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ABSTRACT

This research was carried out on the effect of poultry manure on
growth and yield of cowpea varieties and Alectra infestation on Alectra
inoculated soil. Two trials of pots experiments were conducted in the
screen house, Department of Soil Science, Ahmadu Bello University,
Zaria. poultry manures were applied at the rate of 15, 30 and 45kgN/ha
with control (soil without Alectra inoculation). Cowpea varieties
SAMPEA 7, SAMPEA 9 and SAMPEA 14 were planted in nylon bags
of (20 x 18.9 cm) which served as pots for the experiment. All the pot
soils (except the control) were inoculated with Alectra seeds. The
treatments were laid out in completely randomize design. The cowpea
plants were sampled for growth parameters at 5, 7 and 9 WAP. The
parameters evaluated for vegetative growth include Plant height,
Number of leaves, Number of branches, Number of root nodules, Root
length, Shoot fresh weight and Root fresh weight, and yield
parameters were Pods number, Pods weight, Seeds number, Seeds
weight and 100 seeds weight. The result showed that, application of
manures generally enhanced the vegetative growth parameters of
cowpea varieties on most sampling dates, with the highest values
recorded at 45kgN/ha followed by 30kgN/ha on most of the parameters
evaluated while in most cases 15kgN/ha and control produced the
lowest values in growth parameters in both Trials. Also, 30 and
45kgN/ha poultry manure treatments resulted in significant increase in
most yield parameters in cowpea varieties than the control. Variety
SAMPEA 7 produced the highest number of Alectra shoots followed
by variety SAMPEA 9 which was significantly higher than the lowest
produced by variety SAMPEA 14. It was recommended that poultry
manure should be considered as an efficient control measure for
Alectra infestation on susceptible cowpea varieties.
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Alectra,

There has been Significant crop yield
losses caused by Alectra in legumes including
cowpea, broad and velvet beans, groundnuts,
bambara groundnut and grams (Riches, 1987;
Lagoke et al., 1988). Several cultivated lands have
been abandoned due to high infestations with the
noxious parasitic weeds (Lagoke et al., 1988).
Fields infested by these parasitic weeds are
difficult to clean, because of the considerable
number of seeds produced and the dormancy
mechanisms, which enable them to survive in the

soil for several years (Emechebe et al., 1983).
Alectra vogelii has been reported to be the cause
of considerable damage to cowpea, with
substantial yield reductions especially in Africa
(Emechebe et al., 1991; Alonge et al., 2001). Yield
losses associated with Alectra vogelii have been
reported to range from between 83 and 100 %
(Cardwell and Lane, 1995; Singh et al., 1993).
The control of Alectra vogelii is difficult
mainly because of the unique adaptation of the
parasite to its environment and the complexity of
the host-parasite relationship (Botanga and
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Timko, 2005). General control measures for
Alectra species include trap crops, hand pulling,
cultivation of resistant cultivars and application of
herbicides (Ogborn, 1987; Parkinson et al, 1997,
Sand et al, 1990; Magani and Lagoke, 2009).
Among these control measures, no one method
has been found to be effective for the control of
parasitic weeds. However, the use of resistant
cultivars seemed to be a more viable option.

Maintenance of high crop yields under
intensive cultivation is possible only through
the use of fertilizers. The use of inorganic
fertilizers has not been helpful as it is associated
with increased soil acidity and nutrient imbalance
(Ayoola and Makinde, 2009; Ondieki et al., 2011).
Inorganic fertilizers are usually not available and
are always rather expensive for the low-income,
small scale farmers (Kipkoech et al 2010). Organic
manures like poultry manure and crop residues
can be used as an alternative for the inorganic
fertilizers (Kumar et al., 2000). The need to use
renewable forms of energy has revived the use of
organic fertilizers worldwide. Improvement of
environmental conditions and public health as well
as the need to reduce costs of fertilizing crops are
also important reasons for advocating increased
use of organic materials (Buresh etal., 1997).

Over the years, several researchers
have focused on the effect of inorganic fertilizers
on growth and yield of cowpea varieties and their
effect on Alectra infestation in cowpea. It is
essential to carry out research on the effect of
manure on the growth and yield of different
cowpea varieties and their effect to Alectra
infestation. Therefore, this research is aimed at
evaluating the effect of poultry manure on the
growth and yield of different cowpea varieties and
Alectra infestation.

MATERIALS AND METHODS
Study Area

Pot experiments were conducted in the
Screen house at Department of Soil Science,
Ahmadu Bello University, Samaru (11° 11" N,
07°38" E and 686m above sea level), Zaria, in the
Northern Guinea Savanna ecological zone of
Nigeria. The region is characterized with average
annual temperature of 24.49C, relative humidity of

49 %, wind speed of 8 km/h and with annual
rainfall of 1050 mm.

Source of Materials

The seeds of the three varieties of
cowpea that is SAMPEA 7, SAMPEA 9, and
SAMPEA 14 were purchased from Seed
Production  Unit, Institute for Agricultural
Research, Samaru- Zaria, for the study. Seeds of
Alectra were obtained from International Institute
of Tropical Agriculture, Kano. Poultry manure was
collected from farmers from Kano state for the
study.

Preparation of Alectra Seeds Inoculum

About 10 g of Alectra seeds were
weighed and put into polythene bag and 250 g
sieved dried river sand were weighed and also put
into the polythene bag. The Alectra seeds and 250
g sand were poured into a large polythene. These
were mixed thoroughly by shaking in different
direction for about 5 minutes. The same process
was followed to obtain enough Alectra seeds
inoculum for the experiment.

Pot Preparation and Seed Planting

Top Soil obtained from the Botanical
Garden, Ahmadu Bello University, Samaru-Zaria,
were sieved and mixed with sharp sand from
nearby river in ratio 1:1. Sample of mixed sand-
soil was then taken to Department of Soil Science,
Institute for Agricultural Research, Samaru- Zaria,
for physico-chemical analysis. The mixture was
used to fill the nylon bags (20 x 18.9 cm) to be
used as pots for the experiment.

