PLANT BREEDERS ASSOCIATION OF NIGERIA
HYBRID ANNUAL CONFERENCE, MAKURDI 2023

(ISSN: 3027-088X)

GROWTH AND YIELD RESPONSE OF
COWPEA (Vigna umguiculata (L.) Walp) TO SOIL APPLIED
FERTILIZER, FOLIAR FERTILIZER AND THEIR COMBINED
APPLICATION IN MAKURDI, BENUE STATE, NIGERIA.

T. Iorlamen
Department of Crop Production, Joseph Sarwuan Tarka, University Makurdi, Nigeria.

C. A. Iorkyaa and
Department of Plant Breeding and Seed Science, Joseph Sarwuan Tarka, University, Makurdi, Nigeria.

R. O. Edoh
Department of Crop Production, Joseph Sarwuan Tarka, University Makurdi, Nigeria.

Correspondence: teryimaiorlamen@yahoo.com

Abstract

This study was conducted at the Teaching and Research Farm Joseph Sarwuan Tarka University,

Makurdi located on Latitude 07.41°N, Longitude 08.39° E, and Altitude 106.4m above sea level. The
experiment was a 2x4 factorial arranged in split plot design with three replications. The main factor
was cowpea variety and the sub factor was frequency of liquid fertilizer application. Treatment
combinations were made up of two cowpea varieties (SAMPEA 15 and FUAMPEA 2), SSP and three
(3) foliar fertilizer spraying regimes. Analysis of variance for growth parameters of cowpea varieties
indicated a highly significant difference for days to first flowering, days to 50% flowering and days to
95% maturity while no significant differences was observed for plant height at flowering, number of
branches per plant and plant biomass in respect to variety. Significant difference was observed for plant
height at flowering while no significant difference was observed for days to first flowering, days to 50%
flowering, days to 95% maturity, number of branches per plant and plant biomass in respect to fertilizer
levels. Result on the interaction between Variety and Fertilizer application indicates no significant
difference for all the growth parameters measured. Analysis of variance for yield and yield parameters

of Cowpea varieties shows significant difference for number of pods per peduncle while no significant
differences were observed for peduncle per plant, number of pods per plant, seed per pod, 100seed
weight, pod weight kg/ha and seed weight kg/ha. Result for fertilizer levels indicated significant
difference at 1% level of probability for peduncle per plant, number pods per plant and 100 seed weight.

Also a significant difference at 5% was observed for seed weight kg/ha. While no significant differences
were observed for pods per peduncle, seeds per pod and pod weight kg/ha. Result on the interaction

between Variety and Fertilizer application indicated highly significant differences for peduncle per
plant and number of pods per plant. No significant differences were observed for pods per peduncle,

seed per pod, 100 seed weight, pod weight kg/ha and seed weight kg/ha. It can be concluded that variety
FUAMPEA 2 had a consistent performance over SAMPEA 15 with regards to yield and yield
parameters. The various fertilizer levels played an important role in magnifying various characters

measured. Three (3) liters of Agriboom foliar fertilizer (3 spray) had the least days to flowering and
days to 95% maturity, while 200kg/ha SSP had the highest seed weight kg/ha. The best combination

with regards to seed weight kg/ha (1580kg) and days to 95% maturity was gotten from SAMPEA

15%x200kg/ha SSP. In terms of earliness to flowering, SAMPEA 15 %3 liters of Agriboom foliar fertilizer
(3 spray). It can therefore be recommended that for optimum yield, the variety SAMPEA 15 in

combination with 200kg/ha SSP should be planted. Also SAMPEA 15 in combination with 3 liters of
Agriboom foliar fertilizer (3 spray) can be adopted for earliness to maturity, pod weight kg/ha and seed
weight, had a strong correlation and thus could be listed in selection criteria for good parental lines in

a cowpea breeding program.
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Introduction

Legumes are considered the most important
source of food after cereals in the world, as
they are main sources of protein and energy
for human. Currently, it can be a good
alternative for animal protein. Due to
nutrition values and economic importance, it
is necessary to develop new methods for
increasing the crop production. Using foliar
fertilization including micronutrients is one
of these new methods that are considered
more effective on yield, protein content and
nitrogen fixation in pulses. In addition,
cowpea is the most important crop of
legume family that can be planted in
semiarid region. In this area, the plant
produces seeds containingl8-32 % protein;
as well as, nitrogen fixation ability.
Therefore, it plays important role in human
nutrition and sustainable farming systems
(Hemmati, 2005).

Macronutrients such as NPK affect
plant growth and development, they are
depending on micronutrients availability.
(Salwa et al, 2011) stated that
microelements are crucial substances for
crop’s growth; however, they are used in
lower amounts compared to macronutrients,
such as N, P and K. They have a major role
in cell division and development of
meristematic  tissues,  photosynthesis,
respiration and acceleration of plant
maturity (Zeidan et al., 2010). In addition,
iron (Fe), boron (B), zinc (Zn), copper (Cu),
and manganese (Mn) are considered
essential micronutrients for plants and
humans (Asad and Rafique, 2000; Hao et al.,
2007); and micronutrients can maintain
crop-physiology balance. Furthermore,
these elements play vital roles in CO;
flowing out, vitamin A improvement and
resistant system activities (Narimani et al.,
2010). So, deficiency of these nutrients can
markedly reduce crop’s yield, and even can
cause ceasing plant growth. Mostly,
amounts of iron, boron and zinc in soil are
more than the plant needs but cannot readily
be absorbed by plants. Thus, it is better to
use foliar application, as it is more effective
than adding fertilizer to soil. However, root
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is common to be first part of plant that
adsorbs nutrients from soils, but nutrients
availability might be restricted, then affects
fertilizer efficiency. So, it is better to
recommend foliar application that provides
nutrients for plant (Altindisl et al., 1998).

