
Annals of R.S.C.B., ISSN: 1583-6258, Vol. 24, Issue 2, 2020, Pages.1122-1126 

Received 24 October 2020; Accepted 15 December 2020 

 

1122 
http://annalsofrscb.ro 

A Compressive Review on Principles of Plant Breeding and Molecular Genetics 

K.R. Saravanan1, Karthikeyan P*2, S. Vennila3, And R. Sureshkumar4 

1&3 - Assistant Professor, 2-Associate Professor, Department of Genetics and Plant Breeding 

4 - Assistant Professor, Department of Horticulture 

Faculty of Agriculture, Annamalai University, Chidambaram, 

*- Corresponding Author: karthikeyan06oct@gmail.com 

 

Abstract  

In any hybrid program, the opportunity to recognize the integration of two (or more) parents to increase 

the variability in the number of births and, consequently, to identify the culprits among the divided 

people is the most difficult challenge for the followers. Since mixing power was developed in 1942, it is 

widely accepted in wood production to compare line performance with hybrid composites. Also, the 

ability to predict genetic linkage is helpful for various behaviors based on molecular genetic data that 

will enable programmed plant growth. These articles review the current understanding of the 

combination of plant fertility and recent advances in research in this area. It introduces the combination 

of capacity and the concept of combined total and specific capacity, methods for forecasting the 

combined capacity, and a comparison of the attributes related to the QTL. 
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Introduction 

Two critical factors included in most crop improvement programs are identifying the most efficient lines 

(for commercial address) and lines that can be used as parent lines for future crossings. The lines with 

the best performance for the desired performance are selected based on tests in different environments 

after statistical analysis. Design tests in combination with statistical analysis distinguish between genetic 

factors and environmental impact. When implementing such constructs, the genetic influence of a 

lineage can be divided into additive and non-additive components [1-6].Crossing one line with a few 

others provides the average performance of the line over all of its crosses. Crossbreeding or productivity 

is defined as the ability of the parent (s) to combine during the hybridization process so that the desired 

genes or traits are passed on to their offspring. In another definition, the skill mix is an estimate of the 

value of genotypes based on the performance of their offspring in a specific mating project. 

 

Ideas of combined total capacity  

In rare cases, it can only be assessed based on the parental phenotype and then quantified by 

genealogical testing. When mother plants produce strong offspring, they are said to mix well. Initially, 

combining combinations used to classify an inline according to its properties was a familiar concept, but 

this has since changed. The ideas of combined total capacity (ACG) and specific combined capacity 

(ACS) have significantly impacted the assessment of suction lines and population development in plant 

reproduction. They defined SCA as those cases where certain hybrid combinations perform better or 

worse than expected based on the average performance of parental intake lines. Parents who show high 

mating ability in crossbreeds are considered to have good GCA. Still, if their mating potential is limited 

to a particular combination, they should have good ACS [7-11]. 
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Specific power combined with a variety of dominance 

Specific power combined with a variety of dominance (non-additive effects) and all three types of 

components of the epistemic interaction, as epistasis, is considered an indicator of loci. These include 

plugin and command-command interactions.It is clear from the above definitions that the ability to 

connect lines for key features was evaluated by examining a set of children and statistical analyzes 

designed with good experimental design. In addition, the parents are chosen to participate in raising and 

evaluating the offspring.Numerous methods have been used to assess the relative importance of GCA 

and SCA in plant reproduction. The first step is to check if GCA and SCA are significant at P = 0.05 or 

higher probability levels (0.01 or 0.001 etc.). If the GCA and SCA classifications are irrelevant, the 

effect of the epistatic gene can play a significant role in determining these traits (Nature Publications 

Source accessed) [12-16].The measure of predictability determines the type of activity factors involved 

in defining the trait and allows assumptions about the optimal resource allocation in hybrid cultivation: 

2σ2gca/2 σ2gca+σ2sca 

However, because, in most cases, small parents are used for crossings, the size of the GCA and SCA is 

estimated using the ratio of their total squares to the total number of squares crossed. 

New plant breeding techniques 

Manufacturing companies were asked if they used any of the seven methods. In addition, they 

should indicate for which companies and characteristics the methods have been used, as well as the 

stage of development of any commercial products based on these methods. Studies show that two or 

four of the 17 new drugs studied are used internally. Entrepreneurs have managed to develop cultures 

using some of these methods. 

Cisgenesis/intragenesis products at stages 1-3 included maize, canola (unstable traits), and 

potatoes (fungal resistance). With this method, since cisgenesis/intragenesis is subject to mandatory 

reporting in the EU and the information is stored in a public research database, we were able to 

supplement the research results with an analysis of the field studies conducted in the EU-26. The EU 

database shows potato field trials for late starch production and resistance to stasis via cisgenesis and 

intragenesis [17-22].According to research, agro-infiltration is used to grow potatoes, canola, and 

lettuce. In the case of lettuce, the aim was to test different types of resistance in the lettuce. Eventually, 

the use of RdDM in maize and oilseed rape was reported (up to level 3), and the development of 

relapses in some crops was accepted, but only in one phase of research. 

The economic benefits have led to the introduction of new techniques for growing plants. 

Experts appreciate the time saved compared to a standard creation. Several new plant breeding 

techniques speed up the breeding process, and hence the expected market results can be achieved, 

increasing the value of R&D investments. Cisgenesis uses the same gene pool as normal reproduction 

but is much faster when the appropriate gene is inserted directly into the elite precursors of the genus, 

saving transposition time. For example, Plant Research International took 12 years to develop cisgenic 

apples for apple skin resistance. Conversely, it took about 50 years for conventional methods to cross 

the elite strain with wild-type strains (which carry the resistance gene) [23-26]. 

Challenges of new techniques 
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Another consequence of the classification of plants as GMOs is the need to develop methods for 

the quantitative detection or identification of the final marketed product. This is a mandatory 

requirement in some regions, such as the EU5, but comes into play elsewhere due to global agricultural 

trade and differences in authorization requirements between trading partners. 

A major factor affecting visibility and recognition is preliminary DNA sequence information for 

a particular product. Plants obtained using the ZFN-1, and ZFN-2 methods (targeted modification of one 

or more nucleotides; Table 1) cannot be determined by DNA-based methods such as PCR, but rather 

there are predictions that introduced the change of nucleotide sequences. However, identification is not 

possible because identical changes may be caused by other methods of mutagenicity or natural genetic 

variation. The same conclusion can be applied to the ODM method [27-35]. 

Conclusion 

The interest of regulators and regulators in new agricultural practices is based on the assumption 

that the agricultural industry uses these practices and that commercialization is inevitable. However, 

there is no evidence that the facts support this hypothesis. Here we show that the products of various 

new technologies are making significant progress, indicating that the commercial sector has included 

them in important agricultural improvement programs. The industry is embracing new breeding 

methods because of potential technical and economic advantages over alternative methods. The extent 

to which methods are adopted and applied across a wider range of cultures depends on many factors, 

including the need to improve the technical efficiency of processes and decisions regarding their legal 

status around the world. In the coming years, many regulatory jurisdictions worldwide will make 

decisions to manage new crop cultivation practices that impact technology adoption. 
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