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Effect of Moisture, Bulk Density and Temperature on Thermal
Conductivity of Ground Cocoa Beans and Ground Sheanut

Kernels
By A. Bart-Plange, A. Addo, S. K. Amponsah & J. Ampah

Abstract - Thermal conductivity is an important engineering parameter in the design of food processing
equipment. It predicts or controls the heat flux in food during processing such as cooking, frying, freezing,
sterilization, drying or pasteurization. The thermal conductivity of ground cocoa beans and ground
sheanut kernels with varying moisture content, bulk density and temperature was studied using the
transient heat transfer method. The thermal conductivity increased linearly for ground cocoa beans
sample from 0.0243 to 0.0311 W/oCm and for ground sheanut kernels from 0.0165 to 0.0458 W/oCm in
the moisture content range of 12.59 to 43.84 % w.b. at a constant bulk density of 295 kg/m3. For bulk
density range of 322 to 410 kg/m3, thermal conductivity of ground cocoa beans and ground sheanut
kernel increased linearly from 0.0265 to 0.0324 W/oCm and 0.0209 to 0.0252 W/oCm respectively when
moisture content was at 16 % w.b Thermal conductivity of ground sheanut kernel and ground cocoa
beans increased significantly (p<0.05) from 0.0233 to 0.0382 W/oCm and 0.0261 to 0.0397 W/oCm
respectively as temperature increased from 35 to 55 oC. Effect of moisture, bulk density and temperature
on thermal conductivity of sheanut kermnel and cocoa bean were found to be significant (p>0.05).

Keywords . Thermal conductivity, sheanut, kernels, cocoa beans, moisture content, bulk density,
temperature.
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Effect of Moisture, Bulk Density and
Temperature on Thermal Conductivity of Ground
Cocoa Beans and Ground Sheanut Kernels

A. Bart-Plange “, A. Addo °, S. K. Amponsah * & J. Ampah ©

Abstract - Thermal conductivity is an important engineering
parameter in the design of food processing equipment. It
predicts or controls the heat flux in food during processing
such as cooking, frying, freezing, sterilization, drying or
pasteurization. The thermal conductivity of ground cocoa
beans and ground sheanut kernels with varying moisture
content, bulk density and temperature was studied using the
transient heat fransfer method. The thermal conductivity
increased linearly for ground cocoa beans sample from 0.0243
to 0.0311 W/°Cm and for ground sheanut kernels from 0.0165
to 0.0458 W/°Cm in the moisture content range of 12.59 to
43.84 % w.b. at a constant bulk density of 295 kg/m?®. For bulk
density range of 322 to 410 kg/m®, thermal conductivity of
ground cocoa beans and ground sheanut kernel increased
linearly from 0.0265 to 0.0324 W/°Cm and 0.0209 to 0.0252
W/°Cm respectively when moisture content was at 16 % w.b
Thermal conductivity of ground sheanut kernel and ground
cocoa beans increased significantly (p<0.05) from 0.0233 to
0.0382 W/°Cm and 0.0261 to 0.0397 W/°Cm respectively as
temperature increased from 35 to 55 °C. Effect of moisture,
bulk density and temperature on thermal conductivity of
sheanut kernel and cocoa bean were found to be significant
(p>0.05).

Keywords . Thermal conductivity, sheanut, kernels,
cocoa beans, moisture content, bulk density,
temperature.

[. [NTRODUCTION

crops in Ghana. Sheanut hails from the
Sapotaceae family. The commonly known varieties
include Vitellariaparadoxa (Butryospermum parkii) and
Vitellarianilotica. Shea nut is obtained from the shea
tree, and is grown mostly throughout West and Central
Africa; in the semiarid Sahel from Senegal to
Ethiopia (Aremu and Nwannewuihe, 2011). Shea nut
contains reasonably high amounts of oleic acids from
which the shea butter (fat) is obtained. Shea butter is
one of the basic raw materials for most food, cosmetics,
soap as well as the pharmaceutical industries (Thioune
et al., 2000) and it is sometimes used as a substitute for
cocoa butter (Bekure et al., 1997).
Cocoa (7Theobroma Cacao) is an ancient crop
of the lowland tropical forest, which originated from the

Sheanut and Cocoa are important oil producing

Author o o p @ . Department of Agricultural Engineering, Kwarme
Nkrumah University of Science and Technology, Kumasi, Ghana.
E-Mail : abarto@yahoo.com

Southern and Central America (Lefeber et al., 2011). In
West Africa, cocoa is one of the most important cash
crops. Globally, Ghana's cocoa bean production is
ranked second in the world after her western neighbour
Cote d'lvoire (FAOSTAT, 2005). Ghana is recognized as
the world leader in premium quality cocoa beans
production. Cocoa serves as the major source of
revenue for the provision of socio-economic
infrastructure in the country. In terms of employment, the
industry employs about 60% of the national agricultural
labour force in the country (Appiah, 2004 cited in
Ntiamoah and Afrane, 2008). For these farmers, cocoa
contributes about 70 -100% of their annual household
incomes (COCOBOD, 2004 cited in Ntiamoah and
Afrane, 2008). Cocoa seeds are the source of
commercial cocoa beans and cocoa products include
cocoa liquor, cocoa butter, cocoa cake and cocoa
powder as well as chocolate. Cocoa powder is
essentially used as flavour in biscuits, ice cream and
cakes and is consumed by most beverage industries.
Besides the traditional uses in chocolate manufacture
and confectionery, cocoa butter, like shea butter, is also
used in the manufacture of cosmetics. It is also a folk
remedy for burns, cough, dry lips, fever, malaria,
rheumatism and wounds. Studies show that the cocoa
bean contains flavonoids with antioxidant properties that
can reduce blood clot and the risk of stroke and
cardiovascular attacks (ICCO, 2011).

The thermal conductivity of materials can be
influenced by a number of factors such as the moisture
content of the material, porosity and fibre orientation of
the material (Stroshine and Hamann, 1994; Mohsenin,
1990). Thermal conductivity of food and biological
materials increase with increase in moisture content and
density (Opoku et al., 2006 for hay; Muramatsu et al.
2006 for brown rice, Aviara et al., 2008 for guna seeds
and Perusella et al, 2010 for banana). Thermal
conductivity data is needed for calculating energy
demand for the design of equipment and optimization of
thermal processing of foods (Polley et al., 1980). It
controls the heat flux in food during processing such as
cooking, frying, freezing, sterilization, drying or
pasteurization. In the determination of thermal
conductivity of food materials, the commonly employed
methods arethe transient and the steady-state methods
(Mohsenin, 1980). Besides processing and preservation,

© 2012 Global Journals Inc. (US)
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thermal conductivity and other properties such as
specific heat and thermal diffusivity also affect sensory
quality of foods as well as energy saving during
processing (Opoku et al., 2006).1t is not uncommon to
see farmers dry their produce without taking into
consideration the quantity of heat needed to accomplish
the drying process which in turn affects the market value
of the end product. This is because such information on
thermal conductivity of local agricultural products is
either unavailable or inadequate.

The objective of this study therefore, was to
determine the thermal conductivity of ground sheanut
kernel and ground cocoa beans and investigate their
dependence on moisture content, bulk density and
temperature using the transient heat method.

[I.  MATERIALS AND METHODS

a) Sample Preparation

The samples were cleaned by removing foreign
materials and damaged kernels or beans. Sheanut
kernel and cocoa beans had all the quality checks
performed and ready for local and export market. Both
samples were conditioned to four moisture content
levels of 12.59, 22.41, 31.55 and 43.84% wet basis. The
samples were sealed in separate polythene bags and
kept in a refrigerator at 5°C for five days to ensure
uniform moisture distribution. The amount of distilled
water added was calculated using equation (1)
(Balasubramanian, 2001).

_ Mi(mr - mi)
100 - m

Muw (1)

where:

M, is the mass of distilled water (g),

M, is the initial mass of sample (g),

m; is the final moisture content of sample (%w.b.) and
m; is the initial moisture content of sample (%w.b.).

For bulk density variation sampleswere milled in
a laboratory hammer mill to a particle size of two
millimetres using a set of screen. Varying bulk densities
of 322, 346, 381 and 410 kg/m® were obtained by
compressing in a cylinder with known weights at a
constant moisture content using standard procedures
(AOAC, 2002).

b) Experimental Setup

The setup for the thermal conductivity
measurements is shown in Figure 1. The thermal
conductivity apparatus is a set-up consisting of an
aluminium cylinder with a heating coil stretching
between two insulated ends of the cylinder. A
thermocouple was fitted through the top end of the
cylinder for temperature readings in the sample. Heat
source (Q) was supplied by a constant direct current
power source with current and voltage of 1A and 3V

© 2012 Global Journals Inc. (US)

respectively throughout the experiment. In the set-up,
there was an ammeter to take current readings,
voltmeter to take voltage readings and a rheostat to vary
resistance in the circuit in order to achieve the desired
current.

Thermocouple inlet
|

Voltmeter
Sample holder

hoji=Nn

Insulation

Heater
|

DC supply

i Ammeter —

O]

Figure 1. Schematic diagram of the thermal conductivity
measuring apparatus

The conditioned samples were placed in the
aluminium sample cylinder in the set-up. The sample
temperature at the centre of the cylinder was checked
by means of a thermocouple, the current was adjusted
to one ampere and a voltage of three volts was used.
Temperature readings were taken at regular time interval
of one minute for 40minutes for each sample
experimented. Thermal conductivity was determined at
five sample temperatures of 35, 40, 45, 50 and 55°C.