Foliar fertilization or feeding refers
to the application of fertilizers to the crops
in the form of spray through the leaves. The
introduction of foliar fertilizers is not to
replace the well-known soil fertilizer
placement method, but rather to aid to the
root supply (Asad and Rafique, 2000). In
fact, foliar fertilization is applied in small
droplets on the leaves and stems of the plant;
then nutrients are absorbed through these
parts of plants (Kuepper, 2003). Also, foliar
application can supply the nutrients for
plants rapidly to obtain high performance
guarantee. From an ecological perspective,
foliar fertilization is more acceptable,
because the small amounts of nutrients are
used for rapid use by plants (Stampar et al.,
1998). On the other hand, legume seeds
provide an exceptionally varied nutrient
profile including proteins, fibers, vitamins,
minerals, and proteins are considered major
components of legume seeds (Mitchell et al.
2009).

Nitrogen that is used by seedling
during germination is stored in seeds in the
form of proteins. Seeds contain from 16% to
50% protein and provide one third of all
dietary protein nitrogen (Graham and
Vance, 2003). Of course, improving the
protein content of grain legume seeds
depend on genetic variability,
environmental variability and heritability.
The present study investigates the effect of
foliar fertilizers spraying regime on the
growth and yield of cowpea to ascertain the
most viable and cost effective alternative for
a profitable and sustainable cowpea
production in Makurdi.

Materials and Methods

The experiment was conducted at Teaching
and Research Farm of the University of
Agriculture, Makurdi (Latitude 7.41°N &
Longitude 8.39°E at an elevation of 97m
above sea level). This location falls within
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the Southern Guinea Savannah Agro-
ecological zone of Nigeria.

The experimental farm was cleared
manually using a cutlass while ridges were
made using a hoe. Planting was done on the
18" August, 2018. The plot size was 15m?
and was planted at a spacing of 0.75m x
0.25m at the rate of 3 seeds per hill and later
thinned to 2 plants per hill at 2 weeks after
sowing. The experiment was a 2x4 factorial
arranged in split plot design with three
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replications. The main factor was cowpea
variety and the sub factor was frequency of
liquid fertilizer application. Treatment
combinations were made up of two cowpea
varieties (SAMPEA 15 and FUAMPEA 2)
and three foliar fertilizer (Agriboom)
spraying  regimes compared  with
recommended SSP fertilizer of 200kg/ha.
The treatment combinations were as
follows:

VARIETY SPRAY REGIME

SAMPEA 15 100kg/ha SSP + 1 liter of Agriboom foliar fertilizer (1 Spray)

SAMPEA 15 100kg/ha SSP + 2 liter of Agriboom foliar fertilizer (2
spray)

SAMPEA 15 3 liters of Agriboom foliar fertilizer (3 Spray)

SAMPEA 15 200kg/ha SSP

FUAMPEA 2 100kg/ha SSP + 1 liter of Agriboom foliar fertilizer
(1 spray)

FUAMPEA 2 100kg/ha SSP + 2 liter of Agriboom foliar fertilizer (2
spray)

FUAMPEA 2 3 liters of Agriboom foliar fertilizer (3 spray)

FUAMPEA 2 200kg/ha SSP

The cowpea varieties used in the
study were obtained at the Molecular
Biology Laboratory, Joseph Sarwuan Tarka
University, Makurdi. The spraying regime
or frequency was at every 2 weeks’ interval
from 14 days after sowing. Pre-emergence
herbicide was applied within 24 hours after
sowing and later hand weeding was done at
4 weeks after sowing to keep the field weed
free. Observations were recorded on the
following parameters: Plant Height at 21
DAS (ecm); Average plant height in
centimeter (cm) from 5 randomly selected
plants in each plot at 21 days after sowing.
Plant Height at 35 DAS (cm), Average
plant height in centimeter (cm) from 5
randomly selected plants in each plot at 35
days after sowing. Days to First Flowering;
Number of days from sowing to when the

