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ABSTRACT: The vegetative propagation of sweetpotato crop by farmers involves taking of
vine cuttings, from a previous year's crop which increases the risk of a buildup of viruses and
other pathogens. The importance of virus diseases and their buildup in farmers’ planting
materials has been shown convincingly to drastically reduce yield of sweetpotato varieties.
This has contributed to slow sweetpotato breeding process as a result of genotype decline,
flower abortion and malformation of leaves. Chemical control measures to prevent virus
insect vectors are no longer useful as chemical sprays destroy insects' pollinators. However,
resistant sweetpotato varieties have made considerable contribution to plant breeding in
terms of yield and provision of planting material. As a result of the merits of disease resistant
sweetpotato varieties, this review discussed the "Breeding of clonally propagated
sweetpotato genotypes for acquired resistance to sweetpotato pathogen complex™. The review
indicated that sweetpotato plants that failed to inherit resistance genes could be made to
acquire defense mechanisms in field evaluation in hotspot fields and agro-ecologies through
adaptation breeding to incorporate resistance to pathogens in the clonally bred sweetpotato
genotypes. This enable the sweetpotato genotypes acquires natural resistance to major
diseases attacking the sweetpotato crop in the field. Resistance sweetpotato genotypes
eliminates losses from diseases and are environmentally friendly.
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INTRODUCTION

Sweetpotato [Ipomoea batatas (L.) Lam] is a dicotyledonous plant, belonging to the
Convolvulaceae family of about 45 genera and 1000 species, with only Ipomoea. batatas of
economic importance as food for man and feed and fodder for livestock (Woolfe, 1992).
There are over 1402 varieties of sweetpotato which skin and flesh color vary from white,
cream, and yellow, orange, pink, to deep purple depending on the variety. However, the
white/cream and yellow-orange fleshed colors are most common (Ahmad et al., 2006) and
almost all are affected by the same pathogens in the field. Wolfgang and his co-workers
(2012) reported that the annual sweetpotato production in Africa increased moderately from
11.6 million tonnes in 2002 to 12.9 million tonnes in 2006. Of which less than 20% of
production is traded in rural and urban markets. Although, data on piecemeal harvested
sweetpotato crop are difficult to collect. Sweetpotato performs well in relatively poor soils,
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with few inputs, and has a short growing period of between 3 to 4 months to harvest if
tuberous roots are the cultivation objective. However, the clonal propagation of Sweetpotato
and the use of re-growth encourage transmission of diseases from generation to generation.

Sweetpotato large tuberous roots can be consumed in various forms such as: boiled, steamed,
baked, and fried. Traditionally, sweetpotato tuberous roots can be pounded or mixed with
yam and eaten with vegetable soup, roasted and eaten with red palm oil or sauce, or made
into porridge. However, disease infection affects the yield quantity and quality of the food
products (Gibson et al., 2000). Within the sweetpotato gene pool, there is an enormous
amount of genetic variation for quality attributes. The combining of parents with medium to
high genetic values is all that is needed to produce high quality clones for various quality uses
(Islam et al., 2002) such as excellent disease resistance and high yield performance and other
traits. Although, Breeders always want to select for several traits concurrently, in practical
terms, quality breeding often means to improve quality and maintain genetic variation for
yield, yield stability, adaptability and resistant to major diseases such as viruses. Farmers
grow sweetpotato landraces by selecting planting materials from seemingly symptomless
parents. The sweetpotato crop is also grown in small plots that are interspersed among other
crops (intercropping) which may be a host plant for vectors. In most cases, sweetpotato is
grown continuously under rain fed or under irrigation and as such, mature and at times, newly
planted sweetpotato crop fields overlap, leading to perpetuation of sweetpotato virus disease
(SPVD). Sweetpotato plants affected by SPVD are low yielding (Karyeija et al., 1998).
However, the yield of the sweetpotato plants are curtailed when over 50% of the plants are
affected (Gibson et al., 2000). According to Gibson et al (2000), such high incidences are
rarely observed because, in areas of high population of whitefly vectors, and where SPCSV
are common, farmers grow SPVD-resistant sweetpotato landraces. These tend to be less
productive since they produce storage roots of a lower yield and quality than some SPVD -
susceptible exotic sweetpotato varieties (Gibson et al., 2000). The major challenge of SPVD
is not to reduce the incidences of SPVD but to enable farmers to grow more productive
varieties with little or no increase in the incidences of SPVD and other pathogens. This means
that acquired immune system of the crop can protect desirable varieties of both landraces and
hybrid genotypes released as varieties. Resistant sweetpotato varieties have made
considerable contribution to plant breeding in terms of yield. As a result of the merits of
disease resistant varieties, this review discussed "the breeding of clonally propagated
sweetpotato genotypes to acquired resistance to sweetpotato pathogen complex”.

