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AN ASSESSMENT OF FARMYARD MANURE RATES ON THE GROWTH AND YIELD
OF OKRA (Abelmoschus esculentus L. moench) IN FADAMA AREA OF SOKOTO

Aminu, A.1 and Usman, S.2
1Department of Agricultural education,

Adamu Augie College of Education Argungu, Kebbi State, Nigeria
2Department of Soil Science, Faculty of Agriculture, Federal University Dutse, Nigeria

Abstract
Farmyard manure plays vital roles in the rehabilitation and management of soil quality for better
crop production. Assessment of farmyard manure rates on the growth and yield of okra the
(Abelmoschus esculentus L. moench) was studied at the Fadama site of the Usmanu Danfodiyo
University Sokoto between 1998 and 2015 in the months of July through October. The farmyard
manure used throughout the period of the study was collected from Usmanu Danfodiyo University
farm. The objective of this assessment was to determine the effect of farm yard manure rates (0, 10,
20 and 30 tons/ha) on growth and yield of okra (Samaru Local II and Jokoso) in a Randomised
Complete Block Design (RCBD). This result indicates that there was no significant (P > 0.05) effect
of farmyard manure (FYM) rates on the two okra cultivars.

Keywords: Farmyard manure, Okra cultivars, Yield, Growth

Introduction
Okra (Kingdom: Plantae, Order: Malvales,
Family: Malvaceae, Genus: Abelmoschu and
Species: A. esculentus) is originated in
tropical Africa and spread to other tropical
areas of the world, and now available in many
countries of Africa, Asia and Arab
(Purseglove, 1974; Kochhar, 1986; Devlin
and Yee, 2005). It is a vegetable crop that has
many vital nutrients (Vitamin A, B6 and C,
Calcium, Iron, Potassium and Magnesium),
which are useful in human body (NRC,
2006). Physiologically, the plant erects about
2 meters tall, with slightly hairy stem and
large alternate, cordate leaves, which are
divided into 3 or 5 pointed lobes with notched
margins (Cobley and Steele, 1976). The
edible portion of the fruit contains
approximately 86.1% moisture, 9.7%
carbohydrate, 2.2% protein, 1.0% fibre, 0.2%
fat and 0.9% ash, – typically a good source of
vitamins (A, B, C) and minerals (Kochhar,
1986). The fruits are used as vegetable when
fresh and green or after have been sliced into
pieces or dried and turned to powdery
(Cobley and Steele, 1976). The seeds are
sometimes roasted and used as a substitute for
coffee in Europe, and also the mucilage from
the stem and root yielded after immersion in
water for sizing paper in China (Kochhar,
1986). Okra Seed oil has been identified to
consists of four fatty acids: linoleic (30.31%),
palmitic (30.23%), oleic (29.09%) and stearic
(4.93%) and therefore, was considered as an

acceptable feedstock for biodiesel production
(Anwar et al., 2010). Morphological, thermal
and mechanical characteristics of the crop’s
fibres were also observed as potential
reinforcement in polymer composites (De
Rosa et al., 2010). The immature okra pods
are commonly consumed as a vegetable and
has attributes that could permit the fruit to be
used for many other purposes – their leaves,
buds, flowers are edible; dried seed to
produce oil, protein and coffee additive;
foliage for biomass and dried stems as a
source of fuel (Martin, 1982). The plant
produces many fruits with different length
and sizes, and can be harvested for diverse
commercial and economic purposes among
the rural people (Opara, 1990). Indeed, okra
has become most valuable vegetable crop
used by many households in Africa (NRC,
2006).

Generally, agriculture emerged the most
important source of livelihood to million rural
people in Africa and Asia (DESA, 2013). The
development of this permanent historical
human resource requires observations of the
past, present and future managements of all
crops grown on soil (Usman, 2013; Brady and
Weil, 2014). Soil offered many vital roles in
the processes of sustainable crop production
for economic development (Usman and
Kundiri, 2016). Therefore, the sustainability
and renewability of vegetable crops such as
okra require an improvement of soil quality
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and soil fertility for high growth yield.
Farmyard manure is a form of organic
fertilizers, which have been observed to
enhance soil quality, increases soil nutrients
availability and creates much biological
diversity for crop benefits (Wickama and
Mowo, 2001; Usman, 2007; Usman and Burt,
2013). Primarily, okra becomes an economic
vegetable and potentially a multiple-purpose
crop among the people living in a great part
of sub-Saharan African (Martin, 1982). This
further indicates the need for more research
into all components of the crop including
growth and yield performances, pest and
diseases, morphological characteristics
among others. Therefore, the objective of this
study was to determine the optimum
farmyard manure rate for growth and yield of
okra. This is hoping to help rural farmers
understand the values and benefits of using

farmyard manure in the growth of vegetable
crops such as okra in Nigeria. It is a
generalised perspective that inorganic
fertilizer is expensive and seems to be a cost
problem to rural farmers; the present study
will undoubtedly offers an alternative way for
them in the country.

Materials and methods

Study site
Assessment of farmyard manure rates on the
growth and yield of okra the (Abelmoschus
esculentus L. moench) was studied at the
fadama site of the Usmanu Danfodiyo
University Sokoto between 1998 and 2015 in
the months of July through October. The site
is geographically located in Sokoto state,
Nigeria (Figure 1).

Figure 1: Regional map of the study site

The soil is predominantly sandy clay loam
texture originated from the deposit of alluvial
particles attributed to most of the Fadama
floodplain areas (Singh and Babaji, 1990).
The major surface soil characteristics, which
are important components of surface soil
changes in some Fadama areas of the region
are alluvial, fluvial and various forms of
surface relief (Usman, 2016). The site is
associated with two important seasons

namely: rainy and dry season, these begin
from October to May and from June to
September/October, respectively (Arnborg,
1988; Usman, 2016).

Source of farmyard manure used
The farmyard manure used throughout the
period of the study was collected from
Usmanu Danfodiyo University farm. The
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manure used can be characterised as the
product of organic materials, which are
mixture of plant and animal materials
available in the farm. This important source
of soil fertility improvement has been used by
rural farmers in the study region.

Experimental design
The experiment was designed during the
rainy season in the months of July, August

and September in a 2 x 4 factorial trial. This
design was done based on Randomised
Complete Block Design (RCBD) with three
(3) replicates. The treatment consists of four
(4) rates of farmyard manures, which were
define as 0, 10, 20 and 30 tons/ha with two
(2) okra cultivars: Jakoso and Samaru local II.
Finally, combinations of 8 treatments were
produced as depicted in Figure 2.

Figure 2: Combination of 8 treatments

Cultural practices
The area of the experiment was measured at
14.4 m x 9.1 m. Each of the 24 plots tested
were also measured at 2.7 m x 1.8 m.
However, the well-rotted farmyard manure
was applied to the plots at various rates
according to the required treatments prior to
planting. The manure was broadcasted
uniformly and thoroughly mixed with the top
soil at a specific depth (0 – 10 cm). After this
cultural practice, three (3) seeds of each
cultivar (Jakoso and Samaru local II) were
sown at a spacing of 0.6 m x 0.45 m. These,
were later thinned to one plant per stand to
give a plant plantation of 37, 000 plants per
hectare. Weeding was done 25 and 54 days
after planting (DAP). At 28 DAP, about 250
kg/ha NPK (20-10-10) fertilizer was also
applied in each plot by side dressing.

Data collection
Data was collected on growth and yield
parameters. Growth parameters were
observed and recorded in days at 50 percent
flowering stage when half number of the
plants from each plot flowered. LA was
estimated on individual leaves from the three
(3) randomly sampled plants in each plot,
using a linear regression equation of Y = –
3.46 + 0.698 X derived by Usman (1995)
where Y is the estimated leaf area and X is
product of the length and width of individual
leaves, while LAI was derived by dividing the
estimated LA with the ground spacing of 0.6
m x 0.45 m. Both the plant height and number
of branches were taken at the same time at
end of the harvest. Plant height was
determined by measuring the length of the
stem of individual plants from above the
ground level to tip. The number of branches
was taken by counting the number of primary
branches of the individual plants in a plot.
Data for yield components were recorded
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from the total number of pods harvested from
individual plants in a plot, while the
cumulative weight of total fresh pods
collected at 4 days interval was measured and
recorded. All the data recorded were
subjected to analysis of variance as outlined
by Gomez and Gomez (1984).

Results and discussion
The effect of farmyard manure rates on days
50% flowering, growth and yield components
of two okra plants (Jokoso cultivar and
Samaru local II cultivar) are presented in
Table 1, 2 and 3, respectively. Table 1
provides complete depictions of all the mean
treatments in block totals of two cultivars on
days 50% flowering.

Table 1: Effect of farmyard manure rates and cultivars on days to 50% flowering in okra
Treatment Block I Block II Block II Treatment

mean
Treatment
total

M0V1 79 78 79 78.67 236
M0V2 78 79 82 79.67 239
M1V1 78 81 81 80 240
M1V2 79 70 79 76 228
M2V1 77 81 79 78 237
M2V2 65 78 77 73.33 220
M3V1 77 77 82 78.67 236
M3V2 77 67 82 75.33 226
Block totals 610 611 641 619.67 1862

M0 = 0 ton FYM/ha, M1 = 10 ton FYM/ha, M2 = 20 ton FYM/ha, M3 = 30 ton FYM/ha; V1 = Jokoso
cultivar, V2 = Samaru local II cultivar

Table 2: Effect of farmyard manure rates on growth of two okra cultivars
Treatment Days to 50%

flowering
Plant height
(cm)

No. of branches
per plant

Leaf area
(cm2)

Leaf area
index

FYM rates (t/ha)
0 79 72.00 3 2314.75 0.86
10 78 91.86 3 2433.29 0.90
20 76 83.76 3 2078.29 0.77
30 77 87.43 3 2200.52 0.82
LSD0.05 NS NS NS NS NS
Okra cultivars
Samaru local II 76 81.54 4 2371.42 0.88
Jokoso 79 85.54 2 2142.03 0.79
LSD0.05 NS NS NS NS NS

Table 3: Effect of farmyard manure rates on yield and yield components of two okra cultivars
Treatment No. of pods

per plant
Mean pod
weight (g)

Fresh pod weigh
(g/plant)

Fresh pod yield (kg/ha)

FYM rates (t/ha)
0 4 20.62 80.88 1954.70
10 3 22.86 79.42 2193.45
20 5 24.08 105.32 2746.71
30 5 24.94 125.37 3458.99
LSD0.05 NS NS NS NS
Okra cultivars
Samaru local II 5 22.32 108.59 2872.74
Jokoso 4 23.92 86.91 2804.18
LSD0.05 NS NS NS NS
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Table 2 and 3 indicate the outcome of
farmyard manure rates on plant growth and
yield performances of two okra cultivars.
These explain that there were no significant
(P>0.05) effects of FYM rates or cultivars on
day 50% flowering, plant height, number of
branches, LA and LAI of okra (Table 2).
Likewise, there were no significant effects on
the yield and yield components: number of
pods per plant, pod weight, fresh pod weight
per plant and pod yield per hectare (Table 3).
It is also confirmed that there were no
significant FYM by cultivar interaction in all
the parameters studied. However, application
of 30t/ha manure seemed to produce the
highest yield per hectare.

All growth parameters and yield components
measured in this study were not significantly
affected by the cultivars and manure rates,
even though there were some variations based
on average between the two okra cultivars
tested. This observation contradicts the of
study made by Opara (1990) who observed a
significant difference in plant height, number
of branches, LA and LAI of the three eggplant
varieties at different poultry manure rates
applied. Also, contrary to the effect observed
on yield components in this analysis, Opara
(1990) noted a significant effect on yield at
higher poultry manure rates compared to no
application. This could be attributed to the
high level of N, P and S content in poultry
manure as compared to other manure sources
(Uriyo et al., 1979; Usman and Burt, 2013).
Adelana (1983) noted a significant increase in
fruit yield and LAI in V35 compared to
Jokoso, this is contrary to this study. Tindall
(1977) also indicate that genetic constitution
of cultivars he worked with might be
responsible for the observed variations of
crops of the same species grown under similar
soil and climatic condition. The response to
FYM observed in this study may be attributed
to a probable high level of nutrients in the soil
which might have to mask the effects of the
nutrients levels of the FYM applied (Singh
and Babaji, 1990).

Conclusion
The study presented the results of the trial
which provides an overview of the practical
importance of two okra cultivars namely:
Samaru Local II and Jokoso. These two
cultivars have not responded to farmyard

manure application. Of this, it can be
recommended that application of 30t/ha
manure could produce the highest yield per
hectare compared to other applications as
noted in this study. However, environmental
factors such as soil, climate, organisms as
well as source of manure should be re-
considered as important parameters to further
evaluate and test the two cultivars.

Acknowledgement
We acknowledge the Faculty of Agriculture
and department of Crop Science at Usmanu
Danfodiyo University Sokoto for all the
support provided at the time of this research.
We thank Dr. C. O. Muoneke for his
constructive comments. Also, sincere thanks
go to the staffs’ management working at
Usmanu Danfodiyo University farm for the
assistances and cooperation offered for the
successful completion of the research.
Improvements added to this paper by S.
Usman were also acknowledged.

References
Adelana, B. O. (1983). A study of the growth

of two varieties of okra. The 5th annual
conference of the Horticultural Society
of Nigeria. University of Nigeria,
Nsukka, Nigeria.

Anwar, F., Rashid, U., Ashraf, M. and
Nadeem, M. (2010). Okra (Hibiscus
esculentus) seed oil for biodiesel
production. Applied Energy 87 (3):
779–785.

Arnborg, T. (1988). Where Savannah Turns
into Desert. International Rural
Development Centre, Swedish
University of Agriculture. Science
Rural Development Studies No. 24,
Pp.23.

Brady, N. and Weil, R. (2014). The nature
and properties of soils. 14th ed.
Copyright © Pearson Education, Inc.,
Upper Saddle River, New Jersey, USA.

Cobley, L. S. and Steele, W. M. (1976) An
introduction to Botany of tropical crops
(2nd ed.). Logman Group Ltd., London.

De Rosa, I. M., Kenny, J. M., Puglia, D.,
Santulli, C. and Sarasini, F. (2010).
Morphological, thermal and



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

6

mechanical characterization of okra
(Abelmoschus esculentus) fibres as
potential reinforcement in polymer
composites. Composites Science and
Technology 70 (1): 116–122. doi:
10.1016/j.compscitech.2009.09.013.

DESA (2013). World economic and social
survey 2013: Sustainable devolvement
challenges. Department of Economic
and Social Affairs (DESA), United
Nations, New York, USA.

Devlin, J. and Yee, P. (March 2005). Trade
Logistics in Developing Countries: The
Case of the Middle East and North
Africa. The World Economy 28 (3):
435–456.

Gomez, A. K. and Gomez, A. A. (1984).
Statistical procedure for agricultural
research (2nd ed.). Wiley-Inter-Science
Publication, New York.

Kochhar, S. L. (1986). Tropical crops.
Macmillan Publisher Ltd,
Bassingstoke.

Martin, F. W. (1982) "Okra, Potential
Multiple-Purpose Crop for the
Temperate Zones and Tropics".
Economic Botany 36 (3): 340–345.
doi:10.1007/BF02858558.

NRC (2006). "Okra" Lost Crops of Africa.
National Research Council (NRC).
National Academies Press. ISBN 978-
0-309-10333-6.

Opara, C. N. (1990). Aspect of the
morphology and fruit characteristics of
three solanum varieties and their
responses to rates of poultry manure
applications. A postgraduate research,
University of Nigeria, Nsukka, Nigeria.

Purseglove, J. W. (1974). Tropical crops
dicotyledons (3rd ed.). Longman Group
Ltd. London.

Singh, B. R. and Babaji, G. A. (1990).
Characteristics of the soil in Dundaye
district 2: the Fadama soils of the
University Farm. Nigerian Journal of
Basic and Applied Science, 4: 29 – 39.

Tindall, H. D. (1977). Vegetable crops
research in Anglo-Phone West Africa.
Proceedings of Vegetable Crop
Research, IITA, Ibadan, Nigeria.

Uriyo, A. P., Mongi, H. O., Chowdhury, M.
S., Singh, B. R. and Semoka, J. M. R.
(1979). Introductory Soil Science.
Tanzania Publishing House, Tanzania.

Usman, A. M. (1995). Effect of NPK
fertilizer rates and age at pruning on
growth and seed yield of okra
(Abelmoschus esculentus L. Moench)
cv. Samaru Local I’ 31 PP.
Undergraduate Project Thesis.

Usman, S. and Kundiri, A. M. (2016). Role of
soil science: an answer to sustainable
crop production for economic
development in sub-Saharan Africa.
Int. J. Soil Sci. 11(2): 61 – 70. DOI:
10.3923/ijss.2016.61.

Usman, S. (2007). Sustainable soil
management of the dryland soils of
northern Nigeria. GRIN Publishing
GmbH, Munich, Germany. (Book):
ISBN 978-3-640-92122-5. 155 pp.

Usman, S. (2016). Surface soil factors and
soil characteristics in geo-physical
milieu of Kebbi State Nigeria.
Eurasian Journal of Soil Science. 5 (3):
209–220. DOI:
http://dx.doi.org/10.18393/ejss.2016.3.
209-220.

Usman, S. and Burt, P. J. A. (2013).
Preliminary experimental assessments
of 12 different organic materials for
soil quality and soil fertility
management exercises. Int J of Cur Res
and Rev, 5, (6): 7-15.

Usman, S., (2013). Understanding Soil:
Environment and Properties Under
Agricultural Conditions. Publish
Amera, LLLP, Baltimore, USA (ISBN
978-1-6279-853-3).

Wickama, J. M., Mowo, J. G. (2001). Using
local resources to improve soil fertility
in Tanzania. Managing Africa’s Soils,
12. IIED, February, 2001.



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

7

STATUS AND DISTRIBUTION OF EXCHANGEABLE CA AND K IN SOILS OF DADIN
KOWA GOMBE STATE, NIGERIA

Salem, A., Askira, M. S., and Umar, S.
Department of Soil Science, Federal University Kashere, Gombe State, Nigeria

Corresponding Author: salemabdull126@gmail.com +2348023585326

Abstract
Calcium and Potassium have been recognized to participate in physiological activities in plants, and if
it is inadequate or in excess supply, plant growth is hampered due to an imbalance in nutrient elements.
An assessment was conducted to determine the status and distribution of exchangeable calcium and
potassium in soils of research and training farm of Federal College of Horticulture Dadin kowa,
Gombe State. A total of twenty-four (24) soil samples were collected from 0-15 and 15-30cm depths
from six purposively selected representative locations within the research farm and analysed in the
laboratory using standard procedures. The results revealed that the soils in the study area were
predominantly Loam in texture, slightly acidic (mean=pH 6.44), and low in organic carbon, which
ranged from 0.44 – 1.12 (mean = 0.66g/kg). The results of the study also indicated that the content of
Ca and K in the studied soils ranged from 2.16-3.20 (mean=2.50) cmol (+)/kg and 0.19-0.27
(mean=0.23) cmol (+)/kg respectively and were rated medium in levels, indicating a fairly good supply
for the effective growth of plants. Also, the variability of both cations across locations were found to be
statistically not Significant (p< 0.05), while K content shows a significant (p< 0.05) variation across
depths. Owing to the Medium levels content of exchangeable Ca and K in the soil and its availability
for plant uptake, effective monitoring and periodic application of fertilizer containing Ca and K is
recommended to improve the overall fertility of the soil within the study area. Crops grown in all the
locations will also benefit from organic matter application.

Key words: Status, Exchangeable, Calcium, Potassium, Loam

Introduction
Calcium and Potassium are regarded as

essential e lements and are required in adequate
and suitable amount for effective plant growth
(Olaitan and Lombin, 1988). Calcium is an
essential constituent of the middle lamella of
the cell wall and helps in increasing the
stiffness of straw (Uriyo and Mongi, 1983).
Due to its meristematic activity (facilitation of
cell division), calcium promotes early root
development, earliness and good seed
production, and also plays a physiological role
in inducing nodule formation of soyabean
(Ezekiel, 2011).

Ca deficiency are quite rare for most
plants, but when it occurs it is usually
associated with growing points, such as buds,
unfolding leaves, fruits and root tips (Uriyo and
Mongi, 1983). Some of the factors responsible
for Ca deficiency or losses include soil pH
(acidic), leaching, erosion and crop removal
(Uriyo and Mongi, 1983)

The quantities of potassium found in
most plant tissues are close to those of nitrogen,
thus, making potassium the second element
needed by plants in large quantities (Uriyo and
Mongi,1983, Brady and Weil, 2013b).
Potassium is an activator of a number of
enzymes involved in amino acid synthesis into
proteins and also facilitates normal cell division
in young meristematic tissues (Brady and Weil,
2013b). Thus, under potassium deficiency
conditions, the net synthesis of complex
carbohydrates, protein and nucleic acids is
highly reduced and the synthesis of sugars,
amino acids and nucleotides is increased
(Brady and Weil, 2013b).

Increasing Ca: K ratio in the soil
solution depresses the uptake of K and hence
over-liming can result in decreased K uptake.
Where potassium is in excess, calcium prevents
its luxury consumption by the plant thereby
reducing wastage (Uriyo and Mongi, 1983).
Calcium and potassium depletion as compared
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to other plant nutrients especially in the zone
immediately surrounding growing plant roots,
due to crop removal, leaching and soil erosion
has also been recorded (Brady and Weil,
2005a).

In view of the essentiality of both Ca
and K in the effective plant growth, in addition
to the fact that little work has been done to
determine the status and distribution of Ca and
K within the study area, this study is therefore
initiated with the objective of determining the
status and distribution of Ca and K in soils of
Dadin Kowa, Gombe state, Nigeria.

Materials and Methods
The study area

The study was conducted at Research
and Training Farm of Federal College of
Horticulture, Dadin Kowa, Yamaltu-Deba
Local Government Area of Gombe state, within
latitude 120 301 N and Longitude 110 451 E of
the Guinea savannah ecological zone of Nigeria
(Voncir, et al., 2007). The geology of Gombe
state is said to be tertiary continental sandstones
to the west of the Kerri-Kerri escarpment,
young cretaceous estuarine sandstone shales,
clays and siltstones at the foot of the scarp, and
cretaceous marine shales, limestone and old
cretaceous sandstones to the north east of the
scarp (BSADP, 1982). The climate is
characterized by two distinct seasons, wet and
dry seasons. The average annual rainfall is
about 900mm per annum, with mean annual
temperature, ranging between 300 C and 320 C,
and a relative humidity of 17 to 19%. The soils
are weakly leached ferruginous tropical soils in
the eastern plains and sandstone plains to the
west, with lithormorphic Vertisols (BSADP,
1982).

Soil sampling and handling
A total of twenty-four soil samples

were collected at 0-15 and 15-30cm depths
from six different, purposively selected
representative locations in research and
training farm of Federal College of Horticulture
Dadin Kowa, Gombe state.

The collected Soil samples were then
properly labeled in polythene bags and taken to
the laboratory for analysis. In the laboratory,
each sample was separately air dried ground

and passed through a 2mm sieve for laboratory
analysis as described by Agbenin (1995).
Particle size analysis was determined using the
Bouyouces hydrometer method, after
dispersing the soil samples with 5% Sodium
hexametaphosphate. Soil pH was determined in
1:1 water ratio using a glass electrode pH
metre. Determination of Organic carbon, was
done by the wet oxidation method as described
by Black (1965). Exchangeable bases were
determined using ammonium saturation
method. For the purpose of interpretation,
critical limits provided by Esu (1991) were
adopted for organic carbon and exchangeable
bases.

Data analysis
The Data generated were subjected to analysis
of variance (ANOVA) using Genstat 17th

Edition. Means that are significant are
separated using LSD, (Harry and Steven, 1995)

Results and Discussion
Physical and Chemical properties

The particle size distribution of the
soils, indicates that the soils have relatively
high sand (mean= 41.9%) and clay (mean=
25.22%) (Table 1) contents, given the soil a
generally sandy clay to clay texture. Sand and
Silt contents significantly (p< 0.05) differ with
locations, with mean values ranging from 33.9
– 54.4% and 25.28 – 39.78% respectively,
while clay fraction shows no significant (p<
0.05) difference. This is a common
phenomenon in soil in this agro-ecology as was
earlier reported by (Mustapha et al., 2011) who
worked on similar type of soils. Also, the clay
content increases with increasing depth in soils
studied, this is an indication of the process of
illuviation (Mustapha et al., 2011). However,
all the fractions depth wise did not vary
significantly (p< 0.05).

The soils reactions ranged from pH
6.29 – 6.66 (mean=6.44) indicating slightly
acidic reaction. Though generally acidic, the
pH values did not vary significantly (p< 0.05)
either with locations or depth considered. The
upper 0 – 15cm was less acidic (pH 6.48), than
the lower 15 – 30cm (pH 6.40), this could be
attributed to the high level of basic cations in
the surface soils (Table 2).
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Organic carbon content in the study
area was mostly found to be low (Esu, 1991),
as presented in Table 3, with values ranging
from 0.44- 1.12 (mean=0.66) g/kg (Table 2)
across locations. Even though the surface 0 -
15cm soils contained more organic carbon
(0.75g/kg) than the lower 15 - 30cm (0.55g/kg)
(Table 2), the difference was not statistically
significant (p< 0.05) This low level of Organic
carbon content could be attributed to the
prevailing dry conditions, where the biomass
production is low and the rate of mineralization
high (Aydinalp, 2010).

Exchangeable Calcium
The obtained values of calcium content

in the sampled soils as indicated (Table 2.)
between locations and soil depths, showed no
significant (p< 0.05) differences. The mean
calcium content between locations ranged from
2.16 - 3.20 (mean=2.50) cmol (+)/kg. There
was also no statistical difference (p< 0.05) in
values of calcium with depth. Generally, the
mean value of exchangeable calcium obtained
in this study is rated medium as per Esu (1991),
rating scale (Table 3), while the observable
decrease of calcium with depth could be
attributed to the climatic nature of the study
area. It is known that as the climate becomes
more arid the depth of calcium carbonate
accumulation becomes less, and more of the
calcium is deposited as soft white concretions
(Voncir, et al., 2007).

Exchangeable Potassium
Table 2. Shows that the K content

ranged from 0.19 - 0.27 (mean=0.23) cmol
(+)/kg. Even though there appears to be wide
variation in mean K content in the soils studied
between locations, the differences were not
statistically significant (p< 0.05). The top 0 to
15cm contained significantly (p< 0.05) higher
(0.27cmol (+)/kg) amount of K than the soils in
the 15 to 30cm stratum (0.20cmol (+)/kg)
(Table 2). But generally, the values of K
obtained for this study is rated medium as per
Esu (1991), rating scale (Table 3). The value
greater than 2cmol (+)/kg of K in soil, indicates
a fairly good supply and the response to potash
fertilization is unlikely (Fink and
Venkateswarly, 1982).

Exchangeable Magnesium
The values of Mg content in the soils

studied, ranged from 0.45 - 0.75 (mean=0.64)
cmol (+)/kg across locations (Table 2). It did
not significantly (p< 0.05) vary both across
locations and within depth in the soils. The
values obtained for this study was rated
medium as per Esu (1991), rating scale (Table
3). This seemingly medium rated value of Mg
content recorded in this study could be
attributed to the calcareous nature of the parent
material (Havlin et al., 1999).

Exchangeable Sodium
Exchangeable Na in the soils studied

(Table 2), varied widely ranging from 0.13 -
0.21cmol (+)/kg across locations and depth.
These values fall within the medium range as
per critical limit for available Na (Esu, 1991)
(Table 3). The results (Table 2) indicated a
statistically significant (p< 0.05) difference in
the content and distribution of Na across
locations and depths. The high value of Na
content recorded at the 15 to 30cm (0.19cmol
(+)/kg) depth, could be attributed to higher
leaching process within the soil (Brady and
Weil, 2013c).

Conclusion and Recommendations
The results of the present study have

indicated that the soils in the study area were
predominantly Loam in texture, slightly acidic
(mean=pH 6.44), and low in organic carbon.
The results of the study also indicated that the
content of Ca and K in the studied soils were
within the medium range indicating a fairly
good supply for the effective growth of plants.
Also, the variability of both cations across
locations were found to be statistically not
Significant (p< 0.05), while K content shows a
significant (p< 0.05) variation across depths.
Owing to the Medium levels content of the
exchangeable bases in the soil and its
availability for plant uptake, effective
monitoring and periodic application of
fertilizer containing Ca and K is recommended
to improve the overall fertility of the soil within
the study area. Crops grown in all the locations
will also benefit from organic matter
application.
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Table 1: Physical and chemical properties of soils of Research and Training Farm of Federal College
of Horticulture Dadin kowa

Variable Sand% Silt% Clay% Texture% pH OCg/kg

Location
FCHA 42.9 26.28 30.8 CL 6.66 0.44
FCHB 38.4 35.78 25.8 L 6.29 0.50
FCHC 54.4 25.28 20.3 L 6.60 1.12
FCHD 46.4 34.28 19.3 L 6.44 0.58
FCHE 33.9 39.78 26.3 L 6.32 0.73
FCHF 35.4 35.78 28.8 CL 6.31 0.59
Mean 41.9 32.86 25.22 6.44 0.66
LOS * * NS * NS
SE± 5.99 3.30 4.50 0.10 0.25
LSD (p<0.05)/SE+ 13.04 7.20 9.80 0.21 0.55
Depth (cm)
0 – 15 43.6 33.61 22.8 L 6.48 0.75
15 – 30 40.2 32.11 27.7 L 6.40 0.57
Mean 41.9 32.86 25.25 6.44 0.66
LOS NS NS NS NS NS
SE± 3.46 1.91 2.60 0.06 0.15
LSD (p<0.05)/SE+ 7.53 4.16 5.66 0.12 0.32

LOS=Level of Significance, LSD (p<0.05) = Least Significant Difference at 5% level of Probability,
NS=Not Significant, CL=Clay loam, L=Loam, OC=Organic Carbon

Table 2: Exchangeable properties of soils of Research and Training Farm of Federal College of
Horticulture Dadin kowa

Variables Ca K Mg Na
(Mg/kg)

Location
FCHA 2.16 0.21 0.45 0.19
FCHB 2.17 0.19 0.61 0.21
FCHC 2.59 0.25 0.69 0.13
FCHD 2.31 0.23 0.68 0.12
FCHE 2.57 0.27 0.75 0.17
FCHF 3.20 0.22 0.67 0.20
Mean 2.5 0.23 0.64 0.17
LOS NS NS NS *
SE± 0.51 0.04 0.10 0.02
LSD p<0.05)/SE+ 1.10 0.08 0.22 0.05
Depth (cm)
0 – 15 2.57 0.27 0.68 0.15
15 – 30 2.43 0.20 0.59 0.19
Mean 2.50 0.24 0.64 0.17
LOS NS * NS *
SE± 0.29 0.02 0.06 0.01
LSD p<0.05)/SE+ 0.64 0.05 0.13 0.03

LOS=Level of Significance, NS=Not Significant, LSD (p<0.05) = Least Significant Difference at 5%
level of Probability



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

12

Table 3: Critical Limits for Interpreting Levels of Analytical Parameters
Parameters Rating

Low Medium High
Organic C (g/kg) <10 10-15 >15
Excangeble Ca (cmol (+)/kg) <2 2-5 >5
Excangeble K (cmol (+)/kg) <0.15 0.15-0.30 >0.30
Excangeble Mg (cmol +)/kg) <0.3 0.3-1.0 >1.0
Excangeble Na (cmol (+)/kg) <0.1 0.10-0.30 >0.30

Source: Esu (1991)
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Abstract
The study examined cattle price trends and determinants of cattle supply in cross-border trade between
Nigeria and Niger Republic. Purposive sampling technique was employed in selecting one cross-border
cattle market (Maigatari) from Nigeria and another market (Dungass) from Niger Republic. Sample
price observations on 718 cattle in Maigatari and 699 cattle in Dungass were collected for one year
(2013) on fortnightly basis. Thus, totaling 1,417 cattle (1046 male and 371 female). Primary data were
collected with the aid of structured questionnaires and recurrent data collection form. The results show
the average price of adult bull was N113,804.90 ($734.22) and N96,000.0 ($619.35) in Maigatari and
Dungass markets, respectively, while for the young bull the prices were N59,137.90 ($381.53) and
N56,000.0 ($361.30) at the respective markets. The results also revealed that price trends for bull and
cow fluctuate between the months of the year, where highest price was recorded December and lowest
price was observed in August in both market locations. The results further, reveal that cattle price in
Dungass (frontier) market was high and significant (P<0.01) and correlated with the price of cattle in
Maigatari (terminal) market. The results also show supply in Dungass market was high and
significantly (P<0.01) correlated with the supply of cattle in Maigatari market. The result further
reveals that regression coefficient with respect to cattle price, market location and seasons of sale had
significant (P<0.001) influence on cattle supply in the study area. The R-square was found to be 0.868,
implying that about 87% of the variation in cattle supply was influenced by these variables included in
the model. The F-ratio (1027.26) which measures overall significance of all the explanatory variables
was significant at P<0.001. The average monthly market supplies were 3,846 and 1,721 heads at
Maigatari and Dungass markets, respectively. The t-test result indicates a significant (P<0.05)
difference between market supplies of cattle in the two markets studied. The market supplies in both
Maigatari and Dungass was highest in December and lowest in the month of August. It concluded that
cattle price trends fluctuate between the months of the year and most of variables included in the model
has significant influence on cattle supply in the area. Thus, the study recommends an effective market
information gathering and dissemination systems that are needed to transmit market preferences to
producers and traders may help in enhancing cattle supply in the study area.

Keywords: Determinants, Market integration, Nigeria, Niger Republic, Price Trend and Supply

Introduction
The contribution of livestock

production to general food supply in
developing countries is increasing more than
that of cereals. Demand for beef is largely
driven by the Federal Republic of Nigeria, as
Nigerians make up 50% of beef consumers in
ECOWAS countries (Martins, 2014). Nigeria
is experiencing a historic demographic
expansion and a spectacular change in food
habits. With a population growth of 2.8% per
year, the country’s own domestic production
is far from being able to meet demand
(Martins, 2014). Nigeria is forced to import
more than 25% of the beef consumed, and is
therefore a major outlet for Sahel livestock,

via direct sales or the moving of    herds for
commercial purposes.

Livestock operations contribute
about 5% of GDP, whereas agriculture
contributes about 40% of GDP (CBN, 2014
and NBS, 2014). The population of livestock
as at 2013 was estimated at 18,149,000 cattle,
34, 120,000 sheep, 43,500,000 goats and
175,940,000 poultry (Martins, 2014). Nigeria
is a major hub of animal product consumption
in West Africa and it is the largest livestock-
raising countries in the region. Meeting the
ever-increasing domestic demand and access
to these flourishing markets are major
economic stakes for Nigeria and for the
neighboring Sahel countries that raise
livestock. By its population and capacity for
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animal production and 25% of livestock herds
in the sub-region, Nigeria is by far the leading
livestock producer in Central and West
Africa. The country’s cattle herds are
estimated at over 18 million head, far ahead
of Niger (8.7 million), Mali (8.2 million) and
Chad (7 million).