first flower opens in a plot. Days to Fifty
Percent (50%) Flowering; Number of days
from sowing to when half of plants in the
plots flowers. Days to Ninety-five Percent
(95%) Maturity; Number of days from
sowing to when the day 95% pods are dried
in the field. Number of peduncle per plant,
Average number of peduncle from 5 plants
in each plot at the time of harvest. Pods per
Peduncle; Average number of pods per
peduncle from 5 plants in each plot at the
time of harvest. Branches per plant;
Number of branches per plant was obtained
as mean number of branches of the
randomly selected plants per plot at the time
of harvest. Pod per plant; Five plants were
randomly sampled at harvest and the number
of pods per plant was counted and the
average obtained. Seed per Pod, Average
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number of seeds from 10 pods in each plot
at the time of harvest. 100-seed weight (g);
Weight of hundred seeds in grams (g) was
recorded per plot. Pod weight per plot
(kg/ha); Weight of grain in kg/ha of each
plot was recorded at the time of harvest.
Seed Weight kg/ha; Weight of grain in
kg/ha of each plot was recorded at the time
of harvest. Plant Biomass kg per ha;
Weight of total dry fodder in each plot in kg
Analysis of variance for growth components
of Cowpea varieties is presented in Table 1.
Result indicated a highly significant
difference for days to first flowering, days to
50% flowering and days to 95% maturity
while no significant differences was
observed for plant height at 21, 35 days after
sowing, number of branches per plant and
plant biomass in respect to variety.
Significant difference was observed for
plant height at 35 days after sowing (DAS)
while no significant difference was observed
Analysis of variance for yield and yield
components of Cowpea varieties 1is
presented in Table 2. Result for variety
shows significant difference for number of
pods per peduncle while no significant
differences were observed for peduncle per
plant, number of pods per plant, seed per
pod, 100seed weight, pod weight kg/ha and
seed weight kg/ha. Result for fertilizer levels
indicated significant difference at 1% level
of probability for peduncle per plant,
number pods per plant and 100 seed weight.
Also a significant difference at 5% was
observed for seed weight kg/ha. While no
Main effect of fertilizer levels on Cowpea
Varieties is presented in Table 3. Result
revealed that 200kg/ha SSP. had shorter
plants for plant height at 21 and 35 DAS
(9.12 and 19.17) respectively while, 3 liters
of Agriboom foliar fertilizer (3 spray) had
taller plants at 21 DAS (9.73) and 100kg/ha
SSP + 2 liter of Agriboom foliar fertilizer (2
spray) (26.67) at 35 days after sowing.
Result on days to first flowering reveal that
200kg/ha SSP and 100kg/ha SSP + 1 liter of
Agriboom foliar fertilizer (1 spray) were
statistically the same and had the least
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and converted to kg per ha. Data collected
was subjected to Analysis of Variance
(ANOVA) using Mini Tab. Version 2017.
Treatment means were separated and ranked
using Fisher-least significant difference (F-
LSD) at 0.01 and 0.05% level of probability.

Results

Mean Squares from the Analysis of
variance (ANOVA) on Growth of Cowpea
for plant height at 21 days after sowing, days
to first flowering, days to 50% flowering,
days to 95% maturity, number of branches
per plant and plant biomass in respect to
fertilizer levels. Result on the interaction
between Variety and Fertilizer application
indicates no significant difference for all the
growth parameters measured.

Mean Squares from the Analysis of
variance (ANOVA) on Yield and yield
components of Cowpea

significant differences were observed for
pods per peduncle, seeds per pod and pod
weight kg/ha. Result on the interaction
between Variety and Fertilizer application
indicated highly significant differences for
peduncle per plant and number of pods per
plant. No significant differences were
observed for pods per peduncle, seed per
pod, 100 seed weight, pod weight kg/ha and
seed weight kg/ha.

Main effects of spraying regime over
control SSP on Growth Components of
Cowpea Varieties

number of days to flowering (44.67) while
highest number of days to first flowering
was recorded by 3 liters of Agriboom foliar
fertilizer (3 spray) (43.83). 3 liters of
Agriboom foliar fertilizer (3 spray) had
highest number of days to 50% flowering
(49.5) while least number of days to 50%
flowering was recorded by 100kg/ha SSP +
1 liter of Agriboom foliar fertilizer (1 spray)
(47.83). Higher number of days to 95%
maturity was recorded by 200kg/ha SSP
(71.17) while 3 liters of Agriboom foliar
fertilizer (3 spray) was earliest (69.83). 3
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liters of Agriboom foliar fertilizer (3 spray)
and 200kg/ha SSP were statistically the
same and recorded the highest number of
branches per plant (3.1) while the least was
recorded by 100kg/ha SSP + 1 liter of
Agriboom foliar fertilizer (1 spray) (2.8).
100kg/ha SSP + 1 liter of Agriboom foliar
Main effect of fertilizer levels on yield and
yield components of cowpea varieties is
presented in Table 4. Result revealed
200kg/ha SSP had the highest peduncle per
plant (14.6) while the least was recorded by
100kg/ha SSP + 2 liter of Agriboom foliar
fertilizer (2 spray) (2.4) Table 4. Three (3)
liters of Agriboom foliar fertilizer (3 spray)
had the highest number of pods per plant
(2.75) while the lowest was recorded by
100kg/ha SSP + 2 liter of Agriboom foliar
fertilizer (2 spray) (2.4). 200kg/ha SSP had
the highest number of pods per plant (17.67)
while the least was recorded for 100kg/ha
SSP + 1 liter of Agriboom foliar fertilizer (1
spray) (7.000).

Highest number of seed per pod was
recorded by 200kg/ha SSP (9.6) while least
seed per pod was recorded by 100kg/ha SSP
+ 2 liter of Agriboom foliar fertilizer (2
spray) (10.97). Result on 100 Seed weight
reveals that 200kg/ha SSP weighed higher
(19.23) while 100kg/ha SSP + 2 liter of
Agriboom foliar fertilizer (2 spray) had the
least weight (15.58) Table 4. Result on Pod
weight kg per ha reveal that 200kg/ha SSP
had the highest weight (1529.28) while least
pod weight was recorded by 100kg/ha SSP
+ 2 liter of Agriboom foliar fertilizer (2
spray) (1218.25). 200kg/ha SSP weighed
higher (1299.89) while 100kg/ha SSP + 1
liter of Agriboom foliar fertilizer (1 spray)
weighed less (695.31).