Virus Buildup in Sweetpotato Plants

The virus disease complex of sweetpotato rapidly multiply itself in living sweetpotato plant
cells thereby causing damage to sweetpotato plant and considerably reduce its yield. Kreuze
and Fuentes, (2008) reported that more than 20 different viruses have been described
infecting sweetpotato worldwide, but only 15 of these are currently recognized by the
International Committee on Taxonomy of Viruses. A virus infection is spread by especially
aphids, which are piercing sucking insects which move from plant to plant and by plant
hopers and whiteflies causing leaf curl, leaf chlorosis, leaf mosaic, vein clearing, leaf
deformation and stunting of plants. Viruses are the most important pathogens in terms of their
ability to cause sudden and widespread epidemics (Ames ,2002). These insects can come
from the direct vicinity or from far away fields with other types of crops such as manihot
species and Telferia occidentalis. Viruses can also be spread by human hands that have come
in contact with an infected crop or crop products. Vegetative propagated plant material can
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spread viruses when they are used as planting materials in the field. However, the only
proven vectors of sweetpotato viruses are aphids and whiteflies (Stathers et al., 2005).
Sweetpotato varieties infected by viruses cannot be treated with chemicals, however,
chemicals such as pesticides could be used to control the insect vectors. The danger is that
beneficial insects that engage in inter-mating of parents during open pollination may be
destroyed and when this happens, it is a bad news to plant breeders that depends on open
pollination to generate genetic variability of the sweetpotato crop. Clonal propagation which
is the taking of vine cuttings from a previous crop increases the risk of a buildup of viruses.

Sweetpotato is a climbing, sprawling and crippling plant. As they grow, they are infected
with viruses. The virus in the sweetpotato plant is systemic Nwankwo and Opara, 2015).
Kreuze and Fuentes (2008) had reported that virus diseases buildup in farmers’ planting
materials has been shown convincingly in various experiments that it leads to yield reduction
(Jeude (2004). It was observed that sweetpotato cultivars planted using pathogen-tested
materials yielded 30-40% more, on average, then those grown from farm-derived planting
materials. Virus diseases form the most important biotic production constraint in sweetpotato
and are regarded second to sweetpotato root weevil in destructiveness. Most sweetpotato-
infecting viruses, however, show only mild or no symptoms when in single infection and the
damages caused by sweetpotato viruses are mostly through synergistic mixed infections
(Jeude (2004). According to Gibson et al (1997), SPFMV alone causes no symptom in
sweetpotato whereas SPCSV causes stunt growth, yellowing or purpling of lower leaves.
The prevalence of SPVD is closely related to abundance of whiteflies (Aritua et al., 1999).
Symptoms include severe stunting of the plant and small malformed leaves such as leaf
curling and dwarfing, leaf mottling and yellowing of veins sometimes with either a chlorotic
mottle or vein clearing. These symptoms are most apparent in young sweetpotato plants as
they get established, although plants can be infected at any age thereby reducing the plants'
vigour and yield. It was observed by SASHA (2012) that the virus diseases spread by insect
vectors such as whiteflies and aphids build up over time in the sweetpotato plants with each
passing season. Some sweetpotato varieties are more resistant to the virus infection than
others and produce less yield loss while susceptible varieties may disappear completely
within one or two seasons in areas with high virus pressure Kreuze, (2008) observed.

Nwankwo and Opara (2015) reported of a low investment into breeding virus resistant
genotypes, and selection procedures to meet farmers' needs by formal plant breeding. Most
imported exotic germplasm is highly susceptible to virus infection (Gibson et al., 2008) in the
locality. This makes successful breeding for virus resistant progress long term in nature and
complicated in designing parental breeding programmes. The cloning characteristic of
sweetpotato plant permits rapid and wide dissemination of successful genotypes and varieties
respectively and the exploitation of heterosis which is an important genetic factor for yield,
yield stability, adaptability and a significant index for disease resistance. However, the
multiplication and maintenance of vegetative propagules in virus loaded environment means
multiplication, maintenance and dissemination of virus loaded materials. Viruses attack the
leaves and floral parts of parents' plants for breeding purposes, cause flower abortion and
render the whole plant un-reproductive.