The animal waste that is poultry manure
was sun dried before being used for the
experiment. The manure was mixed with soil in the
upper part of the pot. The manure was applied at
the rates of 0, 15, 30, and 45 kgN/ha and covered
with soil. This procedure was repeated for the
control without manure application and Alectra
inoculation. A hole was made in the centre of the
soil in each pot, and a soft drink bottle top full of
Alectra inoculums was introduced into the hole.
The pot soil was watered for one week to
precondition the Alectra seeds before sowing
cowpea seeds.
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Cowpea seeds were dressed with Apron
star prior to planting, each treatment was assigned
8 pots, and each treatment was replicated thrice.
Then four seeds of cowpea were dropped in the
hole and the hole was covered with soil. Cowpea
seeds were planted at 2-3 cm depth in the pot. The
treatments were laid out in completely randomized
design. The pot soil was watered daily except
when the sand was observed to have enough
moisture. After germination, the seedlings were
thinned to two plants per pot at three weeks after
planting (WAP).

Cowpea seedlings were sprayed with

benomyl and mancozeb (maneb/zinc complex) at
the rate of 0.6 and 2.5 kg/ha respectively, to
control fungal diseases and dimethoate at 0.75
kg/ha was applied at 3 weeks after planting (W
AP), to prevent viral diseases.
Cypermethrin and dimethoate (sherpa plus) was
applied fortnightly at the rate of 1.0 kg/ha
beginning from 7 WAP until harvest, to control
insect pests during flowering and pod
development. These chemicals were applied
using a knapsack sprayer.

Sampling and Data Collection

Sampling of the cowpea plants were
conducted at 5, 7 and 9 WAP. On each of the
sampling date, one pot was sampled per replicate
from each treatment. The plants roots were gently
separated from the soil and the plant was washed
with water. The washed plant was spread on clean
table for the water to drain off, then three plants
from the replicates of each treatment were
selected for determination of the vegetative
growth parameters of the plants. Razor blade was
used to separate the plants into root and shoot and
each part was weighed on Metler balance and
recorded.

VEGETATIVE GROWTH PARAMETERS

Plant Height

Metre rule was used to measure the
plant height of each sampled plants from the soil
level to the stem tip at 5, 7, and 9 WAP from each
treatment.

Number of leaves

The number of leaves from sampled
plants from each treatment were counted and
recorded.

Number of branches

Number of branches from sampled plant
from each treatment were also counted and
recorded.

Root Nodules
The root nodules were counted from
each plant and recorded.

Yield Parameters

Dried pods were harvested at intervals
into labeled envelopes and at the end of the
harvest the following parameters were
determined:

Pod Number

Number of pods harvested were
counted and recorded for each treatment
replicate. This was used to calculate the number
of pods per plant from each treatment.

Pod Weight

The pods harvested from each
treatment replicate were weighed on Metler
balance. This was used to calculate pods weight
per plant from each treatment. After this, the pods
were threshed and winnowed to determine the
following:

Seed Number

Number of seeds from each treatment
replicate were counted and used to calculate
seeds number per plant.

Total Seed Weight

The cowpea total seeds obtained per
treatment were weighed on Metter balance and
recorded and used to calculate seeds weight per
plant.
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100 Seed Weight

From the threshed and winnowed
seeds, 100 seeds were counted from each
treatment and
weighed on the weighing balance.

Alectra Infestation Measurement

Reactions of the cowpea varieties to
Alectra infestation were determined by the
following parameters viz; number of plants
infected, Alectra shoot counts and crop damage
score from each treatment on each sampling date.

Data Analyses

The data collected from the experiment
was subjected to descriptive statistics. Analysis of
variance (ANOVA) was used to test the means,
where there is significant difference in treatment

means Duncan Multiple Range Test (DMRT) was
used to separate the means.

RESULTS

Physicochemical Properties of the Soil used
for the Experiment

The physicochemical properties of the
soil showed that, among the particle size
distribution the sand recorded the highest value
and this was followed by silt and the lowest value
recorded was in clay (Table 1). The textural class
analysis revealed that, the soil was predominantly
sandy loamy. The pH of the soil showed that, the
soil was slightly alkaline on both media (Table 1).
The Available phosphorus (AP) and other mineral
elements analyzed are as shown in Table 1.

Table 1: Physicochemical Properties of the Soil used for the Experiment

Soil Parameters Value
Particle Size

Clay (%) 6

Silt (%) 16
Sand (%) 78
Textural Class Loamy Sand
pH-H20 7.6
pH-CaCl. 7.46
0C (%) 1.537
TN (%) 0.21
P (ppm) 64.87
Ca (cmol/kg) 5.05
Mg (cmol/kg) 0.936
K (cmoll/kg) 0.395
Na (cmol/kg) 0.254
H+Al 0.1
CEC 7.8

NB: OC= Organic Carbon, TN= Total Nitrogen, AP= Available Phosphorus, CEC= Cation Exchange Capacity,

H+Al=Aluminium hydroxide.

Effect of poultry manure treatments on the
plant height of cowpea varieties on Alectra
inoculated soil

Generally, the data showed that, there
was marked significant difference in plant height
based on poultry manure treatments on most of
the sampling dates in both trials with the exception
of those at 5 and 9 WAP in Trial I. The 45kgN/ha
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poultry manure treatment resulted in the highest
plant height in cowpea varieties compared with
other treatments in Trial Il on each sampling date.
Also, significant difference in plant height was
observed among cowpea varieties on all the
sampling dates of the two trials (Table 2).

Treatments

At5and 9 WAP in Trial I, poultry manure
treatments had no significant effect on plant height
as the highest plant height due to 15 kgN/ha (at 5
WAP) and the control (at 9 WAP) poultry manure
treatment was similar to that due to all the other
treatments in the two sampling dates (Table 2). At
7 WAP of Trial |, the lowest plant height due to
control was only significantly lower than the
highest due to 15 kgN/ha poultry manure
treatment. At 5 WAP in Trial Il, the highest plant
height due to 45 kgN/ha was only significantly
higher than the lowest due to 30 kgN/ha poultry
manure treatment. Also, at 7 WAP in Trial II, the
highest plant height due to 45 kgN/ha was

significantly higher than that due to all the other
treatments. This was followed by that due to 15
and 30 kgN/ha poultry manure treatments. The
lowest plant height was due to the control. At 9
WAP in Trial I, the lowest plant height due to
control and 15 kgN/ha poultry manure treatment
were only significantly lower than the highest due
to 45kgN/ha poultry manure treatments (Table 2).