Market integration is a central issue
in many contemporary debates concerning
the issues of market liberalization. Market
integration is perceived as a precondition for
effective market reform in developing
countries. The high degree of market
integration means the markets are quite
competitive and provide little justification for
extensive government intervention designed
to improve competitiveness to enhance
market efficiency. Three types of market
integration are identified in the literature:
inter-temporal, vertical and spatial. Inter-
temporal market integration relates to the
arbitrage process across periods. Vertical
market integration is concerned with stages in
marketing and processing channels. Spatial
integration is concerned with the integration
of spatially distinct markets i.e. if price
changes in one market are fully reflected in
alternative market then these markets are said
to be spatially integrated. The concept of
market integration has normally been applied
in studies involving spatial market inter-
relatedness (Fadiga, 2013). The specific
objective of the study is to:
i. Examine cattle price trends and market

integration in the study area
ii. Evaluate the socio-economic factors

influencing cattle supply in the study
area.

Hypotheses
The following null hypotheses are formulated
for this study.
i. H1: Dungass border market in Niger

Republic is not integrated with Maigatari
border market in Nigeria.

ii. H2: Cattle supply in the study area is not
significantly influenced by cattle price,
market locations and seasons of sales.

Theoretical Framework
The standard neo-classical model of

price formation states that the forces of
supply and demand determine market prices
(Abdullahi, 2014). Key assumptions of this
model include the following: many buyers

and sellers, homogenous products,
information is perfect and there is little or no
government intervention (Mahmoud, 2010).
Lines (2008), argues that price is formed
through actual or implicit negotiations
between market actors. He asserts that, it is an
outcome of the complex interplay of
economic interests and negotiating strengths
i.e. relative market power of suppliers and
buyers. Fadiga (2013), observed that buyers
of live cattle are not interested in cattle as
physical goods; rather, they are base their
decision on attributes such as coat color,
agro-ecological origin, body condition,
breed, and sex.

For price integration, simple
bivariate correlation coefficients measure
price movements of a commodity in different
markets. This is the simplest way to measure
the spatial price relationships between two
markets. The strength of correlation as
measured by the correlation coefficient is a
measure of market integration (Norman,
1975). The coefficient will be interpreted as
measure of how closely price movements of
a commodity at different markets are linked.
Correlation analysis is the statistical tool
which is used to describe the degree to which
one variable is linearly related to another
(Richard and David, 1999). Pagano (1997)
defined correlation as the degree of
relationship existing between two or more
variables. To measure the strength of the
correlation between two variables the
correlation coefficient was used. It is a
number which lies between -1 and +1. A
value of r = 0 signifies that there is no
correlation, while the further away from 0
(towards -1 or +1) r is, the stronger the
correlation (Francis, 1998). Furthermore,
when r is positive X and Y increase or
decrease together. The higher the correlation
of prices between pairs of markets for a
particular product, the better integrated the
markets are for the particular commodity. A
low-price correlation indicates either time
lags, lack of information and economic
efficiency and could also indicate flow of
trade between markets that are separated due
to high transaction cost.

The hedonic price function based on
analysis of Covariance (AnCov) for different
type of livestock can be described as a
function of qualitative and quantitative
variables (Abdullahi, 2014) as follows:
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P = f (X, Z) + e ------------------------------ (1)

Where;
P = Observed price of livestock
X = Set of discrete (qualitative) factors
Z = Set of covariates (quantitative factors)
e = Error term

American economist Rosen in 1976
put forward the equilibrium model of market
supply and demand based on product
characteristics. Under the condition of perfect
competitive market, with maximizing
consumers’ utility and producer’s profit as
the goal, Rosen (1976) analyzed theoretically
the long term and short-term equilibrium of
the heterogeneous product on market supply
and demand. Furthermore, on the supply of
livestock to markets, Mahmoud (2010)
classified five general categories of factors
that can influence the supply of cattle to
markets. These factors are economic,
ecological, technological, institutional and
uncertainty. The ecological determinants,
such as rainfall and other climatic factors,
have a positive impact on the availability of
beef animals to be marketed. In addition,
Mahmoud (2010) identified access to market
information as an important determinant of
market participation. The proximity to market
information can influence production costs
and, consequently, supply response. Remote
locations with poor road conditions result in
high costs of moving livestock to markets and
hinder marketing efficiency. Also, the
shortcomings of infrastructure seriously
impede the physical flow of livestock to the
market.

Methodology
Study Area

The study was conducted in
Maigatari cattle market in Jigawa State,
Nigeria and Dungass cattle market in Zinder
State (Region), Niger Republic. Jigawa State
is located between latitudes 11o N and 13o N
and longitudes 8o E and 10o E. with a tropical
climate and the temperature varies at different
times. High temperatures are normally
recorded between the months of April and
September. The daily minimum and
maximum temperatures are 15°C degrees and
35°C, respectively. The rainy season lasts
from May to September with average rainfall
of between 600 mm to 1000 mm. The state is

situated within the Sudan savannah
vegetation zone, but there are traces of
Guinea savannah in the southern part of the
state. The State cover about 23,287Km2 and
projected population of about 5,041,491
persons in the State as of 2011 (NBS, 2012).
The State shares borders with Zinder State in
Niger Republic to the North, to the South with
Bauchi State, to the West with Kano State and
Yobe State to the East. The State is mainly
agricultural and commercial centre of the
trans-Sahara trade especially in Maigatari.
The name Jigawa is a Hausa word used to
describe a vast loamy but non-marshy soil.
The major ethnic groups are Hausa – Fulani.
The main economic activities in the State are
agriculture and trading. The major crops
grown include sorghum, millet, maize, wheat,
rice, cowpea, sesame, cotton, groundnut and
vegetables such as tomato, pepper, onion,
cabbage and carrot among other. In addition,
fish production and animal husbandry are
widely practiced in the Stae with major
livestock being cattle, sheep, goat and
dromedaries, among others (Wikipedia
History of Jigawa State, 2015).

Zinder State in Niger Republic is
located between latitudes 130 N and 80 N; and
longitudes 00 E and 80E and it is situated at
elevation of 460 meters above sea level. It
shares boundary with Agadez Region in
Niger Republic at the North, Jigawa State in
Nigeria at the South, Yobe State in Nigera at
the Southeast and Katsina State in Nigeria at
the Southwest, the average annual
temperature and rainfall in Zinder are 28.0°C
and 380mm, respectively. The Region covers
145,430 km² and population was estimated at
256,000 persons as of 2012 (Wikipedia
Zinder Region, 2015). Zinder experiences on
average 411 mm of rainfall per year, or 34.3
mm per month. The wettest weather is in
August when an average of 168.1 mm of
rainfall occurs and driest weather occurs in
December and January. The languages
spoken are Hausa, Kanuri, Toubou and
French as official language. The people are
working full time in livestock production and
many are in the agro-pastoral sector. The
crops grown include cowpea, cotton, peanut,
millet, sorghum and cassava among others.
Similarly, animal rearing is also an important
occupation in the northern part of the country
especially among the Fulani, Touareg,
Toubout and Arab, where they rear cattle,
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sheep, goats, dromedaries and donkeys,
among others. In November 2011, Niger
Republic's first oil refinery was
commissioned in Zinder (Wikipedia Zinder
Region, 2015).

Sampling Technique and Sample size
Purposive sampling technique was

employed in selecting one cross-border cattle
market from Nigeria and another market from
Niger Republic. The markets selected were
Maigatari cattle market in Jigawa State,
Nigeria and Dungass cattle market in Zinder
(Damagaram) State in Niger Republic. These
markets were selected for this study because
of large volumes of cattle trade and also
because both markets are located along the
border of Nigeria and Niger Republic.
Sample price observations on 718 cattle in
Maigatari and 699 cattle in Dungass were
collected for one year on fortnightly basis.
Thus, totaling 1,417 cattle (1046 male and
371 female) from the two market locations.

Data Collection
The data for this study were collected

from primary source. The primary data were
collected with the aid of structured
questionnaires that was designed in both open
and close ended formats and recurrent data
collection form. The data were collected by
the researcher and trained enumerators. At
the data collection stage, recurring survey
was used to reveal market prices for cattle
with respect to age, sex, weight, breed, type
of buyer, body condition and season of sales.
In addition to this, cattle market supply was
estimated on each visit. Both Maigatari and
Dungass markets were visited twice in every
month (fortnightly) from January to
December, 2013. Thus, 24 visits at each
market (Maigatari and Dungass markets).
This gave a total of 48 visits in the two
markets studied.

Methods of Data Analysis
The correlation analysis was used to

analyse objective one which deals with
market integration with the aid of SPSS
version 17.0. Accordingly, attempt is made to
establish the degree to which the prices of
cattle in different markets correlate. Two
levels of correlation analysis were carried out
using simple correlation analytical technique
applied to the data series. First, the price of

cattle from Dungass market was correlated
with the price of cattle in Maigatari market.
In the second level of analysis, the market
supplies of cattle in Dungass were correlated
with the market supplies of Maigatari. The
formula for the estimation of the Pearson
correlation coefficient given a set of bivariate
(x, y) data is given as:

= ∑ − ∑ ∑∑ − (∑ ) ∑ − (∑ ) (2)
Also, General linear model (GLM) was used
to examine the factors influencing cattle
supply in the study area (objective two). The
model is specified as:= + + + + −−(3)
Where;
Y = Cattle Supply (number of heads)
X1 = Cattle price (N)
X2 = Market locations (1 Maigatari, 0
Dungass)
X3 = Season of sale (1 if early dry season, 0

otherwise for late rainy season, early
rainy season and late rainy season)

a = Constant term
b1 - - - - - - b3 = the regression coefficients
e = Random error term

Results and Discussion
Cattle price

The prices of cattle based on the sex
and level of growth, are depicted in Figure 1.
The results show the average prices of adult
and healthy bull were N113,804.90 ($734.22)
and N96,000.0 ($619.35) in Maigatari and
Dungass markets, respectively, while for the
young bull the prices were N59,137.90
($381.53) and N56,000.0 ($361.30) at the
respective markets. Also, the results reveal
that average prices of cow were N75,442.30
($486.72) and N71,863.60 ($463.63) at
Maigatari and Dungass markets, respectively.
This implies that prices of the adult and calf
in Maigatari were higher than prices of the
animals at Dungass market. Also, the average
prices of cow and heifer were higher in
Maigatari than in Dungass market. Similarly,
it can be seen that prices of calf were slightly
greater than the prices of heifers, this was
unexpected because at most of the times
prices of heifers are higher than that of a calf.
This is because breeders prefer heifers than
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calves at most of the time. The finding
contradicts that of Bose et al. (2011) who
reported that price of heifer was slightly

higher than that of a calf in Akko Local
Government Area of Gombe State.

Figure 1: Average prices of cattle at Maigatari market, Nigeria and Dungass cattle market, Niger
Republic [N] (2013)
Note: Average Currency Exchange Rate (2013)
N1.00 = 2.97 FCFA   1.00 FCFA = N 0.34
$1.00 = N 155.00 $1.00 = 482.00 FCFA
Source: Field survey, 2013

Cattle price trend analysis
A general price trend for bull and

cow in the study area are presented in Figure
2 and 3, respectively. As shown in Figure 2,
in both markets the prices of bulls vary within
the year. The highest price was recorded in
December in both markets, while the lowest
price was observed in August in Maigatari
and Dungass, respectively. Further, the prices
of cow had similar trend to that of bulls in the
study area as indicated in Figure 3. However,
the prices of cow in Maigatari fluctuated
between the months of April to August where
sharp increase and decrease were observed.
In the same manner, highest prices were
recorded in December in both the market,
while the lowest price was observed in
August as presented in Figure 2 and 3. Prices
of bull and cow in the two markets also varied
within the year. Seasonal variations occur in
livestock prices for several reasons such as

demand and supply of cattle. The period
(December) coincides with farmer’s harvest
season (kaka) and some festivities. Thus,
farmers have an improved financial position
and they could invest money to purchase
and/or replace their cattle. This might have
led to an increased demand for breeding
and/or work animals. The finding is in
agreement with Mounsour, (2008) that prices
of cattle were highest in the month of
December in Niger – Nigeria border markets.
It contradicts findings of Mohammed et al.
(2011) and Abdullahi et al. (2014) that the
highest prices of cattle were recorded in
January, when the animals were in their best
conditions due to feed availability in the rainy
season and due to the supply of crop residues
in the early dry season. The lowest price
recorded in August might be attributed to the
fact that prices tend to be generally lower in
the rainy season (damina) because farmers
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usually intend to sell their animals at early dry
season when the prices are high. However, in
Dungass the prices fell drastically in April
because at that time pastoralists sell their
animals due to inadequate feed for the
animals as well as to buy foodstuff for their
family. This is in line with the findings of
Mansour (2008) who reported that prices of
cattle were low between March and April
because farmers and pastoralist were forced
to dispose their animals due to insufficient
feed for the animals at that period in order to
buy feedstuffs and foodstuffs for the animals
and family, respectively. The price of bull in
February declined slightly and the trend
continues declining till August in Maigatari.

In September, prices consistently rise
reaching the peak in December.

The prices of cow had a similar trend to
that of bulls in the two markets (Figure 3).
However, the prices of cow in Maigatari
fluctuated from April to August where sharp
increases and decreases were observed. In the
same manner, highest prices were recorded in
December in both markets. This could be
probably due to the fact that there was high
demand for the animals since the month
coincides with important ceremonies of the
year like Christmas. The lowest prices of
cows were observed in August in the markets
because of low demand of the animals in this
period.

Figure 2: Average monthly price movements of bull
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Figure 3: Average monthly price movements of cow
Note: Average Currency Exchange Rate (2013)
N1.00 = 2.97 FCFA   1.00 FCFA = N 0.34
$1.00 = N 155.00 $1.00 = 482.00 FCFA
Source: Field survey, 2012 – 2013

Market Integration
The integration of cattle markets was

determined using correlation analysis with
correlation coefficient as a measure of market
integration. The results of the correlation
analysis of the prices and market supply in the
two markets are presented in Table 1. The
results reveal that cattle price in Dungass
(frontier/secondary) market was high and
significant (P<0.01) and correlated with the
price of cattle in Maigatari (terminal) market.
This implies that the two markets are highly
integrated and that a change in price of one of
the market is almost fully reflected in the
other market. The high level of integration as
indicated by the correlation could be
associated in parts to the activities of the
selling agents who have much control on
market information flow among the buyers
and sellers in the market. Another reason
could be attributed to the closeness of the two

markets. In addition to local rural road
network, the two market locations are
connected by a 29 Km laterite road network
which partially facilitates transportation of
the market participants. This was observed
during data collection for this study. The
finding agrees with that of Mohammed et al.
(2011) that livestock markets in Balochistan
are integrated. It is also in line with the
findings of Mohammed (2000) who reported
that dromedary price in Tangaza market was
highly and significantly correlated with the
price of the dromedary in Sokoto market. The
results also show that supply in Dungass
market was high significant (P<0.01) and
correlated with the supply of cattle in
Maigatari market. Thus, the null hypothesis
of no integration of price and supply is
rejected and it is concluded that the two
markets are significantly and highly
integrated.
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Table 1: Correlation Coefficients for Cattle Price and Quantity Supplied in Maigatari and Dungass
Cattle Markets (2013)
Variables
Price in Dungass
Price in Maigatari
Supply in Dungass
Supply in Maigatari

Price in Dungass
1
0.808**
0.236**
0.158**

Price in Maigatari

1
0.191**
0.200**

Supply in Dungass

1
0.840**

Supply in Maigatari

1

** implies P < 0.01
Source: Field survey, 2013

Factors Influencing Cattle Supply
The results presented in Table 2 reveal

that the regression coefficient with respect to
cattle price (0.001) was positive and has
significant (P<0.001) influence on cattle
supply. This implies that as the price of cattle
increases the supply of cattle increase. The
finding is in conformity with Yusuf et al.,
(2009) that price of a commodity has
influence on its supply. The coefficients for
Maigatari market (1074.50) was positive and
significant at P<0.001. This indicates that
market locations had positive influence on
cattle supply in the area. Thus, if the terminal
market is located near secondary (supplying)
markets, this may lead to high volume of
cattle being supplied because of less transfer
cost. Also, the coefficients of early dry season
(1096.46), late dry season (511.46) and late
rainy season (168.34) were positive and

highly significant at P<0.001. This may be
connected to the seasonal variations in supply
and demand, where in some seasons there
was low supply of the animals especially at
early rainy season due to low demand of
animals in the study area. The R-square
which is coefficient of determination was
found to be 0.868, implying that about 87%
of the variation in cattle supply was
influenced by these variables included in the
model. The F-ratio which measures the
overall goodness of fit and which is a measure
of joint significance of all the explanatory
variables included in the model was 1027.26
and statistically significant at P<0.001. Thus,
the null hypothesis that cattle supply is not
influenced by factors like cattle price, market
locations and seasons of sales is rejected and
it is concluded that these factors had
significant influence on cattle supply.

Table 2: Estimated Linear Function for Factors Influencing Cattle Supply
Variables Coefficients t-values Prob. level
Constant
Cattle price (x1)
Market locations (x2)
Maigatari
Dungass.
Seasons (x3)
Early dry
Late dry
Late rainy
Early rainy
R2

F-value

333.331
0.001

1074.50
0.000

1096.458
511.457
168.343

0.000
0.868

1027.26***

15.699
5.199***

74.523***

53.400***
25.335***
8.241***

0.000
0.000

0.000

0.000
0.000
0.000

*** implies P< 0.001
Dependent variable: Number of cattle supply (Y)
Source: Field survey, 2013

Estimated Cattle Supply in the Study
Area

The average monthly market supplies
were 3846 and 1,721 heads at Maigatari and
Dungass markets, respectively. The t- test

indicates a significant (P<0.05) difference
between market supplies of cattle in the two
markets studied (Table 3). This implies that
mean monthly market supply at Maigatari
was larger than the market supply at Dungass.
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This might be attributed to the fact that
Maigatari, being a terminal market, has more
sources of supply from surrounding and
distant markets (Gujungu, Gumel, Babura,
Nguru in Nigeria) compared with Dungass
which is a source of supply to Maigatari
market too. In addition, Maigatari market has
greater number of buyers which may have
been more attractive to the sellers.

The cattle supply trend derived from
Table 3 was depicted in Figure 4. The results
reveal that market supplies in both Maigatari
and Dungass markets were highest in the
month of December and lowest in the month
of August. The general declining trend in the
markets supply could be attributed to the
demand factors as well as numerous Fulani

nomads and farmers who return to the farm as
observed during data collection. This is in
line with the findings of Dabi et al., (2010)
who reported that fluctuations do exist
between the seasons of the year in the supply
pattern of cattle in Gombe metropolitan
market. A similar finding was obtained by
Mohammed (2000) who observed a general
declining trend (from the early dry season to
the rainy season) in market supply of
dromedaries in Sokoto and Tangaza.
Furthermore, the supply begins to increase
from September and reach its peak at
December which coincided with Christmas
and other festivities whereby demand of
livestock is at its peak.

Table 3: Approximate Number of Cattle Supplied per Month into the Two Market Locations in
the Study area (2013)

Market location and visits
Maigatari Dungass

Months
January
February
March
April
May
June
July
August
September
October
November
December
Total
Average*

First visit
2600
2400
2300
2000
1700
1400
1200
1000
1400
2000
2400
2700
23,100
1,925

Second
visit
2500
2350
2200
1900
1600
1300
1100
1000
1700
2000
2500
2900
23050
1,921

Total
5100
4750
4500
3900
3300
2700
2300
2000
3100
4000
4900
5600
46,150
3,846

First visit
1400
1000
700
600
550
500
450
350
550
1000
1400
1700
10,200
850

Second visit
1350
850
600
600
550
500
450
350
700
1200
1500
1800
10,450
871

Total
2750
1850
1300
1200
1100
1000
900
700
1250
2200
2900
3500
20,650
1,721

Paired sample test: T- value = 12.646**
* Rounded to the nearest whole number, ** implies P<0.05
Source: Field survey, 2013
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Figure 4: Cattle supply trends in Maigatari market, Nigeria and Dungass market, Niger Republic
(2013)

Conclusion and Recommendation
The findings of this study indicated

that price trends of cattle fluctuate between
the months of the year, where highest price
was recorded in December and lowest price
was observed in August in both market. Also,
factors that influenced cattle supply in the
area were cattle price, seasons of sale and
market location. It is evident from the results
of this study that cross-border cattle markets
are integrated in the study area. The
knowledge of market integration, which is
assessed in terms of information and trade
flows among spatially separated markets, is
important because it allows monitoring of
price movements. The information can also
be used to forecast price and for the planning
as well as implementation of specific
agricultural policies (like a market
development policy). Furthermore, the study
recommends provision of well-functioning
market information (on prices, buyers’
preference and demand of animals in major
markets) that is capable of reaching the
widely-dispersed producers and traders in the
study area through various media such as
radio, Television, newspapers, pamphlets and
the like. This may help greatly in promoting

regular cattle flows in order obtain favourable
prices in the study area.

References
Abdullahi, A. A. (2014). Market Price

Determinants of Live Cattle: The Case
of Garissa Livestock Market: A
Research Paper Submitted in Partial
Fulfilment of the Requirements for the
Award of the Degree of Master of Arts
in Economics, University Of Nairobi.
Retrieved October 15, 2015 from:
http://www.erepository.uonbi.ac.ke/A
bdullahi_Market%20price/determinan
ts.

Bose, A. A., Danwanka, H. A. and
Mohammed, S. (2011). Analysis of
Costs and Returns of Cattle Marketing
in Akko Local Government Area,
Gombe State. A.T.B.U Journal of
Technology and Educational Research.
4(2): 71 – 76.

CBN, (2014). Central Bank of Nigeria.
Sectoral Analysis of Nigeria’s
economy. Retrieved October 14, 2015
from:http://www.myfinancialintelligen

500

1500

2500

3500

4500

5500

6500

M
ar

ke
t s

up
pl

y 
(h

ea
d 

pe
r m

on
th

)

Months

Maigatari

Dungass



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

23

ce.com/banking-and-finance/sectoral-
analysis-nigeria

Complete Guide to Nigeria (2011). Nigeria
travel information tourism, local
culture and attraction. Come to
Nigeria, North-west Region. Retrieved
March 25, 2012 from:
http://www.cometonigeria.com/search
-by-region/north-west.

Dabi, D. P., Abdullahi, I., Adisa, T. A. and
Ibrahim, S. S. (2010). Supply Pattern of
Cattle in Gombe Metropolitan Market
(Kara), Gombe State, Nigeria. In J. N.,
Nmadu, M. A., Ojo, U. S., Mohammed,
K. M., Baba, F. D. Ibrahim, and E. S.
Yisa, (eds). Commercial Agriculture,
Banking Reform and Economic
Downturn: Setting a New Agenda for
Agricultural Development in Nigeria.
Proceedings of 11th Annual conference
of National Association of Agricultural
Economics (NAAE), held at New
Lecture Theater, School of Agriculture
and Agricultural Technology, Federal
University of Technology, Gidan
Kwano, Minna, Niger State, Nigeria.
30th November to 3 December, pp. 175
– 177.

Fadiga, M. L. (2013). Valuation of cattle
attributes in the Malian humid and sub-
humid zones and implications for a
sustainable management of endemic
ruminant livestock. Retrieved October
15, 2015 from:
http://www.businessperspectives.org/j
ournals_free/ee/2013_01_Fadiga.pdf.

Francis, A. (1998). Business Mathematics
Statistics. Fifth Edition, Letters
Educational Aldine lace
London, WR8AW. 659 pp.

Lines, T. (2008). Markets, Prices and Market
Power. International Journal of Green
Economics.

Martins, L. (2014). A business Plan on
Livestock Production. Feasibility
Study Retrieved October 14, 2015.
Retrieved
from:http://www.martinslibrary.blogsp
ot.com/2014/06/a-business-
palnanimallvestock.html

Mahmoud, H. (2010). Livestock Trade in the
Kenyan, Somali and Ethiopian
Borderlands, Chatham House, UK.

Mohammed, I. (2000). Study of the
integration of the dromedary in the
smallholder crop-livestock Production
Systems in Northwestern Nigeria.
Cuviller Verlag Gottinger,

Germany, pp. 15-176.

Mounsour, M. (2008). Securing Pastoralism
in East and West Africa: Protecting and
Promoting Livestock Mobility Niger-
Nigeria Desk Review: Retrieved
November 24, 2013 from:
http://www.africacrossborder.org

Muhammad, A., Sarfraz, A., Abdulsalam, B.
and Qazi, B. A. (2011). Seasonal Price
Variation and Price Characteristics for
Small Ruminants Marketing in
Balochistan Pakistan Journal of
Agricultural Research 24: 1 – 4 pp. 87
– 93. Retrieved October, 14, 2015
from:
http://www.livestockprice/information
.

NBS, (2014). National Bureau of Statistics.
Sectoral Analysis of Nigeria’s
economy. Retrieved October 17, 2015
from:
http://www.myfinancialintelligence.ag
riculture-contributioon+gdp/com.

NBS, (2012). National Bureau of Statistics.
Nigeria Annual
Abstract.http://www.nigerianstat.gov.n
g/pdfuploads/annual_abstract_2012.pd
f

Norman, N. (1975). Statistical Package for
Social Sciences. Second edition
McGraw-Hill Book Company New
York. 350 pp.

Pagano, R. R. (1997). Understanding
Statistics in the Behavioural Sciences.
Fourth edition. West Publishing
Company, pp. 37-39.

Richard, I. L. and David, S. R. (1999).
Statistics for Management. Seventh
edition. Prentice-Hall of India Private
Limited, New Delhi-110001, 1025 pp.



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

24

Rosen, S., (1976), Hedonic prices and
implicit markets: Product
differentiation in pure competition.
Journal of Political Economy, 82(1):
35 – 55.

Wikipedia (2015). Zinder Region History in
Niger Republic. Retrieved December
31, 2015 from:
https://en.wikipedia.org/wiki/Zinder_
Region

Wikipedia (2015). History of Jigawa State.
Retrieved December 31, 2015 from:
http://logbaby.com/encyclopedia/histo
ry-of-jigawa-state

Yusuf, M. Kyiogwom, U. B., Olukosi, J. O.
and Yusuf, B. I. (2009). Factors
affecting supply of locally produced
rice in selected Local Government
Areas in Zamfara State. In:
Mohammed, I., Kyiogwom, U. B.,
Hassan, W. A., Ala, A. L., Singh, A.
and Dogondaji, S. D. Sustaining
Agricultural Growth to Meet National
Economic Development Goal.
Proceedings of the 23rd Annual
Conference of the Farm Management
Association of Nigeria (FAMAN) held
at Usmanu Danfodiyo University,
Faculty of Agriculture, Sokoto, Sokoto
State, Nigeria, 14 – 17 December, pp.
122 – 126.



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

25

NITRATE (NO3-) LEACHING IN MAIZE TREATED WITH DIFFERENT ORGANIC AND
INORGANIC FERTILIZER NITROGEN SOURCES

Abdulrahman, B. L.*, Dawaki, M. U. and Ajibola, A. R.
Department of Soil Science, Bayero University Kano

Correspondence email: balawan.ssc@buk.edu.ng, bassam.al98@gmail.com +2348038562497

Abstract
An experiment was carried out at old faculty of Agriculture, Bayero University, Kano in May, 2015
using Ceramic suction cups (lysimeters) installed in experimental pots sown with 2 maize varieties
(2009 EVDT and 2009 TZEEW) with the aim of determining nitrate leaching in maize treated with
different organic and inorganic nitrogen sources (cow manure, sheep manure, poultry manure and
urea). The different organic N sources were evaluated alongside 2 varieties of maize and arranged in
a completely randomized design. The results still showed that there were no significant differences
among the N sources and varieties for nitrate leaching at 2 and 3 WAS, but at 4 WAS nitrate leaching
differed significantly among the various N sources and varieties. The result showed that a combination
of variety 2009 TZEEW and cow manure recorded the lowest nitrate leaching at 2 WAS, similar
observation was made at 4 WAS but at 3 WAS, the variety 2009 EVDT and control showed the lowest
leaching rate, this differences may be as a result of the differences in time of reaching particular
developmental stages among the two varieties.  The variety 2009 TZEEW and cow manure shows far
less leaching rates than other treatment combinations.

Keywords: NO3
- leaching, suction cup, organic N sources, inorganic N sources.

Introduction
Nitrogen (N) can be lost from the field through
three principal pathways: denitrification,
leaching and surface volatilization.
Denitrification occurs when nitrate (NO3

-) is
present in a soil and not enough oxygen (O2) is
present to supply the needs of the bacteria and
microorganisms in the soil. If O2 levels are low,
microorganisms strip the oxygen from the
nitrate, producing N gas (N2) or nitrous oxide
(N2O), which volatilizes from the soil. Three
conditions that create an environment that
promotes denitrification are wet soils,
compaction and warm temperatures. (Fletcher
et al., 1991). Leaching losses of N occur when
soils have more incoming water (rain or
irrigation) than the soil can hold. As water
moves through the soil, the NO3

- that is in soil
solution moves along with the water.
Ammonium (NH4

+) forms of N have a positive
charge and are held by the negative sites on the
clay in the soil; therefore, NH4

+ forms of N
leach very little in clayey soils. NO3

- leaching
from crop fields constitute both an
environmental risk factor and an economic loss
to the grower; because of portable ground water

contamination and crop deprivation of an
essentially key element.
The application of animal manure to farmland
is an economically and environmentally
sustainable mechanism for increasing crop
production. Nutrients in animal manure can
replace commercial fertilizers. However, the
value of manure is more than the accumulated
value of the individual nutrients. Animal
manure is an excellent soil amendment capable
of increasing soil quality. Manure can increase
crop yields by providing large inputs of
nutrients and organic material. The benefit of
the nutrients and organic material may not be
immediately evident. Therefore, the value of
the manure can best be thought of as the overall
crop yield and quality response over several
years (Obi and Ebo 2005).
Studies have indicated that soil NO3

-

concentration and amount of subsurface
drainage water are two important factors
controlling NO3

- -N leaching (Asadi et.al.,
2003; Gheysari et al., 2009, Tamini and
Mermoud, 2002). However, because the
relationship between ground water NO3

-

concentration and the N sources used at the soil
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surface is complex, several researchers have
measured NO3

-leaching in agricultural
ecosystems directly with ceramic suction cap
(Lysimeter) (Knappe et.al., 2002). N is one of
the main plant nutrients that is essential for and
affects plant growth. High-yield crops such as
maize is frequently treated with large amount
of N fertilizer to reach optimal yields. though
the use of optimal amount of N is important, the
groundwater contamination by N becomes by-
product of crop management when nutrient
input exceeds the amount consumed by the crop
at a particular time (Gheysari et.al. 2009). The
high N fertilizer inputs and the extremely low
crop recoveries of fertilizer nutrients for N is
less than 10% have caused the marked
deterioration of soil and ground water quality
(Gheysari et.al. 2009). The objective of the
study is to determine the rate of NO3

- leaching
in maize under different organic and inorganic
nitrogen sources.

Methodology
The experiment was conducted at the Faculty
of Agriculture, Bayero University, Kano. The
maize varieties were planted inside identical
experimental pots. The experiment was laid out
in a Completely Randomized Design (CRD).
The treatment consists of 4 N sources (cow
dung, poultry manure, sheep drppings and urea)
and a control pot with 2 maize varieties (2009
EVDT and 2009 TZEEW), giving a total of 10
treatments replicated 3 times. Each pot was
seperately filled with 40 kg of top soil and 0.2
kg of manure according to treatment allocation.
The pots were 25 cm in height and 33 cm in
diameter. A total of 5 stands were planted in
each pot at a rate of 2 seeds per hole which were
later thinned to 1 plant per stand. The 2
varieties (2009 EVDT and 2009 TZEEW) were
sown according to treatment allocation. The
plants were irrigated with a handheld watering
can at 5 days’ interval. All the organic N
sources (Cow manure, sheep manure and
poultry manure were applied at the rate of ten
tons per hectare ( i.e 0.2 kg manure per 40 kg
soil), while urea was applied at the rate of 60
Kg per hectare ( i.e 1.2 g urea per 40 kg soil).
The suction cups were installed just before
planting to avoid disturbing the pots after
planting, a bucket auger was used to create the

hole at a depth of 20cm in the middle of the
pots, a slurry of clay was then poured into the
hole and the suction cup was immediately
inserted so as to have a good contact between
the cup and the surrounding soil. Sampling was
done at 2, 3 and 4 weeks after sowing. The
leachate was collected with the evacuation set;
the hand pump was used to apply pressure into
the suction cup for 24 hours before evacuation.
Lysimeter apparatus (Ceramic suction cup)
60cm in length mere installed in each pot, the
soil was drilled with an anger to install the
suction cap at a depth of pot. A hand operated
vacuum pump was used to evacuate the leach
ate at one week interval. The leachate was then
preserved for NO3

--N analysis by refrigerating.
The pH was determined in water using 1:2.5 for
the samples which means 10 g of each sample
and 25ml of distilled water. Buffer solution at
pH 4.0 and 7.0 were used to calibrate the pH
meter. The sample was sieved with 2 mm mesh
and was used for pH analysis and electrical
conductivity (E.C) Soil organic carbon was
determined by wet oxidation method of
Walkley and Black (1934). Total N was
determined using the micro kjeldhal digestion
method as described by Bremmer (1996).
Lysimeter apparatus (Ceramic suction cup)
60cm in length were installed in each pot. The
soil was drilled with an auger to install the
suction cup at a depth of pot. A hand operated
vacuum pump was used to evacuate the leach
ate at 1 week interval. The leachate was then
preserved for NO3

--N analysis.
Available phosphorus (P) in soil was extracted
using the Bray 1 method (Bray and Kurtz,
1945). NO3

-- N in leachate was determined by
steam distillation, using heavy MgO for
NH4

+and Devanda’s Alloy for H3BO3 (Boric
acid) with 3 drop of mixed indicator and
filtrated with dilute H2SO4 0.025M. CEC of the
soil was determined with 1M ammonium
acetate buffered at pH 7.0 (Chapman 1965). EC
was determined using a conductivity meter at
25oC (Bower and Wilcox, 1965). The same
procedures used in soil were also used in
manure analysis.
The NO3

- leaching data was subjected to
analysis of variance with GENSTAT statistical
package, further evaluation of treatment
responses was carried out using a prediction
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profiler in the software called JUMP (SAS.
2009).

Results and Discussion
The physical and chemical properties of soil
used in the experiment are presented in Table
1. Soil physical properties showed that sand
predominates the soil (90.96%) while the
percentages of silt and clay content were quite
low. The soil was found to be sandy in texture.
The soil chemical properties show that the pH
in H2O was slightly alkaline with low CEC,
medium available phosphorus, low total
Nitrogen and low organic carbon (Table 1).

