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Abstract— An investigation was conducted at the National
Root Crops Research Institute, Umudike in South eastern
Nigeria involving nine sweetpotato landraces and two Check
varieties TIS87/0087 and UMUSPO/3with the following
objectives: to evaluate the diversity that exists in the selected
sweetpotato landraces and to conserve them for future usage,
to identify parents that flowers and are resistance to pests and
diseases of ecological origin, to select landraces in terms of
high storage root yield, high dry matter content and to build
up reserve of breeding materials of native species that have
nutritional and industrial potential for crop improvement
programme. The results indicated that variability existed
among the selected sweetpotato landraces and that the
significant (P<0.01) highest fresh storage root yield of 19.6t/ha
was for the landrace Kwara followed by ABCHI with 19.4t/ha
and which were above the two standard check varieties
(87/0087 and UMUSPO/3 which yielded 17.9 and 17.1t/ha
respectively of fresh root yield) in the two years combined
qualified them to be selected for registration and for
commercial sweetpotato production. The landraces have high
dry matter content of 33.4 and 31.2% respectively which is
good for industrial and domestic utilization. They are also
resistant to major field pests and diseases of sweetpotato
(score 1) and could be selected for inclusion in the sweetpotato
germplasm for breeding purposes. The two landraces flowers
and have moderate (0.47 for ABCHI) to high (0.51 for Kwara)
harvest index, although lower than the two checks (1.70 for
UMUSPO/3 and 0.53 for TIS87/0087) however, it was an
indication of high photosynthetic efficiency per unit area. The
root morphological characters of the landrace ABCHI (and
other landraces collected from Abia State) have similar root
biological ranking with TIS87/0087, and may be regarded as
duplicate of TIS87/0087. These landraces are quite distinct
from Kwara, Ex-Igbariam, UMUSPQO/3 and Buttermilk. The
characterization enables for an easy and quick discrimination
between the landraces. The characters discriminated upon are
generally highly heritable and can easily be seen by the eyes
and are equally expressed in all environments. These
characters were potential attributes for recognizing them for
biodiversity conservation, crop improvement and for
registration as official varieties in Nigeria.

Index Terms— Germplasm Conservation, Harvest Index,
Landraces, Morphology

1. INTRODUCTION

Sweetpotato is an important security food for poor
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resource farmers [8], and majority of the sweetpotato crops
cultivated by poor resource farmers are landraces. Although
majority of the landraces are poor yielding, however, they
make significant contribution in the diet of the people or as
varieties in the farming system of the people or as
progenitors in breeding programme for the farmer preferred
traits. In sweetpotato growing States in Nigeria,
Sweetpotato farmers depend on the landraces for survival. It
is planted and harvested piece meal for home consumption
and as such are regarded as security crop. The maturity
period is between four and five months when compared
with cassava, yam and cocoyam which take 8 to 12 months
to mature. Sweetpotato can be boiled and eaten in some
cases without salt or even eaten with Sauce. It could be
fried, roasted on fire, boiled and pounded into fufu or
ground together with or without cassava and toasted into
gari. In commercial value addition of sweetpotato, the
storage roots could be used for bread making, biscuits,
processed into starch, doughnuts, chinchin and other food
products [3], [25]. This makes the crop versatile and
important ]11]. The crop has been used for income
generation and for home consumption in sweetpotato
growing states and as a result, many indigenous landraces
exists. Farmers are making use of landraces which they
have collected from different sources such as introduction
or by chance seedlings. Reference [14] noted that landraces
are adapted to their local areas and have developed
resistance to local pests and diseases as a result of long time
acclimatization. In addition, landraces gained recognition
from farmers as a result of their good qualities and as such
could be used for genetic recombination. It is based on this
reason that some States in Nigeria such as Benue and
Ebonyi States had been explored and found to grow a wide
range of sweetpotato varieties which have been clonally
evaluated, selected, and used for genetic recombination
[28]. The landraces from these two States had been
collected and characterized [28]. Some of these landraces
have superior agronomic characteristics which could
qualify them for official recommendation and release as
varieties [29] and [15]. Reference [22] observed that
landraces also contain valuable sources of resistance to
important diseases and pests and are capable of adaptation
to envirnments where sweetpotato is grown. Reference to
[12] also pointed out that landraces could be a source of
resistance or immunity to sweetpotato virus disease
(SPVD) which is caused by sweetpotato feathery mottle
virus (SPFMV) and sweetpotato chlorotic stunt virus
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(SPCSV) that has been a hindrance to sweetpotato
cultivation. Landraces also have desirable characteristics
such as high dry matter content which is associated with
culinary qualities preferred by consumers [12]

Most countries consider sweetpotato of minor
importance mainly because its use as a food has decreased
considerably. Farmers in most Latin American and
Caribbean countries also indicate that many sweetpotato
cultivars have disappeared because the crop's use as a food
has declined [21], this has led to the loss of valuable
landraces. The emphasis placed on the use of early maturing
cultivars to fit into the crop rotation systems of modern
agriculture has also certainly caused genetic erosion of very
late maturing sweetpotato varieties [24] with many
desirable attributes. In countries where sweetpotato
breeding programs exist, new bred varieties have replaced
many native cultivars. The knowledge of landraces and
landraces kept in various gene banks is of great value for the
development of crop breeding programmes and also for the
coordination of collection at different gene banks in the
world.

It is important to conserve these landraces by including
them in the farming menu in order to have better
understanding and reliable information about the diversity
of landraces in the country [7]. Furthermore, due to the
constant change in climate and environment of new pests
and pathogens, new genes are required by plant breeders for
crop variety improvement [12]. These new genes can
always come from landraces. Conservation of these
landraces can ensure food security, especially to resource-
poor farmers who cannot afford the improved crop
varieties. Conservation and preservation strategies of these
landraces need to be strengthened to avoid genetic erosion
of the landraces and as [1] acknowledged, the new genes
required for breeding may be found in these landraces.