¢) Thermal Conauctivity Determination
Thermal conductivity (A was determined using
equation (2) (Tabil, 1999).

|(=L|I’]é )
Ar(t, -t) 6

where:

@ = VI (V is the supplied voltage, | is input

current, heat source per meter of the line source)
k = thermal conductivity of the medium (W/°Cm)
t,is initial temperature (°C)
t,is final temperature (°C)
0, is initial time (min)
0, is initial time (min)

The thermal conductivity values of the ground
sheanut kernel and ground cocoa beans were
determined by calculating the slopes of the graphs of
temperature changes against time ratio on a semi-
logarithm graph. The experiment was replicated four
times at each moisture content, bulk density and
temperature level and thermal conductivity was
recorded in each case.

d) Statistical Analysis
The experimental design used was the
completely randomized design (CRD) with single factor



analysis of variance (ANOVA) for all data and analyzed
with  Minitab Version 15.Statistical significance was
carried out using Tukey and Fisher's approach at
p<0.05.

[11. RESULTS AND DISCUSSION

a) Effect of Moisture Content

Figure 2 shows the linear variation of thermal
conductivity of ground sheanut kernel and ground
cocoa beans with moisture content at constant bulk
density (295 kg/m?3). Thermal conductivity of ground
sheanut kernel and ground cocoa beans increased
significantly (p<0.05) from 0.0165 to 0.0458 W/°Cm and
0.0243 to 0.0311 W/°Cm respectively with increasing
moisture content from12.59 to 43.84 %w.b.

0.050

@ Cocoa Beans
W Sheanut Kernel

0.040

0.030

0.020

o
o
[y
o

10 20 30 40 50

Thermal Conductivity, k (W/°Cm)

Moisture Content (%wb)

Figure 2 Thermal conductivity as a function of
moisture content

Similar trend was observed in the thermal
conductivity of soybean (Deshpande et al., 1996), cumin
seed (Singh and Goswami, 2000), sheanut kernel
(Aviara and Haque, 2001), borage seed (Yang et al.,
2002), millet grains (Subramanian and Viswanathan,
2003), rough rice (Yang et al., 2003), brown rice
(Muramatsu et al.,, 2006), maize and cowpea (Bart-
Plange et al., 2009) and guna seed (Aviara et al., 2008).

The increase in thermal conductivity with
moisture content can be attributed to the fact that an
increase in moisture content of the sample increases the
amount of water molecules available to fill the pores
within the sample thus increasing the ability of the
sample to conduct more heat.

The relationship  between the thermal
conductivity of ground sheanut kernel (4,) and ground
cocoa beans (k) and moisture content (M) can be
expressed using equations (3) and (4) respectively.

Ky = 0.097 M + 0.002,
Ky, = 0.022M + 0.021,

R2=0974  (3)
R2 = 1 (4)

Equations (3) and (4) depict that thermal
conductivity of ground sheanut kernel and ground

cocoa beans have a linear relationship with moisture
content. This agrees with what was reported by Aviara
and Haque, (2001) on sheanut kernel. Studies by other
researchers also found thermal conductivity to increase
with increasing moisture content (Sweat, 1974; Rao and
Rizvi, 1986; Mohsenin, 1990; Tansakul and Lumyong,
2008; Meghwal and Goswami, 2011).

b) Effect of Bulk Density

The variation of thermal conductivity of ground
sheanut kernel and ground cocoa beans with bulk
density at constant moisture content (16 %w.b.) is
shown in Figure 3.

_ 0.035 4 @ Cocoa Beans

S M Sheanut Kernel

o

N -

E 0.030

<

Z 0025 - ./././'

2

©

3 0.020 -

c

o

o

f_Eﬂ 0.015 T T !
E 300 350 400 450
==

Bulk Density (kg/m?3)

Figure 3 . Thermal conductivity as a function of bulk
density.

The thermal conductivity of ground sheanut
kernel and cocoa beans increased linearly and
significantly (p<0.05) from 0.0209 to 0.0252 W/°Cm and
0.0265 to 0.0324 W/°Cm respectively as bulk density
increased from 322 to 410 kg/m® This trend was
similarly observed by other researchers including Taiwo
et al (1996) for cowpea, Aviara and Haque (2001) for
sheanut kernel, Bart-Plange et al. (2009) for maize and
cowpea and Meghwal and Goswami (2011) for black
pepper. Moreover, it was observed that the thermal
conductivity of ground sheanut kernel was generally
lower than ground cocoa beans with increase in bulk
density.The increase in thermal conductivity with bulk
density can best be explained by making reference to
the conduction ability of the sample particles in relation
to the pores between them. Increasing the bulk density
means increasing the number of particles in a constant
volume thus decreasing the pore volume which leads to
increasedheat conduction ability of the sample.

The linear relationship between the thermal
conductivity of ground sheanut kernel (4y) and ground
cocoa beans (k) and bulk density (p) may be
expressed using equations (5) and (6) respectively.

Ky = 5x10% + 0.004,
Ky =7x10% + 0.004,

R2=0997 (5
R? = 1 6)

© 2012 Global Journals Inc. (US)
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c) Effect of Temperature

Figure 4 describes the variation of thermal
conductivity with increasing temperature at constant
moisture content and bulk density. At constant moisture
content of 20.5 %w.b. and constant bulk density of 420
kg/m?®, the thermal conductivity of ground sheanut kernel
and ground cocoa beans increased significantly
(p<0.05) from 0.0233 to 0.0382 W/°Cm and 0.0261 to
0.0397 W/°Cm respectively as temperature increased
from 35 to 55 °C.

__ 0045 -

£ @ Sheanut Kernel

o

°§ 0.040 1 M Cocoa Beans m

=

3: 0.035 -

>

S 0.030 -

el

5

O 0.025 A

w o ¢

£

& 0.020 T T )
L

= 30 40 50 60

Temperature (°C)

Figure 4. Thermal conductivity as a function of
temperature

The linear relationship between the thermal
conductivity of ground sheanut kernel (4,) and ground
cocoa beans (k) and temperature (°C) can be
expressed using equations (7) and (8) respectively.

K = 0.0008x - 0.005 R2 = 0.9446 (7)
K., = 0.0007x + 0.0024 R2 = 0.9434 (8)

Aviara and Haque (2001) and Bart-Plange et al.
(2009) observed an increase in thermal conductivity with
temperature for sheanut kermnel and maize and cowpea
respectively. Kurozawa et al. (2008) found thermal
conductivity to increase from 0.57 to 0.61 W/m °C with
temperature in the range of 25 to 45 °C for cashew
apple. Mahmoodi and Hosein (2008) also found thermal
conductivity of pomegranates to increase linearly from
0.6106 to 0.6372 W/m°C with increase in temperature
from 26.5 to 45°C.

IV. CONCLUSION

Investigations on the thermal conductivity of
ground sheanut kernel and ground cocoa beans
revealed the following:

1. Thermal conductivity of ground sheanut kernel and
ground cocoa beans increased significantly
(p<0.05) from 0.0165 to 0.0458 W/°Cm and 0.0243

© 2012 Global Journals Inc. (US)

to 0.0811 W/°Cm respectively with increasing
moisture content from 12.59 to 43.84 %w.b. at
constant bulk density. A linear relationship was
found to exist between thermal conductivity and
moisture content.

Thermal conductivity of ground sheanut kernel and
cocoa beans increased significantly (p<0.05) from
0.0209 to 0.0252 W/°Cm and 0.0265 to 0.0324
W/°Cm respectively as bulk density increased from
322 to 410 kg/m?® at constant moisture content. A
linear regression best describes the relationship
between thermal conductivity and bulk density.

At constant moisture content of 20.5 %w.b. and
constant bulk density of 420 kg/m? the thermal
conductivity of ground sheanut kernel and ground
cocoa beans increased significantly (p<0.05) from
0.0233 to 0.0382 W/°Cm and 0.0261 to 0.0397
W/°Cm respectively as temperature increased from
35-55°C.
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Computation of Water-Stress Ratio in Western
Nigeria

P. O Idogho* & Olotu Yahaya®

Abslract - An increasing world population exerts a continually
growing demand on usable freshwater resources. Access to
water plays a key role in development; it supports human life
in direct consumption, agricultural uses and industrial
activities. Time and drudgery involved to access safe drinking
water resulted to loss of human resources and capital, thus
affecting nearly every household life. This paper focuses on
the determination of water-stressed ratio using Integrated
Water Measurement Tool (IWMT). Structured simple time
analysis and Adjusted composite index approaches were
employed to compute (IWMT) values in all the sampled areas.
Variables such as access to safe water coverage, water
availability and use of water were considered. IWMT values
from the two approaches show that Ese-Odo is the most
water-scarce region with least IWMT values of 14.1 (Adjusted
composite index: ACIl) and highest value of 2.6 minsl’
(Structured simple time analysis: SSA), while Owo, Ondo-West
and Ose local government areas experience fair distribution of
protected water supply with IWMT values of 1.05 minsl™, 20.8;
1.00 minsl?, 17.2; and 0.55 minsl”, 16.9 respectively. The
results obtained indicate that constructive investments in water
and sanitation would reduce proportion of household income
spent in sourcing for safe drinking water, prevention of water-
related diseases and in turn improves productivity. However,
this paper concludes that top-down technical approach in
resolving water resources must be balanced with a bottom-up
mechanism in other to prevent persistent water scarcity,
shortage and to draw realistic adaption measures.

Keywords = IWMT, index, water stress, safe water,
access, water-scarce, uses, household, ACI, SSA, ratio.

[ [NTRODUCTION

increasingly important issue in industrialized and
developing nations. In order to attain the
Millennium Development Goals of halving the population
of people without access to safe water by 2015,
integrated water management approaches are required
(IWMT). In monitoring the achievement of portable water
at the local level, appropriate indicators are However
this situation is very complex to explain in a simple
language, therefore an index has been found to be a
feasible way to express such complex condition (Steven
et al, 2002). The Water Poverty Index (WPI) was
identified as the possible indicator for monitoring
progress at the local level as it puts access to water in a

During the last few years, water has become an
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wider water-related context (Sullivan 2000, 2002). The
index has been designed to identify and evaluate
poverty in relation to water resource availability (Steven
et al, 2002). Water shortages may relate to the
inadequate ability of society to access the small
volumes of water needed for drinking and domestic
purposes. In most cases in developing world where they
are water-stressed, women and children particularly girls
spend most of their productive time trekking long
distances sourcing for water. Public health systems are
over-burdened by diarrhoeal diseases- the UN says that
at any time; half the hospital beds in the developing
world are occupied by patients suffering from diarrhoea
and other water related ailments. (UNDP, 2004).