Varieties

At 5 and 7 WAP in Trial I, the lowest
plant height due to SAMPEA 14 at 5 and 7 WAP
and SAMPEA 7 at 9 WAP were only significantly
lower than the highest due to SAMPEA 9. Also, at
5and 7 WAP in Trial Il, the lowest plant height due
to SAMPEA 14 (at 5 WAP) and SAMPEA 9 at 7
WAP was only significantly lower than the highest
due to SAMPEA 7 on both sampling dates. The
plant height due to SAMPEA 14 at 9 WAP in Trial
Il was significantly higher than that due to all the
other varieties and it was followed by that due to
SAMPEA 7 (Table 2).

Table 2: Effect of poultry manure treatments on the plant height (cm) of cowpea varieties on Alectra inoculated

soil
Poultry manure Plant age (WAP)
Plant height (cm)
Trial  Treatments (KgN/ha) 5 7 9
o 27.49 27.700 36.822
15 28.08¢ 30.38¢ 28.78
30 27.302 29.33 32.232
45 26.240 30.102 31.80a
Mean 27.28 29.49 32.41
SE + 1.86 1.04 363
Varieties
SAMPEA 7 25.710 27.28° 31110
SAMPEA 9 30.89: 33.672 41.122
SAMPEA 14 23.100 25.700 34,13
Mean 26.57 28.88 35.45
SE + 1.44 0.81 2.81
I 0 14,930 16.04¢ 16.600
15 15.102 1821 16570
30 12.67b 18.920 18.682
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Poultry manure Plant age (WAP)

Plant height (cm)

Trial  Treatments (KgN/ha) 5 7 9

45 15.672 20.582 20.902
Mean 14.59 18.44 18.19
SE + 1.22 1.45 1.44
Varieties
SAMPEA 7 15.34a 18.152 17.430
SAMPEA 9 13.95 16.130 14.75¢
SAMPEA 14 12.93 18.41a 20.462
Mean 14.07 17.56 17.54
SE+ 1.21 1.45 1.45

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
number of leaves of cowpea varieties on
Alectra inoculated soil

Generally, the result showed that, there
was no significant difference in number of leaves
based on poultry manure treatments on most of
the sampling dates in both trials with the exception
of those at 5 and 7 WAP in Trial Il. Also, significant
difference in number of leaves was observed
among varieties on most of the sampling dates in
the two trials (Table 3).

Treatments

At 5, 7 and 9 WAP in the Trial | and 9
WAP in Trial Il, poultry manure treatments had no
significant effect in number of leaves in cowpea
varieties (Table 3). At 5 and 7 WAP in Trial Il, the
lowest number of leaves due to 15 kgN/ha and
control respectively were only significantly lower

than the highest due to 30 kgN/ha poultry manure
treatment on both sampling dates (Table 3).

Varieties

At 5 and 7 WAP in Trial I, the highest
number of leaves due to SAMPEA 14 and
SAMPEA 9 respectively were only significantly
higher than the lowest due to SAMPEA 7 and
SAMPEA 14 respectively. At 9 WAP, the highest
number of leaves due to SAMPEA 9 was
significantly higher than that due to all the other
varieties and it was followed by that due to
SAMPEA 7 in Trial I. However, in Trial I, the
highest number of leaves due to SAMPEA 9 at 5
and 7 WAP was only significantly higher than the
lowest due to SAMPEA 14. Also, at 9 WAP in Trial
I, there was no significant difference in number of
leaves among varieties (Table 3).

Table 3: Effect of poultry manure treatments on the Number of leaves of cowpea varieties on Alectra inoculated

soil
Poultry manure Plant age (WAP)
Number of leaves
Trial  Treatments 5 7 9
o 19.002 24.442 32.20
15 19.332 25.222 30.892
30 17.222 25.562 33.672
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Poultry manure

Plant age (WAP)
Number of leaves

Trial  Treatments 5 7 9

45 17.57a 29.442 29.672
Mean 18.28 26.17 31.61
SE+ 243 3.99 3.46
Varieties
SAMPEA 7 17.200 24 4720 30.00°
SAMPEA 9 22.672 31.202 43.332
SAMPEA 14 24.272 19.47> 21.80¢
Mean 21.38 25.05 31.71
SE+ 1.88 3.10 2.68

0 8.672 11.56> 15.562
15 7.000 12.89a0 14.11a
30 11.00a 15.00a 16.222
45 8.672b 13.33e 15.672
Mean 8.84 13.20 15.39
SE+ 1.22 1.35 1.55
Varieties
SAMPEA 7 8.802 13.932 16.002
SAMPEA 9 10.13a 15.07a 15.332
SAMPEA 14 6.730 11.600 14.332
Mean 8.55 13.53 15.22
SE+ 1.21 1.39 1.58

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
number of branches of cowpea varieties on
Alectra inoculated soil

Generally, the data showed that, there
was marked significant difference in number of
branches based on poultry manure treatments on
most of the sampling dates in both trials with the
exception of 7 and 9 WAP in Trial | and 9 WAP in
Trial 1l. Also, significant difference in number of
branches was observed among varieties on most
of the sampling dates in the two trials (Table 4).

Treatments
At 7 and 9 WAP in Trial | and 9 WAP in
Trial Il, poultry manure treatments had no

significant effect on the number of branches
(Table 4). At 5 WAP in Trial I, the highest number
of branches due to 30 kgN/ha poultry manure
treatment was only significantly higher than the
lowest due to control. At 5 and 7 WAP of Trial Il
the highest number of branches due to 45 kgN/ha
(at 5 WAP) and 30KgN/ha (at 7 WAP) was only
significantly higher than the lowest due to 15
kgN/ha poultry manure treatment (at 5 WAP) and
the control (at 7 WAP) (Table 4).
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Varieties

At 5 and 7 WAP of Trial |, the lowest
number of branches due to SAMPEA 7 was only
significantly lower than the highest due to
SAMPEA 9. At 9 WAP in Trial I, the highest
number of branches due to SAMPEA 9 was only
significantly higher than that due to SAMPEA 7
and SAMPEA 14(Table 4). At 5 and 9 WAP in Trial

I, there was no significant difference in the
number of branches among all the varieties.
However, at 7 WAP, the highest number of
branches due to SAMPEA 9 was only significantly
higher than the lowest due to SAMPEA 7 (Table
4).

