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Abstract: There are many anecdotal reports on traditional use of camel urine in the treatment of Diabetes
Mellitus (DM). The need therefore arises to validate this claim. The objectives of the study is to, evaluate
the effect of camel urine on serum glucose of rats, assess the effect of camel urine on serum lipids of rats
and to Compare Different doses of the products on serum glucose and lipids. Thirty-six adult albino rats
were used in 4 X 3 factorial experiment involving 4 product treatments and 3 doses. A significant decrease
in the blood glucose level in the experimental groups fed camel urine when compared to diabetic
untreated (control) group. In treatment group treated with 1.5 ml camel urine there was a significant
decrease in glucose compared to control. The result shows that there were significant decrease in TG,
TC, LDL-C and VLDL-C compared with the control while the HDL was significantly increased. The
results indicate that camel urine possess anti-diabetic effects on alloxan induced rats. This study
recommended that awareness should be created on the therapeutic value of camel urine.

Keywords: Diabetes mellitus, induced, Camel urine, alloxan, rat

INTRODUCTION

The camel belongs to the family camelidae and divided into two genera: genus camelus (the true
or old world camels) and genus /ama (the new world camels). The genus camelus includes two species,
the Dromedary, (Camelus dromedarius) or one-humped camel and the Bactrian camel (Camelus
bactrianus) the two humped camel. The Dromedary (C. dromedarius) is adapted to hot arid
environments and contributes significantly to the food security of the nomadic camel pastoral
households (Schwartz & Dioli, 1992). Camelids are ruminating animals and are in proximity to
ruminants but are not part of the suborder Ruminantia. Differences such as foot anatomy, stomach
system and the absence of horns confirm this fact. They belong to the suborder Tylopoda (Werney,
2003).

DM is the fourth leading cause of death in most developed countries, and its prevalence is rising in
Nigeria (IDF, 2013). The conventional medications for DM such as Biguanides, Sulfonylureas and
Thiazolidinedione are associated with undesirable side effects such as allergic reactions, nausea and
vomiting, diarrhea, sexual dysfunction, haemoglobin disorders and lipodystrophy (Oliver and Tellervo
1993). For this reasons cheaper alternatives such as medicinal plants and animal products are sought.
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Among these alternatives to the conventional drugs are camel urine, for which there are many anecdotal
reports and few scientific studies. The need therefore arises to validate this claim.

The aim of the study is to investigate the anti-diabetics effects of camel urine in alloxan induced
diabetic rats. The objectives of the study are to; evaluate the effect of camel urine on serum glucose of
rats, assess the effect of camel urine on serum lipids of rats and to determine different doses of the
product on serum glucose and lipid profiles.

MATERIALS AND METHODS

The study was conducted at the Ramat Polytechnic Teaching and Research Farm,
Maiduguri, Borno State of Nigeria. Maiduguri is located between latitude 11% and 12° longitude 13%
and 14°E and on an attitude of 354 above sea level (Alaku, 20005). It falls within the sub-arid zone of
West Africa Characterize by short duration of rain fall (3.4 months), which varies from 580mm to
600mm with long dry season (7-8 months). Ambient temperatures are high during the month of April
to June and fall within the range 40°c and above well relative humidity at non-range from 5-45% (Alaku,
2005).

Experimental Animals and their Management

Thirty Six adult albino rats of both sexes weighing between 150 -170 g, were obtained from National
Veterinary Research Institute, (NVRI) Vom, and used for the study. The rats were housed in cages in a
well-ventilated room with free access to feed (grower mash) and water. The rats were allowed to
acclimatize under laboratory condition for a period of two weeks before the commencement of the
experiment. Fresh Camel urine was administered to the rats by oral intubation, in doses according to
the experimental protocol.

Induction of Diabetes Mellitus

Diabetes mellitus was induced according to Szkudelski (2001), the rats were injected with a single
dose of 120mg/kg bw of alloxan monohydrate, in dorsally recumbent position via penial vein. Food and
water were given to the animals 30 minutes after the drug administration. A sample of the rat’s venous
blood was collected 7 days after induction and DM was confirmed by measuring the serum glucose
level with the aid of Accu Chek glucometer (mode: AE-350, BY ERMA INC). Rats that had serum
glucose level >7.0 mmol/l were considered diabetic.

Experimental layout

The 36 diabetic albino rats were randomly allocated into four treatment groups of nine rats each.
In a Complete Ramdomised Design with 4 treatments and each treatments was replicated 3 time with
dose levels (0, 0.5. 1.0 and 1.5 ml) were used

Blood collection

Blood samples for monitoring of blood glucose level were taken from the tail. The tail of each of
the rats was pricked with lancet and a drop of the blood was collected on the test strip and inserted into
the glucometer to read glucose concentration on the screen in mg/dl. Readings were taken before, after
the induction and at 28 days post treatment. The first blood collection (pre-induction) was for screening
of the animals, while the second collection (post-induction) was for the confirmation of DM. The third
collection was for the determination of the effect of treatments.
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The serum lipids were measured 28 days after the commencement of the treatments where the
animals were fasted overnight and sacrificed. The blood of the animals was collected in plain bottle,
centrifuged and the serum separated and kept in labeled sample bottles at 4°C until required for lipid
profile analysis.

Data collection

Serum glucose level was measured using glucometer, Total cholesterol (TC), Triglycerides (TG)
and High Density Lipoprotein (HDL) were determined using Randox cholesterol kit (mode: CAT/TYP
05075548002, ROCHE INC). Low Density Lipoprotein (LDL) and Very Low Density Lipoprotein
(VLDL) were calculated using Friedewald formula (Friedewald et al., 1972).

Data analyses

General Linear Model (GLM) univariate procedure was used to determine the effects of the camel
urine and dose on serum glucose, TC, TG, HDL, LDL, and VLDL significant means were separated
using tukey test.

RESULTS AND DISCUSSIONS

Effect of Camel Urine on Serum Glucose

Before induction all the animals were in non-diabetic state, however, after successful induction
there was a sharp increase in blood glucose levels in all the rat groups. With the commencement of
treatment there was a steady decline in serum glucose in groups except the control groups. The groups
administered camel urine had the lowest concentration of serum glucose, while there was no decline in
serum glucose in the control groups (Figure 1).

c 10
.8
® [
© e contro
I S e
Q| e
e
< e L
O = 8 - T T s —m e . | uri
8 % ,.,- camel urine
g E -
2 £E 7 (’(‘
OD S (.-
3 -
3 e
3] 6 - &
c PR
(48]
] &
= 5
1 2 3
Treatment Stage

1= Pre- induction, 2= Post- induction before treatment 3= 28 days Post-treatment.
Figure 1 Change in blood glucose level among the various treatments groups
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The trend indicated that the camel urine had some hypoglycemic effects that might be due some
hypoglycemic factors they contain.

The rate of decline in serum glucose of the control group (Figure 2) was greater in treated groups
than in the control group. In all the treated groups, serum glucose fell below pre-induction stage.
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Change in Blood Glucose Level (mmol/I)
«
e

-0.5 -

1= Pre- induction, 2= Post- induction before treatment 3= 28 days Post-treatment.
Figure 2: Rate of change in serum glucose across the treatment
The trend indicated that the drop in serum glucose in treated group is suggestive of the presence in
the products of hypoglycemic factors, which was in fact reported for camel milk by Singh (2001). It is
conceivable that this same factor might be present in the urine, in lower concentration.

There was significant difference in serum glucose between control group and groups
administered with camel urine. Significant differences also exist among treated groups (Table
1.). Furthermore, the treatments appear to be dose dependent, where significant reduction in
serum glucose was recorded with increasing in doses.

Table 1: Blood glucose levels (mmol/l) of albino rats according to treatments and doses

Treatment Serum glucose
Urine 7.91°

Control 9.32%

SE 0.16

Dose (ml)

1.5 7.44¢

1.0 7.88°

0.5 7.96°

0.00 9.32°

SE 0.16

Jjournals@arcnjournals.org manuscriptiari@gmail.com 4|Page



International Journal of Agricultural Science & Technology

Interaction NS
abc, means bearing different superscript along the same column within a subset differ (P<0.05);

NS not significant

The low concentration of serum glucose in rats administered with camel urine, suggest the likely
presence of the insulin-like protein, since it has been established to be present in milk (Singh, 2001), its
presence in urine is therefore highly probable.

The lower concentration of serum glucose in treated rats may also be related to the report of Yadav
et al. (2015) that some plants materials consumed by camel have anti-diabetic effects and the active
ingredients are present in the body fluids such as urine and milk.

Effect of Camel milk and urine on Serum Lipids

Rats administered camel urine had significantly lower TG, TC, LDL and VLDL than the control
groups. HDL was however higher (P<0.05) in the treated groups. Dose had no effect (P>0.05) on all
the lipid parameters among the treated groups. Treatment x Dose interaction was also not significant
(Table 2).

Table 2: Serum lipids (mg/dl) in alloxan induced diabetic rats according to treatments and doses

Treatment Serum Lipids (mg/dl)

TC TG HDL LDL VLDL
Control 248.33* 237.11* 15.33%  296.11* 54.44°
Camel urine 168.78° 133.0° 29.36° 168.79> 27.22°
S.E 6.68 1022 2.04 10.50 2.00
Dose (ml)
1.5 182.33% 141.22° 177.33°> 33.67*  28.22°
1.0 163.89° 132.89° 160.67° 39.78*  27.44°
5.0 172.67° 137.22° 169.00° 36.78*  28.00°
0.0 248.33*  273.11* 296.11* 1533 54442
S.E 7.45 4.85 9.03 1.90 0.90
Treatment x Dose Interaction NS NS NS NS NS

abcd, means bearing different superscripts along the same column within a subset differ (P<0.05)

NS = Not significant

Key: Total cholesterol (TC), Triglycerides (TG), High Density Lipoprotein (HDL), Low Density Lipoprotein (LDL) and Very
Low Density Lipoprotein (VLDL)

Hyperlipidemia is a recognized consequence of diabetes mellitus (Sherma et al., 2003). Thus the
higher TC, LDL, VLDL and TG in the control group than in treated groups. The higher lipid value of
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control group is due to DM, which led to abnormalities in lipid metabolism (Arkkila et al., 2001). The
increase in lipids in the control group may be attributed to excess mobilization of fat from the adipose
tissue due to the under utilization of the glucose (Krishnakumar et al., 2000). It appears that camel milk
and urine have hypolipidaemic effects because the treated groups showed significantly lower levels of
these lipids (Table 3).

Since insulin has been reported to activate lipoprotein lipase (Arkkila ez al., 2001), an enzyme that
hydrolyses triglyceride leading to low serum lipids. The presence of insulin-like protein (Singh, 2001)
in camel urine will lower lipid components in camel urine treated rats. This supposition is supported by
Hull, 2004 and Agrawal et al., (2007b) showing that a high insulin-like factor concentration of camel
urine can cause the activation of lipoprotein lipase enzyme.

The HDL level in the treated groups is higher compared to the lower group. This may probably
due the presence of some enzymes in camel urine that enhance the reverse cholesterol transport system
Al-Numair (2010). In addition the mechanisms by which HDL decreases in diabetes may be due to the
impaired metabolism of triglycerides rich lipoprotein with decreased activity of lipoprotein lipase and
impaired transfer of materials to the HDL components, in addition to the high level of hepatic lipase
among diabetics (Balkis 2009). Finally, insulin resistance may be a direct cause of decrease of HDL
concentration (Van Linthout et al., 2010).

A significant increase in LDL and VLDL levels may lead to a significant decrease in HDL levels.
The inverse relationship between VLDL and HDL (Boizel 2000) might also explain lower levels of the
HDL in the control groups.

The decrease in TC and TG in the treated groups and the increase in HDL in the present study are in
agreement with Hassan and Emam (2012), who reported similar findings.

CONCLUSIONS

The following conclusions were drawn from the study.

1. Camel urine reduced serum glucose in rats
2. The hypoglycemic and hyperlipidemic effects of the product is not dose dependent.
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Abstract: The 84 days feeding trial was conducted to determine the performance of Rams fed graded level of Doum
Palm Molasses on the Growth Performance of Ram, a total of Forty-eight (48) rams of the non-descript breed was
used for this study, the animals were allocated to treatments constitute a 4 x 3 factorial experimental design, the
factors being graded level molasses (sugar cane 5 and doum palm 2.5, 5 and 7.5%) and treatment periods (7, 14
and 21 days). 4 treatments in each period of ensilage; four (4) animals were randomly allocated to each treatment
each period of ensilage. T1 as control (sugar cane molasses at 5%), while Doum palm molasses was used at 2.5, 5
and 7.5 and poultry dropping at 15% (T2, T3, T4 and T5 respectively) which was dissolved in 30 liters of water
and sprinkled on remained kg with rice husk for period 7, 14 and 21 days in a 300 litter capacity Plastic water
reservoir as silo in triplicate. The animals were housed in individual pens with adequate ventilation. The animals
were balanced for weight before commencement of the experiment and weighed weekly thereafter throughout the
experimental period. The experimental diets (ensiled rice husk with 10% cotton seed cake) were offered at 4% of
body weight while groundnut haulm was fed ad libitum as basal diet. Feed intake was determined as the difference
of the amounts of feed offered and the refusals. Water will be offered daily and leftover was measured and the
experiment lasted for 84 days (12 weeks). The rams were weighed individually on weekly basis using a hanging
weighing balance to estimate body weight change. Feed conversion ratio was measured using mean feed intake (kg)
divided by mean body weight gain (kg). The results of all the growth parameter measured shows no significant
difference (P< 0.05) among the various treatment groups however, values for T4 where numerically higher than
the others, which could be due to higher inclusion level of the doum palm and 21 days of ensilaged which might
lead to adequate fermentation and increase in nutrients content of the materials, an indication that increasing levels
of doum palm molasses result in increased performance of fattening rams

Keywords: Ensiled, Ram, Doum, Molasses, performance

INTRODUCTION

Sheep is an important livestock species in the socio-economic lives of people around
the world including Nigerians (Amin et al., 2018). Sheep provide meat, milk, skin, fibre, and
manure to large number of low income, marginal farmers and landless labourers (Kolo ef al.,
2018). In Nigeria, livestock experience persistent serious shortage of feeds, especially during
the dry season. The major problem in sheep productivity is; limited quantity and quality of feed
resource (Nsahlai et al., 1998). Possible way to reduce the challenge of inadequate feed supply
and maintain production is to utilised crop residues which cannot be consumed by man but can
be converted by ruminants into desirable products (Odeyinka, 2011).
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Crop residues are parts of crops that remain after the removed of edible portions by
human. Crop residues, traditionally considered as agricultural waste after extraction main
products which include stovers, straws, husks, cobs, haulms and other leftovers from crop
production. The several million metric tons of crop residues are annually produced in Nigeria
to feed ruminant (Kolo et al., 2017). Nigeria produced annually over 111.5 million tones of
crop residues (Lufadeju 1988).

In general, crop residues are characterized by low content of nutrients which limit their
utilization by livestock. Crop residues from cereals crops have low crude protein and high fiber,
(Daniel, 1988 and Solomon, 2004). Consequently, when crop residues are fed to ruminants,
their intake and digestibility are low, resulting in low level of performance. Crop residues are
potentially rich in some sources of energy as about 80% of their DM consists of polysaccharide,
but usually underutilized because of their low digestibility, which limits feed intake (FAO,
2002). Rice husks also constitute another by-product of rice production. However, they are not
as important as rice straw or rice bran for the feeding of ruminants because of its low nutritional
value it is however a valuable source of roughages for ruminants. Rice husks can be milled into
a fine powder and used as diluents of other high energy feed stuff. Rice husk can be included
in small amounts (15%) in high-concentrate diets for feedlot cattle to help furnish bulk,
stimulate appetite and decrease incidence of liver abscesses (feedipedia, 2002). the problem of
Rice husk is high silica, high fibre and abrasive nature make its degradation difficult thereby
limiting its utilization as feed ingredient for animals (Ikpe et al., 2019). Improved utilization
of crop residues can be achieved either through appropriate supplementation or treatment both
of which facilitate the microbial breakdown of plant cell wall (Kolo et al., 2017).

Material and Methods
Experimental Site

The experiment was conducted at the Livestock Teaching and Research Farm,
Department of Animal Production Technology, Ramat Polytechnic. Maiduguri lies within
latitude 11°50°N and longitude 13°09’E and has an elevation of 320m above mean sea level
(BOSHIC, 2007). The mean ambient temperature could be as low as 23°C during the harmattan
season and gets as high as 40°C or more during the hot season. Relative humidity is about 45%
in August which usually drops to about 5% in the months of December and January and has
evaporation of 203 mm/year. Day length varies from 11 to 12 hours (BOSHIC, 2007).

Doum palm molasses preparation

The doum palm molasses was prepared by 1kg doum palm pulp cover in 2, 3 and 5
litter water and put to boiling for 15 minutes and allowed to cool for about an hour sieving with
sieve size of about 45u and 140 x 90mm size was used. The best doum palm molasses based
on the viscosity will be selected for trial, and physicochemical analysis while sugarcane
molasses was obtained from sugar industry serve as control.

Preparation poultry dropping

Poultry dropping was source from poultry unit and Fresh samples was properly
sundried. All the samples were ground to pass through 1mm sieve. Poultry dropping of 15kg
was dissolved in 30 liters of water.
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Ensiling procedure

As control (sugar cane molasses at 5%) as T1, while Doum palm molasses was used at
2.5, 5 and 7.5 and poultry dropping at 15% (T2, T3, T4 and T5 respectively) was dissolved in
30 liters of water and sprinkled on remained (Table I) kg with rice husk for period 7, 14 and
21 days in a 300 litter capacity Plastic water reservoir as silo in triplicate. The proportions %
are presented in Table 1.
Experimental Design

The treatments constitute a 4 x 3 factorial experimental design, the factors being graded
level molasses (sugar cane 5 and Doum palm 2.5, 5 and 7.5% ) and treatment periods (7, 14
and 21 days).

Experimental animal and their management

Forty-five (45) rams of the non-descript breed was used for this study. The experimental
animals were sourced from Livestock Market in Maiduguri, Borno state. The animals were
dewormed with Ivermitin 5% against internal and external parasites at 1ml/50kg body weight
before commencement of the experiment. Also Oxytetracycline (a broad-spectrum antibiotic)
long acting base was given at Im/10kg body weight and multivitamin injection was also given
at Iml/10kg body weight for three days to reduce stress. Before commencement of the
experiment the animals were adapted for one week during which groundnut haulms ad libitum
and above ensiled rice husk with 10% cotton seed cake was given to the animals. The animals
were housed in pens which have wide windows for adequate ventilation.

Experimental design and Feeding

The animals were allocated to treatments constitute a 4 x 3 factorial experimental
design, the factors being graded level molasses (sugar cane 5 and doum palm 2.5, 5 and 7.5%)
and treatment periods (7, 14 and 21 days). 4 treatments in each period of ensilage; four (4)
animals were randomly allocated to each treatment each period of ensilage. The animals were
housed in individual pens with adequate ventilation. The animals were balanced for weight
before commencement of the experiment and weighed weekly thereafter throughout the
experimental period. The experimental diets (Table 1) (ensiled rice husk with 10% cotton seed
cake) were offered at 4% of body weight while groundnut haulm was fed ad libitum as basal
diet. Feed intake was determined as the difference of the amounts of feed offered and the
refusals. Water will be offered daily and leftover was measured and the experiment lasted for
84 days (12 weeks).

Table 1: proportion (%) of rice bran ensiled with fruit molasses

Factors Rice bran Poultry litter %
Molasses Cane 5% 80 15
Fruit 2.5 82.5 15
Fruit 5 80 15
Fruit 7.5 77.5 15
Treatment period 7
(days) 14
21
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Data collection
Measurements of productive parameters

Feed intake

Feed consumption from each treatment was measured on daily basis by subtracting left
over from feed served per sheep. Adequate measures were taken to safeguard against spillage
and related wastage.

Weight change

The rams were weighed individually on weekly basis using a hanging weighing balance
to estimate body weight change.

Feed conversion ratio

Feed conversion ratio was measured using the formula below:

Mean feed intake (kg)
Mean body weight gain (kg)

Feed conversion ratio =

Statistical Analysis

Data obtained are subjected to 4 x 3 factorial experimental design and significant
difference between treatment means were separated using the Duncan's multiple range test at
P<0.05

RESULTS AND DISCUSSIONS
PROXIMATE COMPOSITION OF THE EXPERIMENTAL DIET

The chemical composition of the individual feed ingredients is presented in Table 2. Dry matter
content of the treatments ranges between (86.00%) in T1 and (88.00%) in TS. This dry matter
content indicates all constituents excluding water of the ingredients used in the formulation.
The value is comparable to the range obtained elsewhere for based diets as reported by Tona
et al., (2014). CP level decreases as the RHD concentration increases. Crude protein (CP)
content was higher in T1 (8.0 %) and lower in T3 (12.00%). However, the crude protein values
recorded for diets in this study were within the critical range of 8 to 12% reported (Isah et al.,
2012). Differences and variation in crude protein percentage among formulations may be due
to the type of protein source and its level of inclusions in the rations. The differences observed
could also be associated with the used of poultry dropping. The highest value of ether extract
(EE) was obtained in diet 2 (10.00 %) and the lowest was recorded in diet 1 (9.00). Higher
ether extract has the tendency to reduce dry matter feed intake and may decrease effective
digestibility. Hence having this diet formulation will be an added advantage to the animal fed
with the diets. It has been reported that NDF content of feed can be used to predict the feed
intake since it measures the total fibre component of feed.
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Table 2. proximate composition of the experimental diets

Constitutes T1 T2 T3 T4 T5
Dry Matter 86 87 86 86 88
Crude Protein 8.0 11 9.0 10 12
Ether Extracts 9.0 12 10 11 10
Crude Fibre 15 18 17 19 18
Ash 3.0 3.5 4.5 4.0 4.5
Nitrogen Free Extract 42 42.5 45.5 47 42

Table 3. Growth performance of Rams fed graded level of doum palm molasses in
ensiled Rice Husk

Parameter T1 T2 T3 T4 TS5 SEM

Induction body weight (kg) 21.39 2191 2392 21.91 21.39 2.56N8
Body weight gain (kg) 12.10  13.09 13.61 14.09 12.28 2.22N8
Average daily gain (g/day) 192.10 207.70 216.10 223.6 19490 35.20M8
Feed intake (g/day) 896.00 983.00 973.00 931.0 911.00  77.00NS
Feed conversion ratio (g/g) 4.71 4.89 4.67 4.23 4.65 0.95NS

SEM=Standard error of mean, NS= Not significant.

The results of all the growth parameter measured shows no significant difference (P<
0.05) among the various treatment groups however, values for T4 where numerically higher
than the others, which could be due to higher inclusion level of the doum palm and 21 days of
ensilaged which might lead to adequate fermentation and increase in nutrients content of the
materials
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Abstract: A study was conducted to determine the effects of differently processed karanj (Pongamia
pinnata) seed cake (KSC) on blood profile broiler chickens. The karanj seed were processed using three
different methods (soaking for 24 hours, boiling for 60 minutes, and toasting). Diets were formulated and
designated as: T1 (0% KSC), T2 (5% of raw KSC), T3 (5% soaked KSC), T4 (5% KSC boiled for 60
minute) and TS5 (5% toasted KSC). The birds were allocated to the five treatments in groups of 30 birds,
each treatment replicated three times with 10 birds per replicate in a completely randomised design
(CRD). Data collected were RBC, Hb, WBC, mean corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH), and mean corpuscular haemoglobin concentration, (MCHC) with the exception of
white blood cells count, MCH, MCHC, neutrophils, and lymphocytes, all other haematological
parameters measured were not affected (P>0.05) by the treatments. The results of serum biochemical
indices showed that total protein, globulin, glucose, conjugated bilirubin, aspartate aminotransferase
(ASAT) and alanine aminotransferase (ALAT) were significantly (P<0.05) affected by the dietary
treatments. Broiler chickens fed 0 % KSC recorded significantly (P<0.05) lower values for both ASAT
and ALAT than the other treatments groups. The outcome of this study therefore indicated that inclusion
of 5 % toasted KSC has no adverse effects on the blood profile of broiler chickens.

Keywords: Karanj Seeds Cake (KSC), Haematology, Serum Biochemical, Pongamia pinnata

Introduction

The development of poultry industry has been described as the fastest way of ameliorating the
animal protein deficiency in third world countries, due to the high turn-over rate associated
with poultry production and economic efficiency. (Dipeolu et al., 2004). However, the ever-
increasing cost of poultry product (meat and eggs) make it necessary to explore the use of
alternative feed ingredients that are cheaper, locally available and low human preference. In
realization of this, there is the need to evaluate the nutritional adequacy of such feed stuff.
One of such alternative feed ingredients is karanj (Pongamia pinnata) seed cake.

Pongamia pinnata popularly known as karanj, belongs to the family Leguminosae, and is a
medium-sized glabrous tree capable of growing under wide range of agro-climatic conditions.
The tree is abundantly found in Andhra Pradesh, Bihar, Karnataka, Maharastra, Tamil Nadu
and West Bengal. It naturalized from India, Pakistan and Sri Lanka throughout south-east Asia
to north-eastern Australia, Fiji and Japan. It is planted in the humid tropical lowlands around
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the world, and has been introduced into Egypt and the United States (Orwa et al., 2009); It is
also available in Nigeria as ornamental plant.

Oil is the most important product of the pongamia seed and vast amounts of seeds are collected
in India for commercial processing for industrial uses. In India, the availability of karanj seed
has been estimated to be 2, 000,000 metric tons per year (Anon., 2006). The production of bio-
fuel from karanj oil has already commenced in some areas and considerable quantity of karan;j
seed cake is produced as a by-product (Anon., 2006). Besides, karanj oil has been traditionally
used for different industrial purposes like leather dressing, soap making, lubrication, and
illumination among others. Currently, karanj seed has limited demand and is going for low
value applications like manure especially in India (Anon., 2006).

MATERIALS AND METHOD

The study was conducted at the Livestock Unit of the Teaching and Research Farm,
Department of Animal Production Technology, Ramat Polytechnic, Maiduguri. Maiduguri is
located between latitude 11°5' and 12° North, longitude 13°09° and 14° East at an altitude of
354 m above sea level

(DNMA, 2013).

Seed Collection and processing

The karanj seeds were obtained from pongamia plant (karanj) (Pongamia pinnata) across
Maiduguri Metropolitan Councile. The seeds were divided into four (4) batches. The first
batch was left raw, while the other three (3) batches were classified according to the
following processing methods;

. Process 1: The second batch was soaked in tap water for 24 hours at room temperature in
a plastic container. At the end of soaking, the water was decanted and the seeds later sun-
dried for three days or more depending on the weather.

. Process 3: The seeds was boiled for 60 minutes. Timing was commenced few minutes
after adding the karanj seeds in boiling water. The boiled seeds were drained and
sundried.

. Process 4: The karanj seeds was toasted on open frying pan containing sand; it was stirred
continuously until the seeds are crispy and acquired a characteristic aroma of roasted
beans. The processed seeds were milled and oil was extracted and stored in bags until
needed for feed formulation.

Experimental Stock and their Management

A total of 150 day- old broiler chicks were purchased from Zatex hatcheries for the study.
The chicks were brooded for two weeks during which they were fed commercial broiler
starter diet and then fed the formulated/ experimental starter diet from three to four weeks
and experimental finisher diet from 5% to the 9" weeks.

Experimental Diets and Experimental Design

Experimental diets at the starter and finisher phases were formulated using locally
procured feed ingredients which include maize, wheat offals, full-fat soya bean, karanj
seed cake, fish cake, bone cake, limestone, premix, methionine, common salt and lysine.
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five starter and finisher diets were formulated with the same inclusion levels of 5% of
karanj seed cake. The diet was designated as: T1

(control) (0% karanj seed cake), T2 (5% cake from raw karanj), T3 (5% cake from karanj
seed soaked in water), T4 (5% cake from boiled karanj seed), and T5 (5% cake from
roasted karanj seed) as shown in Tables1 and 2. The experimental birds were allocated to
the experimental diets in groups of 30 birds each and each treatment group were replicated
three times with 10 birds per replicate in a completely randomized design (CRD). The
study lasted for 7 weeks.

Table 1: Ingredient Composition and Calculated Analysis of the Experimental Broiler

Starter Diets

Ingredient Level of karanj seed cake included

T T2 T3 T4 Ts

(0% KSC) (5% RKS) (5% SSKM) (5%BKSC) (5% RKSC)

Maize 47.93 44.95 45.27 44.73 46.14
Full-fat Soya bean cake ~ 28.37 25.85 25.53 26.07 24.66
GNC 05.00 05.00 05.00 05.00 05.00
KSC 00.00 05.00 05.00 05.00 05.00
Wheat offal 10.00 10.00 10.00 10.00 10.00
Fish cake 05.00 05.00 05.00 05.00 05.00
Limestone 01.00 01.00 01.00 01.00 01.00
Bone cake 02.00 02.50 02.50 02.50 02.50
Min-vit-premix” 00.25 00.25 00.25 00.25 00.25
Methionine 00.10 00.10 00.10 00.10 00.10
Lysine 00.10 00.10 00.10 00.10 00.10
Table salt (NaCl) 00.25 00.25 00.25 00.25 00.25
Total 100.00 100.00 100.00 100.00 100.00
Calculated analysis
Crude protein (%) 23.88 23.35 22.59 23.69 22.96
Crude fibre (%) 04.00 04.06 04.10 04.07 04.10
Ether extract (%) 03.89 03.87 03.65 0385 03.77
Methionine (%) 00.48 00.47 00.46 00.44 00.44
Lysine (%) 01.49 01.48 01.46 01.44 01.39
Calcium (%) 01.00 01.00 01.00 01.00 01.00
Phosphorus (%) 00.65 00.65 00.65 00.65 00.65
ME (kcal/kg) 2848.15 2841.65  2854.49 2850.54 2921.44

ME= Metabolizable energy;, GNC= groundnut cake, KSC= karanj seed Cake, RKS= Raw karanj seed Cake,
SSKM= Cake from seeds soaked in water for 24 hours, BKSC A= Boiled for 60 minutes karanj seed Cake,
RKSC= Roasted karanj seed Cake.

