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Abstract: Irish potato (Solanum tuberosum L.) is an important tuber crop in the world, and it is the fourth most consumed food
crop after rice, wheat and maize. Irish potato is a viable source of livelihood and income for many producers, especially in the
Western highland of Cameroon. However, like many other crops in Cameroon, Irish potato production is challenged by the
unavailability of local or improved varieties of seeds. As a remedy, farmers often rely on imported varieties without information
on their adaptability in the local environment in relation to productivity and disease infection. Hence, this study was conducted to
evaluate the adaptability of four European potato varieties (Safari, Vogue, Arsenal and Kondor) in relation to a local variety
(Banso) and a Cameroonian improved variety (Cipira). The study was conducted in Bambili, North West Region of Cameroon
from April to August 2021, and established in a randomize complete block design. All the measured growth and yield parameters
differed significantly (P < 0.05). Banso, Cipira and Kondor varieties had the highest plant emergence (15, 15, and 13,
respectively). Banso and Cipira matured earlier than all European varieties. The productivity of Cipira (7.78 t ha™") out-performed
all other varieties with significantly (P < 0.01) higher yield than Banso (4.0 t ha™"), Kondor (3.33 t ha™), Arsenal (2.5 t ha™),
Vogue (1.92 tha™"), and Safari (0.72 t ha™"). The European varieties (Vogue, Arsenal and Safari) exhibited significantly (P < 0.05)
higher late blight incidence as compared to the other varieties. The Cameroon improved Cipira and local Banso varieties are
therefore recommended for growers in the Western Highland of Cameroon, while the European Kondor variety can be used in
the event of scarcity or unavailability of Cipra and Banso varieties. Overall, the findings of this study highlight the need for
viable seed system to make available local and Cameroon improved varieties and limit importation of underperforming Irish
potato seeds.

Keywords: Irish Potato, Adaptability, Disease Resistant, Yield, Cameroon

and it is ranked as the fourth most consumed food crop after
rice, wheat and maize [3]. Annual production is about 359
million metric tons from approximately 20 million hectares of
arable land [4]. This plant is widely cultivated for its cheap
source of carbohydrates, vitamins (B; and C) as well as

1. Introduction

Irish potato (Solanum tuberosum L.) is a Solanaceae with
global distribution [1, 2]. It is an important crop in the world
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minerals from its tubers [5, 6]. In Cameroon, potato is
cultivated mainly in the highland zones at altitude 1000 to
3000m above sea level across six of the ten regions of the
country. Over 80% of the national production comes from the
West and North West regions (Western Highland) of the
country [7]. Potato ranks fifth in tons produced among the
major staple crops behind cassava, plantain, cocoyam/taro and
maize in Cameroon [8]. Production has witnessed a threefold
increase in the last two decades [9], driven largely by the
ever-increasing domestic demand and a large export market to
neighbouring countries [7].

Although potato production has increased in Cameroon
lately, production is still lagging behind due to poor soil
fertility couple with pest and disease problems [7, 10, 11].
Moreover, obtaining viable seeds has emerged as a major
challenge for most farmers, as it has become imperative to use
improved seeds to boost productivity [12, 13]. Seed systems
constitute both formal and informal sectors and an integrated
system where farmers adopt improved varieties from the
formal sector, and informally save seeds from own-harvest for
subsequent use [14-16]. However, long-term seed storage may
affect viability that might eventually affect seed establishment,
crop growth and productivity [17, 18]. There has been a
consistent decline in availability of local seed varieties in
Cameroon has led to the importation of improved varieties of
many crops including Irish potato. Nonetheless, introducing
foreign crop varieties into a new environment without
appropriate screening for adaptability, disease and yield
performances may be counter-productive [9].

The objective of this study is to determine the best-bet seed
varieties that could be promoted within a viable seed system in
Cameroon. Amongst the many potato varieties cultivated in
Cameroon, Banso was evaluated as a local landrace that has
been traditionally cultivated in this study area, while Cipira is
a Cameroonian improved variety which is high-yielding and
discase-resistant [10]. The importation and cultivation of
European Irish potato varieties (e.g., Arsenal, Kondor, Safari
and Vogue) has increased in Cameroon due to scarcity or
unavailability of local seeds. Therefore, this study was
conducted in the western highland of Cameroon to evaluate
the adaptability and performance of four imported European
Irish potato varieties in relation to a local landrace (Banso) and
an improved (Cipira) variety in Cameroon. It was
hypothesized that the local landrace and improved
Cameroonian varieties shall be highly adapted to the local
environment, and out-perform the imported European
varieties in terms of disease resistance and productivity.