Table 2 presented the chemical
properties of organic N sources used in the
experiment. Among the 3 organic N Sources
Cow dung and sheep droppings have higher pH
than poultry manure. Likewise, sheep manure
has higher percentage OC (89.2) than cow and
poultry manure with organic carbon percentage
of 78.9 and 68.6 respectively. It was also
observed that poultry manure has higher
percentage total nitrogen (0.53) and CEC (18.1
Cmol kg-1) than sheep and cow manure. It was
observed that the pH of the soil was slightly
alkaline, this was similar to the pH of poultry,
cow and sheep manure were moderately
alkaline. Alkaline to neutral condition have a
stimulatory effect on nitrate reductase activity,
which will increase NO-

3 uptake, whereas
presence of acidic conditions has an inhibitory
effect (Mengal et al., 2003), high nitrate uptake
will reduce nitrate leaching through depletion
of available nitrate in the soil. It has also been
claimed that NO3

- uptake is favored by more
acidic conditions (McClure et al., 2000). CEC
was high in poultry manure while medium in
cow and sheep manure, the organic carbon and
available phosphorus were high in manure
samples while low in soil which also shows the
received manure treatments.

The soil also had high sand content
which makes NO3

- prone to leaching due to
poor nutrient and water holding capacity, an
observation which was similarly made by
Lincoln et al., (2007) at University of Florida.
The results for NO3

- concentration from
Lysimeter samples at 2 WAS is shown on table
3. It was observed that there was no significant
difference (P<0.05) among the different N

sources and the varieties, although urea tends to
have the highest nitrate concentration (45.5 mg
L-1) which was very similar to the NO3

-

concentration of poultry manure treatments
(44.4 mg L-1), while the lowest concentration of
NO3

- was observed with cow dung. It was
further observed that there was no significant
interaction (P<0.05) between N sources and
variety.

Table 4 shows the nitrate concentration
from lysimeter samples at three weeks after
sowing. There was no significant difference
(P<0.05) among the N sources and the varieties,
cow and poultry manure showed the highest
nitrate concentration (12.2mg L-1) while the
lowest was observed with the control. The
result presented in Table 5, shows NO3

-

concentration at 4 weeks after sowing.  The
highest concentration was observed with
poultry manure treatments while the lowest was
observed with sheep droppings and urea, which
tied with concentration of 8.2 mg L-1 for both.
There was no significant difference (P<0.05)
among varieties but 2009 EVDT gave a higher
nitrate concentration than 2009 TZEEW. There
was also no significant interaction (P<0.05)
among N sources and varieties.

The effect of organic and inorganic N
sources on NO3

- leaching at 2 WAS are also
shown on Table 3.  Nitrate leaching at 2WAS
was generally high, this might be due to young
stage of the crops and shallow rooting system.
The results showed no significant difference
(P<0.05) among N sources and varieties for
NO3

- leaching, which may be as a result of the
nitrogen concentration of the N sources and the
young stage of the crops with premature root
system, a similar observation was made by
Pang et al., (1997). The highest NO3

- leaching
was observed with urea treatments (45.5 mg/L)
which was as a result of the high solubility of
the inorganic N source, while the high NO3

-

leaching from poultry manure treatment (44.4
mg/L) was due to the high percentage N
concentration of the manure as shown on Table
2.

The general reduction of NO3
- leaching

at 3 WAS as compared to 2 WAS may be as a
result of the development of the maize root
system which increased nitrogen uptake, a
similar finding was reported by Abdulrahman
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(2015) with nitrate leaching at 2, 4 and 6 WAS.
Nitrate leaching among the various N sources
and varieties were statistically at parity, but it
could be observed from the means that the
highest leaching rate was observed with cow
manure and poultry manure which is higher
than urea, this can be as a result of the slow
release of nutrients by the organic N sources.
This was also reported by Gasser et al., (2002).
The result of the effect of organic and inorganic
N sources on nitrate leaching is shown on table
5, from the table, it could be observed that a
significant difference exists for nitrate leaching
among the various N sources and varieties. The
decrease in NO3

- concentration from this table
as compared to table 3 and 4 was as a result of
the decrease in nitrogen reservoir of the soil,
which is in turn due to root development of the
maize crop, this is similar to the findings of
Abdulrahman (2015). Among varieties, the
earliest variety (2009 TZEEW) show lower
leaching rate at 4 WAS than 2009 EVDT, this
may be as a result of high N uptake of the
variety due to short duration (an extra early
variety) as observed by Abdulrahman (2015).
This response was attributed to the condition of
the pot environment which does not allow
proper water movement in the soil as a result of
the disturbance of the natural soil structure. As
nitrate moves along with soil water, the factors
that affect soil water movement also affects soil
nitrate movement.

From the results of the prediction
profiler in figure 1, it could be observed that a
combination of the variety 2009 TZEEW and
cow dung showed that the lowest NO3

- leaching
was at 2 WAS. Similar observation was made
at 4 WAS but at 3 WAS, the variety 2009
EVDT and control recorded the lowest leaching
rate, this differences may be as a result of the
differences in time of reaching particular
developmental stages among the 2 varieties as
observed by Abdulrahman (2015).

Conclusion and Recommendation
From the results obtained, it can be concluded
that the variety 2009 TZEEW which is an extra
early maturing variety showed less NO3

-

leaching rate as a result of the fast uptake of
nitrogen exhibited by the variety due to short
duration. The organic N sources generally
showed less NO3

- leaching due to their slow
release of nutrient and ability to hold more
water, particularly for cow dung treatment with
cow manure shows far less leaching than other
N sources. Furthermore, an extra early
maturing maize variety with organic
amendment is recommended for reduced
nitrate leaching, further studies may be carried
out to examine the effect of combining organic
and inorganic N sources on nitrate leaching
under field condition
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Table 1: Physical and Chemical properties of soil used for the experiment

Table 2: Chemical properties of organic N sources used in the experiment.
Soil Properties Soil without amendment
Physical Properties
Sand (%) 90.96
Silt (%) 4.16
Clay (%) 4.88
Textural Class Sandy
Chemical Properties
pH in H2O 7.60
EC (mS/cm) 100
Organic Carbon (%) 2.6
Total Nitrogen (%) 0.105
Available Phosphorus (mg kg-1) 14.06
CEC 5.20

Table 3: NO3
- concentration from Lysimeter measurements (mg L-1) at 2 weeks after sowing

Treatments NO3
- Concentration (mg L-1) 2WAS

N Sources
Control 29.8
Cow manure 19.8
Sheep manure 23.3
Poultry manure 44.4
Urea 45.5
SED 14.89
Varieties
2009EVDT 30.1
2009TZEEW 35.0
SED 9.42
Interactions
NxV NS

Means in a column followed by the same letter(s) are not significantly different at 5% level of
probability using Student Neuman Keuls Test (SNK).

Chemical Properties Cow manure Sheep
Manure

Poultry
manure

pH in H2O 8.2 8.1 7.3
EC (mS/cm) 1217 8720 6810
Organic Carbon (%) 78.9 89.2 68.6
Total Nitrogen (%) 0.18 0.35 0.53
Available Phosphorus (mg kg-1) 41.4 21.1 26.2
CEC (Cmol kg-1) 9.0 7.4 18.1
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Table 4: NO3
- concentration from Lysimeter measurements (mg L-1) at 3 weeks after sowing

Treatments NO3
- Concentration (mg L-1) 3WAS

N Sources
Control 7.5
Cow manure 12.2
Sheep manure 10.5
Poultry manure 12.2
Urea 10.5
SED 1.88
Varieties
2009EVDT 10.0
2009TZEEW 11.2
SED 1.19
Interactions
NxV NS

Table 5: NO3
- concentration from Lysimeter measurements (mg L-1) at 4 weeks after sowing

Treatments NO3
- Concentration (mg L-1) 4WAS

N Sources
Control 8.8ab

Cow manure 7.0b

Sheep manure 8.2ab

Poultry manure 14a

Urea 8.2ab

SED 2.06
Varieties
2009EVDT 10.0a

2009TZEEW 8.4b

SED 1.30
Interactions
NxV NS

Means in a column followed by the same letter(s) are not significantly different at 5% level of
probability using SNK Test.



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

32

Fig. 1 Prediction profiler showing all possible scenarios of nitrate leaching as affected by variety and
N sources

Appendix 1: A Replication of The Experiment Showing The Ceramic Suction Cups (Lysimeter)
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Abstract
An assessment was conducted to determine the effect of location and soil depth on phosphorus

fractions in soils of research and training farm of Federal College of Horticulture Dadinkowa, Gombe
State. A total of twenty-four (24) soil samples were collected from 0-15 and 15-30cm depths from six
purposively selected representative locations within the research farm and analyzed in the laboratory
using standard procedures. The results revealed that the soils were predominantly loam in texture,
slightly acidic (mean=pH 6.44), and low in organic carbon (mean=0.66mg/kg). The results also
indicated that the soils were high in phosphorus content, but grossly unavailable for plant uptake, with
organic phosphorus fraction accounting for the bulk (mean=850.17mg/kg) of the total phosphorus in
the soil. The content of the Phosphorus fractions found in the soils followed the trend: Total organic
P>Total inorganic P>Al-p>Fe-p>Occ-p> Red-p>Ca-P. Also the variability of all the phosphorus
fractions across both locations and depth were found to be statistically not Significant (p< 0.05).To
improve the availability of phosphorus for plant uptake, so as to enhance effective plant growth, there
is need for practices such as the enhancement of mycorrhizal symbiosis, reducing tillage,
supplementary application of fertilizer containing phosphorus, and effective maintenance of the soil
pH level between 6 and 7. Crops grown in all the locations will also benefit from organic matter
application.

Key words: Location, Soil depth, Phosphorus Fractions, Organic carbon, Soil pH

Introduction
Among nutrient elements, phosphorus

is second only to nitrogen in its impact on the
productivity and health of terrestrial and
aquatic ecosystems (Brady and Weil, 2013).
Neither plants nor animals can live without
phosphorus (Uriyo and Mongi, 1983). It is an
important component of many important
structural, genetic and metabolic compounds in
plant cells and is a major component of energy
transfer compounds such as ATP (which allows
cells to conserve and use energy released in
metabolism) and nucleic acids such as DNA,
the material that allows cells to grow and
reproduce (Brady and Weil, 2013).

Since the primary source of
phosphorus in terrestrial ecosystems is the
weathering of minerals, the dynamic of P in soil
and maintenance of its adequate supply are
important for sustainability of native and
managed agricultural ecosystem (Azeez, et al.,
2013). Phosphorus exist in both inorganic and
organic forms, different forms of P exists in
different amounts and proportions depending

on the inherent soil condition imposed by
parent material geochemistry, soil development
stage and management practices. The nature
and distribution of P in soils provide useful
information needed for improved management
of P fertility.

One of the important considerations in
the evaluation of fertility level of soils is the
determination of P status. Phosphorus can
occur in soil in variety of forms and the quantity
of each is dependent upon the particular
mineralogical and ionic environment (Ayodele
and Agboola, 1981). Phosphorus fractions
provides an effective approach for
investigating soil P availability and P
transformation in soil and the likelihood of its
transport (Brady and Weil, 2013).

In Nigeria, today there is a gradual drift
from traditional to a more scientific agriculture,
consequent upon this, the increasing unit cost
of Phosphorus and the fragility of soils P in
Nigerian savanna soils, amongst others, the
evaluation of the phosphorus fractions in the
soils becomes necessary. Such evaluations will
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ensure prudent and sustainable phosphorus
application and utilization. This approach is
useful now as efficient fertilizer use, based on
recommendations from soil testing that
recognizes inherent variability in soil
properties is the tool for achieving Nigeria’s
scientific agricultural rejuvenation (Mustapha,
2007a). The recommendation will differ from
the blanket rates made over large geographical
area which farmers are been encouraged to
adopt (Ayodele and Omotoso, 2008). Recent
studies have shown the inappropriateness of
these blanket recommendations being wasteful
thus causing environmental pollution by,
among others, irrational overuse of chemicals
such as chemical fertilizers (Sokouti and
Mahdian, 2011)

In view of the above shortcomings, this
study was conducted with the aim of
determining the effect of location and soil depth
on soil phosphorus fractions distribution, with
some important properties of agricultural soils
in the research and training farm of Federal
College of Horticulture Dadin Kowa, Gombe
state.

Materials and Methods
The study area

The study was conducted at Research
and Training Farm of Federal College of
Horticulture, Dadin Kowa, Yamaltu Deba
Local Government Area of Gombe state, within
latitude 120 301 N and Longitude 110 451 E of
the Guinea savannah ecological zone of Nigeria
(Voncir, et al., 2007). The geology of Gombe
state is said to be tertiary continental sandstones
to the west of the Kerri-Kerri escarpment,
young cretaceous estuarine sandstone shales,
clays and siltstones at the foot of the scarp, and
cretaceous marine shales, limestone and old
cretaceous sandstones to the north east of the
scarp (BSADP, 1982). The climate is
characterized by two distinct seasons, wet and
dry seasons. The average annual rainfall is
about 900mm per annum, with mean annual
temperature, ranging between 300C and 320C,
and a relative humidity of 17 to 19%. The soils
are weakly leached ferruginous tropical soils in
the eastern plains and sandstone plains to the
west, with lithormorphicVertisols (BSADP,
1982).

Soil sampling and handling
A total of twenty-four soil samples

were collected at 0-15 and 15-30cm depths
from six different, purposively selected
representative locations in research and
training farm of Federal College of Horticulture
Dadin Kowa, Gombe state. The collected Soil
samples were then properly labeled in
polythene bags and taken to the laboratory for
analysis. In the laboratory, each sample was
separately air dried ground and passed through
a 2mm sieve for laboratory analysis as
described by Agbenin (1995). Particle size
analysis was determined using the Bouyoucos
hydrometer method, after dispersing the soil
samples with 5% Sodium hexametaphosphate.
Soil pH was determined in 1:1 water ratio using
a glass electrode pH metre. A portion of the
sieved samples of P was subjected to a
simplified five-step sequential extraction
procedure (Tchienkouaand Sanginga, 2010) to
determine the different P fractions. The
different P forms extracted are Al, Fe and Ca
bound, Occluded P, Residual P, Total inorganic
and organic P. Determination of Organic
carbon, were done by the wet oxidation
method, as described by Black (1965). For the
purpose of interpretation, critical limits
provided by Esu (1991) were adopted.

Data analysis
The Data generated were subjected to analysis
of variance (ANOVA) using Genstat 17th

Edition. Means that are significant are
separated using LSD, (Harry and Steven, 1995)

Results and Discussion
Physical and Chemical properties

The particle size distribution of the
soils, indicated that the soils have relatively
high sand (mean= 41.9%) and clay (mean=
25.22%) (Table 1) contents, given the soil a
predominantlyLoamy texture. Sand and Silt
contents significantly (p< 0.05) differ with
locations, with mean values ranging from 33.9
– 54.4% and 25.28 – 39.78% respectively,
while clay fraction shows no significant (p<
0.05) difference.  This is a common
phenomenon in soil in this agro-ecology as was
earlier reported by (Mustapha et al., 2011) who
worked on similar type of soils.
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Also, the clay content increases with
increasing depth in soils studied, this is an
indication of the process of illuviation
(Mustapha et al., 2011). However, all the
fractions depth wise did not vary significantly
(p< 0.05).

The soils reactions ranged from pH
6.29 – 6.66 (mean=6.44) indicating slightly
acidic reaction. Though generally acidic, the
pH values did not vary significantly (p< 0.05)
either with locations or depth considered. The
upper 0 – 15cm was less acidic (pH 6.48), than
the lower 15 – 30cm (pH 6.40). Organic carbon
content in the study area was mostly found to
be low (Esu, 1991), as presented in Table 1,
with values ranging from 0.44 - 1.12
(mean=0.66) g/kg across locations. Even
though the surface 0 -15cm soils contained
more organic carbon (0.75g/kg) than the lower
15 - 30cm (0.55g/kg), the difference was not
statistically significant (p< 0.05). This low
level of Organic carbon content could be
attributed to the prevailing dry conditions,
where the biomass production is low and the
rate of mineralization high (Aydinalp, 2010).

Aluminum bound Phosphorus (Al-p)
The values of Al-p ranges from 180-

288 (mean=234.6) mg/kg and were not
significantly (p< 0.05) different between the
locations (Table 2). Although there is an
increase in Al-p with depth 0-15cm (217.0
mg/kg) and 0-30cm (251.0 mg/kg), the
variation is not statistically significantly (p<
0.05) different. Importantly, however Al-p
fraction forms the bulk of the inorganic P in the
soils studied.

Iron bound Phosphorus (Fe-p)
Table 2. shows that Fe-p content

ranged from 110.3-177.0 (mean=136.97)
mg/kg. Even though there appears to be a wide
variability in Fe-p content in the soils studied
between locations, the differences were not
statistically significant (p< 0.05).

The top 0-15cm in the soils contain
lower (122.7 mg/kg) amount of Fe-p than the
soils in the 15-30cm stratum (151.2 mg/kg), but
were not significantly (p< 0.05) different.

Calcium bound Phosphorus (Ca - p)
The results of the present study (Table

2.), indicates that Ca-p is the lowest in content
of all the inorganic fractions of phosphorus
studied. The values of Ca-p recorded for this
study ranged from 17.3-31.1 (mean=24.02)
mg/kg, both across locations and depths. There
were no observed significant (p< 0.05)
variation both with locations or depths in the
studied soils.

Residual Phosphorus (Red - p)
Red-p content range from 34.9-56.5

(mean=46.1) mg/kg, irrespective of these
variation, there is no significant (p< 0.05)
difference, both with locations and depths
(Table 2.). Red-p fraction is next in abundance
to Occ-p of the total inorganic phosphorus in
soils of the study area.

Occluded Phosphorus (Occ - p)
Total Occ-p in the soils studied (Table

2) ranged from 46.9-76.3 (mean=58.73) mg/kg
across locations, and were not significantly (p<
0.05) different. Depthwise Occ-p soil content
appeared to decrease with increasing depth 0-
15cn (63.8 mg/kg) and 15-30cn (53.7 mg/kg).
This decrease with depth was however not
significantly (p< 0.05) different.

Total Inorganic Phosphorus
Total inorganic P in the soils studied

varied widely ranging from 420-597
(mean=499.3) (Table 2) mg/kg, across
locations. The observed variation with
locations however is not statistically significant
(p< 0.05). The wide variability observed in the
sampled soils with locations, may probably be
due to variable use of agricultural inputs,
especially phosphorus containing fertilizers
within the study area.

Depthwise inorganic P content
increases with increasing depth from 0-15cm
(475 mg/kg) to 15-30cm (523 mg/kg). The
observed increase with depth however is not
statistically significant (p< 0.05).

Organic Phosphorus
Table 2 shows that the content organic

phosphorus fraction in the soil ranged from
658-963 (mean=850.17) mg/kg across
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locations. Even though there appears to be a
wide variability in total organic phosphorus
content in the soil studied between locations,
the difference was not statistically significant
(p< 0.05). Importantly, however, the organic P
fraction forms the bulk of the total phosphorus
in the soils.

Depth wise there is no significant (p<
0.05) difference in organic P content
distribution in the soils studied.

Conclusion and Recommendations
The results of the present study have

indicated that the soils in the study area were
predominantly loam in texture, slightly acidic
(mean=pH 6.44), and low in organic carbon
(mean=0.66mg/kg). The results also indicated
that the soils were high in phosphoruscontent,
but grossly unavailable for plant uptake, with
organic phosphorusfraction accounting for the
bulk (mean=850.17mg/kg) of the total
phosphorus in the soil. The content of the
Phosphorus fractions found in the soils
followed the trend: Total organic P>Total
inorganic P>Al-p>Fe-p>Occ-p>Red-p>Ca-p.
Also, the variability of all the phosphorus
fractions across both locations and depth were
found to be statistically not Significant, (p<
0.05).

To improve the availability of
phosphorus for plant uptake, so as to enhance
effective plant growth, there is need for
practices such as the enhancement of
mycorrhizal symbiosis, reducing tillage,
addition of fertilizer containing phosphorus,
and effective maintenance of the soil pH level
between 6 and 7. Crops grown in all the
locations will also benefit from organic matter
application.
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Table 1: Physical and Chemical properties of soils of Research and Training Farm of Federal
College of Horticulture Dadin kowa
Variable Sand% Silt% Clay% Texture% pH OCg/kg

Location
FCHA 42.9 26.28 30.8 CL 6.66 0.44
FCHB 38.4 35.78 25.8 L 6.29 0.50
FCHC 54.4 25.28 20.3 L 6.60 1.12
FCHD 46.4 34.28 19.3 L 6.44 0.58
FCHE 33.9 39.78 26.3 L 6.32 0.73
FCHF 35.4 35.78 28.8 CL 6.31 0.59
Mean 41.9 32.86 25.22 6.44 0.66
LOS * * NS * NS
SE± 5.99 3.30 4.50 0.10 0.25
LSD (p<0.05)/SE+ 13.04 7.20 9.80 0.21 0.55
Depth (cm)
0 – 15 43.6 33.61 22.8 L 6.48 0.75
15 – 30 40.2 32.11 27.7 L 6.40 0.57
Mean 41.9 32.86 25.25 6.44 0.66
LOS NS NS NS NS NS
SE± 3.46 1.91 2.60 0.06 0.15
LSD (p<0.05)/SE+ 7.53 4.16 5.66 0.12 0.32

LOS=Level of Significant, LSD= Least Significant Difference at 5% level of probability (p<0.05),
NS=Not Significant, CL=Clay loam, L=Loam
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Table 2: Distribution of Phosphorus Fractions in soils of Research and Training Farm of Federal
College of Horticulture Dadin kowa

LOS=Level of Significance, LSD= Least Significant Difference at 5% level of probability (p<0.05),
NS=Not Significant

AL-p Fe-p Ca-p Red-p Occ-p Tinorg-p Torg-p

Location
FCHA 252.00 144.20 27.80 56.50 51.40 546.00 658.00
FCHB 288.00 177.00 31.10 41.10 57.60 597.00 963.00
FCHC 180.00 110.30 23.90 53.70 52.30 420.00 790.00
FCHD 224.00 135.70 25.30 34.90 46.90 448.00 934.00
FCHE 219.00 127.20 17.30 41.90 67.90 473.00 824.00
FCHF 242.00 127.40 18.70 48.50 76.30 512.00 932.00
Mean 234.16 136.97 24.02 46.10 58.73 499.30 850.17
LOS NS NS NS NS NS NS NS
SE± 69.40 26.75 7.90 11.35 17.48 111.70 179.00
LSD
<0.05)/SE+

151.20 58.28 17.21 24.73 38.09 243.40 389.90

Depth (cm)
0 – 15 217.00 122.70 24.80 47.50 63.80 475.00 899.00
15 – 30 251.00 151.20 23.20 45.70 53.70 523.00 801.00
Mean 234.00 136.95 24.00 46.60 58.75 499.00 850.00
LOS NS NS NS NS NS NS NS
SE± 40.10 15.44 4.56 6.55 10.09 64.50 103.30
LSD
<0.05)/SE+

87.30 33.65 9.94 14.28 21.99 140.50 225.10
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Abstract
The study examined the participation of women in yam production in Ganye local government area
of Adamawa state, Nigeria. Primary data were collected by the use of semi-structured questionnaire
administered to randomly selected 210 respondents. Data collected were analyzed using
percentages, frequency distribution, mean and regression analysis. The study revealed that 77.1%
of the respondents were aged above 31 - 50 years and 56.2% of the respondents had no formal
education. About 51% have more than 35 years’ experience in yam farming while 85.0% of the
respondents were housewife. Annual income from yam production revealed that 91.9% of the
respondents earned between ₦30,000 to ₦70,000, while only 8.1% of the respondents earned above
₦90,000. Results from regression analysis revealed that the coefficient of age, experience and
income were positively related to women participation in yam production at 1% level of
significance. Inadequate capital and high cost of agricultural inputs were the major constraints
faced by the women in the study area. The study concluded that women are engaged in family
farming which helps in supporting their families. It was recommended that micro-finance
institutions should open their branches in the rural areas for women to access loan. Also, women
should form cooperative associations to help them in getting loans and farm inputs from micro-
finance institutions and input suppliers respectively.
Keywords: Women, Participation, Yam Production.

Introduction
Women make essential contributions to
agricultural and rural economies in all
developing countries like Nigeria. In
traditional communities, women like their
male counterparts, hold farmlands and assist
their husbands in all farming activities that
contribute to family farming. Besides
working on the farms, women of Nigeria as
elsewhere in West Africa, actively participate
in non-agricultural activities such as craft and
dyeing, weaving and spinning, food
processing, retail trade and other home-based
informal activities (Lawanson, 2008). Many
of these activities are not defined as
“economically active employment” in
national accounts but they are essential to the
well-being of rural households.

In Adamawa state, most especially
Adamawa ADP Zone III, yam production is a
principal source of livelihood for the people
(Epu, 2013). About 50% of the people in this
area are engaged in yam production. Women
play an essential role in these activities
(Leavens and Anderson, 2011). The sector is
characterized as female intensive, moreover,
there are 2.8 million smallholder farmers in

the state, more than half of whom are women
(Nyomora et al., 2012). Most cultivate less
than one or two hectares, with limited access
to modern machinery, inputs and improved
technologies. Damisa et al. (2007) pointed
out that various researches conducted on the
contribution of women to agricultural
development in the country suggest that
women contribution to farm work is as high
as between 60% to 90% of the total farm task
performed. The contribution of the women
ranges from such tasks as land clearing, land-
tilling, planting, weeding, fertilizer/manure
application to harvesting, food processing,
threshing, winnowing, milling, transportation
and marketing as well as the management of
livestock. Charles and Willem (2008) opined
that the importance of the role played by
women in agricultural production is such that
the widespread failure so far to reach women
farmers through formal extension services
has major repercussions for national output
and food security as well as social justice.
Sharon (2008) also reported that women
make up half the rural population and they
constitute more than half of the agricultural
labour force. Rural women in particular are
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responsible for half of the world's food
production and produce between 60 and 80%
of the food in most developing countries. Yet,
despite their contribution to global food
security, women farmers are frequently
underestimated and overlooked in
development strategies. This study was
therefore conducted to assess the
participation of women in yam production in
Ganye local government area of Adamawa
State, Nigeria. The specific objectives were
to: describe socio- economic characteristics
of the respondents; identify the major
agriculture activities performed by women in
the study area; examine the influence of
selected socioeconomic characteristics of
women on their participation in yam
production and identify the constraints
militating against women participation in
yam production.

Methodology
The Study Area
The study was conducted in Ganye local
government area of Adamawa State, Nigeria.
It lies between latitudes 80 151 to 80 401 N of
the equator and longitudes 110 301 E to 120 151

E of the Greenwich meridian. The area has a
tropical climate marked with dry and rainy
season with mean annual rainfall of 1400mm.
The rainy season start from April and ends in
October (Adebayo and Tukur, 1999). It
occupies a land area of about 7,382 Km2. The
study area has a population of 171,149
inhabitants National Population Commission
(NPC, 2006). The local government area is
divided into seven districts, which include
Ganye, Gurum, Jaggu, Sugu, Yebbi, Dimdore
and Bakari-Gusso. The main economic
activity in the area is farming which
comprises of crop and livestock production.

Sampling Technique
Women yam farmers are the population of the
study in the study area. All the seven districts
of the Local Government Area were selected,
because all the districts in Ganye local
government area produces yam. Simple
random sampling was used to select thirty
women yam farmers from each of the
districts, giving a total of 210 respondents in
the study area.
Data Collection
Data was obtained from both primary and
secondary sources. The primary data was

collected through administration of
questionnaires to sampled farmers of in the
study area. The services of trained facilitators
and extension agents were employed to
administer the questionnaires. Data was
collected for 2015 cropping season.
Secondary data was obtained from project
documents, journals, conference proceedings
etc.

Data Analysis
Both descriptive and inferential statistical
tools were used for the data analysis.
Frequencies, percentages and tables were
used to analyse the socio-economic
characteristics of the respondents; major
agricultural activities performed by women in
yam production; and constraints militating
against women participation in yam
production. Multiple regression analysis was
used to determine the influence of selected
socioeconomic variables of women on their
participation in yam production.

The model is explicitly stated as:
Y= b0+b1X1+b2X2+b3X3+b4X4+b5X5+ b6X6

+Ui

Where;
Y = Participation (Percentage of agricultural
activities engaged by a respondent in yam
production),
X1= Age (years),
X2= Level of education (Years of formal
education),
X3= Household Size (Number),
X4= Income from yam production (Naira),
X5= Years of experience in farming (Years),
X6= Extension contact (Dummy; Yes =1, No
= 0),
Ui = Error term

Results and Discussion
Majority (77.1%) of the respondents fall
between age range of 31- 50 years which
simply means that they are within the active
and productive age and could put in their best
in their agricultural activities. Usman et al.
(2008) reported that farmers at their youthful
ages are more productive and easily adopt
agricultural innovations. About 60% of the
respondents had more than 20 years of
farming experience. This result shows that
respondents are highly experienced in yam
production. Experience brings more
knowledge and specialization that increased
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respondents’ rationality in the use of the
method. According to Usman et al. (2015),
consistency and continuity in production by
farmers is a reflection of the level of
acceptance of that crop and benefits or
derived out of it. The results revealed that
47.1% of the respondents have household

size of between 1-5 persons while 52.9% of
the respondents have household size above 5
persons. Household size determine the
availability of family labour, the larger the
household size, the more human capital
available to the family that can contribute to
family farming labour, as shown in Table 1.

Table 1: Socio-economic Characteristics of the Respondents (N= 210)
Socio-economic variable Frequency Percentage (%)
Age  (Years)
31-40 33 15.7
41-50
51- 60

129
30

61.4
14.3

> 60 18 08.6
Educational Background
No formal education
Primary

118
59

56.2
28.1

Secondary 33 15.7
Experience (years)
≤ 20 67 31.9
21-30 75 35.7
31- 40
> 40
Household size (Number)
1-5
6-10
11-15
Marital Status
Married
Widowed
Divorced
Income (Naira)
30,000 -50,000
51,000 -70,000
71,000 – 90,000
> 90,000.00
Extension Contact
No
Yes

54
14

99
78
33

107
75
28

78
69
46
17

155
55

25.7
06.7

47.1
37.1
15.7

51.0
35.7
13.3

37.1
32.9
21.9
08.1

74.0
26.0

Source: Field Survey, 2015

Majority (37.1%) of the respondents earned
between ₦30,000 to ₦50,000 as income from
yam production per annum and only 8.1%
earned above ₦90,000. This shows that apart
from contributing food to family, women also
increased income generation of the family.
Majority (74.0 %) of the respondents had no
contacts with extension agents at all. The
result indicated that there was inadequate
extension coverage in the study area
considering the percentage of respondents
without extension visit. Bakari (1995)

reported that a well-coordinated extension
programme delivered through highly skilled
and dedicated agent is a vital tool in
persuading farmers to accept modern method
of production.

Activities Performed by the Respondents
in yam production
About 95.7% of the respondents were
involved in harvesting and storage of yam,
while 94.5% were involved in fertilizer
application and 90.0% were involved in
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transporting the produce to either home or
market as shown in Table 2. The high
percentages of the respondents involved in
these activities could be as result of the
activities been less labour intensive. Only

11.0% of the respondents were involved in
making ridges, due to tedious nature of the
activity that was why it was mainly done by
the male members of the family.

Table 2 Major Activities Performed by the Respondents in Yam Production
Variable Frequency Percentage
Land clearing 63 30.0
Making ridges 23 11.0
Planting of seeds 181 86.2
Weeding
Fertilizer application
Harvesting
Transportation
Storage
Processing

162
199
201
189
201
210

77.1
94.5
95.7
90.0
95.7
100.0

Source: Field survey 2015

Relationship between Socio-economic
Characteristics and Participation in Yam
Production
Result of the regression analysis in Table 3
revealed that the coefficient for age (X1),
household size (X3), income (X4) and
experience (X5) were positive and statistically
significant at 5% level while extension
contact was significant at 1% implying that an
increase in each of these variables would
increase the level of participation in yam
production. A positive value for age indicates
that as the respondent’s age increases, the
more the tendency of being adhere to the yam
production. This could be because older
people may have tendency of being strict on
the activity they grew- up in.  A positive value

for household size (X3) indicates that an
increase in family size will lead to more
participation in yam production. This is
because household size is used to provide
family labour for on- farm production
activities such as planting, weeding, land
clearing etc. A positive value for extension
contact implies that the more the contact the
higher the level of participation in yam
production. This is because contacts with
extension agents enable farmers to acquire
knowledge on improved production practices
which translates into better yield. R2 value is
0.61 implying that 61% variation in farmer’s
level of participation in yam production is as
a result of the variables included in the
regression model.

Table 3: Relationship between Socio-economic Characteristics and Participation in Yam
Production

Variable Coefficient Standard error T-value
Age (X1) 6528.2 999.0 6.53*
Household size (X3) 11257.6 1652.0 6.81*
Income (X4) 2410.4 635.9 3.79*
Experience (X5) 1908.2 3096.5 3.07*
Extension contact(X6) 499.7 218.1 2.29**
Constant 6735.0
R2 0.63
Adjusted R2 0.61
F-ratio 28.9

* = Significant at 5%, ** = Significant =at 1%,      NS= Not significant

Constraints faced by the Respondents
It was revealed that 78.0% do not have land
tenure rights which connotes that, majority of

them operate on rented, leased or borrowed
farmland. There is inadequate extension
service delivery in the study area as most of
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the respondents (74.0%) reported lack of
access to extension services. The overall
perception on participation in agricultural
production was positive as most of them see
it as non-gender vocation. Agricultural
production constraints faced by the
respondents are lack of capital, lack of
government support, poor weather condition

and diseases; 30.0% claimed lack of capital
while 46.0% claimed combination of the
listed production constraints. Mindset and
land tenure rights were identified as
participation constraints by 48.0% and 28.0%
of the respondents respectively, as shown in
Table 4

.
Table 4: Constraints Faced by the Women Yam Farmers
Constraints Frequency* Percentage (%)

Inadequate access to cultivable land 120                         22.14
Inadequate/ lack of extension visit 118                         21.77
Lack of government support 104                         19.19
Limited access to financial institution                    102                         18.08
Inadequate agricultural inputs                                  98                         18.82
Total 542 100.00
Source: Field survey, 2015
* Multiple responses

Conclusion and Recommendation
It is demonstrated that rural women were
engaged in a range of yam farming activities
that is part of family farming and essential to
household welfare and economic growth. Yet
women’s substantial contribution continues
to be under-valued in conventional
agricultural and economic policies.
It was recommended that Government should
support women by giving them preference in
land allocation. Women should form
cooperative societies so as have collective
bargaining in input/output prices, land
allocation and credit facilities. Extension
should pay more attention to women. More
credit facilities should be made available by
both government and non-governmental
agencies to women so as to encourage them
to participate more.
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Abstract
The study focused on economics of palm oil processing in Akoko Edo local Government Area
of Edo state, Nigeria. It specially described the socio-economic characteristics of palm oil
processors, identified the palm oil processing techniques, determined the cost and returns of
palm oil processing, factors that influence processors net return and identified the constraints
facing the processors. A two –way sampling procedure was used for the study and data were
collected using a well-structured questionnaire to elicit information from 111 respondents.
Data was analyzed using descriptive statistics, gross margin and multiple repression. The
results showed that palm oil processing in the study area was dominated by females (74%),
68% of the respondents were married, with average family size of 5persons. They had an
average age of 35 years, secondary level of education (36%) and had average of about 10years
of experience in palm oil processing. About 63% used traditional method of palm oil
processing. The results further showed that processing of palm fruits to palm oil in the study
area was profitable with a gross margin of ₦3050.50. Every one naira invested in the business
yielded a net return of 54kobo. Multiple regression analysis showed extraction cost and cost
of palm fruit to be negatively and significantly associated with net return while constraints
facing the processors were found to include inadequate capital, high cost of labour, inadequate
transportation facilities and modern processing facilities. It is however recommended that
enabling environment should be created for palm oil processors to access capital to expand
the business.