* = Bio Mix Broiler Premix supplying the following per Kg of feed.:

Vitamin A=4,000,0001U, VitaminD3;=1,000,0001U, Vitamin E = 9,200mg, VitaminK3 = 800mg, VitaminB,; =
400mg, Vitamin B, = 2200mg, Niacin=1,100mg, Pantothenic

acid=3300mg, Vitamin Bs = 1200mg, Vitamin B;» =6mg Folic acid = 300mg, BiotinH,=24mg, Choline
Chloride=1,200,000mg, Cobalt = 800mg, copper = 1200mg, lodine=400mg, Iron=800mg,
Manganese=16,000mg, Selenium=80mg, Zinc=12,000mg and Antioxidant=500mg
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Table 2: Ingredients Composition and Calculated Analysis of the Experimental Broiler

Finisher Diets.
Ingredient Level of karanj seed cake included
T T2 T3 T4 Ts
(53%KSC) 5% 5%RKSC) (5% SSKM) (5% BKSC) (5% TKSC)
Maize 49.64 46.66 46.98 46.44 47.86
Full fat Soya bean cake ~ 21.16 19.14 18.82 19.36 17.94
GNC 05.00 05.00 05.00 05.00 05.00
KSC 00.00 05.00 05.00 05.00 05.00
Wheat offal 15.00 15.00 15.00 15.00 15.00
Fish cake 05.00 05.00 05.00 05.00 05.00
Limestone 01.00 01.00 01.00 01.00 01.00
Bone cake 02.50 02.50 02.50 02.50 02.50
Min-vit-premix” 00.25 00.25 00.25 00.25 00.25
Methionine 00.10 00.10 00.10 00.10 00.10
Lysine 00.10 00.10 00.10 00.10 00.10
Table salt (NaCl) 00.25 00.25 00.25 00.25 00.25
Total 100.00 100.00 100.00 100.00 100.00
Calculated analysis
Crude protein (%) 21.00 21.00 21.00 21.00 21.00
Crude fibre (%) 04.05 04.05 04.12 04.11 04.14
Ether extract (%) 03.90 03.88 03.67 03.76 03.78
Methionine (%) 00.45 00.44 00.43 00.42 00.41
Lysine (%) 01.39 01.38 01.36 01.34 01.31
Calcium (%) 01.00 01.00 01.00 01.00 01.00
Phosphorus (%) 00.65 00.65 00.65 00.65 00.65
ME (kcal/kg) 2854.16 285430 294093  2936.97 2947.29

ME= Metabolizable energy;, GNC= groundnut cake, KSC= karanj seed Cake, RKSC= Raw karanj seed Cake,
SSKM= karanj Cake from seeds soaked in water for 24 hours, BKSC A= Boiled for 60 minutes karanj seed
Cake, BKSC= * = Bio Mix Broiler Premix supplying the following per Kg of feed:

Vitamin A=4,000,0001U, VitaminD3=1,000,0001U, Vitamin E = 9,200mg, VitaminK; = 800mg, VitaminB; =
400mg, Vitamin B, = 2200mg, Niacin=1,100mg, Pantothenic acid=3300mg, Vitamin Bs = 1200mg, Vitamin B»
=6mg Folic acid = 300mg, BiotinH>=24mg, Choline Chloride=1,200,000mg, Cobalt = 800mg, copper =
1200mg, lodine=400mg, Iron=800mg, Manganese=16,000mg, Selenium=80mg, Zinc=12,000mg and
Antioxidant=500mg

RESULTS AND DISCUSSION
Haematological Parameters of Broiler Chickens Fed Raw and Differently
Processed Karanj (Pongamia pinnata) Seed Cake

The results of haematological parameters of broiler chicken fed differently processed karanj
(Pongamia pinnata) seed cake (KSC) are presented in Table 3. With the exception of white
blood cells (WBC) count, mean corpuscular haemoglobin (MCH), mean corpuscular
haemoglobin concentration (MCHC), neutrophils, and lymphocytes, all other haematological
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parameters measured were not affected (P>0.05) by the treatments. The packed cell volume
(PCV) 0of 23.33 to 25.00 % obtained in this study were slightly lower than the values (25 to 45
%) reported by Banerjee (1998) for healthy chickens. However, they are close to the values of
24.33-26.33 % and 22.70 — 26.16 %, reported by Kwari et al. (2019) and Aguibe and Kehinde
(2019) for broiler chickens fed processed sickle pod (Senna obtusifolia) seed cake and
differently processed shea butter cake, respectively. Kwari ef al. (2019) conducted their study
in a similar environment. Mitruka and Rawnsleiy (1997) reported that when the PCV values
are below the normal range, the chickens may likely be anaemic which invariably could result
in the alteration of other physiological processes such as assimilation and utilization of
nutrients. In this study, these adverse effects were not observed.

The haemoglobin concentration and RBC count were within the normal range (Anon, 1980).
This is an indication of nutritional adequacy of the diets. Banerjee (1998) reported RBC values
of 2 - 4 (x 10°/ mm?) and Hb of 7 — 13 g/dl as the ideal ranges for healthy chickens. The white
blood cells (WBC) count of the birds fed 5 % RKSC and 5 % B. 30 M. KSC were (P<0.05)
higher than those of control and other treatment groups. This shows that the ability of the bird
fed KSC to fight against infections/foreign substances was not compromised due to
effectiveness of the processing methods/

Table 3: Haematological Indices of Broiler Chickens Fed Raw and Differently Processed
Karanj (Pongamia pinnata) Seed Cake

Experimental Diets

TI(0% T2(5%  T3(5% T4(5% B T5(5%

Parameter KSC) RKSC) SKSC) 60KSC) TKSC) M
Packed Cell Volume (%) 25.00 28.00 23.33 23.00 24.00 2.78N8
Haemoglobin Concentration (g/dl) 10.20 9.300 7.77 7.63 7.93 0.92N8
Red Blood Cell ( 10% mm?) 4.25 4.67 3.90 3.83 3.97 0.41N8
White Blood Cell (x 10° /mm?) 10.20° 13.10% 11.00b 10.00° 11.40°  0.67
Mean Corpuscular Volume (f1) 67.17 71.86 65.00 69.72 73.61 11.00N8
Mean Corpuscular Haemoglobin (Pg) 6.34¢ 6.230ab 5.04abc  4,53¢ 4.89%  0.66"
Mean Corpuscular Haemoglobin 3323 3323 3329« 33.19% 3305  0.08"
Concentration (%)
Differential counts
Neutrophils (%) 20.33b 20.67° 24.67%  33.00¢ 26.33® 5127
Eosinophils (%) 0.00 0.67 2.00 0.00 1.00 1.02N8
Basophils (%) 0.00 0.00 0.00 0.00 0.00 0.00NS
Lymphocytes (%) 79.67¢ 79.67¢ 73.33¢b 72,330 67.00b 470"

NS = Not Significant (P > 0.05) * = Significant (P <0.05): SEM = Standard Error of Mean

a, b, ¢, = Means within the same row bearing different superscripts differ significantly (P < 0.05)

RKSC = Raw karanj seed cake

SKSC = karanj seed cake soaked for 24 hours

B.60 M. KSC = Karanj seed cake boiled for 60 minutes

TKSC = Toasted karanj seed cake
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In reducing the level of anti-nutritional factors in the test ingredient. According to Oyawoye
and Ogunkunle (1998), haematological components of blood are valuable in monitoring level
of toxicity in feed with emphasis on feed constituents that affects blood formation.
Neutrophils values in all the treatment groups were similar except the group fed 5 % B. 60 M.
KSC which recorded higher values than T1 (0 % KSC) and T2 (5 % KSC). Neutrophils are
component of WBC that are involved in combating viral and bacterial infections. Broiler
chickens fed KSC recorded similar lymphocyte values except birds fed 5 % TKSC which
recorded the lowest value. The eosinophils and basophils values were within the normal range
(0.00 — 5.00 %) as reported by Anon (1980) for domestic chickens. Eosinophils are known to
phagocytize particles formed when an antigen and anti-bodies react, a strategy for combating
disease infection by chickens (Adeyemo and Longe, 2007).

With respect to this study, the chickens did not suffer from any problems that may result to
anaemic condition. Therefore, the processed KSC at 5 % level were well-tolerated by the
broiler chickens.

Serum Biochemical Indices of Broiler Chicken Fed Raw and Differently Processed
Karanj (Pongamia pinnata) Seed Cake

The results of serum biochemical indices of broiler chickens fed differently processed karanj
(Pongamia pinnata) seed cake are presented in Table 4. The results showed that total protein,
globulin, glucose, conjugated bilirubin, aspartate aminotransferase (ASAT) and alanine
aminotransferase (ALAT) were significantly (P<0.05) affected by the dietary treatments. On
the other hand, albumin, urea, creatinine, cholesterol, total bilirubin and alkaline phosphate
were not significantly (P>0.05) affected among the treatment groups. The total protein values
fall within the range (5 — 8 g/dl) reported by Jain (1986) for healthy chickens. The normal
values for total protein and globulin are indication of adequate protein utilization. The different
processing methods used have reduced the level of the anti-nutritional factors which resulted
in better protein utilization by the broiler chickens fed the processed KSC. The normal values
for total protein and globulin are reflection of better quality and amount of protein in the diets
(Omoikhoje et al., 2004). Bush (1991) reported that an increase in total protein may be due to
increase in the level of globulin while a decrease in total protein level is always due to a low
albumin level.

Table 4: Serum Biochemical Indices of Broiler Chickens Fed Raw and Differently Processed
Karanj (Pongamia pinnata)

Seed Cake
Experimental Diets
T4(5%
TI(0%  T2(5% T3(5% T5(5%

Parameter KSC) RKSC) SKSC) B.60 M. TKSC) SEM

KSC)
Total protein (g/dl) 7.002 6.67% 6.00° 6.33° 5.67° 1.54"
Albumin (g/dl) 3.6 3.67 3.67 2.67 3.23 4.45NS
Globulin (g/dl) 3.00? 3.00% 3.33¢2 2.67% 1.67° 478"
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Glucose (g/dl) 3.73¢ 3.97%°  6.17° 5.93% 5.70%® 0.82°

Urea (mmol/I) 436 4.25 4.33 4.46 4.55 0.11N
Creatinine (mmol/l) 58.43 57.00 58.00 56.43 58.23 6.58NS
Cholesterol (mg/dl) 6.00 6.27 6.57 6.9 6.47 0.43N8
Total bilirubin (mmol/1) 2.23 2.27 1.60 1.33 2.10 0.45NS

Conjugated bilirubin (mg/dl)  3.50%®  3.53® 4332 2.60° 3.90% 0.63"

Alkaline phosphate (IU/L) 78.67 79.33 73.33 73.67 131.00  28.52N8
Aspartate aminotransferase
(ASAT) (IU/L)

Alanine aminotransferase
(ALAT) (IU/L)

139.33> 222.33% 222.33* 217.00° 226.33* 29.82°

53.00* 91.00* 110.33* 107.00° 109.00° 11.61"

NS = Not Significant (P > 0.05)
* = Significant (P < 0.05): SEM = Standard Error of Mean

a, b, c, d = Means within the same row bearing different superscripts differ
significantly (P < 0.05)
RKSC = Raw karanj seed cake
SKSC = Karanj seed cake soaked for 24 hours
B.60 M. KSC = Karanj seed cake boiled for 60 minutes
TKSC = Toasted karanj seed cake
The albumin values ranged from 2.67 to 3.67 g/dl and these were within the reference value of
2-4 g/dl reported by Jain (1986). Ewulola and Egbunike (2008) reported that values for serum
albumin indicates adequacy in quality and quantity of the dietary protein whereas value less
than the normal physiological value indicate hypoalbuminemia. Melluzzi et al. (1991) reported
that changes in nutritional protein status are better shown in the albumin than in the globulin
content of the blood.

The glucose levels of broiler chickens showed significant (P<0.05) differences among the
treatment groups. The birds fed processed KSC recorded similar values which are significantly
(P<0.05) superior to the birds fed 0 % KSC and 5 % RKSC diets. Blood glucose, which is an
end product of carbohydrate digestion, is directly used to provide energy for the body.
However, excess of it is being converted and stored in the form of glycogen in the liver and
muscle, and for fat, protein and other biosynthesis. The finding of Melluzzi et al. (1991)
showed that low blood glucose could be an indication of inadequate intake of energy.

The values for urea are within the acceptable range (4.25 — 4.55 mmo/l) for broiler chickens
(Jain, 1986). This could be attributed to the effect of the processing methods. Serum urea
originates from the diet and tissue deamination of proteins and it also indicates the quality of
dietary protein (Ewulola and Egbunike, 2008). Abiola et al. (2001) reported that increase in
urea concentration is an indication of poor protein quality. Ani and Omeje (2008) further
explained that the values within the normal range imply that the dietary protein is well-utilized
by the animal and this tallied with the results obtained in this study.

Jjournals@arcnjournals.org manuscriptiargj@gmail.com 20|Page



International Journal of Agricultural Science & Technology

Serum creatinine values showed non-significant (P>0.05) differences among the treatment
groups. Nworgu (2004) reported that the level of creatinine measures the degree of muscle
wastage. Creatinine levels have been reported to be used as biochemical marker employed in
the diagnosis of renal damage (Ojediran et al., 2012). The normal values obtained have further
confirmed the nutritional adequacy of the dietary protein.

The levels of cholesterol (6.00 — 6.90 mg/dl) and total bilirubin (1.33 — 2.27 mmol/l) were
within the normal range (2.42 — 7.80 mg/dl and (0.3 — 5.1 mg/1) respectively, reported by Zunft
et al., 2003. Anti-nutritional factors have been reported to reduce fats and cholesterol levels in
tissues (Zunft et al., 2003). Broiler chickens fed 5 % B.60 M. KSC recorded lower values for
conjugated bilirubin than T3 (5 % SKSC)

The values for alkaline phosphate of broiler chickens fed the experimental diets fall within the
acceptable range (73.33 to 131.00 IU/L). Akinmutimi and Onen (2008) explained that an
increase in the level of alkaline phosphate was due to challenge of the liver by toxic
components, consequently forcing the liver to produce more of these enzymes in a bid to
detoxify the toxic effects. However, this is not the case in the present study.

Broiler chickens fed 0 % KSC recorded significantly (P<0.05) lower values for both ASAT
and ALAT than the other treatments. These are liver enzymes that have linkages between the
liver and the blood. Mandal and Banerjee (1982) found no adverse effect on ASAT activity in
broilers fed diet containing 6 % solvent extracted karanj seed cake (SKC). The slightly higher
values of ALAT observed in birds fed KSC diets could be possibly due to the effects of residual
tannins and trypsin inhibitors in the diets. Ojediran et al. (2012) reported that the appearance
of abnormal amounts of certain enzymes of intercellular origin in the blood reflects damage to
an organ or tissue and anti-nutritional factors are capable of exerting such effects. The results
show that broiler chickens could tolerate up to 5 % processed KSC in their diet without showing
adverse effects on some serum biochemical parameters.

Conclusion

The outcome of this study further indicated that inclusion of 5 % toasted KSC has no adverse
effects on the blood profile broiler chickens. The performance of the chickens fed processed
KSC, especially toasted, showed similar performance to those fed control diet (0 % KSC), an
indication that the processing methods used were effective in reducing the adverse effects of
Anti-nutritional factors (ANFs) in KSC.
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Abstract: The effects of feeding graded levels of soya beans waste meal on digestibility and hematological
parameters of broilers chickens were evaluated. The soya beans waste meal was included at 0, 2.5, 5, 7.5
and 10% levels into diets 1, 2, 3, 4 and 5 respectively as replacement for full fat soya beans meal. One
three hundred (300) four week Amo breed broiler chickens were randomly assigned to five diets in a
Completely Randomized Block Design (CRBD). Each treatment was replicated three times with 20 birds
per replicate. At end of the experiment, 9 birds per treatment were selected for digestibility and
hematological parameters. The nutrient digestibility of dry matter and ether extract digestibility were not
significantly (P>0.05) different among the treatment groups while crude protein and crude fibre
digestibility were affected (P<0.05) by the inclusion of soya beans waste meal. Broiler chickens fed T3
diet (5% soya beans waste meal) utilized better crude protein and crude fibre compared to those fed TS5
(10% soya beans waste meal) diet, but similar (P>0.05) to other treatments. Most of the hematological
parameters were not affected (P>0.05%) by the soya beans waste meal in the diets but only red blood
cell count, mean corpuscular volume and mean corpuscular hemoglobin were affected (P<0.05) by the
test material. The values obtained in this study were within the normal ranges of healthy broiler chickens.
Therefore, the study indicating that up to 7.5% soya beans waste meal can replace with full fat soya bean
meal without adverse effect on the digestibility and hematological parameters of broiler chickens.

Keywords: Broiler chickens, Soya bean waste meal, Digestibility and Haematological parameters

INTRODUTION

The poultry industry in Nigeria has undergone significant transformation since the early fifties
from a backyard, peasant and primitive household, oriented husbandry of breed of semi-wild chicken
to the cash oriented modern large scale poultry. Broiler was introduced into Nigeria in the 1950s to
supplement the fast declining rate of cattle production in a bird to supply much required protein in the
diet of Nigerians (Oluyemi, 2000).

Feed supply is the major limiting factor in poultry production in developing countries such as
Nigeria (Nwagu, 2005). Feed alone account for 65-80 of total cost of production (Yegany et al., 2002).
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The great source of dilemma in poultry industry is feed stuff like maize and soya bean (Adene, 2004).
Another factor that affects the availability and affordability is the seasonality nature of the produce and
therefore are scarce and very expensive when they are off season.

This result in animal nutritionist resorting to replacement of conventional ingredient with non-
conventional alternative sources protein such as soya beans waste (Ezieshi et al., 2004 Okeudo et al.,
2005, Okon and Ogunode, 2006). However, quantities of this product in the diet for optimum growth
were not fully established.

MATERIALS AND METHODS

Experimental Animals and Management

The study was conducted at the Ramat Polytechnic Teaching and Research Farm, Maiduguri,
Borno State of Nigeria. Maiduguri is located between latitude 11°% and 12% longitude 13% and 14°E
and on an attitude of 354 above sea level (Alaku, 20005). It falls within the sub-arid zone of West Africa
Characterize by short duration of rain fall (3.4 months), which varies from 580mm to 600mm with long
dry season (7-8 months). Ambient temperatures are high during the month of April to June and fall
within the range 40°c and above well relative humidity at non-range from 5-45% (Alaku, 2005).

Three hundred (300) four week Amo breed broiler chickens were used for the experiment, the
chicks were brooded together in a deep litter system using black charcoal with kerosene for heat
production. A 200 watt electric bulb used at night to illuminate the house and lantern is provided in case
of power failure in the night. A commercial broiler starter was provided and water ad /ibitum throughout
brooding phase. Vaccination for Newcastle and Gumboru disease were strictly observed as scheduled.

At the end of the brooding phase, the birds were randomly assigned in to five treatment diets
containing various level of soya beans waste replacing full fat soya bean for four weeks. Each treatment
was replicated three times with 20 birds per replicate.

The experimental diets and portable water was supplied ad libitum throughout the experimental period
of four weeks.

Processing of Soya Bean Waste Meal

Soya bean waste (SBW) which is popularly called Dusan awara in Hausa were collected from local
that produce awara in Maiduguri, Borno State. The SBW was then spread on clean concrete floor and
sundried for a period of 2 days and obtained a 95% dry matter content. then it was ground to obtained
fine and uniform particles in cooperated in the various treatment diets.

Experimental Diets

The ingredients composition of broiler finisher diets is presented in Table 1. The experimental
diets were compounded using the following feed ingredients such as: Maize, soybean meal, groundnut
cake, wheat offal, soya bean waste meal, fish meal, bone meal, limestone, methionine, lysine, common
salt and premix. In each diet, the soya bean meal was replaced soya bean waste meal at graded levels
of 0,2.5,5,7.5 and 10% in treatments 1, 2, 3, 4 and 5, respectively. The proximate compositions of the
experimental diets were analyse using AOAC (2000) method.
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Table 1: Ingredients composition of broiler finisher diets

Ingredients Tl T2 T3 T4 T5
Maize 65.36 65.36 65.36 65.36 65.36
Groundnut cake 6.64 6.64 6.64 6.64 6.64
Soya bean meal 10.00 7.50 5.00 2.50 0.00
Wheat offal 10.00 10.00 10.00 10.00 10.00
SBW meal 0.00 2.50 5.00 7.50 10.00
Fish meal 4.00 4.00 4.00 4.00 4.00
Bone meal 2.00 2.00 2.00 2.00 2.00
Limestone 1.00 1.00 1.00 1.00 1.00
Methionine 0.25 0.25 0.25 0.25 0.25
Lysine 0.20 0.20 0.20 0.20 0.20
Common salt 0.35 0.35 0.35 0.35 0.35
*Premix 0.20 0.20 0.20 0.20 0.20
Total 100 100 100 100 100

* Premix (grow fast) Manufactured by Animal Care Service Consult (Nig) Ltd. Lagos, Supplying the

following per kg of premix: Vitamin A, 5000,000 IU,; Vitamin D3 800,0001U; Vitamin E, 12,000mg;
Vitamin K, 1,5000mg; Vitamin B, 1,000mg; Vitamin B, 2,000mg, Vitamin Bs, 1,500mg, Niacin,
12,000mg; Pantothenic acid, 20.00mg; Biotin, 10.00mg, Vitamin B, 300.00mg; Folic acid,
150,000mg; Choline, 60,000mg, Manganese, 10,000mg; Iron;15,000 mg, Zinc 800.00mg; Copper
400.00mg; lodine 80.00mg; Cobalt 40mg,; Selenium 8,00 mg

Digestibility Study

The nutrient digestibility study was conducted at the end of the week of the experiment. Faecal
samples were collected from nine chickens per treatment (i.e. 3 from each replicate) for a period of
seven days using fine wire mesh trays placed under the cage cells. The amount of faeces voided daily
was weighed and allowed to dry for 24 hours at 80°C in an oven. The dried faecal samples were stored
in air -tight bottles for chemical analysis. The proximate composition of the diets and faecal samples
were determined according to AOAC (2000).

Hematological Parameters

At end of the experiment, blood samples were collected randomly from three (3) chickens per
replicate (i.e nine chickens in each treatment) for the determination of the hematological indices. The
blood samples were collected in sample bottles containing dipotassium salt of ethylene diamine—tetra
acetic acid (EDTA-K?") which served as an anticoagulant. The hematological analysis of blood samples
were carried out at the Department of Animal Science University of Maiduguri, Nigeria, using the
routinely available clinical methods (Bush, 1975). The hematological indices determined were packed
cell volume (PCV), hemoglobin concentration (Hb), red blood cell (RBC) counts and white blood cell
(WBC) counts and differential counts. Mean corpuscular hemoglobin (MCH), mean corpuscular
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volume (MCV) and mean corpuscular hemoglobin concentration (MCHC) were obtained from
calculation according to standard formulae (Jain, 1986).

Statistical analysis

All the data collected were subjected to analysis of variance (ANOVA) using the randomized
complete block design (Steel and Torrie, 1980). Means were separated where applicable using the
Duncan’s multiple range test (Duncan, 1955).

RESULTS AND DISCUSSIONS

Proximate Composition of Experimental Diets

The proximate composition of the experimental diets is shown in Table 2. The crude protein,
crude fiber and ether extract values were numerically similar among the diets and values were adequate
as recommended by Olomu (2011) for broiler finisher in Nigeria. The ash content of the diets were
slightly increase as the levels of SBW meal increased in the diets while nitrogen-free extract decrease
as the levels of SBW meal increased in the diets. The metabolizable energy of the diets were also similar
and adequate as recommended by Olomu (2011).

Table 2: Proximate composition of experimental diets

Nutrients T1(0%) T2(2.5%) T3 (5%) T4 (7.5%) TS5 (10%)

Dry Matter (%) 83.90 93.95 93.70 93.25 94.05

Crude Protein (%) 19.25 19.39 19.53 19.67 20.80

Crude Fibre (%) 8.57 8.56 8.56 8.58 9.0

Ether Extract (%) 3.50 3.50 3.00 3.00 3.00

Ash (%) 3.50 3.80 4.50 5.50 6.00

NFE (%) 65.18 64.75 64.41 63.25 61.20

ME (kcal/kg) 3238.64  3274.71 3287.67 3287.17 3185.20
ME = Metabolizable energy calculated according to the formula of Pauzenga (1985): ME =
37x% CP+81x%EE+35.5 x %NFE NFE =

Nitrogen-free extract

Nutrient Digestibility of Broiler Chickens Fed Different levels of SBW Meal

The nutrient digestibility of broiler chicken fed different levels of SBW meal is shown
in Table 3. The result of nutrient digestibility showed that the dry matter and ether extract
digestibility were not significantly (P>0.05) different among the treatment groups while crude
protein and crude fibre digestibility were affected (P<0.05) by the inclusion of SBW meal in
the diets. Broiler chickens fed T3 diet (5% SBW meal) utilized better crude protein and crude
fibre compared to those fed T5 diet, but similar (P>0.05) to other treatments. The result shows
that SBW meal can replace FFSB meal up to 7.5% level of inclusion without any effect on
crude protein and crude fibre digestibility. The result can be compared favourably with the
work of (Ajayi, 2014) who fed graded levels of hydrolyzed SBW meal in the diets of broiler
chickens.
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Table 3: Nutrient Digestibility of Broiler Chickens Fed Different Levels of SBW Meal

Parameters (%) T1 T2 T3 T4 TS5 SEM
Dry Matter 88.86 85.21 86.02 88.86 82.61 7.82 N8
Crude Protein 77.03%  79.25%  88.63° 77.03%  67.18° 7.96 *
Crude Fibre 67.60%°  65.24%®  84.70° 67.60%*  51.17° 8.53 *
Ether Extract 82.76 82.78 82.01 82.76 81.32 6.04 N

SEM = Standard error of mean; NS = Not significantly different (P>0.05); * = Significantly different
(P<0.05) and Means in the same row with different superscripts are significantly different (P<0.05)

Hematological Parameters of broiler chickens fed graded levels of SBW meal
Hematological parameters of broiler chickens fed SBW meal are shown in Table 3. All the
hematological parameters measured were not significantly (P>0.05) different expect red blood cell,
mean corpuscular volume and mean corpuscular hemoglobin. The packed cell volume values (25.66-
28.66%) were within the range from 25 to 45% as reported by Anon (1980). This means that protein of
the diets was not affected by the inclusion of SBW meal in the diets. The hemoglobin concentration
values (8.50-9.53g/100ml) obtained falls within the ranged (7-13g/100ml) as observed by Anon (1980).

The broiler chickens fed T4 diet recorded the highest value compared to other treatments but
similar to those fed T3 diet. The red blood cell (RBC) values obtained were within the range 21.00-
27.00x10°mm? which were similar to the ranged of 25-32 10%mm? reported by Anon (1980). The
function of the RBC is to transport hemoglobin, which in turn carries oxygen from the lungs to the
tissues (Bush, 1991). As a result of the higher value of RBC in T4 is a clear indication that the chickens
were free from blood related disease like anemia. The white blood cell values (16.00-17.00x10%/mm?)
were within the normal ranged (9-31x 10°*/mm?) for healthy chicken as reflected by Anon (1980). Bush,
(1991) reported that high level of white blood cell (WBC) indicates that the body is fighting infection
while lower value shows problems with the bone marrow production which was not occur in this study.

. The broiler chickens fed T4 recorded lowest value of mean corpuscular volume (MCV)
compared to other treatments with similar values. The MCV ranged between 12.12 and 12.57f] were
within the ranged as reported by Anon (1980) for normal healthy chickens. Bush (1991) explained that
the MCV values aid in assessing the anemia conditions of an animal and the capacity of the bone
marrow to produce red blood cells of normal size and metabolic capacity as earlier stated. This
observation was supported by Anon (1980) who reported that hemoglobin reflects the responsiveness
of the animal to its internal and external environment which includes nutritional status. The mean
corpuscular hemoglobin values ranged from 3.15 to 4.47pg were also tallies with the values reported
by Anon (1980). The chickens fed T1 had the highest value when compared to those fed other diets, but
similar to chickens fed T2 diet. However, lowest value was obtained in those chickens fed T4 diet. The
values were within the range recommended by Anon (1980). The mean corpuscular hemoglobin
concentration values ranged from 33.13 to 35.85% were within the ranged 32 to 42% as recommended
by Anon (1980). The differential counts (%) parameters are associated with body defense mechanism.
All the parameters were not significantly (P>0.05) different among the treatment groups. The values
are within the reference values for healthy chicken as recommended by Anon (1980). This is an
indication that the diets are adequate in nutrient to support the healthy condition of broiler chickens.
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Table 3: Hematological parameters of broiler chicken fed graded levels SBW meal

Parameters TI
Packed cell volume (%) 26.33
Hemoglobin concentration (g/100ml) 9.33
Red blood cell count (x10°mm?) 21.00°
White blood cell(x10°mm?) 16.00
Mean corpuscular volume (f1) 12.57%
Mean corpuscular hemoglobin (pg) 4.47*

Mean corpuscular hemoglobin
concentration (%) 35.85

Differential count (%)

Monocytes 8.33
Neutrophils 44.00
Eosinophils 3.33
Lymphocytes 52.66

T2
28.66
9.50
23.00°
16.00
12.51¢
4.14%®

33.13

2.78
38.33
1.66
60.00

T3
28.66
9.53
23.66%
16.00
12.12¢
4.03°

33.25

0.33
40.00
1.66
59.66

T4
25.66
8.50
27.00*
16.66
9.50°
3.15¢

33.12

0.33
38.33
1.66
58.00

T5
25.66
8.53
22.00°
17.00
11.69¢
3.89°

33.24

0.08
45.41
0.16
54.83

SEM
1.51N8
0.37M8
1.05°
1.39M
0.53"
0.13*

1.12M8

0.19Ms
9.36N8
1.15%8
9.46M8

SEM: Standard Error of Mean, NS= Not significant (P > 0.05) difference; *= Significant (P<0.05)
difference, a b c= Means in the same row with different superscripts are significantly different (P<0.05)

CONCLUSION

Based on the digestibility and hematological indices results indicated that inclusion level of up
to 7.5% SBW in the diets of broiler chickens shown no any adverse effect on the health status of the
broiler chickens. However, there is need to conduct studies on the growth performance parameters of

broiler chickens fed SBW.
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Abstract: The experiment was conducted in the Research and Demonstration Farm of Lake Chad Research Institute,
in Maiduguri (semi-arid region). The experiment consists of nine fertilizer treatments which include both organic
and inorganic sources and was accomplished using A 3 x 3 factorial experiment was laid out, comprising one
sorghum variety (ICSV IIl), tested under three levels of FYM (0, 5.0 and 7.5 t/ha) and three levels of NPK (0, half
and full dose of the recommended rates). The experiment was laid out in a Randomized Complete Block Design
(RCBD) and replicated three times. The revealed that Plant height at three growth periods was significantly higher
under 7.5t FYM + Ng4P3:K39 than under all other treatments. Similarly, the grain yield and panicle weight in the
different fertilizer treatments ranged from 180.8 to 2051.6 kg/ha and 372.5 to 3106.9 kg/ha, respectively. The highest
values of both parameters was obtained in treatment with the application of 7.5t FYM + N3:P6K ;s kg/ha. Straw
weight and total dry matter ranged from 2398.6 to 5740.6 kg/ha and 2771.1 to 8847.5 kg/ha, respectively, of all the
treatments, the one with application of 7.5t FYM + Ns4P3:K30 had significantly higher values than the other
treatments. Plant analysis for N P and K as well as uptake in leaf, straw and grain indicate that application of 7.5t
FYM + N3:Pi6Ks kg/ha gave the best result. Therefore, the application of 7.5t FYM + N32P16K15 kg/ha is,
therefore, recommended for sorghum production in the study area.