There are 3 methods to obtain improved cultivars
(agricultural varieties) of sweetpotato (Ipomoe batatas) for
distribution to farmers. These include: Collecting,
evaluating, and selecting from the local germplasm. These
are ways to select superior performing accessions. Imported
cultivars that have been identified were maintained in the
field for subsequent evaluation and used in breeding
programmes. It has been found that sweetpotato landraces
used by farmers exhibited high morphological variability
[3]. Conservation of landraces is important for improving
food security and nutrition for the present and future human
population especially for the resource poor farmers dealing
in subsistence farming [18]. High crop diversity ensures
adequate food supply and traits to improve yield, quality,
resistance to pests and diseases and adaptation to changing
environmental conditions. Reference [12] mentioned that
landraces are adapted to their local areas and have
developed resistance to pests and diseases; this has made
them gain recognition from the resource - poor farmers.
However, in most cases these landraces produce low yields
that lower the sweetpotato production [9]. Similarly, [19]
reported low yields and yield instability [4] due to the use of
old landraces which were found to lower production by
resource- poor farmers. Sweetpotato is considered a food
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security crop in sub-Sahara Africa where it is mainly grown
on subsistence scale and provides compliant source of food
before other crops mature. Reference [19] noted that in
some African countries, starchy crops such as sweetpotato
are the staple food whereas other countries utilize it as an
additional or security food crop. Sweetpotato is a good
source of carbohydrates, proteins, fiber, iron and
moderately rich in vitamin C [33] which poor resource
farmers have been used to sustain life. Most landraces have
orange fleshed colour. The orange fleshed sweetpotato has
high levels of beta-carotene which is a forerunner of
Vitamin A, contributing much to human health and
nutrition especially for children [33]. Diversity in landraces
is assessed by measuring variation in phenotypic traits such
as diversity in colour, shape of the leave and growth habit
[18].Reference [17]reported that phenotypic traits have led
to domestication of useful plants landraces.

According to [6], it was observed observed that increased
subsistence production of sweetpotato by farmers is by the
use of landraces. This has the potential to improve the food
security of poor households in both rural and in urban areas
and by reducing dependence on purchasing food from
abroad. Use of Landraces had been encouraging farmers to
pursue sustainable intensification of production through the
use of improved inputs [28]. This will require a dramatic
increase in the use of fertilizer, organic inputs, improved
tillage systems, irrigation and conservation investments,
combined with the development of well-functioning input
and output markets to help farmers acquire and use
improved inputs, and market their (surplus) output and
reduce transaction costs and risks. Increased productivity
will reduce pressure on marginal lands, as the
intensification of cultivated land with landraces will reduce
pressure to crop fragile marginal lands. There is a need to
determine methods of identifying cost-effective ways to
improve access to inputs, among other things, improving
delivery, and assisting farmers to earn cash to purchase
inputs and invest in infrastructure, thereby improving food
security through the cultivation of landraces [20].

Poor households make use of landraces to access their
food from subsistence production. Subsistence/smallholder
agriculture can play an important role in reducing the
vulnerability of rural and urban food-insecure households,
improving livelihoods, and helping to mitigate high food
price inflation through the cultivation of landraces. There is
a need to significantly increase the productivity of
subsistence/smallholder agriculture and ensure long-term
food security by cleaning up these landraces for food
production ([21] This can be achieved by encouraging
farmers to pursue sustainable intensification of production
through the use of improved inputs. Selecting superior high
yielding landraces will assist to achieve these objectives.
This investigation was initiated to evaluate the diversity that
exists in sweetpotato landraces and to conserve them for
future usage, to identify parents that flowers and are
resistance to pests and diseases of ecological origin, to
select landraces in terms of high yield, high dry matter
content and to build up reserve of breeding materials of
native species that have nutritional and industrial potential
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for crop improvement programme.
II. MATERIAL AND METHODS

The experiment was conducted at the National Root
Crops Research Institute, Umudike in South eastern
Nigeria. Umudike lies between (latitude 050 29°N;
longitude 07 o 38’E) and located in the humid tropical
rainforest zone. There are two main seasons, namely the
rainy season and the dry season (NRCRI Meteorology
station 2013 and 2014). The rainy season starts in April and
lasts till October with a pronounced break around August,
while the dry season lasts from December through
February. Temperature is constantly high with annual daily
maximum and minimum of 320C and 240C respectively.
Land clearing and ridge making were done mechanically.
The soil was analyzed.

Five varieties used were Landraces collected within
Abia State, four were collected outside Abia State (Kwara
from Kwara state, Ex-Igbariam from Anambra State and
Buttermilk from Nassarawa State and Agege from Benue
State all in Nigeria). The national standard Check variety
TIS87/0087 and orange fleshed variety UMUSPO/3 were
used as reference varieties.

A. Accession collection:

The accessions were collected by farmers in those
agricultural zones. Farmers were at the collection sites
instructed to write the local name for the accessions or the
curators' name. The accessions were established and
multiplied in the nursery.

B. Accession evaluation

Field experiments of the accessions were conducted in
2013 and 2014 all at the Eastern experimental field of
National Root Crops Research Institute, Umudike. The
soils at the site of the evaluation were well drained deep
ultisoil. The first and second trial of the accessions involved
screening the accessions for yield and diseases such as
SPVD and fungus disease like Leafspots. In the second trial
of the accessions, morphological characterization of the
accessions was included.

Each accession was planted in a 3x3m plot at a planting
distance of 1.0m x 0.3m. The Experimental Design was
randomized Complete Block Design. Each block contained
11 plots. Replicated 3 times. Plot size was 9m2 and
separated from each other at a space of 1m. The planting
material was 30cm long vine cuttings from symptomless
terminal portion of mother vines and planted on ridges with
two thirds of the cuttings stick into the soil. A virus
susceptible variety UMUSPO/3 was included in the trial as
a check and a source of inoculum. However, healthy
planting material of all the clones except the spreader
susceptible variety was used for planting the trial. Virus
symptoms were scored at 2 and 4 months after planting on a
scale of 1 to 5. Where 1= symptoms, 2= mild, 3= moderate,
4= severe and 5= very severe.

