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Abstract — Poultry manure contains appreciable amounts of nutrients required by plants. It decomposed in the soil,
releasing for plant uptake. A field experiments were conducted at the School of Agriculture and Food Sciences
experimental research site to determine poultry manure rate and season that gives optimal yield in cowpea. The
experimental was carried out using Randomized Complete Block Design (RCBD) in a split plot arrangement,
replicated three times. The rates of well decomposed poultry manure levels (0 t ha-1, 5 t ha-1, 10 t ha-1, and 15 t ha-1)
was the main plot treatment in both dry season and raining season. Plot size was 4m X 3m (8m2), with a total
experimental area was 125.5m2 (20.5 m x 11 m) with a planting spacing of 50 cm x 20cm in both season. However,
cowpea growth and yield was significantly by poultry manure rate and season planted. Application of 15t/ha.
Produced significantly (<0.05) taller plants, more leaves, thicker stem, and broader leaves and pod yield/ha, grain
yield/ha and biomass than either 0 or 5t/ha. Cowpea grown during the dry season with constant irrigation produced
better cowpea growth and yield than planting in the raining season. Therefore, for optimal growth and vyield of

cowpea, it is appropriate to apply 15t/ha especially during the second planting season.
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l. INTRODUCTION

Cowpea (Vigna unguiculata (L.) Walp) is an important grain legume in the world covering 12 .5 million
hectares with annual production of about 3 million tons in the dry savannah of the tropic [1]. Cowpea (Vigna
unguiculata (L.) Walp) is a major staple food crop in sub-Saharan Africa, especially in the dry savannah regions
of West Africa. In Sierra Leone, cowpea is the second most important legume crop after groundnut (Arachis
hypogea) [2] and many local and improved varieties of the crop are cultivated across the country. However,
Soils of Sierra Leone have inherently low fertility and do not receive adequate nutrient replenishment, with
many farmers typically applying insignificant amounts of fertilizers, coupled with continuous cropping, soil
degradation and declining soil fertility continue to pose major threat to sustainable food production by
smallholders [2]. Poultry Manure is the organic waste material from poultry, consisting of animal faeces and
urine [3]. Demonstrated an excellent use of animal dung and plant residues to improve soil fertility, fruit nutrient
composition, root growth and fruit weight of okra plant [4]. Poultry manure is a typical source of nutrient for
plant growth, used commonly in the tropics due to high nutrient content, lack of weed seeds, cheapness and
availability [5]. According to Adams [6], poultry manure increases plant height. Also, planting date is a key
factor in the production of crops in semi-arid environment [7]. The crop yields are however, highly dependent
on seasonal rainfall [8], which is affected by the period of planting. The time of planting is important in
determining the final seed yield and is a useful agronomic practice as observed in other leguminous crops such

as cowpeas [9], and bambara groundnut [10]. Planting time can also be used effectively to control several pests
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in cowpea [11] and corn rootworm damage in maize crop. Considering the economic importance of cowpea, the
unaffordability of inorganic fertilizers by smallholder Sierra Leonean farmers as well as the availability of
poultry manure in the country, the present study was carried out with the objective of determining the most
appropriate rate of application of poultry manure as well as the appropriate planting season for enhancing
growth and yield of cowpea. Therefore, the technique can be a good agronomic practices as well as cultural

control method of pest and diseases among subsistence farmers with limited access to resources.
I1. MATERIAL AND METHOD

2.1. Experimental Setup

The experiments were conducted at the School of Agriculture and Food Sciences experimental research site
in two crop season (Raining Season and Dry Season) of year 2024. The area lies on an elevation of 54 m above
sea level on latitude 8°6N and longitude 12°W of the equator. Njala experiences a distinct dry and wet season.
The mean annual rainfall total was 3010 mm. The experimental design used was Randomized Complete Block
Design (RCBD) with three replicates. Plot size was 4m X 3m (8m2), with a total experimental area was
125.5m2 (20.5 m x 11 m). Three seeds of cowpea were planted per hole which was later thinned down to two
plant per hole, two weeks after germination. The seeds were sown to the depth of about 4cm deep and planting
spacing of 50 cm x 20cm was used. Four rates of well decomposed poultry manure levels (0 t ha-1, 5t ha-1, 10 t
ha-1, and 15 t ha-1) were used. Inherent N, P, and K for the soil types, soil pH, soil texture, organic matter
content, and nutrient quality for manure were assessed before crop establishment. Before and after treatment, the
nutrients (P, K, Ca, Zn, and pH) in the cattle dung were analyzed. Using hoes, the manure was mixed into the
soil at a depth of 15 cm inside each plot after being equally distributed on the soil surface in accordance with
application rates. In the control plots, manure was not applied. For the 0% manure control treatment, the natural