Main effect of Cowpea varieties on
growth components

Main effect of Cowpea varieties on growth
components is presented in Table 5. Result
revealed that the variety FUAMPEA 2 was
comparatively higher than SAMPEA 15 for
the following character measured plant
height at 35 DAS (24.00), days to 50%

(ISSN: 3027-088X)

fertilizer (1 spray) had the highest biomass
(2861.11), while the least was recorded by
200kg/ha SSP (1750.00) Table 3.

Main effects of spraying regime over
control SSP on Yield and yield
components of Cowpea Varieties
flowering (50.42), days to 95% maturity
(73.33), number of branches per plant (3.02)
and plant biomass kgha (2527.78)
meanwhile, SAMPEA 15 had taller plants at
21 DAS (9.66) as well had higher number of
days to first flowering (46.67) as compare to
FUAMPEA 2.

Main effect of Cowpea varieties on yield
and yield components

Main effect of Cowpea varieties on yield
and yield components is presented in Table
6. Result revealed that the wvariety
FUAMPEA 2 was comparatively higher
than SAMPEA 15 for the following
character measured peduncle per plant
(11.16), number of pods per plant (3.02),
number of pods per plant (11.95), number of
seeds per pod (10.65), 100 seed weight
(17.59), pods weight kg/ha (1484.94), and
seed weight kg/ha (10780.00) Table 6.

Main effects of the interaction between
variety and spraying regime levels

Main effects of the interaction between
Variety and Fertilizer levels are presented in
Table 7. Result revealed that SAMPEA 15x
100kg/ha SSP + 1 liter of Agriboom foliar
fertilizer (1 spray) (10.13) had taller plants
at 21 DAS, while shorter plants were
recorded by SAMPEA 15%SSP rec (8.77).
FUAMPEA 2x 100kg/ha SSP + 2 liter of
Agriboom foliar fertilizer (2 spray) had
taller plants (30.67) while FUAMPEA
2x200kg/ha SSP had shorter plants (18.73)
with regards to plant height at 35 DAS.
FUAMPEA 2x200kg/ha SSP had higher
number of days to first flowering (47.67)
while least number of days to first flowering
was recorded by SAMPEA 15x3 liters of
Agriboom foliar fertilizer (3 spray) (41.33).
Higher number of days to 50% flowering
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was recorded by FUAMPEA 2x3 liters of
Agriboom foliar fertilizer (3 spray) (52.00),
while SAMPEA 15x200kg/ha SSP was
earlier (46.00). Higher number of days to
95% maturity was recorded by FUAMPEA
2x 100kg/ha SSP + 2 liter of Agriboom
foliar fertilizer (2 spray) (73.33) while least
was recorded by SAMPEA 15x%200kg/ha
SSP (67.00). The interactive effect of
SAMPEA 15x3 liters of Agriboom foliar
fertilizer (3 spray) gave the highest number
of branches per plant (3.40) while least
branches was realized by SAMPEA 15x%
100kg/ha SSP + 2 liter of Agriboom foliar
fertilizer (2 spray) (2.53). Results on plant
biomass revealed SAMPEA 15% 100kg/ha
SSP + 1 liter of Agriboom foliar fertilizer (1
Spray) had higher biomass (33888.89) while
SAMPEA 15x 100kg/ha SSP + 2 liter of
Agriboom foliar fertilizer (2 spray) had the
least biomass (1666.67).

Main effects of the interaction between
variety and spraying regime levels

Main effects of the interaction between
Variety and Fertilizer levels are presented in
Table 8. Result revealed higher peduncle per
plant was recorded by SAMPEA
15%200kg/ha SSP (15.90) while least was
recorded by FUAMPEA 2x 100kg/ha SSP +
1 liter of Agriboom foliar fertilizer (1 spray)
(8.50). SAMPEA 15%x200kg/ha SSP had
higher pods per peduncle (3.33) while least
was recorded by FUAMPEA 2x 100kg/ha
SSP + 2 liter of Agriboom foliar fertilizer (2
spray) (1.80). FUAMPEA 2x200kg/ha SSP
gave higher number of pods per plant
(17.80) while least pods per plant was
recorded by SAMPEA 15% 100kg/ha SSP +
1 liter of Agriboom foliar fertilizer (1 spray)
(6.67).