The experimental field was manually kept weed-free
until harvested 120 days after planting. Fertilizer was NPK
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15:15:15 using side application. Data were collected based
on: total storage root yield, large storage root yield, small
storage root yield, Total number of roots, Number of large
roots and number of small roots. Data on root flesh colour
and above ground biomass were collected. Pests and
diseases severity score were taken. Data collected were
subjected to Analysis of variance and Means separation was
done using standard Error of means.

At harvest, fresh storage root yield and above ground
biomass were measured in kilogram and in tonnes per
hectare, number of storage root per plant per hectare, root
dry matter yield and were statistically analyzed using
analysis of variaance [31], root skin colour, flesh colour
were compared using colour chart, the above ground
morphological characteristics were described using the
sweetpotato descriptor manual.

1. RESULTS

The physico-chemical properties of the soil where the
accessions were grown are presented in table 1.

Table 1: Soil Physico-Chemical properties of the soil
environment of the sweetpotato Accessions

Sand (%) 52.40
Slit 22.80
Texture (%) sandy clay loam
pH (H,0) 5.45
Available P (mgkg™) 20.40
Total N (%) 0.09
Organic carbon (%) 0.99
Organic matter (%) 1.70
Ca** (coml. kg ™) 3.60
Mg** (coml. kg ™) 1.60
K* (coml. kg™ 0.14
Na* (coml. kg ) 0.209

The results of the soil analysis at the site of the evaluation
for the two years showed that the soil was sandy loam
under the soil textural classification. The soil pH which
was 5.45 indicated that the soil was slightly acidic. The
result also indicated that the total nitrogen content and
Organic carbon content of the soil of the experimental site
were low (Table 1). This showed the need for application of
nutrients (NPK 15:15:15 fertilizer) to enhance the
performance of the soil for crop production.

A. Climatic Data

The Climatic data for the two years are presented the
Tables 2(a) and 2(b).

The mean monthly rainfall for 2013 was 171.8, mean
daily sunshine hours was 5.08 while in 2014 mean monthly
rainfall was 179.93 and daily sunshine hours was 4.48.
Other Climatic factors that influenced the performance of
the sweetpotato landraces were presented in Tables 2a and
2b. This result indicated climatic variation for the two years
for the study
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was given the rank 11 (Table 3) with grand mean of 59.5
storage roots.

Table 2 (a) climatic data at the experimental sites in 2013 Table 3: Total number of roots, number of large roots,
Amomt | Nunber Suwhin| Wind | Wnd number of roots per plant and percentage of large roots
Morth .Uf ofdays | Tempenture Re%at‘ivi , & hours | velocity | dirzcti produced by the accessions
rainfall Humidity % a
(mm) 2013 2014 Mean performance for 2013
Max | Mr | C900hr| 1500hrs and2014
5 Avtotdl | Av. No.of |Av. [Av. No. of | Av. Av.
Tanry 74 3 19 | 211 6 144 62 n SW number of | number | roots'pla | total | number | roots'p | number total
— ;'_ - - ;‘ ~ — : - T Accessi | roots/plot | oflarge | nt num | oflarge |lant | oflarge | Accessi | number
Febreary 3:'} 3 BE|A)| T 0 _F'J “ S . onname storage ber | roots/pl rootsin | on of
March 418 8 BA LA T 5] 30 ] SW roots/pl of ot 2013and |name | rootsipl
Apnl 928 9 BLIAN | W ) 48 ] SV ot Toots 014 ot
M 4661 6 | 4B & 59 i 1 SV plot
T By i o e T Agge D7 B0 13 [ [A0 |17 %039 1
L S g ek | O L i ABRO [467  [300 |1l [22[37 [15 319 [#5 |00
My | 03 ) 8 | B1)4) 8 ) B |22 1 |SW ABOM (617 |[#3 |24 |58 [#0 [23 %71 |93 |2
Augast 1971 15 B3| 26| 8 75 2 l sW ABCHI | 377 40 |23 475 336 24 1398 6|8
September | 3130 8 | D60y T 70 21 1 SV ABOE | 313 367 |21 #813715 |11 1371 11
Octoher 1848 14 N0 229 | & 7 43 1 SW ABEE‘ 27.7 483 (24 496 383 11 143 2. b
s - - Exlgbari | 50.7 M0 |22 35 |414 22 3717 29
Novenber | 935 8 6 | 32 8 59 47 1 SW m
Decenber | 908 7 e |26 | 7 3l 62 2 SW Buttermi | 37.0 3BT |23 66.4 | 336 14 1457 363 |3
Tol | 20817 | 132 | 3646|2741 8% | 122 | 6)9 e
- - = , HE %) Y R
Men | 1718 | 11 | 33§ [228] 13| 68 | 508 LSRN ) R 8 S 1 . 2 R (B
Tis87/00 | 62.0 467 |11 484 | 337 15 [412 »1 |4
§7
Table 2 (b) Climatic Data at the Experimental Sites in 2014 UMUSP | 446 143 |31 358 (464 (31 |40 (M6 |5
Amou | Numb Sunshir. | Wird | Wind 03
Month | ntof |erof |Temperature | Relative ehours | velocity | directien Mean | 336 406 |22 49 1429 13 418 395
rainfall | days Humidity % Sig. Ns Ns - Ns |Ns
(mm) level
Max | Min | 0900kr | 1500hr However, mean number of storage large roots range from
5 5 .
Taary |00 |0 =205 5 6 5 W 31.9 for ABRO to 58.2 for Kwara v.vuh grand mean of 41.8
Februar | 437 |2 B39 132 |76 19 52 1 W . Kwara landrace produced the highest number of total
ki mean storage roots and mean number of large roots more
317 | 713 4 4 " . L. .
zl:[mih %;gf i 3; ,’34 38 g; H }J 2:: than the two check varieties (TIS87/0087 with 55.2 mean
T1 . LN )] L W
Ml;y 197 15 1510 (B4 181 & 52 1 W number of total roots and mean number of large roots of
Tue | 2818 [12 [305 |42 |81 74 4. ) SW 41.2, UMUSPO/3 with mean number of total root of 54.6
Ty 1149 |14 300 M0 |8 |79 |18 2 W and mean number of large storage root of 44.0 with grand
August |444 |20 296 | B3 |85 L : 2 SW mean of 41.8 in both years combined). The number of roots
Septemb | 4933 | 22 298229 |8 79 18 1 SW . .
. per plant per accession ranged from 1.5 to 3.2. This showed
October | 1651 |12 310|236 |82 il 42 1 §W that almost all the landraces had plants with at least two
Novemb | 1474 |11 316 /2135 |81 166 |33 1 SW roots per stand, which is an indication of high yielding
&r oy
Decemb |00 |0 | 227 |218 |6 |41 [0 |2 NE ability.
&r . .
Taal 21590 | 121|579, | 2801 [953 | 790 |34 C. Fresh root yield/weight
s _ The total fresh root weight, large fresh root weight, fresh
Mean | 17993 | 10.13 | 31.6 | 23.34 | 79.42 | 6583 |4.48 . .
p root weight per plant and above ground fresh weight