Table 4: Effect of poultry manure treatments on the Number of branches of cowpea varieties on Alectra

inoculated soil

Poultry manure Plant age (WAP)
Number of branches
Trial  Treatments ( KgN/ha) 5 7 9

' 0 6.800 10.782 14.112
15 8.44a 10.782 13.332
30 8.672 8.892 12.332
45 7.892 11.782 12.112
Mean 7.95 10.56 12.97
SE+ 0.38 113 0.98
Varieties
SAMPEA 7 6.400 8.330 12.27°
SAMPEA 9 8.872 13.272 16.072
SAMPEA 14 8.532 8.530 11.400
Mean 7.93 10.04 13.25
SE+ 0.30 0.88 0.76

Il 0 3.222 6.330 9.00a
15 2.780 6.890 8.332
30 3.44a 8.562 9.672
45 3.672 8.44a 9.222
Mean 3.28 7.56 9.06
SE+ 0.35 0.73 0.91
Varieties
SAMPEA 7 3.402b 7.200 9.202
SAMPEA 9 3.87a 8.27a 8.402
SAMPEA 14 2,932 7.672b 9.272
Mean 3.40 7.71 8.96
SE+ 0.33 0.89 0.93

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting
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Effect of poultry manure treatments on the
number of root nodules of cowpea varieties on
Alectra inoculated soil

Generally, the data showed that, there
was no significant difference in number of root
nodules based on treatments on most of the
sampling dates in both trials with the exception of
those at 7 and 9 WAP in Trial Il. Generally, all the
poultry manure treatments produced non-
significant increase compared with the control in
the number of root nodules on cowpea varieties
on each sampling dates. Also, significant
difference in number of root nodules was
observed among varieties in the two trials (Table
5).

Treatments

At all the sampling dates in Trial | and 5
WAP in Trial Il, poultry manure treatments had no
significant effect on number of root nodules (Table
5). At 7 WAP in Trial Il, the highest number of root
nodules due to 45 kgN/ha was comparable with
that due to 30 kgN/ha poultry manure treatment
but significantly higher than that due to all the

other treatments. However, the lowest due to
control was comparable to that at 15 kgN/ha but
significantly lower than all the other treatments. At
9 WAP, the lowest number of root nodules due to
15 kgN/ha poultry manure treatment was
comparable with that due to control but
significantly lower than the highest due to 45
kgN/ha and that at 30 kgN/ha poultry manure
treatment (Table 5).

Varieties

On all the sampling dates in Trial I, the
highest number of root nodules due to SAMPEA 9
at5and 7 WAP and due to SAMPEA 7 at 9 WAP
were only significantly higher than the lowest due
to SAMPEA 14. Similar trend was also observed
in Trial Il in the sense that, the lowest number of
root nodules due to SAMPEA 9 at 7 and 9 WAP
was only significantly lower than the highest due
to SAMPEA 14(Table 5). However, at 5 WAP in
Trial Il, the number of root nodules among
varieties were not significant (Table 5).

Table 5: Effect of poultry manure treatments on the Number of root nodules of cowpea varieties on Alectra

inoculated soil

Poultry manure

Plant age (WAP)
Number of root nodules

Trial  Treatments (KgN/ha) 7 9

I 0 36.892 50.332 49,562
15 40.332 66.00a 60.002
30 39.44a 54.332 52.562
45 51.11a 67.222 58.11a
Mean 41.94 59.47 55.06
SE+ 5.88 5.98 6.20
Varieties
SAMPEA 7 51.932 61.932 75.642
SAMPEA 9 52.672 68.802 66.332
SAMPEA 14 28.53° 36.93p 32.000
Mean 44.38 55.89 57.85
SE + 4.56 4.63 4.81

Corresponding author: Salihu, M. U.
B4 m.s.gaadankaya@gmail.com

Department of Botany, Ahmadu Bello University, Zaria, Nigeria.

© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved


http://www.atbuftejoste.net/
mailto:bakarihenry341i@gmail.com

JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 13(2), JUNE, 2025
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.com.ng

Poultry manure Plant age (WAP)
Number of root nodules

Trial  Treatments (KgN/ha) 5 7 9

Il 0 18.94a 15.06¢ 21.46bc
15 18.542 18.96b¢ 20.34¢
30 24.802 21.38a@b 25.4020
45 20.372 24922 26.642
Mean 20.66 20.08 23.46
SE + 2.26 2.32 3.36
Varieties
SAMPEA 7 19.182 19.32b 21.31b
SAMPEA 9 16.212 17.67° 19.13p
SAMPEA 14 24.062 24572 29.312
Mean 19.81 20.52 23.25
SE + 2.24 2.33 2.36

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
root length of cowpea varieties on Alectra
inoculated soil

Generally, the data showed that, there
was marked significant difference in root length
based on treatments on most of the sampling
dates in both trials with the exception of those at 5
and 7 WAP in both Trials. Also, significant
difference was not observed among varieties on
most of the sampling dates in the two trials (Table
6). The 30 and 45kgN/ha poultry manure
treatments produced non-significant increase in
root length of cowpea varieties on most sampling
dates compared with the control (Table 6)

Treatments

At 9 WAP in Trial |, the lowest root
length due to 45 kgN/ha poultry manure treatment
was only significantly lower than the highest due
to the control. (Table 6). There was no significant
difference in root length among treatments on

most sampling dates in Trial Il except at 9 WAP
where the lowest root length due to control was
only significantly lower than the highest due to 45
KgN/ha poultry manure treatment (Table 6).

