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Abstract

Field experiment was conducted at the National Cereals Research Institute, Badeggi, Uyo Outstation, Nigeria in 2021 cropping season.
The aim was to evaluate 25 sweet potato genotypes for qualitative and quantitative characters, biotic reactions and starch contents as
guide to improvement. The experiment which occupied a land areas of 75 m x 11 m was laid out in a randomized complete block design
and replicated three times. Twenty-nine characters were studied. Significant differences (p<0.05) were observed in all the quantitative
characters. The genotype 87/0P/195 was superior in ten characters: root size, root form, longest storage roots (cm), resistance to wee-
vils, number of established stands per plot, number of harvested stands per plot, number of commercial storage roots per plot, weight of
commercial storage roots (kg), yield of commercial storage roots (tha™) and total storage root yield (tha?1), followed by PGA 14442-1 in
nine characters: root size, root form, resistance to leaf spot, number of non-commercial storage roots, weight of non-commercial storage
roots (kg), yield of non-commercial storage roots (tha™), harvest index (%), yield of commercial storage roots (tha') and total storage
root yield (tha™), Butter milk was ranked second in commercial storage root number, third in weight of commercial storage roots (kg),
weight of non-commercial storage roots (kg), resistance to weevils, yield of commercial storage roots (tha') and total root storage yields
(tha'). while PGA 14011-43 was rated fourth in resistance to sweet potato virus disease, number of commercial storage roots, weight
of commercial storage roots (kg), non-commercial storage root yield (tha) and total storage root yield(tha*). The four sweet potato
genotypes were rich in [f-carotene. The genotype, 87/0P/195 and PGA 14442 could be distributed to farmers in the area for cultivation
while the four candidate genotypes could be incorporated into multi-location trials and improvement programmes to produce hybrid

varieties for the area.
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Introduction crop in most parts of tropical and subtropical regions of the world
Sweet potato is a perennial root crop usually cultivated as annual  (ICAR, 2007), being cultivated in more than 100 countries (Woolfe,
crop which belongs to the bindweed or morning glory family Con-  1992; Bassey, 2021). Sweet potato is among the most important

volvulaceae (Tortoe, 2010). It is a widely grown important staple  versatile and underutilized food crops, grown mainly for its large,
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sweet tasting, starchy tuberous roots (Tortoe, 2010). Among the
tuber crops grown in the world, sweet potato ranks second after
cassava (Ray and Ravi, 2005), seventh among the world food crops
after wheat, rice, maize, potato, barley and cassava (Gundadhur,
2012), third in value of production and fifth in caloric contribution
to human diet (Bouwkamp, 1985; Antiaobong et al., 2009). It has
been considered very important in providing nutritional security
particularly in agriculturally backward areas (Srinivas, 2009) with

poor soils (Nwankwo et al.,, 2014).

Wide variability exists in sweet potato both in the morphological
characters and yield (Alam et al., 1998; Bassey, 2021). The crop
varies in growth habit (spreading, extremely spreading, erect and
semi-erect), skin colour (white, light purple, purple, pink) and flesh
colour (white, cream, yellow, pink, light purple, purple and red)
(Nwankwo etal., 2014). The leaf shape ranges from entire to deeply
lobed (Nwankwo et al., 2012). Significant progress has been made
in the breeding and selection of sweet potato for high root yield,
early maturity and fodder yields for mixed crop - livestock farming
systems (Shumbusha et al., 2019). Selection for high yielding (root
tubers and fodder) genotypes now constitutes an important aspect
of improvement in sweet potato (Urgessa et al.,, 2014; Nwankwo
and Bassey, 2021). Its high photosynthetic efficiency, high energy
yielding potential per unit area per time (Nedunchezhiyan et al.,
2014) and early maturity (Antiaobong et al., 2009) make sweet po-
tato an ideal crop for rural poor farmers. The vine tips and leaves
are excellent vegetables for man and nutritious green fodder for
cattle (Nedunchezhiyan et al., 2012), being rich in pro-vitamin A,
vitamins B and C as well as minerals such as calcium, iron, potas-
sium and sodium (Antiaobong et al., 2009). The tubers can be re-
constituted into foofoo, or blended with other carbohydrate flour
sources especially wheat, and used in baking bread, cakes and bis-
cuits (Bassey, 2021). It is now used as a major source of industrial
starch for pharmaceutical adhesives, textile, paper and alcohol pro-
duction (Woolfe, 1992; Bassey, 2021). The tubers may be fried into
chips, boiled and consumed with sauces and as snack with bever-
age or milled into flour and mixed with millet and sorghum or pro-

cessed into local foods (Bassey, 2021).

However, the major constraints to sweet potato production are low
yields per unit area, especially from marginal soils, unavailability
of adequate seed vines during the growing periods and pests and
diseases (Nwankwo et al., 2021). The use of infected sweet potato
seed vines with sweet potato virus disease, leaf spot and alter-

nalia results in smaller, low marketable storage roots (Nwankwo

and Njoku, 2019). High quality seed vine is capable of improving
growth vigour, vegetative yield and storage root yields and there
is need for selection of sweet potato genotypes for both high stor-
age root tuber and quality seed vine yields (Nwankwo and Bassey,
2021). China accounts for the highest sweet potato production in
the world, followed by Nigeria and Uganda (Bassey, 2021). The ob-
jective of this study was to evaluate 25 sweet potato genotypes for
qualitative and quantitative characters, biotic reactions and starch

content in humid environment of Uyo, southeastern Nigeria.