biomass performances of the landraces are presented in
Table 4.
B. Mean number of tuberous roots:

The result of the mean total number of roots, number of
large roots, and number of roots per plant produced by the
landraces are presented in Table 3

There was non-significant (P>0.05) variation in the mean
total number of roots and mean large number of roots
produced by the accessions in both years. The highest mean
total number of storage roots in both years was 70.3
(Kwara) and was given the rank 1, this was followed by the
landrace ABOM with 59.3 tuberous roots while the least
mean total number of tuberous roots was 48.0 (ABOE) and
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Table 4: Total fresh root weight, large fresh root weight,
and fresh root weight per plot and above ground fresh
weight biomass performances of the accessions in 2013 and
2014 combined

2013 2014 2013 and 2014
Accessi | Total fresh | Large | Total Large |Large | Total %
onname |rootvield |storage | fresh storage | storage |Fresh |Ramk | Average
weight Fresh | root Fresh | Fresh | root dry
(tha) Toot vield/ root root yield/ matter

vield' | weight | vield/ weight | weight
weight | (tha) weight | (tha [tha

(tha) (tha)

Ageze 104 9.8 119 10.5 102 | 112 10 305
ABRO 96 88 23 70 79 9.0 11 276
ABOM 134 131 104 94 113 | 119 9 280
ABCHI 189 186 198 176 181 | 194 2 334
ABOE 129 1235 134 120 123 | 132 7 296
ABEE 176 171 166 156 167 | 171 4 306

Ex- 119 1135 129 115 115 | 124 8 43
Igbariam

Buttemmi 149 143 137 120 133 | 143 6 32
Ik
Kwara 184 172 208 187 180 | 196 1 3l
Tis87/00 193 18.6. 163 126 156 | 179 3 34
87
Umuspo 177 163 165 158 161 | 171 4 294
Ji]

Mean 150 143 146 129 137 | 148 308
Sig level Ns Ns Ns Ns

ns = not significant

There was no significant (P>0.05) variation in the total
fresh root weight and large storage fresh root weight
performances of the landraces (Table 4). However, the
landrace with the highest mean total storage root fresh
weight in the two years combined was Kwara with 19.6t/ha
and was given the rank 1 followed by ABCHI with 19.4t/ha
and ranked second (Table 4). The yield of these two
varieties were higher than that of the two check varieties
(TIS87/0087 with 17.9t.ha and UMUSPO/3 with 17.1t/ha
respectively) and even higher than the grand mean of
14.8t/ha. The landrace with the lowest yield for the two
years combined was ABRO with 9.0t/ha which was lower
than the yield of the check varieties and even lower than the
grand mean and was given the rank 11.

D. Percentage Dry Matter Content

The landrace with the highest percentage dry matter
content was TIS 87/0087 with 34.5% followed by Ex-
Igbariam with 34.3% while the least dry matter content was
from ABRO with 27.6%. (Table 4) which was lower than
the grand mean of 30.8%.

E. Biomass Yield and Harvest Index

The above ground biomass (t/ha), Mean Total Fresh root
weight (t/ha), Total biomass (t/ha) and Harvest index of
sweetpotato landraces in 2013 and 2014 combined are
presented in Table 5.

There were significant (P<0.05) variation in the yield of
above ground biomass (vegetative production). The above
ground biomass ranged from 10.3t/ha (Agege) to 21.8t/ha
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(UMUSPO/3) for the two years combined. The ratio of the
root yields in t/ha and total biomass (storage roots plus
above ground vegetation) gives the harvest index of a crop.
The two check varieties UMUSPO/3 and TIS87/0087had
the highest harvest index of 1.70 and 0.53 respectively. This
was followed by the landrace Kwara with 051, while the
least was ABRO with 0.35 harvest index with grand mean
of 27.80t/ha.

Table 5: Above ground biomass (t/ha), Mean Total Fresh
root weight( t/ha), Total biomass (t/ha) and Harvest index
of sweetpotato accessions in 2013 and 2014 combined

Accession | Above | Above Above Mean Total
name ground | ground ground Fresh root Total Harvest
biomass | biomass | biomass weight tha Biomass Index
(tha) (tha) | (tha)2013 | 2013 and 2014
2013 2014 and 2014
Agege 11.1 9.4 103 10.05 2035 0.49
ABRO 202 104 153 8.09 2339 0.35
ABOM 142 89 116 10.72 232 048
ABCHI 178 210 194 17.39 36.79 047
ABOE 16.8 126 14.7 11.84 26.54 045
ABEE 271 133 202 15.38 3558 043
Ex- 103 142 123 1120 2350 047
ighariam
Buttermil | 127 14.0 134 12.86 26.26 0.49
k
Ewara 152 14.2 14.7 1542 3012 0.31
Tis87/008 | 18.0 16.5 173 16.07 13 033
7
UMUSPO | 120 135 128 218 12.8 1.70
3
Mean 16.34 115 149 12.90 2780 046
| Siglevel | P<0.05 | P<0.03 P<0.05 P=0.03