2. Materials and Methods
2.1. Study Site

The experiment was conducted from the 14™ of April 2021
to the 11™ of August 2021 in Bambili, Mezam Division, of
the North West Region of Cameroon. It has an altitude of
1558m and a tropical monsoon climate. During the study
period, the average temperature, relative humidity (%) and

rainfall (mm) were and 3254 mm,

respectively (figure 1).
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Figure 1. Weather parameters during the study period (April — August) of
2021.

2.2. Potato Varieties

Six potato varieties were evaluated in this study including
two Cameroonian varieties (Banso and Cipira) and four
European varieties (Vogue, Safari, Arsenal and Kondor). The
Banso is a local landrace while Cipira is an improved
Cameroonian variety of Irish potato. Arsenal is an early main
crop [20], potato variety bred from AR 92-1146 X Silvester,
and it is suitable for cultivation in most soil types but is
susceptible to common scab, while regular irrigation ensures
uniformity of growth and yield performance. Kondor is an
intermediate maturity potato variety bred from konst 61 333
X and Wilja by JPG konst, and originates from the
Netherlands. It is estimated to produce high to very high
yield with very high early harvest yield potential [21]. Safari
is a late maturity potato variety bred from Obelix X Amadeus
by Branston Ltd with very high yield and round oval tubers
[22]. Vogue is an early maturing potato cultivar that is a
cross between Amorosa and Marabel, which is bred for the
traditional market in North African and southern European
countries [23]. These seeds were obtained from the Institute
for Agricultural Research and Development (IRAD) Bambui.

2.3. Experimental Setup and Planting

The land was manually cleared with a cutlass and
hand-tilled with a hoe to make raised beds that would
facilitate tuber development. The experiment was laid out in
a randomized complete block design with four blocks. Each
block was made up of six ridges measuring 6 m x 1 m x 0.2
m, each separated by 0.5 m and the blocks were separated by
1 m buffer strips. The potato cultivars were randomly
assigned to the different ridges per block. Planting of the
potato seeds was done manually on the 14™ of April 2021
and the sprouted seeds of each variety were planted by
placing the seed tuber in the furrow on the crest of the ridge.
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The seeds were planted 30cm apart and at Scm depth,
covered with soil and properly hand-firmed, giving a total of
20 plants per ridge.

2.4. Management Practices

A compounded fertilizer NPK (11-11-22) was used for the
experiment and applied at a rate of 1.2 t ha' which is
equivalent to 32g per plant applied in the furrow at planting.
Manual weeding with hoes and mulching was done at four
weeks after planting. Disease control was done chemically
using Monchamp 720 WP which is a systemic and contact
fungicide containing 120g per kilogram of cymoxanil and
600g per kilogram of Mancozebe. It was applied at a dose of
50g per 15litres of water. Pest control was effected with the
insecticide Cyperfresh EC (Cypermethrin 100g) applied at a
dose of 60mL per 15litres of water. The insecticides and
fungicide were mixed and applied together at the third and
sixth weeks after planting. The field was irrigated at the one
week after planting and later relied on rainfed irrigation. The
plants haulms were removed two weeks before harvesting so
as to improve hardening of tubers.

2.5. Data Collection

2.5.1. Agronomic Parameters

Plant emergence was recorded as the number of counted
plants that emerged after four weeks of planting. The
emergence is expressed as a percentage. At the seventh week
after emergence, plant height, Leaf Area Index (LAI), number
of stems, and plant vigor were recorded. Four plants were
randomly selected per ridge and the height was measured with
a meter rule. A meter rule was used to measure the length and
width of one leaf from the middle portion from the four
plants that were sampled for all other parameters, and the
LAI was calculated by multiplying the product of the length
and width by a constant 0.75 [24]. Earliness was measured as
the day when 50% of the potato in a plot showed senescing
and began to dry. The number of stems was counted from
four randomly selected plants per plot. Plant vigour was
measured on a 5-point scale (1-5). The S5-point scale is
defined in Table 1.

