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Abstract. Mau YS, Wadu MN, Ndiwa ASS, Markus JER, Arsa IGBA. 2021. A screening of resistance to sweet potato weevil (Cylas
formicarius Fab.) in a collection of sweet potato clones under laboratory conditions. Intl J Trop Drylands 5: 41-47. Sweet potato is a
potential carbohydrate source as a rice substitute in Indonesia, especially in East Nusa Tenggara (ENT). However, the productivity of
this crop is still low at the farmer level due to, among others, the use of low-yielding varieties and yield loss caused by sweet potato
weevil (SPW), Cylas formicarius. The use of SPW resistant varieties is considered the most effective and eco-friendly way of
controlling the pest. However, the availability of resistant varieties is currently limited. This study aimed to evaluate the SPW-induced
damage intensity and SPW-resistance level in a collection of sweet potato clones. The study was conducted in the laboratory of
Universitas Nusa Cendana, Kupang, Indonesia. Observed variables included the percentage of damaged roots, the intensity of root
damage, the number of C. formicarius per root, the number of feeding tunnels per root, root epidermal thickness, and root latex level.
Observed data were subjected to analysis of variance followed by Duncan's post hoc test of 5%, except root latex level that was
subjected to descriptive analysis. A correlation analysis was also performed. The damaged root percentage ranged from 77.8% to 100%,
and the intensity of root damage was from 14.0% to 76.6%. The laboratory assay categorized the tested genotypes into Moderately
Resistant, Moderately Susceptible, and Susceptible levels, with the Resistant category being absent. The SPWs ranged from 1.4 to 31.9
per root, while the number of feeding tunnels ranged from 1.4 to 31.1 per root. The observed sweet potato genotypes possessed root
epidermal thickness between 1 mm to 4 mm, and the root latex was low to a high level. The study revealed a strong correlation between
the damaged root intensity and the number of feeding tunnels per root or SPWs per root. A highly positive correlation was also observed
between the number of SPWs and the number of feeding tunnels per root. A weak and positive correlation was found between root
epidermal thickness and the number of SPWs or feeding tunnels per root.
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INTRODUCTION

Crop production and productivity are affected by
factors such as the genetic potentials of the crop,
environment (growing) condition, and biotic factors. In
addition, the agronomical practices applied also play an
essential role in crop productivity. Suboptimal conditions
of at least one of these factors may lead to low crop
production and productivity. In practice, more than one of
these factors may occur altogether in suboptimal
conditions. Thus, managing a crop cultivar to produce
genetic potential is a challenging task. Therefore, driving
all these factors close to their optimal conditions is
necessary for maximum crop productivity.

Pests and diseases are generally considered as biotic
factors hampering crop production. In sweet potato
(Ipomoea batatas L. (Lam)), sweet potato weevil/SPW
(Cylas formicarius (Fab.)) is known as the most
devastating pest of the crop (Talekar 1982; Chalfant et al.
1990; Smith and Beuzelin 2015; Chen 2017) as its
infestation directly implicates in high storage root damage
intensity, and hence, high storage root yield loss is

inevitable (Jansson et al. 1987; Alcazar et al. 1997; Nderitu
et al. 2009).

Chemical control is the most popular way of controlling
the SPW (Smith and Beuzelin 2015; Chen 2017), but this
method is considered not environmentally safe. Thus,
reducing the use of chemical pesticides and promoting
more ecologically safe control measures are strongly
encouraged. In addition, the use of chemical control
strategy is also sometimes ineffective because the weevils
are subterranean and spend most of their life cycles inside
the roots (Anyanga 2015). Thus, the use of resistant
varieties is considered an efficient and more
environmentally friendly control method of SPW.
Furthermore, resistant varieties are also more appropriate
for the subsistent sweet potato farmers as they lack the
chemical control strategy (Chen 2017). Nonetheless, SPW
resistant varieties are hardly available (Mao et al. 2001;
Mau et al. 2011).