Materials and Methods

Field experiments were conducted at the National Cereals Research
Institute, Uyo Outstation and Farmers Demonstration Plot, in Owot-
Uta, Ibesikpo-Asutan Local Government Area of Akwa Ibom State,
Nigeria in 2021 cropping season. The aim was to evaluate 25 sweet
potato genotypes for qualitative and quantitative characters, biotic
reactions and starch contents as a guide to further improvement of
the crop. The area lies within latitude 05°16’ and 05° 27’ north and
longitude 07° 27’ and 07° 56’ east of the Greenwich Meridian and
altitude 45 m above sea level. The area is a fairly flat terrain which
receives average rainfall of over 2500 mm with daily photoperiod of
3.5 h. The temperature is generally high ranging from 23°C to 34°C
throughout the year. Mean relative humidity is about 78%, with
the lowest (70.4%) and highest (86.6%) values in January/Decem-
ber and July, respectively (Umoh, 2013). The soil is a typical acid
sand (Ekpeh, 1994). The land was under fallow for two years before
being put to the experiments. The vegetation consisted mainly of
Panicum maximum, Paspalum conjugatum, Cyperus spp, Aspilia lati-
folia, Commelina nodiflora, Ipomoea involucrata, Icacina trichantha,

Caladium bicolour and Peuraria phaseoloides, among others.

Twenty-four (24) sweet potato genotypes were collected from
the National Root Crops Research Institute (NRCRI), Umudike
Abia State, Nigeria, namely: PGA 14008-9, Obare, Kwara, NAN, Cri-
Apomuden, PG 17362-NI, 87/0P/195, PGN16021-39, CEMSA 74-
228, TIS87/0087 (check), PGA 14442-1, Butter milk, PGA 14011-
43, PGA 14398-4, Cri-Dadanyuie, PGA 14372-3, Cri-Okumkom,
P03/35, PGA 14351-4, UMUSPO/3 (check), Tu-Purple, Nwoyo-
rima, PO3/116 and Uyo Local (adaptive cultivar obtained from
sweet potato farmers). Land area of 75m x 11 m was laid out in a
randomized complete block design and replicated three times. The
land was mechanically ploughed, harrowed and ridged 1 m apart.
Healthy sweet potato vine cuttings measuring 30 cm long with at
least 6 nodes were planted on the crest of the ridges at 30 cm in-

tra-row and 100 cm inter-row. Each plot consisted of three ridges.
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The sweet potato vines were planted sole. All the 25 sweet potato
genotypes were assigned to the plots randomly. Thirty (30) healthy
sweet potato vines were planted per plot, giving 30,000 plants per
hectare. Weeding was manually done two times to prevent competi-
tion with weeds. Fertilizer NPK (15:15:15) was applied at 400kg/ha

to improve the nutrient status of the soil.

Four plants were randomly selected and tagged at the centre of each
plot for data collection. Qualitative and quantitative characters, bi-
otic reaction and starch content studied were: Number of plant
established per plot, vigour, number of plants harvested per plot,
number of commercials storage roots, number of non-commercial
storage roots, weight of commercial storage roots (kg), weight of
non-commercial storage roots (kg), weight of vines (kg), longest
storage roots (cm), width of longest storage roots (cm), ground cov-
er (%), harvest index (%), skin colour, flesh colour, root size, root
form, biotic reactions (leaf spot at 4 and 12WAP, SPVD at 4 and 12
WAP, Alternalia at 4 WAP, holes and cracks per plot), moisture con-
tent (%) and starch contents (%), fodder yields (tha!) and storage
root yields (tha™).

All the quantitative data were subjected to Analysis of Variance
and the means separated with Duncan Multiple Range Test at 5%
probability level. Rating scale (1 - 9) (CIP, 2020; Nwankwo et al.,
2021) was used to determine the severity of sweet potato virus
disease (SPVD), where 1 = no virus symptoms, 2 = unclear virus
symptoms, 3 = clear virus symptoms, (<5% of plant/plot), 4 = clear
virus symptoms (6 - 33% of plants/plot), 5 = clear virus symptoms
(34 - 66% of plants/plot), 7 = clear virus symptoms (67 - 99%
of plants/plot), 8 = clear virus symptoms (all plants/plot affect-
ed, but not stunted), 9 = severe virus symptoms on all the plants
and stunted). Similarly, alternalia symptoms was determined one
month after planting and recorded in scores from 1 - 9, where 1,
indicates no symptoms, 2 = unclear symptoms, 3 = clear symptoms
at <5% per plot, 4 = clear symptoms at 6 - 15% of plants per plot,
5 - clear symptoms at 16 to 33% of plants per plot (less than 1/3),
6 = clear symptoms at 34 - 55% of plants per plot (more than 1/3,
less than 2/3), 7 - clear symptoms at 67 to 99% of plants per plot
(2/3 to almost all), 8 = clear symptoms, all plants affected but not
fully defoliated; 9 = severe symptoms, all plants per plot affected
and fully defoliated. Leaf spot was also assessed using the scale
1 -9, where 1 = no symptoms, 2 = symptom present, 3 = symp-
tom very mild, 4 = symptom mild, 5 = symptom very moderate, 6 =
symptom moderate, 7 = symptom severe, 8 = symptom very severe