Table 1. Five-point scale used to measure potato plant vigour.

Scale Definition

1 Very weak plant with thin stems, small leaves and pale colour

) Weak plant, small to medium size leaves with patches of pale
colouration

3 Intermediate or acceptable plant; medium size stem and green
leaves,

4 Strong plant, normal stem size and sufficient green foliage

5 Very robust plant, very thick stems and abundant foliage

2.5.2. Late Blight Incidence (%) and Viral Incidence

Late blight and viral incidences were estimated at the
seventh week after planting. The number of plants showing
signs of infection (M) was recorded and expressed as a
percentage of the number of plants that emerged (N). The
following equation was used to estimate the late blight
incidence.

Late blight incidence (%) = % x 100

The number of plants showing viral incidence (V) (i.e.,
mosaic leaf pattern, crinkled leaves, and stunted growth) was
counted per plot and expressed as a percentage of the number
of plants per plot (N). The following formula was used to
estimate the viral incidence.

Viral incidence (%) = % x 100

2.5.3. Potato Yield

Potato was harvested at 120 days after planting when most
of the plant had senesced. The number of tubers per plant
was recorded, rotten tubers were isolated and counted
(recorded as a percentage of tubers harvested) and the weight
of tubers was measured using a top-lift scale. The weight of
tuber per plant on each plot was extrapolated to that of a
hect?re and reported as productivity (yield in tons per hectare,
tha™).

2.6. Statistical Analysis

Homogeneity of variance and normality tests were
conducted using Levene’s test and Kolmogorov-Smirnov in
SPSS (ver 23), respectively. The data were subjected to
one-way Analysis of Variance (ANOVA) test. Where means
were significantly different, they were separated using Tukey
Honestly Significantly Difference (Tukey HSD) posthoc test
at alpha (a) level of 0.05 using SPSS (ver. 23). Where the
blocking effect was not statistically significant, the ANOVA
was redone with the blocking effect removed in order to
increase the degree of freedom of the error term, thus
increasing the reliability of the analysis [25].

3. Results
3.1. Emergence (%)
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Figure 2. Emergence (%) of potato varieties. Mean bars with different letter
are significantly different (P <.05, Tukey HSD).

Plant emergence differed significantly (F = 6.035, df =5, 12,
P = .005) between potato varieties, with the highest values
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76.66% and 75.0% observed from Banso and Cipira varieties,
respectively (figure 2). These were followed by Kondor
(66.65%) and Arsenal (61.65%) varieties, and the lowest from
Vogue (33.35%) and Safari (21.65%) varieties. In fact, the
emergence of Banso and Cipira out-performed some
European varieties by 2-folds and 3 folds (figure 2).

3.2. Growth Parameters of Irish Potato

The plant height ranged from 25.0cm to 49.33cm, and
differed significantly (F = 23.515, df = 5.12. P <.001), with
the highest in Banso variety (49.33cm) followed by Cipira
(48.33cm), Vogue (28.33cm), Arsenal (27cm) and Kondor
(27.67cm) varieties, and the lowest in Safari (25cm) (Table 2).
The LAI differed significantly (F = 7, df = 5, 12, P =.003)
across the different potato varieties, with the highest in
Kondor (28) variety, followed by Safari (16.33), Vogue
(13.67), Banso (12.33) and Arsenal (12.67) varieties and the
lowest in Cipira (11.07) (Table 2). The earliness to maturity
ranged from 95 to 106 days and differed significantly (F =
113.680, df =5, 12, P <.001) potato varieties, with the shortest
duration to maturity recorded in the varieties in the Banso and
Cipira (95 days) from Cameroon, while the longest duration to
maturity occurred in the imported varieties with Safari (106
days) as the highest followed by Vogue (103 days) and 102
days for Arsenal and Kondor (Table 2).
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The number of potato stems ranged from 2 to 8 and differed
significantly (F = 30. 42, df = 5, 12, P <.001) across the
different varieties, with the highest in Cipira (8) variety,
followed by Banso (7), Arsenal (4), Vogue (3), and 2 stems for
Safari and Kondor varieties (Table 2). The plant vigor ranged
from 1 to 5 point-scale that differed significantly (F = 14.27 df
=5, 12, P < .001) across potatoes varieties, with the highest
vigor (5) recorded in the Kondoh, Banso and Cipira varieties,
followed by Vogue (3.3) and Arsenal (2.6), and 2 as the lowest
in Safari (Figure 3).
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Figure 3. Plant vigour of the different potato varieties. Mean bars with
different letter are significantly different (P <.05, Tukey HSD).

