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Abstract

Sweet potato (Ipomoea batatas L.) is a root that allows healthy eating and combats malnutrition. There is a need for more
productive sweet potato genotypes displaying good resistance and a favorable appearance and shape. New genotypes that are
more productive, resistant to the main soil pests and with good physical characteristics would contribute to meet the needs
of producers and the demands of consumers. The aim of this study was to develop and select sweet potato genotypes regard-
ing agronomic and physical root parameters. The new genotypes were obtained through the cross-linking of 22 parents with
commercial characteristics. Subsequently, 386 experimental genotypes were conducted in the field in an experimental design
consisting of augmented blocks with intercalated controls. Aspects related to agronomic, physical root characteristics and
resistance to Euscepes postfasciatus were explored. Genotypes with higher performance than the controls were identified
for all assessed parameters. The genotypes UZBD-K-09, UZBD-K-56 and UZBD-K-78, with purple flesh roots, UZBD-F-15

and UZBD-F-34, with orange flesh, and UZBD-K-70, with a white flesh were selected.

Keywords Ipomoea batatas - Orange flesh - Pest resistance - Plant breeding - Purple flesh - White flesh

Introduction

The sweet potato (Ipomoea batatas L.) is a vegetable belong-
ing to the convulvulaceae family (Gemenet et al. 2020).
Originating in Central America, it is cultivated worldwide,
displaying rustic characteristics, adaptation to different soils
and tolerance to adverse conditions. Its roots contain a high
amount of carbohydrates, potassium and minerals, making
it an excellent alternative against malnutrition and in favor
of a healthy diet (Alvaro et al. 2017; Ju et al. 2017; Vizzotto
et al. 2017). Sweet potatoes are also an option for animal
feed (Valadares et al. 2019) and exhibit properties that allow
it to be used for biofuel production (Silva et al. 2018, 2019).

The world population has increased in the same way as
the demand for nutritious and healthy food. Unfortunately,
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hunger rates have recently increased again, reaching about
820 million people (FAO 2018). Additionally, climate
change, especially related to rising temperatures and water
stress, threatens plants and food production. In this sense,
sweet potatoes, being a rustic, low-cost plant tolerant of
adverse conditions, are an excellent alternative to overcome
future challenges (Kwak 2019).

The area planted with sweet potatoes in Brazil comprises
approximately 53 thousand hectares, with a productivity of
13.9 tons per hectare (FAO 2018). Despite the fact that Bra-
zil exports sweet potatoes, productivity is low when com-
pared to other countries, such as Japan (22.31 t/ha™"), Chine
(22.38 t/ha™!), Australia (36.42 t/ha™') and Senegal (40.41
t/ha~!). The low Brazilian productivity is due to the use of
obsolete genotypes that are conserved by producers (Cav-
alcante et al. 2009). Thus, breeding programs aiming at the
development of new and superior genotypes are required.

Sweet potatoes are hexaploid, vegetatively propagated
(Yang et al. 2017), self-incompativel (Katayama et al. 2017)
and with considerable genetic divergence (Andrade et al.
2017; Vargas et al. 2018). These aspects allow breeding to
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be easily carried out in crosses and a certain speed in obtain-
ing new genotypes. Genetic divergence should be explored
in obtaining new and superior genotypes, using cross-breed
parents adapted to local conditions and other superior and
introduced parents.

Variations in the amount of compounds present in sweet
potatoes, such as beta carotene and anthocyanins, influence
the color of the flesh (Vizzotto et al. 2017). Orange flesh
roots store a significant amount of beta-carotene, making
them a good alternative to combat vitamin A deficiency
(Islam et al. 2016). Sweet potatoes with purple flesh roots
contain anthocyanins and display anticancer, antimutagenic
and antihypertensive properties (Zhang et al. 2018). At
the same time, white or cream flesh roots are still the most
sought after by the South American market.

The expansion of studies that develop and select better
genotypes is essential for producers to obtain access to geno-
types that meet their needs and consumer requirements (Low
et al. 2017). Aiming at a greater competitiveness of new
genotypes, the first stages of the selection require exploita-
tion of the maximum agronomic and physical root param-
eters, aiming at meeting the needs of farmers and high levels
of consumer demands. Thus, productivity, a spindle shape
of the root and resistance to aspects that affect damage are
important parameters. In the case of resistance, the sweet
potato root weevil (Euscepes postfasciatus) is the most rel-
evant pest in many countries and difficult to control under
field conditions (Tsurui-Sato et al. 2018). Thus, resistance
to E. postfasciatus must be considered in order to develop
noteworthy genotypes.

