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(57) ABSTRACT

Ipomoea batatas ‘NCO05-198° 1s a high yielding, orange
fleshed, smooth skinned, rose-colored, table-stock sweetpo-
tato. Plants from beds are early and storage root shape 1s
generally not aflected by cool planting conditions. “NCO5-
198’ produces uniformly shaped and sized roots resulting 1n
a high pack-out of No. 1 roots by sweetpotato packers,
grving 1t a high economic value. It 1s tolerant to internal
necrosis. Based on multiyear disease evaluations, ‘NCO5-
198 1s resistant to fusarium wilt, moderately resistant to
Streptomyces soil rot, and moderately susceptible to south-
ern root knot nematode.

4 Drawing Sheets

1

Latin name of the genus and species: The Latin name of
the novel plant cultivar disclosed herein 1s Ipomoea batatas
(L.) Lam.

Variety denomination: This new and distinct sweetpotato
cultivar of Ipomoea batatas (L.) Lam. has been given the

denomination ‘NC05-198".

BACKGROUND OF THE INVENTION

Ipomoea batatas 1s a member of the moming glory family
Convolvulaceae. This species 1s grown worldwide and 1t
exhibits a wide range of plant forms and colors. Grown by
tarmers worldwide, the cultivated members ol Ipomoea
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batatas are commonly produced for consumption of their
nutritious, enlarged storage roots. This contrasts with pota-
toes (Solanum tuberosum), which produce an edible tuber
derived from an underground stem, which 1s similar 1n
structure to the above ground stems.

Presently, two dominant sweetpotatoes are produced 1in
the United States, ‘Covington” (U.S. Plant Pat. No. 18,516)
and ‘Beauregard’ (unpatented). ‘NCO05-198" provides an
improvement over ‘Covington’ in that it produces plants that
are ready earlier 1n the planting season, and does not produce
round sweetpotatoes when planted 1n cooler soils. *“NC-05-
198° 1s also tolerant to internal necrosis, a physiological
defect 1in sweetpotato associated with the production of
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necrotic lesions in the internal portions of the storage root,
which can be a significant problem in ‘Covington’ under
certain conditions. ‘NCO05-198" provides an improvement
over ‘Beauregard’ 1n consistency of shape and higher “pack-
out” of the more valuable No. 1 class of sweetpotatoes and
greater stability across diflerent environments.

Lineage. ‘NC05-198" originated from bulked botanical
seed harvested from the open pollinated female parent
‘NC9I7A-435" (not patented ) 1n the 2004 Streptomyces soil rot
(SSR) polycross breeding nursery. The SSR breeding nurs-
ery was planted i Clayton, Johnson County, N.C. (NC). The
15 genotypes present 1 the SSR nursery were randomly
mated during the course of a four month flowering period in
which seed was harvested from the 15 genotypes present in

the nursery; therefore the male parent of ‘NCO05-198” 1s
unknown. Three patented male parents (‘L96-117" U.S.

Plant Pat. No. 15,038, ‘Bienville’ U.S. Plant Pat. No. 15,380;
and ‘Evangeline’ U.S. Plant Pat. No. 19,710) were in the
nursery, and therefore, represent potential pollen sources.

Seedlings from the SSR breeding nursery were planted 1n
greenhouses 1 Clinton, N.C. in March of 2005. A single
cutting was taken from each seedling and planted 1n the field
in May i Kinston N.C. and selected as a “single hill
selection” on August 307, A “single hill selection” includes
all of the good quality storage roots derived from the single
plant cutting, typically 2-15 storage roots with 2-10 being
saved for propagation the next year.

Asexual Reproduction. ‘NCO03-198" has been propagated
as vegetative stem cuttings and/or storage root derived stem
cuttings derived from adventitious sprouts emanating from
its storage roots since its original selection 1in August of
20035. After further cycles of selection for horticultural traits
and disease screenings, ‘NC03-198 was subjected to meri-
stem t1p culture and subsequent tissue culture maintenance-
to eliminate viruses and pathogens via meristem tip culture.
The characteristics disclosed herein for ‘NCO05-198° have
remained stable and the plant has reproduced true to type
through successive generations of asexual propagation.