Sweet potato is the second most important root crop in
East Nusa Tenggara (ENT) Province, Indonesia, after
cassava (BPS NTT 2020). It has been used as a substitute
for rice and maize as a staple food. However, the



42 INTL J TROP DRYLANDS 5 (2): 41-47, December 2021

productivity of the crop in the ENT province is still low
(~9 t ha-1) as compared to that of the national level (~17 t
ha-1) (BPS Pusat 2020). This low productivity is caused by
many factors such as common-yielding variety, poor
cropping techniques, drought stress, and also pests and
diseases infestations, most specifically the SPW.
Developing sweet potato cultivars with the high-yielding
ability and good resistance to SPW is a promising approach
to tackle the problem. This can be achieved by breeding
using the existing and introduced sweet potato germplasm
and selecting at the early stages of crop -cultivar
development. The desirable traits can be introgressed in the
earlier generation chosen clones. The incorporated features
appear in advanced ages among candidate clones for
registration as superior varieties, where SWP resistance is
among the unique traits of the candidate variety.

Several purple, orange and yellow-fleshed sweet potato
hybrid clones that have been generated and evaluated for
yield potential and drought tolerance (Mau et al. 2019) are
potential sources of SPW resistance. Evaluation of these
clones at an early generation would allow the selection of
clones that exhibit the desirable agronomical traits and
SPW resistance. Therefore, this study aimed to evaluate the
response of yellow and purple-fleshed sweet potato clones
to SPW infestation in the laboratory and identify sweet
potato clones with good resistance to the weevil.

MATERIALS AND METHODS

Study site and plant materials

The study was carried out at the Integrated Field
Laboratory of Archipelagic Dryland of Universitas Nusa
Cendana, from August to November 2019. Nineteen sweet
potato clones were used in the study, consisted of 15
hybrids and four Indonesian released varieties (Table 1).
The hybrid clones were produced from crossing between
local cultivars and national varieties. The Indonesian
released types were provided by the Indonesian Legume
and Tuber Research Institute (ILETRI), Malang, East Java.

Experimental design and procedures

The laboratory experiment was done by an artificial
infestation of sweet potato storage roots using adult Cylas
formicarius collected from a rearing experiment. The
laboratory assays were carried out following Supriyatin and
Rahayuningsih (1994) and Zuraida et al. (2005).

The roots of tested sweet potato clones were harvested
in the field 18 weeks after planting. The harvested roots
were washed under running water and air-dried at room
temperature for about one hour. Three fresh roots of about
250-300 g each were put into a plastic container of 4 L
volume covered with a plastic mesh. Each clone consisted
of three replicates.

Five pairs of newly emerged sweet potato weevils
(SPWs) were introduced into each plastic container and
kept at room temperature for five days to allow the female
SPW to oviposit. After five days of infestation, the SPW
pairs were replaced from the plastic containers. Next, the
containers were kept at room temperature for 30 days, after

which the roots were taken out from the plastic containers
and observed for the research variables.

Observation

Observed variables included percentage of damaged
storage roots, storage root damage intensity, number of
weevils (adult + immature) per root, number of feeding
tunnels per root, root epidermal thickness, and root latex
level.

Percentage of damaged roots

The tested roots were examined for damage related to
SPW feeding, as shown by feeding punctures or feeding
cavities in the root surface. Root with damage symptoms
was classified as damaged, and that without any damage
symptom was considered undamaged by SPW.

The percentage of the damaged root was calculated as:

a
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Where: I: Percentage of the damaged root, a: damaged

