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production (Sanchez et al.. 2009). Further research is needed to explore ways
o balance these traits, potentially through the use of marker-assisted selection
1o decouple carotenoid biosynthesis from dry matter accumulation.
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In conclusion, this study sheds light on the phenotypic and genotypic variation
in yellow root cassava, with some applications for breeding programs. The
identification of key markers associated with carotenoid content and CMD

. Future research could focus on optimizing the
balance between yield. carotenoid content, and other key traits for yellow root
cassava as a sustainable and nutritious food source.
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« Dry matter content. Dry matter content, which ranged from 28% to 44%,
showed a strong negative correlation with carotenoid content (r = -0.68),
suggesting a possible trade-off between high carotenoid levels and dry
matter, which could impact the industrial viability of high-carotenoid
varieties (Ceballos et al.. 2013).

Genotypic Variation
Genotypic analysis using simple sequence repeat (SSR) markers identified
several loci associated with carotenoid biosynthesis and disease resistance.

Notably, markers on chromosomes 4 and 9 were strongly associated with high
MWD<M1LM these regions harbor key genes
(Welsch et al, 2010); also, a marker on

Il\. um to cassava mosaic disease, as

genotypes carrying this marker exhibited significantly lower CMD incidence
(Legg et al.. 2014).

Markers linked to yield-related traits were also identified. although the
associations were weaker compared to those for carotenoid content and CMD
resistance. These findings indicate that thus carotenoid biosynthesis is under
strong genetic control, root yield is likely influenced by a combination of genetic
and environmental factors (Iglesias et al.. 2002).
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2010). Additionally, a marker on chromosome 12 was
associated with resistance to cassava mosaic disease, as
genotypes carrying this marker exhibited significantly lower
CMD incidence (Legg et al., 2014).
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The 20 yeliow root cassava genotypes that grow across two agro-ecological
zones show a lot of phenotypic variation in things like root color intensity. yield,
and dry matter content (Table 1).
. mwmmmnyovymmmon indicative of
carotenoid content, varied significantly among the genotypes. ranging

while genotypes i
mmmowuzrwlgmanmua intensity was
{p < 001), that the observed variation
was not due to environmental factors alone (Bechoff et al. 2015).
Yield: Significant
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showed a strong correlation with carotenoid content (r = -0.68)
trade-off between high carotenoid levels and dry
mm which could impact the viability of high : . .
varieties (Cebatios et al.. 2013). Copy Regrres ate
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The results of this study highlight the significant phenotypic and genotypic
variation in yellow root cassava, with important implications for breeding
programs aimed at improving both the nutritional and agronomic qualities of Merui » Explair
the crop. The observed variation in carotenoid content underscores the
P ial for g with higher b levels. which could
help address vitamin A deficiency in populations that rely heavily on cassava as
a staple food (Bouis et al., 2011)

The trade-off between carotenoid content and dry matter content is a critical
consideration for breeders, as high-carotencid varieties may not meet the
needs of industrial users who require high dry matter content for starch
production (Sanchez et al., 2009). Further research is needed to explore ways
to balance these traits, potentially through the use of marker-assisted selection
to decouple carotenoid biosynthesis from dry matter accumulation.

Cogy Regenena

The i it of ge markers with CMD resistance is
particularly promising, es CMD continues to pose a major threat to cassava
production in sub~$ah:un Africa. The development of CMD-resistant varieties

through rk could signi ly reduce the impact of this
disease, while also enhancing the nutritional value of the crop (Legg et al,
2014)

In conclusion, this study sheds light on the phenotypic and genotypic variation
in yellow root cassava, with some applications for breeding programs. The
identification of key markers associated with carotenoid content and CMD
resistance can help us develop cassava varieties that are nutritionally enhanced
and also agronomically viable. Future research could focus on optimizing the
balance between yield, carotenoid content, and other key traits for yellow root
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