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Abstract: Cowpea (Vigna unguiculata L. (Walp) is a legume crop grown for multipurpose uses. There are various varieties of
cowpea grown under different agro ecologies throughout the world. The experiment was conducted at Chewacka district Buno
Bedele Zone, South western Ethiopia; to identify adaptive and high yielding varieties under sole and cowpea maize based
cropping system. The experimental contained 10 treatment combinations of sole Sewunet, sole Bole, sole Bekur, sole 9333, sole
local, Sewunet+maize, Boletmaize, Bekur+maize, 9333+maize, localtmaize. The treatment was arranged in a randomized
complete block design (RCBD) with three replications. Data on performance during establishment and growth parameter were
collected. The data were analyzed using Statistical Analysis Software (SAS version of 9.3). Results indicated that days to
emergence, crop stand vigor, number of leaves/plant, number of branches/plant, plant height, days to 50% flowering, days to
maturity showed significant variation (P<0.05) among cowpea varieties and cropping system. The highest numbers of leaves were
recorded in sewunet (86.27) and Bole (81.93) in sole cropped cowpea, whereas, for cowpea intercropped with maize, the highest
number of leaves (52.60) was recorded in Bole. On the other hand, the highest branch number was recorded from Sewunet (8.27)
in sole cropped whereas; Bole recorded the highest branches in both sole (8.13) and intercropped with maize (5.2). Bole variety
flowered early in both mono-cropped (49.67 days) and cowpea maize based cropped (55.33 days) whereas, Sewunet variety
flowered late (62.67days) for mono-cultured and cowpea maize based cropped (66.67days). Bole variety had early pod setting
both under sole (57.67) and maize intercropping (62.33), whereas, sewunet variety was late pod setting under sole (70.00) and
when intercropped with maize (73.33). Bole variety was found to be superior in most parameters recorded when cultivated sole
and intercropped with maize, so that, it can be integrated crops under the current land scarcity in Ethiopia. Further study is also
important to see the effects of feeding cowpea forages on animal performances.
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livestock play an important role in food security as a source
of food, skin, fiber, manure, dispensable capital and socio-
cultural stability to farmers of developing or under developed
nations [10]. However, the productivity of the livestock
resources and the benefits obtained from the sector is not
related the livestock population due to various reasons such
as poor nutrition and disease prevalence. Feed scarcity both

1. Introduction

Ethiopia is endowed with the largest livestock population
in Africa with estimated domestic animal population of 57.83
million cattle, 28 million sheep, 28.6 million goat, 1.23
million camels, 60.5million poultry, 2.1 million horses, 0.4
million mules and 7.88 million donkeys [13]. Along crops,
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in quantity and quality remains the bottleneck problem to
animal performance in Ethiopia [41].

Population pressure forces expansion of farm sizes for
agricultural crop production, and thus decreasing the grazing
land from time to time [38]. This forces the animals to feed
poor quality crop residue [44]. Consequently, improving the
feed resource in particular and the production environment in
general will improve the production and reproductive
performance of livestock. The first option towards the
improvement of the livestock production sub-sector in
Ethiopia is improving the feed source base and feeding system.
Dual purpose leguminous crops (food & feed value) can serve
as strategic supplements to other forage resources since they
are rich in protein and minerals and also have the ability to
enhance fiber degradation in the rumen [27]. Cowpea is among
the major leguminous crop in Africa which accounts for over
95% of the global production, from which West Africa being
the major regional producer. Cowpea has the potential to serve
as a key legume species for increasing the crop and livestock
production systems by supplying protein in human diets and
fodder for livestock, as well as bringing nitrogen into the
farming system through biological fixation [10, 9]. Its world
annual production is estimated at 5,249,571 tons of dried
grains of which over 64% is produced in Africa.