root, b. undamaged root

Table 1. Sweet potato genotypes evaluated for resistance to sweet

potato weevil

Genotype code Flesh colour Origin .Of
population

UNC2016.CIL/JPV.01 Purple Hybrid Clone
UNC2016.CIL/JPV.02 Light purple Hybrid Clone
UNC2016.CIL/JPV.04 Light purple Hybrid Clone
UNC2016.CIL/JPV.05 Purple Hybrid Clone
UNC2016.KDL/NPL.02 Purple Hybrid Clone
UNC2016.JPV/KDL.08 Light orange Hybrid Clone
UNC2016.JPV/KDL.11 Pale orange Hybrid Clone
UNC2016.JPV/KDL.02 Light purple Hybrid Clone
UNC2016.NPL/JPV//KDL.02 Orange Hybrid Clone
UNC2016.KDL/NPL.01 Orange Hybrid Clone
UNC2016.NPL/PSOL.16 Purple Hybrid Clone
UNC2016.JPV/KDL/NPL-04-1  Light purple Hybrid Clone
UNC2016.JPV/KDL/NPL-04-2  Purple Hybrid Clone
UNC2016.PSOL/NPL-15 Orange Hybrid Clone
UNC2016.KDL/V1-CIL-01 Light orange Hybrid Clone
Antin-1 Purple ILETRI*
Beta-1 Orange ILETRI*
Beta-2 Orange ILETRI*
Kidal Yellow ILETRI*

Note: * Indonesian released variety

Table 2. Percentage and score of root damage intensity (Amalin

1994)

% Damage symptom

Damage score

<1%

1-25%
26-50 %
51-75 %
76-100 %

abrwnN e
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Storage root damage intensity

All roots in the plastic container were observed for root
damage intensity. The root was cut lengthwise into two
parts of the same size, and the internal damage was
observed for the damage intensity. The damage intensity
was determined by visually estimated the percent area of
damage of the internal root surface and then was given a
damage score (Amalin 1994). Roots with 0% to < 1%
damage intensity were scored 1, and those exhibiting
internal damage of > 1% were given a score as presented in
Table 2. The damage intensity scores were then used to
classify the SPW resistance level of the tested genotypes
into; Resistant (R) (scores 1.0-< 1.5), Moderately Resistant
(MR) (scores 1.5-< 2.5), Moderately Susceptible (MS)
(scores 2.5-< 3.5) and Susceptible (S) (scores 3.5-5.0).

Number of SPWs (imago + immature) per root

The number of SPWs per root was observed inside and
outside the root within the plastic container. The
observation was done after the roots were examined for
root damage intensity.

Number of feeding tunnels per root
The number of feeding tunnels was observed on the
root surface, and the average was taken.

Root epidermal thickness

Freshly harvested roots from the field of about 250-300
g each were cut crosswise into the same size, and the
epidermal thickness was measured. Three replicates were
done in each genotype.

Root latex level

Freshly harvested roots were broken into two by using a
knife to allow the flow of the latex. The latex was collected
from the broken, exposed surface with a tube. The amount
of latex was then classified into low, medium, and high.

Data analysis

Arcsine transformed the percentage of damaged root
and root damage intensity data. Those of the total SPWs
and the number of tunnels per root were changed by square
root + 0.5 before ANOVA. Root epidermal thickness was
subjected to ANOVA without transformation. Variables
significantly affected by the treatments were subjected to
post hoc Duncan Multiple Range Test (DMRT) at the 5%
significant level to see the difference between the treatment
means. The root damage intensity score data was used to
group the SPW resistance level of tested sweet potato
clones. Root latex production was subjected to descriptive
analysis. Correlation analysis was carried out to see the
relationship between the observed variables.

RESULTS AND DISCUSSION

Percentage of damaged root and root damage intensity

Fresh roots harvested from the field experiment were
used for the laboratory assay. After one month of SPW
infestation, the roots were examined for the percentage of
the damaged roots and the intensity of root damage, as
presented in Table 3.

Table 3. Means of the percentage of the damaged root, root damage intensity, root damage score, and SPW resistance level of tested

sweet potato genotypes

Sweet potato genotype/code Damaged root (%0)

Root damage intensity (%)