SUMMARY OF THE INVENTION

‘NCO05-198’ 1s an orange-fleshed, smooth-skinned, light
rose-colored table stock sweetpotato. ‘NCO03-198” produces
yield equal to ‘Covington’ and ‘Beauregard’, the two main
sweetpotato cultivars produced 1n the United States. The
storage roots of ‘NC05-198” tend to be longer than ‘Cov-
ington’ and similar 1 length to ‘Beauregard’, but more
uniform 1n size and shape than ‘Beauregard’, producing a
higher “packout” by sweetpotato packers. Plants from
sprouted roots are ready 10 days to two weeks before
‘Covington’ and produce storage roots that are longer than
‘Covington” when planted early in cooler soils, making
‘NCO05-198" more suited to earlier planting than ‘Coving-
ton’. It 1s more resistant to 1nternal necrosis compared to
‘Covington’ and 1s an option to growers who have problems
with internal necrosis. The dry matter content i1s less than
‘Covington” and similar to ‘Beauregard’. The flavor of
baked storage roots of ‘NCO05-198" has been judged to be
excellent by standardized and informal taste panels. ‘“NCO5-
198’ typically scores as well as or better than ‘Covington’
and ‘Beauregard’ for baking quality.

BRIEF DESCRIPTION OF THE DRAWINGS

The photographs 1n the drawings were made using con-
ventional techniques and show the colors as true as reason-
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ably possible by conventional photography. Colors 1n the
photographs may differ slightly from the color values cited
in the detailled botanical description, which accurately
describe the colors of the new Ipomoea batatas.

FIG. 1 1s a color photograph of the above ground plant
canopy produced by the new cultivar ‘NC05-198°, ‘Coving-
ton” and ‘Beauregard’ 55 days after planting in Clinton, N.C.
in 2015.

FIGS. 2A-2C are color photographs of typical mature
leaves of ‘NCO05-198°(F1G. 2A), ‘Covington’ (FIG. 2B), and
‘Beauregard” (FIG. 2C), 55 days after planting 1n Clinton,
N.C. 1n 2015.

FIGS. 3A-3C are color photographs showing typical vines
and the variety of leaves of ‘NCO053-198” (FIG. 3A). ‘Cov-
ington’ (FI1G. 3B) and ‘Beauregard’ (FIG. 3C), 55 days after
planting 1n Clinton N.C., 1n 2015.

FIGS. 4A-4C are color photographs showing typical
storage roots produced by ‘NCO05-198° (FIG. 4A), ‘Coving-

ton’ (F1G. 4B) and ‘Beauregard’ (FIG. 4C). The photographs
were taken 107 days after harvest of the storage roots.

DETAILED BOTANICAL DESCRIPTION OF
THE NEW VARIETY

The following 1s a detailed description of the botanical
characteristics of a new and distinct cultivar of Ipomoea
batatas plant given the designation ‘NCO03-198°. All colors
cited herein refer to The Royal Horticulture Society Colour
Chart designations (The Royal Horticultural Society, Lon-
don, 2001, 47 ed.) except where general terms of ordinary
dictionary significance are used. Plant descriptions are based
on the standardized international sweetpotato descriptors
established jointly by the International Potato Center (CIP),
Lima, Peru; The Asian Vegetable Research and Develop-
ment Center (AVRDC), Taipei, Taiwan; and the Interna-
tional Board for Plant Genetics Resources (IBPGR), Rome,
Italy (CIP, AVRDC, IBPGR. 1991. Descriptors for Sweet
Potato. Huaman, 7., editor. International Board for Plant
Genetic Resources, Rome, Italy, 134 pp.). Where dimen-
s10ms, sizes, colors, and other characteristics are given, 1t 1s
to be understood that such characteristics are approxima-
tions or averages set forth as accurately as practicable.