F. Morphological assessment of the root flesh and skin
colour of the landraces

The result of the morpahological assessment of the
sweetpotato root flesh and skin colour of the landraces are
presented in table-6

Table 6: Morphological assessment of the root flesh and
skin colour of the landraces

Pest Diseases
Predo | Second | Predom | Secon | Root Root Leaf
Accession | minan | aryskin | mant | dary | shape | Flowering | weevil | SPVD | spot
name tskin | colour | flesh | flesh
colour colowr | colour
ABEE 6 6 2 2 5 3 1 1 1
ABRO 6 6 2 2 5 3 1 1 1
ABOM 6 6 2 2 5 3 1 1 1
ABCHI 6 6 2 2 3 3 1 1 1
ABOE 6 6 2 2 5 3 1 1 1
TIS87/00 6 6 2 2 5 3 1 1 1
87
Agege 7 7 2 2 8 3 1 1 1
Kwara 3 0 7 3 2 3 1 1 1
Buttermil | 1 0 2 8 3 3 1 1 1
k
Ex- 2 0 4 8 8 3 1 1 2
ighariam
UMUSPO | 4 4 8 4 2 3 2 3 1
JE)
ABEE 6 6 2 2 5 3 1 1 1
ABRO 6 6 2 2 3 3 1 1 1
ABOM 6 6 2 2 5 3 1 1 1

Note: skin colour 1=white,2=cream,3= Orange, 6=purple, 7=red
Secondary skin colour, 6=no secondary skin colour, 0= mixed with
orange, 4= predominant orange, Predominant flesh colour 2 = cream, 4
=yellow, 7=mixed orange, 8=orange, Secondary flesh colour, 2= cream,
3=orange, 4= yellow, 8 yellow, Root shape, 5= obvate, 3 =round, 8=
enlongate, 2= oblong. Flower habit 3= flowers. 5= non flowering. Pests
and Disease score: Where 1= no symptoms, 2= symptom mild,
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3=symptom moderate, 4= symptom severe and 5= symptom very severe.
SPVD = Sweetpotato virus diseases

Results in Table 6 showed variation in skin or peel colour
and variations in flesh colour of the landraces. Five
principal  characteristics (5 root  morphological
characteristics) were analyzed using the mathematics of
information theory. Each column is a character while each
row is a state or a landrace. Where the code (figure) change
is a variation in the above or below character. The root
morphological characters of the landrace from ABEE to
TIS87/0087 (Check variety) were the same and started
discriminating from Agege to UMUSPO/3 (Table 6). From
the result, it was observed that all the landraces collected
from Abia State have similar root biological ranking with
TIS87/0087, and may be regarded as duplicate of
TIS87/0087. These accessions are quite distinct from
Kwara, Ex-Igbariam, UMUSPO/3 and Butter milk

G. Flowering

The result also indicated that all the landraces flowered
(Score 3) throughout the two cropping seasons except
buttermilk and Agege (score 5) (Table 6). The accessions
that flowered could be selected for genetic improvement of
the sweetpotato crop.

H. Pests and diseases

There were no severity of attack of pests and diseases on
the crops in the first and second year except the mild attack
of root weevil pest on the root of UMUSPO/3 (Score 2),
may be as a result of time of harvest and mild infection of
leafspot on Ex-Igbariam (Table 6).

IV. DISCUSSION

The total amount of rain in 2013 was 2061.7mm and
mean sunshine hours for the days was 5.08 hours while in
2014 the amount of rain was 2159.1mm and daily average
sunshine hours was 4.48 hours. The variability in the
climate for the two years may have had considerable
influence on the performance of the sweetpotato landraces
during the experimental period. (Tables 2a and b).
Discernible character variation existed among fresh tuber
yield, tuber dry matter yield, number of tubers produced per
plant and tuber surface texture per plant. According to [30],
variations in crop yield depends on the plant characters, the
climatic factors, soil factors and so on. Part of the observed
variation of a trait of a crop is due to environmental
conditions and is not heritable. Also, most of the superficial
traits of individual crops are not heritable. They are due to
environmental effects in the sense that they are not
genetically determined. The environmental variations in the
two years influenced the number of storage roots and
storage root weight performance of the various sweetpotato
landraces (Tables 2a and 2b). Therefore the best yield
comes from a particular variety in a compatible
environment.

Results obtained also indicated that most of the landraces
had more than one storage roots per stand. In Sweetpotato,
root yield depends on the number of storage roots per plant
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as observed by [32]. Landraces with high number of large
storage roots should be selected as commercial crop. It
could also be selected for genetic recombination in
transferring the genes for high number of large roots to their
progenies. High number of storage roots could be an
indicator of sink/bulking capacity in sweetpotato. However,
the variation in the grand mean number of roots in both
years may be attributed to climatic conditions. This showed
that Climatic factors influenced the number of tuberous root
produced by the sweetpotato landraces in both years (Table
3). Landrace with large number of storage roots far below
the two check varieties and far below the grand mean
should not be selected for commercial sweetpotato
production. Large storage roots is for marketing and
weighed above 100g while less than 100g is for small roots
and could be used in feeding animals such as pigs and cows.
Number of roots per plant per landrace and per plot is a
function of yield and an indication of the performance of a
variety [27] and [10].