Varieties

At 5 WAP in Trial I, the result based on
varieties showed that, the lowest root length due
to SAMPEA 7 was only significantly lower than the
highest due to SAMPEA 14. However, there was
no significant difference in the root length among
all the varieties at 7 and 9 WAP in Trial | and 5
WAP in Trial Il (Table 6). At 7 WAP in Trial Il, the
lowest root length due to SAMPEA 14 was only
significantly lower than the highest due to
SAMPEA 7. Also, at 9 WAP, the highest root
length due to SAMPEA 14 was only significantly
higher than the lowest due to SAMPEA 9 (Table
6).
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Table 6: Effect of poultry manure treatments on the Root length of cowpea varieties on Alectra inoculated soil

Poultry manure

Trial

Plant age (WAP)
Root length (cm)

Treatments (KgN/ha) 5 7 9
! 0 27.91a 37.712 48.57a

15 28.14a 41.462 37.87a0
30 28.392 42.362 34,390
45 29.632 44 572 33.870
Mean 28.52 41.53 38.68
SE + 2.21 3.10 3.81
Varieties
SAMPEA 7 26.67° 40.122 38.622
SAMPEA 9 31.080 39.452 38.462
SAMPEA 14 36.832 38.972 39.592
Mean 31.53 39.51 38.89
SE + 1.71 2.40 2.94

I 0 15.782 13.44a 19.000
15 16.782 18.112 21.890
30 18.222 21.782 23.11b
45 19.112 21.332 37.78a
Mean 17.47 18.67 2545
SE + 143 2.34 2.75
Varieties
SAMPEA 7 14.072 30.07a 34.072
SAMPEA 9 14.932 25.07° 28.60°
SAMPEA 14 14.532 23.070 35.332
Mean 14.51 26.07 32.67
SE + 1.23 2.35 2.74

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
shoot fresh weight of cowpea varieties on
Alectra inoculated soil

Generally, the data showed that, there
was no marked significant difference in shoot
fresh weight based on treatments on most of the
sampling dates in both trials with the exception of
7 and 9 WAP in Trial Il. Also, significant difference
in shoot fresh weight was only observed among

varieties in all the sampling dates in Trial Il (Table
7). The 30 and 45kgN/ha treatments significantly
increased the shoot fresh weight of cowpea
varieties at 7. and 9 WAP in Trial [l compared with
the control (Table 7).

Treatments
There was no significant difference in
shoot fresh weight among treatments at all the
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sampling dates in Trial 1 and 5 WAP Trial Il. At 7
and 9 WAP in Trial ll, the highest shoot fresh
weight due to 45 kgN/ha was comparable with that
at 30 kgN/ha poultry manure treatment but
significantly higher than that due to all the other
treatments across the two sampling dates. The
lowest shoot fresh weight due to control on both
sampling dates was significantly lower than that
due to all the other treatments across the two
sampling dates (Table 7).

Varieties

The result based on varieties showed
that, there was no significant difference in the
shoot fresh weight among all the varieties on all
the sampling dates in Trial I. However, at 5 WAP
in Trial 1I, the highest shoot fresh weight due to
SAMPEA 7 was only significantly higher than the
lowest due to SAMPEA 14. At 7 WAP of Trial Il
the lowest shoot fresh weight due to SAMPEA 14
was only significantly lower than the highest due
to SAMPEA 7 (Table 7). Similarly, at 9 WAP where
the highest shoot fresh weight due to SAMPEA 14
was only significantly higher than the lowest due
to SAMPEA 9 (Table 7).

Table 7: Effect of poultry manure treatments on the Shoot fresh weight of cowpea varieties on Alectta

inoculated soil

Poultry manure Plant age (WAP)
Shoot fresh weight (g)
Trial  Treatments (KgN/ha) 5 7 9

! 0 13.22a 14.280 22.012
15 14.89a 19.49a 25472
30 14.33a 18.08a 23.832
45 13.99a 18.502 23.842
Mean 14.12 17.59 23.79
SE+ 1.01 1.20 3.81
Varieties
SAMPEA 7 13.482 16.362 27.142
SAMPEA 9 15.272 18.09a 26.79
SAMPEA 14 14.792 18.01a 28.952
Mean 14.51 17.49 27.62
SE + 0.78 0.93 2.95

Il 0 2.18a 2,79 4.74¢
15 5.002 4,090 5.580c
30 2.19a 4.71ab 6.64ab
45 2.31a 5.202 747
Mean 2.92 4.20 6.12
SE + 0.42 0.65 0.92
Varieties
SAMPEA 7 4432 4.81a 6.01a
SAMPEA 9 1.962 3.89 4.45b
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Poultry manure Plant age (WAP)
Shoot fresh weight (g)
Trial  Treatments (KgN/ha) 7 9
SAMPEA 14 3420 6.41a
Mean 4.04 5.59
SE+ 0.54 0.82

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
root fresh weight of cowpea varieties on
Alectra inoculated soil

Generally, the data showed that, there
was marked significant difference in root fresh
weight based on treatments on most of the
sampling dates in both trials with the exception of
that at 5 WAP of Trial | and Il. Also, significant
difference among varieties was not observed in all
the sampling dates with the exception of that at 9
WAP of Trial Il (Table 8).

Treatments

The result based on treatments showed
that, at 7 WAP in Trial |, the lowest root fresh
weight due to control was only significantly lower
than the highest due to 30 kgN/ha poultry manure
treatments. At 9 WAP, the lowest root fresh weight
due to control was only significantly lower than the
highest due to 15 kgN/ha poultry manure

treatment (Table 8). There was no significant
difference in root fresh weight among treatments
at 5 WAP in Trial Il. At 7 and 9 WAP in Trial Il
similar trend was observed in the sense that, the
lowest root fresh weight due to control at 7 and 9
WAP was only significantly lower than the highest
due to 45 kgN/ha poultry manure treatments in the
two sampling dates (Table 8).

Varieties

The result based on varieties showed
that, there was no significant difference in the root
fresh weight among all the varieties in all the
sampling dates of the two trials with the exception
of that at 9 WAP in Trial Il where the highest root
fresh weight due to SAMPEA 7 was only
significantly higher than the lowest due to
SAMPEA 9 (Table 8).