Keywords: Economics, processing, palm oil, Edo State, Nigeria.

Introduction
Palm oil processing is a major source

of income to a large proportion of the poor rural
population in Nigeria especially in the southern
part of the country (Ogbonna and Ezedinma,
2005). Because of the increased demand for
palm oil resulting from an increase in
population and income growth, relative to the
low productivity of the oil palm sector, Nigeria
has become a net importer of palm oil. At the
same time, the rapid devaluation of the naira
combined with high transportation costs from
ports to internal markets put imported oil in a
competitively disadvantaged position. Thus,
Nigeria’s first goal is to meet the domestic

demand and then if possible seeks to become
competitive in the domestic market if oil palm
industry would enhance the overall economic
development through the income and
employment effects in the rural and urban
economics (Anzanku et al, 2006).

In recent times its production has
drastically downsized. Evidence from
(CBN/NISER, 1992) revealed that this
situation has been brought about by a number
of socio-economic and political factors along
with the technological know-how in the
industry. Oil palm is appreciated by most
people in the southern part of Nigeria because
of its level of utilization with respect to the
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various products and by-products that can be
obtained from it such as: palm oil, palm kernel
oil and palm kernel cake. Oil palm given the
highest yield of oil per unit area, compared to
any other oil producing plant when processed
and it produces two distinct oils; palm oil and
palm kernel oil which are of great importance
in the industrial market (FAO, 2002). Palm oil
and palm kernel oil were once very vital to
Nigeria’s export trade as Nigeria was a leading
producer of oil palm products in the world (Eze,
et al. 2014).

Nigeria produce a large proportion of
palm oil sold in the world market (Hartley
1988). It was a dominant source of foreign
exchange for Nigeria before Indonesia and
Malaysia took over (Omoti, 2003). The
fortunes of Nigeria’s Palm oil production
plunged as a result of the discovery of crude oil
and this has caused a major decline in the
processing of Palm oil in Nigeria. There are
indications that promotion of private sector
participation in oil palm plantation holds the
ace in effective revival of the produce business
in the country. Irrespective of all the research
efforts on improved oil palm processing
methods over the year by research institutes, oil
palm processing still faced a lot of problems
including, inadequate finance, and shortage of
labour, scarcity of water and firewood and lack
of effective processing techniques. Recently,
production has failed to meet the domestic
demand for palm products; as a result, Nigeria
has become a net importer of palm products
(Olagunju, 2008).

In Akoko-Edo local Government Area
of Edo State, just as it is in other palm
producing countries of Africa, palm oil
processing has been practiced for many years.
The techniques of processing ranges from the
traditional method to the modern industrialized
method. The traditional method is simple but
tedious and inefficient (Azam-Allis et al., 2003;
Coursey et al, 1984). It is therefore imperative
to carry out a study on economics of processing
fresh fruit bunches into palm oil to know
whether the business is profitable. In this study
area, not much work of this nature has been
done.  It is in view of this that this study was
designed. It seeks to achieve the following
specific objectives; to describe the socio-

economic characteristics of the palm oil
processors in Akoko Edo: identify the palm oil
processing techniques practiced, determine the
cost and return to palm oil processing,
determine the factors that influence processors
net return and identify the constraints facing the
processors.

Methodology
The study was carried out in Akoko Edo local
Government Area of Edo State Nigeria. This
area was chosen because it is one of the major
palm oil producing areas in the state. Two ways
sampling procedure was used for the study.
First, purposive sampling was used to select
five villages out of 10 villages in the study area
namely; Ewan, Ibillo, Ogbe, Ugboshi and
Lampese. Secondly, 60% of the processors
were selected randomly. A list of registered
palm oil processors was obtained from the
processors association. A total of 111
processors were sampled from 185 processors.
A well-structured pre-tested questionnaire was
used to elicit information from the processors.
Data were analyzed using descriptive statistics,
gross margin and multiple regression analysis.
The gross margin is given as:

GM =   TR - TVC
Where,
GM = Gross margin (#)
TR = Total Revenue (#)
TCV = Total variable Cost (#)

The Multiple regression techniques
was applied using three functional forms
namely, linear, semi-log and Cobb- Douglas.
The best fit was selected after considering the
level of estimated error, regression coefficients.
Explicitly the model is specified as follows
Y   =   f (X1, X2, X3, X4, X5, X6, X7, X8, X9, U)
Where,
Y= Net returns of palm processors (₦)
X1= Processing experience (years)
X2= Labour cost (₦)
X3= Extraction cost (₦)
X4= Depreciation on tools (₦)
X5= Cost of palm fruits (₦)
X6= Processing period (days)
X7= Other costs (water, transport, firewood)
(₦)
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X8= Technology used dummy
1 = Improved method,
O= Traditional method
X9= Cracking cost (₦)
U= Error term

Results and Discussion
Socio-economic variables such as age, sex,
marital status house hold size, level of
education and oil processing experience were
considered.

Table 1: Socio-Economic Characteristics of the palm oil processors
Variable Frequency(111) Percentage Mean
Age in Years
20-24 13 11.71 35.15
25-29 24 21.62
30-34 19 17.12
35-39 20 18.02
40-44 15 13.51
Above 45 10 9.01
Sex
Male 29 26.13
Female 82 73.87
Marital Status
Single 24 21.62
Married 75 67.57
Widowed 8 7.21
Divorced 4 3.60
Household Size (Person)
1-4 45 40.54 5.46
5-8 52 46.85
9-12 10 9.01
13-16 4 3.60
Level of Education
Adult  Education 18 16.22
Primary Education 34 30.63
Secondary Education 40 36.84
Tertiary Education 12 10.81
Non-formal Education 7 6.31
Oil processing Experience (Years)
1-4 10 9.01
5-8 28 25.23 10.32
9-12 32 28.83
13-16 39 35.14
>16 2 1.80

Socio-economic Characteristics of
Respondents

The results of socio-economic
characteristics of the palm oil processors
presented in table1 show that 21.6% were
within the age bracket of between 25-29 years.
The average age was about 35 years. This mean
that processors are active in their business.

Findings also showed that palm oil processors
within age bracket of 20 and 50 years are the
workforce that can be productive while those
below 20 and above 50 years are mostly
dependents. Females dominated the palm oil
processing industry in the study area (73.87%).
Majority (67.6%) of the respondents were
married with average household size of 5
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persons. This suggests that family labour would
play a vital role in the business. Thirty-six
percent (36%) of the respondents were
educated up to secondary school level and they
had an average of about 10years of experience
in palm oil processing. Education enhance their
efficiency in the processing activities, also
experience is known to contribute positively to
efficiency in many businesses.

Processing Technique

Fig1: Types of processing techniques

Cost and Return in the Processing of palm
oil

Fig1 shows that two different methods
are used in processing palm oil. However,
63.06% use traditional methods of palm oil
processing while 36.94% used improved
methods. In spite of the drudgery of using
traditional methods of palm oil processing most
processors still use the traditional method with
the rest relying on medium scale hydraulic hand
press and large scale automated hydraulic. This
finding is in agreement with Alufohai and
Ahmadu (2012) who revealed that different
processing techniques were used by palm oil
processors and that it ranged from traditional
hand pressing method to large scale automated
hydraulic.

Table 2: Cost and Return of Processing 20 liters of Palm Oil
Category Total (₦) Percentage of Total cost
Variable cost
Cost of Palm Fruits 2050.00 56.48
Labour 865.50 23.85
Transportation 250.00 6.89
Firewood 100.00 2.76
Water 80.00 2.20
Fuel/Diesel/Electricity 234.00 6.45
Total Variable cost 3629.50
Returns
Palm oil 5,250.00
Palm Kernel 1,000.00
Un-cracked kernel 430.00
Total Revenue 6,680.00
Return per naira invested 0.54

Source: Survey data, 2015

The result as shown in Table 2 indicates that the
total variable cost of processing 20litres of
palm oil incurred by the processor was
₦3629.50 of this total variable cost, the cost of
palm fruit accounted for the highest percentage
(56.5). Ogbonna and Ezedinma (2005)
confirmed this that the cost of palm fruits was

the highest cost factor in palm oil processing.
The result further showed that processing of
palm fruits to palm oil in the study area was a
profitable business venture. This is evidenced
by the gross margin per 20 liter of palm oil of
₦3050.50. The return on investment was 54%
indicating that everyone naira invested in the

63.06

36.94
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business yielded a net return of 54 kobo. Raw
material research and development council
(2004) reported that investment in the oil palm
sector is a safe and profitable venture because
of the high return on the investment.

Factor that Influence processors net return
The result of multiple regression of processors
net return on resource input in Akoko Edo local
government area of Edo state is presented in
Table 3 Cobb-Douglass functional form was
chosen as the lead equation based on high R2

value which indicated 89% variability in
quantity of palm oil produced was explained by
the independent variables. The F-value (36.5)
was highly significant at 1% level of
probability indicating a requirement of best fit.
The R2 adjusted value of 0.87 indicates that the
independent variables collectively contributed
87% to the overall success in processing of
palm oil. It also revealed that the co-efficient

for cost of palm fruit and cracking cost were
significant at 1% level of probability and the
estimated parameter for other cost which
comprises water, transportation and fire wood
(-0.8946) was negative and significant at 1%
level probability. This reveals that any change
or scarcity of water, transportation and fire
wood will affect the pricing and output of palm
oil products. This is similar to the findings of
Emokaro and Ugbekile (2014), who found that
major factors that influenced the output of an
oil palm processing enterprise were palm fruit,
water and labour. Therefore, both quantity and
quality of oil palm produce depend on the cost
of fruits, cracking cost, water, transportation
and fire wood and any increase in the cost of
cracking, transportation, and firewood will
adversely affect the purchasing power of the
masses. The coefficient of the technology used
was positive but not significant.

Table 3: Determinant of Processors Net Return at Akoko Edo
Variable Regression Coefficient T. Ratio
Processors Experience 0.3648 0.8294
Labour Cost -0.06298 -0.4329
Extraction Cost -0.9262 -3.5489***
Depreciation on tools -0.3341 -2.5428**
Cost of palm fruits -1.4699 -4.27892***
Cracking Cost 0.1205 1.2952
Processing Period -0.1853 -1.41832
Water, Transport & Firewood -0.8946 -2.69231***
Technology used 1.3144 4.0162
Intercept -1.8469
R2 0.89
Adjusted R2 0.87
F 36.65***

Source: Survey data, 2015 Significant at 0.5% and 1% levels

Constraints to Palm oil processing
In Table 4, seven factors were identified as
constraints confronting palm oil processors.
Top among the problems were inadequate
capital/lack of credit (8829%), high cost of
labour (62.16%) and inadequate transportation
facilities (49.6%). The problem of inadequate
capital was the most severe because of lack of

credit facilities. Capital from personal savings
which was the major source of capital available
to the respondents was too meager to
effectively finance the business. Nwufo (2004)
asserted that without credit facilities, existing
business may not expand let alone
establishment new ones.

Table 4: Constraints facing Palm Oil Processors
Constraints Frequency (111) Percentage (100) Rank
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Inadequate capital 98 88.29 1st

Lack of storage facilities 30 27.03 6th

Inadequate Transportation facilities 55 49.55 3rd

High cost of modern processing facilities 40 36.04 5th

High cost of labour 69 62.16 2nd

Fluctuation of palm oil price 18 16.22 7th

Fatigue 50 45.05 4th

*Multiple Responses
Source: Survey data, 2015

Conclusion and Recommendations
The study established that processing of palm
fruits to palm oil was a profitable business
venture. Despite the constraints facing the
processors, it is a business to venture into.
Based on the findings of this study, it is

recommended that enabling environment
should be created by government for palm oil
processors to access adequate credit facilities,
cheap labour and transportation facilities.
Investors are also advised to invest in the
business since it in profitable.
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Abstract
Two field experiments were conducted to investigate the influence of camel-horse dung (CHOD) and variety
on the growth and yield of cucumber grown under irrigation during the 2008 and 2009 dry seasons in the
dry season garden of the Department of Agricultural Education, College of Education, Azare in Bauchi
State, Nigeria. The treatments consisted of five levels of CHOD, 0 (without CHOD), 60, 120 kg ha-1 of
camel droppings as well as 40 and 80 kg ha-1of horse dung with two varieties of cucumber (Ashley and
Alpha beit). The treatments were laid out in a Randomized Complete Block Design (RCBD) with four
replications. Vine length and number of leaves were significantly increased in all the two dry seasons of
this experiment with application of 120 and 80 kg ha-1 of CHOD and Alpha beit variety giving the highest
values.  However, CHOD applied at 120 and 40 kg ha-1 increased number of fruit yield per plot at all dry
seasons, so also Alpha beit in 2009 dry season.  Therefore, it was recommended that for higher production
of cucumber in the area and related ecologies, application of CHOD at 120 and 40 kg ha-1 using Alpha beit
is necessary.

Keywords: Camel-horse dung (CHOD), Variety and Cucumber

Introduction
Vegetable production has played a

major role in expanding the level of food
production leading to attainment of food self-
efficiency in many developing countries, in
addition to income generation and gainful
employment (Haruna, 2004; Odeleye et al.,
2008). Application of chemical fertilizers is no
doubt an important means of supplying the soil
with necessary nutrient in crop production
(Dantata, 2008). However, continues usage
increases soil acidity and soil physical
degradation which may negatively affect crop
productivity (Ojeniyi and Adejobi, 2000). High
cost and scarcity of chemical fertilizers have
made organic manures a sought input in
vegetable production such as cucumber.
Cucumber belongs to the family Cucurbiceae,
characterized as a warm season vegetable crop
which prefers relatively high temperatures (30
-33oC) (Dantata, 2008).  Cucumbers grow best
during the dry season, because high
atmospheric humidity during the wet season
promotes pest and disease complexes such as
caterpillars, aphids, leaf miners, melon fly,
root-knot nematodes, mites, stinkbugs,

whiteflies, and thrips as well as wet rot,
Choanephora cucurbitarum, Alternaria leaf
blight, Alternaria cucumerina, Cercospora leaf
spot, Cercospora citrullina, Sclerotinia stem
rot, Sclerotinia sclerotiorum, target leaf spot,
damping-off, angular leaf spot, Downy mildew
and gummy stem blight diseases among others
(Rosenheim et al., 1990).

Cucumbers are used as an appetizer or
mixed with other vegetables because of their
distinctive texture and flavor (Norman, 1992).
The use of organic manure in vegetable
production has long been realized but recorded
information on crop responses have been
scanty (Ja‘afar, 1997). Virtually any organic
material can be used as a fertilizer; however,
materials vary considerably in the
concentration of plant nutrients they contain
and the rate at which these nutrients are
released for plant use. Therefore, some organic
fertilizers are better for certain situations than
others, and different materials need to be
applied at different rates to supply the correct
amount of plant nutrients (Koenig and Johnson,
1999). Therefore, the objective of this study
was to determine the influence of different
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levels of camel-horse dung and crop variety on
the growth and yield of cucumber grown in
Azare a semi-arid environment in Bauchi state,
Nigeria.

Materials and Methods
Field experiments were conducted at

the vegetable garden of the Department of
Agricultural Education, College of Education,
Azare, Bauchi State during the dry seasons of

2008 and 2009. The site of the experiment
(Figure 1.1) is located at approximately 110

40’N, 100 10’E and 609.45m above sea level in
the Sudan Savanna Ecological zone of Nigeria
(Kowal and Knabe, 1972). The soil of the
experimental site was sandy clay with 6.72 (in
2008) and 6.59 (in 2009) soil pH.  The
proximate analysis of the CHOD (AOAC,
1990) during the experiments was presented in
Table 1.

The treatments consisted of five levels
of camel-horse dung (CHOD) viz: 0 (without
camel-horse dung) (C1), 60, 120 kg ha-1 (camel
droppings) (C2, C3) as well as 40 and 80 kg ha-

1(horse dung) (C4 and C5), which were combined
with two varieties of cucumber (Ashley and
Alpha beit) and laid in a randomized complete
bock design with four replications. The land
was ploughed, harrowed and made to some fine
tilts.  Sunken beds of 3m x 3m were raised.  The
plots were spaced 1m x 0.5m between and
within replications.  The seeds of a hybrid
cucumber variety Alpha beit and Ashley were

sown directly into the plots on 10th November,
2008 and 2009 at a spacing of 1m x 1m.

Irrigation was scheduled at 25%
management allowable deficit (Stegman, 1983)
giving an irrigation interval of 4 days and a
gross application depth of 56 mm of water. The
application time was computed to be 105
seconds, from the Equation below (Hart et al.,
1980):

EQu

LnF
Ta

600
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Where: Ta = application time, minutes a
F = net water requirement, mm n
Q = unit inflow rate, m2 /s
E = irrigation efficiency

The crops were grown on basins of
dimensions 3m x3m, hence L was taken as 3m.
A small petrol engine centrifugal pump with
discharge of 4 l/s was used for delivering water
to the field. This gave a unit inflow rate of
1.66667x10-3 m2/s (Hart et al., 1980). Four
seeds were sown and later thinned to one per
stand at 3 weeks after sowing (WAS). Six
plants per plot were randomly selected and
tagged from which vine length, number of
leaves as well as fruit yield number were
assessed at 11 WAS. Data collected were
statistically analyzed using Minitab Computer
Software Version 11 and where the ‘F’ test
showed significance the means were compared
using the Duncan’s Multiple Range Test
(DMRT) at 5% probability level (Snedecor and
Cochran, 1967; Duncan, 1955).

Results
Application of camel-horse dung

(CHOD) and variety significantly influenced
the growth of cucumber.  Both organic
materials increased vine length of plant than the
plot without CHOD. However, application of
camel droppings at 120 kg ha-1 gave the highest
vine length in 2008 dry season, likewise
application of 40 and 80 kg ha-1 of horse dung
in 2009 dry season. In 2008, a significant
increase in vine length of cucumber was
recorded among crop varieties, with Alpha beit
producing the longest vine growth. The same
trend was also observed in 2009.  Interaction
between organic materials and cucumber
varieties on vine length was not significant
(Table 2).

The highest number of leaves in
cucumber was obtained with plants that were
treated with CHOD at 120 kg ha-1 camel
droppings and 80 kg ha-1 horse dung in 2008.
Whereas 40 and 80 kg ha-1 horse dung produces
the highest number of leaves in 2009. Number
of leaves among varieties differed significantly
except in 2009. Interaction between organic
materials and varieties in number of leaves was
not significant (Table 3).

The number of fruit yield per plot as
influenced by both CHOD and variety revealed
that application of 120 kg ha-1 camel droppings
in 2008 as well as 40 and 80 kg ha-1 horse dung
in 2009 increased yield significantly in
cucumber. However, fruit yield number was
not significantly different among cucumber
varieties except in 2008 dry season. Interaction
between organic manures and varieties in
number of fruit yield was also not significant
(Table 4).

Discussion
The results of this work revealed that

vine length and number of leaves which are
important vegetative components of cucumber
increased with CHOD and crop variety. This
favourably response recorded with application
of CHOD as organic manures further showed
CHOD capability to sustain and enhance
cucumber growth and development. CHOD
profile as shown in Table 1 is a high organic
plant mineral nutrient-material which yielded
maximum possible-benefits that include
supplies of adequate measure of organic
carbon, total nitrogen and available phosphorus
throughout the growing period of the crop.
Similar works on vegetables were severally
reported. For instance, Dantata (2008) reported
that cucumbers’ vegetative components
increased with poultry-cow dung (POCOD)
and crop type under cultivation, Haggai (2005)
showed that tomatoes’ vegetative components
increased significantly with power-plant (POP)
and Mbonu and Arifalo (2006) opined that
Amaranthus cruentus vegetative components
enhances with poultry- wood ash manures
(POWAM). Of course, these shades of organic
materials have different but critical nutrients
fortification possibilities on crop production,
especially when crop varieties are considered.
Crop varieties are known for varied nutrient
requirements and two or more organic
materials applied singly or in combination are
needed to meet such organic nutrient
requirements (Dantata, 2008). Recently, Ikeh et
al. (2012) confirmed that sustainable crop
production demands the use of organic
manures. This is because of the positive impact
they have on the soil physical and chemical
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characteristics during cultivation (Udoh et al.,
2005).

The cucumber fruits yield represented
by total number of fruits per plot in this study
was significantly influenced by CHOD
increments as well as crop varieties. This was
particularly possible due to the nature of CHOD
discussed already and irrigation scheduled
adopted in the current study. The characteristic
nature of CHOD used fall under what Dantata
and Bununu (2015) described as organic
nutrients materials of high quality. Likewise,
the irrigation regime (Hart et al., 1980;
Stegman, 1983; James, 1988). These duo
factors led to a balanced more productive-
vegetative and yield developments in cucumber
varieties with reference to Alpha beit in both
dry seasons. Earlier, Katung et al. (2005) in
onions, Dantata (2008) and Odeleye et al.
(2008) in cucumbers have reported such a
behavioral pattern with different combinations
and rates of organic nutrient materials.

Interaction between organic manure
and crop variety in the 2- year study was not
significant. Indicating that for all the
parameters evaluated, the two crop varieties
responded similarly and consistently to
incremental levels of CHOD.

Conclusion
From the result, generally, growth and

yield performances of Ashley and Alpha beit
cucumber varieties were enhanced by
application of different rates of CHOD in this
study. However, application of 120 kg ha-1 of
camel droppings and 40 kg ha-1 of horse dung
have increased the production of cucumber
vines, leaves and fruits more reasonably. Use of
either of the varieties; Ashley or Alpha beit
have equal growth and yield potentials, but
Alpha beit have more such potentials. It can be
recommended therefore that for maximum
productivity of cucumber, the use of Alpha beit
variety with application of 120 kg ha-1 of camel
droppings and 40 kg ha-1 of horse dung during
land preparation is necessary in Azare, a semi-
arid environment and related ecologies.
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Table1: Proximate analysis of CHOD during the 2008 and 2009 dry seasons
Nutrient composition Camel droppings Horse dung

2008 2009 2008 2009
Organic carbon (g kg-1) 9.18 9.29 10.25 10.32
Total nitrogen (g kg-1) 14.81 14.98 11.64 11.72
Available phosphorus (mg kg-1) 5.37 5.45 3.08 3.31

Table 2: Effect of camel-horse dung and variety on vine length of cucumber at Azare during the 2008
and 2009 dry seasons
Treatments Vine length (cm)

Dry seasons
2008 2009

CHOD kg ha-1

C1 36.1d 23.3c
C2 61.8c 98.7b
C3 72.2a 101.9b
C4 58.9c 112.4a
C5 67.3b 115.3a
Variety
Ashley 58.6b 101.9b
Alpha beit 81.9a 112.4a
Interaction
CHOD x Var NS NS

In a column, means followed by same letter are not significantly different at 5% probability level by
DMRT. NS. Not significant

Table 3: Effect of camel-horse dung and variety on number of leaves of cucumber at Azare during the
2008 and 2009 dry seasons
Treatments Number of leaves

Dry seasons
2008 2009

CHOD kg ha-1

C1 16.3c 9.5c
C2 33.1b 51.1b
C3 42.7a 54.4b
C4 31.2b 59.7a
C5 39.5a 63.6a
Variety
Ashley 29.3b 49.2a
Alpha beit 40.64 49.4a
Interaction
CHOD x Var NS NS

In a column, means followed by same letter are not significantly different at 5% probability level by
DMRT.                                                                                                           NS. Not significant
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Table 4: Effect of camel-horse dung and variety on number of fruit yield per plot of cucumber at Azare
during the 2008 and 2009 dry seasons
Treatments Number of fruit yield per plot

Dry seasons
2008 2009

CHOD kg ha-1

C1 6.2c 7.6c
C2 24.8b 29.3b
C3 29.7a 32.5b
C4 20.3b 37.5a
C5 25.7ab 37.5a
Variety
Ashley 32.5b 30.1a
Alpha beit 39.5a 33.4a
Interaction
CHOD x Var NS NS

In a column, means followed by same letter are not significantly different at 5% probability level by
DMRT.                                                                                                           NS. Not significant
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Abstract
Land suitability assessment for wetland rice production for soils of some parts of the Galma floodplain
was obtained by using a parametric and non-parametric methods of evaluation. This study was carried
out so as to determine the suitability of Galma floodplain for wetland rice production. Soil profiles
were dug in soil mapping units indentified from and soil samples were collected from the genetic
horizons indentified. The Physico-Chemical analysis revealed that the soils had low organic carbon,
total nitrogen and exchangeable acidity. Available phosphorous was rated low to medium.
Exchangeable Calcium (1.85-12.53cmol (+) kg) was the most predominant cation in the exchange site
while exchangeable potassium (0.02-0.81cmol (+) kg) was the least predominant. The soils' reaction
ranged from 4.31 to 6.55 that was strongly to slightly acidic. The electrical conductivity (ECe) reading
of the soils was low, (0.01-0.19dSm-1) and non-saline condition of the soils and active Fe was found to
be adequate in all the mapping units. Land assessments were based on six qualities: climate, soil
physical properties, wetness, nutrient availability, water availability, salinity and iron toxicity. The
result of parametric method of land evaluation indicated that climate, soil physical properties were
moderately suitable (85%), soil fertility was rated currently not suitable (N1) while salinity and toxicity
were highly suitable (95%) for the rice production. The overall suitability classification of all the soil
units were currently not suitable (N1) when current non-parametric method of evaluation was
considered, while current parametric method classified all the soil units as marginally suitable. Low
fertility is the major limitation to productivity of the soils of the study area. In order to ensure
sustainable productivity, organic and inorganic fertilizer should be added to the soils.

Keywords: Rice, Parametric, Suitability and Conventional

Introduction
Rice is a staple food for more than half of the
world’s population. Formerly, it was known as
Asian crop. It is also the most rapidly rising
source of food in Africa. In Nigeria, rice plays
an important role in food security and food self-
sufficiency leading to an increase in its
demand. In 2002, the demand for rice rose to
4.1 million metric ton. However, only about
half of that demand was met by domestic
production while importing 1.9 million metric
ton of rice valued at approximately US$ 500
million (USDA, 2003). In 2010 alone, Nigeria
spent N365 billions on imported rice
(Akinwumi 2011; Raji, 2013; Henry, 2014). In
2014, the annual rice demand in Nigeria was
estimated at 5.9 million MT. However, only an
estimated 2.7 million MT of milled rice was
produced locally, leading to a demand-supply

deficit that was filled by imports (Sahel, 2015).
Given the size and value of the imports, there is
an urgent need in reducing rice imports in order
to encourage economic growth and job
creation, hence, government in 2015 ban the
importation rice.
In order to increase food production and ensure
food security, there is need to understand the
interaction of soil, water and climate, with a
view to interpret their suitability for rice
production. Suitability land evaluation can tell
farmers how suitable their land is in terms of
soil limitations, crop yield or profit, it is soil -
site specific and provide information on the
choice of crops to be grown.

Materials and Methods
This study was conducted in Galma floodplain
at Dakace in Zaria local Government area in
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Kaduna State, Nigeria. The study site was
located between Longitude It is located on
Latitude N11o 04'87'' and Longitude 7o 44' 47''.
(Figure 1).

The area is situated in the Northern
Guinea Savanna ecology with monomodal
annual rainfall of about 1011±161 mm
concentrated almost entirely in the five months
(May/June to September/October), and mean
daily temperatures (minimum and maximum)
range between 150C and 380C (Oluwasemire
and Alabi, 2004). The geology of the Galma
Basin is dominated by undifferentiated
basement complex rock. The vegetation of the
area falls within the northern Guinea savanna.
Land use around the area is basically
agriculture. Crops such as maize rice and

vegetable carrot, tomato, onion red pepper are
grown.

Field Study and Laboratory Analysis
The major soil units of the area were

mapped using the rigid grid method following
the guidelines of Soil Survey Staff (1990). Four
soil units were identified and denoted as G1
through G4, two profile pits were dug in each
of the identified soil units and describe
according to the soil survey manual (Soil
Survey Staff, 1990). Field descriptions and
sample collections were made during the dry
season to ensure freedom from ground water
disturbance. Soil samples were analyzed
following the guidelines of IITA (1979) for soil
analysis.

Fig. 1: Location of the study area in Kaduna State, Nigeria.
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Land Suitability Evaluation
The approach adopted for evaluating the
suitability classes for wetland rice in this study
area were by conventional (non-parametric)
(Sys et al. 1991) and parametric procedures
(Ogunkunle 1993).

Conventional (non-parametric) method
Soil units were placed in suitability classes by
matching the land use requirement with land
qualities (FAO, 1995). Data on crop growth
requirements were obtained from researches
and land mapping activities which have been
done by various researchers and practitioners in
land suitability. Crop requirement data are
classified in accordance with land suitability
classes: S1 (very suitable), S2 (moderately
suitable) and S3 (marginally suitable) class and
N (unsuitable).  The land suitability evaluation
of the soil was done using additive and limiting
procedures of Sys et al. (1991).

Parametric method: Each limiting
characteristics was rated as follows:  S1 (95),
S2 (85), S3 (60), N (40). The index of
productivity (IP) for each soil mapping units
were calculated using Ogunkunle (1993)
modified equations: IP= A x √ (B/100 x C/100
x D/100 x E/100 x F/100)

Where A= overall lowest characteristic rating
of all land quality groups {(chemical fertility
(f), B (climate (c)), C (soil physical property
(s), D (wetness (w), E (micro nutrient status)
and F (Salinity). The suitability classification
was done separately for each soil unit identified
in the study area.

Potential Index of Productivity (IPp): In
computing the IPp, properties that are not easily
altered like cation exchange capacity, base
saturation, pH and organic matter were used as
part of the fertility (f) group while the easily
altered chemical properties like exchangeable
K, Ca, available P, total N were not part of the
calculation.

Current Index of Productivity (IPc): In this
case, both the easily altered chemical properties
like exchangeable K, Ca, available P and total
N as well as those used for IPp were used for
the calculation of the IPc.

Result and Discussion

Land and Soil Characteristics of Study Area
The summary of the soil characteristic also
known as land qualities for the study area is
shown in Table 2. Soils of units G1 and G2
were deep (soil depth > 100 cm), while soils of
units G3 and G4 were moderately deep (soil
depth between 50 cm to 100 cm). The depth is
good enough and will allow good penetration
of roots. Therefore, all soil units were rated
suitable for wetland rice production. Sys et al.
(1991) reported that most crops with the
exception of tree crops produce excellent yield
with an effective root zone depth of 90-100 cm.
Base on the soil depth, the study area was
classified as highly suitable (S1). A large
proportion of the soil (soil units G3 and G4)
were poorly drained and were rated suitable for
wetland rice production because poorly drained
soil retained more water thereby making it
available to the crop. The slope of all the soils
were rated 95 (Table 2) for surface (gravity)
irrigation. This was considered suitable for
surface irrigation, however when all the soils
were rated for drip irrigation, they were found
to be highly suitable (S1). This implies that
slope is not a critical factor that will affect the
production of rice in the study area. Slope is
important to soil formation and management
because of its influence on runoff, soil
drainage, erosion, use of machinery and choice
of crops.

Soil structure affects the soil properties such as
water retention and plant nutrient. The soil
structure of the study area ranged from weak
fine sub angular blocky to massive. The angular
blocky to massive soil structure have ability to
retain moisture which is favorable for
irrigation, therefore it does not pose any
limitation to the cultivation of the studied
crops.

The fertility of soil is a decisive factor for plant
growth. Nitrogen, phosphorus, potassium, pH,
cation exchange capacity and organic matter
content are the key nutrient elements that work
together for the successful production of the
studied crop.  The total nitrogen, organic
carbon and available potassium were rated low
in all the soil units. Low nutrient status has been
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identified as the major critical factor limiting
the soil suitability for wetland rice production
in the study area.

Wetland rice crop requires micro nutrient such
as iron. This micronutrient influences the yield
and quality of the rice crop (Sivaiah et al.,
2013). The concentration of iron (Table 2) in
the study was above the critical level
recommended for crop production. This
indicates that the iron deficiency is unlikely to
occur. Electrical conductivity values for all the
soil units were less than 4 dSm –1 (Table 2)
which is the critical values for rice production
(Aliyu, 2016).  Hence, soils of the study area
are non-saline, thus, all the soils were rated S1,
implying that all the soils are suitable for
wetland rice production.

Land Suitability Evaluation for Wetland
Rice Cultivation
Land qualities for the study area were matched
with the agronomic requirement for wetland
rice to obtained suitability class score in Table
3. When climatic requirements for rice (Table
1) were matched with the land quality of the
study area (Table 2); solar radiation, relative
humidity and temperature scored 85% (Table
3), this implies that climatic factors under
consideration were moderately suitable for rice
cultivation. Slope, soil depth and soil texture
were considered as soil physical characteristics
for cultivation of wetland rice. The slope of all
the soil units were < 3 %, this made all the soil
units highly suitable (S1) for rice production.
Cultural practices involving raising of bunds
(check basin system) in soil units G1 and G2,
may enhance their water retention for paddy-
rice cultivation. Notwithstanding, slope of < 3
% may favour mechanical operation (Lawal et
al., 2012). All the soils have effective soil depth
> 90 cm and thus classified as highly suitable
(S1) for wetland rice production. On the basis
of soil texture, soil units G1and G2 which were
sandy loam were moderately suitable, while
soils units G3 and G4 were sandy clay loam
overlaying clay were highly suitable (S1).  Both
soil units G1and G2 may require special
management practices that will encourage the
incorporation of organic residues so as to
maintain favourable structure for sustainable
paddy-rice cultivation. Wetland rice required

poorly drained soil because it is known to be
tolerant to water-logging conditions, hence,
soil units G3 and G4 were highly suitable (S1)
while, soil unit G2, moderately suitable(S2)
and soil unit G1 marginally suitable (S3).