The result indicated that the least root yield/root weight
in both years was 9.0t/ha (ABRO) while the highest fresh
root yield of 19.6t/ha was for Kwara followed by ABCHI
with 19.4t/ha and were above the two standard check
varieties (87/0087 and UMUSPO/3 which yielded 17.9 and
17.1t/ha respectively of fresh root yield in the two years
combined. Landraces with high root yield should be
selected for commercial sweetpotato production. However,
the change in ranks of the number of storage roots and
weight of storage roots is an indication that number of
storage roots is not directly related to weight of storage root
yield. Although number of storage root yield is a function of
yield, it does not indicate the amount of fresh starch yield of
the storage roots. Nevertheless, landraces were grouped into
three classes. According to [16] sweetpotato breeding
programme, high yielding (18.0 - 30t/ha), moderately
yielding (11.0 - 17 t/ha) and low yielding (less than
11.0t/ha). Landraces like ABCHI and Kwara are high
yielding ones, producing mean total fresh root yield of 19.4
and 19.6t/ha respectively in both years. Six landraces plus
the two landraces are grouped under moderately yielding
clones while ABRO was grouped under low yielding (Table
3). Landraces with high root yield should be selected for
commercial sweetpotato production as well as included in
the breeding programme since one of the objectives of
breeding programmes is to enhance the fresh root yield
potentials of crop progenies [25].

High yielding landraces generally have a higher harvest
index than low yielding genotypes [17]. Although the
second check variety UMUSPO/3 was included among
moderately yielding varieties however, it has high harvest
index of 1.70 per unit area which indicated that the variety
have high efficiency in storage root formation relative to its
biological yield. Cultivars with high harvest index have
high root yield/weight per unit area. Harvest index gives an
indication of the relative distribution of photosynthates
between the storage root and the rest of the plant. Genotypes
with high harvest index should be selected since this will
increase yield per unit area. Although [17] observed that
selection of genotypes based on both total biomass and root
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yield depends on crop management and environment,
however, very high 'above ground biomass' is an indication
of the crops ability to suppress weeds infestation in
sweetpotato cultivated fields while the high harvest index is
an indication of high photosynthetic efficiency which
resulted into high root yield per unit area.

The variation in dry matter content makes selection
among the genotype for processing possible. According to
national Agricultural Research Organization [16] dry
matter content of 30% or more for storage root of
sweetpotato is regarded as very high. High dry matter is a
function of starch contents and has been reported as very
important attributes that influence sweetpotato consumers’
preferences and industrial utilization. have also reported
strong significant and positive correlation that exists
between dry matter and starch content and between dry
matter and flour contents which confirmed that dry matter
content is a strong function of starch content which is the
carbohydrate consumed. Most sweetpotato consumers
prefer above 30% dry matter content for sweetpotato
processed for food [25] .However, 6 out of the 11
sweetpotato landraces evaluated had dry matter content
above 30% and even more than the grand mean of 30.8%.
Landraces with dry matter content above the grand mean
should be selected for inclusion in the germplasm collection
for food and for selection as parents for genetic
improvement for dry matter content of low dry matter
sweetpotato crop. High dry matter content for sweetpotato
genotypes has been the dream desire of sweetpotato
breeders for the improvement of dry matter content of
orange fleshed genotypes hence the quest for high dry
matter parent landraces. According to [5] high dry matter
content could be inherited, and heritability is a measure of
the correspondence between phenotypic values and
breeding values. High heritability estimate suggests that
superior parents tend to give the best progeny and so is used
by breeders as prediction tool to predict the performance of
the offspring from that of their parents [2].

Results also showed variation in skin or peel colour and
in the flesh colour of the storage roots of sweetpotato
landraces. The characterization enables an easy and quick
discrimination between landraces. The characters
discriminated upon are generally highly heritable, can be
easily seen with the naked “eye and are equally expressed in
all environments [16] However, []16) reported that many of
the 'evaluation traits' are those that are susceptible to
environmental differences but are generally useful in crop
improvement and may involve complex biochemical or
molecular characterization. These include yield, agronomic
performance, stress susceptibility, biochemical and
cytological traits. Although, consumers prefer skin colour
that is white to pink. Skin colour of sweetpotato roots do not
add to the taste of the roots. The white or cream skin colour
only appeals to the eye. Ex-Igbariam, buttermilk and Kwara
have skin colours ranging from white to cream. This
suggested additional reasons why these varieties are
popular with farmers. Sweetpotato breeders should breed
and select for skin colour preferable in an area. Since it will
lead to high income generation for the farmers in those
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areas. Sweetpotato varieties that have yellow to orange
flesh colour are of high nutritional value than white or
cream fleshed colour. This is because of the appreciable
amount of beta-carotene content it have which is the
precursor for vitamin A necessary for clear eyesight and
improving the health of children under five years of age and
good for pregnant and lactating mothers [6], Cream
fleshed varieties could be used in other food processing
such as boiling and eating, roasting, garri-making and other
value additions ([23] Smooth shapes are preferred to cracks,
rough and wrinkled because of the ease in processing
especially during peeling and washing of the roots.

There were no severity of attack of pests and diseases on
the crops for the two years may be as a result of time of
harvest. Conditions favouring the infection of these
diseases such as high humidity should be avoided.
Therefore planting during heavy rains under shades should
be completely avoided. However, the variety UMUSPO/3
was moderately infected by sweetpotato virus disease
(SPVD) (Score 3). According to [28] , vegetative
propagation, which is usually the taking of vine cuttings
from a previous crop increases the risk of a buildup of
viruses. UMUSPO/3 is an orange fleshed variety and virus
diseases form the most important biotic production
constraint in orange fleshed sweet potato and are regarded
second to sweet potato root weevil in destructiveness. Most
orange fleshed sweet potato-infecting viruses, however,
show only mild or no symptoms when in single infection
and the damages caused by sweet potato viruses are mostly
through synergistic mixed infections. Since most of the
Landraces do not show any virus symptoms, it indicated
that the landraces are resistant to field sweetpotato virus
diseases (Table 6) and could be selected as female parent
during breeding programme to confer SPVD resistance to
its progenies.

Most of the sweetpotato landraces flowered and that is
the only easy means of conveying their desirable traits to
their progenies is by genetic recombination while those that
did not flower could be treated to flower by grafting or
girdling.