manure found in the various soil types was utilized.
2.2. Statistical Analysis

All data collected were subjected two-way analysis of variance (ANOVA) using the STATISTICA software
version 12 (Stat Soft Inc., Tulsa, OK, USA) and means were separated using the DUNCAN MULTIPLE
RANGE TEST (DMRT) at 0.05 level of significant.

I11. RESULTS AND DISCUSSION

3.1. Physico-Chemical Properties of Soil Sample of the Experimental Site for Raining and Dry Season

Cropping Season

Prior to conducting the experiments, soil samples were collected at a 20 cm depth using a soil auger at
different points within the site to assess physical and chemical parameters (Table 1). From the soil analysis, it
was revealed that the nitrogen levels were considerably low compared to phosphorus and potassium. The soil of
the experimental sites was, generally low in moisture, low nutrient status and highly acidic in both raining
season and dry seasons which are below the optimum pH of 6.5. This result agreed with study by [2] that Soils
of Sierra Leone have inherently low fertility and do not receive adequate nutrient replenishment. With many
farmers typically applying insignificant amounts of fertilizers, coupled with continuous cropping, soil

degradation and declining soil fertility continue to pose major threat to sustainable food production by smallhol-
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Table 1. Physico-Chemical Properties of Soil Sample of the Experimental Site for Raining and Dry Season Cropping Season.

Raining Season Dry Season
Properties Before Planting After Planting Before Planting After Planting
Soil pH 4.4 6.0 6.0 5.8
Nitrogen (% N) 0.025 1.8 0.15 2.1
Phosphorus (P) (mg/soil) 8.26 8.0 6.50 8.0
Potassium (K) (mg/soil) 64.3 9.7 8.2 8.9
Electrical Conductivity (uS/cm) 37 37 24 26
Soil organic Carbon (%) 3.84 2.66 2.87 2.90

3.2. Cowpea Growth Parameters

Poultry manure application rate significantly (p<0.001) affected the growth parameters of Cowpea (plant
height, stem girth, leaf number, leaf area) at both cropping season. All the parameters generally showed an
increase with increased rates of poultry manure in both season. Significant variation (p<0.05) in plant height
was noted among the treatments, with 15 t /ha-1 recorded the taller plant height of 15.02 cm, 26.04 cm and
34.3cm at 4, 6 and 8weeks after planting with the lowest being recorded on 0 t ha-1 as 1.89 cm, 8.99 ¢cm and
14.02 cm. Treatment O t ha-1, (i.e. without poultry manure) could not support appropriate growth of the plants
because the residual nutrient content of the soil was inappropriate to support growth of cowpea. Shows that
lower nutrient content of the soil below critical level can enhance poor performance of crop thereby making the
plants to produce shorter plant [12]. The result confirmed that Soils in Sierra Leone differ in their physical and
chemical characteristics and productivity due to differences in physiography. Deficiencies of available major
and micronutrients are widespread and information on soil fertility status is lacking. However, those plants that
received 15 t ha-1 of poultry manure supplied enough nutrients that could support appropriate nutrition and
growth of the test plant. Therefore, ability by these plants to photosynthesize, has led to an increase in growth
and development of the crop resulting in the production of taller plant height per plant. These findings are in
agreement with [13]; who observed that organic manures can sustain cropping systems through better nutrient
recycling which would give rise to crop improvement in growth and development as well as yield. However,
there was also a significantly (p<0.05) affected the growth of cowpea as influence by the time of planting. From
the result, cowpea planted during the second planting season (September) significantly produced taller plant
compared to those in first planting season (June). This increment in plant height eventually could be due to that

the second season was more favorable to cowpea growth since cowpea is a drought tolerant crop.