The descriptions and measurements of plant canopy
reported herein were done on field grown plants 55 days
alter planting (DAP). The plants were grown 1n Clinton,
N.C. The plants were grown under common commercial
sweetpotato production practices during June through Octo-
ber. ‘NCO05-198 has not been observed under all possible
environmental conditions; therefore, the phenotype may
vary under different environmental conditions such as sea-
son, temperature, light intensity, day length, cultural condi-
tions, and the like, without however, any variance in the
genotype.

The following discussion provides a description of the
new Ipomoea batatas ‘NC03-198° with ‘Beauregard’ and
‘Covington’ for comparison. The female parent of “NCO5-
198° was unavailable and remains unavailable for compari-
SOn.

Classification.

Botanical name: Ipomoea batatas (L.) Lam.

Common name: Sweetpotato

Variety name: ‘NC05-198°

Growth Conditions Whole-plant Canopy Structure. FIG.
1 1s a color photograph of the canopy biomass produced by
the new variety ‘NCO05-198" and contrasted with ‘Coving-
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ton” and ‘Beauregard’. Measurements were collected on
field-grown plants at 55 DAP on 20 measurements per trait
and recorded as the mean. ‘NCO05-198° and ‘Covington’
averaged two main vines, while ‘Beauregard’ averaged one,
and mean main vine lengths were 84, 90, and 123 cm,
respectively. The mean diameter at the base was 8, 8, and 7
mm, (‘NCO05-198" ‘Covington’, and ‘Beauregard’, respec-
tively), and at 50 cm from the base of the main vine mean
stem diameter was 5, 6, and 5 mm, respectively. ‘NCO3-
198°, ‘Covington’, and ‘Beauregard’ averaged five lateral
branches per main vine, and stem color was green (144 A,

144A to 144B, and 144A, respectively). The first internode

length, beginning at the apex between the first and second
tully expanded leaves, was 48 mm for ‘NC05-198”, 40 mm
for ‘Covington’, and 59 mm for ‘Beauregard’. ‘NC05-198’
appeared to have a denser canopy compared to ‘Covington’
and ‘Beauregard’, suggesting greater ground cover {for
potential weed suppression ability. Average height of
‘NCO05-198" 1s about 38 cm; however, this 1s a highly

variable characteristic and dependent on soil moisture, fer-
tility, plant age, and the like. Stem tip anthocyanin coloration
for ‘NCO03-198’ 1s weak and pubescence of the stem tip 1s
sparse.

Foliage. The leaves of ‘NC05-198° are alternate and

simple 1n structure, and reniform to triangular 1n shape with
no lobing (FIG. 2A and FIG. 3A). The leaves have a smooth
texture and matte finish. Mature leal color for ‘NCO03-198°
‘Covington’, and ‘Beauregard” were green, 137A on the
upper leal surface and 147B on the lower surface. Young leaf
color (upper and lower surfaces) displayed variation among
the three cultivars: ‘NCO05-198” was 146A to 146B, ‘Cov-
ington” was 146A with secondary purple (N77A), and
‘Beauregard” was 146A with secondary purple (N77A);
however, ‘NCO03-198" has slightly less purple pigmentation
than ‘Covington’. ‘NC05-198” and ‘Covington’ were similar
in mean leaf length (130 and 129 cm, respectively), while
‘Beauregard’ had the shortest length among the three culti-
vars (108 cm). Leat width on average diflered for all
cultivars: 119, 139, and 122 cm (*NCO03-198°, ‘Covington’,
and ‘Beauregard’, respectively). ‘Covington” and ‘Beaure-
gard” have a purple spot (N77A) spot at the base of the main

rib, while no pigmentation 1s present at the base of the main

rib for ‘NCO05-198°. Petioles are green, 144A to 144B for
‘NCO05-198" and 144 A for both ‘Covington’ and ‘Beaure-
gard’. Mean petiole length and diameter measured 206 and
S5 mm for ‘NCO05-198°, 189 and 5 mm for ‘Covington’, and
147 and 4 mm for ‘Beauregard’.