In analysing the reasons for water problems, it
is important to recognise that water scarcity can be
considered in two ways. First order scarcity is the
shortage of water itself, while second order scarcity is
that resulting from lack of social adaptive capacity. The
poor lack social adaptive capacity and this suggests
that this aspect of development in the water sector is
most pertinent to poverty alleviation (Sullivan et al,

2001).
Having technically evaluated water constraint

globally, mostly in developing nations, this research
study is designed and developed to test, validate and
calibrate existing water-stressed model by applying
Integrated Water Measurement Tool (IWMT). Adjusted
Composite Index (ACl) and Structured Simple Time
Analysis (SSA) are integrated components of IWMT
model. These components are very flexible and allow
incorporation of many water variables. IWMT model will
be established to run all the data obtained in all
eighteen local government areas in Ondo-State, Nigeria.

[I.  MATERIALS AND METHODS

a) Study Area

Ondo State is made up of 18 Local Government
Areas is located in the Southwestern Zone of Nigeria.
The state lies between longitudes 4”30” and 6” East of
the Greenwich Meridian, 5” 45" and 8” 15" North of the
Equator. This means that the state lies entirely in the
tropics. Ondo State is bounded in the North by
Ekiti/Kogi States; in the East by Edo State; in the West
by Oyo and Ogun States, and in the South by the
Atlantic  Ocean. Land Area: 14,788.723 Square
Kilometres (km?). Population: 3,441,024 comprising
1,761,263 Males and 1,679,761 Females.
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The Composite Index Approach

In this approach, the index was constructed
from a series of variables which captured the essence of
what is being measured using national scale (Rodiya,
2007). A simple relationship was constructed for
computing WPI taking into consideration all the key
variables as follows:

SWPI =W A+W S+ W,100-T) (1)

Where A is the adjusted water availability (%).
The value of A should recognize the seasonal variability
of water availability), S is the population with access to
safe water and sanitation (%) and T is the index to
represent time and effort taken to collect water for the
household and WPI is the water poverty index. For the
purpose of this study, (T) was modified to take account
of gender and child labour issues as follows: (100-T).
Since A, S, T are all defined to be between 1 and 100;
W,, W,is 0.25 by weight and W, is given 0.5. Therefore,

Global Journal of Science Frontier Research (D) Volume XII Issue VII VersionI H Year 2012

W, +W +W,=1.0 2
The relationship in equation (1) is finally
modified as follows:
1
SWPI =—[W, 4 EWAQS +W,(100-T)] 3)
B where W,, W, and W, are the weight given to A, S and T
respectively.

b) Adjusted Composite Index
Equation (3) above does not have capacity to
contain all the veritable water variables. The relationship

© 2012 Global Journals Inc. (US)

Figure 1. Map of Ondo State showing investigation locations.

is further adjusted as follows:

IWMT :%[WHA +0.53C+W S+ 09D +W,(100-T)]
(4)

Where C and D are the adjusted water variables
for the developing nations.These range between (0-1.0)
depending on the water situation of such community.

c) Simple Time Analysis Approach

WPI is constructed using bottom-up approach
considering variables such as total time taken in
collecting water including queuing time, volume of water
collected in each trip. For the household with pipe borne
water, the volume and time taken to collect water per
head is assumed to be the same across the members
of the household. Using time-analysis approach, the
index is determined as follows:

SWPI = ;(min si™h) (5)

Where T is the total time (in minutes) spent per
person in a day to collect water, while V is the volume of
water collected in litres. In addition, the expression in
equation (5) does not take in consideration of the time
spent to travel to and fro for an individual to
source/gather water. The time considered is the total
time spent for queuing processes. Based on this
discovery, equation (5) is adjusted as follows:

SSA = 1.86C§(min si™) 6)

Where C is the correcting factor that is used to



address the total time taken to gather water; this factor
is almost unity.

Based on a reconnaissance survey of eighteen
local government areas in Ondo-State, ten most water-
stressed communities in each of the local government
areas were randomly selected for sampling purposes.
180 questionnaires were randomly administered to 18
households in each of the 100 sampled communities in
all the local government areas. Data were obtained,
tested and validated using the relationship in equation
3, 4, 5 and 6. Overall results were compared to draw
conclusive resolutions.

I11. RESULTS AND DISCUSSIONS

a) Computational — analysis of Integrated Water
Measurement  Tool  (IWMT)  using Adjusted
Composite Index(AC|) and Siructural Simple Time
Analysis (5SA).

Data were collected from 100 most water-
stressed in all the local government areas in Ondo-
State, WPI values were calculated using composite
index and simple time analysis approaches. The
summary of the dataset, showing means of total volume
of water collected (T,), total time spent to collect water
(T;) and Local Government Areas (LGA), is presented in
Tables 1 and 2. The Tables showed that Ese-Odo local
while Ondo-West has the least value of 0.8 mins/’
government has the highest value of IWMT (2.2 mins/’),
during the wet season as presented in Table 1. It was
also found that Ese-Odo local government still recorded

Table 1. WPl and IWMT values for all the local
government areas in Ondo-State in wet season.

S/IN | LGA T; Ty WPI | IWMT
(min) | (liters)
1. Akoko N-E 110 200 | 055 (1.0
2. Akoko N-W 130 200 | 065 (1.2
3. Akoko S-E 140 200 | 0.70 | 1.3
4. Akoko S-W 110 200 | 055 (1.0
5. Akure-North 102 200 | 05109
6. Akure-South 105 200 | 053 (1.0
7. Ese-Odo 240 200 | 120 |22
8. Ifedore 130 200 | 065 (1.2
9 Ifelodun 130 200 | 065 | 1.2
10. | llaje 226 200 113 | 21
11. | lleoluji/Okegbo | 130 200 | 065 | 1.2
12. | Irele 200 200 | 1.00]1.9
13. | Odigbo 180 200 | 0.90 | 1.7
14. | Okitipupa 150 200 {07514
15. | Ondo-East 125 200 | 063 ] 1.2
16 | Ondo-West 89 200 | 044 ]0.8
17 | Ose 90 200 | 045]0.8
18. | Owo 100 200 | 050 0.9

Source: Field data 207171

highest IWMT value of 2.6 mins/’, while Ose local
government has the lowest IWMT value of 0.9 mins/”
during the dry season as presented in Table 2. This
simple analysis showed that Ese-Odo local government
is the most water-stressed region in Ondo State
followed by llaje, while water stress was considered to
be least at Ondo-West and Ose local government
during wet and drying seasons respectively. During the
consultation process, it was discovered that the dwellers
derived their drinking water from a variety of sources
such as; direct withdrawal from pond, streams and river,
traditional wells of up to 1.5-2.0 m diameter with local
construction, modern wells that are usually filled with
concrete in order to prevent outside contamination and
seepage flow and reticulated solar-powered boreholes
of cleaner and high quality water. However, the
presence of Owena multipurpose dam reduced the
water-stress condition of Ondo-West, Ondo- East and
Akure South local government. In addition, Awara dam
serves Akoko N-E and some part of Akoko N-W, while
Ose dam serves Owo and Ose local government areas
as presented in Table 3. Aquifer in this region
discharges sufficient amount of water which improves
the yield of an average borehole in the above-named
local government areas. Most of the faulty boreholes
happened as a result of mishandling by dwellers, minor
electrical and mechanical problems which could be
easily corrected by community project management
team.

Table 2 : WPl and IWMT values for all the local
government areas in Ondo-State in dry season.

SN | LGA T; Ty WPI | IWMT
(min) | (liters)
1. Akoko N-E 120 200 | 0.60 1.1
2. Akoko N-W 140 200 | 0.70 1.3
3. Akoko S-E 135 200 | 0.68 1.3
4, Akoko S-W 130 200 | 0.65 1.2
5. Akure-North 130 200 | 0.65 1.2
6. Akure-South 120 200 | 0.60 1.1
7. Ese-Odo 273 200 1.40 2.6
8. Ifedore 152 200 | 0.76 1.4
9 Ifelodun 150 200 | 0.75 1.4
10. | llaje 240 200 [ 120 | 2.2
11. | lleoluji/Okegbo | 152 200 | 0.76 1.4
12. | Irele 216 200 [ 1.08 | 2.0
13. | Odigbo 190 200 | 0.95 1.8
14. | Okitipupa 165 200 | 0.83 15
15. | Ondo-East 145 200 0.73 1.4
16 | Ondo-West 106 200 | 0.53 1.0
17. | Ose 100 200 | 050 | 0.9
18. | Owo 110 200 | 0.55 1.0

Source: Field data, 20171
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Table 3 : Source of functional safe drinking water in Ondo-State
S/IN  LGA No of solar- No of hand No of modern No of
powered pump grouted wells dams
Boreholes Boreholes

1. Akoko N-E 8 32 24 1
2. Akoko N-W 9 26 22 -
3. Akoko S-E 7 23 20 -
4, Akoko S-W 10 33 25 -
5. Akure-North 12 37 44 -
6. Akure-South 10 30 40 -
7. Ese-Odo 4 14 9 -
8. Ifedore 8 23 21 -
9 Ifelodun 10 20 20 -
10. llaje 5 20 14