Combination of forage legumes into cereals production
systems increase fodder production in quality and quantity
which contributes to livestock directly which in turn improves
the living standard of producers [29]. According to the reports
across Africa on soybean-sorghum [24], cowpea-maize [16],
sorghum-legume [6] and maize-legumes [40], intercropping
systems have a higher yield than the sole cereal systems in
semi-arid areas. The reason of yield benefit of intercropping
are mainly that environmental resources such as water, light
and nutrients can be utilized more efficiently in intercropping
than in the respective sole cropping systems [28]. Chewaka
district is one of the known mixed crop livestock production
area and high potential area for livestock production especially
on fattening. Evaluation of the agronomic performances of the
cowpea at different cropping system is paramount importance
at Chewaka district where improved forage development is
limited and livestock depending on natural pasture and crop
residues. Therefore, the general objective of this study was to
determine agronomic performance of different cowpea (Vigna
unguiculata (L.) Walp) varieties cultivated as sole and
intercropped with maize in Chewaka district, South west
Ethiopia, with the following specific objectives.

To evaluate the growth performance of cowpea varieties at
Chewaka district.

To evaluate the effect of intercropping with maize on
growth performance of different cowpea varieties in the
study areas.

2. Materials and Methods
2.1. Description of Study Area

This study was conducted in Tarkanfata Misoma kebele of

Chewaka district during the 2017 cropping season (June-
September). Chewaka district is located at 8.8-9.08“N”
latitude and 36-36.24°“E”longitude in Buno Bedele Zone of
Oromia Regional State (Figure 1), at 559 km south west of
Finfine and 72km away from Bedele town. The altitude of
the study area ranges from 900-1400masl. The area receives
annual rain fall ranges from 1000mm to 1200mm. The mean
annual temperature ranges from 30 to 37°C. The area is
covered by variety of crops and natural vegetation. The
dominant crops in the study area are maize, sorghum, rice,
soya bean and seasame. The area coverage of the District is
35,680 hectares of which 52.60%, 19% and 28.40% hectares
are cultivated, forest and grazing land respectively. The total
livestock population in 2017 was estimated to be 35,766 head
of cattle’s, 48,351 head of goats, 7,692 head of sheep, 4,210
head of donkeys, 7 head of horses, 79.87% of local chickens
and 20.13% of cross bred chickens. Mono-cropping is the
dominant cropping practice in the district [11]. In the study
area, maize is the leading cereal in area of cultivation and
output or production. The trial was conducted on farmers
training centers (FTC), which was selected because of its
suitable topography of the field and proximity to roads.
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Figure 1. Map of the study area.
2.2. Experimental Treatments

The cowpea varieties Sewunet (IT 93KD 596), Bole (85D-
3517-2), Bekur (838 689 4), 9333 and local variety and one
maize (30G19) variety were used for the study. The
Genotypes, Bole, Bekur and 9333 were obtained from Adami
Tulu Research center while, Sewunet variety was obtained
from Jimma Research Center. Sewunet variety was released
from Sirinka Agricultural Research Center SRARC/ARARI
in the year of 2009, having determinate growth habit, pale
rose and light red color of flower and seed respectively with
altitude adaptation from 1000-1600masl and with rain fall of
700-1600mm. Its maturity date is 93 days after sowing with
the yield potential 25 g/ha and 22qg/ha at research and farmers
level respectively [30]. Bole variety was released from
Melkassa Agricultural Center /EIAR in 2006 having
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determinate growth habit and altitude of 1300-1850masl
which adapted to rain fall of 350-1100mm with a maturity of
86-95 days. Its yield potential at research and farmer was 19
g/ha and 17 g/ha respectively. Bekur variety was released
from Pawe Agricultural Research Center /ARARI in 2001
having determinate growth habit, 94.5 days to maturity after
sowing with the yield potential of 19-21 and 19.6g/ha at
research and farmers field respectively. The varieties are
adapted to an altitude range of 1450-1850asl with the rain fall
of more than 660-1025 mm in growing season.