Keywords: Sorghum; Organic; Inorganic and Fertilizer.

1.0 INTRODUCTION

Sorghum (Sorghum bicolor L.) occupies about 45 - 50% of the total land area under cultivation
in Nigeria, mostly in the savanna zone where it constitutes the major food grain sources. The production
of sorghum in Nigeria has been estimated to be about 8.824 million tonne of grain sorghum (CBN,
2000). In the last few years’ local farmer in the savanna region of Nigeria, where bulk of the crop is
grown, perceived a steady decline in the productivity of this crop mainly due to soil and climatic
constraints (Rayar, 1988). This crop is continuously produced with little or no nutrient replacement
through chemical or organic fertilizer (Smaling et al., 1997). Many interrelated factors which are both
natural and managerial, cause soil fertility decline as characterized by decline in per capita food
availability among smallholder farms in Africa. An estimated rate of 130 — 150 kg per person over the
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past 35 years of production has been reported (Bationo, 2003). This downward trend is attributed to
insufficient nutrient inputs relative to exports, primarily through harvested products, leaching and
gaseous as well as erosion losses (Smaling et al., 1997). Although the use of organic manure has been
an age-long practice in crop production, it is now receiving renewed attention worldwide. This renewed
attention has been encouraged by the recent clamor for improvement in the organic matter contents of
agricultural soil as sink for CO, and the high demand for organic foods (Agboola and Fagbenro, 1985).
The use of chemical fertilizer and recycling of nutrient in crop residues are the obvious source to arrest
the nutrient depletion in soils (Rayar, 2000; Brady and Weil, 2002). Innovative combination of organic
and inorganic nutrient sources must be used to increase nutrient input and to recycle the nutrients once
they are incorporated. Synergistic effects have been achieved when organic and inorganic fertilizers are
applied in combined form, it initiates better yield increase more than when they are applied separately
(ICRISAT, 1997). The combination can be used to increase yields and simultaneously maintain and
improve soil quality as reported by Kwari et al. (1998). Maiduguri zone is an area embattled by low
organic matter contents and facing inadequate supply of mineral fertilizer input, for reason of the
foregoing, the present work tries to investigate the scenario envisaged in the area. Organic materials
directly and indirectly have significant effects on soil physical conditions. These effects are usually
manifested in soils through aggregation which in turn influences the hydro-thermal properties of the
soil and biochemical processes occurring in the soil as well as on root penetration. Lombin et al. (1991),
observed that deterioration in the physical properties of Western Nigerian soil has occurred as a result
of declining organic matter content in such soils, therefore addition of organic materials would go a
long way in alleviating such adverse effect on the soil structure. The use of organic materials such as
manure not only improves the soil physical condition in terms of its water holding capacity, aeration
and drainage, but also enhances good root growth and development (Addiscott et al., 1992). Similarly,
Manures are usually applied at higher rates, relative to inorganic fertilizers. When applied at high rate,
they give residual effects on the growth and yield of succeeding crops (Makinde and Ayoola, 2008).
Improvements of environmental condition as well as the need to reduce cost of fertilizing crops are
reasons for advocating the use of organic materials as well as improve soil fertility by activating soil
microbial biomass. Application of manure sustains cropping system through better nutrient recycling,
Manures provide a source of macro and micro nutrient in available forms, thereby improving the
physical and biological properties of the soil (Abou E1-Magd et al., 2006).

2.0 MATERIALS AND METHODS
2.1 Description of Experimental Site

An experiment was conducted in Research and Demonstration farm of the Lake Chad Research
Institute in Maiduguri (11°54' N, 13° 05' E), in order to study the nutrient uptake, growth and yield of
sorghum as influenced by organic and inorganic fertilizers. The study site has an annual precipitation
of 550.3 mm falling between late June and late September, with average monthly temperature of 28.5
—32.8°C, high temperature is recorded in the area in March to May and low temperature in November
to February.

2.2 Treatments and Experimental Design

A 3 x 3 factorial experiment was laid out, comprising one sorghum variety (ICSV III), tested
under three levels of FYM (0, 5.0 and 7.5 t/ha) and three levels of NPK (0, half and full dose of the
recommended rates). The experiment was laid out in a Randomized Complete Block Design (RCBD)
and replicated three times. The resultant nine fertilizer treatment combinations comprised varying levels
of FYM in combination with half (N3, Pis Kis) kg /ha and full (Ne4 P32 K30) kg /ha the recommended
rates of NPK fertilizer as listed below.

Jjournals@arcnjournals.org manuscriptiari@gmail.com 22|Page



International Journal of Agricultural Science & Technology

2.3 Treatments
T1 = NoPoKy) kg ha'! (Control)
T, = N3P 16K s kg ha™!
T3 = NeaP32Kz0 kg ha!
Ts=5.0tha! FYM
Ts=7.5 tha! FYM
Te=5.0 tha' FYM + N3,P6K;s kg ha'!
T7=5.0 tha! FYM + NesP3K3 kg ha!
Ts=7.5tha'! FYM + N3,P6K;s kg ha'!
To=7.5 tha! FYM+ NsP3:K30 kg ha'!
2.4 Agronomic Practices

The experimental site was harrowed and marked out into plots and blocks. Dimension of each plot was
5.25 m x 4.5 m at an alley between rows and plots of 0.5 m. Cow dung was incorporated to the plots
according to the treatments requirement at two weeks before sowing. The inorganic fertilizer (NPK
15:15:15) was applied at the rate of 64 kg N/ha, 32 kg P/ha and 30 kg K/ha for the full dose and 32 kg
N/ha 16 kg P/ha and 15 kg K/ha for half dose at sowing and the N and P requirement ware made up
using urea (46% N) and SSP (18% P,0Os) respectively at two weeks after sowing. The seed of sorghum
variety (ICSV111), were sown in plots at a row spacing of 0.75 m apart and 0.3 m between stands in a
row. Weeds was controlled manually using hand hoe, the plants were thinned to two plant per stand
during the first weeding at 3 WAS. The second weeding was done at 6 weeks after sowing. According
to (Agyenim et al., 2006), in an experiment with poultry manure and NPK, Agyenim et al. (2006),
observed that the lowest poultry manure rate plus one-half rate of chemical fertilizer (i.e. 2 t/ha + %2
NPK) yielded significantly higher than the full rate of NPK alone. This implies that integrated
application of organic and inorganic fertilizers might be more desirable than either type of fertilizers
alone. In such cases, synergism might be at work. Vasanthi & Kumaraswamy (2000) reported that
poultry manure plus one-half rate of the chemical fertilizer rate yielded significantly greater amount of
green fodder of corn than the full rate of NPK alone. In another experiment on maize Ibrahim (1995),
reported that the combined application of FYM at 5 t/ha and N fertilizer at 100 kg/ha showed significant
effect on uptake by 3-fold increase and total dry matter yield by over 500% increase over control and
the N-fertilizer application. The effect of manure alone was only appreciable at 10 t/ha rate and that of
N-fertilizer at 120 kg/ha. A long term cropping studies in Kenya and Nigeria indicate that organic plus
inorganic inputs could sustain soil fertility at a higher level than expected additive effects of either input
(Kang and Balasubramanian, 1990).

2.5 Statistical Analysis

The data collected were subjected to analysis of variance (ANOVA). The treatment means were
compared using Duncan’s multiple range test (DMRT) at 5% level of significance. The data were also
subjected to correlation and regression analysis, in order to relate yield obtained in the different
treatments to their respective NPK in plant samples, according to the procedure of Gomez and Gomez
(1984), using computer software STATISTIX 8.0.
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3.0 RESULTS AND DISCUSSION

31 Effects of Organic and Inorganic Fertilizers, and their Combinations on the Growth of
Sorghum

3.2 Plant height at different periods

Table 1 shows the effects of the different levels of organic and inorganic fertilizers on the height
of sorghum at 3, 6 and 9 weeks after sowing (WAS). Effect of the treatments was significant (P<0.01)
on the growth of sorghum at all the three growth periods. Plant height at 3 WAS ranged from 7.4 to
27.1 cm and the lowest and highest were obtained from the control and 7.5t FYM + NesP3:Kso,
respectively. Application of 7.5t FYM + Ng4P3:,K30 gave significantly higher growth than all other
treatments, followed by 5.0t FYM + NaP3:Ks. However, all applied fertilizer treatments gave
significantly higher growth than the control, except 5.0 FYM. Similarly, Plant height at 6 WAS ranged
from 18.9 to 57.6 cm, and application of 7.5t FYM + NesP3:K3 resulted in significantly higher growth
than in any of the treatments. However, the height of sorghum that received 5.0t FYM + Ng4P3,K30, 5.0t
FYM + N32Pi6Kis, 7.5t FYM + N32P16K s and 7.5t FYM did not differ significantly (P<0.05). Similarly,
growth in the control and 5.0t FYM treatment did not differ significantly as also was observed among
N3PiKis, 5.0t FYM and 7.5t FYM treatments. Result of sorghum height at 9 WAS ranged from 47.4
to 156.9 cm with the lowest and the highest obtained from control and 7.5t FYM + NesP3:Kso,
respectively. The treatment of 7.5t FYM + NgsP3:K30, closely followed by 5.0t FYM + NgsP3:K30 gave
significantly higher growth than any of the other treatments. Application of 7.5t FYM +N3,P;6Ks and
5.0t FYM + N12P16Kis also gave significantly higher growth than all single sources of either organic or
inorganic fertilizer treatment. All applied fertilizers resulted in significantly higher growth than the
control. The result is in line with (Chroma et al.,2004).

Table 1. Effect of farm yard manure and inorganic fertilizers on the growth of sorghum at 3, 6
and 9 weeks’ periods at Maiduguri

Plant height (cm)

Treatment 3 WAS 6 WAS 9 WAS
Control 7.4 18.9f 47.4¢8
Ns2Pi6Kis 13.1¢% 30.7% 84.0%
NieaP32K30 14.0¢d 34.8 92.7¢
5.0t FYM 10.3¢f 24.7¢t 69.7
7.5t FYM 11.5¢ 29.1¢% 79.8¢F
5.0t FYM + N3P 6K 15.5¢¢ 36.8 105.9°
5.0t FYM + NgsP32Ks0 21.2° 40.1% 112.1¢
7.5t FYM + N3;P6Kis 17.5b% 44.9° 133.3°
7.5t FYM + NgsP3:K30 27.1% 57.6 156.9%

SE+ 1.28%** 2.91#%* 3.61%%*

Means in the same column followed by the same letter(s) are not statistically significant at 5% level of
probability of the DMRT. ** Significant at 1% probability level of the F-test. WAS = Weeks After Sowing
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33 Effects of Organic and Inorganic Fertilizers, and their Combinations on
Panicle, Straw, Total Dry Matter and Grain Yields in Sorghum

Table 2 shows the effect of different fertilizer treatments on four agronomic parameters in
sorghum. Result shows that the fertilizer treatments differed significantly in their effects on the panicle
weight, straw weight, total dry matter and grain yield (p< 0.001) of sorghum. Panicle weight among the
different fertilizer treatments ranged from 372.5 to 3106.9 kg/ha. Panicle weight was significantly
higher with application of 7.5t FYM + NsPisKis, followed by 7.5t FYM + Ng4P3,K30 than other
treatments. The 5.0t FYM + NesP32Kso treatment gave higher panicle weight than the single sources;
and 5.0t FYM + N3,Pi6Kis and 7.5t FYM were in turn gave significantly higher value than the control.
However, there was no significant difference in panicle weight among N3P 16Kis, NesP3:K30 and the
control. Straw weight ranged from 2398.6 to 5740.6 kg/ha among the different fertilizer treatments,
with the lowest and highest values obtained from the Control and 7.5t FYM + Ng4P3,K30, respectively.
Results did not show significant difference in the weight of straw among combined sources and
Ne64P32K30. Results further revealed that straw weights of all combined sources were statistically higher,
but the single sources did not differ significantly from the control. Total dry matter ranged from 2771.1
to 8847.5 kg/ha, in which application of 7.5t FYM + NesP3,K30 was significantly higher than other
treatments. This was closely followed by 7.5t FYM + N3:Pi6Kis and 5.0t FYM + NesP3:Kso with
significantly higher dry matter yield than other single sources, N3:PsKis, NesP32K30, 5.0t FYM and the
Control.

Grain yield in the different fertilizer treatments ranged from 180.8 to 2051.6 kg/ha. The highest
grain yield was obtained in treatment with application of 7.5t FYM + N3,P6K s, while the lowest yield
was recorded where fertilizer was not applied (control). Combine application of 7.5t FYM + N3P 6Kis
gave significantly higher yield than all the other treatments. This was followed by application of 7.5t
FYM + NgsPKsoand 5.0t FYM + NesP32K30 which exerted similar effects, and significantly higher
yield than the other treatments. Grain yield obtained in treatment with combine application of 5.0t FYM
+ Ni2P16K 15 was also significantly higher than those fertilized with single sources. However, the effects
of NesP32K30, 5.0t FYM and 7.5t FYM on yield did not differ significantly; as the case also was among
N12P16Kis, NesP32K30 and the control and the result was similar to the finding of (Awod et al., 2012).

Table 2. Effect farm yard manure and inorganic fertilizers on panicle weight, straw weight, total
dry matter and grain yield of sorghum at Maiduguri

Treatment Panicle weight Straw weight Total dry matter  Grain yield
(kg/ha) (kg/ha) (kg/ha) (kg/ha)
Control 372.5¢ 2398.6¢ 2771.1¢ 180.8¢
N32P16Kis 605.3¢ 3851.9bed 4654.2¢ 300.1¢
Ne4P32K30 695.2f 4048.9%¢ 4870.7°¢ 361.1%¢
5.0tFYM 1134.4°f 2582.0% 3830.7% 607.44
7.5tFYM 1248.7% 3826.554 4860.8% 607.44
5.0t FYM + N32P16Kis 1608.5%¢ 4176.4%¢ 5460.4b¢ 910.1¢
5.0t FYM + NgsP32K3o 1909.0¢ 4523 4% 6432.4b¢ 1262.6°
7.5t FYM + N32P16Kis 3106.9* 4697.7% 7186.4% 2051.6°
7.5t FYM + NeaP32K30 2488.9° 5740.6* 8847.5* 1478.5°
SE+ 156.05%* 569.08%* 576.05%* 88.02%*
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Means in the same column followed by the same letter(s) are not statistically significant at 5% level of
probability of the DMRT. ** Significant at 1% probability level of the F-test.

3.4 Effects of Organic and Inorganic Fertilizers and their Combinations on Plant nutrient content
3.5 Leaf N, P and K content

Table 3 shows effects of the different fertilizer treatments on the content of N, P and K in the
leaf of sorghum. The fertilizer treatments differed significantly (P<0.001) in their effects on the N, P
and K content in sorghum leaf. N-content in the leaf ranged from 0.4667 to 1.8200%. The treatment,
7.5t FYM + N3P 16Kis, closely followed by 7.5t FYM + Ng4P32K30 had significantly higher N than all
the other treatments. All the combined fertilizer treatments gave significantly higher leaf N-content than
single fertilizer sources. However, all applied fertilizer treatments had significantly higher N-content in
the leaf, than the control. The treatments also differed significantly (P<0.001) in their effects on P-
content in the leaf of sorghum, which ranged from 0.1367 to 0.2367 %, obtained from the control and
7.5t FYM + N3,P6K;s, respectively (Table 5). Application of 7.5t FYM + N3,P;6K s gave significantly
higher leaf P-content than all the treatments. Similarly, 7.5t FYM + NesP32Ksoand 5.0t FYM + NeaP32Ko
also gave significantly higher leaf P-content than all single sources; while the content in all fertilizer
treatments was also higher than the control. Similarly, the effect of the treatments was also significant
(P<0.001) on K content in the leaf, which ranged from 1.1500 to 2.9333%, Application of 7.5t FYM +
Ni2P16Kis gave significantly higher K-content in the leaf than any of the treatments. Combined fertilizer
sources also resulted in higher leaf K-content than single sources; while the control had significantly
lower K-content in the leaf than all treatments, which is tallied with the finding of (Azrafulhaq et
al.,2004)

Table 3. Effect of farm yard manure and inorganic fertilizer on sorghum leaf NPK

at Maiduguri

Treatment N (%) P (%) K (%)

Control 0.4667¢ 0.1367" 1.1500!
N3P 16Kis 0.8667¢ 0.1533¢ 1.4867"
Ne4P32K30 1.0467 0.1700¢ 1.6033¢
5.0t FYM 1.0833< 0.1800% 1.7800°
7.5t FYM 1.1900¢ 0.1800% 2.0267¢
5.0t FYM + N3,P16Ks 1.4400° 0.1867% 2.2767¢
5.0t FYM + NgsP3:K30 1.5667° 0.2000° 2.5100¢
7.5t FYM + N3:P16Kjs 1.8200° 0.2367° 2.9333¢
7.5t FYM + NeaP32K3o 1.6767 0.2000° 2.6833°

SE+ 0.0812** 0.0048** 0.0320**

Means in the same column followed by the same letter(s) are not statistically significant at 5% level of
probability according to DRMT. ** Significant at 1% probability level of the F-test.
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3.6 Straw N, P and K content

Table 4 shows effects of the different fertilizer treatments on the content of N, P and K in the straw of
sorghum. Results show that the fertilizer treatments differed significantly (P<0.001) in their mean straw
N, P and K content. The result indicates that N content in the straw of sorghum ranged from 0.4167 to
1.9767%. The 7.5t FYM + N3,P16K s treatment gave significantly higher N-content than all others, while
all the combined fertilizer sources, except 5.0t FYM + N3,P16Ks also had higher N-content than single
sources. The lowest straw N-content was obtained from the control, which however was statistically
similar to content under N3,P6Ks, NeaP3:K30 and 5.0t FYM treatments. Similarly, P-content in the straw
ranged from 0.0267 to 0.2767%; with the 7.5t FYM + N3P K5 treatment gave significantly higher
straw P-content than all the other treatments. Similarly, sorghum straw obtained from 7.5t FYM +
Ne4P32K30 also had significantly higher P-content than the remaining treatments. On the other hand, the
control gave the lowest P-content than any of the fertilizer treatments. Application of combined
fertilizers resulted in higher straw P-content than single sources, however, P-content in the straw of
sorghum that received 5.0t FYM + N12Pi6Kis and 7.5t FYM were statistically at par.

K content in the straw ranged from 1.2300 to 2.6267%, with the lowest and highest values
obtained from the control and 7.5t FYM + N:P6Kis, respectively. The K-content under 7.5t FYM +
N12P16Kis treatment was significantly higher than under all the other treatments, followed by 7.5t FYM
+ Ne4P32K30 which was significantly higher than under the remaining treatments. All plot with organo-

mineral fertilizer combination gave the best.The finding is in line with one reported by (Eifediyi. et
al.,2020).

Table 4. Effect of farm yard manure and inorganic fertilizer on straw NPK at Maiduguri

Treatment N (g/kg) P (mg/kg) K (Cmol/kg)
Control 0.4167" 0.0267# 1.2300"
N32Pi16Kis 0.4700° 0.0667" 1.3200¢
Ns4P32K30 0.5600° 0.0767¢ 1.4533"
5.0t FYM 0.6533%f 0.0867¢ 1.7333¢
7.5t FYM 0.7700% 0.09004% 1.7833¢
5.0t FYM + N32Pi6Kis 0.9600¢ 0.1033¢ 1.8867¢
5.0t FYM + NgsP3:K30 1.2200¢ 0.1267°¢ 2.1033¢
7.5t FYM + N3P 6K 1.9767° 0.2767¢ 2.6267°
7.5t FYM + NgsP32K30 1.6467° 0.1500° 2.2700°
SE+ 0.1034** 0.0054** 0.0287**

Means in the same column followed by the same letter(s) are not statistically significant at 5% level of
probability according to DRMT. ** Significant at 1% probability level of the F-test.
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3.7 Conclusion and Recommendations
3.7.1 Conclusion

Based on the results obtained it can be concluded that the application of 7.5t FYM + N1:P;6Ks kg/ha,
resulted in higher nutrient uptake, growth and acquisition of the highest yield of sorghum in the study
area. However, application of 7.5t FYM + N64 P32 K30 kg/ha resulted in higher residual soil nutrient.

3.7.2 Recommendation

The application of 7.5t FYM + N3P 16K s kg/ha is, therefore, recommended for sorghum production in
the study area and similar experiment should be repeated in similar agro-climatic condition in order to
confirm the findings
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Abstract: An experiment was conducted to evaluate the nutritional value of different processing methods
of African locust bean seed meal (ALBSM) on two hundred and twenty five (225) day old chicks. ALBSM
was used at 5%. The birds were randomly allotted to the five diets in groups of forty five (45) each and
replicated thrice of fifteen (15) birds. Conventional management practices were strictly adhered to. A set
of 2 ml blood samples were taken from 3 broilers per treatment into plastic tubes containing the anti-
coagulant ethylene diamine tetra acetic acid (EDTA) and the other bottle without the anticoagulant for
the determination of haematological and serum biochemical parameters respectively. The haematology
includes PCV, Hb, RBC, WBC, MCV, MCH and MCHC while the serum biochemistry includes total
protein, albumin, globulin glucose, cholesterol, urea, creatinine, ALAT and ALAT. Data on
haematological and serum biochemical indices were analysed using completely randomized design and
significant means were separated using least significant difference. The results for the haematology
revealed significant (P<0.05) differences among the dietary treatment groups for PCV, Hb concentration,
RBC count, and WBC count. The parameters evaluated are all within the recommended haematological
range values for broiler chickens. The result obtained in this study revealed that there were significant
(P<0.05) differences for the serum biochemical indices (albumin, globulin, glucose, cholesterol,
creatinine, urea, ASAT and ALAT) among the treatment groups. However, there were no significant
(P>0.05) differences for total protein among the treatment groups. The values however, did not follow
any definite trend. It is concluded that soaking for one day and fermenting for 3days of ALBSM gave the
best results among all the four processing methods tested. The processing methods employed did not
impede oxygen carrying capacity of the blood in meeting the demand for broilers chickens.

Keywords: Broilers; Locust bean, protein; Haematology, Serum.

INTRODUCTION

The insufficient quantity and quality of protein in the diets of the Nigerian population affects
not only the health status and efficiency of the present generation but also the future generation
because such deficiency result in various clinical and sub- clinical conditions. These include
reduced growth, possible deficiency in mental development of the citizens, impaired health,
reduced resistance to diseases and lowered working efficiency in adults. Due to an urgent need
to meet the demand and supply of protein of animal origin, it is pertinent to embark on the
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production of animal species with quick turn-over rates. The broiler chicken production is the
most favourable alternative to bridge the gap of protein supply and demand in Nigeria. The
main constraint of the industry is feed because the conventional vegetable protein ingredients
such as soyabean and groundnut cake have become scarce and expensive (Longe, 2006). A
viable option appears to be the exploitation of legumes which have very low human food
preference. The high cost of animal proteins has stimulated interest towards several leguminous
seeds as potential sources of vegetable proteins for human food and livestock feeds. Grain
legumes are potential substitutes for soybean and groundnut cakes because of the similarity of
their amino acid profiles (Saulawa, 2011). The grains of legumes used in poultry diets are
considered as the main source of dietary protein. They are consumed worldwide, especially in
the developing countries where consumption of animal protein may be limited as a result of
economic predicaments.

MATERIALS AND METHODS

The study was carried out at the Poultry unit of the Animal Production Technology, Ramat
Polytechnic, Maiduguri, Borno State. The feeding trial lasted for 45 days. Two hundred and
twenty five broilers chickens of the ‘Abore Acre’ strain were purchased from a reputable
hatchery. The birds were brooded together for two weeks in a deep litter pen measuring 2m x
3m2. Kerosene stoves and lanterns were used to provide the necessary heat used to maintain
the optimum temperature range for the birds at this stage. Feeding was carried out twice daily
between the hours of 07.00-08.00 am and 5.30-6.30 pm. Water was provided ad libitum. All
the necessary vaccines and medication needed by the birds were strictly administered. At the
end of the two weeks of brooding, Forty five birds were randomly selected from the pool on
the basis of vigour. The birds were randomly assigned to five treatments with forty five birds
per treatment in a Completely Randomized Design. Each treatment was further replicated thrice
with fifteen birds each. Fresh neem leaves were harvested from neem trees within Polytechnic
campus, Maiduguri. The African locust bean seed meal (ALBSM) were differently processed
viz; soaked, boiled toasted and fermented and were later ground to fine particle size using a
plate mill. The milled ALBSM were incorporated into the diets at level of 50% in treatments
1,2, 3, 4 and 5, respectively. Treatment 1 had no ALBSM and served as the control. A 23%
CP diet (Table 1).

Table 1: Ingredient Composition of the Experimental Broiler Finisher Diet

Levels of ALBSM (5%)
Ingredients T1 T2 T3 T4
T5
Maize 62.00 60.00 60.00 57.00
51.00_Groundnut Cake 18.00 17.00 16.00
19.00 16.00_Soya bean meal 10.00 10.00 10.00
10.00 10.00 ALBSM 0.00 5.00 5.00
5.00 5.00 Fish Meal 3.00 3.00 3.00
3.00 3.00_ Bone Meal 3.00 3.00
3.00 3.00 3.00 Salt (NaCl) 0.30 0.30
0.30 0.30 0.30_Premix 0.25 0.25
0.25 0.25 0.25 Methionine 0.25
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0.25 0.25 0.25 0.25 Lysine 0.20

0.20 0.20 0.20 0.20 Total 100.00
100.00 100.00 100.00 100.00 Calculated analysis

ME (Kcal/kg 2967.85 2974.29 8314.13 2945.67
2983.47 Crude protein (%) 19.68 19.67 19.39 18.98
19.69

T1 (Control), T2 (Soaked), T3 (Boiled), T4 (Toasted) and T5 (Fermented).

was fed to the birds during the finisher phase (29-49 day). All the data collected were subjected
to analysis of variance (ANOVA) according to the procedure of Steel and Torrie (1980).
Significantly different means were separated according to Least Significant Difference.

RESULTS AND DISCUSSION
Haematological and Serum biochemical Indices of Broiler Chickens

The results for haematological indices (Table 2) revealed significant (P<0.005) differences
among the dietary treatment groups for Packed Cell Volume (PCV), Haemoglobin (Hb)
concentration, Red Blood Cells (RBC) count, and White Blood Cells (WBC) count,
respectively. PCV fell within the normal range (22-35%) as reported by Banergee (2007). RBC
and WBC values were higher for 5% roasted ALBSM dietary level. This may be attributed to
reduction of anti-nutritional factors that might affect the blood compositions of other birds fed
other treatments. The values are within the normal range of chickens as reported by Sunchint
et al. (2004). This observation is also supported by many reports in literature, which generally
recommended that cooking for 35 - 40 minutes is adequate for processing legume seeds for
monogastric rations, (Balogun et a/., 2001, Bawa et al., 2003; Amaefule and Onwudike, 2000).
RBC counts recorded in this study are 2.00 to 3.43 X10%mm? for treatments 1, 2, 3, 4 and 5,
respectfully were within the normal range (2 — 4 X10%/mm?) for broiler chickens reported by
Anon (1998). The results for haematological concentration obtained in this study showed that
the different processing methods did not impede oxygen carrying capacity of the blood in
meeting the demand for broilers chickens (Egbewande et al., 2011). The results obtained for
WBC in this study ranged from 10.30 to 11.20 X10°mm? for treatments 1, 2, 3, 4 and 5,
respectfully were within the normal range for broiler chickens (9 — 13 X10*mm?) reported by
Aiello and Mays (1998). The effect of cooked ALBSM diets on haematological indices is
presented in Table 2. The results obtained for MCV and MCH differed (P<0.05) significantly
except MCHC showed no significant (P>0.05) difference among the treatment groups. The
results of haematology did not show any depressive effect of feeding ALBSM. This implied
that, all the treatment groups may have adequate immune status.

The results for serum biochemical indices (Table 2) revealed that there were significant
(P>0.05) differences for the serum biochemical indices (albumin, globulin, glucose,
cholesterol, creatinine, urea ASAT and ALAT) among the treatment groups. However, total
protein did not differ significantly (P>0.005) among the dietary treatment groups. The values
however, followed a definite trend. The levels of total blood protein and creatinine contents
usually depend on the quantity and quality of dietary protein fed (Awosanya et al., 1999; Esonu
et al., 2001). The albumin values obtained in this study are within the normal recommended
range (1.30 to 2.80 g/dl) for broiler chickens as reported by Aiello and Mays (1998). The
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slightly higher value recorded for treatment 5 (fermented ALBSM) may suggest a higher
protein intake by the chickens, in order to meet the demand for physiological body function.
The rise in the globulin levels with subsequent significant rise in the total protein levels was
observed to have better resistance and immune response to disease infection according to
Abdel-Fatal (2008), globulin levels have been used as indicator of immune response and source
of antibody production. The mean urea values obtained in this study ranged from 4.30 to 5.33
mmol/l were in line with recommended values of 4.46 — 4.54 mmol/l by Aiello and Mays
(1998). This indicates that ALBSM can be included up to 5% in the diets of broiler chickens
without any adverse effect on the serum biochemical indices of broiler chickens.

