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sexual reproduction generates progeny that are genetically identical to the parent, a 

feature that has been exploited by plant and animal breeders through clonal selection 

and, where sexual recombination is combined with vegetative propagation, through 

hybridization. This review examines the genetic basis of clonal propagation and clonal 

selection, the principles underlying hybridization in clonally propagated crops, and the 

comparative merits and demerits of these approaches. Clonal selection preserves elite 

genotypes, fixes heterozygous vigour, and shortens breeding cycles in perennial and 

vegetatively propagated species, but it narrows genetic diversity and leaves populations 

vulnerable to pests, pathogens, and environmental stress. Hybridization, by contrast, 

generates novel genetic combinations and restores variability, but its benefits are only 

stabilized when superior hybrids are subsequently fixed through clonal multiplication. The 

review discusses key achievements in crops such as sugarcane, potato, banana, and 

ornamental plants, and closes with the authors' perspective on integrating clonal selection 

with hybridization for sustainable genetic improvement. 

Introduction 
Reproduction in plants and lower animals broadly follows two strategies: sexual 

reproduction, which involves meiosis and fertilization to generate genetically variable 

offspring, and asexual (vegetative or clonal) reproduction, which produces offspring through 

mitotic division without the fusion of gametes. Asexually derived individuals, collectively 

called a clone, are genetically uniform and identical to the parent plant, barring rare somatic 

mutations. This genetic fidelity makes asexual reproduction an important tool in crop 

improvement, particularly for perennial, vegetatively propagated, and highly heterozygous 

species such as sugarcane, potato, banana, sweet potato, and many ornamental and fruit 

crops, where sexual seed propagation either does not breed true or is agronomically 

impractical. Clonal selection is the practice of identifying and multiplying superior individual 

genotypes arising from natural populations or from a segregating sexual generation, thereby 

fixing a desirable combination of genes without further genetic reshuffling. Hybridization, on 

the other hand, is the deliberate crossing of genetically distinct parents to generate new 

variability, upon which selection can then act. In many vegetatively propagated crops, these 

two approaches are used sequentially: hybridization creates variability, and clonal selection 

subsequently fixes and multiplies the best-performing hybrid genotype indefinitely. 

Understanding the genetic character of asexual reproduction, therefore, is central to 

appreciating how clonal selection and hybridization complement one another in modern plant 

breeding. 

Genetic Character of Asexual Reproduction 
In asexual reproduction, a new individual arises from a single somatic cell or group of cells 

through mitosis, so the daughter plant inherits the complete diploid (or polyploid) genotype 
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of the parent without recombination or segregation. This has two important genetic 

consequences. First, all favourable and unfavourable genes, whether dominant or recessive, 

homozygous or heterozygous, are transmitted intact, so hybrid vigour (heterosis) that is 

normally lost through segregation in a sexual generation can be permanently fixed. Second, 

because no new allelic combinations are generated, the genetic base of a clonally propagated 

population remains narrow unless new clones are periodically introduced through 

hybridization, mutation, or somaclonal variation. Genetic variation within a clone can still 

arise through somatic mutation, chimeral sorting, or epigenetic changes, giving rise to what 

breeders term 'bud sports' or somaclonal variants. Such spontaneous variants form the raw 

material for clonal selection when true hybridization is not the source of novelty. 

Clonal Selection 
Clonal selection is a breeding method in which superior individual plants are identified 

within an existing, often heterogeneous, vegetatively propagated population, and are then 

multiplied asexually to establish a genetically uniform clone. Because the selected genotype 

is propagated by cuttings, tubers, corms, runners, grafting, or tissue culture rather than by 

seed, the desirable gene combination, including any heterozygous advantage, is fixed exactly 

as it exists in the selected plant. Classic examples include the selection of high-yielding 

sugarcane canes from seedling populations, the selection of disease-resistant or high-quality 

potato clones, and the selection of superior banana suckers. 

Hybridization 
Hybridization involves the controlled cross-pollination of two genetically distinct parents, 

chosen for complementary traits, to produce an F1 generation with new gene combinations. 

In sexually propagated crops the F1 or subsequent generations are grown from seed, but in 

vegetatively propagated crops the F1 population itself is segregating and heterogeneous; 

individual seedlings differ from one another. The breeder therefore evaluates this seedling 

population and clonally selects the single best genotype, which is then propagated 

vegetatively as a new variety. In this way, hybridization supplies novel variability while 

clonal propagation converts a single superior hybrid individual into a stable, uniform, and 

repeatable variety. 

Merits 
• Fixes hybrid vigour and complex heterozygous genotypes permanently, since there is no 

segregation in subsequent generations. 

• Ensures true-to-type, genetically uniform planting material, which simplifies agronomic 

management and quality control. 

• Shortens the breeding cycle, because a single outstanding genotype can be released 

directly as a variety without repeated cycles of selfing. 