Storage Roots. ‘NCO05-198° produces orange fleshed
(29A), smooth skinned, storage roots that are generally
oblong to elliptic (FIG. 4A) having an average root diameter
of about 2.4 1n and root length of 5.2 in. The storage root
cortex thickness of ‘NCO05-198” 1s medium (2-3 mm) and the
depth of the eyes of the storage root 1s shallow. Storage root
formation 1 ‘NCO05-198" 1s open cluster with the average
number of storage roots per plant being about 5.4. The skin
color of *NCO03-198’ 15 light rose (34D to N170C), which 1s
similar to ‘Beauregard’, and slightly less rose than ‘Cov-
ington’. One of the more desirable attributes of ‘NC05-198’
1s that 1t produces longer roots than ‘Covington’ for soils and
conditions where ‘Covington’ roots can be more round.
Storage roots of ‘NCO03-198° are generally longer than
‘Covington’ and similar 1n length to ‘Beauregard’. Length to
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diameter ratios of storage roots in 31 trials over six years
averaged 3.0, 2.7 and 2.1 for ‘NCO05-198°, ‘Beauregard’ and
‘Covington,” respectively. While the length 1s similar to
‘Beauregard,” *NC035-198” has fewer misshapes and a higher
“packout” by sweetpotato packers. Carbohydrate profiles
and 3 carotene levels are similar to ‘Beauregard” and ‘Cov-
ington’, with all three being moist, sweet orange-tleshed

types (Table 1).

TABLE 1

Carbohydrate and 3 carotene profiles of NC05-19%8,
Beauregard and Covington averaged over 21 trials in 2015 and

10 trials 1 2014. Values are means with standard errors.
Starch® Fructose™ Glucose™
% dry g/100 g dry g/100 g fresh g/100 g fresh
Clone matter® welght welght welght
2015
NCO05-198 19.2 £+ 0.5 493 £ 1.6 0.52 = .03 0.64 + .04
Beauregard 17.6 +04 478 15 0.67 = .07 0.84 £ .09
Covington 192 £ 04 448 £ 1.7 0.42 + .03 0.52 = .04
2014
NCO05-198 17.2 03 47 23 0.38 £ 0.14 0.53 = 0.17
Beauregard 164 £ 0.6 424 £4.2 0.52 £0.19 0.63 £0.21
Covington I18.1 £ 0.5 49,7 = 2.8 042 £0.12 055 x0.14
Sucrose® Total sugars™ I3 carotene®
g/100 g fresh  g/100 g fresh mg/g
Clone welght welght dry wt
2015
NCO05-198 1.40 £ 0.1 2.55 £0.12 040 = .02
Beauregard 0.61 + .08 2.12 £ 0.18 0.38 = .02
Covington 1.9 .13 2.85 £0.15 042 .02
2014
NCO05-198 1.68 = 0.25 2.60 £ 0.25 —
Beauregard 2.00 £ 0.13 3.15 £ 0.3 —
Covington 1.74 £ 0.22 2.68 £ 017 —

*Values are predictions using NIRS calibrations developed by the NCSU Sweetpotato

Breeding Program

Storage Root Yield. Yield comparisons of ‘NC05-198” are
with ‘Covington’ and ‘Beauregard’, the two major sweet-
potato cultivars grown in the United States. The yield trials
are split into two groups based on virus-indexed status. One
group contains the comparisons where ‘NC035-198” 1s seed
stock that was not meristemmed and virus indexed, and
would be G4-G77 ({our to seven generations of field exposure
since being free from virus) Table 2. Table 3 compares crops
produced from virus-indexed seed G2-G3 with the checks.
The checks 1n the vyield trials are always G2 or G3 stock.
Comparing G2 checks to G4-G7 stock can be misleading
since virus accumulation will affect both yield and quality
(packout of No .1’s, canners, jumbo’s and culls). In the 12
trials comparing G2 and G3 stock of ‘NCO03-198°, ‘Beau-
regard’ and ‘Covington’, ‘NCO03-198” was significantly dii-
terent (p=0.05) than ‘Beauregard’ (B94-14) 1n six of those
significantly different (p=0.05) than ‘Covington’

trials, and

in two of the trials. In all instances where there was a
significant difference, ‘NCO05-198” had higher total market-
able yield.
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TABLE 2

Average performance of NC05-198(G4-G7), Covington G2
and B94-14 G2 Beauregard over 18 vield tests, 2008-2011.