Root damage SPW resistance

score level*
UNC2016.CIL/JPV-01 88.89 @ 46,72 cde 3.10 MS
UNC2016.CIL/JPV-02 100.00 54.84 cdef 3.05 MS
UNC2016.CIL/JPV-04 100.00 ®© 14.09 @ 2.08 MR
UNC2016.CIL/JPV-05 88.89 b 13.95 @ 1.77 MR
UNC2016.KDL/NPL-02 77.78 @ 39.60 < 3.03 MS
UNC2016.JPV/KDL-08 88.89 b 65.33 defo 3.94 S
UNC2016.JPV/KDL-11 88.89 b 47.08 cde 3.07 MS
UNC2016.JPV/KDL-02 77.78 @ 41.10 cde 2.89 MS
UNC2016.NPL/JPV/KDL-02 77.78 @ 50.06 cde 3.23 MS
UNC2016.KDL/NPL-01 100.00 © 76.60 ¢ 3.72 S
UNC2016.NPL/PSOL-16 88.89 © 72.17 ©f9 3.53 S
UNC2016.JPV/KDL/NPL-04-1 100.00 @ 41.90 cde 2.65 MS
UNC2016.JPV/KDL/NPL-04-2 100.00 @ 51.23 cde 3.04 MS
UNC2016.PSOL/NPL-15 100.00 @ 52.92 cde 3.06 MS
UNC2016.KDL/V1-CIL-01 88.89 b 32.62 be 2.60 MS
Antin-1 88.89 © 67.46 T 3.95 S
Beta-1 66.67 2 41.69 cde 2.55 MS
Beta-2 66.67 @ 19.27 2.18 MR
Kidal 100.00 @ 11.37 @ 1.72 MR
Coefficient of Variation (%) 14.40 13.37
Standard Error 2.69 2.90

Note: Different superscripts letters within the same column denotes significant difference (DMRT 0.05) among means. MR: Moderately
Resistant, MS: Moderately Susceptible, S: Susceptible. *Resistance level was determined based on Score of Root Damage Intensity

(Amalain 1994)
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Table 3 reveals that most tested SPW damaged sweet
potato clones, ranging from 66.7-100% of the evaluated
roots. For example, about 66.7% of storage roots of the
check varieties Beta-1 and Beta-2 were damaged by SPW,
while three hybrid clones (UNC2016.KDL/NPL-2,
UNC2016.JPV/KDL-2, and UNC2016.NPL/JPV/KDL-2)
had 77.8% of their storage roots been damaged by SPW.
The remaining sweet potato clones had 88.9-100% of their
roots damaged by the SPW.

The percentage of the damaged root as described above
was determined based on SPW damage on the surface of
tested roots, regardless of the damage intensity. In contrast,
the root damage intensity was determined based on visual
observation of internal root damage described in Table 3.
The root damage intensity of the evaluated sweet potato
clones varied significantly, ranging from 11.4% to 76.6%.
Table 3 shows that 10 of the tested clones suffered root
damage intensity of less than 50%, while the rest nine
clones had more than 50% root damage intensity.
Sweetpotato genotypes suffering the least (< 20% root
damage intensity) included the check varieties Kidal and
Beta-2 and the hybrid clones UNC2016.CIL/JPV-4 and
UNC2016.CIL/JPV-5. While the highest root damage
intensity was  observed in the hybrid clone
UNC2016.KDL/NPL-1, which was not significantly
different from that of Antin 1, UNC2016.NPL/PSOL-16,
and UNC2016.JPV/KDL-8. These data presumably
indicate varying resistance levels of the tested sweet potato
clones against C. formicarius.

Storage root damage score and SPW resistance level
The storage root damage intensity was assigned with
root damage scores before the SPW resistance level of the

tested sweet potato genotypes. The root damage intensity
was scored 1 to 5 (Amalin 1994; Mau et al. 2011) as
presented in Table 3 and used to classify the resistance
level of the tested clones. The damage scores ranged from
1.72 to 3.72, which organized the tested clones into three
categories, i.e., moderately resistant (MR), moderately
susceptible (MS), and Susceptible (S). Only two hybrid
clones (UNC2016.CIL/JPV-4 and UNC2016.CIL/JPV-5)
were relatively resistant to SPW, while the remaining
hybrid clones were either moderately susceptible or
susceptible to SPW. Meanwhile, of the four check
varieties, Beta-2 and Kidal were relatively resistant and the
remaining two checks, i.e., Beta-1 and Antin-1, were
moderately susceptible and susceptible, respectively. Thus,
none of the 17 tested clones was resistant to SPW.