Considering the aforementioned information, the aim
herein was to develop and select experimental sweet potato
genotypes in terms of agronomic, physical root characteris-
tics and resistance to E. postfasciatus.

Materials and methods
Crossings and seed production

Genotypes were obtained in polycross blocks: BRS Rubis-
sol cultivar—elliptical round-shaped roots, with an intense
purple color (ruby red) skin and cream flesh tending towards
yellow, with more intense yellow spots; BRS Amélia—
long elliptical roots, light pink skin with pink pigments and
orange flesh; Beauregard—elongated roots, with a light pur-
ple skin and orange flesh; Princesa—elongated roots, with a
cream-colored peel and flesh; White Brazlandia—elongated
roots, with white skin and light cream flesh; Pinkish Brazlan-
dia—elongated roots, with pink skin and cream flesh; Pur-
ple Brazlandia—elongated roots, with pink skin and cream
flesh; Coquinho—elongated or rounded roots, with pale
yellow skin and white flesh; SCS367 Favorita—elongated
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roots, light yellow skin and orange flesh; SCS368 Itupor-
anga—rounded roots, white skin and cream flesh; SCS369
Aguas Negras—elongated roots with pink skin and cream
flesh; SCS370 Luiza—elliptical roots, with a deep purple
hue and a deep purple flesh; SCS371 Katiy—long elliptical
roots, purple colored skin and white flesh; SC372 Marina—
round-elliptical roots, purple skin and yellow flesh; IAPAR
69—fusiform-shaped roots, a pinkish skin and orange flesh;
UZBD-08—round-elliptical roots, white skin and white
flesh; UZBD-01—elliptical roots, with an intense purple
skin and purple flesh; UZBD-02—elongated roots, intense
purple skin and flesh; Arapey—ovoid-shaped roots, with a
purple colored skin and yellowish flesh; UZBD-06—elon-
gated roots with a purple skin and white flesh and; UZBD-
07—elongated roots, with purple colored skin and cream
flesh. The policrossing blocks were composed of two lines
with 12 plants from each parent. Flowering was stimulated
by suspending irrigation for 30 days.

All related genotypes flourished and pollination was car-
ried out at random by insects, knowing only the female par-
ent. However, only genotypes UZBD-01, UZBD-02, UZBD-
06, SCS371 Katiy, SCS367 Favorita, SCS368 Ituporanga
and SC372 Marina produced seeds, which were collected
when their protective capsules were dry.

Chemical scarification and seedling production

For the scarification process, the seeds were dipped in sulfu-
ric acid 98% for 50 min, washed in distilled water and sown
in expanded 72-cell polystyrene trays containing substrate
based on bio-stabilized pine bark and maintained in a green-
house. The seedlings were cloned when reaching 5-6 true
leaves. In this process, the main sprout was planted in a 10
dm? low density polyethylene pots, containing commercial
substrate based on bio-stabilized pine bark and adequately
identified. This process is required because the sweet potato
propagated by seeds produces a single non-commercial root.
On the other hand, when multiplied by vegetative propaga-
tion, adequate root development is observed. Then, the main
branches of each genotype were used to conduct the field
experiments.

Design and management of the experimental units

An experimental design comprising augmented blocks with
interleaved controls was adopted. Seven families of half sib-
ling clones were evaluated, totaling 386 experimental geno-
types, 58 descendants of the female parent UZBD-01 (U1),
48 of UZBD-02 (U2), 73 of UZBD-06 (C), 138 of SCS371
Katy (K), 61 of SCS367 Favorita (F), 02 of SCS368 Itupo-
ranga (I) and 06 of SCS372 Marina (M). ‘SCS370 Luiza’,
‘Beauregard’ and ‘UZBD-06’ were used as interim controls
with five augmented blocks. Ten plants were adopted per
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repetition. Spacing comprised 33 cm between plants and
1.00 m between rows. Planting and cover fertilization were
carried out according to chemical soil analyses (Echer et al.
2009). Plants were irrigated according to water requirements
using micro-drippers. Weeding was carried out weekly by
hand weeding. Cultivation was carried out in a naturally E.
postfasciatus infested area containing 2.12 +0.14 adults per
m? at 65 days after planting the branches.