The soils in all the soil units had low organic
matter content, available phosphorus and
exchangeable potassium. These chemical
properties were sub optimum for the cultivation
of wetland rice. Soil salinity is an important
edaphic constraint for wetland rice cultivation.
Values of electrical conductivity ranged from
0.05-0.08 dSm-1 (Table 2), indicating that
salinity was not a limiting factor for growing
wetland rice in all the soil units. Toxicity is a
land quality, represented by active Fe in the
case of rice cultivation. The active iron was
optimum for wetland rice cultivation in the
study area. All the soil units scored 95% (highly
suitable) rating for rice cultivation.

Table 4 shows the result of parametric and non-
parametric suitability evaluation of wetland
rice. Using the conventional method, all the soil
units were classified as currently not suitable
(N1) due to soil fertility limitation while the
parametric method classified the soils of all the
soil units as moderately suitable (S3). The
result of the current parametric and current non-
parametric suitability evaluation does not
complement each other while those of potential
parametric and potential non-parametric shows
mutual relationship only in soil unit G1, thus
indicates that both evaluation methods were not
correlated as their suitability classes were not
similar except for potential suitability of soil
unit G1.

Conclusion and Recommendations
Slope, soil depth, electrical conductivity and
active Fe were highly suitable for rice
cultivation; climate and cation exchange
capacity were moderately suitable. However,
organic carbon status of the soil render all the
soil units currently unsuitable (N1) for the
cultivation of wetland rice by conventional
method using the current productivity method
and marginally suitable (S3) for soil units G1
and G2 while soil units G3 and G4 were
moderately suitable (S4) using the potential
method of conventional evaluation. Both
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current and potential parametric methods of
evaluation classified the soil into order suitable
for the cultivation of wetland rice. Low levels
of organic matter, total nitrogen and available
phosphorus are the major constraints of these
soils and these can be improved by increasing
the organic matter level through incorporation
of organic residues such as farmyard manure,
plant residues, and household refuse.
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Table 1:   Land unit characteristics and qualities in the profiles studied
land quality Units Soil units

G1 G2 G3 G4

Climate
Solar radiation MJcm-2 day-1 427 427 427 427

Relative humidity % 41.47-52.10 41.47-52.10 41.47-52.10 41.47-52.10
Temperature 0C 25-27.45 25-27.45 25-27.45 25-27.45

Soil physical properties (S)
Slope % 0-2 0-2 0-2 0-2

Soil Depth Cm >168 >148 >94 >90

Soil Texture Class SL/SL SL/L SCL/C SCL/C

Wetness (w)
Drainage WD ID PD PD

Fertility Status (f)

pH (H2O) 5.89 6.33 5.89 6.01

Total Nitrogen gkg-1

0.27 0.28 0.63 0.94

Organic Carbon % 1.05 0.92 1.17 1.34

Available P mgkg-1

11.62 7.56 7.1 8.99

Exchangeable K cmol(+)kg-1 0.09 0.04 0.32 0.31

Exchangeable Ca cmol(+)kg-1 5.73 4.63 8.54 9.97

CEC (1N NH4OAc) cmol(+)kg-1 12.4 15.3 20.15 20.27

Base saturation % 90.9 86.63 86.07 77.08

Salinity (S)

Salinity (ECe) dSm-1 0.08 0.06 0.05 0.06

Toxicity (t)
Active Fe mgkg-1

14.4 16.61 160.3 188.73
Fe % 0.14 0.17 1. 60 1.89
SL=Sandy loam, SCL= Sandy clay loam, C=Clay, WD= Well drained, ID= Imperfectly drained,
PD=Poorly drained
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Table 2: Factor ratings of land use requirements for wetland rice

Land qualities/ Unit S1 S2 S3 N1 N2
Characteristics 95 – 85 65 – 60 60 – 20 40 – 20 20 – 0
Climate (c)
Solar Radiation* MJcm-2day-1 >478 478-358 358-239 358-120 Any
Relative humidity % 55-90 Any
Temperature oC 29-32 21-29 18-21 <18 Any
Soil Physical Characteristics (s)
Slope++ % 0-4 4-8 8-15 15-25 >25
Soil Depth* cm >20 10-20 5-10 <5 Any

Soil texture# C, SiC
SiCL, CL,
SC, SCl SiL, L, SL Si LS S

Wetness (w)
Drainage# Very poor Poor medium rapid very rapid

Fertility Status (f)

pH* 5.5-7.5 5.2-5.5  5.5 5.2 Any

Total N* g kg-1 >0.2 0.1-0.2 0.05 -0.1 <0.05 Any

Organic carbon* g kg-1 20-30 10-20 30-40 >40 Any

Available P* mgkg-1 > 20 10-15 10-15 < 10 Any

Exc. K* cmolkg-1 > 0.2 0.1-0.2 < 0.1 < 0.1 Any

Exc. Ca* cmolkg-1 10-15 5-10 1-5 <1; >5 Any

CEC (Soil)# cmolkg-1 > 16 10-16 5-10 <5 Any

BS# % >50 35-50 <30

Salinity (S)

Ece++ dSm-1 <2 2-4 4-8 8-12 >12

Toxicity (t)
Active Fe* % <7.50 7.5-10 10-12.5 >12.5 Any

* Maniyunda et al., 2015, ++  Sys et al., 1991, # Sharma and Chaudhary, (2008)
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Table 3: Matching Land Use Requirement with Flood Plain Quality for Rice
land quality Soil units

G1 G2 G3 G4
Climate
Solar radiation S2 S2 S2 S2
Relative humidity S2 S2 S2 S2
Temperature S2 S2 S2 S2

Soil physical properties (S)
Slope S1 S1 S1 S1

Soil Depth S1 S1 S1 S1

Soil Texture S3 S3 S3 S3

Wetness (w)
Drainage S3 S2 S1 S1

Fertility Status (f)

pH (H2O) S1 S1 S1 S1

Total Nitrogen S1 S1 S1 S1

Organic Carbon S3 S3 S3 S3
Available P S3 N1 N1 N1

Exchangeable K S3 S3 S3 S3

Exchangeable Ca S3 S3 S3 S3

CEC (1N NH4OAc) S2 S2 S1 S1

Base saturation S1 S1 S1 S1

Salinity (S)
Salinity (ECe) S1 S1 S1 S1

Toxicity (t)
Fe S1 S1 S1 S1

Table 4: Suitability aggregate score and classification of the soil units

Soil units Parametric Non-parametric

Current Potential Current Potential

G1 S3 (25.02) S3 (44.67) N1 S3s

G2 S3 (29.78) S2 (63.28) N1 S3s

G3 S3 (33.28) S1 (77. 09) N1 S2cs

G4 S3 (33.28) S1 (77. 09) N1 S2cs
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Abstract
Field experiment was conducted during the 2007, 2008 and 2009 wet seasons at the Abubakar Tafawa
Balewa University, Teaching and Research Farm, Bauchi, in the Northern Guinea Savanna ecological
zone of Nigeria to determine the length of vine cuttings and levels of inorganic fertilizers for sweet
potato. Treatments comprised of factorial combinations of 2 lengths of sweet potato vines (30and 45cm)
and 4levels of inorganic fertilizers (N0, P0, K0, N100, P150, K200, N150, P200, K250 and N200, P250, K300 kg ha-

1). These were laid out in a randomized complete block design with 4 replications. Results revealed
thattuber N, P and K contents increased with lengths of vine cuttings (except in tuber N content in 2008
and tuber K content in 2007) which 45cm long vines gave higher concentrations though literally within
permissible levels fit for humans reported elsewhere in the literature. The same parameters increased
with fertilizer increment (except tuber N in 2007 with applied N150, P200, K250 and N200, P250, K300 kg ha-

1). Fertilizers x cuttings interaction was not significant. Based on this study, it is therefore,
recommended that transplanting sweet potato using 45cm length of vine cutting with application of
N200, P250, K300 kg ha-1 in two equal split doses at 2 and 6 weeks after transplanting is crucial for
improved-tuber N, P and K contents in Bauchi and related ecologies of the world.

Keywords: Inorganic fertilizers, vine cuttings, nutrient contents, sweet potato, Bauchi, Nigeria

Introduction
Sweet potato (Ipomoea batatas [L.]

Lam) belongs to the family Convolvulaceae. It
is an herbaceous dicotyledonous plant that is
cultivated widely throughout the tropics and
warm temperate regions of the world- that is
between latitudes 40oN and S of the equator and
between sea level and 2300 m altitude (Bourke,
1982; Jana, 1982). Globally, sweet potato is the
seventh most important food crop after wheat,
rice, maize, irish potato, barley, and cassava
with an estimated annual production of
approximately 122 million metric tons (FAO,
2006). Sweet potato is high in nutritive value,
outranking most carbohydrate foods in
vitamins, minerals, protein and energy content
(Watt and Merrill, 1975; Onuh et al., 2004). It
is a major staple food in Africa, Asia, the
Caribbean, and South America, where it is
important source of calories, vitamins A and C,
fiber, iron, potassium, and protein (Woolfe,
1992; Adam, 2005). In developing countries,

sweet potato is especially valued because it is
highly adaptable and tolerates high
temperatures, low fertility soil, and drought
(Hahn, 1977).

Inorganic fertilizer application in sweet
potato has been studied elsewhere to assess
maximum N, P and K requirements
(Olorunnisomo et al., 2006; Yeng et al., 2012;
Dumbuya et al., 2016). Results showed that
N45P15K40 gave the highest fresh, saleable and
qualitative tubers compared to
N40P15K70andN90P15K140 (Tewe et al., 2003).
Although sweet potato has been in cultivation
for a long time and is economically important
in Nigeria (Tewe et al., 2003), little attention
has been given to use of inorganic fertilizers.
Early research operations centered on disease
control in the field and storage (Edmond, 1971;
Bautista and Vega, 1991; LaBonte et al., 2000).
Since 1944, research work has greatly
increased to include such areas as solutions of
local (Udealor et al., 2006), regional (CIP,
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1991; FAO, 2004) and national problems
(Tewe et al., 2003); induction of functional
flowers and production of viable seeds;
breeding and curing as well as storage
(Edmond, 1971).

All of the studies (Edmond, 1971; CIP,
1991; Tewe et al., 2003; Udealor et al., 2006)
resulted in a more thorough understanding of
the crop. Nevertheless, despite the large
amount of research data now available
(Dumbuya 2015; Yeng et al., 2012; Samy et al.,
2014; Kibrom et al., 2015; Dumbuya et al.,
2016), knowledge of the sweet potato plant and
production especially in the area involving the
use of better cultivars, plant propagation and
population as well as application of fertilizers
is far from being complete. The production of
the crop in Nigeria is still threatened by low
yields. FAO (2004) estimates of average sweet
potato yield in Nigeria is 5 to 8 tha-1, which is
similar with estimates from farm surveys
conducted, which reported yields of popular
local varieties from 7 tha-1 in the southeastern
zone, 3.5 tha-1 in the northern zone, and 7 to 8
tha-1 in Plateau and Bauchi States (Tewe et al.,
2003; Udealor et al., 2006).  Reasons for low
yields were due to number of problems faced
by farmers as opined by Belehu (2003),
Yamauchi et al. (1996) and Dantata et al.
(2009). These include drought, high
temperature at low altitudes, frosts at high
altitudes, and lack of irrigation, poor land
preparation, lack of high yielding and adaptable
cultivars, lack of sufficient quantity of good
quality planting materials, improper population
and fertilization regimes, poor systems of
farming, careless harvesting, poor post-harvest
handling and lack of crop rotation among other
factors such as inadequate capital, land, skilled
labour and information (Belehu, 2003).

It is important to consider other ways
of improving sweet potato production, taking
full advantage of the fact that sweet potato
surpasses other root and tuber crops in terms of
agronomic potentials. Information on the
contributions of crop variety, different length of
cuttings, optimal plant population and adequate
levels of inorganic fertilizers are very limited
(Dantata et al., 2009). Such information will
help to develop appropriate technologies which
will also improve crop yield and quality. As

improved sweet potato technologies, will
increase demand, ensure attractive prices and
consequently encourage farmers to sustain and
expand their farming units as well as diversify
crop-use into other food, feed and industrial
uses. In view of the foregoing, this work was
undertaken to determine the effect of different
lengths of cuttings and levels inorganic
fertilizers and their interaction on the N, P and
K contents of sweet potato in Bauchi, Nigeria.

Materials and Methods
Field experiment was conducted

during the wet seasons of 2007, 2008 and 2009
at the Abubakar Tafawa Balewa University,
Teaching and Research Farm, Bauchi, Nigeria
(100 17” N, 90 49” E and 609.3m above sea
level) in the Northern Guinea Savanna
ecological zone of Nigeria (Kowal and Knabe,
1972). Two different sites were used during the
experiments. In 2007, the field used was
cropped with maize (Zea mays L.) in 2006. The
field used for 2008 and 2009 however, was
cropped with cowpea (Vigna unguiculata
Walp.) in 2007. A most popular white- fleshed
Bauchi local sweet potato Bolobolo variety
(Tewe et al., 2003) was used throughout the
period of the study. The vines for the sweet
potato variety were obtained from a local vine
grower in Sabon-Kaura village, Bauchi. In
each year, 2 length of cuttings (30 and 45cm)
and 4 levels of inorganic fertilizers (N0, P0, K0,

N100, P150, K200, N150, P200, K250 and N200, P250,
K300 kg ha-1) were tested. Factorial
combinations of these treatments were
arranged in a Randomized Complete Block
Design (RCBD) with 4 replications. Land was
demarcated into plots of 4 x 3.6m with 6 ridges
using a measuring tape, lines, pegs and hand-
type plough.  A distance of 1.0m and 1.5m were
allowed between plots and replications.
However, in 2009, the experimental area was
incidentally tractor- ploughed before
demarcating into plots. Planting of sweet potato
was done manually in third week of June of
each season (after rain has established) using 60
x 60cm spacing and 60cm long vine cuttings
with single cutting transplanted per hill as
opined by Alcoy (2007). The inorganic
fertilizers (NPK) were applied using; nitrogen
(N) as urea was applied in two equal split doses;
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first dose at 2 weeks after planting (WAP) and
the second dose at 6 WAP. While, phosphorus
(P) as single super phosphate (SSP) (P2O5) and
potassium (K) as muriate of potash (MOP)
were applied at once during land preparation.
Weeds were controlled manually with hoes
under two weeding regimes at 4 and 6 WAP.

No diseases and pests were observed
on the plants. The crops were harvested
manually, once at physiological maturity using
simple hoes. In each year’s experiment,
composite soils samples were taken randomly
before ploughing at 0 - 50cm depth, using a
tubular auger. The samples were analysed to
determine their physico-chemical properties
based on standard procedures described by Day
(1965). Results of the analysis are presented in
Table 1.  Yearly harvested tubers were bulked
treatment wise and from each treatment-
bulked, samples of tubers were picked at
random for plant nutrient analysis as in total N,
P and K contents following Micro-Kjeldahl
digestion method and values read with the
atomic Absorption Spectrophotometer
(A.O.A.C., 1980). Data collected were
subjected to analysis of variance to test the
treatment effects for significance using the ‘F’
test (Snedecor and Corchran, 1967). Duncan
multiple range test (DMRT) was used to
compare significant differences among means
(Duncan, 1955).

Results
Length of cuttings significantly

(P=0.05) increased nitrogen content of sweet
potato in 2007, 2008 and 2009. However,
increase in nitrogen (N) content due to cuttings
was at parin 2008. Similarly, application of
inorganic fertilizers increased the nitrogen
content of the sweet potato tubers significantly
(P=0.05) in the 3-year study. However, tuber N
contents due to K200, N150, P200, K250 and N200,
P250, K300 kg ha-1fertilizers in 2007 was also at
par. There was no significant interaction
between treatments in tuber N content (Table
2).

Phosphorus (P) content due to length of
cuttings in sweet potato was significantly
(P=0.05) different. The highest tuber P
concentration was obtained with 45 cm cutting
length in 2007. The same trend was observed in

2008 and 2009.Phosphorus content was also
significantly (P=0.05) different with inorganic
fertilizers. Application of N200, P250, K300 kg ha-

1gave the highest amount of tuber P content in
2007. This pattern of increase was particular
recorded in 2008 and 2009. Interaction between
fertilizers and length of cuttings was not
significant in phosphorus content of sweet
potato (Table 3).

Planting sweet potato using cutting
(vine) lengths significantly influenced tuber
potassium(K) contents throughout the periods
of study with the exception of 2007, where use
of both 30 and 45cm length of cuttings as
planting materials gave tuber K content at par.
Application of different rates of inorganic
fertilizers had progressively increased K
content of sweet potato tubers significantly
(P=0.05) in the 3-year study. The significantly
higher tuber K contents was obtained when
N200, P250, K300 kg ha-1fertilizers were applied.
Interaction between fertilizers and length of
cuttings was not significant in K content of
sweet potato (Table 4).

Discussion
The results of this study demonstrated

the importance of cutting length and inorganic
fertilizers on the nutrient development of sweet
potato tubers. The two lengths of cuttings (30
and 45 cm long) differed significantly (P=0.05)
in the three parameters studied, except tuber N
and K in 2008 and 2007 respectively. The
significant results obtained with 45cm long
cuttings in this study disagree with many
authors (Degras, 1969; Balasurya, 1991;
Amoah, 1997; Belehu, 2003; Tanaka and
Sekioka, 1976; Ravindran and Mohankumar,
1982; Bautista and Vega, 199; Vilamayor and
Perez, 1988; Schultheis and Cantliffe 1994;
Choudhury et al., 1986). But conforms to the
report of Onwueme (1978) who showed that
critical tuber qualities tend to increase with
increase in length of vine cuttings used. He
emphasized that shorter cutting lengths such as
in 30cm long used in the present study,
established slower and produce poorer quality
tuber yield-parameters. However, result
generally revealed that length of cuttings has
influenced tuber N, P and K contents of sweet
potato. Possibly, due to reasons advanced by
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Austin and Aung (1973), Wilson and Lowe
(1973), Wilson and Lowe (1974a and 1974b),
Lowe and Wilson (1975), Bhagsari and Ashley
(1990) and LaBonte et al. (2000) in sweet
potatoes and the soil status of the experimental
site (Table 1) during the 3- year study.

Influence on tuber N, P and K contents
of sweet potato due to inorganic fertilizers was
very significant (P=0.05) except in single case
of tuber N in 2007 between the first and second
highest rates of application. The pattern at
which N, P and K contents of tubers response
to inorganic fertilizers as obtained in the current
work agrees with patterns in the proximate
analysis of sweet potatoes reported severally by
league of researchers in the world (Suvanakiri,
1988; CIP ,1991; Tewe, 1994; Ladokun, 2003;
Nair and Aiyer, 1986; Asokan and Sreedharan,
1980; Mohan Kumar et al., 1976; Constantin et
al., 1984; Holloway et al., 1985; Pillai et al.,
1985; Oboh et al., 1989; Ravindran et al., 1995;
Njoku et al., 2001; Onuh et al., 2004; Igbokwe
et al., 2005; Olorunnisomo et al., 2006; Ukom
et al.,2009) with the exception of Amoah
(1997) whose report did not show positive
influence in the parameters studied, but only a
slight increase in tuber dry matter content.
Reasons for these contrasting results may not
be unconnected with the observations earlier
mentioned in Austin and Aung (1973) Wilson
and Lowe (1973), Lowe and Wilson (1975) as
well as Bhagsari and Ashley (1990) for sweet
potatoes. However,

Conclusion
This study showed that field

management practices such as use of vine
cutting lengths and inorganic fertilizers have
influenced sweet potato quality in Bauchi,
Nigeria. Precisely, transplanting 45cm long
sweet potato vine cuttings with application of
inorganic fertilizers from N0, P0, K0 up to N200,
P250, K300 kg ha-1 in split doses at 2 and 6 WAP
significantly increased the nutrient content of
sweet potato tubers expressed in N, P and K
with values for the 3-year study ranging from
4.1 – 43.1 g kg-1. These amounts of tuber N, P
and K contents are appreciable and excellently
within permissible limits considered fit for
humans’ health and wellbeing. The practice is

therefore recommended to farmers in Bauchi
and related areas of the world.
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Table 1: Physico-chemical properties of the soils at the experimental sites before trials
Soil Property Values at 0-50cm depth

Site      A Site   B
2007 2008 2009

Particle size distribution (gkg-1)
Sand 750.20 750.63 750.73
Silt 90.20 80.47 90.23
Clay 159.6 168.9 159.04
Textural class Sandy loam Sandy loam Sandy loam
Chemical property
pH water 6.10 6.22 5.93
pH Cacl2 4.70 4.83 4.47
Organic carbon (gkg-1) 3.88 3.73 3.57
Total nitrogen (gkg-1) 1.26 1.38 1.49
Available P (mgkg-1) 13.24 14.13 13.08
CEC Cmol (+) (kg-1) 4.90 4.85 5.10
Exchangeable bases
[Cmol (+)/kg-1]
Ca 2.86 3.71 4.23
Mg 0.95 1.12 1.07
K 0.77 0.84 0.79
Na 0.39 0.41 0.43

Table 2: Effect of inorganic fertilizers and length of cuttings on nitrogen content (g kg-1) of sweet
potato tubers during the 2007, 2008 and 2009 wet seasons at Bauchi.
Treatment Year

2007 2008 2009
Length of cuttings (cm)
30 26.7b 19.7a 28.4b
45 29.6a 21.6a 30.4a
SE± 0.9 0.9 0.4
Inorganic fertilizers (kg ha-1)
N0, P0, K0, 6.9c 5.2d 7.8d
N100, P150, K200 28.7b 19.1c 28.1c
N150, P200, K250 37.0a 26.7b 38.7b
N200, P250, K300 39.9a 31.6a 43.1a
SE± 1.3 1.3 1.4
Interaction
Cuttings x Fertilizer NS NS NS

In a column, means followed by same letter are not significantly different at 5% probability level
by DMRT
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Table 3: Effect of inorganic fertilizers and length of cuttings on phosphorus content (g kg-1) of
sweet potato tubers during the 2007, 2008 and 2009 wet seasons at Bauchi.
Treatment Year

2007 2008 2009
Length of cuttings (cm)
30 10.4b 10.6b 13.0b
45 11.9a 11.7a 14.6a
SE± 0.2 0.3 0.3
Inorganic fertilizers (kg ha-1)
N0, P0, K0, 2.7d 3.4d 5.7d
N100, P150, K200 11.0c 10.2c 12.3c
N150, P200, K250 14.4b 14.7b 17.2b
N200, P250, K300 16.5a 16.3a 20.1a
SE± 0.3 0.5 0.7
Interaction
CuttingsxFertilizer NS NS NS

In a column, means followed by same letter are not significantly different at 5% probability level
by DMRT

Table 4: Effect of inorganic fertilizers and length of cuttings on potassium content (g kg-1) of
sweet potato tubers during the 2007, 2008 and 2009 wet seasons at Bauchi.
Treatment Year

2007 2008 2009
Length of cuttings (cm)
30 14.5a 13.4b 18.6b
45 15.9a 14.9a 20.6a
SE± 0.7 0.4 0.5
Inorganic fertilizers (kg ha-1)
N0, P0, K0, 4.1d 4.1d 6.9d
N100, P150, K200 15.4c 13.0c 17.2c
N150, P200, K250 18.8b 18.7b 24.9b
N200, P250, K300 22.3a 20.8a 29.2a
SE± 1.0 0.6 1.3
Interaction
Cuttings x Fertilizer NS NS NS

In a column, means followed by same letter are not significantly different at 5% probability level
by DMRT
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Abstract
A 35-day trial to investigate the performance and economics of broiler chickens fed diets containing
graded levels of Gayamba millet (GM) was conducted at Abubakar Tafawa Balewa University
Teaching and Research farm Bauchi, Bauchi State. One Hundred and ninety-five 5-week old Anak
2000 broiler chickens were randomly allotted to five diets in triplicate lots of 13 birds each in a
completely randomized design. In the diets, GM replaced maize at 0,25,50,75 and 100% inclusion
levels. Feed intake, live weight, live weight gain, feed conversion ratio and carcass quality
constituted the major respond criteria. Result revealed that GM had crude protein 12.23%, crude
fibre 3.16%, ether extract 3.61%, ash 3.73%, nitrogen free extract 67.22%   and dry matter 89.95%.
There was no significant (P>0.001) difference with daily feed intake among all the treatment
groups. Daily weight gain was higher (64.57g) (P<0.001) in birds fed the 100% GM diet. Feed-to-
gain ratio also followed a similar trend (P<0.001) with 100% level of Gayamba recording higher
significant (1.95). The carcass parameters: live weight (2.26 -3.08kg), plucked weight (2.09-
2.89kg), Eviscerated weight (1.82-2.65kg), carcass weight (1.61-2.43kg) and dressing percentage
(70.75-78.90), were significantly (P<0.001) affected by the dietary treatments. The highest values
were recorded in chickens fed the 100% GM diet. Relative organ weights also showed significant
difference among treatments. The control, 25, and 50% groups had significantly (P< 0.05) higher
live weights than other treatments. Gizzard weights which differed at (P<0.01) were higher in the
control group. Kidney weights were found to be significantly (P<0.01) lower among the 75% group.
The Feed cost per kg weight gain decreased with increased level of GM in the diets. It was therefore
concluded that GM could completely (100%) replace maize in broiler diet with better performance,
carcass yield and reduced feed cost.

Keywords: Broiler Chicks, Gayamba Millet, Maize

Introduction
Human need for quality animal protein has
become both a national and international
issues of concern that demands an urgent
attention. This is because the nutritional
status of the populace and economic
development are inextricably linked. A
nation’s development is insured in the
excellent physical and health condition of its
people if of all the resources required for
national development were put in place and
the human factor is the most important
(Ojewola, 1993). The problem of protein
shortage especially that of animal origin is a
perennial in which when significantly
increasing farm income and improving
animal protein with poultry becomes suitable
choice (Ravindran, 2005). In order to meet up
with market demand for protein (meat and

egg), modern broilers are reaching market
age sooner each year (Kleyn and Chrystal,
2008). The rising demand for feed ingredients
in Nigeria has put many poultry farmers out
of business which led to a tremendous
increase in prices of poultry products (meat
and eggs) all over the nation.

However, the progress made so far in the
poultry sector in Nigeria and many other
African countries is currently being
undermined by the escalating cost of feed
ingredients, increasing competitive demand
for feed ingredient by man, animals,
industries, thereby increase scarcity of the
conventional maize as the major energy
source. Therefore, to curb this ugly trend,
cheaper and readily available alternative
protein and energy sources ought to be sought
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for. In order to reduce production cost
substantially, there is need to exploit the
potentiality of some alternatives (energy and
protein) sources and therefore, to curb this
inconsistent trend, less cost and readily
available alternatives ought to be sought for
where such as Gayamba millet is the key
material in this trial.

Gayamba millet is not widely grown in the
tropics whereas restricted to few northern
states in Nigeria. The crop has very small
grains and like sorghum is susceptible to
pests like the quela birds (Uchegbu and
Udedibie, 1998). The crop is also very prone
to infection by the fungus (laviceps purpurea)
in the dry season which can produce toxins
that are harmful to both human and poultry
(Olomu, 1995). Gayamba millet has been
reported to have chemical composition of dry
matter 89.95%, Crude protein 12.23%, Crude
fibre 3.16%, Ether extract 3.61%, Ash 3.73%
and Nitrogen free extract of 67.22%.
Oyenuga (1988) in comparison, reported the
chemical composition of millet as Dry matter
88.75% Crude protein 9.02%, Nitrogen free
extract 83.20% and Total ash 2.13%.
However, NRC (1996) reveals that the
protein and mineral contents of millet is
higher than maize and sorghum, in which the
crude protein is said to be in the range
between 9.2% - 11.5%, crude fat 3.6 – 4.99%
crude fibre 6.5% and metabolizable energy of
2560-2984 kcal/kg. Therefore, the objective
of this study was to investigate the partial and
total replacement of maize with Gayamba
millet on the productive parameters, carcass
characteristics, optimum inclusion level and
thereby assessing the suitability or otherwise
of the test material in terms of economic
returns.

Materials and Methods
Study Site: The trial was conducted at
Abubakar Tafawa Balewa University
Teaching and Research farm Bauchi, Bauchi
State. It is located between latitudes 90 3ˈ and
120 3ˈ North and longitudes 80 50ˈ and 110

East (C – GIDD, 2008 and Encarta, 2007),
and at elevation of 537 m above sea level in
the North-Eastern Nigeria.

Experimental birds, their Management
and Design
A total of two hundred (200) unsexed Anak
2000 day-old broiler chicks were procured

from Zartech Farms, Bukuru in Jos, Plateau
State of Nigeria. One hundred and ninety-five
(195) birds were, thereafter weighed and
randomly allotted to five treatments groups of
39 birds each with 13 per replicate third week
of the experiment. The birds were watered
and fed the experimental diets ad libitum for
56 days in a completely randomized design
(CRD). All management practices were
strictly observed throughout the duration of
the experiment.

Experimental Diets: The test materials were
purchase from a nearby village market in
Bauchi processed, baggage in a polythene
bag until ready for use. Five experimental
finisher diets with Gayamba millet replacing
maize at 0, 25, 50, 75 and 100% inclusion
levels were formulated (Table 2) which lasted
for a period of five weeks.

Proximate analysis of the test ingredients
and diets
Standard analytical methods (AOAC, 1990)
were used to determine dry matter (DM),
Crude protein (CP), Ether extract (EE), Crude
fibre (CF) and Ash contents of Gayamba
millet variety (Table 1).

Data collection: The parameters measured
were (feed intake, weight gain, feed
conversion ratio), percent mortality, gut and
carcass assessments and economic analysis.
Feed consumption was measured by
deducting from the amount initially offered to
determine the feed consumed per group on
daily basis. Body weight change was
determined by weighing individual birds
using a weighing balance (electronic balance)
to determine the weight change at weekly
intervals. Body weight change/gain of each of
the treatment group was obtained by
calculating the difference between the mean
live weight of the current week from the mean
live weight of the preceding week and divide
by seven days in a week. Feed conversion
ratio was measured by dividing the feed
intake per birds in grams by the live weight
gained per bird for each treatment group.
Percent mortalities were recorded for each
replicate as occurred each phase and
calculated for each group using the
relationship; % Mortality = Number of birds
died / Number of birds originally placed in
the pen multiply by 100.
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Carcass measurement: Thirty birds (two per
pen) were randomly selected from the five
treatments at the termination of experiment (9
weeks of age) for carcass cut and organ
assessment after being starved of feed and
water overnight. Dressing percentage was
also calculated using the relationship:
Dressing % = carcass weight / live weight x
100.

Economic analysis: All ingredients used in
formulating the experimental diet were priced
in Naira per kilogram weight. Cost of each
kilogram of the formulated diets was in turn
calculated. The cost of total feed consumed
per bird and total feed cost per kilogram
weight gain, were also determined for
economic analysis.

Statistical Analysis: Data collected were
subjected to Analysis of Variance (ANOVA)

technique as outlined by Steel and Torrrie
(1984). Where significant differences were
detected, the means were separated using the
Duncan's New Multiple Range Test
(DNMRT) as described by Obi (1990).

Results and Discussion
The chemical composition of Gayamba
millet and experimental finisher diets are
presented in Table 1 and 2, respectively.
Gayamba millet shows the following
chemical composition of dry matter 89.95%,
Crude protein 12.23%, Crude fibre 3.16%,
Ether extract 3.61%, Ash 3.73% and Nitrogen
free extract of 67.22%. The crude protein of
the experimental finisher diet is within the
range of 20 – 21% and 2875 – 3030 kcal/kg
for metabolizable energy which is in
agreement with the findings of (20 – 22% and
2800 – 3400 kcal/kg) NRC (1984) and Olomu
(1995), respectively.

Table 1: Proximate Composition of Gayamba millet (%DM)*
Nutrients Percentage
Dry matter 89.95
Crude protein 12.23
Crude fibre 3.16
Ether extract 3.61
Ash 3.73
Nitrogen-free extract 67.22
*DM  = Dry Matter

Table 2: Composition (%) and calculated analysis of broiler finisher experimental diets

Ingredients
Levels of replacement of maize by Gayamba millet (%)

0 25 50 75 100
Maize 50.30 37.72 25.15 12.58 00.00
Gayamba millet 00.00 12.58 25.15 37.72 50.30
Soyabeans 31.00 31.00 31.00 31.00 31.00
Wheat offal 15.00 15.00 15.00 15.00 15.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Premix (finisher)  0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Methionine 0.10 0.10 0.10 0.10 0.10
Lysine 0.10 0.10 0.10 0.10 0.10
Total 100 100 100 100 100
Calculated Analysis
Crude protein (%) 19.72 19.81 19.93 20.02 20.15
ME (Kcal/kg) 3030 2970 2920 2890 2875
Ca % 1.20 1.21 1.21 1.22 1.20
P % 0.72 0.72 0.72 0.72 0.72
Ether Extract % 8.12 8.19 8.24 8.30 8.37
Crude fiber % 3.37 3.69 4.01 4.28 4.39

*Broiler finisher Vit/mineral premix supplied the following per Kg of Diet: Vit. A, 8,500IU; Vit.
D3, 2,000IU; Vit. E, 10mg; Vit. K3, 1.5mg; Vit. B1, 1.6mg; Vit. B2, 4mg; Niacin, 20mg;Panthothenic
acid, 5mg; Vit. B6, 1.5mg; Vit. B12, 0.01mg; Folic acid, 0.5mg; Biotin, 0.75mg; Chlorine chloride,



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

79

175mg; Cobalt, 0.2mg; Copper, 3mg; Iodine, 1mg; Iron, 20mg; Manganese, 40mg; Selenium,
0.2mg; Zinc, 30mg and Antioxidant, 1.25mg. ME = Metabolizable energy

The results of the growth performance of
broiler finisher substituting maize for
Gayamba millet are presented in (Table 3).
The mean initial live weight was similar
among the treatment groups.  Daily feed
intake was not significant difference (P>0.05)
among the treatment means. However, chicks
fed diet containing 25% Gayamba millet had
the higher numerical mean value
(127.00g/day) with least in 75% group
(122.19g/day).

In daily weight birds red gain with 100%
Gayamba (64.57g) millet were found to be
significantly (P<0.001) higher as all other
treatments were similar 47.79, 44.02, 47.51,
and 47.72 for the control, 25, 50 and 75%
groups, respectively. The results indicated
that an increased level of Gayamba millet in

the diet resulted in an increased daily weight
gain. This agreed with Kraft et al. (1976) who
reported that millet diets gave higher average
body weights than maize.

There was significant (P<0.05) difference
among the treatments with regard to feed
conversion ratio (Table 3). Birds fed 100%
(gayamba) diet showed a better FCR (1.95)
and can be compared favorably with 50%
(2.61) and 75% (2.57) groups but different
with control 0% (2.83) and 25% (2.87)
groups whom has poorer values. This agreed
with the findings of Adamu et al. (2000) who
reported that the use of millet in broiler
feeding was more rewarding than maize on
account of feed utilization. There was no
mortality recorded throughout the study
period.