FUAMPEA 2x 100kg/ha SSP + 2
liter of Agriboom foliar fertilizer (2 spray)
had the highest number of seeds per plant
(11.47) while least number of seeds per plant
was recorded by FUAMPEA 2x200kg/ha
SSP (9.00). Result on 100 seed weight
revealed that FUAMPEA 2x200kg/ha SSP
weighed higher (19.27) while least weight
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was recorded by SAMPEA 15% 100kg/ha
SSP + 2 liter of Agriboom foliar fertilizer (2
spray) (14.10). Result on Pod weight kg per
ha reveal that SAMPEA 15x200kg/ha SSP
weighed higher (1859.22) while SAMPEA
15x 100kg/ha SSP + 2 liter of Agriboom
foliar fertilizer (2 spray) had the least weight
(253.72). SAMPEA 15x200kg/ha SSP
weighed higher (1580.34) with regards to
seed weight kg/ha while FUAMPEA 2x
100kg/ha SSP + 1 liter of Agriboom foliar
fertilizer (1 spray) had the least weight
(680.87)
Pearson’s correlation coefficient of
cowpea
Pearson correlation coefficient of Cowpea is
presented in Table 9. Result revealed plant
height at 21 DAS was negative but
significantly correlated with plant height at
35 DAS (-0.40). Positive and significant
correlation was observed between plant
height at 35 DAS and number of seed per
plant (0.52) while negative and significant
correlation was observed between plant
height at 35DAS and Peduncle per plant (-
0.60), number of pods per plant (-0.48).
Positive/negative and  significant
correlation was observed between the
following pairs; days to first flowering and
days 50% flowering (0.67), days to first
flowering and days 95% maturity (0.51),
days to first flowering and number of pods
per plant (-0.46), days to first flowering and
pod weight kg/ha (-0.43), days to 50%
flowering and days to 95% maturity (0.57),
days to 50% flowering and number of pods
per plant (-0.64), days to 95% maturity and
number of pods per plant (-0.60), peduncle
per plant and number of pods per plant
(0.86), peduncle per plant and pod weight
kg/ha (0.44), peduncle per plant and seed
weight kg/ha (0.63), number of pods per
plant and seed weight kg/ha (0.61), 100 seed
weight kg/ha and plant biomass kg/ha
(0.48), pod weight kg/ha and seed weight
kg/ha (0.93).
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Discussion
Result on plant height at 21 and 35 days after
sowing revealed that a non-significant
difference amongst the varieties studied
however, Magani and Kuchinda, (2009)
reported that the differences in plant height
could be attributed to genetic effect of
individual varieties. Number of days to 50%
flowering indicated that SAMPEA 15 was
earlier than FUAMPEA 2 this result is
similar to the findings of Cobbinah et al.
(2011) who reported that 98.9% of the
accessions evaluated took between 31-49
days after planting to attain 50% flowering.

Result on frequency of spray
(100kg/ha SSP + 1 liter of Agriboom foliar
fertilizer (1 spray) reduced the number of
days to 50% flowering; similar result was
obtained by Karikari et al. (2015) who
reported Phosphorus fertilizer application
reduced days to 50%  flowering
significantly. Seed yield is governed by
number of factors, which have a direct or
indirect impact. Among them are yield
components such as number of pods per
plant, number of seeds per pod and 100-seed
weight over a given land area (Ayodele and
Oso, 2014). A good seed yield will require
varieties with short flowering periods to
enable them divert energy into pod and seed
development. Nkaa et al. (2014) stated that
the earlier a variety sets flowers, the earlier
it matured, One of the important yield
component in cowpea is100-seed weight,
results on 100 seed weight showed that
FUAMPEA2x200kg/ha  SSP  weighed
highest also number of pods per plant was
significantly different meaning that the
frequency of spray had effect on the podding
of the various cowpea varieties, this
compares favourably with reports by other
researchers (Haruna and Usman, 2013; Ndor
et al., 2012; Singh et al., 2011), who also
discovered significant increase in pod
number of cowpea in response to
phosphorus application.

Correlation shows nature and extent
of such association between any two
characters, a positive correlation between
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desirable characters is favorable to the plant
breeder because it helps in simultaneous
improvement of both the characters. A
negative correlation will hinder the
simultaneous expression of both the
characters with high values; Pod weight
kg/ha had a positive and significant
correlation with seed weight. Kalambe et al.
(2019) reported positive correlation between
number of pods per plant and pod weight
however, there was no significant difference
observed between number of pods per plant
and pod weight from the study.

Conclusion and Recommendations

It can be concluded that variety FUAMPEA
2 had a consistent performance over
SAMPEA 15 with regards to yield and yield
components. The various fertilizer levels
played an important role in magnifying
various characters measured, 3 liters of
Agriboom foliar fertilizer (3 spray) had the
least days to flowering and days to 95%
maturity, while 200kg/ha SSP had the
highest seed weight kg/ha. The best
combination with regards to seed weight
kg/ha and days to 95% maturity was gotten
from SAMPEA 15%x200kg/ha SSP. In terms
of earliness to flowering, SAMPEA 15%3
liters of Agriboom foliar fertilizer (3 spray).
It can therefore be recommended that for
optimum yield the variety SAMPEA 15 in
combination with 200kg/ha SSP should be
planted, also SAMPEA 15 in combination
with 3 liters of Agriboom foliar fertilizer (3
spray) can be adopted for earliness to
maturity, pod weight kg/ha and seed weight,
had a strong correlation and thus could be
listed in selection criteria for good parental
lines in a cowpea breeding program.

References

Ayodele, O.J. and A.A. Oso, 2014. Cowpea
responses to phosphorus fertilizer
application at Ado-Ekiti, South-West
Nigeria. Journal of Applied Science and
Agriculture., 9: 485-489.

Cobbinah, P.B., Black, R., Thwaites, R.
(2011). Reflections on six decades of
the concept of development: Evaluation
and future research. J. Sustainable Dev.
6(9), 25-35.

https://pban.org.ng

487



PLANT BREEDERS ASSOCIATION OF NIGERIA - HYBRID ANNUAL CONFERENCE, MAKURDI 2023

Haruna, LM and Usman A. (2013).
Agronomic efficiency of cowpea
varieties (Vigna unguiculata L. Walp)
under varying phosphorus rates in
Lafia, Nasarawa state, Nigeria. Asian
Journal of Crop Science.
Vol:5/Issue:2/pp: 209-215.

Kalambe, AS, Wankhade, MP, Deshmukh,
JD, Chavan, BR and Shinde, AV
(2019). Correlation studies in cowpea

(Vigna wunguiculata L.), Journal of

Pharmacognosy and Phytochemistry,
8(3): 321-323.