The mean values for Alanine aminotransferase (ALAT) (16.87 to 26.57 U/L) obtained in this
study are in line with the report of Obikaonu et al. (2011) who obtained 16.87 to 23.00 U/L.
The aspartate aminotransferase (ASAT) values (28.67 to 75.47 U/L) are within the range of
18.00 to 53.33 U/L except treatment T2 reported by the same authors.

Table 2: Haematological and Serum Biochemical Indices of Broiler Chickens Fed
Differently Processed African Locust Bean Seed Meal (ALBSM)
Level of Inclusion of ALBSM (5%)

Constituents T1 T2 T3 T4 TS5 SEM

Packed Cell Volume (%)  25.40° 26.26% 25.13° 20.13° 26.67%

0.35%
Haemoglobin (gldl) 8.50® 8.63% 8.37° 6.70¢ 8.83%
0.15%
Red Blood Cell (x 10°ml) 2.00° 3.10% 3.40% 3.43% 2.60°
0.18%*

White Blood Cell (x 10°ml) 11.13*  10.53®  10.63®*  11.20°  10.30°
0.15*

MCV (fl) 2067 2005  18.76°  15.00¢  21.16°

0.45%

MCH (pg) 691 659  6.24° 4994 701
0.18*

MCHC (%) 33.46 32.87 3329 3321  33.14
0.74NS

Total protein (gldl) 46.00 4533 4467 4600  48.65

18.74NS

Globulin (gldl) 14.67° 1333  1634°  15.67*°  15.17°

0.46*

Glucose (gldl) 5.00° 4230 467 6.17° 5.33

0.17*

Cholesterol (mg/dl) 4.20° 4.60° 316> 350 4330

0.24*

Creatinine (mg/dl) 50.00°  55.67°  61.00°  62.00°  55.00°  69.00%

Urea (mmol/l) 4.43b 453 5270 533 430

0.13*
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ASAT (IU/L) 50.93¢ 7547*  28.67°  37.67%  54.33P
0.14*
ALAT (IU/L) 22.23¢ 18.879  16.87°  23.47°  26.57°
0.38*

a,b,c, = Means within the same row bearing different superscripts differ significantly (P <
0.05), NS = Not Significant (P>0.05), * =Significant (P<0.05), SEM = Standard error of mean,
MCV = Mean corpuscular volume, MCH = Mean corpuscular haemoglobin, MCH = Mean
corpuscular haemoglobin concentration, ASAT=Aspartate aminotransferase, ALAT=Alanine
aminotransferase, Tl (Control), T2 (Soaked), T3 (Boiled), T4 (Toasted) and TS5 (Fermented).

Conclusion and Recommendation

It was concluded that soaking for one day and fermenting for 3days of ALBSM gave the best
results among all the three processing methods tested. Based on the findings, it can be
concluded that the processing methods tested did not impede oxygen carrying capacity of the
blood in meeting the demand for broilers chickens. Investigations into higher levels in the
finisher diet were recommended.
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Abstract: Field trials were conducted to evaluate the effects of nitrogen rates and intra-row spacings on
growth and yield of sesame (Sesamun indicum L) in the Sudan Savana zone of Nigeria, during 2020
cropping season at Maiduguri (11° 50 N, 13° 10 E, altitude 354 above sea level (asl). The experiment
consisted of five (5) nitrogen rates (0, 20, 40, 60 and 80 kgN/ha) and four (4) intra-row spacings (5, 10,
15 and 20 cm). The treatments were arranged in a split plot design laid out in Randomized Complete
Block Design Arrangement and replicated three times at each. Nitrogen rates were assigned to the main
plot and intra-row spacings in the sub-plot. Growth, yield and yield components were measured, the
result showed that application of 40 to 80 kgN/ha resulted in significant increase in the plant height,
number of leaves per plant, number of primary branches per plant, number of secondary branches per
plant, and number of capsules per plant. While application of 80 kgN/ha consistently significantly
increase total dry matter, but similar to when 60 kgN/ha was applied. Higher TDM were recorded was
recorded at 80 kgN/ha and widest intra-row spacing of 20 cm at Maiduguri, while application of 20
kgN/ha with 20 cm intra-row spacing increased TDM value. Similarly, grain yield per hectare were at
optimum at 60 kgN/ha of nitrogen rate application and maximum grain yield was recorded at 20 cm
intra-row spacing . Based on the result of the present study, the growing of sesame with application of
60 kgN/ha at intra-row spacing of 20 cm had greater yield in the Sudan Savannah Zone of Borno State,
Nigeria.

Keyword: Nitrogen rates, Intra-row spacings, sesame (Sesamun indicum L), sudan savanna

INTRODUCTION

Sesame (Sesamun indicum L.) has been recognized as a crop with a high economic potential
in Nigeria, both as a source of raw materials for industries and a reliable foreign exchange
commodity (Alegbejo, 2003; NCRI, 2008). Sesame belongs to the family Pedaliaceae and is
one of the oldest cultivated oilseed crops in the world (Purseglove, 1974). The genus consists
of about 36 species of which 19 are indigenous to Africa (Weis, 1983; Uzo, 1998). In
Nigeria, three species have been reported to be grown for different purposes namely;
Sesamun alatum, S. indicum and S. radiatum (karkashi and kaulubul in Hausa and Kanuri
respectively) (Dabir, 2000). The most popular specie is S. indicum which has hundreds of
varieties and strains with considerable variations in size, form, and growth pattern, color of
flowers, seed size, seed color and composition. The crop is known as Beniseed in West
Africa (Seegeler, 1989). In Nigeria, it is locally called Ridi, Fkuku, Isasa and Moroshi by



Hausa’s, Yoruba’s, Ibo’s and Kanuri’s, respectively. It is also known as ¢#i/ (Hindi), simsim in
Arabic, huma (Chinese), Sesame (French), goma (Japanese), gergelim (Portuguese) and
ajonjoli (Spanish) (Seegeler, 1989).

Sesame is a crop of tropical, sub-tropical and warm temperate regions. Optimum
temperatures for growth are between 20° C and 24° C during vegetative growth and about 27°
C during flowering and fruiting. The crop is drought tolerant and can grow in areas with
annual rainfall between 500 and 1500 mm and soil of medium texture that is well drained and
free from salt, with neutral to alkaline (Anon, 2004). In Nigeria the production areas are
located within latitudes 7° to 14°, with a dry season that last about 4 to 5 months, and annual
rainfall of about 500 to 1500 mm, a vegetation of open savanna woodland and a top soil of
sandy loam texture (Van Rheenen, 1973).

In Nigeria, annual production stood at about 300,000 metric tonnes of benni seed in the year
2017 (seed production and export statistic), of which about 50,000 tones was exported (Anon,
2008). Sesame seed contains approximately 50 % oil and 25 % protein and is used in baking,
candy making, and in other food industries. Oil from the seed, which contain about 47 %
oleic and 39 % linoliec acid, is used in cooking, salad and in making margarine. Sesame oil
and food fried in sesame oil have long shelf life because the oil contains an antioxidant called
sesamol. The oil can be used in the manufacture of soap, paints, perfumes, pharmaceuticals
and insecticides. Sesame meal left after oil extraction is an excellent high crude protein (35 to
50 %) feed for poultry and livestock (Oplinger, 1990).

MATERIALS AND METHODS

Field experiments was conducted during the rainy season of 2020 at the Teaching and
Research Farm, Ramat Polytechnic Maiduguri (11° 50 N, 13° 10 E altitude 354 above sea
level (asl), Maiduguri, Borno State, Sudan Savanna Zone Nigeria. The treatment consists of
five (5) Nitrogen fertilizer rates (0, 20, 40, 60 and 80 kg N/ha) and four (4) intra-row spacings
(5, 10, 15 and 20 cm). The treatments was laid out in a split plot design and replicated three
times each. Nitrogen rates were assigned to the main plots and intra-row spacings to the
subplots. A total of 60 plots were used and each measuring 3.0 m x 4.0 m (gross size of 12
m?), The net plot size of 6 m” consists of two (2) most central rows in each gross plot. While
the Two boarder rows were used as destructive sampling. Within replicate plots rows was
separated at 0.75 m apart walking alley and 1m between each replication. The estimated land
area for the experiment was 0.12 ha.

Data Collection

Data for growth and yield and yield component were collected as per procedure mention as
follows: Plant height (cm), Number of leaves per plant, Number of primary branches per
plant, Number of secondary branches per plant, Total dry matter (TDM) per plant (g),
Number of secondary branches per plant, Total dry matter (TDM) per plant (g), Number of
capsules per plant, Number of seeds per capsule, 1000- Grain weight (g), Grain yield per
plant (g), Grain yield per hectare (kg)

Data analysis:
Data collected was subjected to Analysis of variance (ANOVA) and differences between

means were identified using Duncan Multiple Range Test (DMRT) at 5% level respectively
as reported by Gomez and Gomez (1984).



Table 4: Effect of rates of Nitrogen fertilizer and intra —row spacings on number of leaves per plant of sesame at Maiduguri and
Njimtilo and the combined means during 2014 cropping season

Treatments Plant height(cm) Number of leaves/plant
N-rates (kg ha™) 6WAS SWAS 10WAS 6WAS SWAS 10WAS
0 38.5¢ 44.7°¢ 67.4° 34.73° 51.40° 89.33°
20 43.5% 54.9° 99.4° 38.51% 57.81° 109.63*
40 49.1% 60.1%° 108.5° 41.10° 59.86" 105.78%
60 49.6% 62.5% 112.9° 38.03% 58.43" 116.40%
80 51.1° 65.3" 103.1° 43 83" 56.63" 125.93*
SE+ 2.76 4.47 9.94 2.56 3.78 13.96
Spacing (cm)
5 40.3° 4934 84.9 32.02° 48.09° 90.03¢
10 43.5° 53.5¢ 91.6° 34.80° 53.36° 96.28°
15 49.6° 60.3° 105.6* 46.08° 62.66 119.25°
20 52.1% 66.9° 107.8* 44.06* 63.20° 132.11°
SE 1.63 1.75 3.58 1.42 2.02 5.81
Interaction
NXS NS * * NS * *

Means followed by the same letters within a column are not significantly different according to Duncan Multiple Range Test (DMRT) at 5%
level of probability



Plant height (cm)

Table 2 shows the effect of nitrogen rates and intra-row spacings on plant height per plant of
sesame crop. Application of N fertilizer significantly influenced plant height at all the
sampling period when 20 and 0 kg N ha™ were applied shows no significant response was
observed. it was observed that plant height increased only up to 40 kg N ha™. Further increase
in N beyond the three mention rate did not affect the parameter significantly. The use of
different levels of intra- row spacing had significant effect on plant height at all the sampling
period. Each increase in intra-row spacing from 5 — 10 cm and further to 15 cm had resulted
in a corresponding increase in plant height at all the sampling periods. except at 8 WAS when
plant are spaced at 15 cm was not significant.

Number of leaves per plant

The effect of rates of Nitrogen fertilizer and intra-row spacings on number of leaves per plant
is presented in Table 1. Number of leaves generally influenced by the application of N
fertilizer. Application of 20 kg N ha™ led to significant increase in number of leaves across
all the sampling periods statistically similar results was recorded at the applications of 40, 60
and 80 kg N ha™' resulted to a significant improvement in leaf production. Intra-row spacing
had significant effect on number of leaves at all the sampling periods. Leaf number was not
significantly affected by the increase in intra-row spacing from 5 — 10 cm at 6, 8 and 10
WAS. Further increase in intra-row spacing to 15 cm generally led to production of more
leaves. Increase intra-row spacing beyond 15 cm increase leaf number only at 6 8 and 10
WAS in Maiduguri; the parameter was statistically unaffected at other instances.



Table 2: Effect of rates of nitrogen fertilizer and intra row-spacings on number of
Primary, secondary branches and TDM per plant at harvest of sesame at
Maiduguri during 2014 cropping season

Treatment NPB NSP TDM
N-rates (kg ha™)

0 2.65° 1.17° 46.38°
20 2.98° 1.41° 88.90°
40 2.89° 1.74% 94.50°
60 3.36° 1.62° 116.14°
80 3.30° 1.75% 123.62°
SE + 0.06 0.06 5.82
Spacing (cm)

5 2.30° 1.17¢ 70.27¢
10 2.81° 1.40° 81.78¢
15 3.45° 1.69° 111.05°
20 3.57° 1.88% 117.52°
SE + 0.07 0.05 3.84

Means followed by the same letters within a column are not significantly different according
to Duncan Multiple Range Test (DMRT) at 5% level of probability

NPB =Number of primary branches

NSB =Number of secondary branches

TDM-= Total dry matter

Number of Primary branches per plant

The effect of nitrogen rates and intra-row spacing on the number of primary branches of
sesame was significant (Table 2). Increase in N rates from 0 — 20 kg N ha™ and 40 — 60 kg N
ha™! significantly increased number of primary branches per plant at harvest. Application of
60 kg N ha” did not affect the parameters significantly. N rate at 60 and 80 kg N ha™ had
statistically similar. While the control (0 kg N ha™) significantly produced the lowest number
of primary branches per plant at harvest. Intra-row spacing had significant effect on the
number of primary branches. Significant increase in number of primary branches per plant
was observed with each increases in intra-row spacing from 5 -10 and from 15 -20 cm.
However, the intra-row spacing consistently recorded statistically similar and highest number
of primary branches per plant at harvest at 15 and 20 cm respectively. The lowest number of
primary branches per plant was generally recorded by narrow intra-row spacing of 5 cm.
There was no significant interaction between rates of N fertilizer and intra-row spacings.
However, the number of secondary branches per plant of sesame was significantly influenced
by Nitrogen fertilizer and intra-row spacing (Table 2). application of 40, 60 and 80 kg N ha™
consistently produced statistically similar and more number of more number of secondary
branches per plant than 20 and 0 kg N ha™.it was followed by 20 kg N ha™' while the control
(0 kg N ha™) produced statistically the lowest number of secondary branches. Wider intra-
row spacing of 20 cm produced significantly the higher number of secondary branches per
plant (1.88), it was followed by 15, 0 and 5 cm in decreasing order. The lowest number of



significantly lowest number of secondary branches in Maiduguri, was from the narrow intra-
row spacing of 5 cm (1.17).

Total Dry Matter (TDM) per Plant (g): Total dry matter per plant as significantly influenced
by nitrogen rates and intra-row spacings is presented in Table 2. the highest value for total
dry matter per plant was reached at highest N rate of 40 - 80 kg N ha™', The control (0 kg N
ha™) consistently produced the lowest TDM per plant. The highest total dry matter was
attained at the wider intra-row spacing of 20 cm at harvest. The lowest TDM were
consistently from the 5 cm intra-row spacing

Number of Capsules per Plant

The effect of rates of nitrogen fertilizer and intra- row spacings on number of capsules per
plant was significant at Maiduguri and Njimtilo and the combined means (Table 3).
Application of 60 and 80 kg N ha™ produced statistically similar, it was followed by 40, 20
and 0 kg N ha in decreasing order. while 20 and 40 kg N ha™ had statistically similar and
had higher capsule number than the control (0 kg N ha™) produced lowest number of capsules
per plant. Intra-row spacing had significant effect on number of capsules per plant with
widest intra-row spacing of 20 cm having the highest number of capsules per plant. It was
followed by that from 15 and 10 cm intra row spacing but statistically the same. Significantly
lowest number of capsules per plant was recorded when sesame is spaced at either 5 cm
spacing.

Number of Grains per Capsule: shows the effect of treatments on number of grains per
capsule of sesame at Maiduguri. The number of grains per capsule was not significantly
influenced by the application of nitrogen fertilizer. The wider intra-row spacing of 20 cm
produced statistically the highest number of grains per capsule. Planting sesame at 5 cm intra-
row spacing produced significantly the lowest number of grains per capsule.

1000- Grain Weight (g)

The response of 1000- grain weight of sesame to rates of nitrogen fertilizer and intra-row
spacing is presented in Table 3. The 1000-grain weight was not significantly influenced by
the application of N fertilizer. Intra-row spacing generally had significant effect on 1000-
grain weight. The intra-row spacing of 20 cm produced statistically similar 1000- grain
weight that from 15 and 10 cm narrow intra-row spacing but more than that from 5 cm.
Values recorded by 5, 10 and 15 cm intra-row spacings were statistically at par.

Grain yield per plant (g)

The significant effect of nitrogen fertilizer and intra-row spacing on grain yield per plant of
sesame during 2020 cropping season at Maiduguri is presented in Table 3. The response of
the parameter to application of N were inconsistent. that highest grain yield per plant was
attained at the highest N rate of 80 kg N ha™. It was followed by 60 kg N ha™', 20 kg N ha™
and 40 kg N ha™ while the lowest grain yield per plant (3.92 g) from the control (0 kg N ha™).

Intra-row spacing had significant effect on grain yield with wider intra-row spacing of 20 cm
producing the highest grain yield per plant. But statistically similar values were recorded at
15,10 and Scm respectively



Table 3: Effect of rates of Nitrogen fertilizer and intra-row spacing on yield and yield components of sesame during 2020 cropping
season at Maiduguri

Treatment NCPP NGPC 1000GW GYPP GYPH FYPH

N-rates (kg ha™)

0 30.62¢ 48.50 3.09 3.91¢ 268.60° 245.00
20 42 30° 47.90 3.17 5.14° 349.53° 335.83
40 51.30* 50.20 3.11 4.93° 610.37° 336.25
60 57.33%® 49.90 3.11 5.25° 622.97° 329.58
80 60.87° 48.40 3.13 5.84° 699.98° 314.17
SE+ 3.53 1.09 0.03 0.14 39.34 47.01
Spacing (cm)

5 44.17° 40.00° 3.06° 4.21° 460.20° 199.70¢
10 46.81 42.90° 3.13% 4.30° 490.11% 251.33¢
15 49.80° 51.97° 3.13% 5.62° 537.29% 346.33°
20 53.90° 60.86° 3.17° 5.91° 553.55° 44733°
SE 1.74 1.65 0.01 0.20 26.22 22.46

Means followed by the same letters within a column are not significantly different according to Duncan Multiple Range Test (DMRT) at 5%
level of probability

NCPP =Number of capsule per plant NGPC =Number of grain per capsule

1000GW= thousand grain weight GYPP = grain yield per plant

GYPH = grain yield per hectare FYPH = fodder yield per hectare
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Fodder yield per hectare (kg ha'l)

The effect of treatments on fodder yield per hectare at harvest showed that there was no
significant effect of nitrogen fertilizer on fodder yield at Maiduguri (Table 3). Intra— row
spacing had significant effect on fodder yield per hectare in Maiduguri. The widest intra-row
spacing of 20 cm produced the highest fodder yield as compared to all the spacing tested 5,
10 and 15 cm intra-row spacing’s (Table 3). It was followed by 15 cm intra- row spacing
while the lowest fodder yield was generally from 5 cm intra-row spacing.

DISCUSSION
Response to Nitrogen fertilizer

The result of this study shows that application of Nitrogen significantly influenced all the
yield, growth and yield components of sesame, number of capsules per plant, weight of grain
per plant and 1000-grain weight which did not respond to application of N fertilizer. The
positive response of most of the measured growth and yield character to applied N fertilizer
was expected. This is due to the fact that crop is known to respond positively to N fertilizer in
soil with low N content as is the case for that which the experiment was conducted. Likewise
crops also respond to N application because of the role play by N in growth and development
of plant. Nitrogen is a constituent of chlorophyll, nucleic and amino acid and thus play an
important role in photosynthesis; the process that produce assimilates use for the
development of different plant organ and hence result in increased growth (Das, 2009). It was
also generally observed that the response of the crop to N application varied or are similar for
some of the parameters between locations tested. This is not surprising for some of the
variation that existed in both the soil and micro-climate between the two experimental
locations, hence the difference in crop performance. The increased values for number of
primary and secondary branches and total dry matter as well as, plant height with intra-row
spacing could be probably due to the fact that, sesame plants grown at wider intra- row
spacing of 15 and 20 cm are less exposed to intra specific competition for light, nutrient,
moisture and space, due to fewer plant stands, therefore, tend to grow more vigorously as
compared with narrower intra-row spacing of 5 and 10 cm which tend to exert pressure on
scarce growth resources such as light, space, moisture and nutrients as a result of higher plant
population per unit area thereby leading to poor growth. This is in harmony with the findings
of Umar et al, (2010), Samson, (2005), Caliskan et al, (2004), Ngala et al (2013); and Gupta,
(1982). Who reported a significant increase in number of branches and TDM per plant at
wider intra- row spacing of 15 cm than 10cm.

Conclusion

Based on the results obtained in this study, it can be concluded that application of 60 kg N ha”
! at wider intra-row spacing of 20 cm gave the optimum grain yield per hectare of sesame, in
Sudan savanna zone of Nigeria.

Recommendation

From the study, it could be recommended that farmers should be advised to apply 60 kg N ha”
! and use wider intra-row spacing of 20 cm for optimum sesame grain yield per hectare.
Further research work should be pursued to ascertain the results obtained in the present study
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Abstract: This study analyzed risks associated with production inputs and technical inefficiency among
smallholder rice farmers in Borno State, Nigeria. Descriptive statistics and Stochastic Frontier (SFA)
Model with Flexible Risk Specification were used as analytical tools. Survey research design was
employed to collect primary data from smallholder rice farmers using structured questionnaire. Multi-
stage sampling technique was employed to collect data in two senatorial districts — Borno Central and
Borno South using purposively technique. A total sample size of 500 smallholder rice farmers were
randomly and proportionately selected using simple random sampling technique from the list of
smallholder rice farmers obtained from their association in 20 wards of four (4) Local Government
Areas in the study area for the analysis. The result of the mean production function indicates that
coefficients of cultivated area, rice seed and hired labour were all positive and significant at 1% while
coefficients of fertilizer, family labour and chemicals were negative but only fertilizer and family labour
were significant at 10% and 1%, respectively. The finding of the variance function shows that rice seed,
chemicals, hired labour, family labour and age of rice farmers were found to be risk-increasing inputs
and factor respectively while cultivated area, fertilizer and education were risk-decreasing inputs and
factor respectively. The finding of the technical inefficiency model shows that household size, rice
farming experience, off-farm income and fertilizer were positive and significant at 1%, 5% and 10%
respectively while age of farmers, contact with extension workers and membership of rice smallholder
farmers’ association were negative and significant at 5% and 1% respectively. It was recommended
that risk-averse smallholder rice farmers should use less of rice seed, chemicals, hired labour and
family labour, and more of cultivated area and fertilizer as compared to a risk-neutral smallholder
farmers in the study area.

Keyword: Risks, Production Inputs, Technical Inefficiency, Smallholder, Rice Farmers, Borno State,
Nigeria

INTRODUCTION

Agriculture remains a key source of livelihood for most households and the leading engine of
economic growth in developing countries and Nigeria inclusive. The development of agricultural
sector is therefore a public priority. The Nigeria Gross Domestic Product (GDP) at basic constant
price (real GDP) grew by 2.27 per cent year-on-year from 269.80 trillion in 2018 to ¥71.39 trillion in
2019 compared to 1.91 per cent in 2018 (Asunloye, 2020). The growth was largely due to the
agricultural sector’s contributions of ¥10.50 trillion, with 25.2 per cent shares of the total GDP
respectively in 2019 (Asunloye, 2020). In Nigeria, agriculture is the largest economic activity in the
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rural area where almost 50% of the population live (Umeh & Adejo, 2019). The state of agriculture in
Nigeria remains poor and largely underdeveloped and the sector continues to rely on underdeveloped
techniques to sustain a growing population with little efforts to add value. This has negatively
reflected on the productivity of the Nigeria agricultural sector, its contributions to economic growth as
well as its ability to perform its traditional role of food production among others. This state of the
agricultural sector has been blamed on heavy dependence on oil and its consequences on several
occasions (Umeh & Adejo, 2019; Falola & Haton, 2008).

Nigeria is the largest rice producer in Africa and it currently produces about 8 million tonnes of rice
out of the Africa’s average of 14.6 million tonnes of rice annually (Anonymous, 2020). The Federal
Government of Nigeria is aiming at 18 million tonnes of rice production by 2023 (Anonymous, 2020).
It is projected that Nigeria’s rice consumption will rise to 35million metric tonnes by 2050, increasing
at the rate of 7% per annum due to the estimated population growth (Umeh & Adejo, 2019; Central
Bank of Nigeria (CBN), 2015). Rice is among the three leading food crops of the world, with
maize (corn) and wheat being the other two. All three food crops directly provide no less than
42% of the world’s required caloric intake (Klynveld Peat Marwick Goerdeler (KPMG), 2019).
Globally, rice is a staple food to over 50% of people, providing over 19% of global human per capita
energy (KPMG, 2019). Human consumption accounts for about 78% of global production while the
balance serves other uses such as feed (KPMG, 2019).

Rice is one of the major staple foods in Nigeria, consumed across all geo-political zones and
socioeconomic classes in Nigeria. Only about 57% of the 6.7 million metric tonnes of rice consumed
in Nigeria annually is locally produced, leading to a supply deficit of about 3 million metric tonnes
(KPMG, 2019). With rapid growth in the country’s population which is estimated to exceed 200
million by 2019, it is expected that the demand for rice will be sustained and increased in the
foreseeable future.

In Agriculture, risk is an inherent part of the production process (Asche & Tveteras, 1999). Even more
so in developing countries such as Nigeria where subsistence agriculture predominates, production
risk is an issue of great concern. Any production related activity or event that is uncertain is
characterized as production risk. Agricultural production implies an expected outcome or yield.
Variability in outcomes from those expected yield creates risks to the producer’s ability to achieve
financial goals. Reducing variability in expected yields has been a major focus of farm managers.
Agricultural risk can be categorized into two main types namely, production risk which is
characterized by high variability of production outcomes and price risk resulting from volatility of the
prices of agricultural output and inputs. The effect of risk and uncertainty is more significant in
developing countries such as Nigeria due to market imperfections, asymmetric information and poor
communication networks (Fufa & Hassan, 2003; Wanda, 2009). The stochastic nature of agricultural
production is in most cases a major source of risk, because, variability in yield is not only explained
by factors outside the control of the farmer such as input and output prices, but also by controllable
factors such as varying the levels of inputs. (Antle, 1983).

Encouraging increase in agricultural production particularly in the rice industry is a strategic goal of
the Nigerian government. ‘’The smallholder farmers mostly apply smaller amount of farm inputs than
they would if they maximized anticipated profits. These farmers in some cases do not use or only
partly use improved innovations, even when these improved innovations would provide more
revenues on labour and land than some pre-existing technologies’ (Guttormsen & Roll, 2014). The
unique possible justification for this unwillingness amongst smallholders in most developing countries
of the world might be the observed risk profile related with these technologies. According to Just &
Pope (1979) input such as fertilizer can increase the anticipated yield but in turn increase risk. The use
of fertilizer and other farm inputs among smallholders in developing countries is lesser mainly due to
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high cost and probably the smallholder’s inability to acquire credit (Evenson & Gollin, 2003).
Therefore, the anticipated increase in fertilizer use could increase farm output. The risk related with
increased use of fertilizer and other farm inputs is closely associated to the smallholder’s know-how
and experience in farming. As a result, farmers with more years of experience in farming may
possibly have the ability to reduce risk related with improved technologies.

According to Byerlee et al. (1998), a farmer that is educated would, for example, apply fertilizers and
other farm inputs properly, thus decreasing the variability of production. These practices would result
in improving well-being of the farmers who are risk-averse. In case of the risk-neutral farmers, this is
a precise specification. Though, studies by Bromley & Chavas (1989), Ramaswami (1992),
Fafchamps & Pender (1997) and Groom et al. (2008) showed that smallholder farmers are risk averse.
This study thus analyzed production risk and technical inefficiency among smallholder rice farmers in
the study area. The analyses in this study shows how rice smallholders used farm inputs to increase
yield and decrease the variability in yield. One of the major significant typical of agricultural
production procedures is that random production tremors can be observed merely after inputs
decision. Therefore, inputs level influence the anticipated output level and level of output risk
(Guttormsen & Roll, 2014). Although in the researcher’s anticipation all production inputs were
expected to increase yield, according to Shankar et al. (2008) ‘’some among the production inputs
could decrease the level of output risk, while others may possibly increase it’’.

Efficiency measurement was introduced by Farrell (1957), known as technical competence. This
efficiency is determined through efficiency score for each firm. Firms could be analyzed and
evaluated and then compared with suitable corresponding firm. There is scope for additional increase
in smallholder’s rice output from existing hectares, if resources are properly harnessed and efficiently
allocated. Hence, this study becomes crucial in examining the risks associated with production inputs
and technical inefficiency among the smallholder rice farmers in Borno State, Nigeria.

Objectives of the Study

The main objective of this study was to estimate risks associated with production inputs and technical
inefficiency among smallholder rice farmers in Borno State, Nigeria. The specific objectives were to:
estimate production risk associated with inputs used in the smallholder rice production in the study
area; and estimate the determinants of technical inefficiency among the smallholder rice farmers in
the study area.

Hypothesis of the Study

The following hypotheses were postulated for testing; i) HO: there is no technical inefficiency effects
in the Cobb-Douglas stochastic frontier production function model of the rice smallholder farms
without risk specification; ii) HO: there is no technical inefficiency effects in the Cobb-Douglas
stochastic frontier production function model of the rice smallholder farms with risk specification; iii)
HO: there is no risk associated with the use of production inputs by the rice smallholder farmers; iv)
HO: the determinants of technical inefficiency have no influence on rice production among the
smallholder farmers.

THEORETICAL FRAMEWORK AND LITERATURE REVIEW
Production Theory

Production can be considered as a procedure where farmers make use of a given amount of inputs
(represented by input vector X) to produce an amount of output (represented by ) ) (Hokkanen, 2014).