Explored parameters

The harvest was carried out at 140 days after sowing. The
tuberous roots were grouped according to the color of the
root flesh, as purple, orange and white or cream. They were
then evaluated regarding the number of commercial roots per
plant and production of commercial roots, as g plant™'. The
appearance of the tuberous roots was determined by means
of a scale, where 1—non-standard, with a very irregular
shape, the presence of large veins and deep cracks, 2—very
uneven, with the presence of large veins and cracks, 3—
non-uniform, with large veins and cracks, 4- slightly non-
uniform with the presence of veins, and 5—regular fusiform
shape, without veins or cracks. Resistance to E. postfasciatus
was also determined by a scale, where 5—roots free from
damage, 4—roots with low damage, 3—few damaged com-
mercial roots, 2—most damaged commercial roots and,
1—unacceptable commercial roots for human and animal
consumption. Additionally, their root length and diameter,
in cm, were also determined using a graduated ruler and
caliper, respectively.

Statistical analyses

An analysis of variance was performed, obtaining the matri-
ces of correlation, variance and genotypic, phenotypic and
residual covariance was obtained. The control treatments
allowed for error estimations (Barth et al. 2019, 2020). The
residual variance and covariance matrix was used to perform
Dunett’s comparison test (p <0.05). The experimental purple
flesh genotypes were compared with ‘SCS370 Luiza’, the
orange flesh genotypes, with ‘Beauregard’ and the white
or cream flesh genotypes, with ‘UZBD-06’. All statistical
analyses were performed using the statistical program genes
(Cruz 2013).

Results
Genotype flesh color
Of the 386 experimental sweet potato genotypes, 125 were

classified as purple colored flesh, 74 as orange flesh, 73 as
white flesh and 52 as cream flesh. Another 62 genotypes

only developed secondary roots and did not produce tuber-
ous roots (Fig. 1).

Purple flesh genotype selection

The parameters explored in the experimental purple flesh
sweet potato genotypes were significant (p <0.05) when
compared to the commercial control ‘SCS 370 Luiza’. The
experimental genotypes obtained for the characteristics of
number of commercial roots, production of commercial
roots, root appearance and resistance to E. postfasciatus
averaged 1.46, 0.72 kg, 2.79 and 2.92, respectively. Concern-
ing the same parameters, 24.59, 24.59, 41.82 and 17.21% of
the experimental genotypes presented a greater effect than
the control. The standard deviation (SD) and coefficient
of variation (CV) were higher for the experimental geno-
types compared to the control indicating, genetic variabil-
ity among the 125 purple flesh genotypes, alongside value
ranges (Table 1).

Of the 125 experimental purple flesh genotypes, a total
of 28, 32, 28 and 31 were superior to the control commer-
cial cultivar SCS 370 Luiza for number of commercial
roots, production of commercial roots, root appearance and
resistance to E. postfasciatus, respectively. The genotypes
UZBD-K-78, UZBD-K-58, UZBD-K-56 and UZBD-U1-45
displayed a number of roots and production of commercial
roots over twice as high as ‘SCS 370 Luiza’ (Fig. 2).

Concerning root appearance and resistance to E. postfas-
ciatus, the most noteworthy genotypes in relation to ‘SCS
370 Luiza’ were UZBD-U2-09 and UZBD-U2-12; and
UZBD-K-04, UZBD-K-14 and UZBD-K-72, respectively.
In addition to these same parameters, the experimental gen-
otypes UZBD-U2-09, UZBD-C-46, UZBD-K-09, UZBD-
K-30, UZBD-K-54, UZBD-K-56 and UZBD-U1-19 were
superior than ‘SCS 370 Luiza’ (Fig. 2).

