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Effect of between Plants Space on Seed Yield
Potential of Cow Pea at Dilla Sub - Station,
Southern Ethiopia

Worku B. % Margia A. ° & Bangu B. *

Absiract- The study was conducted in Dilla substation with
objective of identifying optimum between plant space for
optimum seed yield and quality seed. Planting one high
yielding which is in seed multiplication status was used as
experimental material. Four different between plant space( 10
cm, 20cm, 30cm and 40cm with constant between row
space(40cm) were used as experimental treatments in a
randomized complete block design (RCBD) with four
replications. Plot size was 3 x 2m with an inter-row spacing of
40cm and 1m between replication and plots. Dry matter
herbage yield has shown significantly higher in between plant
space of 20cm than other treatments (30 and 40 cm) at
(p<0.05) which is in contrary to seed yield. Seed yield has
showed statistically significant variation at 30cm than at 20
and 10 cm between plants spaces at (p<0.05). Hence, there
will be two recommendation options for smallholder
producers. To secure feed shortage and increased herbage
production 20cm between plant space where as increased
seed yield and further researches spacing under intercropping
condition in different cereal crops should be conducted to fill
the existing knowledge gap and thereby to utilize efficiently
existing resources and plaster feed shortage gap.

Keywords: biomass yield, seed yield, cowpea.

. INTRODUCTION

— eed shortage both in quantity and quality remains
=== the leading constraint to good animal performance

in Ethiopia (Yayneshet et al 2009). Natural pasture
and crop residues are the main feed sources. However,
most of the feedstuffs obtained from natural pasture and
crop residues have crude protein (CP) levels below 8%
and neutral detergent fiber (NDF) of above 55%
(Seyoum and Zinash 1995). Feedstuffs of such
composition are insufficient to provide year round
supply of adequate quantity and quality of nutrients
beyond maintenance (Hindrichsen et al 2001). Various
options have been advocated Cowpea is well adapted
to the harsh growing conditions, including low sail
fertility, high temperatures, and drought (Turk et al
1980). Cowpea can fix nitrogen to improve soil fertility
and cropping system productivity. Additionally, farmers
feed cowpea fodder to livestock to increase income,
and collect the manure produced for use in their fields
thereby reduces farmers’ reliance on commercial
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fertilizers and sustains soil fertility (Odion et al 2007;
Akinlade et al 2005). Previous studies with cow pea
(Gwanzura et al 2012; Akinlade et al 2005; Ebro et al
2004; Alemayehu 1997) indicated this legume improves
soil fertility and enhances the intake and utilization of
poor quality roughage consequently improves livestock
production and productivity. Another important feature
of cowpea is also its ability to suppress weeds
particularly Striga species (Dawit et al 2009) as possible
solutions to this perennial problem. This includes
feeding of treated and, untreated crop residues or
integration of forage legumes into the feeding strategies.
Legumes are the most important forage plants that
substantially improve the feed available for livestock as
they can provide the essential protein for animals,
improving soil fertility, food crop production and
household nutrition through a more reliable supply of
milk and meat (Akinlade et al 2005; Alemayehu 1997).

In the Southern region demand for production
of improved forage production is increasing due to
decreasing trend of grazing land for livestock production
and increased awareness of farmers on improved
forage production by different stalk holders
(unpublished AGP-II need assessment, 2016 report).
However, supply of improved forage crop seed is below
the demand, this is mainly due to lack of forage
production enterprises, lack of forage seed production
bylaw and there is no seed rate space that is
recommended for seed production despite of presence
of manual for forage herbage production. Hence,
identifying optimum seed yield production space rather
than herbage will encourage seed producers which in
turn has significant importance in improving feed quality
and soil fertility and productivity. Therefore, this
experiment was conducted with the objective of
identifying optimum between plant space for optimum
seed yielding and quality seed of cowpea for lowlands
of Southern Ethiopia.