• Allows breeders to combine hybridization (for novelty) with clonal propagation (for 

stability), capturing the benefits of both approaches. 

• Facilitates rapid, large-scale multiplication of elite genotypes through modern techniques 

such as micropropagation and tissue culture. 

Demerits 
• Produces a genetically narrow population, making the clone uniformly vulnerable to a 

single virulent pest or pathogen race. 

• Accumulates and propagates latent viral and other systemic pathogens through successive 

vegetative cycles, since these are not eliminated as they would be through seed 

transmission barriers. 

• Offers limited scope for further genetic improvement once a clone is fixed, unless new 

hybridization or mutation breeding is undertaken. 

• Vegetative propagation is often more labour-intensive, bulky to transport, and less 

amenable to long-term storage than true seed. 
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• Over-reliance on a few elite clones can lead to genetic erosion of locally adapted landraces 

and wild relatives. 

Achievements 
Clonal selection combined with hybridization has underpinned major gains in several crops. 

In sugarcane, clonal selection from interspecific hybrid seedling populations (Saccharum 

officinarum crossed with S. spontaneum and related genera) produced high-yielding, disease-

resistant commercial canes grown worldwide. In potato, clonal selection following 

hybridization has yielded varieties combining high tuber yield, processing quality, and 

resistance to late blight and viruses. Banana breeding has used hybridization between diploid 

and triploid genotypes followed by clonal fixation to develop Fusarium wilt-resistant, 

seedless dessert and cooking cultivars. Similarly, in ornamental horticulture, roses, 

chrysanthemums, and orchids owe much of their diversity to hybridization events whose 

most attractive individual seedlings were subsequently fixed and multiplied clonally through 

cuttings, grafting, or tissue culture, giving rise to the named cultivars sold commercially 

today. 

Authors' Perspective 

In the authors' view, clonal selection and hybridization should not be regarded as competing 

strategies but as complementary stages within a single breeding pipeline. Hybridization is 

indispensable for generating the genetic variability on which all further improvement 

depends, while clonal selection is the mechanism that converts a fleeting, segregating hybrid 

population into a stable, repeatable, and commercially deployable variety. The principal risk 

of this pipeline is genetic vulnerability: because clonal propagation freezes a genotype in 

place, a narrow portfolio of clones grown across large areas is inherently exposed to epidemic 

disease and changing climatic stress. The authors therefore advocate maintaining broad 

hybridization programmes and periodic re-selection, alongside the use of tissue culture and 

molecular screening for pathogen indexing, so that the genetic gains achieved through clonal 

fixation are not undermined by disease accumulation or genetic uniformity. Integrating clonal 

selection with continued hybridization, mutation breeding, and, where feasible, marker-

assisted selection offers the most sustainable path for long-term genetic improvement of 

vegetatively propagated crops. 

Conclusion 
The genetic character of asexual reproduction, namely the faithful mitotic transmission of an 

entire genotype, gives clonal selection its central strength: the permanent fixation of 

desirable, including heterozygous, gene combinations. Hybridization supplies the variability 

without which clonal selection would have little new material to act upon. Together, these 

two processes have produced many of the high-yielding, disease-resistant, and qualitatively 

superior varieties grown in sugarcane, potato, banana, and ornamental crops today. However, 

the same genetic uniformity that makes clonal selection valuable also makes it vulnerable, 

underscoring the continued importance of broadening the genetic base through hybridization, 

mutation breeding, and biotechnological tools. A balanced, integrated breeding strategy 

combining the novelty of hybridization with the stability of clonal selection remains the most 

effective route to sustainable crop improvement. 

References 
1. Allard, R.W. (1999). Principles of Plant Breeding (2nd ed.). John Wiley & Sons, New 

York. 

2. Simmonds, N.W., & Smartt, J. (1999). Principles of Crop Improvement (2nd ed.). 

Blackwell Science, Oxford. 

3. Chahal, G.S., & Gosal, S.S. (2002). Principles and Procedures of Plant Breeding: 

Biotechnological and Conventional Approaches. Narosa Publishing House, New Delhi. 

4. Poehlman, J.M., & Sleper, D.A. (1995). Breeding Field Crops (4th ed.). Iowa State 

University Press, Ames. 



Keerthivarman and Dharani (2026) Agri Articles, 06(04): 367-370 (JULY-AUG, 2026)     

Agri Articles ISSN: 2582-9882 Page 370 

5. Acquaah, G. (2012). Principles of Plant Genetics and Breeding (2nd ed.). Wiley-

Blackwell, Chichester. 

6. Sharma, J.R. (1994). Principles and Practice of Plant Breeding. Tata McGraw-Hill, New 

Delhi. 

7. Brown, J., & Caligari, P. (2008). An Introduction to Plant Breeding. Blackwell 

Publishing, Oxford. 