and 9 = plants almost dead (Nwankwo et al,, 2021). Similarly, plant

vigour was determined on rating scale 1 - 9 (CIP, 2020), where 1
= nearly no vines, 2 = weak vines, thin stems, very long internodes
distances, 3 = weak to medium strong vines, medium thick stems,
medium internodes, 5 = medium strong vines, thick vines, long in-
ternode distances, 6 = medium strong vines, thick stems, medium
internode distances, 7 = strong vines, thick stems, short internode
distances and medium - long vines, 8 = strong vines, thick stems,
short internode distances, long vines, and 9 = very strong vine
length, thick stem, shortinternode and very long vines. Disease se-
verity was determined as described by Stathers et al. (2005), thus

Number ofdamaged /diseased plants per plot

x 100

Disease severity (DS) = 2 roin of sweet potato vines planted
The values derived were compared with the percentages in the rat-
ing scale and appropriate scale assigned to them. Munsen Colour
Chart was used for the determination of skin colour where 1 =
white, 2 = cream, 3 = yellow, 4 = orange, 5 = brownish orange, 6
= pink, 7 = red, 8 = purple red, 9 = dark purple. For flesh colours
were 1 = white, 2 = cream, 3 = dark cream, 4 = pale yellow, 5 =
dark yellow, 6 = pale orange, 7 = intermediate orange, 8 = dark
orange and 9 = purple (Nwankwo et al, 2021). Plant habit and
ground cover of the sweet potato genotypes were determined us-
ing the scale 1 - 5 (Nwankwo et al., 2021), where 1 = 1 - 25%; 2
=26 - 49% (<50%) ground cover; 3 = 50 - 75% ground cover;
4 =76 - 90% ground cover, while 5 = 91 - 100% ground cover
(i.e. >90%). Visual observation by five persons were recorded

and the mean used in assigning them to appropriate rating scale.

Sweet potato storage roots below 100g were considered as non-
commercial storage roots, while those with 100g and above were
graded as commercial storage roots (Nwankwo and Bassey, 2021).
Root size and root form were assessed based on inspection of the
harvested roots, where 1 = Excellent, 2 = Very good, 3 = Good, 4 =
Fairly good, 5 = Fair, 6 = Poor, 7 = Very poor, 8 = Extremely poor, 9 =
Terrible (Nwankwo et al., 2021). Samples of the sweet potato geno-
types were taken to the University of Uyo Agronomy Laboratory

for the determination of moisture and starch contents (%).

Results

Table 1 shows the number of plants (established) per plot, growth
vigour scores, number of plants harvested per plot, number of
commercial storage roots, number of non-commercial storage
roots, weight of commercial storage roots/plot (kg), weight of
non-commercial storage roots/plot (kg), weight of vines per plot

(kg), longest storage roots (cm), width of longest storage roots
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(cm), ground cover (%) and harvest index. Significant differences
(p<0.05) were observed for all the characters. The highest number
of stands per plot was recorded in 87/0P/195 (14), followed by
PG17265-NI (11) and Nwoyorima (10) while the lowest was Cri-
Dadanyuie (4). Differences in growth vigour were observed among
the sweet potato genotypes with the highest vigour of 9 recorded
for PGA 14008-9, followed by 8 genotypes with growth vigour 8,
namely Kwara, TIS 87/0087 (check), PGA 14442-1, PGA 14011-43,
P03/35, TU-purple, PG 17265-NI and Nwoyorima while the lowest
vigour score of 3 was recorded for NAN. The highest number of
plants harvested per plot was produced by 87/0P/195 (12), fol-
lowed by Tu-purple (10) and PG17265-NI (9) and UMUSPO/3 (9),
while the lowest number (3) was produced by NAN. Similarly, the
highest number of commercial storage roots was produced by 87/
OP/195 (25), followed by Butter milk (18), PG4011-43 (15), while
8 genotypes produced no commercial storage roots, namely Kwara,
PGN16021-39, Cemsa 74-228, PGA14398-4, P03/35, Tu-purple,
PG 17265-NI and P03/116. Number of non-commercial storage
roots varied significantly (P<0.05), with the highest (41.5) being
produced by PGA 14442-1, followed by PGA 14372-3 (33.3), 87/
OP/195 (27), PGA 14008-9 (24.5) and PGA 14011-43 (23.3), while
Kwara produced no non-commercial storage roots. The genotype
87/0P/195 produced the highest fresh weight of commercial stor-
age roots (11.5 kg), followed by PGA 14442-1 with 7.0 kg, butter
milk (5.6 kg), PGA 14011-43 (4.7 kg), local best (3.5 kg), while sev-
en sweet potato genotypes recorded zero (0) fresh weight of com-
mercial storage roots. The highest fresh weight of non-commercial
storage roots (kg) was produced by PGA14442-1 (5.5 kg), followed
by PGA 14011-43 (4.9 kg), CEMSA 74-228 (4.1 kg), PGA 14398-4
(4.0 kg), and Butter milk (3.7 kg) while Kwara produced no non-
commercial roots and consequently no storage root yield (Table
1a).