Number of SPWs and feeding tunnels, root epidermal
thickness, and root latex level

In addition to the percentage of damaged root and root
damage intensity, other variables assumed to be correlated
with these two variables were also observed. These
included the number of SPWs per root, number of feeding
tunnels per root, root epidermal thickness, and root latex
level. Data of these variables are presented in Table 4.

The results demonstrated that the number of SPWs
varied significantly among the tested sweet potato clones.
The highest number of SPWs (31.9) was observed on
UNC2016.JPV/KDL-11 while the lowest (1.4) was
observed in UNC2016.CIL/JPV-04. One-half of tested
sweet potato clones had more than 10 SPWs per root
during 30 days of infestation.

Table 4. Means of number of sweet potato weevils (SPWs) per root, number of feeding tunnels per root, root epidermal thickness, and

root latex level

Sweet potato genotype/code Number of SPWs per  Number of feeding tunnels Root epidermal Root
root per root thickness (mm) latex level

UNC2016.CIL/JPV-01 4.9 o 461 « 2.49 be +
UNC2016.CIL/JPV-02 2.8 be 2.93 ¢ 2.83 ++
UNC2016.CIL/JPV-04 14 @ 1.36 @ 2.00° +
UNC2016.CIL/JPV-05 2.9 be 2.76 ¢ 1.08 @ +
UNC2016.KDL/NPL-02 3.8 be 3.72 k¢ 3.00 « ++
UNC2016.JPV/KDL-08 27.3 N 26.83 1 2.83 ++
UNC2016.JPV/KDL-11 319 M 3111 4.00f +
UNC2016.JPV/KDL-02 15.0 f 15.65 fon 2.00 P +
UNC2016.NPL/JPV/KDL-02 7.8 ¢ 8.03 ¢ 3.67 ¢ ++
UNC2016.KDL/NPL-01 172 9 16.94 " 3.00 « ++
UNC2016.NPL/PSOL-16 158 ¢ 16.03 " 2.83 « +
UNC2016.JPV/KDL/NPL-04-1 18°" 2.07 ® 1.92 5 ++
UNC2016.JPVV/KDL/NPL-04-2 131 T 13.34 fon 2.83 « ++
UNC2016.PSOL/NPL-15 6.4 ¢ 6.31 ¢ 217" ++
UNC2016.KDL/V1-CIL-01 123 T 12.17 fo 3.33 de +
Antin-1 10.9 ¢ 10.76 3.00 « +
Beta-1 138 13.22 fon 3.00 « +++
Beta-2 1.7 @ 12.57 @ 2.87 ++
Kidal 2.4 b 2.51 abe 3.10 cde ++
Coefficient of Variation (%) 8.91 9.91 10.15
Standard Error 0.29 0.29 0.15

Note: Different superscripts letters within the same column denotes significant difference (DMRT 0.05) among means. *Low,

**Medium, and *** High
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Table 5. Correlation between observed variables of tested sweet potato genotypes

Observed variables Percentage of

Root damage

Number of SPWs Number of feeding Root epidermal

damaged root intensity per root tunnels per root thickness
Percentage of damaged root 0.56 0.75 0.36 0.39
Root damage intensity 0.14m 0.02 0.04 0.17
Number of SPW per root -0.08M 0.54" 0.00 0.04
Number feeding tunnels per root -0.22m 0.47" 0.96" 0.03
Root epidermal thickness -0.21m™ 0.33" 0.48" 0.50 "

Note: Numbers below the dashed-box diagonal are Pearson’s correlation coefficient values, and those above the diagonal are the p-
values. “Not Significant (P>0.05), *Significant (P<0.05), ““Highly Significant (P<0.01).

The number of feeding tunnels per root also differed
significantly among the clones. Generally, roots with lower
SPW numbers also had fewer feeding tunnels per root and
vice versa (Table 4). The number of SPWs also
corresponded strongly with the number of feeding tunnels
per root. This indicates a strong correlation between the
two variables.