11. lleoluji/Okegbo 9 24 21 -
12. Irele 6 22 17 -
13. QOdigbo 7 23 21 -
14. Okitipupa 8 22 23 -
15. Ondo-East 9 30 23 -
16 Ondo-West 10 35 28 1
17. Ose 11 32 27 1
18. Owo 12 34 30 -

Source. Field data, 2011
Water from pond, stream, river, sea and and becomes highly unsafe for drinking. Thus, in turn

traditional well is generally considered unsafe for
drinking. Due to the presence of abundant salty
seawater at Ese-Odo, Irele and Odigbo local
government areas, development of surface and
underground water becomes a problem. Despite the
huge financial resource expended on provision of
portable water at Ese-Odo and lIrele local government
areas, majority of the boreholes were not functioning
and most of the functional ones are not very good for
drinking as shown in Table 6. Finding also reveals that
seepage of salty seawater into boreholes has
contaminated most of the boreholes in the region

make the development of underground water to be
highly difficult and expensive. Converting seawater to
safe drinking water either by desalination or any other
processes has not been developed in this part of the
world and this makes the exploitation of surface water
impossible.

b) Computation of IWMT and WP/
Composite Index approach
Tables 4 and 5 show the computed WPI values
for wet and dry season using composite index
approach.

using Adjusted

Table 4 . WPl and IWMT values for all local government areas in Ondo-State during wet season

Global Journal of Science Frontier Research (D) Volume XII Issue VII Versionl E Year 2012

S/N LGA Water Availability | Accessto | T,qx | INdextotime | WPI | IWMT
(%) Water (%) spent (100-T)
Weight: 0.5 Weight:0.25
Weight:0.25

1. Akoko N-E 59.6 56.1 30.0 70.0 159 | 22.1
2. Akoko N-W 28.7 53.2 35.0 65.0 146 | 20.3
3. Akoko S-E 40.3 51.0 50.2 49.8 15.0 | 20.9
4. Akoko S-W 45.9 49.8 56.1 43.9 155 | 215
5. Akure-North 50.1 58.1 29.3 70.7 19.1 26.5
6. Akure-South 57.8 63.2 28.6 714 20.9 | 29.1
7. Ese-Odo 74.6 6.0 93.6 6.4 135 | 188
8. Ifedore 33.2 50.1 49.9 50.1 139 | 193
9 Ifelodun 40.4 49.3 57.3 42.7 144 |1 20.0
. 10. llaje 71.8 10.0 91.6 8.4 135 | 188
11. lleoluji/Okegbo 60.2 39.8 75.0 25.0 154 1214
12. Irele 68.2 14.0 86.7 13.3 136 | 189
13. | Odigbo 67.9 16.0 80.1 19.9 143 1199

© 2012 Global Journals Inc. (US)



14. | Okitipupa 65.5 18.0 75.3 24.7 145 | 20.2
15. | Ondo-East 43.4 55.2 36.7 63.3 171 | 23.8
16 Ondo-West 59.6 60.3 29.0 71.0 209 | 291
17. | Ose 50.2 68.3 25.0 75.0 20.3 | 282
18. | Owo 481 55.1 26.2 73.8 196 | 272

Source: Field data 207171

Table 5. WPl and IWMT values for all local government areas in Ondo-State during dry season

S/ LGA Water Access to Tindex Index to WPI IWMT
N Availability | Water (%) time spent
(%) (100-T)
Weight: 0.5 | Weight:0.25
Weight:0.25
1. Akoko N-E 30.3 52.1 40.5 59.5 14.4 20.0
2. Akoko N-W 25.1 49.6 46.9 53.1 12.7 17.7
3. Akoko S-E 24.0 49.8 46.4 53.6 12.6 17.5
4. Akoko S-W 22.6 42.3 50.1 49.9 14.5 20.2
5. Akure-North 41.6 50.1 44.6 55.4 15.7 21.8
6. Akure-South 32.6 60.0 35.4 64.6 15.8 21.9
7. Ese-Odo 55.1 5.3 94.6 5.4 10.1 14.0
8. Ifedore 29.6 48.2 48.9 51.1 13.2 18.3
9 Ifelodun 26.1 40.3 56.7 43.3 11.3 15.7
10. | llaje 50.3 10.2 82.4 17.6 10.7 16.3
11. | lleoluji/Okegbo 45.6 33.2 65.9 34.1 13.2 18.3
12, | Irele 49.3 20.8 78.6 21.4 11.7 16.3
13. | Odigbo 37.2 30.6 68.9 31.1 11.3 15.7
14. | Okitipupa 45.3 30.1 69.6 30.4 12.6 17.5
15. | Ondo-East 40.3 51.6 42.0 58.0 159 | 221
16 Ondo-West 40.1 53.2 39.6 60.4 16.2 22.5
17. | Ose 40.1 60.2 35.2 64.8 17.1 23.8
18. | Owo 42 1 62.1 32.4 67.6 178 | 247

Source : Field data, 2011

The comparison of WPI and IWMT in Table 4
and 5 showed that Akure-South and Ondo-West local
government areas recorded highest WPl and IWMT
values of 20.9 and 29.1 (index point) during the wet
season. This indicator shows that the two local
government areas experienced lowest degree of water
stress. Ese-Odo and llaje local government areas
recorded the lowest WPI and IWMT value of 13.5 and
18.8 (index point) each. The regions are heavily water-
stressed. The values of WPI and IWMT obtained during
the drying season period showed that Owo local
government area has the highest value of 17.8 and 24.7
(index point), while Ese-Odo local government recorded
development showed that Ese-Odo local government
and its environs are strongly water-stressed at both dry
and wet seasons, while Ondo-West, Ose, Owo, Akoko
N-E, Akoko N-W, Akoko S-W, Akoko-South and Akure
North are generally less water-stressed with fair access
to safe drinking water at all season. The population of
people that have no or poor access to safe drinking

water was estimated for two concurrent years and the
result in Table 6 showed that Ese-Odo was ranked to be

the highest with 94.7% and 89.2%, while lowest values
of 37.9% and 35.9% for the year 2007 and 2008

respectively. This also explains further the degree of
water stress status at Ese-Odo local government area
despite the financial commitment on the provision of
portable water between year 2007 and 2008 by
government at every level and some donor agencies.
However, fairly accessibility of portable water at Owo
local government area and its environs is not enough to
satisfy the water demand of the dwellers and so more
technical and financial commitment must be invested to
improve the volume of safe drinking water and the
percentage of dwellers that can access it. Analysed
data in Table 9 showed that the percentage of people
that had no access to freshwater reduced from 58.4%
(2,613,584) to 54.8% (2,452,472) between the year 2007
and 2008 respectively. The reduction is strongly
correlated to the investment in water and sanitation
within the period of assessment.
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lable 6 . Ranking of Investment in Water and Sanitation in all the local government areas in Ondo-State

S/N LGA Investment (N) 2007 Investment(N) 2008
1. Akoko N-E 80,333,245.16 8 89,769,240.23 9
2. Akoko N-W 70,900,345.96 11 77,780,236.19 12
3. Akoko S-E 63,567,176.00 15 65,467,105.19 18
4, Akoko S-W 78,670,200.17 9 86,450,789.16 10
5. Akure-North 88,540,070.33 7 99,765,129.26 8
6. Akure-South 89,205,100.56 5 102,134,256.18 6
7. Ese-Odo 90,105,255.13 4 105,452,245.10 4
8. Ifedore 70,000,200.45 12 73,265,105.99 14
9 Ifelodun 68,900,245.12 14 73,451,243.86 13
10. llaje 89,205,070.12 6 106,126,243.23 3
11. lleoluji/Okegbo 69,540,100.13 13 78,900,733.45 i
12. Irele 59,240,100.43 17 70,106,345.67 15
18. Odigbo 59,470,214.12 18 67,780,567.88 17
14. Okitipupa 60,120,473.10 16 68,450,453.12 16
15. Ondo-East 75,245,250.77 10 100,500,345.18 7
16 Ondo-West 98,000,582.22 1 124,578,217.24 1
17. Ose 95,325,420.19 2 108,432,106.13 2
18. Owo 93,216,110.10 3 103,221,103.25 5

Source. Data from the survey

Table 7. Ranking of population without access to safe water in all the local government areas in Ondo State

SN LGA Population (%) Population (%) Ranking
(2007) (2008)

1. Akoko N-E 47.9 43.2 14
2. Akoko N-W 50.4 47.3 10
3. Akoko S-E 50.2 49.6 11
4, Akoko S-W 57.7 53.3 8
5. Akure-North 49.9 459 12
6. Akure-South 40.0 36.3 16
7. Ese-Odo 94.7 89.2 1
8. Ifedore 51.8 491 9
9 Ifelodun 59.7 55.3 7
10. llaje 89.8 84.7 2
11. lleoluji/Okegbo 66.8 66.2 6
12. Irele 79.2 75.2 3
13. Odigbo 69.4 65.1 5
14, Okitipupa 69.9 65.3 4
15. Ondo-East 48.4 40.8 13
16 Ondo-West 46.8 46.9 15
17. Ose 39.8 36.2 17
18. Owo 37.9 35.9 18

Source: Data from the survey,2071

Table 8 : Estimated average total population without access to safe water in all the local government areas in Ondo-

Global Journal of Science Frontier Research (D) Volume XII Issue VII Versionl E Year 2012

State
Year Average total population (%) Estimated population
2007 58.4 2,613,584.
2008 54.8 2,452,472

V. CONCLUSIONS Odo, llaje and Irele local government areas are the most

| The study evaluated Integrated Water Water-stressed, while areas such as Ose, Owo, Ondo-
Management Tools (SWPI) and compared the results West, and Ondo-East local government areas have fair

with Structural Water Poverty Index (SWPI). The results access to portable water. Heuristic application of
obtained from the two approaches indicated that Ese- Integrated Water Management Tools (IWMT) to test the
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generated dataset provided flexible and strong
decision-making strategies in such a way as to
construct a holistic water management tool to address
the problems of scarcity, and its relation to water access
and use. SWPI, cannot link complex multidimensional
aspects of water management together as a result of
this, IWMT approach is always preferable. The results
presented various approaches to test our standardized
data sets are expected to enhance our understanding of
the significant effects of water poverty to economy,
human development, health and education. Many states
and local government areas are moving towards a point
where water resources are insufficient for agriculture,
drinking and other domestic uses and to prevent the
occurrence of virtual water, further researches are
needed to be conducted regularly on water problems
and proffer realistic and technical solution to enhance
the supply of safe drinking water at reasonable distance
in all strategic locations across communities and
regions in developing countries.
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Dyeing of Cotton / Nylon Blended Fabric to a
Solid Shade in One Bath

Salah. M. Saleh * & K. EI-Badry°

Abstract - Cotton / Nylon blended fabrics are normally dyed by
two-bath or one-bath two-step dyeing method. This paper
deals with dyeing nylon/cotton blends to a solid shade in one
bath using one dye. In this study, the fabric treated with
chloroacetic acid (CAA), to form the anionic form followed by
the cationization form using the inorganic salt of magnesium
chloride. The effect of treaiments on dyeability, fastness, and
few physicochemical properties has been investigated, and
results are presented. The dyed fabric featured excellent tone-
in-tone effects and color fastness, and the process featured
shortened time and saved cost.