Highest numbers of cowpea 14.05, 22.08 and 24.89 was recorded at the rate 15 t ha-1 at 4,6 and 8 weeks after
crop emergence followed by 10 t ha-1, which had the second highest number of leaves of 10.89, 16.35 and
18.13 compared to control gave the least number of leaves of 6.94, 7.25 and 8.89 (Table 1, 2, 3). However,
between the two growing season, cowpea planted within the second planting season has more number of leaves
produced compared to those planted during the first planting season. This implies that during the first season
most of the photosynthetic dissimilate was used for leaf production while in the second season it was used for

pod production. This is in agreement with the report given by [14], that leaves of cowpea plants sown in
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September were smaller due to the effect of planting dates. Reported that delay in sowing of cowpea decreased

the length of vegetative and reproductive growth stages of cowpea [15].

Table 2. Effect of Poultry Manure Application Rate on Cowpea Growth at 4AWAP.

Treatments Plant height Leaves Number Stem Girth Leaf Area 4AWAP
4WAP (cm) 4WAP plan-1 4WAP (cm) (cm2)
0 tha-1 1.89 6.94 0.17 2.13
5 tha-1 8.35 8.5 0.28 3.16
10 tha-1 13.52 10.89 1.12 8.33
15 tha-1 15.02 14.05 1.34 12.08
Season
Rain 18.3 271 327 20.29
Dry. 24.0 224 39.2 25.23
F-Statistics
Treatment 0.25** 0.55** ns 0.42**
Season 4.57*%* 2.22%* 0.68** 2.90**
Treatment *Season 1.22* 0.232** 0.89** 0.90*

Table 3. Effect of Poultry Manure Application Rate on Cowpea Growth at 6WAP.

Treatments Plant Height Leaves Number Stem Girth Leaf Area 6WAP
6WAP (cm) 6WAP plan- 6WAP (cm) (cm?)
0 tha 8.99 7.25 1.09 6.01
5 tha 24.13 10.78 1.21 8.0
10tha™ 38.25 16.33 1.38 10.01
15 tha™ 52.37 22.08 2.03 15.13
Season
Rain 23.01 33.9 39.61 26.44
Dry. 26.04 28.09 42.01 29.87
F-Statistics
Treatment 2.34%** 0.89* ns 1.09**
Season 3.26** 3.51** 1.90** 2.90ns
Treatment *Season 4.02** 2.90* 1.67** 1.09**

Table 4. Effect of Poultry Manure Application Rate on Cowpea Growth at SWAP.

Plant Height Leaves Number Stem Girth Leaf Area SWAP
Treatments
8WAP (cm) 8WAP plan-1 8WAP (cm) (cm2)
0 tha-1 14.02 8.89 2.08 8.02
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Treatments Plant Height Leaves Number Stem Girth Leaf Area SWAP
8WAP (cm) 8WAP plan-1 8WAP (cm) (cm2)
5 tha-1 32.04 13.9 2.68 12.08
10tha-1 48.05 18.13 3.05 15.12
15 tha-1 58.02 24.89 4.08 24.09
Season
Rain 28.9 42.6 40.98 37.05
Dry. 343 321 45.6 42.17
F-Statistics
Treatment 6.78* 4.90** 7.21* 8.21**
Season 5.52** 6.12%** 3.23** 6.09**
Treatment *Season 0.45** 0.02** 0.041** 0.89**

These results are consistent with [13] who observed a similar trend when he was working with farmyard
manure. These findings are also similar to those by [12] who observed highest leaf number in cucumber plants
treated with the highest rate of 12 t ha-1 while the least number was recorded at 0 t ha-1 of poultry manure.
Lowest leaf number recorded in the 0 t ha-1 could be attributed to the fact that it could not support appropriate
growth of the plants because the residual nutrient content of the soil was inappropriate to support growth of
cowpea, probably the nutrient content of the soil was below the critical level hence poor performance of the
crop. This means that the higher the nutrients applied to the soil, the higher the number of leaves/plant. This
observation is consistent with works of [16]; [17].