Table 2. Growth parameters of Irish potato varieties cultivated in the highlands of Cameroon.

Varieties Plant height (cm) LAI Earliness (days) Number of stems
Banso 49.33+2.33a 12.33 +2.03b 95.0+0.10c 7+0.33a
Cipira 48.33+£1.90a 11.67 +0.33b 95.0+0.10c 8 +0.88a
Arsenal 27.00 = 1.50b 12.67 +0.33b 102.0 + 0.20b 3+0.33b
Safari 25.00 = 4.00b 16.33 +3.89b 106.3 +0.3a 2+0.23b
Kondor 27.67 + 1.30b 28.00 +2.89a 102.0 +0.10b 2+0.33b
Vogue 28.33 +1.80b 13.67 +2.19b 103.0 + 1.00b 3+0.33b
Means within a column with different letters are significantly different (P < 0.05, Tukey HSD).
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Figure 4. Mean number of tubers from different potato varieties. Mean bars
with the different letters are significantly different (P <.05, Tukey HSD).

letters are significantly different (P =.05, Tukey HSD).

The number of potato tubers per plant ranged from 3 to 8
that differed significantly (F = 6.365, df = 5, 12, P =.044)
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across potato varieties, with the highest in Cipira (8), followed
by Banso (6), Arsenal, Safari and Vogue (4), and the lowest
number of tubers in Kondor (3) (Figure 4). Potato yield ranged
from 0.72 to 7.70 t ha™' that differed significantly (F = 7.470,
df=5, 12, P =.002) across varieties with the highest in Cipira
(7.70 tons/ha), followed by Banso (4.0 tons/ha), Kondor (3.33
tons/ha), Arsenal (2.50 tons/ha), Vogue (1.94 tons/ha), and the
lowest of 0. 72 tons/ha in Safari (Figure 5).

3.4. Incidence of Late Blight, Viral Incidence, and Rotten
Tubers

The incidence of potato late blight disease ranged from 30
to 87% and differed significantly (F = 4.245, df = 5, 12, P
=.019) across potato varieties, with the highest incidence
recorded on Vogue potato variety (87.0%), followed by

Arsenal (65.0%), Kondor (64.67%), Safari (47.0%), Banso
(37.0%), and with the lowest Cipira (30.0%).

The number of plants showing viral incidence on different
potatoes varieties is represented on Table 3. There was a
significant difference (F = 2.086, df = 5, 12, P =.048) in viral
incidence on different potato variety. The viral incidence
ranged from O to 1.33. The highest viral incidence (1.33) was
recorded from Vogue potato variety. The lowest viral incidence
(0) was recorded from Kondor, followed by 0.33, recorded from
Safari (Table 3). The number of rotten tubers observed from
different potatoes varieties are presented in Table 3. There was
a significant difference (F = 1.725, df = 5, 12, P =.049) in the
number of rotten tubers potato variety. The highest number of
rotten tubers (2) was recorded from Kondor potato variety.
There were no rotten tubers observed from Arsenal (Table 3).

Table 3. Incidence of late blight, viral attack and number of rotten tubers per plant of different potato varieties.

Varieties Late blight incidence (%) Viral incidence (%) Rotten tubers (%)
Banso 37.0 + 8.54bc 6.52 +2.33bc 15.8 +2.67¢
Cipira 30.0 +7.09¢ 2.22+1.90c 13.0 +3.33¢
Arsenal 65.0 + 13.8ab 8.11 £1.50b 0+0.0d

Safari 47.0 + 14.79bc¢ 7.69 £ 4.00b 23.1+£5.77b
Kondor 64.7 +7.31ab 0.0 = 1.30d 60.0 + 3.4a

Vogue 87.0 £ 6.656a 19.99 + 1.80a 23.1+5.67b

Means in the same with the same letter(s) are not significantly different (P =.05, Tukey HSD).