Keywords Egyptian cottons, Nylon, Modification
treatrment, Dyeing, Cationization, and Fabric blend.

l. [NTRODUCTION

= gypt is the largest producer in Africa and
=== worldwide of long (LS) and extra long staple (ELS)
cotton, accounting for 50 percent of world
production in 2009, it has built a brand reputation for its
quality of cotton, 2010.

Blending is a complicated and expensive
process, but it makes it possible to build in a
combination of properties that are permanent, Gupta et
al. 2007. Not only are blend used for better
serviceability of fabrics but they are also used for
improved appearance and hand. Blends of synthetic
fiores with natural fibres offer the most valuable
possibilities for combining desirable physical properties,
because the two components are so dissimilar. Different
fiores can be blended in textile structures to obtain the
desirable properties of each of the fibres in the blend.

A blended yarn or fabric generally displays an
averaging of the properties of the constituent fibres.
When properly combined with cotton, nylon adds
strength, which allows the development of unusually fine
‘textures’ and nylon provides smoothness, silkiness, and
dirt rejection. It also reduces the weight of the fabric and
increases its wrinkle resistance. The cotton gives
softness and moisture absorption. If the combination is
not properly balanced, the cotton may shrink, causing
the fabric to pucker. Also the nylon fibers may cut the
cotton fibers. A blend of at least 17% high-tenacity
nylon staple with cotton can make a very durable fabric,
Bloom, 2011.

Tactel (TCI) Nylon/Cotton blends have been
strongly promoted in sports wear. Good solidity of hue
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and depth is more critical in 50:50 blends and in union
fabrics, such as nylon warp stretch fabrics, containing
cotton or nylon/ cotton wefts for swim wear and narrow
fabrics, crimped nylon warp/viscose filament dress
wear, or cotton warp/nylon weft constructions for
uniforms, rain wear or work wear. Nylon/cotton is also
used in socks.

There are various possibilities regarding the
choice of dye classes for solid effects on
nylon/cellulosic blends. Direct, acid, and reactive dyes
are the most widely used anionic dyes for cotton,
Koushic & Sonia, 2010.

Cellulose fibers when immersed in water
produce a negative zeta potential and most of the dye
classes suitable for cotton are anionic in nature. The
negative charge on the fiber repels the anionic dye ions
and consequently the exhaustion of the dye bath is
limited. However this zeta potential can be easily offset
by salt concentrations of about 10.000 — 100.000 ppm
which cause environmental problems. But in the
absence of these electrolytes a large part of the dye
remains unexhausted and gets discharged in the
effluent stream. To overcome these problems
cationization of cotton has been studied by Chavan et
al, 1998. Cationization of cotton is emerging as an
effective tool that solves the environmental problems
associated with dyeing of cotton with anionic dye,
Subramanian et al. 2006.

Nylon being a polyamide contains many amide
groups in its structure. It also contains free amine
groups at the ends of its polymeric chains, although the
number of these free amine groups is less than the
number of carboxylic groups, and therefore, the fiber
possesses a negative charge unless in the appropriate
pH region. These amide and amine groups provide
excellent hydrogen bonding sites and are the main
factors contributing to the substantively of the dye
molecules, Baig, 2010.

Apart from fastness considerations, the choice
of dye system is much influenced by blend construction.
Single-class methods are mainly used where the nylon
is minor component, the nylon occupying the interior or
the reverse side of the construction. Reserve, shadow
and limited contrast effects are practicable on
nylon/cellulosic blends, but seldom encountered in
practice. Most acid dyes have very little affinity for
cotton, but cationic cotton can be dyed readily with acid
dyes. The ammonium groups act as dye sites.
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Therefore, with blended fabrics or mixed fabrics, using
cationic cellulosic fiber and regular cotton, two-tone
effects can be obtained in one-bath dyeing. Meanwhile,
this phenomenon gives a possibility to one-bath dyeing
for blended fabrics, using cationic cellulosic fiber and
nylon, Draper et al. 2003.

Dyeablitity of cationized cotton and a nylon 6
fabric using acid dyes was described by Badawy et al.
2011. One-bath dyeing of cotton-nylon mixture with
reactive and acid dyes was mentioned by Shang Run-
ling. Anionic dyes such as direct, reactive, acid and
solubilized sulfur dyes are attracted by the cationic
charges imparted to the fabric by the cationic agent.
Bright hues with excellent fastness can be achieved on
nylon/cellulosic blends using reactive dyes. Some
control over the distribution between nylon and cellulose
is possible by selection of dyebath pH, temperature and
electrolyte concentration.

Nylon is favored at low applied depths but the
distribution shifts in favor of the cellulosic fiber as the
saturation level of nylon is approached. The facility to
attain high wet fastness standards on nylon/cellulosic
blends by a one-bath technique at mildly acidic pH is a
substantial advantage over the two-bath or two-stage

procedures based on reactive dyes, Hook & Welham,
1988.

The main objective of this research is the ability
to dye cotton/nylon blends in one step, one dyeing bath
after the treatment of the fabric with the anonic
chloroacetic acid followed by the cationization of the
fabric with magnesium chloride. The process featured
shortened time and saved cost.

[I.  MATERIALS AND METHODS

The fiber properties of long staple Egyptian
cotton variety Giza 86 selected to blend with nylon 6,6.
Giza 86 was measured in Cotton Research Institute
(CRI) labs by HVI spectrum instrument, The Cotton
Research Institute Quality Test Corp 2010. The cotton
samples were spun to 20s, with twist multiplier "4.0 T.M.
using the olfil RST machine, this spinning technique was
carried out according to the conventional method used
at the experimental spinning mill. All of those yarns
produced under controlled atmospheric conditions of
20°C= 2 temperature and 65% = 2% Relative humidity.
The produced yarn properties of Giza 86 and nylon 6,6
materials were shown in Tablel.

lable . The produced yarn properties of Giza 86 and nylon 6, 6

Yarn properties of Giza 86 Yarn properties of nylon 6, 6
Thick places1 linear density 940 dtex
Thin places 0 Number of filaments 140
Neps 1 Breaking force 79.5 N
Elongation % 7.41 Breaking tenacity 844 mN/tex
CV %1157 Elongation at break 17.9 %
Tenacity 20.22 Elongation at specified force9.6 %
—————————————— Hot air shrinkage 3 min. at 80°C were 5.1 %

a) Proauction of Cottor/ Nylon knitted fabric

Yarn samples were suitably waxed and
identically knitted into single jersey fabric with the same
construction on a flat knitting machine, half jacquard
dymant machine Model 1987 from ltaly. Goge 10 with 10
needles per inch and width is 100 cm. This was followed
by Cairo Secondary School for spinning and weaving.
Cotton and nylon yarns were blended in the carding
stage with knitting flat machine as 5 different ratios as
follows: 100% cotton, cotton / nylon 75 :25 %, cotton /
nylon 50 :50 %, cotton / nylon 25:75 % and 100 % nylon.

b) Chemicals
All of chemicals used were of analytical grad
and used without purification.

¢c) Treatment processes
Scouring and bleaching of cotton/nylon blend

The blended samples were scoured and
bleached according to the process botained by
Karmakar, S. R (1999).

© 2012 Global Journals Inc. (US)

d) Treatment of blended cotton-nylon with chloroacetic
acia(CAA)
Treatments of the blended samples with CAA
were carried out as shown in the following equation
according to Hashem et al. 2003.

CICH,COO ™ + Cell. —OH
CH,GCoO + Het

— Cell. @)

The carboxylic acid group content of the
partially carboxymethylated cellulosic fabrics were
determind according to the method descibed by J.
William 1984, and It was found that the carboxylic
contents were 114.54.

e) Cationization of blended
magnesium choride
Blended fabrics were treated by magnesium
chloride as shown in Figure 1, using pad dry cure
procedure. The solutions were prepared as follows
40.6g (0.2 mole) from magnesium chloride hexahydrate

cotton-nylon — with



dissolved in 400 ml of deionized water. It yielded to 0.5M
of aqueous MgCl, solution. The pad dry cure application
method was applied and followed by washing and
drying according to Mustafa Bilgin, 2005.
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Figure 1. Cationization of the treated fabric with MgCl,

1 Dyeing process

Dyeing of the pretreated union fabrics were
carried out in the laboratory dyeing machine by the pad
method. The unmodified and modified fabrics were
dyed with (4% owf) Acid red C.I. 108 as shown in
Figure.2 in a bath containing (8%owf) Amonium acetate
and (4% owf) hydrochloric acid 30%, with with a liquor

ratio of 1:20.

co
CH= |
> OH  NH
O
NaOss —
SOsNa

C.1.Acid Red 108

Figure 2 Chemical structure of C. | Acid Red 108

Firstly, salt and acid were added to water and
the dyeing bath was warmed at 50° C, then the samples
were immersed in the dyeing bath and the dyeing
continued for 10 min., followed by adding the dye
solution and the dyeing continued for 15 min., then the
temperature was raised to boiling through 20 min, the
dyeing was continued at this temperature for (45 min).
finally the dyeing was stopped and the dyeing bath was
cooled. Dyed samples were thoroughly rinsed with
running cold water, then soaped with a solution
containing 5g/l nonionic detergent (Hostapal CV-ET)
and 1g/l Na,CO,; at 40°C for 15 min, Soaping were
carried out for 4 times to ensure good washing fastness.
Finally rinsing with hot and cold water after wash the
samples were left air dried.