The farmers transform a given amount of farm inputs into outputs using some technology of
production, which could be characterized either by set-theoretic notions or the accustomed production
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function method. The explanation of production theory can begin by introducing the sets of input and

output along with the technology set for a particular production technology. The set of technology ‘¥
can be well-described as the set of achievable production systems, which could be produced with
definite technology of production particular to the unit of production observed (Hokkanen, 2014):
This can be expressed as follows:

¥ = {(y,x): x , this can yield y}

The border of this set is instinctively the production frontier, which re-counts maximum output
producible for any given input vector. The sets of input of the same production technology are
therefore described as the sets of inputs vector that are achievable for each component of the output
vector ) .

p(») ={x:(y.x)e ¥}

Also, the border of this set forms isoquants of the input for the technology of production. Lastly, the
output set can be described as the set of achievable outputs, for every likely input vector X.

p(x)={y:(y,x)e ¥}

Similarly to the sets described above, the border of the output set describes isoquants of the output for
a particular output y . According to Coelli et al. (2005), the technology and output sets have overall

properties that include non-negativity, weak essentiality, non-decreasing in input and also concave in
input. In contrast to the set depiction, production can as well be considered by the accustomed
production function as a parametric description of the production procedure for a particular farmer.
According to Kumbhakar & Lovell (2003), this depiction though necessitates that the process of
production is single output or as an alternative the output vector can be sum up to a compound output
vector by means of some optimum weights. The production function provides the association between
inputs and outputs, with particular properties that depend on the functional form preferred. The
production function permits for the consideration of multiple number of inputs and outputs

Theoretical Framework for the Study

For the purpose of this research, the Stochastic Frontier Analysis (SFA) was extended by examining
the risk associated with the use of production inputs by the rice smallholder farmers since it is more
robust following Bokusheva & Hockmann (2006) as:

yi=f(x;; a) e" TE;
Where:
y; = output of the i-th rice smallholder farm;
x; = vector of rice production inputs used by the i-th smallholder farmer;
o = vector of technology parameters;
1i=1,2,3,.......... , rice smallholder farmers;
f (x;; o) = production frontier;
TE; = output-oriented technical efficiency of the i-th rice smallholder farmer; and

v; = producer-specific random component.
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The technical efficiency (TE) is the ratio of observed output to maximum feasible output in a state of
nature represented by exp(v;):

i

fx:a)e”

Though, the conventional specification of a stochastic production function has a feature that could
extremely limit its potential to portray production technology properly (Bokusheva & Hockmann,
2006). One of the major significant drawback of the traditional multiplicative stochastic specification
of production technology is the implicit assumption that if an input has a positive effect on output,
then a positive effect of this input on output variability is also imposed (Bokusheva & Hockmann,
2006). According to Just & Pope (1978), the effect of an input on output should not be tied a priori to
the effect of input on output variability. As an alternative, Just & Pope (1978) suggested a more
general stochastic production function specification that comprises two general functions: one that
specifies the effects of the input on the mean of the output and another that specifies the effect of
input on the variance of the output:

yi=f(xi; 0) + g (xi; B) vi
Where:
f (x;; o) = mean production function
g (x;; B) = variance production function.
o = vector of the mean production function parameters
B = vector of the variance production function parameters

v; = stochastic term assumed to be independently and identically distributed standard normal random
variable. N (0, 1), therefore, E(y) = f(x), and V(y) = 92 (x). Consequently, the effect of inputs has been
divided into two effects, that is, the effect on mean production and the effect on variance production.
Since the variance of y is specified as a function of the production inputs g(x;; B), the Just & Pope
(1978) production function thus, exhibits heteroscedasticity. The marginal production risk is
expressed as:

ovar(y)

=29 (x;B) g (x; B)
ox,

The marginal production risk could be positive, negative or zero depending on the signs of g(x;; B)
and gu(x;; B), where the latter is the partial derivative of g with respect to production input k. There are
usually some chances for incorporating technical inefficiency (u) into the Just & Pope (1978)
production function. These are: a) in additive form suggested by Battese er al. (1997), “’in this
situation, the technical inefficiency term is attached to the variance production function, together with
the random term representing production uncertainty’’. It is expressed as:

y=fa)+g(xp) (v-u)

b) In multiplicative form proposed by Kumbhakar (2002), where the technical inefficiency term is
attached to the mean production function. It is expressed as:

y=f(x o) (I-u) +g(x; ) v

Jjournals@arcnjournals.org manuscriptiarci@gmail.com 54|Page



International Journal of Agricultural Science & Technology

At this point an additional assumption expressed as: exp (-u) = 1-u has to be introduced. c¢) In the
more flexible form proposed by Kumbhakar (2002), here an additional function q(x) for explaining
technical inefficiency is further introduced: It is stated as:

y=fx0)+gx;B)v-gx;yu

Hence, models under (a) and (b) are exceptional cases of the model under (c). Based on the selections
of the q(x) function, the model in (c) can be reduced to model under (a) when q(x) = g(x) or to model
under (b) when q(x) = f(x).

Empirical Studies on Production Risks and Technical Inefficiency

Some earlier studies investigated the effect of risk on agricultural production by directly incorporating
a measure of risk in the traditional production functions. Just and Pope (1979) study focused on
production risk, determining it by variance of output. They also recommended the use of the
production function specifications satisfying some desirable properties. The key focus in their
specification is to allow inputs to be either risk increasing or risk decreasing. The Just-Pope
framework, however, does not take into account producer’s attitude towards risk (Kumbhakar, 2002).
Love & Buccola (1991) extended the Just-Pope function to consider producer’s risk preferences in a
joint analysis of input allocation and output supply decisions. Similarly, Wan & Battese (1992)
suggested an alternative stochastic frontier production function which permits the estimation of
technical efficiency to account for production risk. In their study, the influence of production risk was
investigated by directly incorporating a measure of risk in the traditional production function.

Moser & MubBhoff (2017) compared the use of risk-increasing and risk-reducing production inputs
with the experimentally measured risk attitudes of farmers. They employed the Just-Pope production
function that indicates production inputs’ influence on output risk, and a Holt-Laury lottery was used
to measure farmers’ risk attitudes. They tested whether more risk averse farmers use more risk-
reducing and less risk-increasing production inputs. They used a unique data set which includes 185
small-scale rubber farmers on the Island of Sumatra, Indonesia. The result of the Just-Pope production
function indicates that higher fertilizer usage had a risk-reducing effect, whereas higher herbicide
usage had a risk-increasing effect. Comparing this with their outcome of the Holt-Laury lottery, they
found that more risk averse farmers used more fertilizer (risk-reducing) and less herbicides (risk-
increasing).

Guttormsen & Roll (2014) examined production risk in a subsistence agriculture in the Kilimanjaro
region of Tanzania using Just & Pope (1978) framework for modeling risk. The data for their study
was based on a 2002 survey data of subsistence farmers in the Kilimanjaro region of Tanzania. Their
result indicated that extension services do not increase the mean production of the farmers, it could
reduce production risk. Furthermore, Guttormsen & Roll (2014) asserted that in the past, agricultural
extension and subsidized conventional inputs such as high-yielding seed varieties, fertilizer and
pesticides, have become essential element of agricultural aid programs in developing countries.
Though, results of this form of aid were rather uncertain, and numerous donor nations have decreased
their supports in rejoinder. Risk-averse smallholder farmers would tend to consider both the variance
in output and the expected mean. They could hence choose inputs levels that differ from the optimal
input levels of risk-neutral producers, who consider only the expected mean.

Roll et al. (2006) investigated how production risk could influence the way a risk averse producer like
a subsistence farmer chooses optimal input levels. The data for their study was based on a dataset
obtained from a survey on smallholders in the Kilimanjaro region in Tanzania.
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Risk averse producers will take into account both the mean and the variance of output, and thus
farmers are expected to choose input levels which differ from the optimal input level of risk neutral
producers. Production risk is of paramount importance in developing countries (Roll, Guttormsen &
Asche, 2006), since variance in production might have severe consequences for the farmer. To model
the production decision problem under such circumstances, they have made use of the reason that
production risk can be treated as heteroskedasticity. Their finding revealed that there was presence of
output risk in inputs. They re-estimated the mean and variance function using a maximum likelihood
estimator, and correct the standard errors to provide valid inference.

Bokusheva & Hockmann (2006) analyzed production risk and technical inefficiency in Russian
agriculture. Their study investigated production risk and technical inefficiency as two possible sources
of the production variability. A production function specification accounting for the effect of inputs
on both risk and technical inefficiency was used to describe the production technologies of the
Russian farms. They used panel data from 1996 to 2001 on 443 large agricultural enterprises from
three regions in central, southern and Volga Russia. The findings indicate that there were significant
differences in production technologies in the three investigated regions.

Ogundari & Akinbogun (2010) modelled technical efficiency with production risk: A study of fish
farms in Nigeria. Data from a total of 64 fish farms randomly sampled from Oyo State, Nigeria. Their
study used the stochastic frontier model with flexible risk specification. The findings indicates that the
mean fish output is significantly influenced by labour, fertilizer, and feed. They further revealed that
fertilizer and feed were found to be risk-increasing inputs, whereas labour was a risk-reducing input.
The result also revealed that labour, farming experience, education, and access to market significantly
decreases technical inefficiency of farmers.

METHODOLOGY
Study Area

Borno State is one of the largest States in Nigeria, covering a total land area of 69,435 square
kilometer, about 7.67% of the total land area of the country (Ministry of Land & Survey, 2019). The
State lies approximately between latitudes 10°02°N and 13°04N and between longitudes 11°04°E and
14°04E (Ministry of Land & Survey, 2019). It shares boundaries with Adamawa State to south Gombe
State to South east and Yobe State to the east. It also shares International boundaries with the
Republic of Chad northwest and Cameroon to the southwest. According to the 2006 census figures,
Borno State has a population of 4, 151,193 with a population density of approximately 60 persons per
square kilometer (National Population Commission (NPC), 2006). The state is presently structured
into 27 Local Government Areas that include: Maiduguri, Jere, Bama, Gowza, Kala Balge, Ngala,
Mafa, Marte, Monguno, Guzamala, Bayo, Kuya Kusar, Biu, Shani, Kaga, Askira Uba, Hawul, Gubio,
Kukawa, Abadam, Mobbar, Magumeri, Nganzai, Konduga,

The State, which is predominantly agrarian, is characterized by three natural agro-ecological zones
which include the Sahel savannah in the extreme north, the Sudan savannah in the central part and the
northern Guinea Savannah in the southern part (Folorunsho, 2006). The climate of the area is
characterized by dry and wet season. The wet season lasts from March to October, while the dry
season is from October to April. The average annual temperature is about 30°C with a maximum of
45°C in March and a minimum of 15°C during the dry harmattan season. The annual rainfall ranges
from 400mm to 700mm in the north and S00mm to 900mm in the southern part (Folorunsho, 2006).
The soil types are clay, sandy loam, clay loam, sandy etc. With common weeds such as Sudan grass,
spear grass pennisetum spp, gamba grass striga spp etc, with herbs and shrubs. Major crops grown in
the area include millet, sorghum, groundnut, rice, wheat, cowpea bambaranut, etc. Vegetables such as
tomatoes, okro, onion, pepper, etc. and livestock such as cattle, sheep, goat, pigs, camel, horse and
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donkey. The major occupations of people in the area are farming, cattle rearing and fishing. The
principal ethnic groups are kanuri, Shuwa/Arab, Bura, Marghi, and Gwoza. Others include Fulani,
Hausa, etc.

Research Design and Sampling Technique

The research design employed for this study was the survey research design. In which structured
questionnaire was used during the survey process. Multi-stage sampling technique was employed for
the study. In the first stage, two (2) senatorial districts — Borno Central and Borno South — were
purposively selected out of the three (3) senatorial districts in the State. This was because most of the
rice producing areas in Borno North were not accessible by farmers due to insecurity. In the second
stage, two (2) Local Government Areas (LGA) were purposively selected from each of the (2)
senatorial districts. These LGAs include Dikwa, Jere, Askira Uba and Biu LGAs, making a total of
four (4) LGAs for the study. These were major rice producing LGAs in the selected senatorial districts
of the State. While in the third stage, five wards were randomly selected from each of the four (4)
LGAs, making a total of 20 wards for the study. Finally, a total sample size of 500 smallholder rice
farmers were randomly and proportionately selected using simple random sampling technique from
the list of smallholder rice farmers obtained from their association in the 20 wards for the analysis.

Sample Size for the Study

A sample size of 500 smallholder rice farmers were randomly and proportionately from the 20 wards
of Dikwa, Jere, Askira Uba and Biu LGAs across the two (2) senatorial districts using simple random
sampling technique. According to Krejcie & Morgan (1970) and Yamane (1967), a sample size of 500
smallholder rice farmers was adequate for a study of this nature. The formula for the determination of
the sample size is therefore expressed as:

N
n=———
1+ N(e)
Where:
n = Sample size
N = Population size (sample frame)
e = Level of significance = 5%

1 = constant

Sources of Data

Data for the study were collected from both primary and secondary sources of information. The
primary data were collected using structured questionnaire that was designed and administered to 500
smallholder rice farmers in the study area. The secondary sources of information included journal,
bulletins, textbooks, internet, conference papers, past projects, dissertation etc.

Method of Data Collection

Primary data were collected by employing survey instruments via face-to-face interview using
structured questionnaire. The questionnaire were administered by the researcher alongside trained
enumerators (extension agents) of the Borno State Agricultural Development Programme (ADP).
Qualitative information were also recorded from selected smallholder rice farmers with a view to
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having the right output from the survey work. To ensure validity of the data, information were
triangulated through conducting discussions with extension agents and other staff of the zonal
agricultural offices in the study area. Data were collected on rice output, production inputs, age of
farmers in years, education measured in years spent in school, household size in numbers, rice
farming experience in years, off-farm income and rice income both in naira; access to credit, 1 if rice
smallholder farmer has access to credit and 0 otherwise; contact with extension workers, 1 if frequent
contact with extension agents and 0 otherwise; and membership of rice smallholder farmers’
association, 1 member and 0 otherwise.

Analytical Technique

The analytical tools employed for this study includes descriptive statistics and stochastic frontier
Analysis (SFA) with flexible risk specification. Descriptive statistics such as frequency, percentage
and mean were used to organize and summarize the findings to achieve specific objective (i). The risk
associated with the use of production inputs and technical inefficiency of the rice smallholder farmers
were estimated using the Cobb-Douglas functional form which gave the best functional form that
adequately represented the data. Though, other forms such as translog and quadratic functional forms
were also employed to determine the best functional form that adequately represents the data. The
Cobb-Douglas functional form was used to achieve specific objective (ii) and (iii). The reduced form
of the Cobb-Douglas model is specified as:

InY, =ay+a,InX, +a,, InX, +a,InX,, +a, InX, +a;, In X, +a,InX, +V,-U,

Where:
InY= rice output in kg/ha;

a, = slope of the intercept;

Q, —a, = parameter estimated;

InX, = cultivated area in ha;

InX, = rice seed in kg/ha;

InX; = fertilizer in kg/ha;

InX, = chemicals in liters/ha;

InXs = hired labour measured in man-days/ha;

InX, = family labour proxy by opportunity cost of labour measured in man-days/ha;
i = number of rice smallholder farms;

The Cobb-Douglas functional form imposes serious restrictions on the technology by restricting the
production elasticities to be constant and the elasticities of input substitution to be unity (Villano &
Fleming, 2004). The translog functional form model is expressed as:

1nYl.:ao+ZailnXl.+%Z ZaiklnXilnin+a6X6i+%z Z o, InX X, +V,-U,
i=l k k

i< i<
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Where: k = number of variable inputs and other variables as previously defined. The quadratic
functional form is specified as follows:

Yi:a0+2 aiXi+%i i o X, X, +V, =U,
pa =k

Having specified the functional forms above, the model for technical inefficiency following Battese &
Coelli (1995) is expressed as:

My =06, + Z 6,2,
i=l
Where:
Z, = age of farmers in years;
Z, = education measured in years spent in school;
Z5 = household size in numbers;
Z, = rice farming experience in years;
Zs = off-farm income in naira;
Zs = rice income in naira;
7, = access to credit, 1 if rice smallholder farmer has access to credit and 0 otherwise;

Zg = contact with extension workers, 1 if frequent contact with extension agents and 0 otherwise; Zo =
membership of rice smallholder farmers’ association, 1 member and 0 otherwise;

7, = fertilizer in kilogram.

RESULTS AND DISCUSSION
Production Risk Associated with Inputs Use in the Smallholder Rice Production

The findings of mean production, variance and technical inefficiency functions in table 2 were
estimated based on Cobb-Douglas production function. The Cobb-Douglas functional form is highly
restrictive according to Bokusheva & Hockmann (2006), though the study tried other functional forms
such as translog and linear-quadratic for robustness check which provided poor estimates. Most of the
estimated coefficients of the translog and linear-quadratic functional forms were negative and
insignificant, monotonicity and quasi-concavity were generally not achieved. That is, the first-order
coefficients estimates of all inputs in the quadratic functional form which is interpreted as marginal
products of the inputs calculated (Ogundari & Akinbogun, 2010; Bokusheva & Hockmann, 2006),
were not positive, meaning absence of non-negative production elasticities.

The likelihood ratio (LR) test statistics in table 2 reveals that the coefficients of the production
variance function were different from zero, meaning that the Cobb-Douglas stochastic frontier
production model with risk specification was the best representation of the data. The null (HO) is thus
rejected. The value of lambda (A) 232876.600, implies that the variation in sigma (u) was more
pronounced than the variation in the random component sigma (v). The null (HO) is thus rejected. The
lambda (L) represents Cobb-Douglas production model with a risk specification, implying technical
efficiency difference among smallholders rice farms were the main causes for variation of rice yield.
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The null (HO) is thus rejected. This still emphasizes on the variance associated with the technical
efficiency estimates when the production risk constituent is left out in stochastic frontier production
model specification. The coefficients of cultivated area, rice seed and hired labour were all positive
and significant at 1%. This is consistent with the production theory (Tijani, 2017). While coefficients
of fertilizer, family labour and chemicals were negative but only fertilizer and family labour were
significant at 10% and 1%, respectively in the mean production function. The result further indicates
that cultivated area and hired labour had the highest elasticity of 0.3592 (35.92%) and 0.1418
(14.18%) followed by 0.1227 (12.27%) for rice seed.

Analysis of the coefficients of the production variance function in table 2 indicates that rice seed,
chemicals, hired labour, family labour and age of rice farmers were positive while cultivated area,
fertilizer and education were negative. This implies that rice seed, chemicals, hired labour, family
labour and age of rice farmers were found to be risk-increasing inputs and factor respectively while
cultivated area, fertilizer and education were risk-decreasing inputs and factor respectively. A risk-
increasing inputs increases production variability while risk-decreasing input decreases production
variability among smallholder rice farmers (Tijani, 2017). This suggests that a risk-averse smallholder
rice farmer uses less rice seed, chemicals, hired labour and family labour; and more of cultivated area
and fertilizer as compared to a risk-neutral rice smallholder, which could have effect on rice
production. Generally, since rice smallholders receive some assistance from government in form of
anchor borrowers loan, subsidies, improved seeds, training workshops etc, it is likely that these might
influence their behaviour/propensity towards more risk-taking activities, such as the use of more
production inputs which are risk-increasing.

Table 2: Production Risk Associated with Inputs Use in the Smallholder Rice Production

Estimated Coefficients Standard Error Z- Statistics

Items Parameters
Mean Production Function:
Constant InX, 7.891578 0.7099317 11.12%**
Cultivated area (ha) InX, 0.3592006 0.096316 3.73%**
Rice seed (kg/ha) InX, 0.1226834 0.0318754 3.85%**
Fertilizer (kg/ha) InX; -0.260335 0.2059459 -1.26%**
Chemicals (liters/ha) InX, -0.0287505 0.0431459 -0.67
Hired labour (man-days/ha) InX; 0.1417381 0.030901 4.59%**
Family labour (opportunity cost of InXg -0.1134322 0.0305235 -3.72%%*
labour) (man-days/ha)
Production Variance Function:
Cultivated area By -4.027221 2.70786 -1.49%**
Seed B2 0.3729317 0.2832945 1.32%*
Fertilizer used Bs -1.06072 0.2127306 -4.99***
Chemicals B4 0.0954834 0.2185442 0.44
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Hired labour Bs 0.1882831 0.3650607 0.52

Family labour Be 0.453763 0.1545788 2.94%x*
Age of Rice farmers B, 0.1034902 0.0296536 3.409%**
Education Bs -8.513203 5.015558 -1.70%**

Variance Parameters:

Lambda A 232876.600
(23792537.65%*%)

Sigma Squared 6 0.0287
(8.660%**)

Sigma u Oy 0.1695

Sigma v Oy 7.28

Log likelihood -311.72265

Wald chi-square (6) 77.74
(0.0000%***)

Source: Computed using field survey data, 2021, Figures in parentheses represents z-value,

*%* = Significant at 1%, **= Significant at 10%

Determinants of Technical Inefficiency among the Smallholder Rice Farmers

The finding of determinants of technical inefficiency estimation based on Cobb-Douglas production
frontier function with risks specification in table 3 shows that household size, rice farming experience,
off-farm income and fertilizer were positive and significant at 1%, 5% and 10% respectively while
age of farmers, contact with extension workers and membership of rice smallholder farmers’
association were negative and significant at 5% and 1% respectively. The positive coefficient of
household size implies that oil palm smallholders with large number of persons in their households
tend to be technically inefficient. The reason could be due to the fact that an increase in number of
persons in the household leads to an increase in household consumption expenditure, which would
carry away some proportion of the household income meant for the procurement of modern farm
inputs and other farm operations that can lead to technical inefficiency (Daniel et al., 2015).

The positive coefficient of rice farming experience also suggests that as the smallholder rice farmer’s
experience increases technical inefficiency would likely increase, which sounds illogical. This might
be due to the effect of age of the farmer (Reddy & Sen, 2004). The reason could probably be due to
the fact that farmers with more years of farming experience are older (Tijani, 2017). The positive
coefficient of off-farm income suggests that rice smallholders who earn higher income from off-farm
activities were likely to be technically inefficient than low income earners. The reason could be due to
the fact that smallholder farmers with greater responsibilities tend to exert more pressure on their
meager incomes obtained from off-farm activities than those with less responsibilities.

Table 3: Determinants of Technical Inefficiency among the Smallholder Rice Farmers
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Determinants Estimated Coefficients  Standard Z-value
error

parameters
Constant Zy 1.351859 0.5916679 2.28%**
Age of farmers (years) Z, -0.014087 0.0062797 -2.24%*
Education (years spent in school) Z, -0.0423105 0.0401049 -1.05
Household size (numbers) 73 0.1213203 0.0388325 3.12%%*
Rice farming experience (years) Z4 0.0119757 0.0086924 1.38%*
Off-farm income (naira) Zs 0.0000304 0.0000129 2.36%*
Rice income (naira) Zs -5.16e-07 8.40e-07 -0.61
Access to credit (dummy) Z; 0.1813548 0.2506858 0.72
Contact with extension workers Zg -2.125821 0.2708532 -7.85%**
(dummy)
Membership of rice smallholder Z, -1.587515 0.2291034 -6.93%**
farmers’ association (dummy)
Fertilizer (kilogram) VAT 0.0003755 0.0002165 1.73*

Source: Computed using field survey data, 2021, Figures in parentheses represents z-value,

*%* = Significant at 1%, **= Significant at 15%, *= Significant at 10%

The positive coefficient of fertilizer in table 3 implies that technical inefficiency likely increases with
increase in the amount of fertilizer used by the rice smallholder farmers. The reason for the
inefficiency might be due to over utilization of fertilizer in rice production. Hence, the more the
amount of fertilizer used the higher the level of technical inefficiency among the rice smallholders.
The negative coefficient of age of farmers implies that older rice smallholders are likely to be
technically efficient than their younger ones. The reason for decreased in technical inefficiency
among older rice farmers than their younger counterpart could be due to the experience they have
acquired over the years.

The negative coefficient of contact with extension workers implies that smallholders who associates
with extension agents were likely to be more efficient than those who do not have contacts. This is
plausible because smallholders who had contacts with extension agents obtain information on
recommended farming technologies and useful information that could improve their production
efficiency and make them more efficient (Reddy & Sen, 2004). The negative coefficient of
membership of rice smallholder farmers’ association, implies that technical inefficiency likely reduces
with rice smallholder being a member of farmers’ association. The significance of membership of rice
smallholder association cannot be overemphasized (Tchale, 2009), because farmers who are members
of an rice farmers’ association would get advantage from the mutual knowledge among themselves in
the areas of new farming techniques, have more access to agricultural information, credit and
economies of scale in accessing production inputs, as well as more improved ability to adopt
innovations (Bhatt & Bhat, 2014). Thus member smallholders tend to be likely technically efficient
than non-members.
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Conclusion

In agriculture, risk is an inherent part of the production process. Even more so in developing countries
such as Nigeria where subsistence agriculture predominates, production risk is an issue of great
concern. Any production related activity or event that is uncertain is characterized as production risk.
The study concluded that rice seed, chemicals, hired labour, family labour and age of rice farmers
were found to be risk-increasing inputs and factor respectively whereas cultivated area, fertilizer and
educational level were risk-decreasing inputs and factor respectively. The finding of the study further
concludes that household size, rice farming experience, off-farm income and fertilizer were positive
and significant at 1%, 5% and 10% respectively while age of farmers, contact with extension workers
and membership of rice smallholder farmers’ association were negative and significant at 5% and 1%
respectively.

Recommendations
The following recommendations were made based on findings of the study:

i. The government should re-strategies the extension service program for effective monitoring and
supervision of the rice smallholder farmers for proper use of farm inputs that would enhance their
efficiency levels.

ii. There need to improve the quality of adult education extension program to educate the rice
smallholder farmers

iii. The risk-averse rice smallholder farmers should use less of rice seed, chemicals, hired labour and
family labour; and more of cultivated area and fertilizer as compared to a risk-neutral smallholder.
These would have effect on rice production in the study area.

iv. There is need for the theoretical framework for examining technical efficiency among rice
smallholder farmers in the study area to be extended to take account of production risk.
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Abstract: The study examined constraints to women's livelihood activities in Maiduguri Metropolitan Area of
Borno State, Nigeria. The specific objectives of the study were to describe the socio-economic characteristics of
the respondents in the study area, examine the types of livelihood activities engage in by the respondents in the
study area and identify constraints affecting livelihood activities of the women in the study area. Data for the
study were obtained from both primary and secondary sources. Primary data used for the study were obtained
through the use of structured questionnaires and interviews. A proportionate and random selection was used,
spreading over 15 political wards of the Local Government. A total of 150 respondents were selected for study.
The analytical tools used was descriptive statistics such as the frequency distribution and percentages in
categorizing the respondents on the basis of their socio-economic characteristics, types of livelihood activities as
well as constraints affecting livelihood activity among women. Results of the study revealed that majority (80.6%)
of the respondents were between the ages of 20 and 40. Majority of the respondents were married 68.7% and had
Qur'anic education 44.7% respectively. Most of them are civil servant and occupied by business activities (42.7%)
and the household size of 6 - 10 (62.7%) engage in livelihood activities. It was also evident from the study that
about 33 of the respondents earned between N1000 to N2000 as weekly income. The result showed that 59% were
into petty trading as a livelihood activity. It was revealed by the study that majority (96.7%) of the women
indicated that lack of capital was their major constraint. Other serious constraints include unavailable credit,
access to market among others. The study recommended that enlightenment programme should be pursued so that
women can be educated on the importance of participating in livelihood activities that are available within their
locality.

Keyword: Women, Constraints, Livelihood, Activities

Introduction

Women perform many tasks in the home which include income generating activities such as
petty trading, hair plaiting, weaving of mat and baskets, selling cooked food, tailoring among
others and at the farm level women generate income from agricultural activities such as
keeping poultry, animal husbandry, crop processing and as well as trading of agricultural
produce. According to Kwaghe (1999), a large proportion of rural traders in West Africa are
women. They are involved in the trading of mainly food items and other household livelihood
activities such as plaiting, selling cooked food etc in the rural open market or in confined
compound, depending on their religion and socio-cultural beliefs. Women are in livelihood
activity which ranges from farm to off-farm enterprises, earning vital income for themselves
and their families. These activities include crop production, harvesting, threshing of the
crops, food processing, weaving of mats and baskets, crafting and trading to meet up their
livelihood needs in the same vein Ogunbameru et al., (2006) found that women were
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involved in agricultural activities such as food processing, marketing, milking of cow and
keeping of poultry in order to combat poverty and as source of income, for home
consumption, recreation and hobby. On their part Njoku and Adesope (2007) reported that
livelihood activities for rural women include petty trading, tailoring, thrift saving, farming,
cooking at occasion and hair plaiting. They further stressed that pressure on the income and
assets of rural farm families have forced them to diversify into non-agricultural activities as a
way of improving livelihood.

Livelihood activities according to Ellis (1999), is the activities assets and the access that
jointly determine the living gained by the rural households and this livelihood can be
summarized into four headings, location, assets, substitution and options. Women in
Maiduguri Metropolitan Area are involved in a wide range of livelihood activities whereby
they take advantage of the water body around the town as well as crop and livestock that
survive within the geographical location, hence leading to the engagement in wide range of
income generation activities such as animal husbandry, crop processing, weaving of mats and
basket, threshing of farm produce and so on.

Olawoye (2002) observed that presently there is an upsurge of female - headed household in
the rural areas of most regions. This is to say that theoretically, women's activities in the
informal sector enable them effectively combine their productive and reproductive roles
because hours of work are flexible, permitting them to care for their children and engage in
livelihood activities (Emmanuella, 2009). Informal economic sector today is being dominated
by women who are faced with a lot of constraints such as lack of capital, lack of knowledge
on marketing, lack of access to land and extension services among others (Onyenechere,
2009). Mate (2005) observed that migration of male counterpart, wage cut, male or husbands
being killed are other constraints affecting women which make them diversify their
livelihood for family sustenance. This study therefore analyzed constraints to women
livelihood activities in Maiduguri Metropolitan Area of Borno state Nigeria.

Methodology

The study was conducted in Maiduguri Metropolitan Council (MMC) of Borno State,
Nigeria which is one of the twenty-seven (27) local government areas of the state. It has a
population of about 521,492 (census, 2006). The area is situated between 11 50N and
longitude 14.45 E. It shares boundaries with Konduga local Government to the north and
north —west and Jere local government to the south. The vegetation is typically sahel
savannah, consisting mainly of grasses and drought resistance trees. Maiduguri Metropolitan
is inhabited by the Kanuri, Shuwa, Babur, Marghi, Hausa, Chibok etc. Climate for most part
of the year is hot and dry with maximum temperature 45 C and minimum temperature of 25
C. It has short rainfall duration with precipitation range of 500mm-600mm per year falling
between the month of June and September. The area is usually covered with shrubs, herbs
and shale grasses. The crops that are mostly cultivated include millet, cowpea, guinea corn,
groundnut and maize. In the Local Government Area, women engage in a variety of
livelihood activities essential to support the development of their family and the Local
Government as a whole. They are involved in agricultural activities (food crop processing
and livestock production) and non-agricultural activities (tailoring, trading, weaving of basket
and mats, plaiting, milking and pottery) among others (Ministry of Women Affairs and Social
Development, 2019). Data for this study was obtained from both primary and secondary
sources. A proportionate and random selection was used in selecting the respondents. A total
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of one hundred and fifty (150) respondents were selected for study. The analytical tools used
was descriptive statistics such as the frequency distribution and percentages

Results and Discussion

Socio - Economic Characteristics of Respondents

Socio - economic characteristics of respondents vary significantly depending on the variables
the study wants to find. Such differences play important role in influencing their engagement
in livelihood activities. The result of the socio-economic characteristics considered for this
study is presented in Table 1

Age: The result in Table 1 shows that 2% of the respondents fell below 20 years old. This
group constituted the lowest percentage. One reason for the small number of the respondents
in this category could be that the teenagers are still under the care of their parents and have no
felt -need struggle for livelihood. All their needs are being met by their parents, guardians
and/or anybody to whose household they belong as dependent.