II. MATERIALS AND METHODOLOGY

a) Site Description

Dilla substation is characterized by Orthic
Luvisols soil, with an average annual rain fall and
temperature of 1300 mm and 21°C respectively. The
average min and max temperature of the area are 13.10
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and 28.05 ° respectively. It has an altitude of 1572
masl, and located at latitude and longitude of 38°18'30"
E and 6°24'30" N respectively.

b) Treatments and Data Collection

The between plant space, 10cm, 20cm, 30cm
and 40cm, were used as experimental treatments in a
plot size of 3 x 2m with an inter-row spacing of 40 and
1m between replication and plots. Two seeds were
sown together at the onset of main rainy season around
mid of July with extra seedling thinned 14 days after
germination, leaving one plant per station. A 100 kg/ha
Di-ammonium phosphate (DAP) fertilizer was applied
right before sowing. All plots were weeded two times
before flowering. Number of branches per plant was
counted by taking five plants per plot randomly. Number
of pods per plant was also counted by using five plants
per plot. Plants were harvested at ground level and
fresh biomass weighed immediately using a 0.1 g scale.
Then, a sub-sample of 15-20% of the total weight was
separated and put into a paper bag for dry matter
herbage determination. The samples were oven dried at
105 OC for 24 hours in Hawassa Agricultural research
center soil Laboratory. To determine grain yield, the
pods were harvested from the rest rows at optimum
physiological maturity by hand picking and threshed.

c) Statistical Analysis

The trial was laid out in a complete randomized
block design with four replications and analyzed by
analysis of variance using general linear model
procedure of SPSS (version 20). Differences among
means with P<0.05 were accepted as representing

statistically  significant  differences. Tukey multiple
comparisons was used to separate treatment means.

I1I. RESULT AND DISCUSSION

Maximum vyield of a particular crop in a given
environment can be obtained at row spacing where
competition among the plants is minimum. This can be
achieved with optimum spacing which not only utilize
soil moisture and nutrients more effectively but also
avoids excessive competition among the plants.
However, beyond certain limit yield cannot be increased
with  decreasing/increasing row spacing. Hence,
optimum row spacing induces the plant to achieve its
potential yield.

a) Number of Branches

There was statistically significant difference in
number of branches per plant between plant space of
30cm and 40 cm between rows which is in line with
report conducted under irrigation by Armara et.al, 2017
they reported as there is increase in space there is
increase number of branches per plant up to the
optimum level at 40 X 20cm number of branches (18.42
plant-1). Our study indicated that there was no
significant difference in number of branches per plant at
30 cm and 40 cm between plant spaces (table 2) this
might be the indicative of optimum level of space for
increase in number of branches per plant. Branches per
plant higher in higher space between plants than lower
space and positively correlated with seed yield. These
results are in conformity with Angne et al. (1993), Yadav
(2003) in cowpea.

Table 1: Effect of Between Plant Space on Number of Branch per Plant

5 .
Between Plant Space Mean Std. Error 25% Confidence Interval
Lower Bound Upper Bound
10 cm 12.0 4 10.7 13.3
20cm 14.8 4 13.2 16.2
30cm 18.5 4 17.5 19.4
40 cm 20.0 4 17.7 222
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b) Number of Pod per Plant

There was statistically significant difference in
number of pods per plant between plant space of 30 cm
and 40 cm between rows which is in line with report
conducted under irrigation by Armara etal, 2017 they
reported as there is increase in space there is increase
number of pods per plant up to the optimum level at 60
X 20 cm number of pods (32-36 plant-1). Our study
indicated that there was no significant difference in

number of branches per plant at 30 cm and 40 cm
between plant spaces (Table 2) this might be the
indicative of optimum level of space for increase in
number of pods per plant. Pods per plant higher in
higher space between plants than lower space and
positively correlated with seed yield. These results are in
conformity with Angne et al. (1993), Yadav (2003) in
cowpea.