Of the 125 experimental purple flesh genotypes, eleven
were superior to ‘SCS 370 Luiza’ for at least three of the
four explored parameters. The genotypes UZBD-K-58,
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Fig. 1 Flesh color of the experimental sweet potato genotype roots
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Table 1 Summary of the
analysis of variance and

Variation source

Average square

general statistical aspects of the DF NCR PCR AP REp

experimental genotypes (GE)

of purple flesh sweet potatoes Blocks 4 11.95 2.49 18.91 22.64

and the control commercial Treat (adjust) 124 2.05%* 0.70%* 0.69%* 0.69%%

cultivar SCS 370 Luiza for Residue 8 031 0.03 0.06 0.10

number of commercial roots

(NCR, plant_]), production General aspects

of commercial roots (PCR, g General average 1.49 0.71 2.73 2.95

planta’.l), root appearance (AP) Control average 2.00 0.66 3.50 3.33

and resistance to Euscepes GE average 1.46 0.72 2.79 2.92

postfasciatus (REp) .
Weighted average—pF(Federer) 1.46 0.71 2.66 2.89
General CV (%) 37.16 24.9 9.45 10.71
Control CV (%) 70.88 80.96 20.38 26.35
Experimental type CV (%) 38.06 24.82 9.60 10.81
Control SD 0.35 0.11 0.16 0.21
SD + of the GE from a same block 0.78 0.25 0.37 0.45
SD =+ of the GE from different blocks 0.90 0.29 0.42 0.52
SD =+ of the GE and control 0.70 0.23 0.33 0.41

Amplitude 0.00-8.00 0.004.48 1.00-4.00 1.00-5.00
GE with effects > than control (%) 24.59 41.82 17.21 25.41

DF degrees of freedom, CV coefficient of variation, SD standard deviation
**Significant at 1% probability by the F test

UZBD-U1-29, UZBD-K-25, UZBD-U1-44 and UZBD-
F-21 were superior only for number and production of com-
mercial roots and the UZBD-K-12 genotypes, UZBD-K-14,
UZBD-K-54 and UZBD-K-64 only for root appearance and
resistance to E. postfasciatus. The genotypes UZBD-K-09,
UZBD-K-56 and UZBD-K-78 were superior to ‘SCS 370
Luiza’ for all explored parameters (Fig. 3).

Orange flesh genotype selection

The parameters explored for experimental orange flesh sweet
potato genotypes were significant (p <0.05) when compared
to the commercial control ‘Beauregard.” Regarding com-
mercial root production, the average of the experimental
genotypes was higher than that of the commercial control.
Of the 74 experimental orange flesh genotypes, 39.44, 49.29,
7.04 and 64.78% displayed superior effects to *Beauregard’
for number of commercial roots, production of commercial
roots, root appearance and resistance to E. postfasciatus,
respectively. Regarding these same parameters, ampli-
tudes of 0.00-7.00, 0.00-3.48, 0—4.00 and 1.00-4.00 were
observed, respectively, although, a standard deviation and
coefficient of variation similar to that of the commercial cul-
tivar Beauregard (Table 2) were noted.

Of the 74 experimental genotypes, 22, 30, 03 and 21
were superior to the commercial ‘Beauregard’ control for
number of commercial roots, production of commercial
roots, root appearance and resistance to E. postfasciatus,
respectively. The experimental genotypes UZBD-F-34,
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UZBD-C-30, UZBD-U1-25, UZBD-U1-18, UZBD-K-87
and UZBD-K-85 were at least two-fold superior as the com-
mercial control ‘Beauregard’ for the number and production
of roots. Concerning root appearance, only the genotypes
UZBD-F-15, UZBD-F-34 and UZBD-U2-05 were superior
to ‘Beauregard.” Regarding resistance to E. postfasciatus, 21
experimental genotypes were superior to ‘Beauregard,” with
UZBD-C-14, UZBD-C-21, UZBD-C-38 and UZBD-K-32 as
the most noteworthy (Fig. 4).

Only UZBD-F-15 and UZBD-F-34 were superior to the
commercial cultivar Beauregard control for all parameters.
The genotypes UZBD-K-65, UZBD-K-87, UZBD-K-85,
UZBD-C-38 and UZBD-K-32 were superior for at least
three of the four explored parameters. Eleven experimental
genotypes were superior to ‘Beauregard’ for number and
production of commercial roots, and no genotype was supe-
rior at the same time for root appearance and resistance to
E. postfasciatus (Fig. 5).

