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ABSTRACT

Sweet potato production is constrained by many biotic factors which include parasitic root knot nematodes. Root
knot nematodes (RKN) pose a significant threat to a wide range of agricultural crops. The effect of RKN on sweet
potatoes include reduced yields and poor quality of the tubers, high costs of production and hence loss of income.
Moreover, development of resistance by RKN has partly rendered various pest management strategies ineffective,
therefore risking food security. It is likely more losses may be experienced in future due to ongoing withdrawal of
nematocides from the market. Information on distribution and management of root knot nematodes is limited. This
study aimed in the isolation and characterization of root knot nematodes from soils and root tubers of sweet potato
farms in different agro ecological zones of Kirinyaga County. From the undertaken study, prevalence and
distribution of root knot nematodes was analyzed based on early cropping of sweet potatoes between one to two
months and post harvested farms. Across all sweet potato farms, identification through microscopy revealed
parasitic RKNs that were Meloidogyne species, Pratylenchus species, Trichodorus species among other spiral
nematodes (Helicotyllenchus species and Scutellonema species) that are also categorized as parasitic nematodes.
Reniformis (Rotylenchus species) were also identified as well as predatory nematodes which were singled out too
under microscope observations. Root tubers that were stained pink with phloxine B showed large galls with mature
female root knot nematodes under microscopy. Based on the questionnaire answers from farmers, they were familiar
with nematode symptoms on sweet potatoes however, awareness of nematodes was low.
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INTRODUTION

Sweet potato (Ipomoea batatas L. Lam) is a short-season tropical crop, which grows on marginal and degraded soils
with less input (Kolombia et al, 2020). It is ranked as the seventh most important crop in the world with a total
production of 138 million tonnes, and a total production of 871,010 tonnes in Kenya (FAOSTAT, 2018). Sweet
potatoes form a major staple in diet along with Irish potatoes, bananas and cassava providing food security in rural
household (Omotobora et al, 2014). Sweet potatoes are highly nutritious, enriched with proteins, carbohydrates and
vitamins (Sun et al., 2012). Hence, it has a tremendous potential to promote food security, to alleviate poverty and
as a supplement to an alternative staple food resource to poor farmers. However, its production has been decreasing
due to variety of factors, which include biotic, abiotic and social factors (Karuri et al, 2017).

Among the biotic factors that affect sweet potatoes are root knot nematodes (RKN) which are ranked the most
economically damaging parasites with a wide host range and environments (Jones et al. 2013; Seesayo et al., 2017).
They are widely distributed and the host list has become so large that it includes nearly all cultivated plants. They
feed on plant tissues resulting to decrease in growth, yield and quality of crops, for example, cucumber (Kayani et
al., 2017), tomatoes (Centitas et al., 2018), soybeans (Lee et al., 2018) and potatoes (Mburu et al., 2020). Up to 25%
of yield loss for agricultural crops have been recorded by Rocha et al., (2017). The presence of RKN in many sweet
potato farms has negatively affected its production by lowering yield and quality of sweet potato tubers (Briar et al.,
2016). An average of 41.8 - 88.4% yield loss of sweet potatoes is experienced by farmers depending with the level
of root knot nematodes infection (Akinsanya et al., 2019).

The effect of root knot nematode in sweet potatoes include stunted vines, discoloured cracked roots and reduced
quality and yield of the tubers (Hunja et al., 2017). Males are eel-like and females are pear-shaped. Females remain
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hence reducing market quality of sweet potatoes (Karuri et al., 2017; Adomako et al., 2020). The tissues of the
infested roots often die and decay, especially late in the season. When the root systems of young plants are seriously
injured, the plants appear sickly and yields are reduced and plants often die. Root knot nematodes abundance and
composition in the soil is influenced significantly by soil property (calcium, potassium and iron), temperature and
rainfall (Nielsen et al., 2014). Geographical distribution of RKN is largely dependent on environmental factors such
as moisture and temperature (Sasser, 1997; Karuri et al., 2017). The type of farming system also plays a big role in
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the infestation by root knot nematodes (Waiganjo et al., 2006). Moreover, RKNs have the ability to rapidly spread
and to colonize new localities (Bebber et al. 2014). The changes of the environment can modify host immune
responses, parasite virulence and the specificity of their interactions. Therefore, there is need for continuous survey
and characterization of RKNs to determine the change in host parasite evolutionary trajectories and their potential
for speciation under different agroecological zones (Fournet et al., 2016).