Also there was a variation on the stem girth of cowpea from the different treatment, however, treatment with
15 t ha-1 recorded thicker stem girth while the thinner stem were recorded at 0 t ha-1. Result obtained can be
attributed to the fact that the cowpea plants had enough nutrients for rapid growth and stem development
considering the composition of the poultry manure having higher N content responsible for stem elongation. It
was observed that the higher the nutrients in poultry manure applied, the thicker the stem produced per plant.
However, all tested plant grown during the second planting season recorded thicker stem as compared to those
in the first planting season period. The findings meant be attributed that the cowpea were able to utilize the
nutrient more during the second planting season as there was a steady rainfall while those planted in the dry

meant be due to erosion or other factors.
3.3. Cowpea Fruit Yield

There was significant difference (p<0.001) in cowpea overall fruit yield. All the experimental plots generally
showed an increase in number of pods, plant biomass, grain yield plan-1 and dry weight grains with increased
rates poultry manure. Fruit yield increased as manure rates increased (Table 5) with the highest number of pods
was produced from plant treated with 15 t ha-1 (23.88g) with the lowest fruit production in 0 t ha-1. However,
15 t ha-1 significantly showed heavier biomass of 123.41g, heavier grain weight plan-1 and heavier dry weight
of grains of 30.53g while the lowest yield was recorded at 0 t ha-1 (Table 5). Low cowpea yields and little
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vigorous growth obtained with low manure application rate of 0 t ha-1 could be attributed to insufficient levels
of nutrients supplied by 0 t ha-1 to the plants for normal growth. The highest manure rate of 15 t ha-1
significantly gave the highest yields and vigorous vegetative growth; this could be attributed to a high nutrient
level supplied by the treatment per unit volume of soil resulting in high crop growth rate and vigor especially in
the second planting season (September period). This observation may indicate that the increase in poultry
manure resulted to significant increase in growth and higher fruit yield. This observation concurs with the works
of [18] who earlier reported that an increase in manure among treatments will lead to a significant increase in
treatment means. The results are also similar to [12] who observed the same trend when he studied the effect of
different poultry manure levels on cucumber. Similar work by [19] indicated that higher fruit mass was obtained
from cucumber plants that received 20 t ha-1 of poultry manure possibly because higher rates of manure
improved the soil conditions for crop establishment as well as released adequate nutrient elements for yield
enhancement. Interestingly, result clearly showed that within the two planting season there was a significant
yield variation with higher yield production of cowpea during the dry while low yield production was mainly in
the first planting season. During the second season, the critical day length became shorter with high
temperatures which led to quick stimulation of flowers leading to pod production. These results were in
accordance with those of [2] that favorable climatic conditions prevailing during sowing dates reflected on the
stimulation of cowpea production in Egypt. This high weight of fresh seeds was attributed to cold and moist
conditions caused by frequent rainfall in the first season and [21] reported that differences in 100-seed weight of

cowpea varieties may be due to rainfall as a major factor in the weather conditions experienced in the field.

Table 5. Effect of Poultry Manure Application Rate on Yield Component of Cowpea.

Treatment Number of Plant Biomass (g) Grain Yield Plan? bry YVeight of
Pod/Plant (g) Grains Plan™
0 tha 8.07d 44.02d 22.02d 12.12d
5 tha 11.63c 78.85¢ 54.89c 16.23c
10tha™ 17.75b 101.13b 57.44b 20.88b
15 tha™ 23.88a 123.41a 60.12a 30.53a
Season
Rain 88b 34.8b 38.7b 42.90b
Dry 98a 47.2a 52.2a 58.02a
F-Statistics
Treatment 0.89** 0.68*** 1.09** 1.21**
Season 2.48** 1.04** 2.09** 4,12%**
Planting Season 2.08** 2.45** 3.67** 2.24**

1\VV. CONCLUSION

In this experiment, poultry manure was found to be a pool of essential nutrients that slowly extract minerals
into a soil solution that can be extracted or dug by plant roots and used by the plant for body function, growth,

and development throughout its life cycle. Studies have shown that cowpea yields can be increased by adding
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animal manure especially poultry manure to ensure food security. However, result shows a strong linear
relationship between growth rate and fruit yield of cowpea, manure application rates and time of planting. It was
concluded that manure application rates and the appropriate time of planting had effects on Vigna Unquiculata
growth rate and fruit yield in terms of plant height, leaf number, stem girth and leaf area, as well as the fruit
yield including number of pods, grains produced per pods, grain weight, plant biomass etc. Cattle manure
application rate of 15 t ha™ gave the highest growth rate and fruit yield of cowpea especially when planted
during the second planting season (September) hence could be adopted by resource poor smallholder cucumber
farmers in the country where the manure is readily available.
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