Table 2: Effect of Plant Space on Pod / Plant

= .
[ | Between Plant Space Mean Std. Error 25% Confidence Interval
Lower Bound Upper Bound
10cm 18.50b 774 15.814 20.186
20 cm 19.00b 774 16.314 21.686
30cm 24.25a 774 22.564 25.936
40 cm 26.50a 774 23.814 28.186
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c) Dry Matter Yields

There was statistically significant difference in
biomass yield of between plant space of 20cm and 40
cm between rows which is in contrary with report
conducted under irrigation by Armara et.al, 2017 they
reported as vegetative growth and number plant
population increase there is increase there is increase
with grain yield. The increase in grain yield and above
ground biomass yield with 40 x 20cm row spacing was
mainly due to significantly higher performance of all the
growth and yield components compared 40 X 10 cm
(table 3). These results are in conformity with Angne et
al. (1993), Yadav (2003) in cowpea. As a result
comparison in previous studies on cowpea which was

conducted for herbage and seed yield on different
genotypes, Ayana et al (2013) and Agza et.al (2012)
reported dry matter herbage yield of different cowpea
genotypes ranging between 2.78 t ha-1 and 7.67 t ha-1
and 2.33t h" and 7.13t h'", respectively. Ibrahim et al.
(2006) obtained dry matter yields of over 4 t ha-1. The
average herbage dry matter yields obtained in our study
in the experimental period were in the range of those
reported by (Ayana et al 2013; Ibrahim et al 2006 ) but
quite lower than Rao and Shahid (2011) who found an
average dry matter herbage yield of 18.1 t ha-1 for
different cowpea genotypes.

Table 3: Effect of Between Plant Space on Dry Matter Yield t/ha

Between Plant Space Mean Std. Error 05% Confidence Interval
Lower Bound Upper Bound
10 cm 4.28b .06 41 45
20 cm 4.75a .06 4.5 4.9
30cm 4.45a .06 4.2 4.6
40 cm 4.15b .06 3.9 4.35

d) Grain Yield

There was significant difference in seed yield at
(p=<0.05) in 30 cm between plant space and 40 cm b/n
row space than at 10 and 20 cm b/n plant space. The
increase in grain yield with 40 x 30cm row spacing was
mainly due to significantly higher performance of all the
growth and yield components compared to 40 x 20cm
and 40 X 10 cm (table 4). These results are in conformity
with Armara et.al, 2017, Angne et al. (1993), Yadav
(2003) in cowpea. Cowpea grain yield ranged 3.71
quintal to 11.4 quintal ha-1 in Ethiopia Ayana et al
(2013), our result is in this range (7.05 quintal to 8.12

quintal ha-1). Other studies reported far lower result
than current study; 2 quintal to 4 quintal ha™ in Uganda
(Omongo et al 1997), and 2 quintal to 3 quintal ha-1 in
Nigeria (Alghali 1992). But the range of grain yield
recorded at different between plant space in this study
far lower than report of Agza et al (2012) and Goenaga
et al (2011) who found that grain yield of different
cowpea genotypes varied between 17.2 t h-1 to 34.7 t
ha-1 and 15.56 quintal ha-1 to 36.82 quintal ha,-1
respectively even though there is variation in genotype,
this might be variation in genotypes and other
environmental factors.

Table 4: Effect Between Plant Space on Seed Yield t/ha

95% Confidence Interval
Between Plant Space Mean Std. Error Lower Bound U FaUE
10 cm .705b .021 .660 750
20 cm .758b .021 712 .783
30 cm .812a .021 .793 .858
40 cm .805a .021 772 .833

IV. CONCLUSION

There was significant difference in seed yield at
(p=<0.05) in 30 cm between plant and 40 cm between
row space than at 10 and 20 cm between plant spaces.
On the other hand relatively better DM vyield was
obtained in 20 cm between plants spaces than others
between plant spaces. High biomass yield of crop

residues was obtained minimum space between plant
than higher between plant spaces. Pod per plant higher
in higher space between plant than lower space and
positively correlated with seed yield. So, in can be
concluded for increased seed vyield it is better to sow at
30 cm between plant spaces. On the other the other
hand relatively better biomass yield of crop residues
was obtained 20 cm space between plants.
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V. RECOMMENDATION

It can be recommended that those who need
for herbage production; better to use 40 cm between
row space and 20 cm between plants space where as
those who need forage seed as business source should
use 40 cm between row space and 30 cm between
plant. For further investigation adaptation trail of more
potential cowpea genotypes at different environments is
across years and under irrigation condition s
recommended.
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