The highest storage root yields of 48.9 (tha') was produced by
87/0P/195, followed by PGA 14442-1 (41.6 tha'), PGA 14011-
43 (31.9 tha') and Butter milk (30.999 tha'), which were greater
than the national checks, UMUSPO/3(17.3 tha) and TIS 87/0087
(11.6 tha!) and local check (18.6 tha!) while Kwara produced no
storage root yield (Table 1b).

Weight of vines per plot differed significantly (p<0.05) among the
sweet potato genotypes in the area. The sweet potato genotype
with the highest fresh weight of vines was P03/35 (7.8 kg), fol-
lowed by Tu-purple (6.2 kg), Nwoyorima (5.6 kg) and PO3/116 (4.1
kg), while the lowest vine weight (0.3 kg per plot was produced by

Cri-Apomudem and PG17362-NI (Table 1b). The highest for-
age (fodder yield of 259.9 Nwoyorima (186.6 tha®) and P0O3/116
(153.3 tha™), while the least fodder yields of 9.9 tha! were recorded
on Cri-Apomuden and PG 17362-NI. Sweet potato genotypes with
the greatest ground cover of 100% and rated 5, were PG 17265-
NI (100%) and Nwoyorima (100%) while PGA 14442-1 and PGA
14011-43 produced 95% groundcover, followed by genotypes with
groundcover of 76 - 90%, namely TIS 87/0087 (90%), Butter milk
(90%) and P03/116 (90%), local best (85%), UMUSPO/3 (85%),
PGA 14372-3 (83%) and P03/35 (80%). Eight (8) sweet potato
genotypes fell into the group 50 - 75% ground cover, namely PG
17362-NI (75%), PGA 14351-4 (75%), Cri-Okumkom (70%), PGA
14398-4 (65%), Cri-Apomuden (65%), Obare (60%), Cri-Dadanyuie
(50%) and Cemsa 74-228 (50%), while 3 genotypes were grouped
under 26 - 49% (<50%) ground cover, namely PGN 16021-39
(45%), 87/0P/195 (45%) and PGA 14008-9 (43%). Consequently,
the sweet potato genotypes were described as extremely spreading
- ES (<90%), Spreading-S (76 - 90%), Semi-erect-SE (50 - 75%),
Erect-E (<50%), respectively.

The result (Table 1b) shows variability in harvest index (%) among
the 25 sweet potato genotypes. The highest harvest index of 25.0
was produced by PGA 14442-NI, followed by 87/0P/195 (12.0),
Cemsa 74-228 (9.2), Cri-Apomuden (7.6) and PGA 14011-43 (5.7).
However, harvest index (%) was not determined for two sweet po-
tato genotypes namely, Kwara and NAN since they recorded no stor-

age roots.

Table 2 shows the qualitative traits of the 25 sweet potato genotypes
(skin colour, flesh colour, root size, root form) and biotic reactions
(cracks, holes, leafspots, sweet potato virus disease and alternalia)
and starch contents. The skin colours of the sweet potato genotypes
varied from cream, orange, pink, purple and purple red. Cri-okum-
kom was creamy while four sweet potato genotypes were yellow-
ish (PGN 16021-39, PGA 14442-1, local best and Nwoyorima). The
predominant skin colour was pink, associated with 14 sweet potato
genotypes, namely: PGA 14008-9, Obare, Cri-Apomuden, PG 17362-
NI, 87/0P/195, Cemsa 74-228, TIS 87 /0087 (check), PGA 14442-1,
PGA 14398-4, Cri-Dadanyuie, P03 /35, UMUSPO/3 (check), Tu-pur-
ple and PG 17265-NI, while two were orange, namely PGA 14011-
43 and PGA 14351-4. The skin colour of PG14372-3 was purple
while that of P03/116 was purple red. Similarly, flesh colour of the
sweet potato genotypes varied from white, cream, yellow, orange,
pale orange, pink and dark purple. One sweet potato genotype was

white, namely PG
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S/No Sweet potato Number Number | Vigour | Number Number of | Number of | Weight of Weight of

planted/ estab- score | harvested | commercial | non-com- commer- non-com-

plot lished per per plot storage mercial | cial storage mer-cial

plot roots per roots per | roots/plot | roots/plot
plot plot (kg) (kg)
1 PGA 14008-9 30 74 9 7¢ 18 24.5¢ 0.2! 2.44
2 OBARE 30 74 7 7¢ 18 4.5k 0.2! 0.28

