personally. As a result of the study 
of the wheat collection (40 varieties) of various original scientific institutions, 
samples with valuable breeding characteristics and different levels of cadmium 
accumulation were found. Growth indicators (plant height) and leaf surface area 
were analyzed in collection samples. The correlations of these indicators with 
such productivity parameters as the 1000 seed weight, the seed mass per ear and 
the yield were determined. Based on the collection analysis, wheat samples were 
selected; they are characterized by resistance to Cd accumulation as well as high 
productivity level. A group of varieties with minimum Cd content values (less 
than 1.2 mg/kg) was formed. (Okhtyrchanka Yuvileyna, Svitanok Myronivskyi, 
Melodiya Odes’ka, Kubok, Zorepad, Ovidyi, Shchedra Nyva, Oktava Odes’ka 
and Slaven). Hybridization of the selected varieties was carried out and the 
hybrids were analyzed for resistance to cadmium accumulation and productivity. 
The initial breeding material for further work has been created. Mechanisms of 
absorption and accumulation of cadmium by wheat plants were studied using the 
methods of molecular biology and genetic engineering. The TaSFT2L gene, 
which plays a role in controlling the processes and mechanisms of cadmium 
accumulation in winter wheat plants, has been patented in China.

It should be noted analysis of the plagiarism check report for the presence of 
textual borrowings (Strike Plagiarisma Program) was carried out, which proved 
Wu Liuliu PhD thesis “Creation of the source material of winter wheat resistant 
to cadmium accumulation” is the result of independent research of the applicant 
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 are presented 
in six scientific publications, namely: four articles in specialized publications of 
category "B" of Ukraine and two ones - in publications included in the 
international scientometric database of Scopus), as well as covered in four theses 
of international scientific conferences. Basic dissertation items and research 
results are highlighted in these publications.

Remarks for the dissertation content. Positively evaluating Wu Lulu's 
dissertation work, its important scientific-theoretical and practical significance, 
novelty and relevance of research, it is appropriate to make the following 
comments and wishes:

1. In Chapter 3, collection of winter w7heat varieties was evaluated for 
cadmium content. However, both in Chapter 2 (“Conditions, materials, 
and methods of research”), and in Chapter 3 “Collection study and 
obtaining the source material of winter wheat with low ability of 
cadmium accumulation44) there is no analysis of variety pedigrees, which 
would significantly increase the efficiency of breeding work.

2. In subsection 4.8.2. (p.152), subsection title (4) “Chlorophyll content was 
increased in RNAi lines, while the opposite was the case in OE..” is failed 
or incomplete.

3. In conclusions to Chapter 4, it would be desirable to emphasize which 
growth and development indicators (physiological, morphological) of 
transgenic wheat plants were the most informative for assessing their 
response to cadmium.

4. There are inaccuracies in the design of the work (Figure or Fig.?), lack of 
points in the title of subsections p. 149, 152, 157, etc.

Conclusions. 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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