2.3. Experimental Design

The experimental treatments of Sewunet, Bole, Bekur,
9333 and local cowpea varicties and one maize (30G19)
variety were arranged in randomized complete block design
(RCBD) with three replications. The plot size of each plot for
sole cowpea cropped was 7.2m’> (2.4m*3m). The spacing
between row and plants was 40cm and 20cm respectively. A
foot path of 0.5m and 1.5m was left between plots and the
blocks respectively. Each rows of the plot had 15 holes or
plants and each plot had 90 plants and total plots of the three
blocks contain 1350 plants. Plot size for cowpea and maize
intercropping was 3mx3m (9m?). Each plot had four rows of
maize with the distance of 75cm and 25 cm between row and
plant respectively at seed rate of 25kg/ha. Cowpea was sown
between maize rows.

Table 1. Experimental treatments.

Treatments Variety Replications
1 Sole Sewunet 3
2 Sole Bole 3
3 Sole Bekur 3
4 Sole 9333 3
5 Sole Local 3
6 Sewunet + Maize 3
7 Bole + Maize 3
8 Bekur + Maize 3
9 9333 + Maize 3
10 Local + Maize 3
Total 30

2.4. Experimental Procedures

The experimental field was ploughed three times by oxen,
disked and harrowed to get fine seed bed before sowing.
Sowing was done on June 20, at Tarkanfata Misoma farmer
training center (FTC). For sole cowpea, seed sowing was
done in rows with the distance of 40 and 20 cm between rows
and plants respectively. However, for intercropped cowpea,
maize was planted at first in rows. Spacing between an intra
and inter-rows of maize were 25 cm and 75 cm respectively.
Then, the cowpeas were under sown three weeks later after
sowing of maize [1]. Recommended fertilizer rate (100 kg
DAP/ha) was used equally for all treatments [9]. However,
nitrogen fertilizer was not applied to all cowpea based
treatments. The outer most two rows on each side of the plot
was left as border row and the four middle rows were used
for data collection and yield measurement for sole cropped
cowpea, whereas, the three middle rows were used for data

collection for cowpea intercropped with maize. Weeding was
done three times manually (hand weeding method) starting
from three weeks later after sowing as well as insect pest and
disease controls were conducted for all experimental plots as
required.

2.5. Data Collection and Measurement

Days to emergence was recorded as number of days from
date of sowing to the day when the majority (90%) of the
planted seeds have emerged just above the ground [4].

Stand vigor was also taken by visual observation from 1 to
5 scale (1 = the weakest, or least vigorous and 5 = the
strongest, or most vigorous).

Stand count per plot at 20, 40, and 60 days after sowing
(DAS) was also done to assess the establishment
performance [19].

Data on Growth parameters

Plant height

The height of plants was recorded from ten randomly
selected plants per plot from the ground to the tip of the
plants at each sampling period in cm [4].

Number of branches per plant: this was determined by
counting the total number of branches from the main stem of
ten randomly selected plants in each plot.

Number of leaves per plant

Number of leaves per plant was determined by counting
total number of leaves from ten plants of each plot.

Days to forage harvesting: Days to forage harvesting was
counted from days to planting to the date when plants reach
50% flowering stage [4].

Days to 50% flowering: was determined by counting from
days to planting to the date when 50% of the plants flowers.

Days to pod setting: was determined from days to planting
to the date when the plant starts to set the pods.

Days to maturity: was determined from days to planting to
the date when the plant fully matured.

2.6. Statistical Data Analysis

Data were subjected to Analysis of Variance using SAS
software (SAS, 2009 version 9.3).
The following general model was used for analysis:

Yij = p + Ti + Bj + eij, where,

Yij= measured response of treatment i in block j,
p= grand mean of the experiment,

Ti = effect of treatment 1,

Bj= effect of block j,

eij= random error effect of treatment i in block j.

3. Results and Discussion

3.1. Establishment Performance of Cowpeas

Days to emergence was longest (P<0.05) for Sewunet both
in sole crop (T1) and when intercropped with maize (T6)
than all the varieties either in sole crop or in intercropping
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(Table 2). The differences in days to emergence between
study varieties were due to varietal difference of cowpea.
However, Bilatu reported non-significant difference between
cowpea varieties studied in days to emergence [10]. On the
other hand, there was no significant difference in days to
emergence between varieties by cropping system. The
similarity in days to emergence in cropping system might be
due to absence of competition of resources between the
companion crops and no canopy effect of maize during
cowpea emergence. On the other hand, Hailemariam reported
variations in the days of emergence among the treatments and
he stated that, the sole cowpea had lower days to emergence
as compared to Sudangrass cowpea mixture which had late
emerging dates due to the growing nature of the legumes as
well as the canopy effect of the Sudangrass [20].