Table 3: Growth performance of broiler finisher fed varying levels of Gayamba millet diets.

NS = Non-significant, *** = P<0.001, SEM = Standard Error of the mean. a, b, means within the
same row with different superscripts were significantly different.

The results of Carcass characteristics and
organ characteristics (Table 4) showed there
was a significant (P<0.001) difference in live
weight among the treatment groups. Birds fed
100% gayamba replaced diet, had
significantly higher mean value (3.08kg) than
the 50 (2.41kg) and 75% (2.46kg) groups.
There was similar trend with plucked and live
weight. Birds fed 100% gayamba diet
weighed significantly (P<0.001) higher
(2.89kg) when compared with 50% (2.43kg)
and 75% (2.25kg), (2.11kg) and 25%
(2.09kg) groups, respectively. Eviscerated
weight increased with increased substitution
level of Gayamba millet for maize. There was
significant (P<0.001) difference among the
treatment means as shown by birds fed 100%

gayamba diet with similarities in 1.86, 1.82,
1.94 and 1.94 kg for the control, 25, 50, and
75% groups, respectively. There was a
significant (P<0.001) difference in carcass
weight among the treatment means. The
100% group recorded the highest carcass
weight of 2.43kg. Other treatments recoded
lower values, 1.66, 1.61, 1.75, and 1.74kg for
the control, 25, 50 and 75% substitution
levels, respectively. A significant (P<0.001)
difference was also observed for dressing
percentage among the dietary treatments.
Significant (P<0.001) was observed for birds
fed 100% gayamba diet in dressing
percentage (79.0%) with similarities in the
remaining treatment groups. This agreed with
the findings of Luis et al. (1980) who

Performance Index
Levels of replacement of maize by Gayamba millet (%)

0 25 50 75 100 SEM
Initial Weight(g) 837.76b 829.36b 871.64b 914.76ab 1067.92a 0.86***
Final weight(g) 2091.60b 2061.92b 2201.92b 2251.20b 2876.16a 8.62***
Daily feed intake (g) 126.01 127.00 123.50 122.19 125.86 1.47NS

Daily weight gain (g) 44.79b 44.02b 47.51b 47.72b 64.57a 1.86***
Feed conversion ratio 2.83b 2.87b 2.61ab 2.57ab 1.95a 0.11***
Mortality (%) 0 0 0 0 0 -
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compared proso millet with bird resistant
sorghum in broiler diets. Ogundipe et al.
(1990) also compared pearl millet with maize
at 80% level of inclusion and found that all
carcass and organ weights were significantly
(P<0.05) influenced in favour of the millet
diets.

Results for organs weight indicated a
significant (P<0.001) difference in head and
leg among the treatments groups. The control
group weighed higher (5.68%) than all other
treatments. A significant (P<0.001)
difference was observed among the treatment
groups for lung weights with the highest
(0.53%) mean value while the lowest were
observed in 75 and 100% treatment groups.
Spleen weights were also significantly
(P<0.01) higher for the control group
(0.13%). The significant (P<0.001) effect
observed with respect to heart weight,
showed that the 75% group had the lowest
mean value of 0.23%. Gizzard weight was
also significantly (P<0.001) influenced by the
dietary treatment. The control (0%) had the
highest value (1.51%). while 50, 75 and
100% groups recorded the lowest. In a similar
vein, significant difference (P<0.001) in
pancreas weight was observed among the

treatments groups with control (0%) having a
higher mean value (0.28%) with similar
values range between 0.17-0.23% for the
remaining treatment groups. Significant
difference (P<0.001) was also recorded for
small intestine weights with control group
having the highest value (2.82%) while
lowest (1.87%) was observed in the 75%
group. For large intestine weights, birds fed
50% substitution level gayamba diet recorded
significantly (P<0.01) lower value of
(0.10%). A highly significant (P<0.001)
difference in abdominal fat and cecal weights
among the treatment groups was observed
with 25 and 100% recording higher and
similar. As for cecal weights, the control, 25
and 50% groups showed higher values.
Significant (P<0.05) difference in liver
weight was also observed among treatments.
The control (0%) and 25% groups were
similar with 50%, however significantly
higher than 75% and 100% groups. In the
same vein, Adamu et al. (2000) fed pearl
millet to broilers at 33, 67 and 100%
replacement for maize and reported that
carcass and organ weights were significantly
(P<0.05) affected with the millet fed groups
recording higher weights.

Table 4: Carcass characteristics and organ weights of broilers finisher fed varying levels of
Gayamba millet

Parameters
Levels of replacement of maize by Gayamba millet (%)

0 25 50 75 100 SEM
Live weight (kg) 2.29c 2.26c 2.41b 2.46b 3.08a 0.02***
Plucked weight (kg) 2.11c 2.09c 2.23b 2.25b 2.89a 0.02***
Eviscerated weight (kg) 1.86b 1.82b 1.94b 1.94b 2.65a 0.04***
Carcass weight 1.66b 1.61b 1.75b 1.74b 2.43a 0.03***
Dressing percentage 72.49b 71.24b 72.61b 70.73b 78.0a 0.99***
Head and leg weight 5.68a 4.79b 4.76b 4.14d 4.55c 0.01***
Kidney weight 0.21a 0.17ab 0,20a 0.15b 0.19ab 0.01*
Lung weight 0.53a 0.39bc 0.41b 0.34c 0.34c 0.01***
Spleen weight 0.13a 0.06b 0.08b 0.07b 0.07b 0.01**
Heart weight 0.32a 0.29ab 0.30a 0.23b 0.31a 0.01***
Gizzard weight 0.51a 1.23b 1.18bc 1.14c 1.14c 0.01***
Ceacal weight 0.42a 1.40ab 0.35ab 0.32b 0.33b 0.01***
Liver weight 1.54a 1.51a 1.28ab 1.00b 0.85b 0.15*
Pancreas weight 0.28a 0.17b 0.20b 0.19b 0.23b 0.01***
Small intestine weight 2.82a 2.64b 2.29c 1.87e 2.20d 0.01***
Large intestine weight 0.16a 0.17a 0.10b 0.13ab 0.13ab 0.01**
Abdominal fat weight 1.16c 1.36ab 1.29b 1.07c 1.45a 0.02***

Note: Organ characteristics are presented as percentage body weights. *= P<0.05, **=P<0.01,
***P<0.001, SEM = Standard error of the mean a, b, c Means in the same row with different
superscripts are significantly different.
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Economic analysis of broiler finished on
varying levels of Gayamba millet is shown in
Table 5. Mean values for total feed intake
were; 6.05kg, 6.03kg, 5.79kg, 6.17kg and
6.25kg for the control, 25, 50, 75, and 100%
groups respectively. Feed cost (N/kg) values
were 51.45, 50.86, 50.13, 49.64 and 49.06
for the control, 25, 50, 75, and 100% groups
respectively. Feed cost (N per kg diet)
decreased with increase replacement level of
Gayamba millet from N51.45 per kg in the
control diet to N49.06 per kg in the diet
containing 100% Gayamba millet. The cost
(N) of feeding each bird in the study was also
calculated as 311.27, 306.69, 284.46, 306.28
and 306.63 for the control, 25, 50, 75, and
100% groups, respectively. The cost (N) of

total feed consumed equally decreased with
increase replacement levels of Gayamba
millet from N311.27 in the control diet to
N306.63 in the 100% Gayamba millet diet.
Values obtained for total weight gain also
were 2.09kg, 2.06kg, 2.20kg, 2.25kg and
2.88kg for the control, 25, 50, 75 and 100%
groups respectively. The result showed that
total weight gain increased with increased
replacement level of Gayamba millet, also
increased while the cost of feed per kg gain
decreased which agrees with the report of
Adamu et al. (2001). Feed cost N/kg weight
gain was also computed as 148.93, 148.88,
129.30, 136.12 and 106.47 for dietary
treatments, 0, 25, 50, 75, and 100%,
respectively.

Table 5: Economic analysis of the experimental diets on performance of broilers finished on
Gayamba millet replacing maize.

Parameter
Levels of replacement of maize by Gayamba millet

0 25 50 75 100
Total feed intake (kg) 6.05 6.03 5.79 6.17 6.25
Feed cost (N/kg) 51.45 50.86 50.13 49.64 49.06
Total feed cost N/Bird 311.27 306.69 284.46 306.28 306.63
Total weight gain (kg) 2.09 2.06 2.20 2.25 2.88
Feed cost (N/kg weight gain) 148.93 148.88 129.30 136.12 106.47

Conclusion and Recommendation
Result from this study showed that Gayamba
millet could completely replace maize in
broiler diets without any adverse effect on
characteristics in terms of weight gain and
feed conversion ratio. The replacement of
100% maize in broiler diets with Gayamba
millet resulted in increased live weight,
plucked weight, carcass weight and dressing
percentage. There was a decrease in feed cost
per kg feed with increased substitution level
of Gayamba millet for maize in broiler diets.
The use of Gayamba millet could be well
advocated for, in order to serve as an
alternative for maize thereby reducing
competition and improving consumer access
to animal protein. The study also solicited for
more investigations into other alternative
energy sources to further reduce the
competitive effect on maize.
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Abstract
The study assessed the profitability of Cowpea Marketing in Kiyawa Local Government Area,
Jigawa State. Three markets (Shuwarin, Kiyawa and Balago) were purposively selected;
questionnaire was administered to collect information from 132 cowpea marketers which were
randomly selected. Data were analysed using descriptive statistics, marketing margin and net
margin. The results indicated that, the respondents had a mean age of 39.7 years; mean household
size of 12 persons and mean years of cowpea marketing experiences was 10 years. The results
further revealed that 98.5% of the respondents were male while 93.2% were married and above
half (57.57%) of the respondents belong to cowpea marketing associations, 66.7% of the
respondents sourced their capital through personal savings. Additionally, the result showed that
two channels of cowpea marketing in the study area existed. Profitability indicators of the cowpea
marketing revealed a net margin of N1866.40k per 100kg of cowpea with marketing margin of
10.86%. The return per naira invested was N1.11k while operation ratio was 0.89. The major
constraints to cowpea marketing in the study area are transportation problems, insufficient capital,
price uncertainty and storage problems among others. To improve the profitability of the
enterprises in the study area, marketers were encouraged to strengthen their cooperative societies.

Keywords: Profitability, Analysis, Cowpea, Marketing and Kiyawa

Introduction
Cowpea (Vigna unguiculata. L) is grown
through tropical and sub-tropical area of the
world and was introduced into the new world
via slave trade (Debaniyu et al, 2010).
Between 1990 and 2010, in West and Central
Africa about 2.65million metric tons of
cowpea seed are produced annually
unfortunately trade in cowpea is severely
hampered by storage insect especially the
cowpea weevils (Izge et al,. 2009).
Over 80% of the total cowpea produced in
Nigeria are traditionally inter planted with
other crops (Debaniyu et al, 2010). The
Northern states of Kano, Bauchi, Katsina,
Yobe, Zamfara, Adamawa, Taraba and
Gombe are among the major areas of cowpea
production, however to a lesser extent part of
the west, south and eastern Nigeria (Izge et
al,. 2009). Cowpea as a source of food
provide cheapest protein to the urban and
rural dwellers especially poor people in
Nigeria, important issue to note is the sheer
deficiency of urban diet in relation to the
nutritional needs and the importance of this to
people’s health (Izge et al,. 2009).

The word agriculture indicates ploughing a
field, planting seed, harvesting a crop,
milking cows, or feeding livestock. Until
recently, this was a fairly accurate picture.
But today’s agriculture is radically different.
Agriculture has evolved into marketing and
has become a vast and complex system that
reaches far beyond the farm to include all
those who are involved in bringing food and
fiber to consumers. Agricultural marketing is
the performance of all business activities
which direct the forward flow of goods and
services to consumers in order to accomplish
the producer’s objectives. Thus, marketing
leads to the creation of form, place, time and
possession utilities (Pranav, 2014).
Marketing is the process of building lasting
relationships through planning, executing ad
controlling the conception; pricing,
promotion and distribution of ideas, goods
and services to create mutual exchange that
satisfy individual and organizational needs
and objectives (Premjit, 2013). Agricultural
marketing is initiated right from farm inputs
supplies up to the time when a product
reaches the ultimate consumer. Therefore,
agricultural holdings and supplies are very
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small and scattered as a result of which the
marketable surplus generated is very meager
which subsequently results in low supply of
commodities in the market (Reddy and Devi,
2004).
Abba (2009) define marketing as the social
and managerial process by which individuals
and groups obtain what they need and want
through creating and exchanging product and
value with others. Kohls and Uhl (2002), sees
Marketing as the performance of all business
activities involved in the flow of the product
from the point of initial production until it
reaches the hands of the consumers.
Agricultural marketing covers the services
involved in moving agricultural products
from the farm to the consumers.  Sources of
cowpea was mostly from village markets and
farms located at distance from the main
market, this increases the price of cowpea to
the final consumer and subsequently reduces
the profit of marketer It is important to study
the marketing of cowpea in Nigeria as it is
expected to add to existing knowledge of
cowpea marketing literature. The objectives
of the study are to:
i) identify the socio- economic

characteristics of cowpea marketers in
the study area,

ii) analyze the marketing margin and
determine the profitability of cowpea
marketing in the study area, and

iii) describe the constraints associated with
cowpea marketing in the study area.

Methodology
The study area
Kiyawa Local Government Area (LGA) is
situated in the south-eastern part of Jigawa
state, between latitude 11.42oN and longitude
9.40oE. It has an average annual rainfall of
about 550mm. Mean annual temperature of
23.75oC and average relative humidity of
about 45% has been recorded. The area lies
within the Sudan Savannah type of
vegetation, Kiyawa has an estimate
population of 17, 704 people (NPC, 2006)
and a projected population of 24, 254 people
in 2016 representing 3.2% of annual growth
rate (NPC, 2006) of which Hausa/Fulani
dialect is predominant and their major
occupation is farming. (JSDSD, 2005).

Data Collection
A multi-stage sampling technique was
adopted in the selection of respondents for

this study. First stage involved purposive
selection of three markets in Kiyawa LGA,
namely; Shuwarin, Kiyawa and Balago due to
their intensive involvement in cowpea
marketing in the study area. A pre-survey was
conducted to identify the population from
which the sample was drawn. In Shuwarin
market (96) cowpea marketers were
identified, in Kiyawa market (78) cowpea
marketers were identified while 64 were
identified in Balago market, making a total
number of 238 cowpea marketers. However,
a total of 132 cowpea marketers were
randomly selected through proportionate
allocation of 55% of the total number
identified from each market.

Analytical Technique
For data analysis, descriptive statistics such
as mean, frequency and percentages were
employed to summarized and synthesize
socio-economic and constraints to cowpea
marketers in the study area, farm budgeting
analysis was adopted to determine
profitability (i.e. Marketing Margin, Net
margin , return per naira invested and
Operating Ratio).

Descriptive statistics
Arithmetic Mean- This is the set of score
divided by the total number of the
observation. Mathematically it is written as== + + ……… . . . . … (1)
Where
X= Arithmetic means
∑= Summation
Xi = Individual observation
N = Total number of observation
Percentage- This were employed in the
research to determine the proportion of
respondent to a particular response.
Percentage is mathematically written as :(%) = ×100 ...(2)

Where
% = Percentage
X = Individual observation
N= Total observation

Marketing Margin Analysis Model and
Return per Naira Invested
Marketing Margin (MM) refers to the
difference in prices paid for a commodity at
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different stage of marketing system. Time,
Place, Form and Possession are important
factors that affect marketing margin (Olukosi
et al, 2007) According to Arene (1998) MM
is calculated as:-

MM = RP – FGP

Where;
MM = Marketing Margin (N)
RP = Retail Price (N)
FGP = Farm Gate Price (N) Purchasing cost.
Also marketing margin can be express as
percentage (Olukosi et al (2007).= x100… (3)
Where;
MM= marketing margin
SP= selling prices
PP= purchasing price

Net Marketing Margin= MM- TMC … (4)
Where;
MM= Marketing Margin
TMC= Total Marketing Cost

TMC = C1 + C2 + C3 +C4 + C5
Where:
C1=Transportation cost (N)
C2 = cost Loading and up loading (N)
C3 = Cost of Packaging (N)
C4 = Storage cost (N)
C5 = Tax (N)

Result  and Discussion
Socio-economic characteristics of the
respondents
The result of the study on socioeconomic
characteristics is presented in Table 1a. The
result shows that cowpea marketing in the
study area was dominated by middle aged
(30- 39 years) and ageing males (40-49
years).  These economically active age
brackets are usually self-motivated and
innovative (Yunusa, 1999). Household size
indicated that majority had between 6-15
family members (52.3%) with the mean
household size of 12 persons. Responses on
marketing experience show that 40.6 percent
of the farmers in the study area had been in
the business for a period of 1 - 6 years. This
implied that marketers in the study area have
been in marketing profession for quite some
period of time, with mean years of experience
of 10 years.

The result in the table also shows the
distribution of cowpea marketers according
to sex, the result revealed that 98.5% of the
respondents were male while female
constitute only 1.5%. This is similar with the
result of Yakubu, (2010) who reported that
majority of his respondents in Jigawa State
who adopted Purdue improved cowpea
storage were male. This indicated that
cowpea marketing is a male dominated
business, probably because the business
requires frequent outing from home to the
market which is against the culture and
religion of the people in the area. Also 93.2%
were married while 6.8% were single. The
implication of this finding is that
traditionally, it is expected that married
people are more responsible because they
have a family to cater for. Therefore, this
makes them more committed and able to
make rational decisions in the business.
The result also shows that majority (51.5
percent) of the farmers had non-formal
(Qur’anic) education, implying that Qur’anic
education was the most prominent education
among respondents. . This finding is in line
with that of Yusuf et al., (2009) who reported
that 62 percent of farmers in the rural areas
had no formal education. The table also
shows that majority of the marketers used
their personal saving for marketing
activities(66.7%) while the remaining 33.3%
depend on informal source from friends and
relatives. This indicated that formal souce of
funds is not easy to come by. Probably due to
their low level of formal education and the
formalities involved in assessing such loan.
This is in line with Mamman, et al, (2015)
who reported that 87.5% of farmers in Lafiya
LGA Nassarawa state source their capital
from informal source. The result also
indicated that 57.57% of the marketers were
having membership of their association while
the remaining 42.43 were not.

Marketing Margin and Profitability
Analysis of Cowpea Marketing
The marketing margin and profitability
analysis of 100kg bag of cowpea marketing
in the study area is presented in Table 2. The
result shows that the cost of cowpea purchase
constituted 97.07% of the total cost of
marketing. This implies that almost all the
marketing cost is attributed to cowpea
purchased. Transportation cost constituted
0.66% of the total cost; this shows that
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transportation is needed in cowpea marketing
business as it is only required during purchase
of the product and when taking the product to
the market for sale. Loading and offloading,
packaging, storage cost and tax constituted
0.61%, 0.78%, 0.47% and 0.41% of the total
cost, respectively.

The result in Table 2 also shows that
the total cost of marketing per 100kg was
N15,322.20k, more so, the total return of
N17, 188.64k was realized which gives a net
marketing margin of N1866.40k. This
implies that cowpea marketing is profitable in
the study area, marketing margin was also
found to be 10.86%, operation ratio stood at
0.89 which shows that total operational
expenses constituted 89% of the total
revenue. Meanwhile return per naira invested
was found to be N1.11k which also confirmed
the profitability of cowpea marketing in the
study area. This finding is lower than that of
Hudu et al., (2012), who reported that cowpea
marketing is a profitable venture with return
per naira invested of 1.30.
Constraints to Cowpea Marketing in the
Study Area
The distribution of respondents with regards
to the problems militating against cowpea
marketing in the study area is presented in
table 3. The results revealed that, 44.7% of
the traders were constrained by transportation
hence ranked first. Insufficient capital was
ranked second (28.03%) among the
constraints faced by the traders in the
purchase of cowpea. This is not surprising
because, earlier, the respondents indicated
personal saving and loans from family and
friends as their sources of capital. This could

put a strain on their finances because they
have other financial obligations to meet.
However, 12.83% of the cowpea traders
suffered from the challenges of price
uncertainty. Also, 9.84% of the traders faced
storage problem while the least proportion
(4.55%) of the traders faced the problems of
inadequate market infrastructures. However
problem related to sales of cowpea were
similar to purchasing problems, the
differences lies mainly on the frequencies and
percentages.

Recommendations
Based on the findings of the study,

the following recommendations were
proposed:
i. The marketers should be encouraged to

source for capital / soft loan from the
lending agencies in order to facilitate
their activities.

ii. There is a need to construct feeder roads
especially in the rural areas so that
cowpea and other agricultural produce
could be conveyed easily to the markets.

iii. Since most of the marketers belong to
associations, there is a need for them to
take strong measures to minimize storage
problem especially by constructing stores
and use of Hermetic (Air tight) and triple
bagging storage facilities in the study
area.

iv. Government should take appropriate
policy measures to guard against price
fluctuation / uncertainties of agricultural
commodities so as to aid both the
producer (farmer) and the marketers
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Table 1: Socioeconomic Characteristics of the Respondents

Sex
Male 130 98.5 98.5
Female 02 1.5 100
Marital status
Single 09 6.8 6.8
Married 123 93.2 100
Educational Attainment
Qur’anic 68 51.5 51.5
Primary 25 18.9 70.4
Secondary 31 23.5 93.9
Tertiary 1 0.8 94.7
Vocation 7 5.3 100
Source of capital
Personal saving 88 66.7 66.7
Family and friends 44 33.3 100
Marketing association
Yes 76 57.57 57.57
No 56 42.43 100

Source: Field survey, 2016

Age category (years) Frequency Proportion (%) Mean
20-29 20 15.2 40 years
30-39 50 37.9
40-49 39 29.5
50-59 18 13.6
60-69 05 3.8
Household size (persons)
1-5 18 13.6 12 persons
6-10 34 25.8
11-15 35 26.5
16-20 26 19.7
21-25 19 14.4
Experience (years)
1-6 54 40.9 10 years
7-12 41 31.7
13-18 13 9.8
19-25 17 12.9
26-31 07 5.3
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Table 2: Marketing margin and profitability analysis of 100kg bag of cowpea seed
Items Average cost (N)/100kg % of Total cost
Cowpea purchase 14,870.68 97.07
Transportation 101.14 0.66
Loading and off loading 93.94 0.61
Packaging 121.44 0.78
Storage cost 72.27 0.47
Total Variable Cost 15,259.47 99.59
Fixed Cost
Tax 62.73 0.41
Total  Cost 15,322.20 100.00
Return
Total Revenue 171,88.64
Less total variable cost 15322.20
Net Marketing Margin 1866.44
Marketing margin 10.86%
Profitability indicators
Return per naira invested 1.11
Operating ratio 0.89

Source: Field Survey, 2016

Table 3: Constraints to Cowpea Marketing
Purchasing Problem Selling Problem

Constraints Freq Percentage Ranking Freq Percentage Ranking
Transportation 59 44.70 1st 38 28.79 2nd

Insufficient capital 37 28.03 2nd 47 35.61 1st

Price uncertainty 17 12.88 3rd 11 8.33 4th

Market information 6 4.55 5th 9 6.82 5th

Storage problem 13 9.84 4th 27 20.45 3rd

Source: Field survey, 2016
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Abstract
Field trials were conducted to evaluate economics of managing Rice yellow mottle Sobemovirus
(RYMV) using ten rice cultivars, namely; FARO 11, FARO 35, FARO 36, FARO 37, FARO 44,
FARO 46, FARO 52, FARO 57, MOROBEREKAN (resistant) and BOUAKE 189 (susceptible). The
experiments were laid out in a randomized complete block design (RCBD) with three replications,
at farmer fields in Bomo, Kaduna state, Nigeria. The experiments were conducted during
2008/2009 and 2009/2010, dry seasons and 2009 and 2010 rainy seasons. The results obtained
indicated that the mean severity indices among the test cultivars varied from 34.32% to 71.25%
and 39.49% to 81.48% for the two years dry and rainy seasons combined analysis, respectively.
The mean paddy yield range recorded during the rainy seasons (1453.90 to 3299.00 kg-1) was
higher than that of dry seasons (1217.00 to 2301.70 kg-1). Analysis of costs and returns revealed
that the gross margin for dry and rainy seasons were N 39,059.23 and N 134,778.56 per hectare,
respectively. MOROBEREKAN cultivar gave highest gross margin in both dry and rainy seasons
N143, 538.10 and N264,193.30, respectively while lowest gross margin was recorded in FARO 11
(N 19,270.23) and FARO 35 (N 61,328.90) during the dry and rainy seasons compared to all other
cultivars for the two years combined analysis. Results of this study suggested that using
MOROBEREKAN cultivar under either dry or rainy season was more profitable in RYMV endemic
field in the study area, and could provide not only higher yields and better economic returns but
also resulted in less RYMV severity in the field.

Keyword: Costs and returns, Rice cultivars, RYMV, Northern Nigeria

Introduction
Rice yellow mottle virus (RYMV)

genus Sobemovirus (Hull and Fargette, 2005)
is responsible for substantial economic losses
in rice production throughout eastern and
western Africa (Bakker, 1970; Sere et al.,
2008).  The virus is wide spread in almost all
the West African countries including Nigeria
(Onasanya et al., 2006; Nwilene et al., 2009).
It is environmentally stable, highly infectious
and most damaging pathogen of rice
(Ventelon-Debut et al., 2008). It has reached
epidemics proportion in some African
countries and endemic in others (Abo et al.,
1998; Kouassi et al., 2005). Infected plants
show mottling and yellow discolouration of
leaves, stunting, reduced tillering, poor
panicle exertion, and sterility and can result
in plant death when infection occurs early on
susceptible varieties (Pinel et al., 2000). The
damage caused by this virus can be
devastating, causing estimated paddy yield
reduction of 25% to 100% in some rice

cultivars (Konate et al., 1997) and has
reached alarming proportions with some
farmers having suffered complete crop failure
(Yaboue, 1989; Alegbejo et al., 2006).

Although rice is an ancient crop in
Africa, having been grown for more than
3,500 years, it has not been effectively
managed to feed the number of people that it
could (IITA, 1986). Increasing demand and
consumption of rice in Nigeria has been
attributed to population and income growth,
urbanization and the substitution of rice for
other cereals and root crops. Its rapid
development and economic viability is
considered crucial to increased food
production and food security in Nigeria. The
yield of any crop is a very complex
quantitative character resulting from different
factors, the more important of them being the
yield per plant and the impact of pathogen on
the establishment, growth and yield
component of the crop plants, which
determines the economic returns.  If crops fail
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due to RYMV epidemic in a season,
subsistence farmers would have few or no
alternative means to provide food for their
families. This can overwhelm a poor
household, destroying its ability to cope.

Various strategies have been
suggested for the management of this virus to
boost rice production. However, the use of
resistant crop varieties to date remains the
most effective and sustainable option in the
management of the disease. Screening of
Oryza germplasm in Nigeria has indicated the
existence of potential sources of resistance to
RYMV disease (Abo et al., 2005). Some rice
varieties such as Gigante, MOROBEREKAN
and NERICA-L.42 are known to possess
stable resistance characteristics to RYMV
(Onwughala et al., 2010). However, in some
rice varieties resistant to RYMV in one
location could be susceptible in other
locations (Afolabi et al., 2009), due to
existence of different serotypes of the virus in
the field (Alkali et al., 2012) that induce
different kinds of pathogenicity is often a
matter of considerable practical importance.

Different varieties of rice are
cultivated by farmers who have little or no
knowledge of their resistance status to the
virus under different farming conditions in
Nigeria. Therefore, more research is needed
towards identification of those rice cultivars
that are economically viable, resistant or
tolerant to the pathogen in different cropping
seasons, locality and are high yielding too. So
far, no work has been reported on the gross
margin returns, in the screening of rice
varieties for resistance to RYMV in Nigeria
or elsewhere in Africa. In order to gain more
insight into the economic benefit of different
rice cultivars cultivated in RYMV endemic
field, this study was carried out to find out the
rice cultivar that is not only resistance to
RYMV but will result in higher yield and
better economic returns in both dry and rainy
seasons.

Materials and Methods
The study area

Field trials were conducted during
the 2008/2009 and 2009/2010 dry seasons
and 2009 and 2010 rainy seasons at Bomo,
Kaduna state in northern Guinea Savanna
zone of Nigeria, where natural sources of
RYMV are prevalent and high incidence of
the virus had been reported (Salaudeen et al.,

2008; Alkali et al., 2012). The trials were
conducted to evaluate the responses of ten
selected rice cultivars, namely; FARO 11,
FARO 35, FARO 36, FARO 37, FARO 44,
FARO 46, FARO 52, FARO 57,
MOROBEREKAN (resistant) and BOUAKE
189 (susceptible) in RYMV endemic fields
and to estimate the gross margin of paddy rice
productivity during the dry and rainy seasons.

Experimental design and analytical
techniques
The rice seeds used were obtained from the
germplasm of National Cereal Research
Institute, Badeggi, Nigeria. The trial was laid
out in randomized complete block design
(RCBD) with three replicates. Each test
cultivar was seeded on a separate plot at inter
and intra row spacing of 20 cm with each plot
consisting of ten rows. Rice seedlings were
thinned to three per stand to give a total
number of 100 stands in each plot (300
plants). Each plot was 3 m long and 3 m wide.
Plots were 0.5 m apart while a replicate was
separated by a border zone of 1 m. All
recommended cultural practices except
pesticide application were carried out.
Fertilizer was applied at the rates of 60kg N-

1, 30 kg P2 O5
-1 and 30kg K2 O-1 (IITA, 1986).

The plants were assessed for disease severity
index and paddy yield. Harvesting was done
manually with a sickle, when the plants were
fully matured and the paddy colour turned
yellow.

Disease severity assessment
Disease severity was monitored and

the severity was last measured at 13 weeks
after sowing (WAS).  Disease severity was
assessed on 10 tagged plants on  assessment
scale of 1-9 based on standard evaluation
system( SES)  (IRRI, 1996) for field test at
growth stages from  4 weeks and above;
where 1 = no symptom;  3 = leaves green, but
with sparse dots or steaks, and less than 5%
of height reduction; 5 = leaves green or pale
green with mottling and 6% to 25 % of height
reduction, flowering slightly delayed; 7 =
leaves pale yellow or yellow and 26% to 75%
of height reduction, flowering delayed; 9 =
leaves turn yellow or orange, more than 75%
of height reduction , no flowering or some
plant dead. The values obtained were used in
calculating the disease severity index for each
treatment, using the formula below:
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Disease severity index (%) = ∑n × 100
N × 9

Where ∑n = Summation of individual rating
N = Total number of plant assessed
9 = Highest score on severity scale

Paddy yield
The paddy yield of rice was

estimated by weighing the dried seeds from
each plot. The average weight of the three
replications per test cultivar were computed
and expressed in Kg-1

Data analysis
The data obtained were subjected to

analysis of variance (ANOVA) and
significant difference between mean was
determined by techniques of Student
Newman Keuls (SNK) test at 5% level of
probability.

Models specification
Gross margin analysis
Gross margin evaluation of the various rice
cultivars was carried out. This was done by
recording at the end of the season taking into
consideration all variable costs incurred, from
land preparation to processing, and obtaining
information of the current price of one
kilogram measure (rice) from the open-
market to calculate the total revenue for the
different cultivars, to find out the most cost-
effective or profitable cultivar under RYMV
endemic field. Partial farm budget was used
to determine the gross margin of each rice
cultivar production in RYMV sick field; it
was analyzed using variable costs only
(Adegeye and Dittoh, 1985).  The model used
was of the form: -

GM = TR – TVC
TR = (Ry × Pr)
TVC = MI × LC

Where;
GM = Gross margin per hectare
TR = Total Revenue (Naira) per hectare
TVC=Total Variable Cost (Naira) per hectare
Ry = Rice cultivar yield in kg-1

Pr = Price of rice cultivar yield / kg
MI = Value of material input (seed and
fertilizer)
LC = Labour Cost (land preparation, planting,
fertilizer application, weeding, irrigation,
harvesting, processing and transportation).

Results and Discussion
The effect of RYMV severity index

on the rice cultivars in the two dry and rainy
seasons are shown in Table 1. The results
showed that rice cultivars differed
significantly (P=0.05) in their responses to
RYMV infection in both seasons. In
2008/2009 dry season, the mean severity
index showed that BOUAKE 189 cultivar had
higher mean severity index of 70.55%
followed by FARO 36 with 68.84% and the
lowest of 35.86% was recorded on
MOROBEREKAN cultivar. However,
disease severity index was statistically
similar among the test cultivars FARO 35,
FARO 36, FARO 52, and BOUAKE 189.
Similarly, in the 2009/2010 dry season, the
results showed that significantly (P=0.05)
higher and lower RYMV severity index was
observed on rice cultivar FARO 44 (75.30%)
and MOROBEREKAN (32.27%),
respectively. With no significant differences
in severity among the rice cultivars of FARO
11, FARO 36 and FARO 52, and also
between FARO 35 and FARO 57. Combined
analysis of the dry season’s results indicated
that there were significant variations in the
severity index of RYMV among the test
cultivars. MOROBEREKAN recorded
significantly lower severity of the disease
than the remaining cultivars, while higher
severity of the virus was recorded on FARO
44, although it was statistically similar to
FARO 11, FARO 35, FARO 36, FARO 52,
FARO 57 and BOUAKE 189 (Table 1).

The results also showed significant
variation in the severity index of RYMV
during the two rainy seasons and the
combined analysis of the two years’ data. In
2009, disease severity index varied from
30.85% to 70.36%.  RYMV severity index
was significantly lower (P=0.05) on the rice
cultivar MOROBEREKAN compared to
other cultivars. Although BOUAKE 189 had
the highest disease severity index, it was
statistically similar to FARO 11, FARO 35,
FARO 37, FARO 44, FARO 52 and FARO
57. Similarly, in 2010 rainy season,
significantly lower and higher severity index
were recorded on cultivar MOROBEREKAN
and BOUAKE 189, respectively. However,
the test cultivars differed significantly in their
responses to RYMV infection. The value
among the cultivars ranged from 48.14 to
92.59%. Categorized into 5 different



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

93

responses compared to 3 categories recorded
in 2009 rainy season, the combined analysis
of the rainy season’s results indicated that
there were significant variations in the
severity index among the test cultivars.
MOROBEREKAN recorded significantly
lower severity than the remaining cultivars.