To achieve medium to long term virus resistant sweetpotato varieties is a challenge to
sweetpotato breeding because the performance of a parent in one generation is not a good
indicator for the value of a parent for the next generation. This is because the next generation
sweetpotato plants might accumulate enough virus inoculum for onward transmission to the
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next succeeding generations thereby continue the propagation of virus disease. At a point this
might lead to genotype decline and a loss of the genotype. Since viruses in sweetpotato plant
Is systemic, any seemingly symptomless sweetpotato vine collected for propagation in virus
endemic areas will eventually manifest the virus disease even in screen houses.

Adaptation Measures as a Means for Acquiring Disease Resistance

The adaptation of sweetpotato populations to new needs (environments, quality demands,
tolerance to pests and diseases) will be achieved quite rapidly through crop evolution. This
means evaluating the sweetpotato genotypes in hotspot disease areas to enable the genotypes
acquire resistance through adaptation. Examples for this potential abound in the sweetpotato
gene pool where it is possible to find genotypes which are specifically adapted to drought,
heat, cold (in tropical highlands), mineral-stress (including acid soils) or extreme salinity.
The yield, yield stability and adaptability (including genotype by environment of crops) are
often associated with resistance to biotic and abiotic stresses. Newly bred sweetpotato
genotypes succumb/broke down to viruses after a few years’ trial as result of accumulation of
the virus disease each year, being vegetative propagated. This is why breeding sweetpotato
genotypes with long time virus resistance is still a big challenge. However, acquiring
resistance through exposure in hotspot areas could confer long time resistance to certain
sweetpotato parthogens.

It was noted by Nwankwo and Opara (2015) that sweetpotato SPCSV resistance has been
found in germplasm screening programs and the resistance appears to be conferred by a
recessive allele that occurs in low frequency in the sweetpotato gene pool. Field resistance to
sweetpotato virus disease (SPVD) has been obtained in East Africa by screening large
numbers of sweetpotato genotypes from mainly local germplasm, and open pollinated seed
and limited controlled cross progenies, evaluated on-station and on-farm. It is certain that
sweetpotato varieties with resistance to SPVD will result in significantly higher yields and
yield stability in Nigeria. National breeding programmes in Nigeria should focus on selecting
for resistant sweetpotato varieties since 'resistant' is a very important trait in sweetpotato
breeding. This could be carried out by evaluating the sweetpotato germplasm in fields with
virus hotspots. However, resistance goes a long way in protecting sweetpotato plants for
losses due to diseases and pests. It is the cheapest way for disease control and does not add to
cost of production of the crop. Acquired resistance is the only control measure against SPVD
diseases of sweetpotato. Acquired resistance is environmentally friendly unlike pesticides and
fungicides which are hazardous to humans and beneficial insects. Disease resistance could
also be acquired by inheritance through hybridization and by incorporation through field
evaluation in hotspot virus zones.

Landraces a Source of Resistance to Sweetpotato

Nwankwo and his co-workers in 2017 described sweetpotato landraces to include chance
seedlings which have been selected and cultivated by farmers for millennium of years
although has not been officially released as variety or varieties. Sharrma, (1980)
acknowledged that crop species of landraces make significant contribution in the diet of the
people or as varieties in the farming system of the people or as progenitors in breeding
programme for the farmer preferred traits although this have not been scientifically evaluated
and release as varieties. The genetic variability present in the unscientific bred sweetpotato
population is not deliberately created by man but it is naturally present and therefore referred
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to as landraces (Teshome and Amenti 2010). Farmers in the sweetpotato growing States of
Nigeria depend on the sweetpotato landraces for survival. Sweetpotato landraces are adapted
to their local areas and have developed resistance to local pests and diseases. Sweetpotato
landraces gained recognition from farmers as result of their good qualities and as such, could
be used for genetic recombination (Nwankwo, et al., 2012). The landraces also contain
valuable sources of resistance to important diseases and pests, capable of adaptation to
environments where sweetpotato is grown, and other desirable characteristics such as high
dry matter content which is associated with culinary qualities preferred by consumers
(Huaman, et al., 1999). Huaman, et al., (1999) also pointed out that landraces could be a
source of resistance or immunity to sweetpotato virus diseases (SPVD) which has been a
hindrance to sweetpotato cultivation.