There were no significant differences (P>0.05) among the
different varieties and treatment combinations in stand count
at 20, 40 and 60 days after sowing. The reason of non
significant difference between varieties in number of seedling
per treatments might be due high adaptability of the varieties
to the area. On the other hand, there was significant
difference (P<0.05) in stand vigor among the varieties of
cowpea and cropping system at 20, 40, and 60 DAS. At 20
DAS, the highest stand vigor was recorded in Sewunet
variety (3.27), followed by Bole (3.25) and Bekur (3.00)
whereas, the lowest stand vigor was recorded in 9333 (2.80)
and local (2.90) for cowpea sowed at pure stand. During
40DAS, Bole recorded the highest value (3.50) and local
showed the lowest value (3.10) of stand vigor under sole
cropped. The highest result of stand vigor at 60DAS was
observed in Sewunet (4.47) followed by Bole (4.37) and the
lowest was recorded in 9333 (3.82) for sole cowpea sown.
But, for the intercropping, the highest stand vigor at 20, 40,
and 60 was recorded in Bole+maize (2.73, 3.00, 3.57) and the
lower stand vigor was recorded in local+maize (2.15, 2.5,

2.8) respectively.

The reason for different in stand vigor for intercropping
cowpea with maize might be due to high competition for the
limited growth resources. The value of stand vigor increased
as the age of plant increased in both sole and intercropped
cowpea. According to the report of Fekede, high germination
rate, vigorous development and dense establishment are
among the desired characteristics for forage crop variety
[17]. Aikins and Afuakwa also reported that uniform and
complete emergence of vigorous seedlings positively impacts
the overall production of an annual crop by allowing the
establishment of better canopy structure and providing time
and spatial advantages to compete with weeds [2].
Establishment performance of different cowpea varieties was
presented in (Table 2) and (figure 2) respectively.

Table 2. Establishment performance of different cowpea varieties in sole and
intercropped.

Treatments Days to Stand count
emergence 20 DAS 40 DAS 60 DAS

T1 9.67+0.35* 89.67+0.33 88.67+0.67  87.33£0.33
T2 7.67+0.33° 89.67+0.33 88.67+0.88  87.67+0.33
T3 7.67+0.33° 89.33+0.67 88.67+0.88  88.00+0.33
T4 7.67+0.33° 89.67+0.33 88.33+0.33  87.33+£0.33
T5 7.67+0.33° 89.33+0.67  88.00+0.58  87.33£0.33
T6 9.67+0.35* 89.33+0.67 88.00+0.58  87.00+0.58
T7 7.67+0.33° 89.33+£0.33  89.00+0.58  87.00+0.58
T8 7.67+0.33° 89.67+0.33 88.33+0.67  87.67+0.33
T9 7.67+0.33° 89.67+0.33 88.00+0.58  87.33+£0.33
T10 7.67+0.33° 89.33+0.67 88.33+0.33  88.00+0.33
Mean 8.30+0.18 89.50+0.47 88.47+0.61  87.47+0.38
P - value <0.0001 0.98 0.97 0.31

Means with the same letter in the same column are not significantly different
(0 =0.05).

T1= Sewunet, T2= Bole, T3= Bekur, T4= 9333, T5= local, T6=
Sewunet+maize, T7= Bole+maize, T8= Bekur+maize, T9= 9333+maize,
T10= local+maize, DAS= Days after sowing.

Stand vigor at different time measurements in sole and intercropped
cowpea (1-5 scale)
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Figure 2. Stand vigor of different cowpea varieties at different time of measurements in sole and intercropped with maize.