Total Yield Marketable Yield

CLONE bu/A Bu/A % Beau % Cov
NCO05-198 G4-G7 971 809 08 96
Covington G2 946 890 110
Beauregard G2-3 1021 851 101
(B94-14)

Size Distribution by Class No. 1

(%0 of total yield) 50 Ib

CLONE No. 1’'s  Canners  Jumbo’s Culls bu/ac
NCO05-198 G4-G7 53 14 15 17 431
Covington G2 58 14 23 6 513
Beauregard G2-3 43 12 28 17 369
(B94-14)

TABLE 3

Average performance of NC03-198 G2-3, Covington G2-3
and B94-14 CM Beauregard over 12 yield tests, 2014-2015.

Total
Yield Marketable Yield
CLONE bu/A bu/A % Beau % Cov
NCO05-198G2-3 1130 1032 132 122
Covington G2-3 956 865 113 .
Beauregard G2-3 996 825 98
(B94-14)
Size Distribution by Class No. 1
(% of total yield) 50 Ib
CLONE No. 1’s  Canners Jumbo’s Culls bu/ac
NC05-198G2-3 60 14 17 9 620
Covington G2-3 53 16 19 9 479
Beauregard G2-3 44 12 27 18 359

(B94-14)

US #1 ’s - Roots 2" to 312" diameter, length of 3" to 9”, must be well shaped and free of
defects.
Canners - Roots 1" to 2" diameter. 2" to 7" 1n length.

Jumbos - Roots thai exceed the diameter, length and weight requirements of the above two
grades,
but are of marketable quality.

Percent US #1°s - Calculated by dividing the weight of US HVs by the total marketable
weight (Culls
not included).

Culls - Roots must be 1" or larger in diameter and so misshapen or unattractive that they
could not fit
as marketable roots m any of the above three grades.

Disease or Pest Resistance. Table 4, below, summarizes
the results of disease evaluations of ‘NCO035-198°. Based on
multiyvear disease evaluations, ‘NCO05-198 1s resistant to
Fusarium wilt (Fusarium oxysporum Schlect. 1. sp. batatas
(Wollenw.) Snyd. & Hans.), moderately resistant to Strep-
tomyces soil rot, Streptomyces 1ipomoeae (Person & W. J.
Martin) Waksman & Henrici) and moderately susceptible to
southern root knot nematode, Melodogyne mcogmta (Ko-
foid & White). The Fusarium resistance of ‘NC05-198” 1s
similar to ‘Covington,” which 1s important since there 1s no
cultural control. The moderate resistance of ‘NC03-198’ to
Streptomyces 1s slightly less than that observed for ‘Beau-
regard’ or ‘Covington’, but 1s still suflicient for moderate
protection. Root knot nematodes will need to be controlled
similar to ‘Beauregard’.
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‘NCO05-198" 1s susceptible to the WDS (wireworm, Dia-
brotica, Systena) complex of insects, which are the major
causes ol msect damage 1n sweetpotato 1n North Carolina.

TABLE 4

Disease screen results for NC05-198, Beauregard and Covington
over seven years for Southern root-knot nematode (Meloidogvne
incognita) (Kofoid & White), fusarium wilt
(Fusarium oxysporum schect. 1. sp. batatas (Wollenw.)
Snyd. & Hans.), and Streptomyces soil rot (Streptomyces
ipomoeae (Person & W. J. Martin) Waksman & Henrici)

NC05-198 2014 2012 2011 2010 2009 2008 2007 Average
Root-knot MS MR S MS MS MS — MS
nematode

Fusarium wilt R MR R MR R MR R R
SSR-GH R R MR R MR MR MS MR
SSR-field R MR MR R R MR H MR-R
Covington

Root-knot R R R HR R R — R
nematode

Fusarium wilt R R R R R R R R
SSR-GH MR R R MS R R R MR-R
SSR-field R R R R R R R R
Beauregard