While higher severity index was
recorded on BOUAKE 189, it was however,
statistically similar to FARO 35, FARO 44,
FARO 52 and FARO 57 (Table 2). The mean
severity index of RYMV was higher during
the rainy season than the dry seasons. This
result is consistent and complementary to the
findings of Reckhaus and
Andriamasintseheno (1997) who reported
that some rice cultivars planted in the rainy
season suffer most from RYMV than those
rice cultivars grown mainly under irrigation.
This shows that pathogenicity and virulence
of the virus was higher during the rainy
seasons. Moore (1993), reported that many
diseases are favoured by humid and rainy

weather and may be more common and
severe in a year favouring crop production.
Most emerging infections appear to be caused
by pathogens already present in the
environment, brought out of obscurity or
given a selective advantage by changing
conditions and afforded an opportunity to
infect new host populations (Moore, 1993).
However, many and often contradictory
results were generated most probably because
of the use of different virus isolates and
infection conditions. This indicates that
severity index of RYMV was strongly
influenced by susceptibility of the cultivar
among other factors (Bakker, 1974; Albar et
al., 1995). The prospect for reducing the
threat of RYMV, as increasingly serious
disease of rice in most rice growing area of
Africa (Abo et al., 1998), could be achieved
by cultivation of resistant cultivar such as
MOROBEREKAN as the most promising
mechanism of limiting infection and yield
losses caused by RYMV in the study area.

Table 1:  Rice Yellow Mottle Virus Severity index on some Rice Cultivars in Bomo from
2008/2009 to 2009/2010 dry and 2009 and 2010 rainy seasons

Dry season                                             Rainy season
Cultivar 2008/2009 2009/2010 Mean 2009 2010 Mean
FARO 11 65.01 bc 63.63 d 64.32 a 58.02 ab 70.36 d 64.19 bc
FARO 35 67.33 b 65.43 c 66.39 a 70.34 a 77.77 c 74.06 ab
FARO 36 67.29 b 63.83 c 65.56 a 62.96 ab 77.77 c 70.37 b
FARO 37 62.01 c 58.69 e 60.35 a 57.55 ab 77.77 c 67.66 bc
FARO 44 65.89 bc 75.30 a 70.60 a 70.23 a 85.18 b 77.71 a
FARO 46 54.01 d 45.67 e 49.84 b 49.69 b 70.36 d 60.03 c
FARO 52 66. 21bc 63.63 d 66.80 a 67.89 a 85.18 b 76.54 a
FARO 57 66.98 b 65.43 c 66.21 a 67.90 a 85.18 b 76.54 a
MOROBEREKAN 36.36 e 32.27 f 34.32 c 30.85 c 48.14 c 39.49 d
BOUAKE 189 72.14a 70.36 b 71.25 a 81.48 a 92.59 a 81.48 a
Mean 61.56 60.40 62.32 60.37 77.03 68.81
SE ± 3.58 5.96 3.24 4.03 3.89 3.87

Column means followed by the same letter(s) are not significantly different at P = 0.05% using
Student Newman Keuls (SNK) test.

Effect of Rice Yellow Mottle Virus on
paddy yield of some rice cultivars

The effect of RYMV on the paddy
yield of rice cultivars for the two dry and
rainy seasons are showed in Table 2. During
the 2008/2009 dry season, among the rice
Cultivars significantly higher paddy yield
was recorded on MOROBEREKAN.
Similarly, the lowest paddy yield was
obtained in FARO 11, though it was not
significantly different from those of FARO
35, FARO 36, FARO 37, FARO 44, FARO

52, FARO 57 and BOUAKE 189. During the
2009/2010 dry season, rice cultivar
MOROBEREKAN had significantly higher
paddy yield than the other test cultivars, with
FARO 11 recording the lowest paddy yield.
However, no significant differences were
recorded on paddy yield among the rice
cultivars FARO 11, FARO 35, FARO 36,
FARO 37, FARO 44, FARO 52 and FARO
57. Combined analysis of the dry season’s
results indicated that there were significant
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variations in the paddy yield among the test
cultivars.

MOROBEREKAN recorded
significantly higher yield than the other
cultivars, while lowest yield was recorded on
FARO 11, though it was statistically similar
to FARO 35 and FARO 37. Moreover, in both
2009 and 2010 rainy seasons,
MOROBEREKAN rice cultivar recorded
significantly higher paddy yield than the
other cultivars while the lowest paddy yield
was recorded on FARO 35, although it was
statistically similar to FARO 11, FARO 37
and BOUAKE 189 in 2009.  But the effects
of the virus on paddy yield were not
significantly different among the rice
cultivars FARO 11, FARO 36, FARO 37,
FARO 44, FARO 52 FARO 57 and
BOUAKE 189 in both seasons. Combined
analysis of the rainy season’s results
indicated that there were significant
variations in the paddy yield among the test
cultivars. MOROBEREKAN recorded
significantly higher yield than the other
cultivars, while lowest yield was recorded on
FARO 35. The mean paddy yield was higher
during the rainy season than the dry seasons,
probably due to the differences in weather
factors such as rainfall, temperature and
relative humidity (Bakker, 1974; Awoderu,
1991). The consistence status of test cultivar
MOROBEREKAN, recording higher paddy
yield irrespective of the season under the dry

and rainy conditions, and recording lowest
paddy yield on different test cultivars of
FARO 35, FARO 36, FARO 44 and FARO
11 during the trial periods, implied that the
behaviour of the test cultivars in relation to
the disease is not homogenous. It varies
according to the cultivar, time of virus
infection and climatic conditions (Awoderu
,1991; Zouzou et al., 2008; Onwughala et al.,
2010).  Generally, the average yields
recorded in some of the resistant or
susceptible varieties were significantly
reduced when compared to a report by
WARDA (2002), that the average rice yield
per hectare for FARO 35 (4.0 t-1), FARO 37
(4.0 t-1), FARO 44 (4.0 t-1),
MOROBEREKAN (4 t-1) and BOUAKE 189
(5.0 t-1), under normal and favorable rice
cultivation conditions in West Africa.

Apart from MOROBEREKAN all
the other test cultivars, irrespective of the
season the average paddy yield per hectare
recorded in this study was less than 3.0 tonnes
per hectare. As such, there is need to intensify
efforts at getting the farmers in the study area
to adopt improved resistant variety with
higher yield potential in their rice production,
as a means of increasing their rice grain yield
output, and reducing the glaring shortfall in
the production of rice under RYMV endemic
field, during dry or rainy season as an
effective RYMV control package.

Table 2:  Effect of Rice Yellow Mottle Virus on paddy yield at Bomo from 2008/2009 to
2009/2010 dry and 2009 and 2010 rainy seasons

Dry season                                             Rainy season
Cultivar 2008/2009 2009/2010 Mean 2009 2010 Mean
FARO 11 1218.00 c 1216.00 d 1217.00 f 1767.00 cd 1800.30 c 1783.70 ef
FARO 35 1246.70 c 1259.70 cd 1250.70 ef 1477.70 d 1430.00d 1453.90 g
FARO 36 1470.30 bc 1446.30cd 1458.30 cd 2031.10 c 1997.70c 2014.40 d
FARO 37 1253.30 c 1266.70 cd 1260.00 ef 1916.30 cd 1946.30c 1931.30 de
FARO 44 1616.70 bc 1400.00 cd 1508.40 cd 2271.00 c 2133.00c 2202.00 c
FARO 46 1933.30 b 1870.00 b 1901.70 b 2733.7 0b 2510.30b 2622.00 b
FARO 52 1403.30 bc 1353.30 cd 1378.30 de 1986.00 c 1940.30c 1963.20 de
FARO 57 1550.00 bc 1433.30 cd 1491.70 cd 2027.00c 2010.00c 2018.50 d
MOROBEREKAN 2303.30 a 2300.00 a 2301.70 a 3353.30 a 3204.70a 3299.00 a
BOUAKE 189 1616.10 bc 1593.30 c 1604.80 c 1763.00 cd 1716.70c 1739.90 f
Mean 1561.20 1514.90 1537.50 2152.10 2072.90 2102.45
SE ± 107.50 106.10 106.26 172.14 157.26 164.42

Column means followed by the same letter(s) are not significantly different at P = 0.05% using
Student Newman Keuls (SNK) test.
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Table 3: Average net costs and returns associated with dry and rainy season’s production of
paddy rice cultivars per hectare for two years
Items (N /ha.) Dry season % Rainy season %
Variable costs
Land preparation 8,500 7.188 8,800 8.665
Cost of seed 5,250 4.439 5,250 5.169
Cost of planting 5,000 4.228 5,000 4.93
Cost of weeding 12,000 10.147 14,000 13.786
Cost of fertilizer 35,000 29.598 36,000 35.45
Cost of fertilizer application 2,000 1.69 2,000 1.96
Cost of irrigation 21,000 17.758 - -
Cost of harvesting and threshing 25,000 21.141 26,000 25.60
Cost of transportation 4,500 3.805 4,500 4.43
Total variable cost 118,250 101,550
Gross Revenue 157,309 236,528.56
Gross margin 39,059.23 134,778.56

Costs and Returns Associated with Dry
and Rainy Season’s Production of some
Rice Cultivars

Costs and returns associated with dry
and rainy seasons’ production of paddy rice
cultivars per hectare are presented in Table 3.
Analysis of costs and returns revealed that the
total variable cost for dry season was
N118,250 with a gross margin of N39,059.23
and gross revenue of N 157,309 per hectare.
On the other hand, the total variable cost for
rainy season was N101,550 with a gross
margin of N134,778.56 and gross revenue of
N236,528.56 per hectare. This indicates that
rainy season cultivation of rice is highly
profitable than the dry season in the study
area. This is contrary to Mohammed (2011)
who reported irrigated rice production being
more profitable than rainfed in Gombe state,
Nigeria. Probable reasons could be to
variations in climatic factors and the local
environment in which rice is grown
(Awoderu, 1991). Among variable costs,
costs of fertilizer, harvesting and threshing
accounted for up to 50% and 60% of the total
cost of production for dry and rainy season,
respectively. Much of the total variable cost
is expended on the cost of fertilizer and its
application to a tune of about 31% and 37%,

and least of the total variable cost of about
3.81% and 4.43 % is expended on
transportation, during the dry and rainy
seasons, respectively. This revealed that
fertilizer and labour inputs in harvesting and
threshing of rice is the costliest items in
paddy rice cultivation in the study area. This
is in agreement with the findings of
Mohammed (2011) who reported that
fertilizer was a major cost component under
both rainfed and dry season rice cultivation in
Nigeria.

Total variable cost, revenue and gross
margin associated with dry and rainy
season’s production of some rice cultivars

The total variable costs of
production, revenue and gross margin for
each rice cultivar under both dry and rainy
seasons are presented in table 4. The table
shows that total variable cost of production
per hectare of cultivar MOROBEREKAN
and the other cultivars were amounted to N
118, 850 and N 118,250 in the dry season,
respectively. While in the rainy season, the
total cost of production of the
MOROBEREKAN and remaining cultivars
were amounted to N 102, 050 and N 101, 550,
respectively.
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Table 5: Total variable cost, revenue and gross margin of different Rice Cultivars at Bomo
combined from 2008/2009 to 2009/2010 dry and 2009 to 2010 rainy seasons

Dry season Rainy season
Cultivar Total

variable
cost of
production
N

Value of
output/ha
(Total
Revenue) N

*Gross
Margin/ha
N

Total
variable cost
of
production
N

Value of
output/ha
(Total
Revenue)
N

*Gross
Margin/ha
N

FARO 11 118,250.00 137,520.00 19,270.00 101,550.00 199,735.50 98,185.50
FARO 35 118,250.00 141,618.10 23,368.10 101,550.00 162,878.90 61,328.90
FARO 36 118,250.00 164,775.90 46,525.90 101,550.00 225,646.20 124,096.20
FARO 37 118,250.00 142,386.70 24,136.70 101,550.00 216,275.60 114,725.60
FARO 44 118,250.00 170,335.20 52,085.20 101,550.00 248,351.70 146,801.70
FARO 46 118.250.00 214,754.80 96,504.80 101,550.00 293,887.40 192,337.40
FARO 52 118.250.00 155,722.90 37,472.90 101,550.00 219,918.50 118,368.50
FARO 57 118,250.00 168,498.10 50,248.10 101,550.00 235,439.00 133,889.00
MOROBEREKAN 118,850.00 262,388.10 143,538.10 102,050.00 366,243.30 264,193.30
BOUAKE 189 118,250.00 179,703.60 61,453.60 101,550.00 194,909.50 93,359.50

* Calculation of the gross revenue is based on N 342.72/kg for FARO 35, N 343.75/kg for FARO
11, FARO 36, FARO 37, FARO 44, FARO 52, FARO 57 and BOUAKE 189 and N 356.25/kg for
MOROBEREKAN, respectively.

MOROBEREKAN cultivar gave
highest gross margin in both dry and rainy
seasons (N 143, 538.10 and N 264,193.30,
respectively) while lowest gross margin was
recorded in FARO 11 (N 19,270.23) and
FARO 35(N 61,328.90) during the dry and
rainy seasons compared to all other cultivars,
respectively. Having compared total cost of
production, to total revenue and gross margin
per hectare of all the cultivars during dry and
rainy season, MOROBEREKAN was
observed to be the most profitable cultivar
under RYMV endemic field in the study area
and could provide not only higher yield and
better economic returns but also resulted in
less RYMV severity in the field.

Conclusion
The yield of any crop is a very

complex quantitative character resulting from
different factors, the more important of them
being the yield per plant and the impact of
pathogen on the establishment, growth and
yield component of the crop plants, which
determines the economic returns. The results
of this study show that the prospect for
reducing threat of RYMV, as increasingly
serious disease of rice in most rice growing
area of Nigeria could be achieved by
cultivation of resistant cultivar such as
MOROBEREKAN as the most promising
mechanism of limiting infection and yield
losses caused by RYMV in the farmer’s field.

As such, there is an urgent need for
pyramiding different sources of resistance
into the farmer preferred varieties that
possess wonderful culinary traits, which are
economically viable, resistant or tolerant to
the pathogen in different cropping seasons,
locality and are high yielding too by research
institutions. Since the option is most
economical for farmers and easily adaptable
and relatively inexpensive for rice producers
to implement and is eco-friendly. Such efforts
are expected to enhance the adaptation and
cultivation of RYMV resistant variety
amongst the rice farmers, as a means of
increasing their rice grain yield output, and
reducing the glaring shortfall in the
production of rice under RYMV endemic
field, during dry or rainy season as an
effective RYMV management strategy.
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Abstract
Drought and desertification are major environmental challenges facing the arid and semi-arid
regions of the world. In other to check this menace, shelterbelts have been adjudged as an effective
ecological tool in fighting degradation in arid environments. Hence, study examined the
anthropogenic factors affecting the successful establishment of shelterbelts in the semi-arid parts
of Yobe State in northeastern Nigeria. The study employed both primary and secondary sources of
data in order to ascertain the factors affecting the performance of shelterbelts establishment in
semi-arid zones. Interview and Focus Group Discussion methods were used in the collection of
primary data for this study. Forty (40) senior forestry staff of the Federal and State Departments
of Forestry were interviewed. Results obtained revealed that the major challenges facing shelterbelt
establishment in arid environment are mainly inadequate funding and poor silvicultural practices.
Therefore, the study recommends timely provision of funds and training of forestry staff in
silvicultural practices of arid environments in order to achieve success in shelterbelt programmes
and afforestation projects generally in arid zones.
Keywords: shelterbelts, silvicultural practices, tree species, arid environment, afforestation

Introduction
Drought and desertification are

known to be major environmental challenges
of the arid and semi-arid regions of the world.
According to United Nations Environment
Programme (UNEP), (2008), desertification
is spreading and the Sahara Desert may be
expanding southward at a rate of about one
kilometer per year. This level of expansion of
the desert will have grave consequences on
the ecology and the livelihood of
communities affected by it
(Intergovernmental Panel on Climate Change
(IPCC), 2007). It would impact negatively on
food security as rain fed agricultural yields
was predicted to drop by 50 percent in some
places due to climate change (Boko et al,
2007). In the Sahel, the impact of climate
variability on agricultural activities is evident
as current high temperature and reduced
rainfall regimes make it difficult for local
communities to continue the cultivation of
traditional varieties of crop (UNDP, 2009).
This trend will continue to exacerbate the
degradation processes thus mitigative
measures are urgently needed.

The arid and semi-arid regions have
short rainy seasons which limit the
opportunities for plants to grow. This can
however be exploited by growing and

nurturing adaptable varieties of plant species
in the form of afforestation. Afforestation is
the deliberate planting of trees where it has
not existed before or where original tree cover
had been removed. Without careful nurturing
and support for trees, it is almost
impracticable to restore vegetation cover in
most tropical arid lands. These are usually as
the result of short growing seasons and high
uncontrollable level of overgrazing. In the
event of natural regeneration of plants in the
area, the frequent removal by grazing animals
make the plants short-lived (Gadiga, 2012).

Increasing agricultural intensity and
livestock populations, combined with
upsurge in demands for fuelwood in arid and
semi-arid regions of Nigeria have limited the
success of shelterbelt programmes (UNEP,
2008). For example, a study carried out by
Westaneys and Woodley (1998) in Jigawa
State which shares border with Yobe State
showed that from 1978 to 1992 there was an
increase in area of land used for intensive
agriculture from 36.8 per cent to 69 per cent
while undisturbed vegetation cover decreased
from approximately 1.1 per cent to 0.01 per
cent. Cultural practices are strong factors of
vegetation decrease. One of such practices
which are of course also economic in nature
is the keeping of large numbers of livestock.
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The populations of livestock are high
generally exceeding the carrying capacity of
the land in the arid regions of northern
Nigeria (Mortimore, 1983).

Nigeria currently has less than 10%
of her total land area under constituted Forest
Reserves. Recent studies using Remote
Sensing and GIS show that undisturbed forest
covers only 1.2 million hectares representing
about 1.3% of the country’s total land area.
The yield from the remaining forest estates
was estimated at 8,273m3 in year 2000 (FAO,
2005) and this figures are likely to worsen,
given the rapid population growth in the
country estimated to be growing at 3% per
annum. This calls for urgent response to
prevent further degradation of the
environment and ensure the sustainability of
the socio-economic activities of millions of
people in the region. Shelterbelts have been
adjudged to be an effective ecological tool in
fighting the menace of degradation in the arid
environments (Gadiga, 2012; Gadiga and
Adesina, 2014). However, shelterbelt
establishment is bedeviled by many
challenges both natural and anthropogenic
militating against its successful establishment

(Luka, 2001). This study therefore examines
the anthropogenic factors affecting the
development of shelterbelts in Yobe State.

The study Area
The study area is located between latitude 100

30’ N and 130 27’ N, and longitude 90 35’ E
and 120 30’ E (Figure 1). It is a part of the
Sahelian region of Nigeria where
desertification is threatening the ecology and
livelihood of the inhabitants of the area
(UNESCO, 2000; UNDP, 2009; Orounye,
2009). Yobe State is bordered to the North by
Niger republic, to the East by Borno State, to
the West by Jigawa and Bauchi States and to
the South by Gombe and Borno States
(Gadiga and Adesina, 2015). It has a land area
of 47,153 sq.km and a population of 2.7
million based on 2006 National Census.

Yobe State like other parts of the
Sahel savanna has clearly defined wet and dry
season largely determined by the properties
and movement of the Inter-Tropical
Convergence Zone (ITCZ). Much of the
climatic condition of the State is that of
general northern Nigeria’s climate
(oguntoyinbo, 1983).
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Figure 1: The Study Area (Gadiga, 2012)

Agriculture is the principal occupation of the
inhabitants and the dominant crops grown in
the area vary depending on climate and soil
conditions. Wherever aeolian sediments
cover extensive areas, millet, cowpea and
groundnuts are the dominant rainfed crops.

However, where the soils are formed by
alluvial sediments, which retain more water
than the aeolian sediments, crops such as
maize, rice and sorghum are grown. During
the dry season, crops such as tomatoes,
onions, and wheat are grown under irrigation.
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The northern part of the state is faced with the
challenge of water scarcity for agriculture and
domestic use (Gadiga, 2012).

Methodology
In order to evaluate the factors

influencing the performance of shelterbelts in
the study area, in-depth interview and Focus
Group Discussion methods were used. For
the interview, a semi structured questionnaire
was administered to forty (40) senior forestry
staff of the Federal and State Departments of
Forestry. The State has 127 senior forestry
staff one quarter of these were purposively
selected based on rank and length in service.
The questionnaire sought information on
pests and diseases, frequency of wildfire,
grazing, and management practice. Others
information collected included availability of
irrigation facilities, funding, monitoring and
evaluation, adequacy of trained staff and
silvicultural practice. Two Focus Group
Discussions were conducted in villages
located close to the selected shelterbelts sites.

Data Analysis
Descriptive statistical methods such

as mean, standard deviation and percentages
were used in analysing the data collected
from questionnaires. Attitudinal scale was
used to analyse the intensity of foresters’
attitudes towards various sylvicultural
practices. This is because the technique
provides combine attitudes toward different

aspects into one overall indicator (Kumar,
2005). The data collected using focus group
discussion was analysed to ascertain the
intensity of participants’ response to issues
raised during discussion.  The data analysed
was used to bring out some salient issues that
are important to the management of
shelterbelts in the area. From both the
questionnaire and FGD responses, problems
faced in the establishment of shelterbelts and
measures to be taken in tackling problems in
the establishment were analysed.

Results and Discussions
Challenges faced in Shelterbelt
Establishment

The foresters’ responses to
challenges faced by them in establishing
shelterbelts are stated in figure 2. Results
obtained show that inadequate funding is the
major challenge faced by foresters in
establishing shelterbelts in the state. Apart
from inadequate funding other challenges
enumerated are equally important as more
than 50% of the respondent indicated that the
entire problems enumerated are major
challenges faced in shelterbelt establishment.
An attitudinal scale of five-point category
(Strongly agreed, agreed, uncertain,
disagreed and strongly disagreed) with a one-
directional approach (positive) was used in
rating the attitudes of respondents to
challenges facing shelterbelt projects in the
study area (Kumar, 2005).
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Figure 2: Challenges to Successful Shelterbelt establishment

The need to have a well-trained
forestry staff in shelterbelt projects in arid
zones cannot be overlooked. This is because
a successful shelterbelt project cannot be
carried out without adequate and qualified
personnel. The staff strength is low and most
of them are trained in humid tropics which
affect their choice of species. Luka, (2001)
and Gadiga and Daura, (2008) have stressed
the need for capacity building in afforestation
as an important factor in achieving success in
arid zone afforestation.

Result of responses on trained
forestry staff as a challenge in shelterbelt
establishment indicates that 10.8 percent
strongly agreed that inadequacy of trained
personnel contributes to poor performance of
shelterbelt in the area. 37.8 percent agreed,
13.5 percent are uncertain, 27.0 percent
disagreed and 10.8 percent strongly
disagreed.

The result on funding shows that
most of the foresters are in agreement with
funding as a serious challenge facing
shelterbelt establishment. The result shows
that 70.3 percent of the respondents strongly
agreed that insufficient funds contribute to

poor performance of shelterbelts in the study
area, 27.0 percent agreed and 2.7 percent are
uncertain. No respondent disagreed or
strongly disagreed that funds are responsible
for poor performance of shelterbelts in the
area.

Adequate and timely funds are
required for successful establishment of
shelterbelt in arid zones. This is because tree
planting in arid zones is expensive and
requires proper timing during the short rainy
season as noted by Goor and Barney, (1976)
in their study.

Misappropriation of funds and
corruption are also factors responsible for
poor performance of shelterbelt in the study
area. The result shows that both those that
responded as ‘strongly agreed’ and ‘agreed’
have the same score of 21.6 percent and those
that were uncertain have the highest score of
37 percent while the respondents that
disagreed or strongly disagreed have scores
of 13.5 and 5.4 percent respectively.

The negative impact of
misappropriation of funds and corruption can
be seen in the failure of many similar projects
in the region (Luka, 2001). This is because
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funds that are meant for projects were not put
into appropriate use but rather end up in the
pockets of few government officials, thereby
resulting in the total failure of the project.

Water is a major limiting factor to
plant growth in the arid and semi-arid
regions. Adequate and reliable water supply
is essential for success to be achieved in arid
zone afforestation. Gadiga and Daura, (2008)
suggested that seedlings should be irrigated in
the first two years of their establishment
especially during the dry season. This is in
order to achieve the objectives of
afforestation project in the region. From the
responses gathered as regarding water for
irrigation, the results show that ‘strongly
agreed’ and those that ‘agreed’ have the same
scores of 37.8 percent, 8.1 percent of
respondents are uncertain, 13.5 percent
disagreed and 2.7 percent strongly disagreed.
This revealed that irrigation is an important
factor in successful establishment of
shelterbelts in the area.

In response to control against
grazing, 32.4 percent of the respondents
strongly agreed that lack of control against
grazing by animals can be detrimental to the
success of shelterbelts in the area. 51.4
percent respondents agreed, while those that
were uncertain, disagreed and strongly
disagreed have the same score of 5.4 percent
each.

Wildfire can result in serious damage
to trees if proper measures are not taken to
prevent its occurrence in plantations.
Measures like fire tracing and weeding can go
a long way in checking this problem. Luka,
(2001) and Gadiga and Daura, (2008) also in
their studies gave similar remedies in
preventing damages from wildfire. In
response to control against wildfire, 29.7
percent of the respondents indicated that
uncontrolled wildfire can contribute to poor
performance of shelterbelt project in the area.
43.2 percent agreed, 10.8 disagreed and both
those that indicated uncertain and strongly
disagreed have the same score of 8.1 percent.
Shelterbelt projects are normally established
in the rural areas close to the local
communities. The non-inclusion of local
communities in afforestation projects
generally has resulted in failure of many
projects in arid and semi-arid environments.
This is because the projects are left at the
mercy of the local communities. When local

communities are involved in afforestation
projects they will consider the projects as
their own and protect the trees from grazing
animals and wood extractors. The data
collected from respondents on local
participation shows that 29.7 percent of
respondents indicated that they strongly
agreed that lack of incentives for local
participation contribute to poor performance
of shelterbelt and majority of the respondents
(45.9 percent) agreed that local participation
is important. While those that indicated that
they were uncertain, disagreed, or strongly
disagreed are 13.5, 2.7 and 8.1 respectively.
Employing local people as laborers is not
enough to give them sense of belonging to the
projects established in their vicinity. More
should be done to incorporate local
communities in planning, implementation
and monitoring phases of the projects in order
to have successful project that will be able to
meet the desired objectives of establishment.
Site selection in shelterbelt project especially
in arid and semi-arid environment depend to
a large extent on the objective of the project
however, accessibility to water source is very
essential and areas that conserve water
especially depressions are desirable because
those areas are observed to contain lush
vegetation in their natural setting. Selection
of such locations for siting of plantation in
semi-arid environment will improve on the
growth rate and reduce cost of irrigation. The
responses from respondents show that site
selection is considered less important by
foresters in the region. The result shows that
10.8 percent strongly agreed, 21.6 percent
agreed, 27 percent were uncertain, 27 percent
indicated as disagreed and 13.5 percent
strongly disagreed.

Species selection is an important
aspect of plantation development in arid and
semi-arid environment. This is because the
growth and survival of tree species in dry
lands depend largely on the ability of the
species to withstand drought condition. Goor
and Barney, (1976) and Elfeel and Al-Namo,
(2011) have revealed the importance of
drought resisting species in the establishment
of plantation in arid and semi-arid
environments because water stress is one of
the major limiting factors affecting plant
development in dry lands. Hence, there is the
need in selecting tree species that are drought



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

105

tolerant if success is to be achieved in
establishing plantation in dry environment.

The responses gathered from
foresters showed that most of the respondents
did not see species selection as a major
challenge in the establishment of shelterbelt
in the area. This might have been as a result
of few species used in afforestation in the area
or their poor knowledge of the species
available for dry land afforestation. The result
clearly demonstrates the attitude of forester in
the area towards the importance of species
selection in the performance of shelterbelts.
5.4 percent strongly agreed that the use of
improper species contributes to poor
performance of shelterbelt in the region while
the other indicated as follows; 8.1 percent
agreed, 27 were uncertain, 32.4 percent
disagreed, 24.3 percent strongly disagreed
and about 2.7 percent were uncertain.

Sylvicultural practice involves all the
stages in the establishment of plantation from
seed collection to the management of matured
trees. The essence is to have a well-
programmed strategy that is capable of
yielding maximum return with the resources
available. This not only include ecological
consideration but economic aspects as well.
The responses to the question shows the role
of sylvicultural practices in the performance
of shelterbelts where 13.5 percent strongly
agreed, 24.3 percent indicated that they
agreed, 13.5 percent were uncertain, 37.8
percent disagreed and 10.8 percent strongly
disagreed. This indicates that most of the

foresters in the region did not see
sylvicultural practice as an important factor in
shelterbelt establishment.

Proper record keeping is a necessary
part in monitoring strategy for successful
afforestation project. This will guide future
choices on site and species suitability and
other requirements needed to achieve success
with minimum input. The result shows the
attitudes of foresters on the role record
keeping plays in determining success of
shelterbelt. Those that strongly agreed and
strongly disagreed have the same score of
16.2 percent while those that agreed and
disagreed have 24.3 percent. 18.9 percent
were uncertain about the contribution of
record keeping to the performance of
shelterbelt in the region.

The general attitude of foresters
toward the above challenges were further
analysed by weighing each challenge based
on the responses received. The rating of these
challenges is given in figure 3 and the rating
in accordance with their level of importance
are given as follows; insufficient funding
(173), lack of control against grazing (148),
lack of water for irrigation (146), lack of local
participation (143), insufficient control of
wildfire (139), misappropriation of funds and
corruption (126), inadequacy of trained
personnel (115), poor record keeping (111),
poor sylvicultural practice (108), improper
site selection (107) and improper use of
species (85).

Figure 3: Weighing of Challenges
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The information collected during
FGD revealed that the major challenges to
successful establishment of shelterbelts are
lack of water, fencing materials and guards.
The discussants suggested from their wealth
of experience that for shelterbelts to be
successfully established, there is the need for
irrigation to be carried out for a period of not
less five years. Fencing materials should be
provided in the early stage of establishment
to check encroachment by grazing animals
into plantations and also guards should be to
be employed to protect the fences from been
damaged by herders and animals. There is
correlation between the responses collected
from both foresters and local communities.
This is because the responses from FGD
cantered on availability of logistics to provide
water, fencing materials and employ guards
which all require funds. However, funds on
its own cannot solve the problems faced in
shelterbelt establishment as was experienced
in past afforestation projects.

Misappropriation of funds and
corruption has contributed greatly to failure
of afforestation projects in the area (Gadiga
and Duara, 2008). Therefore, proper
planning, monitoring and evaluation of funds
meant for shelterbelt projects should be put in
place to avoid the mistakes of the past.

Measures of overcoming the challenges
faced in Shelterbelt establishment

Responses from the foresters show
that funding is by far the major limiting factor
to the successful establishment of shelterbelts
in the area. Shelterbelt establishment in arid
and semi-arid environment is an expensive
venture that requires timely provision of
funds in order to achieve success. Lateness in
provision of funds and other facilities
especially at the early stage of establishment
can spell doom to the entire project (Otegbeye
and Ogigirigi, 1987). When funds are made
available and properly utilized with the right
and experienced foresters in place, there is
high probability that the project will succeed.
Therefore, the importance of timely provision
of funds and implements should be taken with
all the seriousness it deserves.

The second impediment to successful
performance of shelterbelts in the area
according to respondents is lack of staff
training. They believe adequate staff training
will contribute to better performance of
shelterbelts in the region. The responses are
shown on figure 4. Other measures like
provision of irrigation facilities, fencing
materials and proper sylvicultural
management are also important in achieving
success as mentioned as by Boland (1986)
and Gadiga, (2012). The participants in FGD
were of the view that the provision of
irrigation facilities, fencing materials and
forest guards will ultimately translate into
successful shelter belting in the area.

Figure 4: Measures at alleviating the problems affecting Shelterbelts
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Conclusion and Recommendations
The study revealed that there are a lot

of challenges in the development and
establishment of shelterbelts in the study
area. These include both natural and
anthropic factors (e.g. low rainfall, high
temperatures, uncontrolled grazing, and poor
sylvicultural practices) which are affecting
the successes of the plantations in the area.
The natural factors determine the type of
species to be used since the species have to
adapt to the environmental condition existing
in the area and the anthropic factors preserve
the shelterbelt. The study also shows that
Azadirachta indica and Acacia spp are the
most frequently used species and the most
successful in the area. This is because of their
xerophytic characteristics which enable them
to survive long dry seasons. Drought resistant
species are critical in the establishment of the
shelterbelt projects in the region. The
anthropic challenges affecting the
development of shelterbelts are mostly the
ones regarding monitoring, management and
sylvicultural practices. Among the challenges
identified during the study, inadequate
funding, lack of irrigation facilities, lack of
control against grazing and low participation
by local communities were adjudged as the
major challenges to successful establishment
of shelterbelts in the area. Foresters suggested
proper funding and adequate staff training as
means of tackling the challenges faced in
shelterbelt establishment in the arid and semi-
arid regions of Nigeria.
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Abstract
The study examined the level of adoption of Gum Arabic production technologies in Gombe state,
Nigeria. Data was collected from the 46 registered Gum Arabic farmers from the 11 local
government areas of Gombe state. Descriptive statistics was used for the analysis. The result
revealed that (49%) of the Gum Arabic farmers were young, educated (65%) men (94%). Majority
(56%) of the Gum Arabic farmers have adopted the production technologies. Most (80.4%) of the
respondents reported farm visits as the best and preferred extension teaching methods that
influenced them to adopt the technologies. Their sources of information were the extension agents
(80%), farmers (74%) and the internet (39%). The following were recommended Gombe State ADP
extension Unit should encourage Gum Arabic farmers to adopt Harvesting, Marketing and Post–
harvest handling and storage technologies among others. Farmers should be encouraged to always
source their seeds from the research centre only to avoid planting non-productive seeds. Farmers
should use Telephone calls, Group discussions and Workshops attendance as a quick source of
Gum Arabic technologies. Farmers should be encouraged by the extension agents use the internet
more efficiently for current technologies since most of them are literate.

Key words: Gum Arabic, Production, Technologies and Adoption

Introduction
The Nigerian Gum Arabic sector is

substantially under- developed with respect
to commercial production and marketing
standards (United States Agency for
International Development, 2011). This can
be connected to the fact that one of the
characteristics of Nigerian agriculture
according to Agricultural Research Council
of Nigeria (2011) is low levels of adoption of
appropriate technologies. Adoption is a
decision to continue full use of an innovation
while innovation refers to an idea, practice,
object, or fact perceived as new by an
individual (Singh and Mishra 2007). For a
farmer to adopt an innovation, there are
variables pertaining not only to the farmer but
also related to the innovation and method of
information dissemination that influence his
response. The information dissemination in
agriculture is normally the duty of
agricultural extension (Food and Agriculture
Organization,2013).  Mohammed et al.
(2011) reported that agricultural extension
organizations have over the years, focused on

the transfer of technologies to farmers. To
achieve this, the organizations use different
teaching methods. These methods according
to Anthony (2007) include the individual
method, the group method and the mass
method. The Individual method, include farm
and home visit, office calls, telephone calls,
and result demonstration. The group method
includes method demonstration, general
meeting, lectures, workshops, field or farm
walks, and excursions while the mass media
method include publications, bulletins,
circulars, leaflets, exhibits, posters,
agricultural shows, cinema vans, radio and
television. Farmers themselves attempt to
find information from other sources which
may or may not be connected to the
agricultural extension organizations. Afaf, et
al., (2005) disclosed that through interactions,
farmers become aware of many things
happening in their environments.