Acquired Resistance/Tolerance to Sweetpotato Virus Diseases

Nwankwo and co-workers (2017) reported that to incorporate disease resistant genes to the
sweetpotato genotypes, artificial high disease pressure condition (epiphytotics.) are created.
Infection works well when there is an outbreak of a plant disease that suddenly and rapidly
affects many plants in a specific area. Such an area is essentially designed in the field trial.
Although, the procedure depends on the type of disease, nature of the crop and place of
screening. However, field screening is usually done on hotspots. Hotspots are locations
where disease occurs naturally every year with considerable intensity by growing in
screening nurseries such diseases as viruses. Sick plots are developed by growing susceptible
variety year after year and even adding inoculum in a plot in the evaluation field. If the
screening sweetpotato plants are grown in such a plot, only the resistant ones will survive.
Some viral diseases which spread through insect vectors are inoculated by feeding insects on
diseased plants. Such insects acquire virus and become viruleferous and are then released on
the screening sweetpotato plants. Some varieties in coming in contact with the disease
become resistant. The disease resistance acquired in this way is not from nuclear genes. That
is the disease is not passed through the DNA in the nucleus during meiosis to be incorporated
into the genome of the yam plant. It is acquired. This leads to immunity of the sweetpotato
plant against the viral infection.

Viral Transformation (Transduction)

This method packages the desired genetic material into a suitable sweetpotato plant virus and
allows this modified virus to infect the sweetpotato plant. The genetic material which is the
DNA can recombine with the chromosomes in the cytoplasm of the sweetpotato plant cell to
produce transformant cells. The genomes of most viruses consist of single
stranded RNA which replicates in the cytoplasm of infected cell of sweetpotato plant and
form what is called transfection and not a real transformation. Transfection is the transfer of
viral material or the infection of sweetpotato plant cell with viral DNA leading to the
production of the virus in the cell. Since the inserted genes never reach the nucleus of the
sweetpotato plant cell and do not integrate into the host genome, the progeny (that is the
seeds) of the infected plants is virus-free and also free of the inserted gene. Sweetpotato
plants which acquire resistance by being exposed to viral infection this way can remain viral
free or resistant for a very long time (Balmori, et al. 2002). Acquired resistance is said to
occur when a particular microorganism obtains the ability to resist the activity of a particular
antimicrobial agent to which it was previously susceptible.

23


https://en.wikipedia.org/wiki/Viral_transformation
https://en.wikipedia.org/wiki/Transduction_(genetics)
https://en.wikipedia.org/wiki/RNA

African Journal of Agriculture and Food Science
Volume 1, Issue 2, 2018 (pp. 19-29)

1 \

Acquired Resistance Through Cytoplasmic Defense

www.abjournals.org
The plasmids in the cytoplasm of the sweetpotato plant cell contain extra chromosomal
DNA. A plasmid is a small DNA molecule within a cell that is physically separated from

a chromosomal DNA in the nucleus and can replicate independently. In nature, plasmids
often carry genes that may benefit the survival of the sweetpotato plant. For example, plasmid

can help the sweetpotato plant be antibiotic resistance. While the chromosomes are big and

contain all the essential genetic information for living under normal conditions, plasmids
usually are very small and contain only additional genes that may be useful to the
sweetpotato under certain situations or particular condition. Plasmids may carry genes that
the sweetpotato plant,

provide resistance to naturally occurring antibiotics in a competitive environmental niche for

or the proteins produced may act astoxinsunder similar
circumstances, or allow the sweetpotato plant to utilize particular organic compounds that
would be advantageous when nutrients are scarce in the soil environment (Marquis, 2009).
Plasmids carry hereditary information in the form of genes, the basic units of inheritance
(known as fertility plasmids) in order to transfer DNA to another bacterium. Marquis (2009)
observed that plasmids generally carry fewer genes than do chromosomes, and that the genes
that they carry are useful, but they are not essential, to the survival of the sweetpotato plant
cell. For example, some plasmids help bacteria make use of unusual food sources, such as
camphor or petroleum and could assist in disease prevention. Certain sweetpotato plasmids in
the cytoplasm that is resistance enable bacteria to degrade or inactivate antibiotics used to
halt bacterial growth, or to survive in the presence of heavy metals by converting the metals
into less toxic forms. Other plasmids in the sweetpotato plant cell enable the bacteria to

produce chemicals that are toxic to other organisms, including insects, humans, and other
bacteria. According to Marquis (2009), plasmids are important tools that are used in genetic

engineering. Marquis (2009) also noted that the structure of DNA is the same in all living

cells, so DNA from almost any organism can be combined with plasmid DNA. Plasmids
therefore serve as convenient vehicles for transferring genes from one organism to another
and could be used in conferring disease resistance in sweetpotato plants.