Root epidermal thickness also varied among the tested
clones, ranging from 1.08 mm to 4.0 mm. Eight of the
tested clones had root epidermal thickness between 3.0-4.0
mm, while the rest had < 3 mm epidermal thickness. The
root epidermal thickness seems to be corresponding well
with either number of SPWs or the number of feeding
tunnels per root, indicating a significant correlation among
them. The qualitative assessment also showed that roots of
the tested sweet potato clones produced varying levels of
latex, ranging from low to high levels (Table 4).

Correlations among observed variables

The observed variables were subjected to correlation
analysis to reveal their association. The results (Table 5)
showed a differential correlational pattern among variables.
The percentage of damaged roots was not correlated with
other observed variables. At the same time, root damage
intensity was positively correlated with the number of
SPWs per root (r = 0.54) and the number of feeding tunnels
per root (r = 0.47). Furthermore, a highly significant and
positive correlation (r = 96) was observed between the
number of SPW per root and the number of feeding tunnels
per root (r = 0.96). The results also showed that root
epidermal thickness had a positive and moderate
correlation with either number of SPW per root (r = 0.48)
or the number of feeding tunnels per root (r = 0.50).

Discussion

The present study results revealed variable responses of
sweet potato genotypes against SPW. Both the percentage
of damaged root and root damage intensity differed
significantly among the tested sweet potato genotypes.
Most of the roots of the sweet potato genotypes were
damaged by SPW as in the present no choice bioassay. The
weevils were forced to feed on the roots for their survival
and also for oviposition. For completing their life cycle, the
weevils cause feeding destruction to sweet potato roots,
vines, stems, and leaves (Kyereko et al. 2019). In roots,
after mating, the female weevils create feeding punctures
on the roots to lay eggs (Matthews 2002; Muyinza 2010),

and the developing larvae will make tunnels in holes inside
the roots, feed and develop into adults within the roots.

Both the percentage of damaged roots and root damage
intensity in this study (77.8-100% and 14.0-76.6%,
respectively) differed in range as compared to those of the
previous research by Mau et al. (2011) (24.1-88.3 and 3.8-
67.9%, respectively) on local and released sweet potato
genotypes from Indonesia. These differences may have
been caused by differences in genotypes being tested and
the sweet potato root production sites. This is supported by
the findings of Jackson et al. (2012), who also found
different percentages of damaged roots among plant
introduction (PI) sweet potato accessions on multi-year and
multi-site experiments. In addition, the effect of genotype
by location on the percentage of SPW damage on sweet
potato genotypes has also been reported by Mao et al.
(2001).

Consistent with the percentage of damaged root and
root damage intensity, the root damage score, and hence,
the resistant level of tested sweet potato genotypes also
significantly differed among tested sweet potato clones. Of
the 19 genotypes tested, none was found to be resistant to
SPW. Only four clones were moderately resistant, and the
rest of the genotypes were moderately susceptible and
susceptible to SPW. This finding confirmed previous study
results (Zuraida et al. 2005; Mau et al. 2011), where SPW
resistant genotypes were hardly encountered. Zuraida et al.
(2005) identified only one SPW resistant clone out of 50
genotypes tested, while Mau et al. (2011) found only one
out of 10 tested clones to be resistant to SPW. In addition,
using a bionomic of the sweet potato weevil, Adom et al.
(2018) identified one out of four sweet potato genotypes
tested to be less susceptible to C. puncticollis.

Rais et al. (2004) identified 10 SPW resistant sweet
potato genotypes out of 70 accessions tested. Further,
Jackson et al. (2012) identified several SPW resistant
genotypes out of 55 sweet potato Pl accessions. All these
findings imply that the success of finding sweet potato
genotypes with good SPW resistance is very much
dependent on the genetic background of the germplasm
evaluated, and is to some extent, on the effect of planting
environments that influence the nutritional quality of sweet
potato storage root that influence the preference of SPW
(Parr et al. 2016).

The present study classified the tested sweetpotato
genotypes into three categories of resistance level, i.e.,
moderately resistant (four genotypes), moderately
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susceptible (11 genotypes) and susceptible (four
genotypes). The mechanism of resistance was not
elucidated in detail in the present study. Still, the observed
variables related to SPWs and the root morphology may
provide insights into the resistance mechanism in the
studied genotypes.