Sagay and Mesike (2011) are of the
view that Gum Arabic production in Nigeria
is mainly from the wild. which means the
recommended sylvicultural practices have
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not been generally followed. As for Gum
Arabic in Nigeria, Nigeria Gum Arabic
Sector Development Program (2013)
reported that after an effort by United States'
Agency for International Development
(USAID) in 2011 in which farmers were
taught the best sylvicultural practices for
Gum Arabic cultivation, exporters have
reported an increase in the amount and purity
of Grade 1 gum being exported in 2003,
compared with that of 2002. Other signs of
improvement adopted include village-level
cleaning and sorting and the widespread use
of breathable bags to avoid gum caking (Afaf,
et al.,2005).

The importance of farmers’ adoption
of improved agricultural technology has long
been of interest to agricultural extensionist
and economists. Quantitative and qualitative
studies that explored farmers’ adoption
behaviors suggested several factors to explain
the observed differential adoption behavior
(Rogers, 2003). These factors include, among
others, demographic variables, technology
characteristics, information sources,
knowledge and awareness, attitude and group
influence.

The farmer’s age has an effect on the
decision of continuing to produce Gum
Arabic which can be taken as a composite
effect of farming experience and planning
horizon. While the longer farming experience
amongst older farmers is expected to have a
positive effect on adoption, younger farmers
may have a longer planning horizon and
hence, may be more likely to adopt
sustainable technology practices (Lapar and
Pandey 1999). Previous research revealed a
positive relationship between age and the
likelihood of agro forestry adoption
(Pattanayak et al. 2003). Age is positively
related to continued adoption as older farmers
are less likely to opt for other off-season
income sources, especially those involving
seasonal migration. In a similar way farmer’s
experience in gum production to have a
positive effect on the probability of continued
adoption.

Educated farmers have been found to
have greater likelihood of adopting
conservation technologies (Adesina et al.
2000). Education of the household head is
positively associated with continued
adoption. The effect of family size on
adoption is difficult to predict. On one hand

family size, is a proxy of household labor
supply which implies a positive relationship.
On the other hand, large families have more
persons to feed and will strive to secure food
requirements first; therefore, a negative
relationship is also possible.

Literature on adoption of agricultural
technology suggests that extension and credit
services bear a positive sign in explaining the
likelihood of adoption. However, it is not
clear if they will have the same effect on the
disadoption decision. The effect of market
distance on adoption and disadoption of gum
agro forestry is ambiguous; in case the farm
gate prices are fairly uniform, the distance
variable could capture the price effect and
may, therefore, be negatively related to
continuous adoption as long distance to the
market imply a longer marketing chain and a
lower price incentive. However, the further
away the farmer from the market the lower
the probability of having access to off-farm
work and thus a positive expected
relationship is possible.

Statement of the Problem
Several researches have been conducted on
the adoption of Gum Arabic agro forestry in
Nigeria (Federal Department of Agriculture
2002).  It was found that the production of
Gum Arabic takes place under a traditional
land use system known as the Gum Arabic
cultivation cycle (or Acacia senegal bush
fallow) (Rahim, Ruben and van Ierland,
2008). Sagay and Mesike (2011) also
confirmed that Gum Arabic production in
Nigeria is still mainly from the wild, which
means the recommended silvicultural
practices have not been generally followed.
Bzugu, Mustapha and Adeogun (2012) also
reported that farmers do not practice the Gum
Arabic production technologies promoted,
hence farmers’ production is usually very
low. If productivity of Gum Arabic is to be
increased, then there should be replanting of
gum trees, using modern technologies for
tapping and picking, training the producers to
improve their production efficiency and
doing tapping at the right time, hence the need
to determine the level of adoption of Gum
Arabic production technologies in Gombe
state, Nigeria.
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Objectives of the Study
The broad objective of the study is to
determine the level of adoption of Gum
Arabic production technologies by farmers in
Gombe state. While specific objectives were
to:
(i) determine the socio-economic

characteristics of Gum Arabic farmers in
Gombe state

(ii) determine the level of adoption of Gum
Arabic production technologies by
respondents

(iii) identify sources of information on Gum
Arabic production technologies by
respondents.

(iv) identify the agricultural extension
teaching methods used in rendering
services to Gum Arabic farmers in
Gombe state.

Methodology
This study is conducted in Gombe State.
Gombe State is located between latitudes
9°30’ to 12°30’ North of the equator and
Longitudes 8°45’ to 11°45’ East of the
Greenwich meridian. The State which has 11
local government areas lies in the centre of
the Northeast geopolitical zone of Nigeria. It
shares a common boundary with Adamawa,
Bauchi, Borno, Taraba, and Yobe States. The
State occupies a total land area of about 20,
265km2. Gombe state is generally warm with
average maximum temperature during the hot
season, not exceeding 30°C. Average annual
rainfall is 850mm. The state is endowed with
rich agricultural land, and about 80% of the
people are mainly peasant farmers. (ARCN,
2011).

According to United Nations Fund
for Population Activities [UNFPA] (2008),
the estimated population of the State will be
3,079,585 by 2016. The population of this
study is all the fifty (50) registered Gum
Arabic farmers in Gombe state. The list and
the addresses of the registered Gum Arabic
farmers was obtained from the State branch
of the National Association of Gum Arabic
Producers, Processors and Exporters of
Nigeria (NAGAPPEN), who were distributed
all over the eleven (11) local government of
the state. Purposive sampling technique was
therefore used to select the sample for the
study

Data for this study was collected
using a structured questionnaire which were

administered to the respondents. However, 46
questionnaires were returned, with a return
rate of 91% and mortality of 4 (9%).
Frequencies and percentage were used to
analysed the data.

Results and Discussions
Socio Economic Characteristics of
Respondents
This section examines the socio – economic
characteristics of Gum Arabic farmers in the
study area. Table 1 revealed that majority of
the respondents (93.5 %) were males while
only 6.5% were females. This shows that men
dominated Gum Arabic production over
women in the study area. The result also
reveals that 95.7% of the respondents were
married while only 4.3% were not married.
This means that majority of Gum Arabic
farmers in the study area were married. This
is in line with the findings of Gwari et al.
(2013), who found that majority (71%) of the
farmers were married.
The result further reveals that 30.4 % of the
respondents were within the age brackets of
50 – 59, 26 % were 40 – 49 years, 21.8 %
were 60 – 69 years, and 19.6% were 30 – 39
years while 2.2% of the respondents were less
than 30 years old with a mean age of 49 years.
In a related survey, Giroh, Waizah and Umar
(2010), conducted a research in Jigawa State,
Nigeria and discovered that the mean age of
Gum Arabic farmers was 49 years old. Also,
Agwu, (2004) in another study on farmers in
Bauchi and Gombe States, Nigeria, reported
that farmers who fell within the age range of
30 – 49 years accounted for 69.3 %, and about
18% of the respondents were of the age range
of 50 – 59 years,
The results in table 1 also depict the
distribution of respondents based on
household size. It reveals that 28.3% of the
respondents have family size of 6 – 10, 21.7%
have 1 -5, 15.2% have 11 – 15, 13% have 21
– 25, 10.9% have 16 – 20 and above 26%
respectively with a mean family size of 14.
This means that the respondents have
relatively large family sizes in contrary to
another study conducted by Gwary et al
(2013) who found that Family sizes of those
respondents were mainly between 6-10
people.
The result further reveals the distribution of
respondents based on level of education
attained. It shows that 65.2% of the
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respondents attained tertiary institutions.
19.6% attended secondary schools while 13%
attended primary schools.  While 2.2% had no
formal western education. This shows that the
present Gum Arabic production in the study
area is carried out largely by elites. This
finding is supported by Sagay and Mesike
(2011) who reported that 53% of Gum Arabic
farmers had formal education. Gwary et al.
(2013) also reported that 34.6% attended
various tertiary institutions, which means that
they have the required levels of education that
enable them to easily understand and adopt
new agricultural technologies. Farmer’s level
of education positively affects his ability to
adopt new farming technologies due to his
ability to read and write. The educational
level could also facilitate efficient
performance in terms of processing and
marketing of Gum Arabic.

The distribution of respondents
according to number of adults in their
respective households is also explained in the
table. 45.7% of the respondents had 1 – 5
adults in their respective households while
34.8% had 6 – 10 adults with a mean of 7
adults. Number of adults in a family that work
on Gum Arabic farm determines the
availability of family labour.
The result in table 1 further indicate the
distribution of respondents based on whether
they are full time farmers or combine farming
with other jobs. The finding reveals that
58.7% of the respondents were part time
farmers combining farming with other jobs
while 41.3% were full time farmers. This
finding is supported by Sagay and Mesike
(2011), who stated that Gum Arabic
production, is exclusively from gum bearing
trees and local producers are typically peasant
farmers picking gum exudates as a secondary
or complementary source of revenue.
The table also shows the distribution of
respondents based on whether they cultivate
Gum Arabic as a sole crop or grow other
crops beside Gum Arabic. The finding shows
that 87% of the respondents cultivate Gum
Arabic as a sole crop while 13% of them are
involved in mixed cropping with cereals and
legumes.
Table 1 further shows the distribution of
respondents based on their years of
experience in Gum Arabic farming. It reveals
that 56.6% of the respondents have 1 – 5

years of experience in Gum Arabic farming.
About 37% have 6 – 10 years of experience
while only 6.5% have an experience of more
than 10 years in Gum Arabic cultivation. This
indicates that at present, Gum Arabic farming
in the study area can be considered as a ‘new
business’ because 93.5% of the farmers have
less than 10 years of experience in Gum
Arabic farming. Sagay and Mesike, (2011)
reported that Gum Arabic production in
Nigeria is mainly from the wild as there are
2.45 million hectares of wild groove in forest
reserve while 1625ha and 9766ha of
organized planting were owned by
government and private sector respectively.

The table further reveals the
distribution of respondents based on Gum
Arabic farm size. It shows that 43.5% of the
respondents have a farm size which ranges
from 1 – 5.99 hectares. 34.8% have 10
hectares or more of Gum Arabic plantation
while 21.7% have 6 – 9.99 hectares of Gum
Arabic each with a mean of 16.64 hectares.
This means that majority of the respondents
are small scale and medium scale Gum
Arabic farmers. This is in agreement with the
finding of Sagay and Mesike (2011), who
reported that local Gum Arabic producers are
typically peasant farmers. More so, Gum
Arabic Policy Note (2007) disclosed that in
the case of Sudan, Gum Arabic is primarily
produced by small-scale farmers. This
finding is also in line with that of Afaf et al.
(2005) who reported the critical importance
of farm size and size of inherited land for the
initial adoption of gum production.
Considering the long-term rotation of the
plantation (20-30 years) only farmers with
large holdings and stable ownership will be
able to adopt gum agro forestry system.
Previous research on the adoption of
sustainable agricultural practices shows
similar findings. In northern Honduras, small
farmers show resistance to commit their only
plot to cover crops if no other land is available
for the wet season.
The distribution of respondents based on
access to agricultural extension/research
services is also reported in table 1. All the
respondents agreed having access agricultural
extension/research services. Access to
extension services influences adoption of
modern agricultural technologies (Bose et al.
(2012).
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Table 1: Socio Economic Characteristics of Respondents.
Gender Frequency Percentage (%) Mean
Male 43 93.5
Female 3 6.5
Marital status
Single 2 4.3
Married 44 95.7
Age (years)
< 30 1 2.17 49
30 – 39 9 19.57
40 – 49 12 26.10
50 – 59 14 30.43
60 – 69 10 21.73
Household Size
1 – 5 10 21.7
6 – 10 13 28.3
11 – 15 7 15.2
16 – 20 5 10.9
21 – 25 6 13.0
26 and above 5 10.9
Level of education
Informal education 1 2.2
Primary school 6 13.0
Secondary school 9 19.6
Tertiary institution 30 65.2
No. Adults in Household
1 – 5 21 45.65 7
6 – 10 16 34.78
11 – 15 5 10.87
16 – 20 4 8.70
Nature of Farming
Part Time 27 58.7
Full Time 19 41.3
Total 46 100
Type of Farming
Gum Arabic Only 40 87
Gum Arabic With Other Crops 6 13
Years of Experience in Gum Arabic Farming
1 – 5 26 56.5 5.24
6 – 10 17 37.0
> 10 3 6.5
Gum Arabic Farm Size
1 – 5.9 20 43.5 16.64
6 – 9.9 10 21.7
≥ 10 16 34.8
Access to Agricultural Extension/Research Services
Have Access 46 100
No Access 0 00

Level of Adoption of Gum Arabic
Production Technologies in the Study
Area.

Table 2 revealed that majority (79%)
of the Gum Arabic farmers in Gombe state

adopt Nursery Management technologies and
66% adopt Seed Collection, Storage, Pre-
treatment, Sowing and Germination
technologies while only 48%, 45% and 41%
adopted Marketing, Harvesting and Post –
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harvest handling and storage technologies
respectively. The overall mean adoption
index was 56%. This means that farmers in
the study area have adopted Gum Arabic
production technologies. This is in line with
findings of Nigeria Gum Arabic Sector

Development Program (2013) which stated
that exporters of Gum Arabic have recorded
an increase in the amount and purity of Grade
1 gum being exported in 2003, compared with
the same time a year before.

Table 2:  Level of Farmers’ Adoption of Gum Arabic Production Technologies.
Technologies Number

Adopted
%

Adopted
Number

not adopted
% not

adopted
1. Nursery Management 36 79.13 10 20.87
2. Seed Collection, Storage, Pre-treatment,
Sowing and Germination 31 66.21 15 33.65
3.  Harvesting 20 44.56 26 55.59
4.  Marketing 22 47.83 24 52.17
5.  Post – harvest handling and storage 19 41.09 27 58.91
Mean 25.6 55.76 20.4 44.24

Sources of Farmers Information on Gum
Arabic Production Technologies.

Table 3 reveals the distribution of
respondents based on the sources of
information on Gum Arabic production
technologies. It shows that 80.4% of the
respondents sourced information through
contact with extension agents, 73% through
their fellow farmers and 39.1% through the
internet. Others include 19.6% from the
radio, 17.4% from relations and newspapers
respectively and another 13% from family
members. The rest include 8.7% from
leaflets, 4.4% from magazines and 2.2% from
video tapes. Extension agents as a source of

information to farmers go in line with
findings of Nigeria Gum Arabic Sector
Development Program (2013) who stated that
USAID in 2002 organized a 13-month
Program activities focused on the five
northern Nigerian states of Bauchi, Borno,
Jigawa, Kano, and Yobe. Nigerian exporters,
processors, traders, and farmers were trained
in each of the targeted states on these
improved practices of Gum Arabic
production. Afaf et al. (2005) also disclosed
that through interactions, farmers become
aware of many things happening in their
immediate environments.

Table 3: Distribution of Farmers according to their Sources of Information on Gum Arabic
Production Technologies.

Sources Frequency∗ Percentage (%)
Individual sources
Face to face contact with Extension agents 37 80.4
Relations 8 17.4
Commercial agents 1 2.2
Fellow farmers 34 73.9
Family members 6 13.0
Group sources
Local leaders 3 6.5
Print media sources
Newspapers 8 17.4
Leaflets 4 8.7
Magazines 2 4.4
Electronic media sources
Radio 9 19.6
Video Tapes 1 2.2
Internet 18 39.1

Source: Field survey, 2014 *Multiple responses exists
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Extension Methods Used in teaching
farmers Gum Arabic Production
technologies
Table 4 reveals that 60.9% of the respondents
get access to Gum Arabic production
technologies through extension agents farm
visit, followed by 17.4% through general
meetings of their union, 15.2% through

telephone calls, 13% through home visit
while 8.7% through group discussions, and
pamphlets respectively.  4.3% through offices
visits, 2.2 % through personal letters and
attending workshops. Anthony (2007) has
reported all these as extension teaching
methods.

Table 4:  Extension Methods of Teaching Gum Arabic Production Technologies
Methods Frequencies* Percentages (%)
Farm visits 28 60.9
Home visits 6 13.0
Office visits 2 4.3
Telephone calls 7 15.2
Personal letters 1 2.2
Group discussions 4 8.7
Pamphlets 4 8.7
General meetings 8 17.4
Workshop 1 2.2

.                  * Multiple responses exist.

Conclusion
Gum Arabic farming in Gombe State is
dominated by young and educated men who
have access to agricultural extension through
farm visits. They usually adopt Gum Arabic
production technologies provided through
agricultural extension agents, their fellow
farmers and to some extent, the internet.

Recommendations
1. Gombe State ADP extension Unit should

encourage Gum Arabic farmers to adopt
Harvesting, Marketing and Post–harvest
handling and storage technologies among
others.

2. Farmers should be encouraged to always
source their seeds from the research
centre only to avoid planting non-
productive seeds.

3. Farmers should use Telephone calls,
Group discussions and Workshops
attendance as a quick source of Gum
Arabic technologies.

4. Farmers should be encouraged by the
extension agents use the internet more
efficiently for current technologies since
most of them are literate.
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Abstract
The study assessed the perceived effects of Youth Team in Action Supporting Community Initiated
Development activities (YOTASCID) - one of the most prominent rural-based development Non-
Governmental Organizations (NGO’s) – in the agrarian communities of Zangon Kataf LGA,
Kaduna state. The sampling technique employed in the study involved a purposive selection of five
(5) villages out of all the villages in the local government. The second stage was a random selection
of 23 household heads from each village to make a sample size of 115 household heads as
respondents for Focus Group Discussion (FGD) and questionnaire administration for the study.
Descriptive statistics such as means, percentages, and frequency distributions were used for data
analysis. Results showed that 63% of the respondents were males, 57% had secondary school
education and 57% indicated farming to be their major occupation. Also, 69% and 48% of the
respondents had access to credit and fertilizer subsidy. The number of executed projects and / or
facilities acquired was lowest at Ramai-Daji and Madauchi (which are the smallest villages) and
highest in Zonkwa (which is the largest village in the area). The most important influence of the
NGO’s activities as indicated were self-employment, increase in farm production output, increased
in pupils/student enrolment and available sources of portable water; while the beneficiaries’ effect
of timely access to farm inputs subsidy was low. On the other hand, the major problem encountered
was low credit disbursement. It is concluded that, YOTASCID’s intervention has brought about
increased income generation and some measure of development in these agrarian communities. It
is thus recommended that, for sustainability of activities of NGO’s as YOTASCID, there is need for
partnership between governments at all tiers; the private sector, international donor, and
philanthropic organizations; towards making reasonable contributions to improve the living
standard of the people in these mainly rural agrarian communities.

Key words: Perceived, effects, agrarian, rural, community, production, development,
sustainability.

Introduction
There is growing interest in the application of
various development concepts aimed at
achieving greater planning efficiency and
ensuring better results especially as it relates
to the rural farm families’ and rural populace
of the developing world in general. However,
rural economies in the “Third World” or
developing countries have clearly
demonstrated the failure of conventional
economic theories and models at providing
the basis for effective and realistic rural
development programmes. Rural areas in
developing countries are characterized by
poverty, unemployment, unequal distribution
of resources, acute shortage of social, physical
and institutional infrastructure, increasing

rural-urban drift and the general
marginalization of rural resources (Williams,
1998). It has been argued that for rural
development programmes to succeed, one of
its major concerns should be to reflect on the
realities, needs and aspirations of the rural
farm families’ (Ijere, 1992). Without doubt,
it’s been argued that for agricultural project
monitoring and management for service
delivery to be successful, the citizenry must be
involved in the project initiation and
implementation processes; and should also be
carried along in its monitoring and evaluation
exercise (Sambo, 2012). In this regard, the
participation of the rural farm families’ is
therefore, considered a powerful instrument
for meeting this needs. It is therefore
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important to note that one of the enduring
heritages of traditional African societies is
their involvement in community development
through self-help; which has been the
indigenous mechanism and technique
developed and employed by the people to
identify their pressing socio-economic needs
(Ijere, 1992). Today, many people have
constituted themselves into development
associations, farmer’s co-operatives, cultural
unions, Non-Governmental Organizations
(NGOs), and Community Based
Organizations (CBOs) with the aim of
mobilizing resources to improve their social,
economic and cultural conditions (Yahaya,
2005). In order to meet up with these needs,
and ensure improved living standards for rural
people, governments and international
organizations are intensifying efforts in the
search for better alternative development
strategies which would evolve in the rural
areas. (Ijere, 1992).
In this regard, Youth Team in Action
Supporting Community Initiated
Development (YOTASCID) is a rural based
development, non-governmental
organization (NGO), established in May
1999, in partnership with Action Aid, an
international NGO.  The overall objective is
to eradicate poverty through enlightenment
and execution of community development
projects (Magaji, 2008). Indeed, there have
been stagnant levels of development in
Nigeria, especially in the rural and semi-rural
areas. Although the Nigerian government in
the past has made various efforts at
transforming the rural areas through various
policies and programmes; most of the efforts
failed due to the “top– down” policy approach
in which developmental programmes are
forced on people regardless of their voices or
their felt needs (Ijere, 1992).  Thus, NGOs
serve as a forum where people in a
community come together to discuss some of
their felt needs - needs that they have in
common - for the benefit of their community.
In spite of the existence of these NGOs such
as the Evangelical Churches of West Africa
(ECWA) Rural Development Programme,
Children Foundation, Anglican Agricultural
Programme, United Nations Children’s Fund
(UNICEF), and International Fund for
Agricultural Development (IFAD) in these
communities, it is not clear whether the
contributions of these NGOs, have had any

significant impact on them. This study was
therefore aimed at evaluating the Perceived
effects of YOTASCID activities in Zangon
Kataf Local Government Area of Kaduna
State, Nigeria.

Methodology
The study was conducted in Zangon–Kataf
Local Government Area of Kaduna State,
Nigeria. Kaduna state is in the North-West
zone of Nigeria; and has 23 Local
Government Areas – LGA’s. Zangon – Kataf
Local Government Area has its headquarters
in Zonkwa. It is about 250 kilometers South-
East of Kaduna town.  It lies between
latitudes 090 30’N and 100 8’N and longitudes
070 27’E and 080 30’E. Zangon– Kataf Local
Government Area (LGA) had an estimated
population of 316, 370 people based on the
National Population Census (NPC, 2006)
report. The people are predominantly
Christians. The major tribes and/ or
languages spoken in the area include the
Bajjus, Katafs, Ikulus and Kamanton
amongst others. The predominant pre-
occupation of the peoples includes hunting
and subsistent farming and/ or cultivation of
food and cash crops as Cocoyam, Maize,
Sorghum, Millet, Yam, Groundnut, Beans,
Sweet Potato, Acha, Ginger etc. They embark
on small, medium and large- scale livestock
production such as rearing of chickens,
ducks, goats, sheep and pigs as well as the
marketing of these produce (Chikwendu,
2005).
For this study, the sampling technique
involved a selection of the study area and
sample size.  Five beneficiary villages were
purposively selected from the LGA; based on
the level of participation in YOTASCID
activities in the communities. These villages
are: Zonkwa, Madauchi, Ramai-Daji, Katsit-
Daji and Afana. From these, 23 about (10%)
of the total population of each Household
Heads of the beneficiaries were randomly
selected from each of the five benefiting
villages as respondents for data collection. In
all, a total of 115 respondents were used for
the study.
In all, questionnaires and Focus Group
Discussion (FGD) were used for data
collection for the study. The questionnaire
was used to obtain information relating to
socio-economic characteristics of the
beneficiaries; which included gender,



Dutse Journal of Agriculture and Food Security (DUJAFS)
Vol. 3 No. 2, December, 2016

120

educational level, occupation, credit source
etcetera. While the FGD was used to illicit
information regarding vocational skill
training, farm input subsidy and social
infrastructure availability. Descriptive
statistics such as means, percentages,
frequency distribution was used for data
analysis.

Results and Discussion
Socio-Economic Characteristics of
Respondents
Table 1 shows that (63%) of correspondents
were males and (57%) of the beneficiary’s
communities took to farming as their major
occupation; while an appreciable percentage
(31%) were civil servants. The higher
percentage of males could be attributed to the
fact that males in these communities
participated more in community development
projects than their female’s counterparts. This
finding is in conformity with that of Ejembi
(2011) who noted that agriculture and rural
development related activities were the
exclusive preserve of male members of the
rural community. On the other hand, the
communities’ occupational distribution is in
agreement with their rural orientation.
Without a doubt, most of the rural dwellers
are farmers and have farming as their major
occupation and all other engagements are
secondary.

Furthermore, the result of the study showed
that majority of the communities had access
to credit from NGOs. Credit, in this study, is
a source of capital, which is needed to acquire
and develop the farm enterprise. Therefore,
the option of sourcing and acquiring credit
facility from the NGO’s could be attributed to
the respondent’s high awareness of the
advantages of obtaining loans at low or no
interest rates. This finding is in agreement
with Akpoko et al., (1998), who noted that
NGOs, CDAs/CBOs provision of credit
facilities to various communities empowered
them to participate in agricultural activities.
This process therefore improves the welfare
of rural farm families’ communities.
Similarly, the findings showed that (57%)
had attained literacy levels up to secondary
education while (9%) acquired adult
education. This means that most of the
beneficiaries had attained an appreciable
level of education; and the importance of this
cannot be over emphasized. Indeed, the
United Nations Development Project - UNDP
(2012) had highlighted the fact that women,
men and youths were potent agents in
development in many rural communities and
the more educated they are, the better
positioned they are to be able to positively
modify other people’s behaviors, or
contribute to the development of their areas.
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Table 1: Socio-economic Characteristics of Respondents
Characteristics Frequency %
Gender:
Male 72 63.0
Female 42 37.0
Educational Qualification:
Adult education 10 9.0
Primary education 21 18.0
Secondary education 65 57.0
Tertiary education 18 16.0
Occupation:
Farming 65 57.0

Carpentry 04 4.0

civil service 35 31.0
motor mechanic 10 8.0
Credit source:
NGOs 65 57.0
Self 30 26.0
Friends 10 9.0
Banks 02 2.0
Relatives 03 3.0
Co-operatives 04 3.0

Provision of Social Infrastructures to
Respondent Communities
The finding on social infrastructure is
presented in Table 2. Using a numbering
scale, result showed that Zonkwa community
is provided with one secondary school, one
primary school, a computer training school,
vocational training centre, three functional
boreholes and a health-care centre. While
Madauchi community had a primary school,
a health-care centre, a five kilometer feeder
road and two boreholes. Ramai-Daji
community is provided with a primary
school, a healthcare centre and two
boreholes; whereas, Afana community is
provided with two primary schools, a
healthcare clinic and two boreholes. On the

other hand, Katsit-Daji is also provided with
two schools, a health-care centre and two
boreholes.
In this regard, Zonkwa community had more
schools and boreholes; a computer training
school and vocational training centre more
than the rest communities. This finding can
be partly explained by the fact it was similarly
observed that the Norwegian Church
Agricultural Relief Project (NORCARP) an
NGO, contributed greatly to the improvement
of social infrastructural development (water
supply, agricultural input, healthcare
facilities, education) which generally
improved on the living standard of rural farm
families’ in Abakaliki area of Eboyi State
(Obibuaku, 1983)
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Table 2: Distribution of Social Infrastructure Provided to Respondent Communities
Infrastructure Zonkwa Madauchi Remai-Daji Afana Katsit Daji Total

School 3 1 1 2 2 09
Health Care centre 1 1 1 1 1 05
Computer training school 1 - - - - 01
Vocational training centre 1 - - - - 01
Borehole 3 2 2 2 2 11
Road - 1 - - - 01
Total 9 5 4 5 5 28

Influence of YOTASCID Activities on
Respondent Communities
The data presented in Table 3 showed that
majority of beneficiaries (38% and 35%)
acquired computer and food processing skills
respectively. The remaining (13%, 9%, 3%
and 2%) acquired various skills ranging from
soap making, tailoring, carpentry and motor-
cycle repairs respectively. This was all made
possible as a result of the provision of
vocational skill centers by YOTASCID.  In
addition, (69%) of the respondents received
credit of (N10, 000 - N19, 000) while only
(1%) of the beneficiaries received credit of

(N60, 000) and/ or more. Also of note is the
fact that (48%) of respondents benefited from
fertilizer subsidy alone; while (2%) of the
respondents received both fertilizer and
agrochemicals. This finding is in conformity
with Buckey (1992), who identified two
reasons why non-governmental, community
based-organizations and indigenous
associations are important. The first is that
they facilitate access of the rural poor to
available services as well as input for rural
development. Secondly, they provide the
structure through which rural farm families’
can influence the direction of development.

Table 3: Distribution of Respondents Based on the Vocational Skill, Credit Facilities
and Farm Input Subsidy
Activities Frequency %
Vocational Skill
Soap making 15 13.0
Computer literacy 44 38.0
Food processing 40 35.0
Tailoring 10 9.0
Motor-cycle repairer 02 2.0
Carpentry 03 3.0
Credit facilities
N 10,000 - N 19,000 79 69.0
N 20,000 - N 29,000 27 24.0
N 30000 - N 39000 06 5.0
N 40,000 - N 49,000 01 1.0
N 50,000 - N 59,000 00 0.0
N 60,000 and above 01 1.0
Farm Input Subsidy:
Fertilizer 55 48.0
Seed 17 15.0
Agro-chemicals 17 15.0
Fertilizer and seed 19 17.0
Fertilizer and Agro chemicals 02 2.0
Seed and Agro chemicals 04 4.0
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Respondents’ Perception of the Influence
of YOTASCID Activities in the Study Area
To evaluate beneficiaries’ perception of the
effect of YOTASCID activities on Socio-
economic development of rural dwellers in
the study area, the beneficiaries were asked to
rate some perceived effect of YOTASCID
activities using a 5 point likert-type scale of
Strongly Agree =5; Agree = 4; Undecided =
3; Disagree = 2; Strongly Disagree = 1. The
total value on the likert-type scale summed up
to 15. This figure was subsequently divided
by five to get a mean score of 3.0. The
beneficiaries mean scores were obtained for
each response item such that one higher or
equal to 3.0 was regarded as a very important
effect on the livelihood of the beneficiaries in
the study area. Mean scores below 3.0 were
regarded as indicative of a fair or negative
effect on the livelihood of the beneficiaries.
As regard to the perceived effect of activities
on beneficiary communities’ livelihood, it

was found that there were some important
effects of YOTASCID activities as perceived
by the beneficiaries. These include, self-
employment (x= 3.96), increase in
vaccination for children (x = 3.95), increase
in farm production output (x=3.90), increase
in pupil’s/ students’ enrolment (x= 3.90) and
available source of portable water (x=3.90).
However, there was low effect of farm input
by majority of rural farm families in the study
area as indicated by the mean score (x= 2.50).
This could be explained by the fact that it may
possibly have resulted from inadequate
provision of these inputs by the NGO.
The result of the measure of the dispersion
(3.75) of the activities and its effect on the
livelihood of the rural farm families was
greater than the cut-up point of 3.0. This is an
indication that there was a significant effect
of YOTASCID activities on the rural farm
families.
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Table 4: Mean distribution of Respondents’ Perception of the Influence of YOTASCID
Activities on Beneficiary’s Communities

Perceived Effect of YOTASCID Activities Weighted Score Mean Score %
Perceived effect of boreholes 2073 3.63
Available source of portable water 445 3.90 78
Available water for domestic use 439 3.85 77
Ease Transportation distance to sources of water 433 3.80 76
Available water for irrigation of crops 316 2.77 55
Employment of youth 440 3.85 77
Perceived effect of schools 1767 3.68
Increase in pupils/student’s enrolments 445 3.90 78
The Ease up in long distance trekking 441 3.87 77
Improved moral behavior among pupil/students 441 3.80 76
Improved personal hygiene among
pupils/students

440 3.85 77

Perceived effect of Health care centres 2523 3.68
Free Medical care 326 2.85 57
Improved family hygiene 437 3.84 77
Increase vaccination for children 451 3.95 79
Increase Ante-natal care for pregnant women 434 3.80 76
Increase access to mosquitoes 434 3.80 76
Care for HIV/AIDS Victims 441 3.87 77
Perceived effect of credit facilities 1574 3.45
Increase in farm production output 445 3.90 78
More farms for production 425 3.74 75
Timely access to loan for agricultural production 423 3.71 74
Marry more wives 272 2.39 48

Perceived effect of farm input subsidy 546 2.50
Timely access to farm input subsidy 296 1.84 18
Enhance farm productivity 102 5.35 53
Farmers participation in farming 80 6.8 68
Incentive to farmers to produce 70 7.8 70
Perceived effect of vocational skills 2204 3.68
Self-employment 452 3.96 79
Minimize crime 434 3.81 76
Increased income 434 3.81 76
Improvement in farm productivity 437 3.83 77
Minimize rural-urban drift 447 3.92 78

Constraints Faced by Beneficiaries in
Accessing YOTASCID Activities
Table 13 presents the constraints encountered
by beneficiaries in accessing YOTASCID
activities. Results showed that majority
(48%) of the beneficiaries agreed that there
was low credit disbursement; while (32%) of
them also believed that few numbers of social
infrastructures were distributed. Yet, (20%)
established inadequate vocational training
centres was among the constraints

encountered in accessing and benefiting from
the activities of YOTASCID. This finding is
in line with the observation of Akpabio
(2007), who highlighted the problems
affecting beneficiaries’ participation in
NGO’s activities in rural communities to
include among others: Inadequate credit
facilities and poor utilization of credit
advances resulting in poor loan repayment
levels.
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Table 5: Distribution Base on the Problems Encounter by Respondents in Accessing of
YOTASCID Activities
Problems Frequency           %
Low credit disbursement 55                   48
Low distribution of social infrastructure 36                   32
Shortage of vocational training centre’s 23                   20
Total 100

Conclusion
From the result of this study, it can be
concluded that majority of the respondents of
the beneficiary communities are
predominantly farmers who sourced their
credit facilities largely from NGOs other than
from government and commercial
institutions. Indeed, the study indicated that
beneficiary communities were provided with
some infrastructural facilities; as Zonkwa
community was found to benefit more from
the infrastructural facilities put in place.
Certainly, YOTASCID’s provision of social
infrastructure has brought about increased
available source of portable water, increased
vaccination for children, increased
pupil’s/students’ school enrolment, increased
farm production output, self-employment and
increased income generation in study area;
though, there was low timely access to credit
for agricultural production

Recommendation
For sustainability of YOTASCID and
indeed other such NGO’s activities in these
communities and by extension to other
Local Government Areas of the state, there
is need for government at all levels, the
private sector, international donor, and
philanthropic organization to partner with
each other and contribute towards the
improvement of the living standard of the
rural farm families in various communities
and the world all over.
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