[I1I.  MEASUREMENTS

a) Dyeability measurerments

The color strength (K/S) of the treated samples
using the untreated samples as blank was determined
using perkin  Elmer  spectrophotometer, Model
Lambada35 equipped with integrated sphere according
to Kubelka- Munk equation].

K/S = (1-R)?/ 2R

Where:-
R: Decimal fraction of the reflectance of dyed samples.
K: Absorption coefficient.
S: scattering coefficient

The color components L,aa, and b were
measured according to CIE L*, a* , b*. ASTM E 308-96,
computing the colors of object by using the CIE system.

Total color difference (AE), hue (h) and chroma

(c) were computed by spectrophotometrical determine
by using the following equations:

AE= \J(Lz*- %) + (8"~ a;%) (b.*by™)

cr=\[ar?+ b+
hgy =C.Tanb/a

Where (L,*, b,*, a,*) of reference color , ( L,*
, b,*, a,*) of target color.

b) Estimation of bursting strength

The bursting strength of the knitted fabrics were
determined by the standard method ASTM D 3787- 07,
Air permeability was determined by the standard
procedure ASTM D737-04 (2008), thickness was
determined by the standard procedure ASTM D 1777-96
(2007), and the Abrasion was determined by the
standard procedure Martindale ASTM D 4157- 10.

c) Fastness properties

Washing fastness of the dyed samples was
done according to the AATCC test method 16-1972.
Fastness to synthetic perspiration was measured
according to ISO-E04: 1994. Fastness of light was
measured according to the ISO 105:1997 using
standard wool gray scale as reference in all testes.

IV.  RESuULTS AND DICUSSIONS

a) Color measurements of the cottory/nylon blends

[t has been observed that the color
measurements have the lowest values of cotton as
shown in table 2. This was because cotton fibers when
immersed in water produce a negative zeta potential
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and most of the dye classes suitable for cotton are
anionic in nature. The negative charge on the fiber
repels the C. | Red 81 dye ions and consequently the
exhaustion of the dye bath s limited which lead to the
decrease of the color measurements. Also, as the CAA
treatment increase the negative charge into cotton, the
color measurement decrease. On the other hand, the
color measurements of nylon were limited due to the
competition of CAA and C. | Red 108 dye ions to react
with the positive charge of amide group of nylon. The
large differences between the color measurements
values of the nylon/cotton knitted fabrics may also arise
from the differences of the molecular structure of the
fibers. It is well known that the diffusion of dye
molecules into fibers mainly depends on the size and
distribution of the crystalline (ordered) and amorphous
(disordered) regions. The color measurements of
cotton/nylon blends increased with the cationization
with magnesium chloride. Magnesium chloride reacts

with the negative charges present on cotton/nylon
blend surface. The C. | Red 108 anionic ions react with
the positive charges of the blends and the color
measurements increased. The variation of the color
measurements of the different blend ratios was due the
ability of the anionic dyes to react with the positive
charges present due to the surface area and the
number of pores present. It has been pointed out that
the highest chroma (measures color saturation) values
indicate that the cotton/nylon 75:25% fabrics are dyed
with the highest saturation and the colors obtained are
the brightest. The values of the hue angle (runs
between 0 and 360° measures color range and the
angles of 0, 90°, 180¢, 270- refers to red, yellow, green,
and blue shades respectively) showed that all the
samples were closer to red color. The highest h values
of the cotton/nylon 75:25% fabrics indicate that these
fabrics have the reddest appearance.

Table 2 : Color measurements of the cotton/nylon blends dyed

Samples K/S L a b AE C h

Cotton 100% 4.22% 44.9 23.5 1.9 50.7 23.5 4.6

7.27** 39.9 27.6 3.75 481 27.8 7.7

Cotton/ nylon 25:75% 7.90 37.2 325 2.3 49.4 32.6 5.6

8.20 34.9 26.8 5.8 53.5 27.4 12.2

cotton /nylon 4.52 34.3 245 1.7 421 24.5 3.9
75:25%

5.95 391 29.8 4.8 49.4 30.1 9.1

cotton /nylon 5.70 431 211 37 48.1 21.4 201
50:50%

6.20 50.6 20.5 3.64 54.6 20.8 10

Nylon 100% 4.30 37.77 26.20 1.8 52.9 25.3 3.2

6.30 39.47 24.20 3.8 49.9 28.3 6.2

*Treatment of the blend with CAA ** Treatment of th

e blend with MgCl,

Dyeing bath: Acid red C.I 108 (4%), ternp.: 50°C, time: 90 min, L.R.1:50

b) Mechanical properties of cotton/nylon blends

The results obtained in Table 3 revealed that
the bursting strength of cotton 100% and nylon 100%
decreased after the cationization treatment. Bursting
strength increased with the increase of the nylon
percent in the blend. The highest values for the treated
sample Cotton/ nylon 25:75% is 614. Blends containing
less than 50% nylon were actually weaker than all-
cotton yarns. Owing to the lower modulus of the nylon,

© 2012 Global Journals Inc. (US)

the load on the yarn as it was extended was
increasingly borne by the cotton fibers in the blend.
This was due to the bleaching nylon/cotton blends with
hydrogen peroxide at the boil. The amount of peroxide
affect the proportion of nylon present and an oxidative
damage of the nylon occurred lowering the bursting
strength of the blends. A greater relative increase in air
permeability was observed with increasing synthetic
fiber content. It was concluded that air permeability of



cotton /nylon 25:75% fabrics was found to be higher by
about 20-25% than other blends. The cotton/nylon
blended fabrics also exhibited higher air permeability
values as compared to cotton fabrics. It also pointed

out that nylon reduces the weight of the fabric and
increases its air permeability. The abrasion resistance
of nylon 6, 6 was higher than cotton. The abrasion
resistance increase as the nylon ratio increased in the
blend.

Table 3 : Mechanical properties of cotton/nylon blends

Samples Bursting Thickness Air Abrasion
Strength mm permeability resistance
kg/cm? cm®/cm?/sec
100%cotton 530.00* 1.6 57 220
468.00** 1.5 61 117
25%cotton:75%nylon 616.00 1.1 88.3 288
688.00 1.0 100.3 397
75%cotton:25%nylon 409.00 1.4 67.3 154
514.00 1.3 80.3 258
50%cotton:50%nylon 493.00 1.25 84.7 207
663.00 1.2 91.3 356
100%nylon 1000.00 0.91 149.3 455
892 0.96 122.1 412

*Treatment of the blend with CAA ** Treatment of the blend with MgCl,

c) Fasiness properties of cottorynylon blends

[t can be seen from Table 4 that the wash
fastness gave the similar ratings between 3/4 and 4/5.
The staining tendency on the adjacent fabrics is much
less, the fastness showed such good performance that
it may be due to the mineral matter present on the
cotton fabric. The metal salts which might be forming
chelates with the dyes inside the substrates.  Acidic
and alkaline samples show good -very good (3/4- 4/5)
with respect to color change, however, staining of the
adjacent fabric is to some extent high of dyed samples.
It can be seen that the light fastness ratings between
(3/4 -6) with respect to color change, however, staining
of the adjacent fabric is to some extent high of dyed
samples.

As in the case of the wash fastness results, no
shade changes are observed for the all fabrics after the
perspiration fastness tests. In terms of staining, the
acidic perspiration fastness results of all the fabrics are
better than the alkali perspiration results. Fiber type
seems to have no significant effect on the acidic
perspiration results. The light fastness results of all the
fabrics are good. The highest light fastness result of the
cotton/nylon fabrics may be attributed to the natural UV
resistant property of nylon fibers as stated previously in
the study of Sheshachala et al.2008. In general, deeper

and darker colors usually lead to an increase in the light
fastness results of fabrics. Therefore, the deepest and
darkest colors of the nylon/cotton fabrics, due to the
highest K/S and the lowest L* values, may also the other
reason for the highest light fastness results of these
fabrics.
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Table 4 : Fastness properties of cotton/nylon blends

Washing Perspiration fastness Light
Samples fastness 40°C Acidic Alkaline fastness
Gray | Stain | Gray | Stain | Gray | Stain
100%cotton 3/4 4/5 3/4 4 4 4 3/4
4/5 4 4 4/5 4 4 4/5
25%cotton: 75%nylon 5 4/5 5 5 5 5 5
5 4/5 4/5 4 4/5 4 4
75%cotton:25%nylon 4/5 4/5 4/5 4 4/5 4/5 4/5
3/4 4/5 3/4 3/4 3/4 4 3/4
50%cotton:50%nylon 4/5 4/5 4/5 4 4 4/5 4/5
4/5 5 4/5 4 4 4 4/5
100%nylon 5 5 5 5 5 5 6
5 5 5 5 5 5 6

*Treatment of the blend with CAA ** Treafment of the blend with MgCl,

V. CONCLUSIONS

This researchdescribed  the ability to dye
cotton/nylon blends in one step, one dyeing bath after
the treatment of the fabric with the anionic chloroacetic
acid followd by the cationization of the fabric with
magnesium chloride. The results obtained revealed that
the cotton/nylon 75:25% have the highest color
measurement values, highest color fastness, while
cotton/nylon  25:75% represented the highest air
permeability, and the highest abrasion resistance. The
process featured shortened time and saved cost.
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Growth and Yield Response of Okra
(Abelmoschus esculentus (L.) Moench) Varieties
to Weed Interference in South-Eastern Nigeria

lyagba A.G“ Onuegbu’, B.A &IBE, AE.”