In addition to the percentage of damaged root and root
damage intensity, SPW per root, number of feeding tunnels
per root, root epidermal thickness, and root latex level also
varied among tested sweet potato genotypes. Differences in
the number of SPWs and number of feeding tunnels per
root may imply differences in SPW preference toward the
sweet potato genotypes, which determine the oviposition
preference that in turn determines the number of eggs laid,
and hence the number of the following growth stages such
as larvae, pupae and imago (Kyereko et al. 2019). The
SPWs will determine the number of feeding tunnels created
as shown by a highly significant and positive correlation
between the two variables (r = 0.96). Correlation analysis
results also revealed that root damage intensity was
positively and significantly correlated with the number of
SPWs and the number of feeding tunnels per root. The
positive correlation indicates that an increase in the number
of SPWs and, hence the number of feeding tunnels per root
will also be accompanied by an increase in root damage
intensity as the higher the number of SPWs, the more the
requirement for food. Thus, the root will be damaged for
food provision. A similar result of a highly significant and
positive correlation between root damage intensity and the
number of SPWs was also observed by Mau et al. (2011)
on Indonesian local and released sweet potato varieties.
These results imply that the tested genotypes possess
different resistance mechanisms against the SPW.

A moderately positive correlation was observed
between root epidermal thickness with either number of
SPWs (r = 0.48) and the number of feeding tunnels (r =
0.50), indicating that the thicker the root epidermis, the
higher the number of SPWs and number of feeding tunnels
per root. However, the association of the root epidermal
thickness with the two variables is biologically
unexplainable in this study. It contradicts Korada et al.
(2010) statement that epidermal thickness could affect
cultivar preference by inhibiting the SPW mouthpart
penetration. This, in turn, will affect the feeding site
decision of SPW. Alternatively, the observed association
between epidermal thickness and the number of SPWs
found in this study could have randomly occurred and not
related to the SPW resistance mechanism. Further, Mau et
al. (2011) observed no correlation between root epidermal
thickness with either number of SPWs or the number of
feeding tunnels per root.

The tested sweet potato genotypes also differed in latex
production level. Although the latex production was
assessed qualitatively, the observed data seems not strongly
associated with resistance level as two of the moderately
resistant (MR) genotypes produced only a low latex level.
In contrast, the other two MR genotypes had a moderate
latex level. On the contrary, a high latex production level
was observed on a moderately susceptible (MS) genotype
(Table 4). Thus, the latex production levels observed in the

present study seem unrelated to SPW resistance. This
finding contrasts the previous reports (Data et al. 1996;
Stevenson et al. 2009; Rukarwa et al. 2013; Anyanga
2015), who found that chemical differences in periderm
and epidermal latex could mediate resistance to SPW. The
chemical compounds in root surface, periderm, and
epidermal latex that may mediate resistance include
hydroxycinnamic acid esters such as hexadeyl caffeic acid,
heptadecyl caffeic acid, octadecyl caffeic acid, and
octadecyl coumaric acid (Harrison et al. 2003; Muyinza
2010; Anyanga et al. 2013; Anyanga 2015).

Overall, the present study results revealed a variable
SPW resistance among the tested sweet potato genotypes;
four genotypes were moderately resistant (MR). The
remaining 15 genotypes were either moderately susceptible
or susceptible to SPW. The MR genotypes included two-
hybrid purple-fleshed clones, i.e., UNC2016.CIL/JPV-04,
UNC2016.CIL/JPV-05 and two released varieties, i.e., Beta
2 and Kidal. Kidal has also been moderately resistant to
SPW in the previous study (Mau et al. 2011), thus,
expressing its actual resistance instead of being an escape.
Therefore, the SPW-MR genotypes are potential sources
for developing sweet potato superior varieties with high
SPW resistance. The hybrid clone UNC2016.CIL/JPV-05
has also been recorded to have a high yield (23 t ha-1) in
the previous study (Mau et. 2019). Thus it is promising for
varietal release.
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