V. CONCLUSION

The results of the evaluation indicated that variability
existed among the selected sweetpotato landraces and that
the significant (P<0.01) highest fresh storage root yield of
19.6t/ha was for the landrace Kwara followed by ABCHI
with 19.4t/ha and which were above the two standard check
varieties (87/0087 and UMUSPO/3 which yielded 17.9 and
17.1t/ha respectively of fresh root yield) in the two years
combined qualified them to be selected for registration and
for commercial sweetpotato production. The landraces had
high dry matter content of 33.4 and 31.2% respectively
which is good for industrial and domestic utilization. They
are also resistant to major field pests and diseases of
sweetpotato (score 1) and could be selected for inclusion in
the sweetpotato germplasm for breeding purposes. The two
landraces have moderate (0.47 for ABCHI) to high (0.51 for
Kwara) harvest index, although lower than the two check
varieties (1.70 for UMUSPO/3 and 0.53 for TIS87/0087)
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however, it was an indication of high photosynthetic
efficiency per unit area. The root morphological characters
of the landrace ABCHI (and other landraces collected from
Abia State) have similar root biological ranking with
TIS87/0087, and may be regarded as duplicate of
TIS87/0087. These landraces are quite distinct from Kwara,
Ex-Igbariam, UMUSPO/3 and Buttermilk. = The
characterization enables for an easy and quick
discrimination between the landraces. The characters
discriminated upon are generally highly heritable and can
easily be seen by the eyes and are equally expressed in all
environments These characters were potential attributes for
recognizing them for biodiversity conservation, crop
improvement and for registration as official varieties in
Nigeria.

REFERENCE

[1] Abidin P.E, van Eeuwijk FA, Stam P, Struik PC, Malosetti M,
Mwanga ROM, Odongo B, Hermann M, Carey EE (2005).
Adaptation and stability analysis of sweet potato varieties  for
low-input systems in Uganda. Plant Breeding 124: 491-497.

[2] Afuape, S.O., L1.M. Nwankwo, R.M. Omodamiro, T.N.C. Echendu
and A. Toure, (2014). Studies on some important consumer and
processing traits for breeding sweet potato for varied
end-uses.Am. J. Exp. Agric., 4: 114-124.

[3] Agbo, M.O. and L.S.O. Ene, (1994). Studies of sweet potato
production and research in Nigeria.

[4] International Potato Center, Sweetpotato Situation and Priority
Research in West and Central Africa, Lima, Peru, pp: 124.

[5] Bernardo, A.B (2002). Relation of photosynthetic rates to Storage
root yield in sweetpotato genotypes. HortScience 16(6)Q  77-78.

[6] Cervantes-Flores, J.C., B. Sosinski, K.V. Pecota, R.O.M. Mwanga
and G.L. Catignani et al., (2011). Identification of quantitative trait
loci for dry-matter, starch and B-carotene  content in sweetpotato.
Mol. Breed., 28: 201-216.

[71 CIP, (2000). The Effects of Woman Farmers’ Adoption of Orange
Fleshed Sweetpotatos:  Stories from the Field: International Potato
Cerner Annual Report 2000 CIP 1999.  Annual Report
International Potato Center

[8] Courtney, M., 2007. Genotypic variability and inheritance of iron
and zinc in sweetpotato. M.Sc. Thesis, Louisiana State University,
Baton Rouge, USA.

[9] Freyre R., Iwanaga M. and Orjeda G. (1991). Use of , 2004) trifida

(HBK.) G. Don germplasm for sweetpotato improvement. 2. Fertility

of synthetic hexaploids and triploids with 2n  gametes of I. trifida,

and their interspecific crossability with sweetpotato. Genome

34:209-214

Gasura, E., Mashingaidze, A.B. and. Mukasa,

S.B. (2008). Genetic variability for tubeyield,quality, and virus

disease complex traits in Uganda sweetpotato germplasm. African

Crop Science Journal, 16(2): 147 — 160.

Gibson, R.W., Byamukama, E., Mpembe, 1., Kayongo, J., and

Mwanga, R. (2008). "Working with farmer groups in Uganda to

develop new sweet potato cultivars: decentralization and building

on traditional approaches". Euphytica 159: 217 — 228.

Kapinga, R.E; P.T. Ewell, S.CJeremiah, and R.Kilee.

(1995).sweetpotato in  Tanzanian Farming and Food Systems:

Implications for Research. International Potato Center and Ministry

of Agriculture Tanzania. Pp.47

Huamidn Z. and De la Puente F. (1988). Development of a

sweetpotato genebank at CIP. CIP Circular 16(2):1-7.

Huamdn Z., Aguilar C., Ortiz R. (1999). Selecting a Peruvian

sweetpotato core collection on the basis of morphological,

eco-geographical, and disease and pest reaction data. Theoretical

and Applied Genetics 98:840-845

IBPGR (1999). Descriptor for Sweetpotato. Huaman, Z (ed).CIP,

AVRDC, International Board for Plant Genetic Resources. Rome,

Italy

Kays, S.J., (1985). The physiology of yield in sweetpotato. In . J.C.

Bouwkamp, (eds). Sweetptota products: a natural resources for the

tropics.CRC P. 77-132

Kuo, L.G (2004). Conservation and distribution of sweet potato

germplasm . In: Dodds, J.H (ed), in vitro Methods For Conservation

W

[10]
[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

81

of Plant Genetic Resources Chapman and Hall, London Pp123 -
149.

Laurie, S.M., De villiers, R.P and Naude, S.P (1998). A strategy of
sweetpotato research focused on subsistence farmers in South
Africa. South African J. of Science. 50:  p341-451

Low J.W., Arimond, M., Osman, N., Cunguara, B., Zano, F. and
Tschirley, D.(2006). A food-based approach introducing
orange-fleshed sweet potatoes increased vitamin A intake and
serum retinol concentrations in young children in rural Mozambique.
JNutr.  137(5):1320-7.