Table 8: Effect of poultry manure treatments on the Root fresh weight of cowpea varieties on Alectra inoculated

soil
Poultry manure Plant age (WAP)
Root fresh weight (g)
Trial Treatments (KgN/ha) 5 7 9

! 0 1462 2.230 3.36°
15 1.49 3.52a0 5.622
30 1.572 4,322 3.40p
45 2102 2.43p 3.57°
Mean 1.66 313 3.99
SE + 0.28 0.52 0.69
Varieties
SAMPEA 7 2.19a 3.032 6.092
SAMPEA 9 1.972 3.78a 5.02a
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Poultry manure Plant age (WAP)
Root fresh weight (g)
Trial Treatments (KgN/ha) 5 7 9

SAMPEA 14 2.27a 3.41a 4.64a
Mean 2.14 3M 5.25
SE + 0.22 0.40 0.54

Il 0 0.12a 0.31b 0.54b
15 0.21a 0.43b 0.8420
30 0.142 0.47b 0.79
45 0.162 1.082 1.072
Mean 0.16 0.57 0.81
SE 0.05 0.09 0.11
Varieties
SAMPEA 7 0.21a 0.632 0.94a
SAMPEA 9 0.172 0.642 0.63°
SAMPEA 14 0.132 0.41a 0.692
Mean 0.17 0.56 0.75
SE 0.05 0.08 0.10

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of poultry manure treatments on the
yield parameters of cowpea varieties on
Alectra inoculated soil

Treatments

The data on yield parameters in the both
trials showed that, poultry manure treatment had
a significant effect on all the yield parameters with
the exception of pods number, seeds number,
seeds weight and 100 seeds weight in Trials | and
100 seeds weight in Trial Il (Table 9). In Trial I, the
highest pods weight due to 45 kgN/ha poultry
manure treatment was only significantly higher
than the lowest due to 30 kgN/ha poultry manure
treatment. Also, in Trial Il, all the yield parameters
with the exception of the 100 seeds weight
followed similar trend in the sense that, the lowest
due to control was only significantly lower than the

highest due to 45 kgN/ha poultry manure
treatment (Table 9).

Varieties

Cowpea varieties under poultry manure
treatments produced comparable 100 seeds
weight in Trial | and in all the yield parameters in
Trial Il (Table 9). However, in Trial I, the lowest
value in pods number and pods weight
parameters due to variety SAMPEA 9 was only
significantly lower than the highest due to
SAMPEA 14. Also, the lowest value in seeds
number and seeds weight parameters due to
variety SAMPEA 7 was only significantly lower
than the highest due to SAMPEA 14 (Table 9).
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Table 9: Effect of poultry manure treatments on the Yield parameters of cowpea varieties on Alectra inoculated
soil

Yield parameters

Treatments  Pods Pods Seeds Seeds weight 100 seeds
Trial  (kgN/ha) number  weight(g)  number (9) weight(g)
I 0 10.252 12.682 48.592 7.662 11.402
15 10.252 11.332 53.252 8.242 16.422
30 7.002 7.33 36.442 4.932 15.90a
45 11.672 11.332 53.252 8.39 14.542
Mean 9.79 10.67 47.88 7.31 14.57
SE £ 1.12 1.13 4.88 0.86 1.18
Varieties
SAMPEA7  8.67° 10.130 22.230 5480 14.302
SAMPEA9  6.43° 5.19° 43.140 6.08° 14.982
SAMPEA 14 16.142 18.232 96.572 13.492 14.912
Mean 10.41 11.18 53.98 8.84 14.65
SE £ 1.12 1.13 4.78 0.86 1.18
Il 0- 6.780 2.16° 19.89p 1.880 9.402
15 7.890 3.380 28.78 2.94ab 9.572
30 10.56%  4.5620 32.5620 3.8620 11.222
45 13.692 6.112 39.102 4.932 12.282
Mean 9.73 4.05 30.08 3.40 10.62
SE £ 0.98 0.41 278 0.46 1.10
Varieties
SAMPEA7  33.642 4.062 31.862 3412 10.852
SAMPEA9 8292 3.952 24.29 3.452 11.89%
SAMPEA 14 10.432 3.822 32.71a 3.162 9.562
Mean 17.45 3.94 29.62 3.34 10.68
SE + 0.98 0.41 278 0.46 1.10

NB: Means with the same letter(s) within each column, under each factor are not significantly
different (P=0.05), using DMRT. 0 = Control without Alectra inoculation, WAP= Weeks after planting

Effect of Poultry manure treatments on Alectra
infestation of different cowpea varieties
Generally, the result showed that, the
highest number of Alectra shoots produced due to
variety SAMPEA 7 was significantly higher than
the number of Alectra shoots produced due to
SAMPEA 9 and 14 in Trial I. Also, in Trial I, the
highest number of Alectra shoots produced due to

variety SAMPEA 7 was only significantly higher
than the number of Alectra shoots produced due
to SAMPEA 14. (Table 10).

The highest number of Alectra shoots
produced due to poultry manure was at 30 kgN/ha
treatment in Trial | and it was only significantly
higher than the lowest due to control. In trial Il, the
highest number of Alectra shoots produced due to
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45 kgN/ha treatment was only significantly higher
than the lowest number of Alectra shoots

produced due to control poultry manure treatment
(Table 10).