4. Discussion

In many developing countries, there is acute shortage of good
quality seeds [26], and there is a paucity of knowledge of the
varieties being cultivated across many sub-Saharan African (SSA)
countries. The potential for increase potato production from
adoptable varieties and improve agronomic practices is a quest
for many governments and researchers in SSA [27]. Plant
emergence of Banso and Cipira were almost 3-4 folds greater
than those of Safari and Vogue. Among the many factors that can
influence plant emergence such as the environmental and biotic
stressors, the plant variety is a very important factor [28]. It is
suggested that varieties developed for conventional farming
conditions do not possess relevant traits for optimum
performance under low-input settings [29], such as in the western
highland of Cameroon. This could explain why local varieties
exhibited higher emergence in the Western highlands of
Cameroon than the European improved varieties.

The results revealed that the local wvarieties grew
approximately twice as tall as the imported varieties. The
trend is similar for the number of stems and plant vigour. The
local varieties had more stems than the imported varieties.
Similarly, they were more vigourous than the imported
varieties. The observed increases in potato growth parameters
of Banso and Sipira are supported by Wolf et al. [29].

The days to maturity (earliness) also varied across varieties.
The days to maturity of Banso and Cipira were 95 (< 100
days). The days to maturity for the imported varieties were
greater than 100 days. Banso and Cipira can be classified as
‘early maturing’ varieties according to [30], maturity

categories. The other potato varieties can be classified as
‘medium early maturing’ varieties [31, 32], explaining the
variations in days to maturity.

The variability observed in the present study is in
accordance with that of [33] who reported substantial
variability in growth parameters from different potato
varieties. According to [34], there variabilities observed in the
growth parameters may be caused by plant genetics and the
quality of the planting material. Thus, the results in the present
study are expected as genotypes normally differ in their
phenotypes such as growth parameters.

Variations in yield and yield-related parameters from different
potato varieties have been reported elsewhere [35]. According to
Habtamu et al. [36], productivity of potatoes is highly influenced
by genotype and environment. The imported varieties may have
had low productivity because they were not adapted to the
western highland of Cameroon, as compared to their
environment of origin [37]. In Cameroon, yield of potatoes
grown in monocropping commercial farms ranged from 7 to 20 t
ha™ [38]. Cipira and Banso are well suited for the Cameroonian
condition, and that explains why Cipira performance as far as
yield is concern was within the range reported by [38]. High
performances have been reported for Banso too; Banso was the
best performing variety in terms of tuber number and
productivity in a six-potato varietal trial conducted in the
monomodal rain-forest of Buea, Cameroon [39].

The high incidence of late blight and viral diseases
observed for the imported European varieties could be related
poor adaptation of the European varieties and different
genotypes to environmental variations compared to the local
potato. Habtamu et al. [36] posits that environment is one
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critical factor which determine the phenotypic performances
of potato. The presence of viruses on potato is not new in
Cameroon as [40] reported high prevalence of viruses on some
potato varieties in the Western highlands of Cameroon, but
Banso and Cipira had low viral incidences. Cipira in particular
was released in the early 1990s as a resistant and high yielding
potato variety in Cameroon by the Institute of Agricultural
Research for Development [38].

5. Conclusion

Significant variations were observed in the response of
different Irish potato varieties in terms of growth, yield and
disease parameters with the local varieties demonstrating
greater performance than the imported European varieties.
Banso and Cipira varieties were least affected by blight and
viral diseases and they produced the highest yield, which
demonstrates their adaptation to the local environment as
compared to their European counterparts. Consequently,
Banso and Cipira varieties are highly recommended for
growers in the western highland regions of Cameroon, but
they can resort to the European Kondor variety in case of
scarcity or absence of the local variety two varieties. The
findings of this study demonstrates that the choice of seed
variety is not the major problem of Irish potato production
but likely the unavailability of seeds in the local market
which is forcing farmers to depend on poor performing
imported seeds.
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