The age classes 20-30 and 31-50 constituted 47.3% and 33.3% of the respondents in
respectively. When added together, the respondents in these age categories constituted the
majority (80.6%) are in their productive and energetic age bracket. Therefore, the fact that the
largest number of the respondents was found to be within these age classes is an indication
those women were active enough to participate in livelihood activities to earn a living. The
results of this study agrees with that of Vosanka et al, (2010) which showed that most of
women were between 20 - 50 years of age, meaning they are in their economical active age to
undertake various livelihood activities. This finding also agrees to the findings of a study by
Bzugu and Hayatu (2007) where it was showed that smallest farmers in Mubiregion were in
their active ages and can engage in activities that generate funds for their livelihood activities
with women inclusive.

Marital Status: This study revealed that 68% were married, 5.3% were single, 10.7% were
divorce and 15.3% were widowed (Table 1). Married people have enormous responsibilities
by virtue of their status, which could make them engage in livelihood activities to generate
funds specially to cater for their family and especially their children. This finding is in
agreement with that of Okoro and Odebode (2009) who examined that rural women who
were engage in livelihood activities majority (68%) were married women this implies that
there is a significant relationship between marriage and engagement in livelihood activity
particularly among the rural women.

Education level: Results on Level of Education Table 1 shows that most (44.7%) had
Qur'anic Education, 33.3% had no formal Education. 16.7% had gone through primary
Education whereas only 2.7% had completed secondary Education and 2.7% completed
tertiary Education. This disagrees with the observation made by Okoro and Odebode (2009)
that education play a vital role in formal orientation on livelihood activities; a condition
which could create better insight in livelihood activities. Wanyama et a/ (2010) found in their
studies that education has a negative significant relationship with livelihood diversification.
The reason for this could be that women to some extends are not allow furthering their
education beyond some certain age limit.
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Table 1 Distribution of Respondents Based on Socio-Economic Characteristics (n=150)

Socio-economic Variables Frequency Percentage
Age

<20 3 2
20-30 71 47.3
31-40 50 33.3
41-50 14 9.3
51-60 8 5.3
Above 60 4 2.7
Marital status

Married 103 68.7
Single 8 53
Divorce 16 10.7
Widow 23 15.3
Educational qualification

Non formal school 50 333
Qur'anic education 67 44.7
Primary education 25 16.7
Secondary education 4 2.7
Tertiary education 4 2.7
Occupation

Business 45 30
civil servant 64 42.7
Civil servant and business 41 27.3
Household size

<5 7 4.7
6- 10 94 62.7
11-14 36 24
Above 15 13 8.7
Weekly income

<1000 16 10.7
1 000-2000 33 22.0
2001-3000 16 10.7
3001 -4000 11 7.3
4001-5000 16 10.7
Above 5000 58 38.7

Source: Field survey 2019

Occupation: Tablel shows that 42.7% of the respondents were engaged in
Business/Agricultural production as their occupation. These occupations include petty trading
selling of weaved mats and basket, selling of farm produced/animal products as well as other
activities. 30% of the respondents were civil servants while 27.3% of them were both civil
servant and were into business. This implies that major occupation of most of the women in
the study area was business like activities. Due to the nature of the norms and values of the
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locality, respondents had to engage themselves in mostly petting trading which can be done
indoors by the women. This agrees with the examination made by Olawoye (2002) that in
developing countries like Nigeria (inclusive) livelihood can only be met by engaging in
diverse livelihood activities.

Household Size: Table 1 shows the result on household size where the highest frequency was
between six to ten consisting a total of 62.7%, about 24% were household size between
eleven to fourteen. Whereas those with the least 4.7% and 8.7% respectively were household
size less than five, this indication implies that a large household size was those mostly
engaged in livelihood activities since the needs of each members of the family has to be met.
This conclusion is in line with the result of studies carried out by Olawuyi and Rahji (2012)
on analysis of livelihood strategies of household heads and where they observed that those
households with more than six members in the family were those mostly engage in livelihood
activities. Similarly, Ayanwuyi and Akintode (2011) on their studies on income generating
activities among rural women in ensuring household food security in ill local government
area who indicated that larger family size and larger number of children in the family
increase the rate of involvement in livelihood activities. This could be because of feeding,
health, Education and other basic needs of life.

Income: Table 1 shows that a good portion (38.7%) had their income above N5000 weekly,
followed by N1000 — N2000 (22%) then 10.7% got income of N2000-3000 and N4000-
N5000 respectively weekly. Those who earn between N3000 — N4000 constitute 7.3%. This
implies that the more the respondents diversify the more the chances of increase in income
among women. The result is in collaboration with what Raufu et a/ (2012) found in their
studies on economic analysis of rural women's income from non-timber forest product in life,
Osun state Nigeria revealed that respondents get income from the non-timber livelihood
activities of different types which earns them a reasonable income.

Table 2 Distribution of Respondents Based on Types of Livelihood Activities Engaged
in.

Livelihood Activities Frequency Percentage*
Petty trader 89 59.3
Hair plating 81 54.0
Weaving of mats and basket 67 44.7
Poultry keeping 45 30.0
Animal Husbandry 45 30.0
Crop Production 98 65.3
Dairy/milk processing 36 24.0
Tailoring 32 213
Food processing 16 10.7
Civil servant 32 21.3
Others 16 21.3
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Source: Field Survey, 2019

Percentage are based on multiple response

Table 2 present the distribution of the respondents based on the types of the livelihood
activities in which they were engaged in. The distribution shows that majority (59.3%) of the
respondents were found to be engaged in petty trading. This implies that most women get
their source of income from petting trading which include selling of both farm and non-farm
goods so that they can cope with natural disasters and theft. 54% of the respondents were
involved in hair plating as a source of income. It is an indoor livelihood activity that requires
less capital and requires no labour. About 52.3% were involved in crop production which
includes farming of crop such as Okra, Sorrel, Sesame seed as well as Cowpea. Tailoring is
another important livelihood activity that most women get their income from. This is due to
the facts that it is an indoor livelihood activity. Some women combine both farming and
indoor activities. This is in agreement with Kabir et a/ (2012) where they observed that most
housewives in rural and urban areas combine both farm and nonfarm livelihood activities in
order to meet their family needs.

Table 3 Distribution of Constraints Affecting Livelihood Activities of the Respondents

Constraints Frequency Percentage* Rank
Lack of adequate capital 145 96.7 1
Lack of access to working asset 78 52.0 4
Gender disparity 67 44.7 5
Lack of knowledge on change on price of produce 67 44.7 5
Difficulty in access to market 98 65.3 3
Unavailability of credit 102 68.0 2
Low sales 41 27.3 6
Poor harvest/yield 23 15.3 7
Norms and religious values that exclude women 41 27.3 6

Source: Field survey 2019
Percentage are based on multiple response

In Table 3 various constraints encountered by the respondents were shown, where majority
(96.7%) of the respondents indicated lack of adequate capital as one of the serious constraints
that makes it difficult for them to engage in multiple livelihood activities was ranked the first.
The respondents were aspiring to engage in more than one activity, but they cannot do so
because of lack of capital or fund. Also 68% of the respondents indicated that lack of access
to credit facilities is a problem to them. This has been a decade's problem most credit aimed
at assisting women do not get into the right channel, it is being diverted to the other
counterpart. Since women do not have access to credit it has posse a problem in involving in
livelihood activities. This agrees with Ayanwuyi and Akintonde (2011) in Iba local
government area of Ogun State it was reported that constraints affecting women's livelihood
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activities includes: poor access to credit was the major problem (81.1%) other like poor
access to farm input (45.6%) and food scarcity (52.2%). Mutaingadura (2010) and
Ashimolowo and Otufule (2012) found that women do not have enough and access to money
to participate in income generating activities.

Table 3 also showed that the third ranked was 65.3% of the respondents found it difficult to
access market places and this has been a great constraint to the rural women. They argued
that the roads leading to a better market where they will either sell their produce and product
at the village markets are mostly bad and threaten by rubber.

Other constraints found in the studies are lack of access to working asset 52%, as the forth
lack of awareness in new skills 27%, lack of knowledge on change on prices of produces, low
sell, poor harvest yield 44.7% and gender disparity are 44.7% respectively were ranked fifth
among those constraints affecting women participation of engagement in livelihood activities.
These agree in similar studies conducted by Eboh and Ocheoha (2002); Franklin (2007); Eze
(2002) and ogunlela and Muktar (2009). Also the Table shows that 27.3% indicated that
norms and religious values excuse women from participating in certain livelihood activities,
rural women sometimes are in purdah restricting women's contact with outside society and
this has led to lack of support for new income generating activities while the least of all was
poor harvest with 15.3%.

Conclusion and Recommendations

It was observed that rural women were in their active and productive age, therefore, they
were able to engage in livelihood activities that generate income to support their basic needs.
Majority of the women were married, mostly were self-employed through engaging in
various types of occupation, only few combine livelihood activities and government
employment. The Educational backgrounds of the respondents were mostly Qur'anic
education. The study also showed that most rural women can only record what they earn per
week than monthly because it is easier to remember and calculated, livelihood activities that
is lucrative and requires less capital as well as less labour are that the rural women preferred,
all these are to increase their income so that they can meet up with the family necessity hence
reducing poverty condition one can conclude that the more the livelihood activates, the more
the possibility of increase in unit income of the household. A number of constraints affected
the women in the study area, among them, the difficult constraints were lack of adequate
capital, unavailable credit facilities and difficulty in accessing market. The study
recommended that enlightenment programme should be pursued so that women can be
educated on the importance of participating in livelihood activities that are available within
their locality.
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Abstract: An experiment was designed to study the effect of Laptadenia hastata leaf meal (LHLM) on
performance, and carcass characteristics of broiler chicken. A total of two hundred and forty day-old broiler
chicks of the Agrited strain were randomly assigned to 4 dietary treatment groups of 60 chicks each replicated
Sfour times (15 chicks per replicate) in a complete randomized design (CRD) arrangement. The birds were fed
similar diets at both starter and finisher phases of growth containing varying quantity of LHLM. Birds in Group 1
served as the control and were fed diets without LHLM. Those in Groups 2, 3, and 4 were fed 250,500, and
750g/100kg diets respectively. Parameters measured include body weight, body weight gain, feed intake, water
intake, feed conversion ration (FCR) and mortality. Results showed no significant (P >0.05), was observed for
birds fed diet 3 compared to 2.79, 2.65 and 2.40 for those fed Diets 1,2, and 4 respectively. No significant
(P>0.05) difference was observed among the carcass parameters except for the dressed weight, dressing
percentage and neck weight. On the organ relative weight, there were no significant effects (P>0.05) on heart. On
the organ relative weight, there was no significant effects (P< 0.05) affected proventiculus and gizzard weights. It
was concluded that Laptadenia hastata leaf meal can be included up to 500mg in broiler diet for improved growth
performance and carcass characteristics.

Keyword: Leptadenia hastata, Broiler Chicken, Stator, Finisher

INTRODUCTION

The poultry industry in Nigeria in the last decade has been greatly affected by high
cost of feed. The provision of feed alone has been reported to account 60-80% of the
total cost of livestock production in developing countries such as Nigeria (Igboeli,
2000; Esonu, 2000). In view of this, there is increased interest by Nigerian livestock
farmers to harness unconventional feed ingredients. The use of unconventional
feedstuff is gaining more recognition in the field of animal nutrition. This is basically
due to the high cost of conventional feeds which is a contributory factor to high cost
of livestock production in Nigeria (Obh, 2006). Hence, widely cultivated vegetables in
the tropics and sub-tropics need to be exploited. The leaves of these vegetables can
contribute protein and vitamins, there complementing the inadequacies of most
feedstuffs (Ifon and Bashir, 1980).
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The rapid growth of broilers demands that they be supplied with high quality diets to
sufficiently cater for their nutrients requirements. The principal constituents of
broilers are soft tissues which are mainly proteins. The protein required by depends
primarily on the amount needed for maintenance of health, tissue integrity and for
productive for purposes (Olomu and Offiong, 1980). Broiler chicken production is an
important source of income and employment. Meat from broiler chickens has become
important dietary component of the People in Nigeria. Chicken meat is an important
source of high quality protein; it is easily digested and contains all essential amino
acids. It is also an excellent source of Vitamin A, thiamine, riboflavin and niacin
(Roberts et al., 1999).

Although dietary vitamin and mineral requirements for birds have been periodically
re-established NRC (1984;1994). Some aspects of these requirements are continuously
questioned. The requirement are normally determined in young birds by using purified
diets and in thermoneutral conditions; however, the actual requirement can be quite
different in poultry production system, as the birds are subjected to stressful situations
that can be avoided during experimental trials (Lesson and summer 1997). Vitamin or
mineral supplements in diets have been evaluated in the last few years as a way of
reducing the cost of broiler chicken production (Skinner et al.,1992). Several reports
have show the effect of vitamins or minerals during the finisher period on the
performance of broiler chickens (Deyhim and Teeter, 1993).

Vitamin-mineral premix is the combination of vitamins and minerals which is added
to the formulated diet to meet-up the requirements of at least few vitamins and
minerals that are deficient in the formulated diet. Inclusion of vitamin-mineral premix
in the formulated diet has become indispensable practice because feed ingredient do
not contain all essential vitamins and minerals at the right amounts needed for the
requirement of chickens (Bhowmik, 1996). Critiacal vitamins (Choline, Folic acid,
pantothenic acid, pyridoxine, riboflavin, vit-A, vit-D3 and vit-E) and minerals
(calcium, phosphorus, copper, iodine, iron, manganese, sodium and zinc) should be
checked carefully in the diet. It is not unusual to add all vitamins in poultry diets.
Minerals and vitamins contribute only 10 percent of the total cost of feed (Singh and
Panda, 1988). Reducing safety margin of these vitamins and minerals can restrict
performance of birds with heavy losses.

Several medicinal plants have been used as dietary adjunct and in the treatment of
numerous diseases without proper knowledge of their function. Ethnobotanical
information obtained from traditional medical practictioners in northern Nigeria
revealed that L. hastate is used for the treatment of diabetes mellitus. The antibacterial
and antimicrobial effect of L. hastate would have been reported (Aliero and Wara,
2009) and the result of its toxicity studies show that plant is relatively safe to use
(Tambuora et al., 2005).
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MATERIALS AND METHODS

Study Area

The study was conducted at the Poultry Production and Research Unit of Animal
Health and Production Technology Department, Umaru Ali Shinkafi Polytechnic,
Sokoto, Sokoto State. The experiment lasted for eight weeks.

Sokoto State is located between latitudes 12° and 13°N and between longitudes — 4°
and 6°E in the northern part of Nigeria at an altitude of 350m above sea level
(Mamman et al., 2000). The state falls within the Sudan Savannah Vegetation zone to
the south and Sahel Savannah to the north while alternating wet and dry seasons. The
hot dry spell extends from March to May and sometime to June in the extreme
northern part. A short cool, dry period (Harmattan) occurs and last between late
October and late February (Malami et al., 2001). Mean annual temperature is 34.9°C
with the highest in April ranging from 38 to 40°C and the lowest in January ranging
from 13 to 16°C (SEPP, 1996).

Sources of Ingredients for Experimental Diet

The major feed ingredients (maize, ground-nut cake, wheat offal, blood meal, bone
meal and lime-stone) used for the study were sourced from the Sokoto central market
while methionine, lysine and premix were sourced from vendors within Sokoto
metropolis.

Sources and Processing of Laptadenia hastata Leaves

Fresh leaves of L. hastatawere collected from the wild usually at river banks and
lowlands where they thrive better. The leaves were dried under shade and then ground
to powder using motar and pestle and preserved in airtight plastic container, until they
were required for use.

Experimental Birds, Diets and Procedure

A total of 240 day-old broiler chicks (Arbor acre strain), were divided into 4
treatment groups. Each group of 60 chicks were divided into 4 groups of 15 chicks to
serve as replicates using complete randomized design (CRD). Similar diets were
formulated and fed to the birds at starter phase of growth (0-4 weeks of age), except
that brids on the control diet contained no LHLM added to it. Diet 2 had 250g LHLM,
Diet 3 and 4 contained 500 and 750g LHLM, respectively. The composition for the
starter diets is shown in Table 1.1 Similarly, during the finisher phase of growth, diets
fed to birds in treatment groups 1,2,3, and 4 and 0, 250, 500 and 750g LHLM,
respectively. The composition of the diets fed at the finisher phase of growth is shown
in Table 1.2, Table 1.3, shows the calculated nutrient composition of the starter and
finisher diets.
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Table 1.1: Percentage composition of broiler starter diets

Dietary treatments

Ingredient 1 2 3 4
Maize 57.00 57.00 57.00 57.00
Groundnut Cake 30.00 30.00 30.00 30.00
Wheat Offal 5.00 5.00 5.00 5.00
Blood Meal 4.00 4.00 4.00 4.00
Bone Meal 2.00 2.00 2.00 2.00
Limestone 1.00 1.00 1.00 1.00
Vitamin-Mineral Premix 0.30 0.30 0.30 0.30
Methionione 0.20 0.20 0.20 0.20
Lysine 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30
Total 100 100 100 100
Laptadenia hastate leaf meal 0 250¢g 500¢g 750¢g
Calculated analysis
Metabolize Energy (Kcal’kg) 2956 2956 2956 2956
Crude Protein (%) 23.25 23.25 23.25 23.25
Crude Fibre (%) 3.11 3.11 3.11 3.11
Ether Extract (%) 4.32 4.32 4.32 4.32
Calcium (%) 1.17 1.17 1.17 1.17
Phosphorus (%) 0.43 0.43 0.43 0.43
Methionine (%) 0.49 0.49 0.49 0.49
Lysine (%) 1.26 1.26 1.26 1.26
Cost of Feed Per kg (&) 75.79 77.04 78.29 79.54
Table 1.2: Percentage composition of broiler finisher diets
Dietary treatments

Ingredient 1 2 3 4
Maize 60.00 60.00 60.00 60.00
Groundnut Cake 22.00 22.00 22.00 22.00
Wheat Offal 10.00 10.00 10.00 10.00
Blood Meal 3.00 3.00 3.00 3.00
Bone Meal 2.50 2.50 2.50 2.50
Limestone 1.50 1.50 1.50 1.50
Vitamin-Mineral Premix 0.30 0.30 0.30 0.30
Methionione 0.20 0.20 0.20 0.20
Lysine 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30
Total 100 100 100 100
Laptadenia hastata leaf meal 0 250¢g 500¢g 750¢g
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Calculated analysis

Metabolize Energy (Kcal’kg) 2913.70 2913.70 2913.70 2913.70
Crude Protein (%) 20.00 20.00 20.00 20.00
Crude Fibre (%) 3.18 3.18 3.18 3.18
Ether Extract (%) 4.12 4.12 4.12 4.12
Calcium (%) 1.52 1.52 1.52 1.52
Phosphorus (%) 0.51 0.51 0.51 0.51
Methionine (%) 0.47 0.47 0.47 0.47
Lysine (%) 1.10 1.10 1.10 1.10
Cost of Feed Per kg (N) 71.61 72.86 74.11 75.36

Table 1.3: Proximate composition of dried leaves of Laptadenia hastata leaf meal

Nutrients Content
Dry Matter (DM%) 92.67
Protein (%) 9.61
Carbonhydrates (%) 58.56
Lipids (%) 58.56
Fibre (%) 11.33
Ash (%) 13.83
Ca (%) 0.12
Mg (%) 1.27
P(%) 0.54
K(%) 1.131
Na (%) 1.29

Source: Hassan et al., (2007)

Management of Experimental Birds and Data Collection

The experimental birds were first kept for three days after transport to take care of
stress due to transportation. During the three days they were administered anti stress
drug (Vitalyte). They were later weighted and randomly allotted to their respective
treatment groups. Routine management practices including feeding, supply of water;
medication and vaccination were carried out as described by (Oluyemi and Roberts,
2000). This birds were housed on deep litter. Before the arrival of the birds, the pens
were cleaned and disinfected with germicide solution (Izal).

Data were collected on feed intake, initial weight, weekly final body weight. Weight
gain and feed intake, weekly weight, final body weight.

Weight gain and feed intake values were determined and used to compute feed
conversion ration. Mortality was recorded as it occurred.
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Results and Discussion

There were no significant differences (P> 0.05) in final body weight gain (g/bird),
body weight gain (g/bird) and weight gain (g/bird/day) among broilers in the treatment
groups (Table 2.1). The higher weight gain of birds fed 500g LHLM at the end of trial
could be as a result of higher digestion of that nutrient consumed by birds and greater
efficiency in the utilization of feed which resulted in enhanced growth Kamal (2001).
Alcicek et al. (2004) and Zhang et al. (2005) had reported that plant leaf meals posses
digestion stimulating properties. The performance of broilers in this study was similar
to, (1898.33, 1892.09, 1871.68, 1884.67) and 1881.14g) reported by Nwogu et al.
(2007) and Obun et al. (2008) because all the values of final body weight gain and
feed conversion ration were statistically the same.

The average feed intake of birds did not differ significantly (P>0.05) between
treatment groups even though birds fed 500g of LHLM consumed slightly more feed
compared to those fed 250, 700g LHLM and the control based diets. The average
daily feed intake of (61.73, 71.89, 76.02 and 74.26/bird/day) recorded across the
treatments was statistically similar to values reported by (60.43, 6971, 74.14 and
67.86g/bird/day) Ani et al. (2008) when they fed raw Bambara nut waste and
supplementary enzymes to broilers from 0-8weweks. However, Obun et al. (2011)
reported higher value 101.67, 100.00, 96.67 and 91.66g/bird/day. Although the
increase in feed intake between birds was higher as the amount of LHLM added to the
diet increased.

Feed conversion ration differed significantly (P< 0.05) between treatments as the
additive levl of LHLM increased from Og in diet 1 to 500g in Diet 3. The birds in
Treatment 3 had better feed conversion ration (2.33) than the others 2.40, 2.65 and
2.79 for 0,250 and 750g LHLM, respectively. The additive level of 500g might be the
most optimum for effective feed conversion ratio in broiler as increase in additive
level up to 750g worsened the feed conversion ration. Feed conversion ration obtained
in this study compared favourably with those recorded by Olabode and Onyekwere
(2010) for broilers chicks fed three different commercial poultry feeds. Feed
conversion ratio is among the important factors to consider when making statement on
cost of production (Sonaiya et al., 1986); Ukachukwu and Anuguwa, 1995). Lower
body weight gain was recorded in the birds fed 250g of LHLM and the poor feed
conversion ration was observed in birds served 750g of LHLM.

Morality was not influenced by dietary treatments during the trial period. There was
no significant differences (P>0.05) between birds in the treatment groups. Since
mortality was similar across the treatment groups, it could be concluded that mortality
was not as a result of the additive inclusion of the test ingredient in the diet of the
birds. It could be due to other factors that equally affected the birds in all treatment
groups and therefore did not agreed with the reports of Doyle (2001), Biu et al (2006)
and Durrani et al.(2008) that the application of medicinal plant reduces the number of
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mortality. Mortality of broilers in this study was considerably higher than the 5%
allowable proportion suggested by Oluyemi and Roberts (2000).

There were significant difference (p<0.05) in feed cost per kg gain among the
treatments. This could be due to the increase in level of inclusion of Laptadenia
hastata leaf meal in the diet. Ani et al., (2012) reported increase in feed cost per kg
gain might be attributed to increase in average daily feed intake. Better significant cost
of feed per kg gain was obtained from bird fed diet 1.

Live weight value of 2136.20g was obtained for birds that were fed 750g LHLM
based diet and the least value of 1838.30g for birds fefd 250g LHLM (Table 6). To the
facat that Laptadenia hastata contained some medicinal properties Aliero and Wara
(2009). This support by the report of Doyle (2001) and Lucy (2002), who stated that
application of medicinal plants allowed chicken to grow strong and healthy. The
dressing percentages obtained in this study was significantly (P<0.05) different among
the treatments. The dressing percentage obtained for diets 1,3 and 4 (74.67,74,19, and
73.65% were higher than the range of 66.56-68.49% obtained by Omojola et al.
(2004).1t appeared that the additive levels of the inclusion of the test ingredient did not
have impact on the carcass characteristics of broilers fed the treatment diets. This is
because most of the parameter did not differ significantly between birds in the four
treatment groups.

The slight increase in organs weights with increasing LHLM the diets might have
resulted from their heavy live weight as reported by Broadhent (1981) since the
surface area and the live weight determine the amount of feathers and visceral organs
required. The increase in the size of liver and gizzard could be related to increase
activity to overcome the effect of toxic anti-narrative compound in the leaf meal and
other ingredient. The significant differences (P< 0.05) that existed between the
treatments in terms of gizzard and proventiculus may be as result of this. The relative
weight values of the organs obtained generally are in agreement with the report of
Fanimo et al. (2005) and Isikwenu et al. (2010), who noted no morphological changes
in the organs weight of birds fed diets compounded from other ingredients.
Hermandez et al (2004), Durani et al. (2008) and Machebe et al (2010) reported no
effect of feeding plant leaf meal on liver (1.88, 1.72, 1.97, 2.03 and 1.98) and gizzard
weight (2.07, 2.13, 2.13, 2.21 and 2.18) whereas, Fairley et al. (1985) associated an
increase in the relative weight of gizzard for the broilers given antimicrobial agents in
their diets.
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Performance of Broilers Fed Laptadenia hastate LM (0-8 weeks of age).

Results of their performance characteristics of Broilers fed LHLM from 0-8 weeks of

age is presented in Table 4.1.

Table 2.1: Performance of Broilers fed Laptadenia hastata leaf meal from 0-8weeks

of age
Diets
Parameter Control (250g) (500g) (750g) SEMz=
LHLM LHLM LHLM

Initial body weight (g/b) 40.89 40.40 40.97 41.00 0.62
Final body weight (g/b) 1943.94 1819.64  2017.61 1861.53 99.63
Today body weight gain (g/b) 1905.61 1779.41 1977.41 1820.53 99.63
Average Weight gain (g/b/d)  1905.61 1779.74 1977.41 1820.53 99.54
Average Feed intake (g/b/d)  34.71 32.47 36.03 33.24 1.78
Average Water intake (g/b/d) 61.73 71.89 76.02 74.26 3.99
Feed conversion ration (FCR) 2.40° 2.65% 233" 2.79° 0.3
Morality (%) 45.00 41.67 38.33 46.67 9.53
Feed Cost/kg gain (3/b) 130.71° 160.70" 166.22°  173.63Y 0.069

abcd: Means within same row with different superscripts are significantly different

(P<0.05)

Table 2.2: Carcass characteristics and weight of parts relative to dressed weights of
broiler chickens fed diets containing Laptadenia hastata leaf meal (LHLM).

Diets

Parameter Control (250g) (500g) (750g) SEM=+
LHLM LHLM LHLM

Live weight (g) 2085.65 1838.30  2017.13 2136.20 102.79
Dressed weight (g) 1558.25 1311.93 1497.00 1576.13 85.29
Dressing percentage (%) 74.67° 71.24° 74.19*  73.65"  0.69
Prime Cuts expressed as
percentage of dressed weight
Back 11.76 11.94 11.94 11.62 0.22
Breast 32.86 33.49 34.39 34.59 0.77
Wing 10.86 11.81 11.00 10.65 0.34
Head 3.42 3.86 3.81 3.38 0.17
Neck 6.82° 6.45% 564° 594> 027
Shank 5.95 6.39 5.66 5.59 0.37
Thigh 28.33 23.07 27.55 28.23 0.82

Abc: Means within same row with different superscripts and significantly different

(P<0.05).
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Table 2.3: Organ characteristics relative to carcass weight of broiler chickens fed diet
containing Laptadenia hastata leaf meal (LHLM).

Diets
Parameter(%) Control (250g) (500g) (750g) SEM<=+
LHLM LHLM LHLM
Gizzard 2.89° 2.78° 2.26° 2.53 0.17
Liver 2.39 2.76 2.71 2.83 0.27
Spleen 0.17 0.21 0.18 0.18 0.02
Kidney 0.19 0.22 0.22 0.20 0.02
Lungs 0.56 0.76 0.61 0.67 0.07
Proventiculus 0.48° 0.65" 0.54™  0.60® 0.04
Intestine 3.55 4.15 422 4.09 0.25
Heart 0.55 0.54 0.53 0.55 0.02
Fats 1.82 2.08 1.72 2.19 0.34
Crop 0.41 0.34 0.39 0.39 0.07

abc: Means within same row with different superscripts and significantly different (p<
0.05).

Conclusion and Recommendation

It could be concluded that Laptadenia hastata leaf meal included at 500g in broiler
diet improved the growth performance without adverse effect on haematology and
carcass. Therefore, LHLM can be used as an additive in the broiler diets.