Table 10: Effect of poultry manure treatments on Alectra infestation (combined data) of cowpea varieties

Trial Treatments (KgN/ha) Alectra Shoots Number

I 0 0.000
15 6.672
30 8.892
45 6.562
Mean 5.53
SEx 1.67
Varieties
SAMPEA 7 10.792
SAMPEA 9 3.530
SAMPEA 14 0.00c
Mean 4.77
SEx 1.07

I 0 0.00c
15 5.002
30 5.56eb
45 6.332
Mean 4.22
SEx 1.05
Varieties
SAMPEA 7 6.642
SAMPEA 9 5.292
SAMPEA 14 0.000
Mean 3.98
SE+ 0.98

NB: Means with the same letter(s) within each column, are not significantly different (P=0.05) using DMRT

0 = Control without Alectra inoculation

DISCUSSION OF FINDINGS

The increase in growth parameters at 7
WAP could be attributed to low nutrient demand or
low Alectra infestation at the age. This is in line
with Bashir (2008), who reported an increase in
plant height in Alectra inoculated cowpea varieties
as compared with the uninoculated cowpea

varieties. In Trial |, cowpea variety SAMPEA 9
produced the highest values in most growth
parameters, excluding Root Fresh Weight. On the
other hand, in Trial Il SAMPEA 7 produced the
highest Number of Leaves, Root Length, Shoot
Fresh Weight and Root Fresh Weight, but
SAMPEA 9 produced the lowest Plant Height,
Number of Root Noodles, Root Length, Shoot
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Fresh Weight and Root Fresh Weight in Trial II.
These differences could be the character resulting
from the crop genetic makeup and their
differences in response to the effect of manure
and this agrees with the findings of Abayomi et al
(2008) that, application of fertilizer leads to more
leaves and branches of cowpea. Also, Omotosho
(2014) reported that, the number of leaves and
number of branches per plant were also
significantly increased with the increased rate of
fertilizer application. Control resulted with the
lowest values of parameters recoded especially at
the Trial Il when compared with the Alectra
inoculated soil.

Poultry manure application significantly
improved seeds weight in Trial |, and it
significantly increased all the yield parameters.
This is due to the activities of the manure on
root/vegetative growth and root nodulation. These
growth parameters were significantly improved by
the application of manure and hence significant
increase in grain yield and yield parameters. This
is in line with the report of Abayomi et al. (2008)
that, yield parameters and consequently grain
yield were significantly increased by fertilizer
application at 30-15-15-kgN-P-K/ha.  Alectra
vogeliiinoculation did not significantly reduced the
yield parameters of cowpea varieties on Alectra
inoculated soil in Trials | and Il. This is not in
accordance with the report that, A. vogeli
infestation causes a reduction in number of pods
per plant, weight of pod, number of seeds per pod,
weight of seeds and chlorophyll contents of the
leaves among susceptible genotypes (Kutama et
al., 2013).

However,  despite  the  Alectra
inoculation, the application of manure resulted in
an increase in pod number, pod weight, seed
number, seed weight, and 100 seed weight. This
increase was due to the presence of adequate
nutrient in the soil resulting from the manure
application. This observation is in line with the
findings of Kwaga et al. (2010) that, Alectra
incidence was suppressed with fertilizer
application at 50 kgN/ ha and thus increased pod
yield above that of unfertilized plant. Emechebe et
al. (1991) also reported that, the application of
high nitrogen dose (120 kgN/ha) drastically

reduced the incidence of infestation by Striga
gesnerioides in cowpea without significantly
affecting grain yield but enhanced yield
components. Since the tolerant genotype can
produce high yield in spite of high parasitism, it
implies that it is very efficient in the production of
assimilates to support the parasites and still have
enough to give high yields (Musell, 1980).

Control produced the lowest Alectra
shoot when compared with the other treatments in
the two Trials. This might be a result of absence of
Alectra infestation in the treatment. The 15kgN/ha
in the two trials generally resulted in the lowest
Alectra shoot growth compared with the other
treatments. The highest growth of Alectra shoot
due to 45kgN/ha followed by 30kgN/ha in the two
trials could be due to the presence of high level of
Nitrogen in the soil. This is in contrast to the
efficacy of nitrogen in reducing Alectra shoots in
Soybean as reported by Tarfa et al. (1996). Similar
effect of the nutrient was observed on cowpea by
Magani (1994). Similarly, Kwaga et al. (2010),
reported significant reduction in of Alectra vogelii
shoots when 25 kgN/ha was applied to groundnut.
The suppressing effect of nitrogen on parasitic
weeds has to do with the lethal effect of the
nutrient on the weeds. However, it was shown
that, variety SAMPEA 14 exhibited the highest
resistance to Alectra having shown the lowest
Alectra incidence in Trials | and II. This could be
attributed to the possibility of its producing the
least germination stimulant (Kwaga et al., 2010).
However, SAMPEA 7 was found to support the
highest number of Alectra shoots throughout the
growth period.

CONCLUSIONS AND RECOMMENDATIONS
Application of manure at 15— 45 kgN/ha
generally increased the vegetative growth and
yield parameters of the cowpea varieties on
Alectra inoculated soil. Also, application of
different manures at 45 kgN/ha had the highest
incidence of Alectra vogelii which was generally
similar to that due to 30kgN/ha treatment in all the
varieties in most cases. Based on the findings of
this study, it was recommended that, the poultry
manures should be considered as an efficient
control measure for Alectra infestation on
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susceptible cowpea varieties due to its ability to
supply adequate nutrient to the soil to enhance its
fertility.

REFERENCES

Abayomi, Y. A., Ajibade, T. V., Sammuel, O. F.
and Sa'adudeen, B. F. (2008). Growth
and Yield Responses of Cowpea
(Vigna unguiculata (L.) Walp)
Genotypes to Nitrogen Fertilizer (NPK)
Application in the Southern Guinea
Savanna Zone of Nigeria. Asian
Journal of Plant Sciences, 7(2): 170-
176.

Alonge, S. O., Lagoke, S. T. O., and Ajakaiye, C.
0. (2001). Cowpea reactions to Alectra
vogelii Il effect on yield and nutrient
composition. Crop Protection, 20(4):
291-296.

Ayoola, O. T and Makinde, E. A (2009). Maize
Growth, Yield and Soil Nutrient
Changes with N- enriched Organic
Fertilizers. African Crop Science
Journal.7:.581-584.

Bashir, R. M. (2008). Assessment of Cowpea
[Vigna unguiculata (L) Walp] Cultivars
against Alectra vogelii (Benth)
(Witchweed) Collected from Dodoma,
Tanzania. M.Sc. Thesis Submitted to
the Sokoine University of Agriculture
Morogoro, Tanzania. pp.36-38

Botanga, C. J. and Timko, M. P. (2005). Genetic
Structure and Analysis of host and non-
host interactions of Striga gesnerioides
(witch weed) from Central Florida.
Phytopathology 95:1166-1173.