Karikari, T.K., Quansah, E., and Mohamed,
W. (2015). Developing expertise in
bioinformatics for biomedical research
in Africa. DOI:
10.1016/j.atg.2015.10.002

Magani, I. and Kuchinda, C. (2009) Effect
of Phosphorus Fertilizer on Growth,
Yield and Crude Protein Content of
Cowpea (Vigna unguiculata (L.) Walp)

(ISSN: 3027-088X)

in Nigeria. Journal of Applied
Bioscience, 23, 1387-1393.

Ndor, E., Dauda, N.S., Abimuku, E.O, and
Azagaku, D.E. (2012). Effect of
Phosphorus Fertilizer and Spacing on
Growth, Nodulation Count and Yield of
Cowpea (Vigna unguiculata (L) Walp)
in Southern ~ Guinea  Savanna
Agroecological Zone, Nigeria. Asian
Journal of Agricultural Sciences 4(4).

Nkaa, F., Nwokeocha, O. and Thuoma, O.
(2014). Effect of Phosphorus fertilizer
on growth and yield of cowpea (Vigna
unguiculata). IOSR  Journal  of
Pharmacy and Biological Sciences,
9(5).

Singh, Sultan; Kushwaha, B. P.; Nag, S. K.;
Mishra, A. K.; Bhattacharya, S.; Gupta,
P. K., Singh, A. (2011).In
vitro methane emission from Indian dry
roughages in relation to chemical
composition. Current Science, 101 (1):
57-65.

https://pban.org.ng

488



68¥ 8u-8io0'ueqd//:sdny

"(ery/3Y) ssemrorg e[ "ey/sydd ety 1ad

97°0¢ | 79°9T | 19°8 | vO'TT | 98°S | 06767 | 88°8 | f AD
[6'0TE68 Z'Z60EET 172 ST 8’0 190 16'0 T 56
su040956 |  surTvorszl | suwpL's | su86'l | wwEL L | SWTO | aagbo | €| 12212 g <KPUBA
(IT'S958ZF  SUQL'ESOBET  xxTP'El SUZG'T  »4ZE'EET  SUPT'0  xxLZ'SS £ $|2A3] 1921|1342
SURE'/80S0T |  suz998TsTe | suszo|  suo9r | SUST'0 | «€1°S | suzee | 1| INETIN
ey/BLMS ey/BIMd  LMSOOT dds ddN  ddd ddad ia AOS

eadmo yo syusuodurod
PIRIL pue PRI 0] (VAONY) 2dUbLIZA Jo sis[ewy 3y) woiaj sarenbg weapy :7 sjqel

(ey/3y) sseworg
erd cey/sygd pue wueld sad sayoueiq Jo raqumy dddg Arme pod 0456 01 SABQ [IN%S 6 TeMo I %0S 01 sAe
1A%05( “1omofy 381y 0) sKe( 1110 ‘SVA S¢€ 1 WSH IR 'SV SEH ‘SVA 1T 1% WSIH Weld :SVA 1THJ 4331

CTCE $O°ST L0€ 0T€ ZL'S v ST ITL AD
SFGILEIL 850 99 SUTST 99 rETI 90  ¥I s
SU99'SLGLE8 Suzy 0 SUT9°S SU[Ly  SUSQl SUL'CT SU9g’) € 12ZII] x K1PLEA
SUG 8GHETST SU9T"0 Sugg'T SUSTH  SURG0 +8F'9§ SuZE0 € S[OAJ] IDZIII2 |
SUET'STLIS SUSO'0  #xLl1VOT  web0'LL  +2SEL SUES'SE Suz9'0 1 ISETITN
ery/3dd ddg  N%SE  A%0Sa I SVASEHd  SVAIZHd  Ja AOS

eadmo)
Jo sywduodwio) YPMo.a5) 10] (VAONYV) IUBLIEA JO SISA[eUy 1) uroaj saaenbs ueapy :1 ajqeL

(X880-LZ0€ :NSSI) €207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



o6t 8u-8io0'ueqd//:sdny

(ey/S) sseworg Jueld (ey,SHGd ey 12d S ;Sram

paas E/SHIMS pue ey sad 5 JgSem pod ey/SHLIAd (3) WSiem paas 001 "LMS00T ‘pod rad spaas o

O 0LE SL ISP 9E'T SS'L QR0 £a"0 8BT'T s0rgs
G8'66TT 8T'6TST £T6L 9'6¢ L9°LT L9°T ¢ T dASS ¥Y/BN00T
S COTT f9'6a9%T 29/ T eS0T CS°ET QL r f9°TT __hu.__n_m mu A9ZijiIaay JEljOL aa..ﬂmnn_..mﬁ 40 s5da})] £

(Aerds 7) s=azini=y

LL'TSS ST'BITI 8S'ST  L6'0T £'6 'z 8L Terjo] WooqrIBY Jo I T + JSS BY/SH00T

(Aeids 1) a2z113494

1E°569 6l oLl LT SFO1 0oL 97 CB'8 Je|jo} WIOOGUFY O J8U] T + dSS BY /00T
/AL AMS  E/SILAd  LAMS00T ddS ddM ddd dd2d S[AAa ] "1da ]