White and cream flesh genotype selection

The experimental white and cream flesh genotypes pre-
sented averages of 0.92, 0.39, 2.29 and 2.81, respectively,
for number of commercial roots, production of commercial
roots, root appearance and resistance to E. postfasciatus.
The coefficient of variation (CV) and standard deviation
(SD) when compared to the control ‘UZBD-06" were much
higher and, combining with the amplitudes of 0.00-5.00,
0.00-2.72, 1.00-5.00, 1.00-5.00, demonstrate high genetic
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Fig.2 Experimental genotypes

of purple flesh sweet potatoes
with superior performance
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Fig.3 Scheme illustrating the Maximum  NCR PCR
4

experimental genotypes of b
purple flesh sweet potatoes with

superior performance compared
UZBD-K-56

to the control commercial
cultivar SCS 370 Luiza (Dun-
nett’s test, p <0.05) for number
of commercial roots (NCR,
plant™), production of commer-
cial roots (PCR, g plant_l), root
appearance (AP) and resistance
to Euscepes postfasciatus (REp)

AP REp

Superior than ‘Luiza' for all parameters

UZBD-K-09

- Superior than "Luiza’ for at least three parameters

I superior than 'Luiza' for NCR and PCR

- Superior than ‘Luiza’ for Appearance and Resistance

UZBD-K-56
UZBD-K-78

Table2 Summary of the

- . Source of variation
analysis of variance and

Average square

general statistical aspects of DF NCR PCR AP REp

the experimental genotypes

(GE) of orange flesh sweet Blocks 4 0.40 0.01 1.33 1.03

potato and control commercial Treat (adjust) 73 2.06%* 0.58%%* 1.05%%* 0.59%*

cultivar Beauregard for number Residue 3 0.01 0.01 0.12 0.13

of commercial roots (NCR,

plant’l), root production (PCR, General aspects

g plant_l), root appearance General average 1.45 0.66 2.72 2.73

(AP) and resistance to Euscepes Control average 1.52 0.50 4.00 2.80

postfasciatus (REp) GE average 1.42 0.69 2.50 2.79
Weighted average—puF(Federer) 1.42 0.68 2.56 2.77
General CV (%) 8.27 7.75 11.62 13.36
Control CV (%) 7.46 9.93 8.47 14.80
Experimental type CV (%) 8.46 7.40 12.61 13.09
Control SD 0.76 0.03 0.20 0.23
SD + of the GE from a same block 0.17 0.07 0.44 0.52
SD + of the GE from different blocks 0.19 0.08 0.52 0.60
SD + of the GE and control 0.19 0.07 0.40 0.46

Amplitude 0.00-7.00 0.00-3.48 0-4.00 1.00-4.00
GE with effects > than the control (%) 39.44 49.29 7.04 64.78

DF degrees of freedom, CV coefficient of variation, SD standard deviation
*#Significant at 1% probability by the F test

variability among experimental white or cream flesh geno-
types (Table 3).

For number of commercial roots, production of commer-
cial roots, root appearance and resistance to E. postfascia-
tus, only 8.00, 7.20, 2.40 and 2.04% of the experimental
genotypes were superior to the ‘UZBD-06" control, respec-
tively. For the number of commercial roots, the experimental
genotype UZBD-K-53 resulted in twice as many roots as the
control ‘UZBD-06’. This same was noted for the UZBD-
U1-31, UZBD-K-53 and UZBD-K-39 genotypes regarding
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the production of commercial roots. Concerning root appear-
ance and resistance to E. postfasciatus, only the genotypes
“UZBD-F-26, UZBD-K-70 and UZBD-K-19” and “UZBD-
K-04, UZBD-K-28 and UZBD-C-04" were superior than the
control ‘UZBD-06" (Fig. 6).

Of the 124 experimental genotypes, UZBD-K-53 and
UZBD-K-39 were superior to the control ‘UZBD 06’
for number and production of commercial roots and the
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Fig.4 Experimental genotypes

of orange flesh sweet potatoes
with superior performance

compared to the control com-
mercial cultivar Beauregard
(Dunnett’s test, p <0.05) for
number of commercial roots

(NCR), production of commer-

cial roots (PCR), root appear-
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Fig.5 Scheme illustrating the Maximum  NCR PCR AP REp

experimental genotypes of + [uzen-F-34 [ uzeD-F-34] UzBD-F-15

orange flesh sweet potatoes with UZBD-F-34

superior performance compared UZBD-F-15

to the control commercial culti- Superior than '‘Beauregard' for all parameters

var Beauregard (Dunnett’s test, uzeo-r-15 | [ . )

»<0.05) for number of com- UZBD:F:34 Superior than ‘Beauregard' for all at least three parameters

mercial roots (NCR, plant’l), - .