Absiract - Field Studies were conducted at the Federal
University of Technology, Owerri, Nigeria to determine the
influence of weed interference on the growth and yield of three
okra (Abelmochus esculentus (L) Moench) varieties. Three
varieties of okra (NHAe47-4, Lady’'s finger and Vi) were
weeded using five weeding regimes (weedy check, unweeded
till 5 weeks after sowing (WAS), weeding once each at 3 WAS
and 4 WAS and weed free). The treatment combinations were
laid out in a randomized complete block design with three
replications. Plant height for okra varieties was in the
decreasing order of Lady’s finger < NHAe47-4 < V,; while leaf
area was in the increasing order of NHAe47-4>V ;> lady's
finger in both years. More flowers/plant were obtained from
NHAe47-4 while the least number of flowers aborted were
obtained from the Lady's finger. Among the weeded plots,
NHAe47-4 produced the highest fresh fruit yield (23.63t ha in
2007 and 22.96t ha™ in 2008) which were not insignificantly
different from the yields obtained from weed free plots that
produced 24.20t ha™ in 2007 and 22.13t ha™ in 2008. Better
weed control was obtained from NHAe47-4, 80.63% in 2007
and 76.97% in 2008 comparable with the weed free plots.
From this result it can be concluded that okra variety NHAe47-
4 weeded at 3 WAS seems more appropriate in this zone.

Keywords - Okra varieties, South-eastern Nijgeria,
weed interference, weed control efficiency, fruit

yield.
. INTRODUCTION

O kra (Abelmochus esculentus (L.) Moench) is one

of the most important vegetables grown in the

tropics. In Nigeria it is produced predominantly
by peasant farmers usually in home gardens or in
mixture with other cereal crops (Lombin ef a/, 1988). It is
grown for its young leaves and green pods. Okra seeds
contain about 20% protein similar to amino acid
composition of soybean protein and 20% oil (similar in
fatty acid composition to cotton seed oil) (Siemonsma
and Hamon, 2002). Okra flowers can be very attractive
and sometimes used in decorating the living rooms
(Schippers, 2000). The fruits are exported by some

Author o Departrment of Agricultural science, Ignatius Ajuru University
of Education, Port Harcourt, Nigeria. E-mail : apegragba@yahoo.com
Authore :Department of crop and Soil Science, Rivers State University
of Science and Technology, Port Harcourt, Nigeria.

Authorp . Department of Crop/Soil Technology, Federal University of
Technology, Owerri, Nigeria.

African and Caribbeancountries toEurope and America
where there is a ready demand from the resident ethnic
groups from tropical and sub-tropical countries
including Indians, West Africans, Pakistanis and
Surinamese (Adetula and Denton, 2003). The world
production of okra as fresh fruit vegetable is estimated
at 6 million t ha™. In Nigeria, the limiting factors in okra
production and other vegetables among others include
weed management, tillage practices, low yielding
varieties and sub-optimal planting density (Adejonwo ef
al. 1989; Burnside, 1993; Dikwahal et a/ 2006, Adeyemi
et al, 2008). Whether grown as a sole crop or intercrop,
the problem of weed interference still persists. Excessive
weed growth is one of the most serious factors affecting
the performance of crops generally and vegetables in
particular. Such effects may be direct or indirect and the
degree of competition encountered by an individual
crop depends among others on the spacing, fertility of
the soil, species of weeds associated as well as other
climatic factors. Substantial evidence has shown that
when weeds interfere with vegetables like okra it affects
their vegetative and reproductive growth. The time of
weed removal is therefore as important as the removal
itself.

William and Warren (1975) recorded 63% crop
loss in okra as a result of weed competition in Brazil
while Singh et a/ (1981) observed 76.5% loss in okra
seed yield in unweeded plots. In Nigeria Adejonwo et a/
(1989) reported that uncontrolled weed growth
throughout the crop life cycle reduced okra fruit yield
between 88 and 90% compared with those kept weed
free throughout the growth period. It has also been
noted that the critical period of weed competition in okra
occured between 3 and 7 weeks after sowing (William
and Warren, 1975). Adejonwo ef al. (1989) reported that
keeping the crop weed free until 3 weeks after sowing
(WAS) depressed growth and vyield of okra due to the
adverse effect of susequent weed infestation while weed
infestation until 3 WAS and thereafter keeping the plots
weed-free had no adverse effect on okra plants. Okra
varieties are sensitive to environmental changes
(Thamburaj, 1982; Grubben, 1999; Ezeakume, 2004;
Katung, 2007; ljoyah et al, 2009). ljoyah ef. a/ 2009,
noted that NHAe47-4 provided a better yield during the
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wet season than in the dry season, whereas differences
in yield were not significantly different in the wet and dry
season with variety ‘Ex — Ajia’. The use of crop variety is
a means of reducing pest attack in okra production
invariably  leading to  higher vyield. Alegbejo
(2003)observed that out of 15 okra varieties screened
for resistance to okra mosaic virus genius Tymovirus
(OMV) in  Samaru, Nigeria, 2 cultivars NHAe47-4 and
DA97/408 were moderately resistant while the other 13
were highly susceptible.The use of resistant varieties is
an alternative to chemical pest control which is not
readily avaliable to the peseant okra farmers and also
means of reducing environmental pollution.The
performance of a crop depends on an interplay of its
genetic constitution, the environment under which it is
grown and management practices adopted in the
culture. The three okra varieties commonly cultivated in
the South-Eastern Nigeria are NHAe 47-4, Vg and
Lady’'s finger. The extent of crop loss to weed
interference by these varieties may differ. This study was
therefore carrried out to determine the response of these
okra varieties to various periods of weed interference.

II. MATERIALS AND METHOD

Two field studies were conducted at the Federal
University of Technology Teaching and Research Farm,
Owerri, Nigeria situated between Latitudes 5°20N and
5%27'N and between Longtitudes 7°E and 7°07’E in May,
2007 and 2008. The area has a bimodal rainfall with
annual mean rainfall of 240 and 137mm in 2007 and
2008 respectively. There are two seasons: the wet
season from April to October and dry season from
November to March with a characteristic cold dry dust
laden wind interval (harmattan) during the months of
January through February.

Soil sample was collected before the planting,
oven-dried, ground and sieved through 2mmsieve and
the sand, silt and clay contents were determined by the
Bouyoucos method (1951). The soil pH was determined
using the pH-metre in a 1:2.5 soil/water ratio,total
nitrogen content was by micro-kjedahl method
(Jackson, 1962), total phosphorus was by Bray 1
method (Bray and KurtZ, 1945).Calcium (Ca) and
magnesium (Mg) were determined by the Atomic
Absorption Spectrophometer (AAS) and potassium (k)
and sodium (Na) by flame emission photometry. The
organic carbon was according to Walkey and Black
(1934) and the present organic matter was estimated by
multiplying the percent organic carbon with a factor
1.724. The soil has the following characteristics; pH (in
H,)5.0, organic carbon 1.29%, Total N 0.24%;
extractable P 4.94 mg Kg', extractable K 0.11, Ca 1.62
and Mg 0.59 in cmol Kg'. Soilparticle size distribution

was sand 47%, clay 31% and Silt 22%. The soil was
classified as sandy ultisol (Ibe, 2005). The soils have
low mineral reserves and are therefore of low fertility.
Climatic data was obtained from the Federal University
of Technology meterological unit, Owerri, Nigeria.

The land was ploughed each year and
harrowed with the aid of tractor mounted impliments.
Three varieties of okra were used: NHAe47-4, Lady’s
finger and Vs  NHAe47-4 bred by the National
Horticultural Research Institute (NIHORT) Ibadan,
Nigeria is characterized by early flowering with thick
fresh pods, short to medium in height and with deeply
lobed leaves and profuse branching were indicated to
be positively geotropic (NIHORT, 1986). Lady's finger is
an elite variety popular to the people of the South-
Eastern Nigeria, is known to be early flowering, medium
in heightwith nearly entire leaf margin and branches
diagonally upwards at an angle of 45° with the main
stem. Seeds were obtained from Imo State
theAgricultural Development Project (ADP), Owerri,
Nigeria. V;5 is an adapted exotic variety with almost the
same morphological features asthe NHAe47-4 was
obtained from the National Horticultural Research
Institute, Ibadan, Nigeria.

The seeds were treated with Peperomie
pellucida leaf powder at 30g per 100 seeds as
recommended by Ibe et a/.(1998). Three seeds per hole
of the varieties under trial were planted on May 26" in
both years on the flat with a spacing of 0.6m x 0.3m
between and within the rows respectively and later
thinned to one plant/stand. The gross and net plot sizes
were 12m?and 6m? respectively.

A commercial formulation of NPK fertilizer (15-
15-15)was applied at the rate of200kg ha™ to the okra
plots, in two equal doses at 2 and 6 WAS.There were
five weeding regimes: weedy check, regular weeding up
to 5 weeks after sowing (WAS)weeding once at 3
WAS,weeding once at 4 WAS and weed free.
Treatments were arranged in a split plot design with
variety as main plot factor and weeding regime as sub-
plot factor with three replications giving a total of 45
plots. Insect pests were controlled by spraying with
cypermetricin to check the incidence of insect pests that
affect the leaves of okra plant.