Based on the observation and findings from the study, the following recommendations
were offered;

e Since the test ingredient Laptadenia hastata is abundant in the study area, there
is need to utilize it is an additional source of vital phytochemicals.

e Higher concentration of the LHLM could be tried in other experiments to see if
the efficacy can be increased for better growth and performance of broiler
production and disease prevention.

o Laptadenia hastataleaf meal is potentially useful for broiler production. It will
be worthwhile to continue investigations into the use of this plant for other
poultry species
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Abstract: Rabbit production has numerous advantages, which has led to its increased production
Rabbit can supply the needs of an average family and is a suitable and cheaper alternative to some
protein sources. Rabbits have also been used as a means of reducing poverty in developing countries.
However, feeding costs represent up to 60% of the total cost of rabbit production. Therefore, the use of
available and cheap ingredients to feed rabbits is highly recommended to reduce production costs
Morning glory (Ipomea asarifolia) is a plant found in abundance in different parts of Nigeria with no
monetary value attached to it. Morning glory appears to be consumed by rabbits without any
detrimental effect. However, its effect on the production performance of rabbits is not known.
Therefore, this study aims to investigate the effect of replacing groundnut hay with morning glory hay
on the weight gain of rabbits. Eighty-four (84) weaner rabbits were divided into four groups, each
having seven (7) rabbits. Four treatments, T1, T2, T3 and T4, were assigned to each group, with each
group being replicated three times. Data were analysed using one-way ANOVA with Tukey’s HSD as
the post hoc lest. There was no significant difference in weight gain of rabbits between treatments
except T2, which was significantly (p<0. 05) lower than the other treatments. It was concluded that
morning glory hay could be conveniently used to replace groundnut hay without affecting the
production performance of rabbits, thus lowering production costs.

Keyword: forage, Ipomea asarifolia. morning glory, rabbits, weight gain.

Introduction

Rabbit production has numerous advantages, which has led to its increased awareness to
reduce food shortages (Baruwa, 2014). Among the numerous advantages of rabbits include a
high rate of reproduction; early maturity; small body size; rapid growth rate comparable to
that of broiler chicken (Rao et al., 1977), high genetic selection potential: efficient feed and
land space utilisation, limited competition with humans for similar food: and high-quality,
nutritious meat (Cheeke, 1980; Arijeniwa et al., 2000). Rabbit can supply the needs of an
average family and is a suitable and cheaper alternative to some protein sources, increasing
the protein consumption of households in Nigeria (Ogbonna, 2015). Rabbit is a micro-
livestock that can produce about 47 kg of meat per doe per year, which is enough to solely
meet the animal protein requirements of a medium-sized family under small scale rural
farming systems (Adedeji et al., 2012; Hassan and Owolabi, 1996). Besides, rabbit meat is
rich in vitamin B and extremely low in cholesterol and sodium levels (Jithendran, 2000;
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Omole et al., 2005). Rabbits have also been used to reduce poverty in developing countries
(Oseni and Lukefahr, 2014). They have been used in development and poverty reduction
programmes due to their low investment and early benefits, and subsistence on renewable
resources for feeding, housing and general management

Feed accounts for the most significant part of the production costs in animal production and
could reach up to 70% of total costs of production. Feeding costs represent up to 60 of the
total cost of rabbit production in France (Coutelet, 2015) and Sierra Leone (Franck et al.,
2016). Therefore, using available and cheap ingredients to feed rabbits is highly
recommended to reduce production costs. Rabbit can turn forage into high protein yet
remains within the investment ranges of the poorest families (Smith, 1991).

Rabbits are commonly fed with forages like groundnut hay and cowpea hay, but these
feedstuffs are becoming more expensive because of their utilisation as feeds in ruminant
production. There is a need to identify cheap alternative feedstuffs which can be used to feed
rabbits to lower their production cost. Morning glory (Ipomea asarifolia) is a plant found in
abundance in different parts of Nigeria. The plant is mainly considered a weed and seldom
grazed by ruminants; hence, it has no monetary value. Morning glory, however, appears to be
consumed by rabbits without any detrimental effect. However, the effect of utilising Morning
glory as forage on rabbits' production performance is not known. Therefore, this study seeks
to investigate the effect of replacing groundnut hay with morning glory hay on the weight
gain of rabbits.

Materials and Methods

The study area is Katsina state, and the experiment was conducted in Federal College of
Education Katsina. The research animals were kept in hutches in the College rabbit house.
Eighty-four (84) weaner rabbits were divided into four different treatments, and each
treatment with three replications containing seven research animals each. The treatments are
given in Table 1 below. The research was conducted using a completely randomised block
design (CRBD). Morning glory was collected from the local environment, chopped and dried
under shade and then fed to the research animals. Cowpea hay, wheat bran and cottonseed
cake/groundnut cake (ONC) were purchased from the market. Cowpea hay, morning glory
and water were fed ad libitum while ONC and wheat bran were fed twice a day, i.e. morning
and evening.

Table 1: The research animals were fed according to the following feeding ratio:

Treatments T1 T2 T3 T4
Cowpea hay (%) 100 75 25 0
Morning glory (%) 0 25 75 100

The initial weight of the rabbits was taken before treatment allocation, and weighing
continued weekly throughout the experiment. Average weight gain was calculated by
subtracting the initial weight from the final weight of rabbits. Data were analysed using one-
way ANOVA (IBM SPSS version 22) with Tukey's HSD as the post hoc test.
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Results and Discussion

Table 2: Weight gain of rabbits fed with various levels morning glory

Parameters T1 T2 T3 T4 SEM P-Values
Mean initial weight (kg) 1.19* 2.03° 123* 1.18 0.096 <0.05
Mean final weight (kg) 338" 3.30°  3.20° 328  0.039 NS
Average weight gain (kg) 2.19° 127 1.97° 2.10° 0.95 <0.05
Average daily weight gain (g) 26.1° 151 235°  250° 1.125  <0.05

% across columns indicates a significant difference using Tukey's HSD

The experimental rabbits at T1 (0%), T3 (50%), and T4 (100%) had similar initial weights of
1.19 kg, 1.23 kg, and 1.18 kg, respectively. The initial weight of T2 (2.03 kg) showed a
significant difference (P<0.05) between the remaining treatments. The final live weights of
the experimental animals were 3.38 kg, 3.30 kg, 3.20 kg, and 3.28 kg for T1 (0%), T2 (25%),
T3 (50%), and T4 (100%) levels which showed no significant difference (P>0.05) between
the treatments. The average weight gain of T1, T3, and T4 were significantly different
(P<0.05) from that of T2, but rabbits in control (T1) had the highest average weight gain. The
average daily weight gain of T1, T2, T3, and T4 are 26.1kg, 15.1kg, 23.5kg and 25.0kg
respectively. This showed that T1, T3, and T4 were significantly (P<0.05) different from T2.
This suggests the rejection of T2 (25%) as it has the highest initial weight (2.03 kg) but ends
with the least weight parameters. This shows that the level of morning glory inclusion at that
treatment was abnormal. This finding is inconsistent with Esonu et al. (2002), who revealed
that Microdesmis purberula at 15% inclusion level depressed growth. Conversely, lyayi
(2001) reported that supplementing cassava leaves up to 20% improved feed intake and
weight gain of pigs. These findings indicated that the higher the level of inclusion of morning
glory in the diet, the higher the performance. This will reduce the cost of production on feeds
as advocated by Esonu et al. (2002) to use the available non-conventional and indigenous
feed sources which are not competed for between man and animals. However, these findings
disagree with Ekenyem (2006), who reported that the inclusion of Ipomea asarifolia leaf
meal beyond 5% reduced the growth rate of grower pig.

Conclusion

The study reveals that morning glory is a good forage that can conveniently replace more
expensive forages like groundnut hay while maintaining the same level of performance in
rabbit production. It is suggested that a standard feeding package for rabbits using morning
glory as the main forage be developed and produced as feeding guidelines for farmers.

Recommendations

% Morning glory hay can be conveniently used to replace groundnut hay without
affecting the production performance of rabbits.

% Morning glory appears to be consumed by only rabbits without detrimental effects. It
can therefore be judiciously utilised.
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% Morning glory has no monetary value attached to it. Therefore it can be used in place
of groundnut hay to reduce the cost of production.

% More research needs to be carried out on the haematological effect of Morning glory
on its feeding to the rabbits.
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Abstract: A frame survey with a complete census based approach and fish composition assessment were carried
from August to December 2019. The objective of the study was to provide information on the number of fishing
unit, fishers, fishing boats, and number of fishing Gourds and the fish composition and distribution some selected
fishing communities’ in Hadejia Jama’are Komadugu Yobe (HJKY)in Northern Nigeria. Purposively selection of
some fishing communities and canoes from landing sites were adopted. A total of sixty two (62) landing sites,
(3320) fisherfolk, (1365) of fishing boats, (20) non-fishing boats, 1414 gourds and (2353) fish assistance were
identified in 32 fishing communities. The highest number of fishing unit, fishers, fishing boats, and number of
fishing Gourds were recorded in Hadejia river basin, followed by Komadugu Yobe River basin while, Jama are
river recorded the least numbers of landing sites, fisher, fishing boats and gourds respectively. Fishing traps of
different design and size (Mali traps, Sankiya Ndurutu) were the most important gear type used by the fisherfolk
with the 51%, followed by gill net (kalli) which pooled 22.5%. Hooks and line (Kujiya) of various size ranged
from number 1-14 were also commonly used in all the fishing communities withl8%. While, cast net (Birigi),
beach seine nets and clap nets recorded (2.8, 2.5 and 1.7 %) respectively. A total of (4312) fish belonging to
fifteen (15) families, twenty-five genera and thirty-four (34) species were observed in the course of this study with
Orechromis niloticus the most abundance fish species. The fish biodiversity in HIKY River basin has seriously
decline and urgent measures are required. Harmonization and enforcement traditional fish law and straightening
the fishing committee to patrol illegal fishing is vital to improve the biodiversity of fisheries of Hadejia Jama’are
Komadugu Yobe basin.

Keyword: Frame Survey, Fish Composition, River Basin

Introduction

The importance of fisheries as a source of food and nutrition cannot be overstated, especially
in the face of population growth and increasing demand for animal protein (Adewole and
Olaleye, 2014, FAO, 2016 and Azrita et al., 2020). Fish constitutes about 30-40% of animal
protein component of the diets in the majority of communities in Nigeria.

The Hadejia Jama’are Komadugu-Yobe basin System (HJKY) is a sub-system of
Lake Chad and one of the most extensive wetland areas in the Northern part of the Nigeria
covering about six northern states which are Plateau, Bauchi, Jigawa, Kano, Yobe and Borno
and has gained international recognition because of the regular presence of migrant birds
(Ladu et al., 2013).
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In Nigeria, several factor such as degradation of land over exploitation, Climate
change, increasing demand for fish and inadequate management of the inland water bodies
has attributed to decline in fish catch and abundance.

In a studies on fish and fisheries of Hadejia Jama’are Komadugu Yobe river basin,
some commercially important species such as Gymnarchus, Citharinus, Lates, and
Hydrocynus etc. are reported being threatened, due to improper management system,
unregulated number of fishermen, unregulated and uncontrolled fishing methods, degradation
of fish habitats associated with excessive inputs of nutrients and contamination, damming of
river for non-fisheries purpose, degradation of wetland, infestation by the water hyacinth and
overfishing (Ladu et al., 2013).

For sustainability of these resources, an adequate knowledge of number of fishers and species
composition is vital. The objective of the paper was to provide information on the number of
fishing unit, fishers, fishing boats, and number of fishing Gourds and the fish composition
and distribution some selected fishing communities’ in Hadejia Jama’are Komadugu Yobe
(HJKY)

Materials and Methods
Study Area

The Hadejia Jama'are Komadugu Yobe (HJKY) River Basin has a total area of about 84,000
km?® and is situated in the Northern part of Nigeria. It traverses six States namely Bauchi,
Borno, Jigawa, Kano, Plateau and Yobe. The main rivers of the basin are the Hadejia and the
Jama’are, which meet in the Hadejia-Nguru Wetlands from where they continue as the Yobe
Basin. Fisheries and aquaculture activities account for 50% of the livelihood and is being
carried out throughout the year (Birdlife international, 2015).

The Hadejia Jama'are Komadugu Yobe (HJKY) River Basin has a total area of
about 84,000 km?® and is situated in the Northern part of Nigeria. It traverses six States
namely Bauchi, Borno, Jigawa, Kano, Plateau and Yobe. The main rivers of the basin are the
Hadejia and the Jama’are, which meet in the Hadejia-Nguru Wetlands from where they
continue as the Yobe Basin. Hospitalia Consultaire (2017). The rivers Hadejia and Kano,
arising in Kano state, and the Jama'are river’s arising in Plateau and Bauchi states, drain into
the Yobe, which flows into Lake Chad. The portion of the floodplain where the Hadejia and
Jama'are rivers meet is known as the Hadejia- Jama'are wetlands. Most of the flow in the
Hadejia River system is controlled by Tiga and Challawa Gorge Dams. The Jama'are River is
presently uncontrolled but a controversial plan exists to build a dam on the river at Kafin Zaki
(Ladu et al., 2013: Hospitalia Consultaire, 2017).

The Komadugu-Yobe subsystem, which forms the border between Nigeria and Niger
over the last 60km, is the only perennial river that flows into the Northern pool of the Lake
Chad in North East Nigeria, contribute less than 2.5 percent of the total inflow into the Lake
Chad. Solomon (2016).

According to Birdlife International (2015), Ladu et al. (2013) and Solomon et al. (2014)
Hadejia Jama’are Komadugu Yobe basin is a major economic hob for pastoralists, fishing
and farming. Blench (2013) reported that nineteen species of fish are the regularly caught in
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the wetlands, but according to previous reports some forty-four species where found, this
signify a decline the fish diversity. Fishermen and farmers in the HNW represent about 75%
of the indigenous community population and the wetlands represent their entire source of
livelihoods through farming and fishing activities. Fisheries and aquaculture activities
account for 50% of the livelihood and this is carried out throughout the year (Birdlife
international, 2015).
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Figure 1. Location of Riparian State and Rivers

Source: Easton and Sarch (1993)

Sampling Technique

The study utilized a multi-stage sampling procedure. In the first stage, Purposive
sampling of 32 fishing communities within the riparian river was Selected followed by
random sampling of thirty (19) fishing villages. The criteria used in selection were based on
the fact that all the fishing communities were within the Hadejia jama’are Komadugu Yobe
river basin. Hence, a total of 19 fishing villages
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Methods of Data Collections

A frame survey of fishing communities was carried out. A complete census technique of
frame survey was carried out from August to December 2019. During the survey, all landing
sites and the facilities available, fishers, fishing crafts and fishing gears by type along the
entire length of the rivers (HJKY) basin were identified and counted. The number of
fishermen and their assistance, fishing crafts (Canoes and Gourds), fishing gears were also
counted, questions were asked verbally read in English and when necessary, translated into
the major local language of the fishermen.

Catch assessment survey was conducted in each of the randomly selected fishing
communities. During the catch assessment survey, fish catches at landing sites were assessed.
The fish caught in each net were removed and transferred into container (bowls) and sorts out
according to species and weighed using top loading weighing balance to determine the fish
weight, while measuring board was used to take the standard length of the fish. The catches
in terms of number were estimated. Fish were identified using identification keys provided
Olaosebikan and Raji (2004) and Reed (1976).

Results
Distribution of Fishing unit, Fishermen and Fishing Crafts and their assistance

A total of sixty — two (62) number of landing sites or fishing units, three thousand
three hundred and twenty (3320) fisherfolk, one thousand three hundred and sixty-five (1365)
of fishing boats, twenty (20) non-fishing boats. One thousand four hundred and fourteen 1414
gourds with total of two thousand three hundred and fifty-three (2353) fish assistance were
identified in 32 fishing communities within the studies area (Tablel). Hadejia River basin
constituted the highest number of fishing unit, fishers, fishing boats, and number of fishing
Gourds, followed by Komadugu Yobe River basin, while Jama’are river recorded the least
numbers of landing sites, fisher, fishing boats and gourds respectively.

The gear types found in this present study were gill nets, cast nets, hook and line,
Traps Clap nets and. beach seine-net and other (Figure 1). Fishing traps of different designed
and size (Mali traps, Sankiya Ndurutu) were the most important gear type used by the
fisherfolk with the 51%. The second most popular fishing gear used among the fisherfolk was
gill net (kalli) which pooled 22.5%. Hooks and line (Kujiya) of various size ranged from
number 1-14 were also commonly used in all the fishing communities with18%. While, cast
net (Birigi), beach seine nets and clap nets recorded (2.8, 2.5 and 1.7 %) respectively. Other
fishing gear used but, occasionally by the fisherfolk in the study area were (rod and line,
scoop net, spears, cutlasses, lift nets) 1.5%

A total of four thousand, three hundred and twelve (4312) fish belonging to fifteen
(15) families, twenty-five genera and thirty-four (34) species were observed in the course of
this study as shown in Table 2. These families include Bagridae, Characidae, Centropomidae,
Clariidae, Cichlidae and Schilibedaec among others. The family Clariidae and Mormyridae are
the families with higher number of species (5 species) and followed by the family Cichlidae
with four (4) species. The family Centropomidae, Distichodontidae, Citharinidae,
Lepidosirendae, Polypteridae, Osteoglossidaec and Malapteruridac were the family with least
species of one (1) each in the Hadejia Jamare Komadugu Yobe river basin. The result showed
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that O. niloticus and B. nurse are the most abundant species with a total number of seven
hundred and twenty-eight (728) and seven hundred and twenty-four (724) individuals which
accounted for 16.88% and 16.79% respectively of the total species observed in Hadejia
jamare Komadugu Yobe river basin. The abundance of C gariepinus and L. coubie were also
fairly high with a total number of two hundred and ninety-three (293) and two hundred and
fifty-six (256) which accounted for 6.79% and 5.94% respectively. The abundance of C.
citharus, D. rostratus and C. nigrodigitatus were found to be very low during the study with
a total number of nine (9), thirteen (13) and twenty (20) and abundance percentage of 0.21%,
0.30% and 0.46% respectively. Other species with abundance percentage that is below 1 are
P. pellucid (0.49), A. occidentalis (0.63%), L. niloticus (0.65%), M. electricus (0.65%), H.
longifilis (0.67%), S. galilaeus (0.67%) and H. bidorsalis (0.81%)

Tablel Distribution of Fishing Unit, Fishers and Fishing Crafts in Hadejia Jama’are
Komadugu Yobe River Basin

Parameters Hadejia Jama’are Komadugu Yobe Total
Number of fishing units 37(59.7) 10 (16.1) 15 (24.2) 62

Numbers of fisherfolk 1801 (54.2) 697 (21) 822 (24.7) 3320
Number of fishing boats 910 (66.7) 129 (9.4) 326 (23.9) 1365
Number of non-fishing boats 16 (80) 0 (00) 4 (20) 20

Number of gourds / calabash 730 (51.6) 293 (20.7) 391 (27.6) 1414
Number of assistance 1492 (63.4) 305 (13) 556 (236) 2353

Frequency

GN CN HL TRPS B.SN CLPN OFGS
Fishing Gears

Figure:1 Fishing Gears Distribution in Hadejia Jama’are Komadugu River Basin
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Keys:

GN=Gillnet,
CN=Cast-net,
H=Hook and line,
CLPN=Clap net
B.SN=Beach Seine net

OFGS= (Hand line, Scoop-net, Spear and cutlass lift nets).

Table 6: Total Fish Species Composition and Abundance in Hadejia Jama’are
Komadugu Yobe River basin

Total %
FAMILIES Genus SPECCIES Abundance abundance
Characidae Brycinus Brycinus nurse 724 16.79
Hydrocynus Hydrocynus forskali 108 2.50
Bagridae Auchenoglanis  Auchenoglanis occidntalis 27 0.63
Bagrus Bagrus bayad 121 2.81
Bagrus filamentous 134 3.11
Chrysichthys
nigrodigitatus 20 0.46
Centropmidae Lates Lates niloticus 28 0.65
Claridae Clarias Clarias anguillaris 156 3.62
Clarias gariepinus 293 6.79
Clarias macromystax 45 1.04
Heterobranchus  Heterobranchus longifils 29 0.67
Heterobranchus bidorsalis 35 0.81
Cichlidae Hemichromous  Hemichromisbinaculatus 95 2.20
Oreochromis Orechromis niloticus 728 16.88
Tilapia Tilapia zilli 137 3.18
Sarotherodon Sarothedon 29 0.67
Cyprinidae Labeo Labeo coubie 256 5.94
Barbus Barbus macrops 174 4.04
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Distichodontidae Distichodus Distichodus 13 0.30
Citharinidae Citharinus Citharinus citharus 9 0.21
Lepidosirendae Protopterus Protopterus niloticus 97 2.25
Polypteridae Polypterus Polypterus 68 1.58
Osteoglossidae Heterotis Heterotis niloticus 64 1.48
Malalapteridae Malapterurus Malalapterus electricus 28 0.65
Mormyridae Gnathonemus Gnathonemus seneglensis 106 2.46
Hyperopisus Hyperopisus bebe 52 1.21

Mormyrop Mormyrop delicious 95 2.20

Mormyrus Mormyrus rume 54 1.25

Petrocephalus Petrcephalus 52 1.21

Mochokidae Synodontis Synodontis filamentous 114 2.64
Synodontis nigrita 119 2.76

Synodontis clarias 120 2.78

Schilibedae Schlibe Schlibe mystus 161 3.73
Parailia pellucid 21 0.49

Total 4312 100

DISCUSSION

Number of fishing unit, active Fishermen and Fishing Crafts and their assistance.

During the period of this study, a total of 62 landing sites were identified in HIKY basin,

about 1374 fishing boat were counted out of which 9 are non-fishing boats. In
addition, about 1414 gourds were also recorded. Three thousand three hundred and twenty
(3320) and 1365 fishers employing various fishing gear/method in the study area gave an
average of 4 fishers per boat (Table 1). The average of 4 fishers per boat observed in this
study is higher than 2 and 3 fishers per boat reported by (Ita et al.,1984; Sikoki and Hart,
1999). The increased in number of fishing crafts within the basin could have been because of
an increased in number of internally displaced person (fishermen) as results of insurgency in
Lake Chad shore. The finding is similar to findings of Van der Knapp et a/, (2014) who
reported that, an influx of displaced peoples and refugees returned to the basin seeking their
ancestral fishing grounds has increased the number of fisher in Lake Tanganyika.

Jjournals@arcnjournals.org manuscriptiarci@gmail.com 9|Page



International Journal of Agricultural Science & Technology

The most popular fishing craft in the present study is the un motorized wood plank
canoe with flat bottom designed which was built locally by the fisherfolk within the fishing
communities. The flat bottom canoe is easy to paddle in shallow river and wetland and can
last for more than three years if there is proper maintenance as confined by this study. Taabu
et al., (2012) also reported that, flat bottomed type called Congo barque, constituted 97% of
the 6,216 fishing crafts operating on Lake Albert. This finding is contrary to NIFFR (2002)
who reported the use of some V-bottom shaped crafts is more popular to fishermen.

Non fishing boats were also reported in negligible numbers in the present study,
probably because of high cost of motorized boats and the shallow nature of the river and
wetlands. This result substantiates the finding of Damilare (2014) who reported that, fishers
in Kainji Lake lower basin are mainly not motorized probably, because of their low cost
compare to the motorized ones. (NIFFR 2002; Ago and Tafida, (2005) also identified the
problem of not using motorized craft as a result of high price of outboard engines. Kabiru et
al., (2017) also confirms high number of un motorized craft in Gurara dam in Kaduna state.

Another important fishing craft observed in this study is gourds. This craft is
common among low earned fishermen. It is used as floats for subsistence fishing by fisher
folk. Ago and Tafida, 2005; Bawa, ef al, (2018) also identified dug-out type and
gourd/calabash craft at the lower basin of Kainji lake. The price of Gourd varies in size.

The study finds it difficult to obtained previous data on number of fishing units,
number of boats and their assistance for comparison with the current finding. This finding
confirmed the report of De Graff (2014) who reported chronic problems of insufficient
human and financial resources allocated for data collection have often resulted in poor-
quality information that has further led to non-use or limited use of statistics for fisheries
management and policy development. Generally, the fishermen in the study area used (simple
fishing gears and equipment, and they catch in small quantity, which is just enough for their
subsistence purpose and small scale commercial purpose which is the characteristic of
artisanal fisheries Tafida ef al., (2011) confirmed that, the fishermen of Kainji Lake in New
Bussa in Nigeria also belong to the group of artisanal fishermen.

Fishing Gears and fishing Crafts

The gear types found in the present study are gill nets, cast nets, hook and line (Long line), Traps,
Clap nets and other gears such as rod and line, scoop nets, spears and lift net are also identified in
negligible number. Those fishing gears fell under FAO (2010) checklist of 11 fishing gears. These
gears are the commonest gear in Lake Alau (Bankole et al., 2003) and Lake Chad basin (Bene and
Neiland, 2003). National institute of freshwater fisheries research (NIFFR), (2002) also acknowledged
these fishing gears in Nigeria.

Assorted traps of different design, shape and size constituted the important fishing
gear among the fishers in HIKY basin. The different fish traps observed during the period of
this study include; ‘‘Sankiya, Ndurutu, Mali and Chakko. They are set in the flood plains,
canals or river shores with or without bait.

The dominance of Mali traps in the study area may be attributed to the availability of
construction materials, cost effectiveness and catching efficiency, especially when hundreds
of Mali traps (Dumbas) were set across channels, rivers draining the floodplain areas, it
catches variety of fish species. Another reason for use of Malian fishing trap according to
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respondents, the gear can also be operated from shallow to large depth, marshy or open river
and can be used for fishing on rough bottom distinctively from cast nets. This finding is in
line with (De Graff, 2014) in base-line report of catch assessment survey of Lake Chad basin,
he revealed that, Mali traps are gears used to catch a large variety of fish species in all the
fishing seasons, due to their small mesh size they collect large numbers juveniles.in
comparison to other fishing gear.

Gill net and hooks of various sizes are also important fishing gears found in this
study. Gill net and Hook and line can be traced back to the mid-70s, as it has been earlier
reported by Seisay, (1998). Gill nets are widely used in artisanal fisheries in developing
countries because they are efficient, relatively inexpensive and capable of catching higher
amount of economically valuable fish than other artisanal gears (Valdez-Pizzini, 1992). The
prominent gillnet found in this study are monofilament gill net of small size range from % to
2' inch mesh size. However, gill net mesh sizes of (% to 2.5 cm) found in the present study
fell short of the FAO, (2010) gill net mesh sizes of 3.17 cm - 7.62 cm. This might have
contributed to the small size and immature ones caught thereby leading to growth over
fishing in the area.

Another fishing net used in open water is seine-net and introduced by fishermen from
Mali for catching clupeids along the Upper Niger. This gear is also common during the
period of the study. This net, popularly called “Dala” net, is made of mosquito netting
material with 3 mm mesh. It has a head rope of 100 — 150 metres with a depth of about 5
metres. The head rope is fitted with floats made of haffia bamboo poles at about 15 cm
intervals. This gear is the common source of conflict among fishermen in the study area.

In addition to the major pre-dominant fishing gears such as traps, gillnets hook and
cast nets, there are other occasional fishing gears and methods used by the fishers’ folk.
These includes; Clap nets, spears, Scoop nets, lift nets etc. Clap nets is occasionally used
during receding and festival days (drying) periods in depressions (fadama) or residual pools
in riverbeds.

In comparison, it has been noted that there is variation in type of gear uses and
seasonality between the selected fishing communities in the study areas. For instance, Mali
traps and fence are commonly used in Hadejia, Nguru-Gashua wetland than jama’are basin
probably because of marshy nature of wetlands and open water of jama’are river. In other
hand cast net is widely used in jama’are basin than Hadejia and Bade fishing communities
of Komadugu. Another reason for low use of Cast nets in Komadugu Yobe may be attributed
to the official ban of the use of castanets.

Similarly, beach seine nets are also predominately used in jama’are basin than Nguru
—Gashua and Hadejia wet land, the predominant use of beach seine nets in jama’are might be
due to open river system, suitable landing sites and Scanty of aquatic vegetation in
comparison with marshy nature of landing sites for beach seine nets.

Due to seasonal variation, active gears such as cast net were used more commonly during the
receding flood and during the low water (period rising). Cast nets, long lines (baited) and
gillnets are used in permanent water bodies by professional fishermen in the study are.

In the present study, it was observed majority of the fishermen used multi gear, i.e.,
one fisherman could own one or more fishing gears such as, one cast net, one set of hook and
line as well as some traps and any of them can be use anytime the fisher wants. According to
reported by ago et al. (2011), different gears are used for targeting fish because of habitat
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changes. According to Bankole (2003), fishers used different kind of fishing gear because of
seasonal variations in species availability. 1 — 3 inches for gillnets.

Fish Species Composition and abundance

Species composition and diversity is a useful parameter for the comparison of communities
under the influence of biotic disturbances or to know the state of succession and stability in
the community (Olawusi-Peters and Ajibare, (2014). The thirty-four (34) species diversity
encountered in Hadejia Jamare Komadugu river basin is an indication of good species
diversity which is higher than the 27 families reported from Asejire dam by Ipinmoroti
(2013); 25 from Oramiri-Ukwa river by Adaka (2014); 12 from Gbedikere Lake, Bassa, Kogi
state by Adeyemi et al. (2010) and 18 from Geriyo lake by Adedeji et al., (2017).

However, Zira et al (2015) reported 47 species from Kiri dam while Mohammed et
al. (2013) encountered 63 species from Halda river of Bangladesh. The fifteen (15) families
encountered in this present study can be said to be fair when compared to family composition
of water bodies of similar status. Adaka ef al, (2014) reported twenty-one families from
Oramiri-Ukwa River, southeast Nigeria. Mohammed also reported twenty-one families from
Halda River of Bangladesh.

Changes in species composition and diversity has been discussed and reported to be
influenced by biotic and a biotic factor, types of the ecosystem, age of the water body, depth
and volume of the water, water level fluctuations (Sukhla and Singh, 2013), gradual and
abrupt changes in physical parameters, river zonation and river continuum with increased
human activities. The differences in the observed fish composition and diversity in this study
compared to others in the same or different ecozones may be attributed to the extended period
of investigation (Teugels et al., 1992) as this study covers a period of twenty-four months.
The number of efforts or researchers in the collection or sampling of species has also been
reported to influence species distribution and composition (Teugels et al., 1992) as only two
(2) fishers per station were employed during this present study.

The fish species abundance in the present study was relatively lower to the earlier
reports of (Tabor 1973; Matthes ,1990) who reported 46 fish species before construction of
Tiga dam for the lower Yobe River and 40 species fish excluding about 30 unidentified
species.

low species recorded may also be attributed to overfishing and alterations in the
environmental condition e.g. the construction of dams (Challawa Gorge, Tiga, Hadejia and
proposed Zaki dam) across river, invasion of aquatic weeds basin. Welcome, (2009) reported
that construction of dams interferes with migratory pathway of species of fish that need to
move within the channel to breeding ground or dry season refugia (an area in which a
population of organisms can survive a period of unfavorable conditions).