S than ‘B d’ for NCR and PCR

production of commercial roots I superorthan ‘Beauregard for an

(PCR, g plant™!), root appear-

ance (AP) and resistance to

Euscepes postfasciatus (REp)

UZBD-F-15

Table?'» Sumngary of the Sources of variation Average square

analysis of variance and

general statistical aspects of the DF NCF PCR AP REp

experimental genotypes (GE)

of white and cream flesh sweet Blocks 4 3.01 0.25 0.42 1.46

potato and control ‘UZBD-06’ Treat (adjust) 124 1.33% 0.29%%* 0.96%* 0.85%

for number of commercial roots  gegigye 8 1.06 0.02 0.27 0.47

(NCR, plant™"), root production

(PCR, g plant™), root General aspects

appearance (AP) and resistance General average 1.03 0.43 2.45 2.89

to Euscepes postfasciatus (REp) Control average 2.16 1.06 3.80 4.00
GE average 0.92 0.39 2.29 2.81
Weighted average—uF(Federer) 0.96 0.44 2.18 2.73
General CV (%) 99.54 34.77 21.05 23.57
Control CV (%) 53.57 20.48 14.08 19.33
Experimental type CV (%) 112.34 38.32 22.53 24.27
Control SD 0.65 0.09 0.33 0.43
SD + of the GE from a same block 1.56 0.21 0.73 0.97
SD + of the GE from different blocks 1.68 0.24 0.84 1.11
SD =+ of the GE and control 1.30 0.19 0.65 0.86

Amplitude 0.00-5.00 0.00-2.72 1.00-5.00 1.00-5.00
GE with effects > than the control (%) 9.73 11.50 6.20 2.65

DF degrees of freedom, CV coefficient of variation, SD standard deviation
**Significant at 1% probability by the F test

Superior genotype characterization

The experimental genotypes selected from purple and
orange flesh sweet potatoes displayed longer root length
and diameter than their control cultivars SCS370 Luiza and
Beauregard, respectively. In contrast, the white flesh geno-
type UZBD-K-70 exhibited lower root length and diameter
than the control ‘UZBD-06" (Table 4).

The experimental genotypes UZBD-K-09, UZBD-K-56
and UZBD-K-78, as well as the SCS370 Luiza genotype,
displayed dark purple coloring of the skin and flesh. The
experimental genotype UZBD-K-70, similarly to the con-
trol ‘UZBD-06,” presented a purplish red color of the skin

@ Springer

and white flesh. The experimental orange flesh genotypes
did not show the same coloration as the roots of the com-
mercial cultivar Beauregard, with UZBD-F-15 presenting a
white-colored skin and orange flesh and UZBD-F-34, a dark
orange skin and light orange flesh (Table 4).

Discussion

In the present study, only sweet potato genotypes superior
to the controls were intended for selection. A considerable
number of genotypes with commercial root productivity
superior to the controls were identified. On the other hand,
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Maximum  NCR PCR AP REp

- Superior than ‘UZBD-06 for all at least three parameters
I superior than 'UZBD-06' for NCR and PCR

- Superior than 'UZBD-06" for Appearance and Resistance

Fig.7 Scheme illustrating the experimental genotypes of white or
cream flesh sweet potatoes with superior performance compared to
the control ‘UZBD-06" (Dunnett’s test, p <0.05) for number of com-
mercial roots (NCR, plant"), production of commercial roots (PCR,
g plant™), root appearance (AP) and resistance to Euscepes postfas-
ciatus (REp)

Table 4 Length, diameter and skin and flesh color of experimental
sweet potato genotypes selected in relation to their controls ‘SCS370
Luiza,” ‘Beauregard’ and ‘UZBD-06’

Genotype Length (cm) Diameter Skin color  Flesh color
(cm)
SCS370 12.35b 5.22b Dark purple Dark purple
Luiza
UZBD-K-09 24.50a 6.50b Dark purple Dark purple
UZBD-K-56 27.04a 9.34a Dark purple Dark purple
UZBD-K-78 15.56b 6.26b Dark purple Dark purple
Beauregard 14.64c 5.97c Light purple Orange
UZBD-F-15 19.35a 10.61a White Orange
UZBD-F-34 17.56b 7.53b Orange Light orange
brown
UZBD-06  29.05a 13.42a Purplish red White
UZBD-K-70 21.24b 9.80b Purplish red White

Means followed by same letters in the columns are not significantly
different at p <0.05

new superior sweet potato genotypes were limited con-
cerning root appearance and resistance to E. postfasciatus.
However, the high phenotypic diversity and heritability of
sweet potatoes generally allow for gains through breeding
(Dewi et al. 2019). This was evident regarding the purple
and orange fleshes root genotypes, selected as superior to the
controls for all explored parameters. Additionally, genotypes
superior to the control for the white or cream flesh geno-
types were also identified for at least 75% of the explored
parameters.