3 KWARA 30 74 8 64 ot 0.0m 0 on
4 NAN 20 5¢ 3 3¢ 18 15.08 0.2! 0.6
5 CRI-APOMUDEN 20 74 7 54 3f 21.5¢ 0.98 1.4¢
6 PG17362-NI 20 74 7 54 3f 10.0" 0.4" 1.1¢
7 87/0P/195 20 142 7 122 25? 27.0¢ 11.52 3.2¢
8 PGN 16021-39 30 9c 7 9v oh 12.0t 0j 1.3¢
9 CEMSA 74-228 30 9¢ 6 8 ot 23.0¢ 0j 4.1°
10 TIS 87/0087 30 8¢ 8 8 1¢ 18.6f 0.5" 3.0¢
(CHECK)
11 PGA 14442-1 30 8¢ 8 7¢ 13¢ 41.5° 7.0° 5.5¢
12 BUTTER MILK 30 64 7 64 18° 23.0¢ 5.6¢ 3.7b¢
13 PGA 14011-43 20 8¢ 8 54 15¢ 23.3¢ 4.74 4.9°
14 PGA 14398-4 20 64 6 64 0 11.5" 0 1.1¢
15 | CRI-DA DANYUIE 20 4¢ 7 4¢ 3f 2.51 2.1f 0.5f
16 LOCAL BEST 30 64 7 64 10¢ 20.6° 3.5¢ 2.1¢
17 PGA 14372-3 30 64 7 64 7¢ 33.3b 1.8f 4.0vc
18 CRI-OKUMKOM 30 64 7 64 5f 7.0 1.7 1.0¢
19 P03/35 20 64 8 64 ot 7.3 0 0.2g
20 PGA 14351-4 20 64 7 64 18 6.0 0.6" 0.6
21 UMUSPO/3 30 9¢ 6 9v 4f 14.58 2.6 2.6¢
(CHECK)

22 TU-PURPLE 20 9c 8 10° oh 11.0t 0 0.6
23 PG 17265-NI 30 11° 8 9v ot 9.0! 0 1.5¢
24 NWOYORIMA 30 10° 8 8¢ 14¢ 7.5 2.0f 2.0¢
25 PO3/116 30 9¢ 7 7¢ 0 6.6 0 1.0¢

1 = Incidence; S = Severity; SPVD = Sweetpotato Virus Disease

17362-NI, nine (9) were creamy, namely PGA 14008-9, Obare, TIS
87/0087 (check), PGA 14398-4, Cri-Dadanyuie, local best, PGA

Table 1(a): Number of established plants, growth vigour, number harvested per plot, number of commercial

and non-commercial storage roots and weights of commercial and non-commercial storate roots of sweet potato

genotypes in Uyo, Southeastern Nigeria.

14372-3,P03/35 and PG 17265-NI, while seven were orange: Cri-
Apomuden, 87/0P/195, Cemsa 74-228, Cri-Okumkom, P03/116,
PGA 14351-4, UMUSPO/3 (check). Also, three genotypes were yel-
low (PGN 16021-39, PGA 14442-1 and Butter milk), while one was

purple was dark purple (Table 2).

pale orange, namely Nwoyorima. PGA 14011-43 was pink while Tu-
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S/ | Sweetpotato | Weight | Longest | Width of | Ground | Harvest Yield of Yield of non Total Fodder
No of vines roots longest cover index | commercial | commercial | yield of yield
per plot (cm) roots (%) storage storage storage (top
(kg) (cm) roots roots roots growth)
1 PGA 14008-9 1.58 19.0¢ 12.0t 43k 1.7h 0.66' 8.00¢ 8.68 49.99h
2 OBARE 0.5M 14.0f 11.0M 60! 0.8i 0.66! 6.66f 7.38 16.660
3 KWARA 0.8" - - - - - - - 26.66!
4 NAN 0.7" - - - - 0.66! 2.00 2.6 23.33m
5 CRI-APO- 0.3 21.0¢ 10.0 65" 7.6¢ 3.0! 4.668 7.68 9.99¢
MUDEN
6 PG17362-NI 0.3 21.0¢ 10.0! 75¢ 5.0¢ 1.33k 3.66" 49" 9.991
7 87/0P/195 1.2 30.5° 30.2° 45k 12.0° 38.332 10.66¢ 48.9 39.99!
8 PGN 16021-39 0.4 28.1° 13.0" 45k 3.28 - 4.33 4.3h 13.33p
9 | CEMSA 74-228 0.5M 27.1° 16.08 50/ 9.2¢ - 13.66¢ 13.6e 16.660
10 TIS 87/0087 0.7" 20.0¢ 20.0¢° 90°¢ 5.0¢ 1.6¥ 10.00¢ 11.6f 9.991
(CHECK)
11 | PGA 14442-1 0.5h 28.0° 26.0¢ 95b 25.0? 23.33b 18.33a 41.6° 16.660
12 | BUTTER MILK 2.5¢ 24.0¢ 23.1¢ 90°¢ 3.8° 18.66¢ 12.33¢ 30.9¢ 83.33f
13 | PGA 14011-43 0.6" 25.5¢ 31.0° 95b 5.7¢ 15.66¢ 16.33" 31.9¢ 22.33™
14 PGA 14398-4 1.08 15.0¢ 10.0i 65" 1.1h - 3.66" 3.6i 33.33%
15 CRI-DA 1.28 - - 50/ 2.148 7.0¢ 1.66 8.68 39.99
DANYUIE
16 LOCAL BEST 1.2¢ 20.0¢ 26.0¢ 85¢ 4.6 11.66° 7.00f 18.6¢ 39.99!
17 | PGA 14372-3 1.18 25.0¢ 30.0° 83¢ 2.38 6.08 13.33¢ 18.3¢ 36.66
18 CRI-OKUM- 0.6" 16.0° 12.0" 708 4.5f 5.66" 3.33" 8.98 19.99»
KOM
19 P03/35 7.8 - - 80¢ 0.02 - 0.66 0.6% 259.99°
20 | PGA 14351-4 1.48 5.0! 5.0k 75¢ 0.85! 2.00 2.00! 4.00" 46.66"
21 UMUSPO/3 3.0° 14f 9.0’ 85¢ 1.73h 8.66f 8.66e 17.3¢ 99.99¢
(CHECK)
22 TU-PURPLE 6.2° 128 16.08 80¢° 1.1t - 2.00! 2.00 206.66°
23 | PG 17265-NI 2.4f 11# 22.0¢ 100? 0.09" - 5.008 5.00" 79.998
24 | NWOYORIMA 5.6¢ 20¢ 18.0f 1002 0.71 6.668 6.66f 13.3¢ 186.66¢
25 P03/116 4.14 gh 5.0% 90¢ 0.48 - 3.66" 3.6! 153.33¢