T1= Sewunet, T2= Bole, T3= Bekur, T4= 9333, T5= local, T6= Sewunet+maize, T7= Boletmaize, T8= Bekur+maize, T9= 9333-+maize, T10= localt+maize,

vigor scalel-5 (1= very small; 2= small; 3= medium; 4= large and 5= very large.
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3.2. Growth Parameters of Cowpeas

3.2.1. Plant Height

Plant height was significantly affected (P<0.05) by
varieties and cropping system at all measured days after
sowing (Figure 3). The highest plant height during 20, 40,
and 60 days after sowing was recorded in Sewunet variety
(16.20-cm, 75.47-cm, and 122.10-cm), whereas, the lowest
plant height was recorded in 9333 (10.70-cm, 39.13-cm and
56.37-cm) for mono-cultured cowpea respectively. For
intercropped cowpea with maize, the highest plant height at
20, 40 and 60 DAS, was observed in sewunet+maize
(12.87cm, 60.97cm, 85.67cm) and the lowest value of plant
height was recorded in local+maize (7.73cm, 30.87cm and
40.73cm) respectively (Figure 3). For all treatments, the
mean plant height increased with the advancement of plant
growth.

Increased in plant height might be attributed to either an
increased in node number or internodes length or both. Plant
height increased at a rapid rate from 20 to 40 DAS and the
rate of increase decreased afterwards. Generally, the highest
plant height was recorded in sole cowpea than cowpea
intercropped with maize. The maximum plant height in case
of sole crop was attributed to penetration of light, circulation
of air and comparatively more nutritional area available to
sole crop under competition free environment. Difference in
plant height between cowpea varieties obtained in the present
study was in agreement with the report of Kelechukwu who
reported that cowpea height is varietal dependent as certain
varieties are taller than others [26].

Decreased in plant height in intercropped situation, was
ascribed to the fast growth of intercrops at an early growth
stage and competition by intercrop for different
environmental resources which suppressed growth of the
companion crop. This result is in agreement with the finding
of Ndiso who reported that, in Kilifi, sole cowpea had
significantly higher plant height than intercropped cowpea
while Lamu-cowpea intercrop system had the least cowpea
plant height [33]. However, Hamd Alla found that cowpea
intercropped with maize had significantly higher plant height
compared to sole sowing [21].

3.2.2. Numbers of Leaves per Plant

Numbers of leaves per plant was significantly different
(P<0.05) between varieties and cropping system at 20, 40 and
60 DAS (Figure 3). The highest leaf numbers per plant was
found in Sewunet variety (22.93) which was statistically
similar with Bole (21.40) and Bekur (20.53), whereas, the
lowest number of leaves per plant was observed in 9333
(14.27) varieties in sole cropped cowpea during 20DAS. On
the other hand, at the period of 40DAS, the highest leaf
number per plant was observed in sewunet (63.33) followed
by bole (60.53) whereas, the lowest number of leaves per
plant was recorded in local (47.97). During 60DAS, the
highest number of leaves per plant was recorded in Sewunet
(86.27) which is statistically similar with Bole (81.93) and
the lowest number of leaf per plant was recorded in 9333

(65.87) in mono-cultured cowpea. The higher number of
leaves per plant in Sewunet and Bole varieties might be
attributed to its higher nutrients absorbing capacity due to its
root system as compared to other tested varieties. This agreed
with findings of Sebetha who reported the higher number of
leaves per plant in Red caloona may be attributed to its
higher nutrients absorbing capacity due to its root system as
compared to Pan 311 in Limpopo [36].

Whereas, in case of intercropped cowpea with maize at
20DAS, statistically there was no significant difference
between all cowpea varieties in number of leaves. At 40DAS,
Bole+maize recorded the highest number of leaves per plant
(42.73), whereas, Sewunet+maize recorded the lowest
number of leaves per plant (31.87). During the period of
60DAS, the highest numbers of leaves per plant was recorded
in Boletmaize (52.60) which is statistically similar with
Bekur+maize (48.27) and the lowest numbers of leaves per
plant was recorded in local +maize (40.40). However,
statistically, there was no significant difference between
Sewunet+maize, 9333+maize and local+maize respectively.
Variation in number of leaf under intercropped might be
attributed to the response of growth habit of the varieties
used in different cropping system. Productivity of the
intercrop can be enhanced by selection of cultivars suitable
for intercropping as they differ in growth durations and
habitats and which may result in different interactions when
intercropped with maize.