Root shape, appearance and strength are relevant
parameters in sweet potato breeding programs (Katayama
et al. 2017). Commercial cultivars displayed resistance to
E. postfasciatus below the average of the experimental
genotypes obtained herein (Amaro et al. 2017). Using
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pest resistance parameters to identify superior genotypes
allows advances towards the sustainability of sweet pota-
toes, considering that pests such as E. postfasciatus con-
siderably limit the production and quality of commercial
roots (Okada et al. 2014). The same aspect applies to the
pattern related to root appearance, in order to better meet
commercialization requirements (Katayama et al. 2017).

In general, the most widespread and cultivated culti-
vars by farmers in South America and most countries in
Africa are white or cream flesh varieties (Andrade et al.
2017; Low et al. 2017). This is mainly due to the scarcity
of genotypes with purple and orange flesh roots. In the
present study, due to the good performance of the control
UZBD 06, a smaller number of white or cream flesh geno-
types was selected.

In Brazil, due to the limitation of sweet potato cultivars
with purple and orange fleshes, generally regional, obsolete
and without defined origin varieties are used by farmers.
Excellent productivity, good appearance and resistance were
observed among the experimental purple and orange colored
genotypes (Figs. 2, 3, 4, 5), and some genotypes effectively
surpassed the commercial control in all parameters. Thus,
they may be made available to farmers in the near future
in order to better meet their needs and consumer demands.

Due to the fact that sweet potatoes are a hexaploid spe-
cies (Pipan et al. 2017), a high number of genotypes with
high variation in terms of the explored characteristics were
obtained herein. The differences in flesh color occur due to
the presence of root composition compounds (Alam et al.
2016). White or cream root fleshes generally contain low
amounts of compounds such as anthocyanins and carote-
noids, or none at all when compared to colored root flesh
(Islam et al. 2016; Tanaka et al. 2017).

Purple root flesh are composed of different anthocyanins,
mainly cyanidins and peonidines (Li et al. 2019). Generally,
the more intense the purple color of the flesh, the higher the
anthocyanin content (He et al. 2015). In the present study,
three genotypes surpassing all parameters of the commercial
control (Fig. 3) were selected, all displaying a dark purple
flesh color (Table 4).

Genotypes displaying orange flesh contain carotenoids,
natural pigments that confer this color to food items (Alam
et al. 2016). p-carotene, present at high concentrations in
genotypes with this flesh color is the precursor of the vita-
min A (Drapal and Fraser 2019). Despite the nutritional
importance of orange flesh sweet potatoes, certain difficulty
arise, due to the low yields of their cultivars, especially in
times of drought (Andrade et al. 2017). In this study, two
noteworthy genotypes were selected, ‘UZBD-F-15’, with an
orange flesh, and ‘UZBD-F-34’, with a light orange flesh, as
they surpassed the control concerning all explored param-
eters (Fig. 5), being able to supply limitations that prevent
the further diffusion of orange flesh sweet potatoes.
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E. postfasciatus negatively affects the roots, causing
skin deterioration and decreased quality, and the chemical
controls mainly adopted for its management are not always
efficient (Okada et al. 2014). The selection of resistant
genotypes decreases the insect population, maximizes pro-
ductivity and contributes to a less environmentally harm-
ful agriculture (No6brega et al. 2019; Zanin et al. 2018). In
this sense, it is important to develop productive genotypes
with high root quality and also displaying resistance to E.
postfasciatus.

Sweet potato crosses were followed by field-level selec-
tions for agronomic, physical root characteristics and resist-
ance to E. postfasciatus proved promising in enabling new
sweet potato genotypes that may contribute to socioeco-
nomic development and better meet consumer demands. A
total of 386 sweet potato genotypes were developed UZBD-
K-09, UZBD-K-56 and UZBD-K-78, exhibiting purple root
flesh, UZBD-F-15 and UZBD-F-34, displaying orange flesh,
and UZBD-K-70, with a white flesh, were selected. These
genotypes performed better than the controls for all param-
eters explored.
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