1 = Incidence; S = Severity; SPVD = Sweetpotato Virus Disease

Table 1(b): Number of established plants, growth vigour, number harvested per plot, number of

commercial and non-commercial storage roots and weights of commercial and non-commercial

storage roots of sweet potato genotypes in Uyo, Southeastern Nigeria.

Similarly, storage root size and shape of the sweet potato geno-

types varied from poor (7), fair (5), fairly good (4), good (3), very

good (2) to excellent (1). Root form followed the same pattern. Six

sweet potato genotypes produced poor storage root size namely
Obare, PGN 16021-39, Cri-Dadanyuie, P03/35, PGA 14351-4 and

Nwoyorima, nine were fair (PGA 14008-9, Cri-Apomuden, Cemsa
74-228, TIS 87/0087, PGA 14398-4, Local best, Cri-Okumkom, Tu-
Purple, PO3/116, three (3) were good (PGA 14372-3, PG 17362-
NI and PG 17265-NI), two (2) were very good (PGA 14011-43 and
UMUSPO/13), while three were excellent87/0P/195, PGA 14442-1
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and Butter milk. Similarly, 5 sweet potato genotypes produced poor
root form, namely Obare, PG 15021-39, Cri-Dadanyuie, PO3/35,
and Nwoyorima while eleven (11) were fair, namely PGA 14008-9,
Cri-Apomuden, PG 17362-NI-, Cemsa 74-228, TIS 87/0087 (check),
PGA 14398-4, local best, Cri-Okumkom, PGA 14351-4, Tu-purple,
PG 17265-NI and P03/116, one was very good, namely PGA 14011-
43 and two good, namely PGA 14372-3 and UMUSPO/3 (check).
Three sweet potato genotypes produced excellent root form, name-
ly 87/0P/195, PGA 14442-1 and Butter milk. (Table 2)

Number of storage roots with cracks per plot varied significant-
ly (P<0.05). Eight (8) sweet potato genotypes were free of root
cracks and rated (0) accordingly, namely Obare, PGA 14398-4, Cri-
Dadanyuie, PGA 14372-3, Tu-purple, PG 17265-NI, Nwoyorima
and P03/116, while the highest number of cracked storage roots
were observed in Cri-Apomuden (33) and 87/0P/195 (25). Simi-
larly, ten sweet potao genotypes recorded no holes in their storage
roots, namely, Obare, PG17362-NI, 87/0P/495, Cemsa 74-228, But-
ter milk, Cri-Dadanyuie, Cri-Okumkom, P03/35, PG17265-NI and
P03/116, while the highest number of holes came from UMUSPO/3
(10), followed by three genotypes, each with six (6) holes namely
Cri-Apomuden, PGA 14011-43 and PGA 14351-4. (Table 2). Gener-
ally, the response of the sweet potato genotypes to biotic reactions

was low. Four sweet potato recorded no leaf spot at 4WAP, namely

PGN 16021-39, Cemsa 74-228, PGA 14442-1 and PGA 14398-4 and
accordingly rated O for severity of the diseases at 4 WAP although
3 of the genotypes were affected at 12WAP. Similarly, three sweet
potato genotypes were not reactive to sweet potato virus disease
(SPVD), namely TIS 87/0087 (check), PG 14398-4, and UMUSPO/3
(check) at 4 WAP although some were later infected at 12WAP, ex-
cept UMUSPO/3. Sweet potato genotypes with highest incidence to
the disease were Obare (5) PGA14008-9 and PG17362-NI (4) and
PGN 16021-39 (5), although the severity of the disease reduced
with time and age such that at 12 WAP the effect of the disease was
moderate on most of the genotypes while three genotypes showed
no reaction, namely PGN 16021-39, PGA 14011-43 and UMUSPO/3
(check). Generally, the severity of Alternalia was low for most of the
genotypes. However, seven (7) sweet potato genotypes showed no
reaction to Alternalia, namely PGA 14008-9, Obare, PGN 16021-39,
TIS 87/0087 (check), PGA 14398-4, UMUSPO/3 (check) and Tu-
purple (Table 2).