Mcharo, T., E.E. Carey and S.T. Gichuki. 2001. Performance of
selected Sweetpotato varieties in Kenyan. Afr. Crop Sci. J., 9: 49-57.
Mekbib F 2003. Yield stability in common bean (Phaseolus vulgaris
L.) genotypes. Euphytica  130: 147-153.

Mills J.P., Tumuhimbise GA, Jamil K. M. et al. (2009). Sweet potato
beta-carotene bioefficacy is enhanced by dietary fat and not reduced
by soluble fiber intake in Mongolian gerbils. J Nutr. ;139(1):44-50.
Epub

Msemo, J.B.2003. Determination of market potential of sweetpotato
in morogoro municipality. Tanzania In: Thirteenth symposium of the
international society for tropical Root Crops (ISTRC), = November
10-14, 2003

Mwanga, R.0.M., B. Odongo, G. Turyamureeba, A. Alajo and G.C.
Yencho et al., 2003. Release  of six  sweetpotato  cultivars
(NASPOT 1'toNASPOT 6') in Uganda. HortScience, 38:
475-476.

NARO, 2007 (Agricultural Research Organization) Bulletin for the
submission to the variety release committee for the release of
sweetpotato varieties 2007

Nwankwo, LLM. E.E. Bassey., S.O. Afuape., J. Njoku., D.S.
Korieocha., G.O Nwaigwe and T. N. C .Echendu. (2012) Morpho -
Agronomic Characterization and Evaluation of  In-Country
Sweetpotato Accessions in Southeastern Nigeria. Journal of
Agricultural Science Published by Canadian Center of Science
and Education Vol.4, No. 11: 2012 ppl

Nwankwo. .M & Opara, E.U (2015). The Role of Virus Vectors in
Orange Fleshed Sweetpotato Genotypes Infection - A Case Study.
Global Journal of Science Frontier ~Research D Agriculture and
Veterinary. Volume 15, Issue 2 Version 1.0 Year 2015. Global
Journal Inc.(USA) Online ISSN:2249 - 4626 & Print ISSN: 0975 -
5896.

Prakash C.S. and Jarret J.L. 1995. Analyses of genetic diversity in a
sweetpotato (Ipomoea batatas) germplasm collection using DNA
amplification fingerprinting. Genome 38(5):938-945.

Rangaswamy R (2010). A Textbook of Agricultural Statistics (2rd
edition). New Age  International P limited P18

Steel, R.G.D and J.H. Torrie,(1981) Principles and procedures of
Statistics, 2nd ed. Mc GraWHII
International Book Company, Singapore pp 633

Wilson, J.E., Pole,F.S ., Smit, N.E.J and Taufatofua, P. (1989).
Sweetpotato breeding. IRETA publications,Apia, Western
Samoa.

Woolfe, J.A. 1992. The sweepotato:An Unitapped food resource
Cambridge University press.

[19]

[20]

(21]
[22]

(23]

(24]

(25]

(26]

[27]

(28]

[29]

[30]

(31]

[32]

(33]

Dr. Nwankwo, Innocent I.M is a Plant Breeder, Geneticist
and Agricultural Economist with the National Root and
Tuber Crops Research
Institute, Umudike,
Abia State, Nigeria. He
holds an HND (General
Agriculture) from the
Federal College of
Agriculture  Umudike,
Abia State, a PGD
(Agriculture) from the
Abia State University,
Uturu, M.Sc.

(Agricultural
Economics), Abia State
University, Uturu, M.Sc. (Plant Breeding and Genetics),
Michael Okpara University of Agriculture, Umudike, Abia
State, Nigeria and Ph.D (Plant Breeding and Genetics),
Michael Okpara University of Agriculture, Umudike, Abia

WWW.Wjrr.org



World Journal of Research and Review (WJRR)

ISSN:2455-3956, Volume-2, Issue-5, May 2016 Pages 74-82

State, Nigeria He has undergone several professional
training within and outside Nigeria (Ghana, Bulgaria,
Kenya, Brazil). He has published extensively national and
international journal papers, book, book chapters and
technical annual reports to his credit. He has been awarded
Certificates in recognition to his contributions to
knowledge. Dr. Nwankwo, .I.M also attended several local
and international Conferences. He belongs to many
professional bodies such as Agricultural Society of Nigeria,
Genetics Society of Nigeria etc. He collaborates with many
Universities, International Research Institutes and National
Research Centres in his research work. Dr. Nwankwo as a
Chief Scientific Research Officer in his Institute has been
actively involved in the breeding of Roots and Tuber Crops
and was the first to breed and officially released the first
ever Orange Fleshed Sweetpotato and white fleshed)
varieties in the country, Nigeria and had developed purple
fleshed sweetpotato varieties although yet to be released
officially in the country. He is currently attached to the Yam
breeding unit of Yam Research Programme of the National
Root and Tuber Crops Research Institute, Umudike, Abia
State, Nigeria.

Nwaigwe, Grace O. is a
Research Scientist with the the
National Root and Tuber
Crops Research Institute,
Umudike, Abia State, Nigeria.
She holds a B.Sc (Agricultural
Extension), University of
Calabar, Cross River State,
Nigeria, a PGD (Crop
Production), Michael Okpara
University of Agriculture,
Umudike. Abia State, Nigeria.
She has publications in both national and international
journals and a member of professional body. Currently she
is pursuing her M. Sc (breeding and Genetics) at Michael
Okpara University of Agriculture, Umudike. Abia State,
Nigeria

Eluagu,Chinwe J is an
Agricultural ~ Superintendent
with the National Root and
Tuber Crops Research
Institute, Umudike, Abia
State, Nigeria. She holds an
HND in Agricultural
Extension and Management
from the Federal College of
Agriculture Ishiagu in Ebonyi
State. PGD  (Agricultural
Extension and Rural
Development, Michael
Okpara University of Agriculture, Umudike. Abia State,
Nigeria. Currently she is pursuing her M.Sc. at the Michael
Okpara University of Agriculture, Umudike. Abia State,
Nigeria.

82

WWW.Wjrr.org