Root knot nematodes are characterized using microscopic observation and further by molecular techniques.
Microscopic observation is done to identify their morphology including perineal patterns, however it is impractical
to differentiate strains (Gine et al., 2016). Molecular techniques have been found to be more reliable and successful
in identifying root knot nematode species (Blok et al., 2002; Hu et al., 2011; Niu et al., 2012). Molecular studies
have been based on using root knot nematode rDNA (Ye et al., 2019), microRNAs (Medina et al., 2017), nuclear
ribosomes and mitochondrial gene sequence (Janssen et al., 2017). Molecular techniques can underestimate or
overestimate species by intraspecific sequence variants and need for further optimization to enhance precision is
required (Waeyenberge et al., 2019). Due to new strain formation, molecular characterization is therefore an
important and reliable way of identifying the isolated species from both soil and infected sweet potato tubers.

The objectives were to estimate the prevalence and distribution of root knot nematodes in sweet potato farms from
different agroecological zones in Kirinyaga County. To isolate and characterize root knot nematodes using
morphological techniques from different agroecological zones in Kirinyaga County.

METHODOLOGY

Data Collection

Prevalence and Distribution of Root Knot Nematodes

In each of the selected agroecological zone, sweet potato farms were sampled for prevalence of nematodes. A
systematic (zigzag) sampling pattern, was used when collecting soil and sweet potato tubers in the farms. Five
transects (plots) laid diagonally in every potato farms were established. In every plot, 500 g of soil were collected
(Soil depth of 1-5 cm) using clean sterile soil auger. Fifteen (15) potato tubers were collected randomly from every
plot where infection was high and examined for symptoms of nematode infestation. The soil samples and the tubers
were packed in separate zip lock bags, labelled appropriately then packed in cool box and transported to Chuka
University for nematode extraction. Once in the laboratory, samples were stored at 4°C prior to parasite isolation.

Incidences and Prevalence of Root Knot Nematodes in Soil

) Laboratory Procedure
- The following staining process was done to stain the egg masses.
" Staining root knot nematodes Egg Masses

- Roots were gently rinsed in tap water free of debris.

- The clean roots were placed in a tray containing Phloxine B 0.15g/L of water for 15-20 minutes.

- The stained Pink-red egg masses were counted first in the original weight capture on the weighing scale
and later converted to 10g an extrapolated figure for reporting.

- The isolated root-knots each with an individual female of Meloidogyne species were observed.

" Stained Sweet Potato Root Tubers showing Galls

Arrows showing stained egg masses, galls where there is only a single female inside each small gall.
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Extracted Mature Females
There were differences in shape and size of extracted mature females a clear indication that there were probably
different Meloidogyne, spp affecting the sweet potatoes.

RESULTS

Tubers with root knot nematode symptoms were presented and analyzed based on galls formed and a significant
amount of root knots were identified. Affected root tubers were weighed prior and after staining then observed under
microscope for egg mass count. Each gall contained one mature female that laid eggs enough to form galls. There
were differences in shape and size of extracted mature females from galls seen under microscope, a clear indication
that there were probably different Meloidogyne species affecting the sweet potatoes.

Microscopy observation of collected soil samples revealed all three stages of Meloidogyne species that were
captured; mature females with eggs, J2, and J3. Some of the nematodes observed from soil of different farms were
Meloidogyne species, Pratylenchus species, Trichodorus species, spiral nematodes (Helicotyllenchus and
Scutellonema species) as well as reniformis (Rotylenchus species). Non parasitic (free living and predatory)
nematodes were also observed.
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