Buresh, R. J., Smithson, P. C. and Hellums, D. T.
(1997). Building soil phosphorus capital
in Africa. Replenishing Soil Fertility in
Africa, 51: 111-149.

Cardwell, K. F. and Lane, J. A. (1995). Effect of
soils, cropping system and host
phenotype on incidence and severity of
Striga gesnerioides on cowpea in West
Africa. Agriculture, Ecosystem and
Environment 116: 251-254.

Emechebe, A. M., Leleji, O. and Salako, E. A.
(1983). Control of parasitic weeds in

cowpea and groundnut: /AR
Symposium on Striga and its control,
23 May (1988), Zaria, Nigeria.

Emechebe, A. M., Singh, B. B., Lelgji, O. 1.,
Atokple, I. D. K. and Adu, J. K. (1991).
Cowpea striga problem and research in
Nigeria. In: Proceedings of the
International
Workshop on Combating Striga in
Africa, Kim;S.K (Eds). ITA, Ibadan,
Nigeria. Pp.18-28.

Kipkoech, A., Okalebo, J. R., Kifuko, M. K.,
Ndungu, K. W. and Nekesa, A. O.
(2010).

Assessing factors influencing types,
rate of application and timing of
fertilizer use among small-scale
farmers of Western Kenya. Second
RUFORUM Biennial Meeting, 20 - 24
September, 2010, Entebbe, Uganda.

Kumar, N., Tyagi, P. C., and Agarwal, M. C.
(2000). Genetic variability and
association of component characters
for seed yield in cowpea [Vigna
unguiculata (L.) Walp.]. Legume
Research-An International
Journal, 23(2): 92-96.

Kutama, A. S., Auyo, M. I., Umar, S. and Umar,
M. L. (2013). Reduction in growth and
yield parameters of Sorghum
genotypes screened for loose smuts in
Nigerian Sudan Savanna. World
Journal of Agricultural Sciences, 1(5):
185-192.

Kwaga, Y. M., Olufajo, B., Tanimu, J. A,
Shebayan, Y. and Lagoke. S. T. O.
(2010). The reaction of groundnut
{Arachis hypogaea L.} to Alectra
parasitism as influenced by nitrogen
and phosphorus fertilization at Samaru,
Nigeria. American-Eurasian Journal of
Agriculture and Environmental Science,
7(6):623-627.

Lagoke, S. T. O., Parkinson, V. and Agunbiade,
R. M. (1988). Parasitic weeds control
methods in Africa. In: S.K. Kim (Ed.).
Combating Striga in Africa.
Proceedings of International Workshop

Corresponding author: Salihu, M. U.
& m.s.gaadankaya@gmail.com

Department of Botany, Ahmadu Bello University, Zaria, Nigeria.

© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved


http://www.atbuftejoste.net/
mailto:bakarihenry341i@gmail.com

JOURNAL OF SCIENCE TECHNOLOGY AND EDUCATION 13(2), JUNE, 2025
ISSN: 2277-0011; Journal homepage: www.atbuftejoste.com.ng

Organized by 11TA, ICRISAT and
IDRC, Ibadan, Nigeria, PP 3-17. 22-24
August.

Magani, E. I. (1994). Effects of fertilizers and
herbicides on the reaction of cowpea
varieties (Vigna unguiculata (L.) Walp)
to Alectra vogelii (Benth). Ph.D.
Dissertation, Ahmadu Bello University,
Zaria, Nigeria, 185pp.

Magani, |. E and Lagoke, S. T. O. (2009).
Mechanism of reaction of cowpea
varieties to,

Alectra vogelii (Benth) and its control.
Journal of Applied Biosciences,
14:775-781

Musell, H. (1980). Tolerance to Disease. In:
Horsfall, J. and Cowling, E. B. (Ed.).
How Plant Defend themselves. An
Advanced Treatise. Academic Press,
New York. 5:39-46.

Ogborn, J. E. A. (1987). Striga control under
peasant farming conditions. In: L. J.
Musselman, (Ed). Parasitic weeds in
Agriculture. Vol. |, Striga. CRC Press,
Boca Raton, 145-158.

Omotoso, S. O. (2014). Influence of NPK 15-15-
15 Fertilizer and Pig Manure on
Nutrient Dynamics and Production of
Cowpea (Vigna unguiculata L. Walp).
American Journal of Agriculture and
Forestry 2(6): 267-273.

Ondieki, M. J., Aguyoh, J. N. and Opiyo, A.
(2011). Variations in growth and yield
characteristics of three black

nightshade species grown under high
altitude conditions. Agriculture and
Biology Journal of North America, 2(3):
401-406.

Parkinson, J. A., Thompson, K. E. N., Band, S.
R., and Spencer, R. E. (1997). A
comparative study of leaf nutrient
concentrations in a regional
herbaceous flora. New
Phytologist, 136(4): 679-689.

Riches, K. 0., Singh, S. R. and Rachie, S. K.
(1987). Introduction to Cowpea
Research, Production and Utilization.
John Willey and Sons, London, pp.335-
340.

Sand, P. F., Epele, and Wesbrooks, R.G. (1990).
Witch Weed Research and Control in
the United States. Print Book Publisher
: Weed Science Society of America,
Champaign,IL.

Singh, B. B., Emechebe, A. M. and Atokple, J. D.
(1993). Inheritance of Alectra
resistance in cowpea genotypes B301.
Crop Science, 33: 70-72.

Tarfa, B. D., Kureh, |. and Lagoke, S. T. O.
(1998). Effects of Nitrogen and
Phosphorus Levels on the Reaction of
Soybean Cultivars to Alectra vogelli
(Benth). American-Eurasian Journal of
Agriculture and Environmental Science,
7(6):628-633.

Corresponding author: Salihu, M. U.
& m.s.gaadankaya@gmail.com

Department of Botany, Ahmadu Bello University, Zaria, Nigeria.

© 2025. Faculty of Technology Education. ATBU Bauchi. Al rights reserved


http://www.atbuftejoste.net/
mailto:bakarihenry341i@gmail.com