The data reveals that, number of leaves per plant increased
at a rapid rate from 20 to 40 DAS and the rate of increase
decreased afterwards. Hence, growth performance in number
of leaves per plants were 18.76% to 26.73% at 20 DAS,
42.77% to 62.47% at 40DAS and 18.77% to 28.69% 60DAS
in both sole and cowpea maize based intercropped. The rate
of growth in number of leaves per plant in general, was found
to be reduced after 40 DAS. This might be because of leave
shedding due to senescence and maturity of the crop. This
result indicated that, numbers of leaves per plant were
increased at higher rate during the period of 40DAS, but, the
rate was almost equal at both 20 and 60DAS.

The significant difference in numbers of leaves per plant
between mono-cropped cowpea might be due to varietal
difference. These finding was supported by the finding of
Singh who reported that spreading and semi-spreading
cowpea varieties differ in their potential growth and
development which can positively affect the yield of the crop
[37]. The result of the present finding was also in agreement
with the finding of Haruna, and Usman who observed a
significant difference in growth and yield characters of some
improved varieties of cowpea at the same location and
attributed it to genetic make-up of the varieties examined
were spreading varieties produced more number of leaf and
this means more photosynthetic area; higher radiation
interception and dry matter accumulation for utilization and
production of the yield [22]. Though the yield obtained from
mono-crop system was significantly higher, the system did
not take into account the advantages associated with
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intercrops when a farm holding is small.

Maize has been shown to be more competitive than
cowpea in terms of use of resources mainly soil water. When
intercropped with maize, the radiation intercepted by maize
leaves reduces considerably the energy input at the cowpea
canopy level which is necessary for photosynthesis, possibly
accounting for the low leaf vegetable and grain yields
obtained in intercropped compared to sole crop regime.
Similarly, the study done by Hauggaard-Neilsen have shown
reduced individual crop yields under intercropping compared
to sole cropping system of cowpeas [23].

3.2.3. Numbers of Branches per Plant

Numbers branches per plant was significantly affected
(P<0.05) by varieties and cropping system at 20, 40 and 60
days after sowing (Figure 3). During 20 days after sowing,
the highest number of branches per plant was found in
Sewunet (3.8) which is similar with Bole (3.67) whereas,
Bekur, 9333 and local were recorded statistically similar
number of branches per plant. In under sown cowpea, during
20 DAS, the highest number of branches per plant was
observed in Bole+maize (2.4) and the lowest was recorded in
local+maize (1.47). During the period of 40DAS, Bole
recorded the highest (6.47) and 9333 recorded the lowest
(4.53) number of branches per plant for sole cropped,
whereas, Boletmaize recorded the highest number of
branches (4.00) and local+maize recorded the lowest
branches (2.4) for cowpea maize intercropped respectively.

At 60 DAS, the highest numbers of branches per plant was
recorded in Sewunet (8.17) which is statistically similar with
Bole (8.13) and the lowest numbers of branches per plant
was recorded in 9333 (5.87) for sole sown cowpea, whereas,
for intercropped, the highest numbers of branch per plant was
recorded in Bole +maize (5.20) and the lowest numbers of

branches was recorded in local+maize (3.60). The higher
number of branches in Sewunet and Bole might be because
the varieties were able to utilize edaphic factors such as
fertility of the soil for yield maximization and environmental
factors such as temperature [3].

Number of branches per plant increased at a rapid rate at
20 DAS and the rate of increased at decreased afterwards.
Anjum reported that the number of branches per plant
increased progressively during successive growth period of
the cowpea up to 90 DAS under the influence of different
treatments [8]. The variation in number of branches for
mono-cultured cowpea might be attributed to the varietal
difference between the studied cowpea. This result was
supported by the result of Ali and Ichi, who were reported
that significant difference in number of branches per plant
was as a result of varietal difference in cowpea varieties [5,
25].