Table 2 shows the starch content (%) of the different sweet po-
tato genotypes with the highest given by Cri-Okumkom (30.04),
followed by PG 17265-NI (28.83%), PGA 14442-1 (27.85%) and
Cemsa 74-228 (27.56%), while the lowest was produced by Obare
(10.5%) and

S/No | Sweet potato | SKin colour | Flesh Root Root Cracks | Leaf | Leafspots | SPDV | SPDV | Alternaria
Varieties colour size form per spots | 12WAP 4WAP | 12WAP | 4WAP
(cm) plot 4WAP
I |S |I S |T |S |I S |1 S
1 PGA 14008-9 | Pink | (6) | Cream (3) | 5 (Fair) |5 (Fair) |2 213 |0 3 |4 (3|3 |2 |0 0
2 OBARE Pick (6) | Cream (3) | 7 (Poor) | 7 (Poor) | O 413 |0 1 51313 (2 |0 0
3 KWARA - - - - - - 313 |3 2 |12 |1 2 |1 2
4 NAN - - - - - - 313 |0 1 |2 (3|1 |2 |2 3
5 CRI-APO- Pink (6) | Orange (6) | 5 (Fair) | 5 (Fair) |33 213 |2 2 1121 |2 |2 3
MUDEN
6 PG17362-NI Pink | (6) | White (1) |3 5 (Fair) |5 313 |2 2 |4 (3|1 (2 |2 3
(Good)
7 87/0P/195 Pink | (6) | Orange (6) | 1 (Ex- 1 (Excel- | 25 113 |2 2 |2 (3|2 |2 |2 3
cellent) | lent)
PGN 16021-39 | Yellow | (3) | Yellow (4) | 7 (Poor) | 7 (Poor) | 1 0/0 |0 1 513 ]|0 |1 |0 0
CEMSA 74-228 | Pink | (6) | Orange (6) | 5 (Fair) | 5 (Fair) |12 0/0 |0 1 /2 (2|1 |2 |1
10 TIS 87/0087 Pink | (6) | Cream (2) |5 (Fair) |5 (Fair) |13 112 |2 2 |00 |1 |2 |0 0
(CHECK)
11 PGA 14442-1 | Pink | (6) | Yellow (6) | 1 (Ex- 1 (Excel- | 2 0/0 |0 1 /2|22 |2 |1 3
cellent) | lent)
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12 | BUTTER MILK | Yellow (3) | Yellow (6) |1 (Excellent) |1 (Excel- |13 |4 |3 |3 (3 |2 |2 |1 |2 |2 3
lent)
13 | PGA 14011-43 | Orange (4) | Pink (7) 2 (V. Good) 2 (V. 5 (23 |23 |2 ]2 |0 |1 |3 3
Good)
14 | PGA 14398-4 | Pink (6) | Cream (2) |5 (Fair) 5(Fair) |{O OO |O|1 (O[O0 |1 |2 |0 3
15 | CRI-DADA- Pink (6) | Cream (2) | 7 (Poor) 7Poor) (O (1|2 |23 |2 |2 |2 |2 |2 3
NYUIE
16 | LOCAL BEST Yellow (3) | Cream (2) |5 (Fair) S5(Fair) (3 |22 |[2|3 |2 |3 |2 |2 |2 3
17 | PGA14372-3 | Purple (8) | Cream (2) | 3 (Good) 3 0 (4|3 (3|3 |2 (3|2 |2 |2 3
(Good)
18 | CRI-OKUM- Cream (2) | Orange (6) | 5 (Fair) S5(Fair) |1 |43 |2 |2 2 (311 |2 |2 3
KOM
19 | P03/35 Pink (6) | Cream (2) | 7 (Poor) 7®Poor) |1 |22 (3|3 |2 |3 |1 |2 |2 3
20 | PGA 14351-4 | Orange (4) | Orange (6) | 7 (Poor) S5(Fair) |2 |12 |2 ]2 2 (312 |2 |2
21 | UMUSPO/3 Pink (6) | Orange (6) | 2 (V. Good) 3 2 |22 |12 |00 |0 |1 |O 0
(CHECK) (Good)
22 | TU-PURPLE Pink (6) | Dark 5 (Fair) S5(Fair) |0 |1|2 |1|2 |2 |2 |2 |2 |0 0
purple (9)
23 | PG 17265-NI Pink (6) | Cream (2) | 3 (Good) S5(Fair) (0 |22 [2|2 |2 |3 |2 |2 |2 3
24 | NWOYORIMA | Yellow (3) | Paleor- 7 (Poor) 7(Poor) |0 |22 |2 ]2 21312 |2 |2 3
ange (6)
25 | P0O3/116 Purple Red | (8) | Orange (8) | 5 (Fair) S5(Fair) |0 (2|2 [3]2 |2 (3|3 |3 |2 3

1 = Incidence; S = Severity; SPVD = Sweetpotato Virus Disease

*The materials had been harvested and kept for a long time before being sent to me, such that some had died resulting in the low number

of establishment.

Table 2(a): Skin and flesh colours, root size and form number of cracks and holes, leaf spot, SPVD

and alternalia, moisture and starch contents of sweet potato genotypes in Uyo, southern Nigeria.