(eT/E) SSeUIOTE
el d ceiyaNad pue uerd aod soyoueiq jo mqumpa (ddH] CArmieiy pod o466 01 SABC (IN%AS6CT I2MO0TT %08 01 SABCT
14905 “T9MO]f 151 01 sAe( A4 SV S€ 18 IB19H eld SV S€Hd "'SVA 1T 18 WEIaH ueld 'Svd [cHd (AT

9L €801 €670 '9°c 96" ST°E SE'VW 8 0 s0'asn
00'0SLT 1€ LTI TL 00 8% LOFF LI6L Z1°6 dSS BY/SN00T
(Aeads g) seziji3a9)

95 S55T T°€ £8°'69 S 6t £€]°EV 2ETT £EL'6 1ejjoy Wiooquiy jo siay| £
(Aexds 7)

IDZI[ILS] IBI[O] WIOOqLIE v

0SLT £8°T £ 0L LI G6F SFF L9°9T 856G JO 1211 T + dSS BU/EN00T
(Aeisds T)

dazj342} Jejjo) wooqiisy

TT ' T9E8¢ 82'c EE'OL T8 L1 L9 S°cf 8596 3O 183| T + dS5S -.u._r_\mu,_n_DH
e/SHAad AIH N S6d A% 05 A SVJAd SEHA SVJAd ITHJA S[PAT LI

(X880-LZ0€ :NSSI) €207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



L6t 8u-8io0'ueqd//:sdny

(ey/3) sseworg jued :ey/Sygd ey tad
3 JySram paag By SYIMS pue ey Jod 5 JySom pod :ey/SH LM (3) WSram pa2s 001 :LMS001 ‘pod 12d spa2g jo

e e,

rqump :d4s ‘yuepd 1ad spod Jo saqumu :JqN ‘apounpad 12d spod :ddd ‘yuepd sad apounpad jo saquinp :Jd3d A3

L9°T9E vr'eTE CE'T oT'T 19°0 £90 v8'0o s0asi
IT's68 SL'SSTT 6e"LT eTor 6L°'IT o1'C SE01 ST VAdINVS
0008401 ¥o¥8Y1 65°LT G901 S6'TT 80°€ 9111 < Vadwvnd
e SYLMS ey/SYLMd LAASO0T dds ddN ddd dd3d Ajarre A

e i i

IPINSETA] ur vadmo)) Jo IMOID U0 AJILIEA JO 1D 0 Aqe]

"(ery/3y) sseworg
yuerd ._mé_ﬂw_]mm pue juepd sad sayouelq jo s2qumny ddg Kumyepy pod %S6 ©3 SABR(T :N®4S6(T “Tamo]] %06 03 ske(q
-4%050 12mopy 38113 0} ske (140 "SVA S€ 18 WYBIRH Weld ‘SVA S€Hd "SVA 17 18 1Y312H we[d 'SVA 17THd AT

0Z°s9L 99°0 68°T 6E'T £€T°C 80°€ 00°1T srasi

9¢°0E¥L 6°C S°LO £8°0F L9°OF LS'TT 00°6 ST VAJINVS

8L LTST COXE EEEL oS L1°9% 00°¥€ EE'D ¢ V3dINv N4
SVa sVa

er/Sgd ddd N%s6d A% 080 A4 stHd T{Hd Aarre g

IPINYETA Ul Badmo)) JO [IMOID) U0 AJILIEA JO 129117 S I[qEL

(X880-LZ0€ :NSSI) €207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



(4314 8u-8io0'ueqd//:sdny

(By/8y) sseworg
yueld “ey/SRgd pue jueld 1ad satpuelq Jo Iaquny d4g “Aumepn pod 94cs 01 SABRC (N%LS6( “TRMOLT 9405 01 sAB(
‘A%050 T2MO 1511y 03 sAe( 11 SV S£ 18 WEIRH el SVA S£Hd SVA 17 18 WERH e[ [SV(Q ICHd -A9M

LI

Ip.INY ey

STSE  S9°SE LO0°E 9TE zrs Th'sT fa v 5]
E62'BEEC  BLOE 200°£9  200'9%  9QL9°T¢  QO9GT  QLLS dss 2Y/3400TxST VIdNYS
(Aeids

B/0'0Q90Z BOY'E  0Q00'89 200y JEE'TF  QEE'TE  QBOG'6  E) J7IIMRY Ieljoy W0O0qoIBY Jo S| ExST VIJWYS
(Aeids g) 1az1j11a)

B/9°999T BEST JEE'L9  200°LF J0BO0ER  QL9'TT  OBES'S  JEIjO) WOOQUBY Jo 131 T + d5S BY/BN00T x 5T VIINYS

(Aeads 1) 12z1j119)

EE8 BRBEE EQQE 249709 JQEELRF JQELORE QLOZZ BET'OT Jeljo} wooquiy jo 13y T +dss BY/ 00T % ST VIdINYS
EIT'TIITE BETE BEE'GL  QEQ00S B/Q°f¥ QEL8T QBLY6 dss ey/3400exz vidNYN4
(Aeids

Bt vt EQBE qes9'1L BOO'ES QeEE OF Q/9°€Z QB/S'6 €] 197|IU3y Jeljo) WOOQUEY Jo SIBY| £xZ VIAMINVNA
[Aeids g) 1oz1j1a3)

BEE'EERT BET'E BEE'EL BEE'TS  2GEQD St B/O0E QEEEE JEIjO) pﬂﬁgmmﬂ JO 13Y| T + dSS By BN00T xZ YIdWVNL
(Aeids 1) 1oz1jI19)