For instance, plasmids are used in the genetic engineering of plants. It involves a plasmid
known as a tumor inducing, or Ti, plasmid found in Agrobacterium tumefaciens, the
bacterium that causes crown gall disease in plants. When the Agrobacterium tumefaciens
bacteria enter a plant such as sweetpotato plants through a wound, they transfer the Ti
plasmid into nearby sweetpotato plant cells. The presence of the plasmid changes the growth
of the sweetpotato plant cells, resulting in the formation of a large tumor on the sweetpotato
plant. This natural process is used by scientists to manipulate the bacteria Agrobacterium by
removing the Ti plasmids from the Agrobacterium tumefaciens cells and to replace the
plasmids’ tumor-causing genes with genes that code for desirable characteristics. Nwankwo
and Opara (2015) reported that recombinant plasmids are being introduced into plant cells to
produce crop plants that are resistant to certain diseases, insect pests, or herbicides. This
recombinant plasmid technique despite using it for inducing disease resistance in nature could
also be used to improve the nutritional food value of sweetpotato plants.
Acquired Disease Resistance Through Genetic Exchange

Genetic exchange is a process through which a bacterium incorporates the DNA into a virus.
24
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DNA exchange is called transduction. Transformation and transduction generally transfer
only small amounts of DNA. Marquis (2009) reported that many bacteria are also capable of
transferring large amounts of DNA or even the entire genome (set of genes), through physical
contact. The donor cell generally makes a copy of the DNA during the transfer process so
that it is not killed. This method of exchange is called conjugation. DNA exchange enables
bacteria that have developed antibiotic resistant genes to rapidly spread their resistance to
other bacteria. Most of these processes take place within the cytoplasm of the cell and
between the cytoplasm of cells. Therefore, bacteria causing pathogens could transfer large
amounts of DNA through physical contact of the cells of sweetpotato plants thereby
conferring resistance to certain major diseases attacking the crop in the field. That is why
while breeding for disease resistance in sweetpotato genotypes, the diseased plants or host
diseased plants are included in the evaluation plots to enable the new sweetpotato genotype
acquire/develop resistance to the target pathogen(s).

Acquired Resistance Through Necrotic Defense Reaction

Sweetpotato plants during field evaluation acquire immunity/ resistance through Necrotic
Defense Reaction. The Necrotic Defense Reaction work like hypersensitivity. For example, If
the pathogen may penetrate the cell wall of the sweetpotato plant and establishes contact with
the protoplast of the cell, the nucleus is triggered into moving toward the invading pathogen
and disintegrate it resulting into brown, resin like granules forming in the cytoplasm. This
brown resin like granules first form around the pathogen and then throughout the cytoplasm.
As the browning discoloration of the cytoplasm of the plant cell continues, it led to the death
of the invading hypha. It then begins to degenerate stopping further invasion of the cells and
tissues of the sweetpotato plant. In bacterial infections of leaves of the sweetpotato plant, the
hypersensitive reaction results in destruction of all cellular membranes of cells in contact
with the bacteria, and that is followed by desiccation and necrosis of the leaf tissues invaded
by the bacteria. Bauer et al. (1995), observed that necrotic type of defense is common, in
diseases caused by obligate fungal parasites and by viruses and nematodes. He further
reported that the necrotic tissue isolates the obligate parasite from the living cells and tissues
of the plant on which it depends absolutely for its nutrition resulting in its starvation and
death. The faster the sweetpotato cell dies after invasion, the more resistant to infection the
sweetpotato plant seems to be. The isolated and death of the sweetpotato plant cells and
tissues that fell out of the leaves form spots on the leaves causing leaf-spot disease of
sweetpotato.