Table 2: Continued

S/No Sweet potato Varieties No. of storage roots | Moisture | Starch content (%)
with holes content

1 PGA 14008-9 2 46.92¢ 22.26¢
2 OBARE 0 19.11% 10.51¢
3 KWARA - - -

4 NAN - - -

5 CRI-APOMUDEN 6 52.66% 24.36°
6 PG17362-NI 0 36.48f 18.92¢
7 87/0P/195 0 39.84¢ 2691
8 PGN 16021-39 1 24.36! 18.89¢
9 CEMSA 74-228 0 50.12° 27.56°
10 | TIS87/0087 (CHECK) 3 32.88¢ 18.68¢
11 PGA 14442-1 2 50.64° 27.85°
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12 BUTTER MILK 0 34.70° 19.08°
13 PGA 14011-43 6 40.94¢ 22.52¢
14 PGA 14398-4 2 21.33 11.73¢#
15 CRI-DADANYUIE 0 - -

16 LOCAL BEST 1 50.64° 22.11¢
17 PGA 14372-3 4 48.73b 26.80"
18 CRI-OKUMKOM 0 54.622 30.04°
19 P03/35 0 41.764 22.96¢
20 PGA 14351-4 6 42.91¢ 23.58¢
21 UMUSPO/3 (CHECK) 10 46.43¢ 25.28¢
22 TU-PURPLE 4 26.46" 14.56f
23 PG 17265-NI 0 52.41° 28.83°
24 NWOYORIMA 3 44,29 24.36°
25 PO3/116 0 45.47¢ 25.05¢

*The materials had been harvested and kept for a long time before being sent to me, such that

some had died resulting in the low number of establishment.

PGA 14398-4 (11.73%). Sweet potato genotypes with high starch

content also had high moisture content (Table 2).

Discussion

Variability in qualitative and quantitative characters, biotic reac-
tions and starch contents was observed among the 25 sweet po-
tato genotypes involved in this study. This result agrees with the
findings in preliminary evaluation of 17 CIP sweet potato varieties
at Umudike, Abia State, Nigeria by Nwankwo et al. (2021). Accord-
ing to Nwankwo and Bassey (2021) variability among sweet potato
genotypes is a pre-requisite for genetic improvement and selec-
tion using appropriate methods. In this study sweet potato geno-
types 87/0P/195 was identified with ten (10) superior characters,
namely number of harvested plants per plot, number of commercial
storage roots per plot, number of non-commercial storage roots per
plot, root size and root form, longest storage roots, absence of holes
in storage roots, weight of commercial storage roots (kg) per plot
and storage root yield (tha?), followed by PGA 14442-1 in seven
desirable characters, namely: resistance to leafspot, number of non-
commercial storage roots, root size and root form, width of longest
storage roots, harvest index, starch content and storage root yield
(thal), both of which were greater than the values obtained from
two national checks, TIS87/0087 and UMUSPO/3. However, the re-
sult showed that the two top yielding genotypes required further

improvement for resistance against sweet potato diseases. The

findings agree with Bassey (2017) that most top yielding sweet po-
tato genotypes are usually susceptible to major pests and diseases
of sweet potato and called for continuous breeding against biotic

factors.

Variability in skin and flesh colours was due to the presence of pig-
ment, carotene, therefore, the skin and flesh colours of 87/0P/195
were pink and orange, respectively. According to Nwankwo et al.
(2012), carotenoids in sweet potato are of great health benefit es-
pecially in poorer countries where there is no access to vitamin A
supplements by the majority of people. Nowadays, consumers of
sweet potato prefer varieties with attractive flesh colours. Taka-
hata et al. (1993) associate sweet potato with anti-oxidant effect,

capable of improving the health of children and lactating mothers.

The study identified butter milk with second largest number of
commercial storage roots per plot and third in weight of commer-
cial storage roots per plot with yellow skin and flesh, excellent root
size and root shape and absence of storage root holes and could be
placed or rated third in superiority. Since, all the three candidate
genotypes show vulnerability to one or two biotic factors, Ngeve
(2001) suggested for proper field management as a short term
measure, and continuous breeding and selection for resistance
along with root yield as long term measure. A recombination of

traits through crossing of the three sweet potato genotypes, 87/
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OP/195, PGA 14442-1 and Butter milk could result in superior gen-
otypes for the environment. From the result, no one individual is
totally superior in all the characters and genes could be explored for
improvement even in other sweet potato genotypes. Also, P03/35,
Tu-purple and Nwoyorima could be further developed and culti-
vated for fodder, since they are highly vegetative with little or no

storage root yields.

Conclusion

Seven (7) sweet potato genotypes, namely 87/0P/195, PGA
14442-1, PGA 14011-43, Butter milk, Uyo local best, PGA 14372-3
and UMUSPO/3 produced storage root yields of 48.999 tha?, 41.666
tha?,31.999 tha?, 30.999 tha, 18.666 tha’, 18.333 tha' and 17.332
tha, respectively. However, four (4) of the sweet potato genotypes
produced storage root yields greater than the two national and lo-
cal checks, namely 87 /0P/195 (48.999 tha'), PGA 14442-1 (41.666
tha), PGA 14011-43 (31.999 tha) and Butter milk (30.999 tha™).
The four top yielding varieties recorded different degrees of resis-
tance to biotic factors and were lower in starch content and could
be incorporated into breeding programmes to produce superior hy-
brid varieties with recombinant genes for not only high storage root
yields high resistance to biotic stresses and starch content. Howev-
er,87/0P/195 and PGA 14442-1 could be recommended for cultiva-

tion as a short term measure in Uyo, southeastern Nigeria.
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