EEC EEEL EOOE BOO"EL  JQECTBF  JQELOFE qEEEL deele JEloy Elmcarmm% JO 13} T + dSS BY/BH00T »T VAdWYNA

sva 5va
ey/fdd ddd  W%S6a  1%050 44 SEHd  TZHd s[ana “Had x 1

m eadsmo) Jo MIMOID WO SPAI] JAZIMLIA] PUE AALIEA TWIIMIAQ SO UONPDEIU L J[qEL

(X880-LZ0€ :NSSI) €207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



cov 8u-8io0'ueqd//:sdny

(ey/Ey) ssewmong 1ueld ey SRgd vy 1od 9 1ySam

pa2s ®UEILMS pue ey 12d 53 ySlem pod eY/SHIMd (5) 1gBm paag 001 "ImsS001 pod 12d spazg jo
1aquny -g4s ‘mejd 12d spod Jo 1aqumu gqN “2[punpag 12d spod ddd ‘1uejd 1ad apunpad jo 1aquny dd3d ATT

T,

97" 0f 7992 198 1A 98's 06°6Z 888 Ad
BPE 0851 BLT6581 BOT6T ®BOT'OT BeSll  BEE't BO6OSL dSS BUAAN0T«S T VAANYS
(Aeads

g

gesLCSIT EGE'QEST ECt 81 BEE'E  206°1T EBODE PO¥'6 €] JeZIay Jeljoy WoOQUBY Jo SIAY| £xST WIINYS

(Aeids 7) 12Z1nm] IETO]

qro°LLs BILEST QOTFT BLPOT 2L0TL ®00O'E POI'6 UWOOQUEY Jo 1AM T + dSS BUYSI00I xS1 VALNVS
(Aeads 1) 1221j142) Je1|0)

aqri 60L Bt 06CT BOB LT BEE'E pLoq BOOE P0S'8 Wooqudy jo 1BY| T + dSS BY/00T *ST VIdINYS
qQEEF 6101 EEE6611 BLTOT EQ0'6 EOSLI EOO'T 4qot'El dSS BUER00T=T VADNVI
(Aexds

qeTe €50t Bte E0FT BOE'OT BLT'TT  GQST'ST BOSZ JET'IT €) Jezijay Jeljoj WOOGUSY jo s1a)] €xT VAdINVNS
{Ae1ds 7) 2ZNnR] IET0]

ar6'L78  BSLISII BLOLT  BLPIT  PESL  BOS'T  POT'6 THOOQUSY Jo Ia)[ 7 + 4SS BUYSA00T =T VAONVNAI
(Aesds 1) 12211119y Je1j0)

q.L8°089 Ere LECT BETLT ELE70T PEEL  EBEEL pPOS'8 wWooquEy Jo 19M] T + dSS BY/N00T xZ vAdWVYNA

e e,

BYSHLMS BUSHLMd IMS00T dds ddN ddd  dd-ad s[Pa2T TR = IEA

‘TpaInyejy ur eadwo) Jo
symanodmro) paIs pue P[AIX U0 SPAI] IIZNILIAJ PUE AJILIEA WAaM)aq S UOIPDEIU] (8 I[qeL

(X880-LZ0€ :NSSI) €207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



v6v 3u-8i0'ueqd//:sdny
i [TTEGE
SUZ1 Q- I ST AS
suL Q- 25670 I e EHT NG
«8F0 SU/E0 SUST D I 1MS00T
SuzE Q- ST 0 sugpH Q- SUZ[O- 1 dds
STE0(0 %100 SuzE D SUEE'Q  SUST Q- I ddN
STUCT () ST - SUg0 - SUgE)  SUGHQ-  SUSN0 1 ddg
Suz(0- SUST0 SugE)  SUS[Q-  SUQQQ  SW/Q0  SUSTQ- 1 ddd
SUTI 0 25070 0 SUCE'()  SHQEQ- 4980  SWTQ  SUITO 1 daad
SU7O 0 SUE] (- Su)70- SU/IQ SURQQ-  SURQ0  SUQTO  4s09°0- SUQT Q- I N%s6d
SULQ Q0 81°0- S 70 SUS[Q)  SUQEQ  SUSQ0  SUOD (- 45F9°0-  SUSTO- 4550 I A%0sd
SUHZ SUgE (- «EF 0" SUF7 Q0 SU§T0  SURQ0  SEITO L9+ 0-  SUEl Q- 150 %00 I iia
sucg Q- sulE Q- SU/T0- SUZT 0~  #xCS0 &850  SIFDQ  SURE Q- #s000- SUgQQ  SUQFQ  SUZI O] I SYA s£Hd
8£0 STEFE (- SugE Q- SUST Q-  SUFE0- ¢I0-  SWQQ-  SUZLQ  SUSTO-  SURFTQ-  SHEQ0-  SUQD0-  LIFO- I SVAIZHd
e SVad SVda
WEHEd ewSHIMS ewSHIMd I1MS00I dds ddN ddg ddd dded IN%S6d JI%0sd 110 SseHd [THd

eadmo ) Ul SIAJIMEIEJ SPPIA PUE [JA0.15) JO JUIDIHI-0)) TOYR[ALI0)) 16 [qEL

(X880-£Z0¢ :NSSI)

€207 IAdNAYIN ‘AONTYIANOD TYNANNY AIHFAH - VIIADIN 40 NOLLVIDOSSY SHAada4d LNV1d