For all treatments, the number of branches per plant was
higher in sole cropped cowpea than cowpea intercropped
with maize. Reduction in numbers of branches per plant in
intercropping cowpea and maize was due to shading by the
taller maize plants which might have resulted in reduction of
vegetative growth. According to Egbe, intercropping
depressed the number of branches per plant and the dry grain
yield of cowpea when compared to sole cropping system
[14]. Reduction in the number of branches also reported by
Gabir who stated that, the differences in number of branches
per plant could be due to competition between sorghum and
cowpea and due to shading by the taller sorghum plants
which might have resulted in reduction of vegetative growth
[18]. Cowpea plant height, number of leaves and number of
branches per plant at different time measurements are
presented in (Figure 3).
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Figure 3. Cowpea plant height, numbers of leaves and numbers of branches at different time measurements in sole and intercropped with maize.

3.3. Phonological Parameters of Cowpea

3.3.1. Days to 50% Flowering

Days to 50% flowering showed significant difference
(P<0.05) between varieties and cropping system (Table 3).
Bole variety flowered early in both mono-cropped (49.67
days) and cowpea maize based cropped (55.33 days)
whereas, Sewunet variety flowered late (62.67days) for
mono-cultured and cowpea maize Dbased cropped
(66.67days). The difference in 50% flowering between the
study cowpea varieties might be due to varietal difference.

In case of sole cowpea cultivated, the results for days 50%
flowering was higher than the result reported by Cobbinah
who found an average results of 39.5 days to reach 50%
flowering for cowpea genotypes in Ghana [12]. Contrary to
this, the average result for 50% flowering (56.73) was lower
than reported by Bilatu and Rao and Shahid who found an
average results of 63 and 63.7 days, respectively, possibly
due to ecological and genetic differences [10, 35].

The Variability between treatments in 50% flowering was
in agreement with the findings of Obadoni who reported that
cowpea varieties varied in number of days to 50% flowering
[34]. Yohana Reported that, time taken for flowering varied
from 50.67 to 70.17 days under Nigerian condition [42].
Cowpea varieties with shorter number of days to flowering
and growth such as Bole are considered to be well adapted
under rain fed conditions because of their ability to sustain
drought, especially in the early stages of vegetative growth
and for escaping late drought by maturing early.

Intercropping also delayed flowering compared to sole
cropping. The shading by maize under intercropping plots
caused delay in days to 50% flowering. The delay in cowpea
flowering under intercropping conditions could have been
influenced by the sensitivity of cowpea cultivars to light
where there is a reduced day length because of taller maize
plants. This result agreed with the finding of Thobatsi who
reported that, intercropping delayed cowpea flowering
compared to sole cropping [39]. Similar results are also
reported by Moriri who reported cowpeas that are planted in
intercropping flower later than those in mono crops [31].
This differs from the results of Mpangane who reported no
significant differences in terms of flowering and maturity of
cowpea cultivars under intercropping [32].

3.3.2. Days to Pod Setting

There was significant difference (P<0.05) between
varieties and cropping system in days to pod setting (Table
3). Bole variety had early pod setting both under sole (57.67)
and maize intercropping (62.33), whereas, sewunet variety
was late pod setting under sole (70.00) and when
intercropped with maize (73.33). The variability in days to
pod setting when cowpea mono-cropped might be attributed
to varietal variability. The present finding was in agreement
with the report of Yoseph who reported that day to pod
setting was significantly (P<0.05) affected by varieties [43].
In line with this result, Elawad also stated that Cultivar had
significant effect on phonological characters. Intercropping
delayed days to pod setting [15]. The delay in cowpea pod
setting under intercropping conditions could have been
influenced by the sensitivity of cowpea cultivars to light
where there is a reduced day length because of taller maize
plants.