Root-knot HS S HS MS HS HS — HS-S
nematode

Fusanum wilt MR R R MR MR R R MR-R
SSR-GH R MR R R R R R R

SSR-field R MR R MR R R R R

Scale - HS - highly susceptible, § - susceplible, MS - moderately susceptible- MR -
moderately resistant
R - resistant, HR - highly resistant

The root knot nematode rating 1s based on the number of galls on roots counted e1ght weeks
after inoculation with 10,000 eggs of M. incogrita race 3 1n plants established in four inch
pots. Gall count classes: HR =0; R=1-3; MR =4-10; M§ =11-30; §=31-100; HS =101+
galls. 4 reps.

The Fusarmum wilt rating involves dipping fresh cue plants in a solution of Fusarium
oxvsporum spores then rating for mortality and vascular tissue browning. 3 reps of five
plants each are used.

Streptomyces soil rot 1s screened in both the greenhouse and field. The greenhouse trial
involves planting slips into media that 1s a mix of sand and vermiculite media on which
the bactena 1s raised. Rating 1s done 8-10 weeks after planting on damage to fibrous roots.

The field trial 15 1n a field with high levels of S8R pressure. Plots are rated for both fibrous

root damage, yield and storage root lesions.

Internal Necrosis. Table 5, below, shows the results of a
screening for internal necrosis (IN), a physiological disorder
that can be a serious storage root production problem in
‘Covington’. It 1s dead tissue inside the sweetpotato typi-
cally expressed on the proximal end of a storage root.
Internal necrosis 1s undetectable from the outside of the
storage root so 1t can’t be picked off a grading line. ‘Cov-
ington’ appears to be susceptible under certain conditions,
though these conditions have not yet been clearly defined. It
1s known that application of ethephon to the plant foliage
prior to harvest, a treatment used to toughen the skin, waill
enhance IN in many sweetpotato cultivars. This 1s used as a
screen to 1dentity tolerant clones, ‘NC05-198 has shown
tolerance even when treated with ethephon. This makes 1t a
good option where growers are having a problem with IN 1n
‘Covington’.

TABLE 5

Internal Necrosis severity ratings and immcidence among
commerclal sweetpotato cultivars treated with
and without Ethephon at Jones Farm in 2014.

no prep prep

%o Avg. # %o Avg. #

Inci- Average Roots Inci- Average  Roots
Clone dence  Severity’ Cut dence Severity' Cut
Beauregard 0 0.0 24 1 0.3 25
Covington 08 2.8 24 81 3.0 25
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TABLE 5-continued

Internal Necrosis severity ratings and incidence among
commercial sweetpotato cultivars treated with
and without FEthephon at Jones Farm im 2014.

N0 _prep prep
%o Avg, # %o Avg. #

Inci- Average Roots Inci- Average  Roots
Clone dence  Severity’ Cut dence Severity' Cut
Evangeline 3 1.0 25 1 0.7 25
Hatteras 27 2.1 24 49 2.8 26
Hernandez 0 0.0 25 1 0.3 23
Bellevue 0 0.0 25 0 0.0 25
Burgundy 7 1.2 24 0 0.0 24
NCO05-198 0 0.0 25 0 0.0 24
Orleans 0 0.0 25 8 1.2 25
IMEAans 11.6 0.8 24.7 15.8 0.9 24.6

Average severity 1s basal upon 0-4 severity scale with ratings of 3 to 4 being unmarketable.
3 reps used 1n the tnal

10

15

10

Storage ability of ‘NCO03-198’° 1s good, though 1t 1s not
recommended for long-term storage. Depending on harvest
conditions, there may be some pithiness present 6-8 months
alter storage.

Flood tolerance of ‘NC05-198” 1s similar to ‘Covington’
under wet conditions. ‘Covington’ 1s considered tolerant to
wet conditions, though any cultivar will be lost 1f sub-
merged. ‘NCO05-198" will show a proliferation of lenticels

under very wet conditions.

We claim:
1. A new and distinct cultivar of Ipomoea batatas plant
‘NCO05-198°,

described herein.

named illustrated and

substantially as
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