Acquired Resistance Through Cytoplasmic Defense Reaction

In cytoplasm defense reaction Agrios (2005) stated that most pathogens manage to penetrate
the cells of the plant in the field through wounds and natural openings and to produce various
degrees of infection. The sweet potato plants respond by forming structures that are more or
less successful in defending the plant from the pathogen invasion. Then the sweetpotato
plants cells under attack had to defend themselves through cytoplasmic defense reaction.
According to Chaudhary (2001), hypersensitive reactions is a potential defense reaction
which resulted as an increased sensitivity of hosts cells in the vicinity of infection site and is
expressed in the necrotic area. However, Agrios (2005) reported that necrotic tissue
separates the parasite from the living host and thereby stops further growth of the pathogen.
This type of resistance is governed by cytoplasm factors.
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Cao, and Dong, (1998), observed that hypersensitive response is a biochemical defense
mechanism that took place in the cytoplasm of the cell of the plant. It happens as soon as the
pathogen attack the sweetpotato plant and establishes contact with the cell of the host
sweetpotato plant, the nucleus of the attacked cell moves toward the invading pathogen,
attack and disintegrates it. This resulted into brown, resin-like granules to form in the
cytoplasm, first around the point of penetration of the pathogen and then throughout the
cytoplasm (Agrios, 2005). As the browning discoloration of the sweetpotato plant cell
continues, death sets in, the invading hypha begins to degenerate and die. In most cases the
hyphae do not grow out of such cells thereby stopping the invasion of the cells of the
sweetpotato plant.

When there are bacterial infections of sweetpotato leaves, the hypersensitive response results
in the destruction of all cellular membranes of cells in contact with the bacteria, which is
followed by desiccation and necrosis of the leaf tissues invaded by the bacteria. The necrotic
tissue of the sweetpotato leaf isolates the parasite from the living substance on which it
depends for its nutrition resulting in the bacteria starvation and death (Loebenstein 2009).
This inactivated the pathogen. The faster the sweetpotato plant cell dies after invasion, the
more resistant to infection the sweetpotato plant seems to be. The compounds and pathways
developed by the sweetpotato plant during the hypersensitive response latter serves as the
springboard for localized and systemic acquired resistance for the sweetpotato plant. Agrios
(2005) acknowledged that the cytoplasm plays a crucial part by surrounding the clump of
hyphae, and disintegrates the mycelium of the pathogen. This stops the invasion of the
pathogen thereby leading to the survival of the sweetpotato plant.

Pluses for Breeding Sweetpotato with Natural Defense Systems

One of the most effective means of controlling plant diseases in sweetpotato crops is the
breeding of resistant varieties. This is because Sweetpotato plants’ use their natural defense
systems during disease development to protection themselves. Plant breeders select resistant
sweetpotato cultivars with genes for countering harmful strains of pathogens. Diseases,
caused by vascular pathogens and viruses that cannot be controlled adequately by other
means, the use of resistant sweetpotato varieties provides the only means of producing yields
without the use of pesticides {Gaudet, et al. 2000). According to Agrios (2005), there are
pluses for using plants that acquired resistance. The use of resistant varieties is the least
expensive, easiest, safest, and without polluting the environment using chemicals. Therefore,
adaptation breeding to incorporate resistance to pathogens in clonally bred sweetpotato
genotypes is a necessity in order to enable the sweetpotato genotypes acquire natural
resistance. This will enable the variety or varieties acquired resistances to major pathogens
attacking the sweetpotato crop before they are released as resistant varieties. After the
release, sanitary management strategies are put in place to reduces the exposure of the
sweetpotato variety to large pathogen populations (Agrios, 2005). The cultivation of resistant
sweetpotato varieties not only eliminates losses from diseases but is also environmentally
friendly (Agrios (2005).
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CONCLUSION

Sweetpotato plants in the fields are attacked by of pathogens. Most sweetpotato plants have
developed/acquired natural defense strategies that successfully ward-off these pathogens and
overcome them. Therefore, sweetpotato plants that failed to inherit resistance genes could be
made to acquire defense mechanisms through field evaluation in hotspot fields and agro -
ecologies through adaptation breeding to incorporate resistance to pathogens in the clonally
bred sweetpotato genotypes. This is to enable the sweetpotato genotypes acquires natural
resistance to major diseases attacking the sweetpotato crop in the field. Breeding resistance
sweetpotato genotypes through field adaptation evaluation eliminates yield losses from
diseases and is environmentally friendly.
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