3.3.3. Date of Maturity

Analysis of variance showed that there is significant
difference (P<0.05) in days to maturity between varieties and
cropping system (Table 3). Bole variety was early matured in
both sole (83.67 days) and maize intercropping (88.33 days),
whereas, sewunet variety was late matured under sole (98.33
days) and when intercropped with maize (106 days).
However, in the result of present study, statistically there was
no significant different between Bole, Bekur and local and
similarly there were no significant different between Bekur,
9333 and local under mono-cropping cowpea Vvarieties
respectively.

Similar result was found by Amanullah who found
significant variations for those 20 genotypes of cowpea he
studied in days to maturity under the climatic condition of
Peshawar [7]. However, in all treatment sole cropped
cowpeas showed early maturity when compared to cowpea
maize intercropped. Hence, intercropping delayed cowpea
maturity. The present finding is in agreement with the finding
of Thobatsi who concluded his result that intercropping
delays physiological maturity under water limited conditions
[39]. The earlier physiological maturity of cowpea planted on
mono-cropping system also confirms the statements by
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Moriri that sole cowpea reached physiological maturity
earlier than those planted in intercropping [31]. Cowpea
phonological performances are presented in the following
(Table 3).

Table 3. Phonological performance of different cowpea varieties in sole and
intercropped.

Treatments Days o‘f 50% Da)ts of pod Days o'f
flowering setting maturity

Tl 62.67+0.33 70.00+0.58" 98.33+1.86"
T2 49.67+0.88" 57.67+0.88° 83.67+0.88"
T3 51.67+1.45°" 60.001.73% 86.33+£0.88°"
T4 53.00+0.58° 61.00+0.58¢ 87.33+0.88°
T5 53.00+0.58° 61.00+1.15¢ 86.33+0.88°"
T6 66.67+0.33° 73.33+0.88" 106.001.5°
T7 55.33+0.67¢ 62.33+0.33¢ 88.33+0.88%
T8 57.67+0.33° 65.33+0.67° 91.00+0.58%¢
T9 58.33+0.33° 66.67+0.33° 92.67+0.88°
T10 59.33+0.67° 67.00+0.58° 92.33+1.20°
Mean 56.73+0.62 64.44+0.77 91.23+1.04
P-value <0.0001 <0.0001 <0.0001

Means with the same letter in the same column are not significantly different
(0. =0.05).

T1=Sewunet, T2=Bole, T3=Bekur, T4=9333, T5=local, T6=Sewunet+maize,
T7=Bole+tmaize, T8=Bekur+maize, T9=9333+maize, T10=local+maize.

4. Conclusion

The current study revealed that the tested cowpea varieties
can adapt well to the agro-ecological condition of Chewaka
district with high levels of germination and vigor. However,
different cowpea varieties responded with different growth
performance when cultivated at sole and intercropped with
maize. Considerable variation exists among the tested
varieties, indicating the potential for selecting superior
genotypes for both forage and grain yield (dual purpose). The
highest growth performance in both sole cropped and
intercropped with maize was obtained from Bole variety.
Bole variety recorded the highest number of leaves/plant, the
highest number of branch/plant in both sole and intercropped
with maize. Sewunet variety showed a good performance
only in plant height and number of leaves/plant in sole
cropped but, could not be compatible with maize at under
sown cowpea for both herbage and grain yield. Earlier 50%
flowering, pod setting and maturity was found in Bole in sole
and mixed cropping. Intercropping can reduce growth
performances of cowpea in all treatments. However,
intercropping increased the biological productivity of land
than sole cropping system. Therefore, forage development
strategy like intercropping of cowpea forage in maize crops
is the most important option to solve animal feed and land
shortage as well as improve soil fertility to ensure crop
productivity in the study area.

5. Recommendation

Dual purpose cowpea species are the appropriate crops and
recommended for the chewaka district where the land
situation is small and mixed crop livestock farming system is

practiced. On the other hand, awareness creation at farmer
level is needed on integrated improved forage development
strategies by different stake holders in the district.

Further study is also important to see the effects of feeding
cowpea forages on animal performance and to identify the
level of inclusion in various ruminants’ rations.
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