Lemly et al., (2000) who reported that fishermen in Hadejia Jama’are basin have
reported that catches are reducing significantly due to invasion of aquatic weeds
(Typhadomingensis) which prevent fishermen from having access to other parts of the
wetlands.
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The dominance of Oreochromis niloticus (Cichlidae) may also be linked to their high
reproductive capacity (Solomon et al., 2016). The prolific breeding of tilapia enables them to
easily populate water bodies especially at locations of least abundance of predators (Ikpi and
Okey 2010) This finding is also similar to findings of Solomon et al., (2017) in kalgwai lake
in Jigawa state; Stephen Dada (2015) in Dogon Kamuku national park, Birinin Gwari,
Kaduna state.

Conclusion and Recommendations

The fish biodiversity in HIKY River basin has seriously decline and urgent measures are
required. Issue to improve the sustainability of fish biodiversity such as harmonization and
enforcement traditional fish law, development of community based fisheries management
plan, establishment of protected area, straightening the fishing committee to patrol illegal
fishing is vital to improve the sustainability of fisheries in Hadejia Jama’are Komadugu Yobe
basin.
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Abstract: Masakwa is a transplanted sorghum grown mostly in the vertisols of the shores of Lake Chad under
residual moisture. Initial clearing of weed is among the most difficult activities. Introduction of herbicide has
tremendously reduced the drudgery aspect and increased area for cultivation and output. This study was
conducted to assess the knowledge, use and abuse of herbicides among Masakwa farmers in Mafa Local
Govermnet of Borno State, Nigeria. Data was collected in 2021 using structured questionnaire administered to
120 masakwa farmers on socio-economic characteristics, knowledge of handling and usage of herbicides and
safety measures applied. Data collected were analysed using simple statistical tool of means and percentage. The
result shows majority (70.8%) of masakwa farmers are male, married (76.7%) with more than 50% older than 40
years of age. The educational level is dominated (45%) by Quranic education with only 15% completing
secondary school. Household size of 6-10 members is the prevailing (40.8%,) and solely (43.3%) rely on masakwa
production as source of livelihood. Most (93.3 %) of the respondents use herbicide and most of them (81.7%) are
educated on use of herbicides by marketers and retailers as the presence of ADP is zero. Application of herbicide
is either by self (16.7%) or family members (38.3%). Introduction of herbicide and guide on usage is mostly (71.7
%) done by marketers/retailers. Farmers violets guide as (93.3%) do not wear protective and 82.5 % apply above
recommended rates. They are of the opinion that higher rates give good results without minding the cost and
heath consequence. However, majority (78%) consider wind direction when spraying. After spray, most (93.3%)
Sfarmers wash their bodies only and do not take bath (96.7%) nor change their cloths (84.2%) but display sign
(71.7%) as warning after spay. Farmers are ignorant on proper disposal of herbicide as more than half the
population either convert it as food (23.3%) or drinking (36.7%) containers. There is therefore the need to
massively educate farmers through deployment of extension agents for effective weed control and wellbeing of the
farmers and environmental safety.

Keyword: herbicide, safety, masakwa sorghum, Lake Chad Basin

Introduction

In the inundation area - the basin of the former larger Lake Chad - a special type of sorghum
is grown on the clay soils (firgi). This dry-season guinea corn is also called dwarf sorghum or
masakwa (Zach et al. 1996). Masakwa sorghum is dry season sorghum cultivars which are
cold, drought tolerant and photoperiod sensitive are commonly grown on heavy clay soils or
Vertisols during harmattan period using residual soil moisture stored from the previous
seasons’ rainfall (Dugje and Odo, 2011; Dugje et al. 2014; Jada et al. 2017). There are about
four million hectares of Vertisols or ‘Firgi’ heavy clay soils that occur mainly between
latitudes 8°30° and 12°30°N and longitudes 10° and 14°E in Nigeria (Klinkenberg and
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Higgins, 1968). The post rainy season sorghum is grown on an estimated area of 102,564 km”
mainly in the Lake Chad Basin of Borno State, North-Eastern Nigeria (Dugje et al. 2014).
The cool dry season offers opportunity for growing the Masakwa cultivars at a time when it is
practically impossible to grow other grain crops without irrigation. The crop contributes
immensely to the local economy of the major producing areas that include Dikwa, Bama,
Ngala, Gwoza, Mafa, Kala Balge, Monguno and Marte Local Government Areas in Borno
State, Nigeria (Dugje et al., 2014; Gworgwor, 2001). Masakwa provides supplementary
supply of grains and forage during the dry season for both human and livestock consumption.

Weed control in Masakwa sorghum is critical during field preparation as the crop is
transplanted to receded flood plains and thrives exclusively on the residual moisture. Farmers
expend more time and energy to clear weeds before transplanting Masakwa sorghum. Weeds
also compete with sorghum plants and can reduce the sorghum yield (Tibugari et al., 2020).
Yield loss due to weeds depends on the duration of weed infestation, the nature and intensity
of weeds, the crop cultivars, and environmental conditions (Barber ef al., 2015; Knezevic et
al. 2002). The introduction of herbicide in masakwa production allows farmers to manage
larger area with less effort and time. However, behaviours of farmers are diverse and needs to
be investigated as reports indicate improper handling practices among users. Farmers
interested in masakwa sorghum, should have access to scientific information in order to learn
how to optimize chemical weed control management and improve the efficacy for safety and
economy. The return of Internally Displaced Persons (IDPs) from Maiduguri to Mafa (Anon.,
2018) and encouragement by the State Government to farm is encouraging and needs
academic backing. The objectives of this study were to assess the socioeconomic status of the
farmers and to determine the knowledge of use and handling of herbicide for the management
weed among Masakwa sorghum farmers in the Shores of Lake Chad Basin of Nigeria.

Methodology

The study was conducted in 2021 in Mafa Local Government, Borno State, in Shores of Lake
Chad. One hundred and twenty structured questionnaires were distributed at random to
Masakwa sorghum producers with the assistance of trained interpreters. Data was collected
on the socio-economic characteristics of the respondents, handling and usage of herbicides
and safety measures used. Data collected were analysed using simple statistical tool of means
and percentage.

Results and Discussion

The socio-economic characteristics of masakwa farmers in Mafa Local Government, Borno
State, in Shores of Lake Chad is presented in Table 1. The result shows that 70.8% of the
respondents were male while 29.2% were female. This shows that the business is male
dominant and could be attributed to the culture of the people as the state is Muslim dominated
State. The domination of crop production by male in northern Nigeria has been reported by
(Sennuga et al. 2020a; Okeke-Agulu and Onogwu, 2014). It also shows that 10.9% of the
respondents were of age 20-30 years, 23.3% were between 31-40 years, 34.28% were
between of 41-50 years, 22.5% were between the ages of 51-60 while only 9.2% have 61 and
above. The result indicates that the business is handled by people of older age of between 41-
50 years (34.2%). Most youths of 40 years and below are seeking for white collar jobs, this
collaborates with the studies of Dahiru (2012). Marital status indicated that (76.7%) of the
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respondents were married, 4.2% were single, 8.3% were divorced and 10.83% were
widow/er. This shows that majority of the business is done by married men as they are
responsible and have to cater for the family. The educational level is dominated (45%) by
Quranic education followed by primary, secondary and tertiary education with 22.5, 15 and
8.3, respectively. 9.2% of the respondent did not attend any kind of education. This suggests
that the respondents in the study area obtained the basic education required for accepting new
technologies. Sennuga et al. (2020b) reported that highly educated farmers tend to adopt
relevant agricultural technologies better than illiterate ones. The household size shows that
6.7% of the respondents have less than 5 members, 40.8% have 6-10 members, 25% have 11-
15, 15.8% have 16-20 while 11.7% have more than 21 household size. This is good as large
family size influences adoption of technology to cater for the family as observed by (Okeke-
Agulu and Onogwu, 2014; Sennuga et al., 2020a). Majority (46.7%) of masakwa farmers
operate in less than 1 ha, 24.2% use 1.1-2 ha and only 7.5% have above 4.1 ha. Farmers in
sub-Saharan Africa are mostly subsistent and operate on small farm size which are easily
managed (Ncheuveu et al., 2021). Majority Most of respondents (43.3%) do nothing apart
from masakwa production, ('19.2%) engage in trading as other source of income, 16.7% are
civil servants while 7.5 and 13.3 do fishing and livestock, respectively. Nearly half the
population feed and sales part of their produce to cater for their other needs.

Table 1: Socio-economic characteristic of Masakwa farmers in Mafa Local Government,
Borno State, in Shores of Lake Chad

Number of respondents Percentage (%)

(N=120)
Sex
Male 85 70.8
Female 35 29.2
Age
20-30 13 10.9
31-40 28 23.3
41-50 43 34.2
51-60 27 22.5
61 and above 11 9.2
Marital status
Single 5 4.2
Married 92 76.7
Divorced 10 8.3
Widow 13 10.8
Education level
Quranic 54 45
Primary 27 22.5
Secondary 18 15
Tertiary 10 8.3
Others 11 9.2
Household size
1-5 8 6.7
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6-10 49 40.8
11-15 30 25
16-20 19 15.8
21 and above 14 11.7
Farm size

Less than 1 ha 56 46.7
1.1-2 ha 29 24.2
2.1-3 ha 16 13.3
3.1-4 ha 10 8.3
Above 4.1 ha 9 7.5
Other source of income

Trading 52 433
Civil service 23 19.2
Fishing 9 7.5
Livestock 16 13.3
Nothing 20 16.7

Source: Field survey, 2021

Table 2 shows knowledge and use of herbicide by masakwa farmers in Mafa Local
Government, Borno State in Shores of Lake Chad. The result revealed that 93.3 % of the
respondents use herbicide and most of them (81.7%) are educated on use of herbicides by
marketers and retailers as the presence of ADP is zero. Application of herbicide in masakwa
farming is gaining acceptance (Mbaya, 2010). Farmer to extension agent ratio is too wide in
Nigeria (Okeke-Agulu and Onogwu, 2014) as such most innovative information reach
farmers through other means. The population apply herbicide by themselves (16.7%) or
family members (38.3%) while others engage labour (26.7%) or assisted by friends (18.3).
The farming system is subsistence hence source of labour is always by self, family or friend
and this is very common in northern Nigeria as reported by (Yusuf, 2018; Sennuga et al.,
2020a). Masakwa farmers are guided (71.7 %) by marketers/retailers (49.5%) and not by
ADP personel. However, most of them violets such guide as (93.3%) do not wear protective
and 82.5 % apply above recommended rates. They are of the opinion that higher rates give
good results without minding the cost and heath consequence. Nevertheless, majority (78%)
consider wind direction when spraying to avoid much inhalation of the chemical as nearly
half (43.3%) of the population have experienced or seen someone affected by the chemical.
Farmers wash, drink milk or lime orange when side effects such as vomiting or dizziness are
observed as they rarely go to hospital.

Table 2: knowledge and use of herbicide by Masakwa farmers in Mafa Local Government,
Borno State, in Shores of Lake Chad

Number of respondents Percentage (%)

(N=120)
Use herbicide
Yes 933 112
No 6.7 8

Source of knowledge
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Friends/neighbours 19 15.8
ADP 0 0
Marketers/retailers 98 81.7
Others 3 2.5
Who sprays herbicide

Myself 20 16.7
Family 46 38.3
Hire 32 26.7
Friends 22 18.3
Any guide on use of herbicide

Yes 86 71.7
No 34 28.3
If yes, by who

Friends/neighbours 20 16.7
ADP 0 0
Marketers/retailers 59 49.2
Others 7 5.8
Do you use protective

Yes 6.7 8
No 933 112
At what rate do you apply

Recommended dose 5 4.2
Below recommended dose 0 0
Above recommended dose 99 82.5
Based on experience 16 13.3
Do you consider wind direction

Yes 94 78.3
No 26 21.7
Any experience of side effect

Yes 68 56.7
No 52 43.3

Source: Field survey, 2021

Masakwa farmer’s safety knowledge and practices after spray of herbicide in Mafa Local
Government, Borno State, in Shores of Lake Chad is presented in Table 3. Most (93.3%) of
masakwa farmers wash their bodies after spray but majority neither immediately take bath
(96.7%) nor change their cloths (84.2%). They are of the opinion that toxicity of herbicide is
insignificant on body and only effective on weeds. The smell is mild and does not kill insects
or animal as such is not lethal to human. This is erroneous notion and farmers need to be
educated on hazardous effects of herbicide and appropriate handling (Sule et al., 2020).
60.8% of the respondents do not clean sprayer nozzle after spray. They however clean
sprayers when next application is not herbicide to avoid killing destruction by residual
herbicide in the sprayer. Farmers usually (71.7%) display signs as warning after spay. This is
to avoid animals graze on contaminated grasses. Farmers are ignorant on proper disposal of
herbicide as more than half the population either convert it as food (23.3%) or drinking
(36.7%) containers. Some (9.2%) store seed which they found to be effective or throw/burry
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(6.7%) while others (24.2) sell, use for ablution or keep other liquids. The poor disposal
practices observed in the current study was common in most developing countries (Ncheuveu
et al, 2021). These poor disposal practices can potentially pose environmental risks in the
Chad Basin floodplain because herbicides may leak from the containers to pollute ground and
surface waters and this necessitates proper enlightenment for the safety of the farmers.

Table 3: knowledge safety of herbicide after spray by Masakwa farmers in Mafa Local
Government, Borno State, in Shores of Lake Chad

Number of respondents Percentage (%)

(N=120)
Do you wash body after spray
Yes 112 93.3
No 8 6.7
Do you change clothes after spray
Yes 19 15.8
No 101 84.2
Do you take bath immediately after spray
Yes 4 33
No 116 96.7
Do you clean sprayer nozzle after spray
Yes 47 39.2
No 73 60.8
Do you display red flag as warning after spray
Yes 86 71.7
No 34 28.3
What do you do with empty can after spray
Drink container 44 36.7
Food container 28 233
Store seed 11 9.2
Throw/burry 8 6.7
Others 29 24.2

Source: Field survey, 2021

Conclusion

Use of herbicide in Masakwa sorghum producers is one of the technologies that has greatly
reduce human drudgery and allow for cultivation of larger areas for more production. From
the study, it could be concluded that farmers have accepted use of herbicide but do not adhere
to recommended practices and safety protocols as most of the introduction and instructions is
by marketers/retailers and not scientifically trained extension agents. There is therefore the
need to deploy extension agents to fill the gap for wellbeing of the farmers and environment.
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Abstract: Agriculture is a primary production venture as such entrepreneur is key factor in the system.
Agriculture especially in the sub-Saharan Africa (SSA), is regarded as the engine of economic growth and
employment generation. Entrepreneurship in most developing countries of the world is considered key to
economic growth and development because of its linkages to other sectors of the economy and provides
employment to greater percentage of the populace. This paper highlights the concept of Entrepreneurship and
need for entrepreneurship in Agriculture vis-a-vis the various subsectors of agriculture: Crop production, fishing,
livestock and forestry, where the crop production contributed the largest segment and it accounting for about
87.6% of the sector’s total output. This followed by livestock, fishing and forestry at 8.1%, 3.2% and 1.1%
respectively. The low percentage contribution of livestock, fishing and forestry to Nigeria economy was stressed
and called for full attention by the government to facilitate entrepreneurship. The basic areas that needed
entrepreneurship development were enumerated in the study. Furthermore, challenges for Development of
entrepreneurship, suggestions to overcome the problems and expected Outcome upon adherence to the
recommendations were outlined. These will certainly cushion challenges faced by Nigeria for several years
especially amongst the rural populace who make the bulk of the nation’s population.

Keyword: Entrepreneurship, Agriculture, employment

Introduction

Agriculture in most developing countries of the world is considered key to economic growth
and development because of its linkages to other sectors of the economy and provides
employment to greater percentage of the populace Oluwatoyese et al. (2015). In sub-Saharan
Africa (SSA), agriculture is regarded as the engine of economic growth and a foremost way
out from poverty; it provides employment to 65% of the region’s population and 75% of its
domestic trade (FAO, 2016).

Nigeria is the largest country in SSA in terms of size and rate of population growth. Its
agricultural sector is the largest employer of labour and income-generating activity, World
Bank (2020). With an estimated population of 212 million people, Agriculture accounts for
26.21% of the country’s GDP and employs over 36% of the country’s population, NBS
(2020). According to FAO (2015), Nigeria is endowed with over 82 million square
kilometres of land which are cultivable, of these, less than 10% are under permanent
cultivation. There is enormous potential for the country to diversify its agricultural
production activities and be self-sufficient in major staple crops, but the country fails to
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judiciously utilize its agricultural sector to meet the demand of its growing population,
enhance exportation and aid growth (Ajekwe and Ibiamke, 2020).

A study on poverty by IFPRI in 2014 as reported by Olomola et al. (2014) indicated that
there is elevated level of poverty amongst households whose source of income and livelihood
is agriculture. Most of these households live in the rural areas, yet the fact still remains that
young people both in rural and urban areas do not show much interest in farming Babu et al.
(2020). Hence, Nigeria’s agricultural activities are often done by the elderly (50+) with
limited or no formal education, Ajekwe and Ibiamke (2020). This, therefore, raises the need
for the country to develop its agricultural sector by promoting Entrepreneurship in
Agriculture for the development of the rural area, reduce poverty, increase income and bridge
the lag between food production and population growth. Entrepreneurship in Agriculture
have a huge scope and very rich potential for achieving rural economic development,
however, according to Verma et al. (2018), problems like lack of awareness among the
people, lack of entrepreneurial culture, poor infrastructural development, lack of adequate
institutional support and government policy makes it not an easy path to walk. Despite these
constraints, Verma et al. (2018), further added that there are so many avenues open for
entrepreneurship development in agriculture. The major opportunities are in agricultural
inputs, farming processes and technology, agriculture output processing and other agriculture
allied sectors like dairy development, poultry, horticulture, and so on. Sustainable value
addition is happening through activities like diversification, value addition, organic farming,
high—tech agriculture, precision farming, marketing, etc. Agriculture Entrepreneurship’s huge
potential is not only in increasing living standards of the rural people, reduce poverty,
increase income and bridge the lag between food production and population growth, but also
in strengthening the national economy by making it globally competitive.

Entrepreneurship in Agriculture

Entrepreneurship is a key factor for the survival and development of small-scale farming in
Nigerian. Small-scale farmers usually operate in a complex and dynamic environment which
include suppliers, traders, transporters, processors and many others. Each of these, according
to Kahan (2012), has a role to play in producing products and moving them through to the
market — through the value chain. Entrepreneurship in Agriculture is the entrepreneurial
process taken up in agriculture or the allied sectors. It includes the process of adopting, new
methods, processes, techniques in agriculture for better output and economic earnings. By
adopting new innovative ideas in agriculture, FAO (2012) stated that an agricultural
entrepreneur becomes an innovator who drives the changes in rural economy; by taking risks
and creating new ways of doing things and taps new markets opportunities. Dollinger (2003)
defines entrepreneurship in agriculture as “the creation of innovative economic organization
for the purpose of growth or gain under conditions of risk and uncertainty in agriculture”.
Verma et al. (2018) defined entrepreneurship in agriculture as a “generally sustainable,
community oriented, directly marketed agriculture. Sustainable agriculture denotes a holistic,
systems oriented approach to farming that focuses on the interrelationships of social,
economic and environmental process”. In this regard therefore, Kahan (2012) suggested that
“successful farmer-entrepreneurs are those that are technically competent, innovative and
plan ahead so they can steer their farm business through the stages of enterprise development
— from establishment and survival to rapid growth and maturity”.
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Entrepreneurship in Agriculture: Why Needed:

Agriculture remains the largest sector in Nigeria contributing an average of 24% to the
nation’s GDP over the last 8 years (2013 - 2020), PwC (2021). In addition, the sector
employs more than 36% of the country’s labour force, a feat which ranks the sector as the
largest employer of labour in the country NBS (2021). Although in terms of contribution to
GDP Nigeria’s agriculture is broadly divided into four sectors — Crop production, fishing,
livestock and forestry, Crop production remains the largest segment and it accounts for about
87.6% of the sector’s total output. This followed by livestock, fishing and forestry at 8.1%,
3.2% and 1.1% respectively, (FAO 2021). The low percentage contribution of livestock,
fishing and forestry to Nigeria economy is an indication that these sectors have not yet been
given full attention by the government.

Agriculture play an important role in the Nigerian economic is confirmed by the certainties
that it contributed 26.21% of the country’s GDP in 2021. For instance, according to NBS
(2021), the annual growth rate for the agricultural sector stood at 16.73% in 2020, which is
slightly higher than in 2019. The sector in the fourth quarter of 2020 grew by 3.42% (year —
on - year) in real terms, an increase by 1.11% points from the corresponding period of 2019,
and an increase of 2.03% points from the preceding quarter which recorded a growth rate of
1.39%. It grew on a quarter on quarter basis at — 3.93%. Real annual growth rate in 2020 was
2.17%. This performance is very meagre if we consider the size of the employment in this
sector. In 2020 — 2021, the GDP contribution of the agricultural sector has been improved
t026.21%. However, with two-third of Nigeria’s rural populations depend on agriculture for
their livelihood and income generation contributing only 26.21% to GDP; indicates the needs
and potential for development of this area. By the analysis above and with reference to the 82
million square kilometres of land which are cultivable, favourable climatic conditions; well
distributed rainfall and abundant natural resources such as fertile land, water resources
(rivers), forests etc. it can be stated that the current performance of Nigeria’s agricultural
sector is not up to the mark. Hence there is clear need for the development of
entrepreneurship in agriculture. Entrepreneurship in Agriculture is needed to develop
because:

1. Agricultural and Horticultural products are locally available

2. Entrepreneurship in Agriculture development has huge potential of creating new
employment opportunities for rural youth.

3. Entrepreneurship in Agriculture helps in checking migration of rural youth from
villages to urban centres and helps in improving living condition of farmers by
providing alternative source of income.

Challenges for Development of Entrepreneurship in Agriculture

Despite the huge potential for the development of entrepreneurship in agriculture in Nigeria,
there are some important challenges which needs to be taken care of very seriously and
timely. They are as follows:

Inadequate infrastructural facilities: Infrastructure is a pre-requisite for any kind of
development. In Nigeria, the infrastructural facilities are very poor particularly with respect
to facilities such as transportation, communication, power and marketing networks.
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Lack of entrepreneurial culture among people: Often a culture of entreprencurship is needed
for farmers to achieve their entrepreneurial vision. In Nigeria, in many areas very poor
entrepreneurial culture has been identified. Lack of education and awareness is causing a gap
in the development of entrepreneurial culture among rural people.

Migration of skilled and talented workforce from rural to urban areas: People from rural area
are migrating to urban area because of very poor infrastructure and facilities in rural areas.
This migration is creating a gap in the rural talent. The lack of employment, skills,
specialization and platforms for people to use their talent causes the migration. Even skilled,
educated and trained in specific areas are seeking jobs with different areas (i.e.) NGOs in
urban areas.

Poor technologies and equipment: lack of Information technology and knowledge on farm
equipment and farm enterprise will have an adverse impact on the development of
entrepreneurship in agriculture. This happens due to poor technological facilities and
equipment creating challenge for information support for its development which is very
critical for the smooth growth of the sector.

Problems in marketing of agricultural products: production has no value chain unless it is
sold and consumed. Lack of proper transportation, warehousing facilities, lack of facility to
promote the agricultural products, lack of market information, destabilized prices for
agricultural products, uneven demand, influence of local mediators and many more are
creating a lot of trouble for farmers in the process of marketing their products.

Inadequate institutional measure and Government Policies; Although there are a number of
government policies, the implementation is felt not appropriate because of problems like
corruption and bureaucracy. Because of illiteracy and ignorance, the rural people are unable
to get the information of the policies of the government and get the benefit. The support from
the government in agricultural sector is not much felt by farmers in the rural area.

Suggestions for Promoting Entrepreneurship in Agriculture in Nigeria

There is an urgent need for promoting entrepreneurial culture among the people in rural areas
and to create a vibrant environment for the rural development.

1. Identifying promising agricultural and allied areas of business to promote
entrepreneurial activity.

2. Providing area specific technical training programmes to develop the required
technical competency among the potential entrepreneurs

3. Promoting the establishment of forum and platforms where organization concerned

with entrepreneurial development in agriculture.

Extending support in terms of providing financial and marketing support.

Entrepreneurial education and training to the potential rural youth.

Improving infrastructural setup in rural areas.

Identification of important and specific areas of development across the stages of

agriculture value chain of the agricultural process and designing appropriate strategies

for the promotion.

Nownk

Expected Outcome
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The outcomes expected from the development of entrepreneurship in agriculture will include
the following:

Social and Economic benefits: The standard of living of Agripreneurs will be increased with
socio-economic empowerment. They can afford quality and quantity of nutritious food, better
education, and medical facilities to their families. They are recognised with social status and
prestige. It is a promising sector to build resources and mobilize local resources for
community development.

Net Income: The process of value chain and agro processing manifolds the net income into
many times than the conventional method of marketing produce.

Sustainability: Agripreneurs continue to learn and embrace sustainable farming methods,
business opportunities through the cycle of agribusiness and overcome risks associated with
agribusiness. They would always seek for more sustainable development of their enterprises.

Employment Generation: The most pressing advantage of entrepreneurship development in
agriculture is huge employment opportunities for rural youth and farmers. Therefore, it helps
in enhancing rural income and improving living standard of the rural people.

Reduce rate of migration of rural people to urban centres: Entrepreneurship development in
agriculture creates lots of employments in rural areas, thus provide people with quality
standard of living. This reduces the rate of migration of rural people particularly rural youth
from villages to urban centres consequently reduce the population pressure on urban
infrastructure.

Providing urban amenities in rural areas: The agripreneurial ventures will not grow alone but
the supporting resources infrastructure will grow which will create urban like setup and
facilities in the rural areas. It also helps in reducing unemployment and underemployment
thus helps in alleviating poverty.

Conclusion

For many years now, Nigeria has been constantly struggling with the problem of
unemployment, especially amongst the rural populace. Unfortunately, the country has failed
to address this problem effectively. Considering the fact that two-third of Nigeria’s rural
populations depend on agriculture for their livelihood and income generation; providing
viable and sustainable business opportunities in country’s agricultural sector is imperative for
generating employment in the country. The opportunities of value addition in farm produce
has the potential to not only address the issues of unemployment but also carry forward the
development agenda of the country in a more sustainable manner by balancing the growth
requirement with the inherent strengths of the country. It will also help the economy to
achieve self-sustainability in food production thereby achieving balanced economic growth.

Entrepreneurship development in agriculture is going to give an excellent result in rural
development where agribusiness ventures can promote a job-led economic growth in rural
areas. Agriculture can therefore be better positioned as a more profitable economic activity
by integrating the same with processing, packaging and storage activities. There is therefore
the need for government to make suitable policies and frameworks with action plans for
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achieving the target of entrepreneurship development by establishment of several support
systems to nurture the rural farmers become Agripreneurs.

Reference

Ajekwe, C.M., and Ibiamke, A., (2020). “Entrepreneurship through Agriculture in Nigeria”
Journal of Business and Management Research Vol. 9(1)

Babu, S., Zhou, Y., Koever, L., & Srivastava, N. (2020). “Youth Entrepreneurship in
Agribusiness”, Nigeria Country Report. International Food Policy Research Institute
(IFPRI).

Dollinger, M.J. (2003). Entrepreneurship Strategies and Resources, (3rd Edition), New
Jersey: Prentice Hall.

(2016) AQUASTAT FAO’s Information System on Water and Agriculture. Rome : FAO
[Online] available at:  http://www.fao.org/nr/water/aquastat/countries_regions/NGA
[Accessed 24 October 2021]

FAO (2015). Nigeria Agriculture at a Glance. Rome. FAO [Online] Available at: https:/
www.fao.org/nigeria /fao-in-nigeria/nigeria-at-a-glance/en/ [Accessed 24 October 2021]

FAO. 2021. World Food and Agriculture — Statistical Year Book 2021.Rome. [Online]
available at: https://www.fao.org/ documents/card/en/c/cb4477en/ [Accessed 22 October
2021]

FAO (2012). Food Security Indicators. Rome. FAO [Online] available at:
http://www.fao.org/ economies/ess/essfs/essfadata/en/#. WeOQ2FuPKU1 [Accessed 18
August 2021]

Kahan, D, (2012). “Entrepreneurship in Farming” Food and Agriculture organization of the
United Nations [Online] available at: https:/www.fao. org/3/i3231e/ i3231e.pdf
[Accessed 17 October 2021]

NBS (2021). National Bureau of Statistics, “Nigerian Gross Domestic Product Report”, (Q4,
Full Year 2020). [Online] available at: https://www.nigerianstat.gov.ng [Accessed 30
October 2021]

NBS (2020). National Bureau of Statistics, “Labour Force Statistics: Unemployment and
Underemployment Report”, (Q2, 2020). [Online] available at:
https://www.nigerianstat.gov.ng/pdfuploads/Q2 2020 _Unemployment Report.pdf
[Accessed 30 October 2021]

Olomola, A., Mogues, T., Olofinbiyi, T., Nwoko, C., Udoh, E., Alabi, R., Onu, J] &
Woldeyohannes, S. (2014). “Analysis of Agricultural Public Expenditures in
Nigeria”, Examination at the Federal, State and Local Government Levels.
Development Strategy and Governance Division, IFPRI, Washington. USA [Online]
available at: http://www.ifpri.org/publication/analysis-agricultural-public-
expenditures-nigeria

Oluwatoyese, O.P., Applanaidu, S.D.A. & Razak, N.A.A (2015). “Macroeconomic Factors
and Agricultural Sector in Nigeria”, Procedia — Social and Behavioural Sciences, vol.
219, pp. 562-570

PwC Nigeria, (2020). “Current State of Nigeria Agriculture and Agribusiness Sector”,
African Continental Free Trade Area (AFCFTA), working paper. [Online] available
at: https://www.pwc.com/ng/en/assets/pdf/afcfta-agribusiness-current-state-nigeria-
agriculture-sector.pdf [ Accessed 30 August 2021]

Jjournals@arcnjournals.org manuscriptiarci@gmail.com 119|Page



International Journal of Agricultural Science & Technology

World Bank (2020). Nigeria: Overview. [Online] available at:https://www.worldbank.org/en/
country/nigeria/overview [Accessed 12 October 2021]

Jjournals@arcnjournals.org manuscriptiarci@gmail.com 120|Page