Growth and yield parameters determined were
plant height, leafarea, number of flowers produced and
aborted, fresh fruit yields, weed density, weed dry
weight and weed control efficiency. Weed density was
measured by a 1x1mquadrat thrown at random and the
weed species within the quadrat counted. Weed control
efficiency was calculated based on the method
suggested by Bhattacharya and Mandal (1988) as
follows:

Dry weed weight (DWT) of unweeded control - DWT of treatment

x 100

DWT of unweeded control.
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The data collected were subjected to analysis of
variance (ANOVA) and means compared using the
Duncan Multiple Range Test (DMRT) at a probability
level of 5% according to Gomez and Gomez (1984).

[1I.

a) Growth parameters

The result of the growth parameters of the three
okra varieties and the weed interference duration in 2007
and 2008 are presented in Tables 1 and 2. The growth
parameters were significantly affected by the okra
variety and the different weeding regime. In both years,
Lady’s finger was significantly taller than the other two
varieties. This is in conformity with the growth habits of
the cultivars already stated. NHAe47-4 produced
significantly larger leaves, more flowers formed and
aborted than the rest of the cultivars. Adejonwo et al.
(1989) observed insignificant growth parameters of Vg,
TAE-30 and TAE -38 varieties of okra during the dry
season while Majanbu ef a/. (1988) reported significant
growth characters of NHAe47-4 and white velvet tested
under rain fed conditions at Samaru. This is in line with
the finding of Majanbu et al. (1988) indicating that the
season of planting okra plays an important role in
determining the growth characters of okra variety.

Duration of weed interference significantly
affected okra growth parameters. The unweeded okra
plots produced the shortest plants, smallest leaf size
and number of flowers produced. Plant height and leaf
size from the unweeded plots were not significantly
different from plots weeded at 4 WAS or kept weed free
till 5 WAS. This indicates that weed interference till
4 WAS had an adverse effect on these growth
parameters. The result further showed that in both years
keeping weeds in okra plots beyond 3 WAS led to a
higher flower abortion which could possibly affect fruit
formation negatively. This once again proof that the
critical period weed interference is up to 3 WAS. This in
agreement with the earlier report of Adejonwo et al.
(1989) that allowing okra plots to experience weed
interference beyond 3 WAS will have adverse effect on
okra plants. This is also in line with the report of Scott ef
al. (1979), Ayeni and Oyekan (1992) and Dada and
Fayinminnu (2007), that most crops have certain range
of tolerance to weed competition and length of period in
which they are required to be weed free. Allowing weeds
to interfere with crops longer than necessary have
always caused yield reduction in crops.

V.

In both years fruit yield parameters of okra were
significantly influenced by the various cultivars (Tables 1
and 2). Fruit yield of NHAe47-4 was higher than the
other varieties. While there was no statistical difference
in fresh fruit yield/plant between NHAe47-4 and Lady’s
finger but in fruit yield/hectare, NHAe47-4 and Vg5 in
2007 and 2008 produced more fruits than lady’s finger.

RESULTS AND DISCUSSION

FrRUIT YIELD

Yields of NHAe47-4 and V,; did not differ significantly.
The better performance of NHAe47-4 and V,;; among
other factors can be attributed to the larger leaf area of
both varieties. Ibe ef al (2005) recorded a higher
utilization efficiency of NHAe47-4 than V4, and Lady’s
finger. NHAe47-4 bred by NIHORT produced higher
yield than Vg an exotic variety having the same
morphological features as that of NHAe47-4 and is well
suited to our environment. This is further buttressed by
the larger leaf sizes produced by these cultivars which
enabled them to produce greater assimilates during
their photosynthetic activities. Crop yield in 2007 was
generally higher than that of 2008. This is attributed to
the poor rainfall experienced in 2008.

V.  WEED CONTROL

The prevalent weed types at the experimental
site in 2007 and 2008 was dominated by Asteraceae,
Cyperaceae, Euphorbiaceae, Poaceae and to a lesser
degree Urticaceae and Verbenaceae families (Table 3).

Weed dry weight, weed density and weed
control efficiency significantly affected the performance
of the okra cultivars (Table 4). NHAe47-4, however, had
a better weed control (80.63 and 76.97% in 2007 and
2008 respectively) invariably would lead to less
competition from the weeds for growth resources on the
field. Allowing the weeds to stay longer with the crops
led to higher quantity of weeds produced and
subsequently lower weed control ability.

There was no significant difference in weed
control efficiency obtained by weeding at 3 WAS (75.13
and 74.47% in 2007 and 2008 respectively) and keeping
weed free till harvest. Furthermore, it was observed that
there was no significant difference in weed density from
the unweeded plots and keeping the plots weed free till
5 WAS. This might suggest that allowing the plots weed
free till 5 WAS had accumulated enough growth
resources for the weeds to grow vigorously after this

period. . o
Interactive effects between the okra varieties

and duration of weed interference were significant
(Tables 5 and 6). The lowest okra yields were obtained
in weed infested plots till harvest in each of the cultivars.
At the early stage of crop growth, both weed and okra
nutrients demand are usually met, but as growth
progresses, the nutrients supply normally falls short of
demand resulting in competition. The plots with better
weed control also resulted into higher fruit yield. Ibe et
al. (2008) had reported that increasing the mulching rate
of siam weed in okra led to a better weed control and
higher crop yield.NHAe47-4 had a better weed control
not significantly different from the weed free plots and
performed better than the rest of the cultivars when
weeded at 3 WAS. This is due to a reduced competition
for resources like nutrients, water and light. The reverse
was the case of the unweeded plots with lower weed
control and consequently a reduction in crop yield. This
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is in agreement with the finding of Fabro and Rhodes
(1980) that high weed infestation brings about severe
competition for light which will reduce the stomata
number, photosynthetic ability of the crop and ultimately
the yield. The non weeding would have a shading effect
and also a reduction in the photosynthetic ability of the
okra. There was higher performance of the cultivars
generally at 3 WAS apart from the weed free plots. This
is perhaps because nutrients are made available to the
crop throughout the growth stages with little or no
competition by weeds at this weeding regime. Dada and
Fayinminni (2007) suggested that the weeding possibly
coincides with the phase when nutrients needed for
metabolic processes are made available and utilized to
manufacture food. This therefore showed that efficient
uptake and utilization of applied nutrients for okra
growth, development and yield is a function of the timing
of weed infestation and cultivar type.

VL.

The work revealed that NHAe47-4 with weeding
carried out at 3 WAS is better for the growth and yield of
okra in South-Eastern Nigeria. This will be advantageous
on the poor resources farmers who are the major food
producers in this zone of the country.

CONCLUSION
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Table 1 : Effect of okra varieties and weed interference duration on growth parameters and yield in 2007

Treatments: Plant height Leaf area/ No. of flowers No. of flowers Fresh fruit Fruit yield
at harvest  plant/(cm?) formed/plant aborted/plant wt/plant(g) (tha™)
(cm/plant)

Okra — Cultivars

NHAe47-4 71.2b? 38.2a 13.7a 2.4a 28.62a 23.63a

Lady’s finger 86.7a 33.4b 11.6b 1.9ab 23.93a 20.48b

Vs 68.9b 36.1a 13.4a 2.2a 19.46 22.94a

Mean 75.6 35.9 12.9 2.17 24.00 22.35

SE (%) 9.7 24 1.11 0.2 4.6 1.7

Weed Interference duration

Weedy check 33.8c 18.2b 6.7c 3.1a 1.08d 6.72d

Weed infested for 3WAS"  61.0b 34.6a 11.3a 2.3b 18.06b 22.16a

Weed Infested for 4 WAS ~ 37.1bc 29.9b 8.9b 3.2a 14.79b 13.98b

Weed free until 5 WAS 46.9b 22.1b 7.2b 3.3a 3.80c 10.24c

Weed free until harvest 69.2a 38.2a 13.4a 2.4b 21.21a 24.20a

Mean 49.6 28.6 9.5 2.9 11.79 15.46

SE (%) 15.2 8.4 2.8 0.3 8.98 7.53
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Table 2 : Effect of okra varieties and weed interference duration on growth parameters and yield in 2008
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Treatment: Plant height Leaf area No. of flowers  No. of flowers  Fresh fruit Fruit yield
at harvest  plant/ (cm?) formed/plant aborted/plant wt/plant (g) (tha®)
(cm/plant)
Okra — Cultivars
NHAe47-4 70.0b° 36.7a 12.8a 2.4a 26.46a 22.96a
Lady’s finger 86.3a 32.2b 10.6b 1.8b 22.81a 19.38b
Vs 68.6b 36.1a 12.6a 2.2a 18.63b 22.34a
Mean 74.97 35.0 12.0 2.13 22.63 21.56
SE (%) 8.03 1.99 0.9a 0.25 3.22 1.56
Weed Interference duration
Weedy check 33.6bc 17.96 5.8c 3.0a 1.05d 6.24c
Weed infested for 3WAS" 60.4a 33.8a 10.4a 2.2b 17.26b 20.43c
Weed Infested for 4 WAS 36.7b 28.4ab 8.5b 3.1a 14.07b 13.73b
Weed free until 5 WAS 46.2b 20.7b 6.9b 3.2a 3.29¢ 9.54c
Weed free until harvest 48.8a 36.2a 12.6a 2.0b 19.33a 22.12a
Mean 49.14 27.4 8.84 2.7 11.00 14.41
SE (%) 13.55 9.79 2.44 0.50 7.44 6.11
Table 3 - Cumulative weed flora composition of the experimental site in 2007 and 2008

Weed types Plant family Growth form Degree of occurrence

Amaranthus spinosus Amaranthaceae ABL XX

Celosia loxa Amaranthaceae ABL XX

Ageratum conyzoides Asteraceae ABL XX

Aspilia africana Asteraceae PBL XX

Chromoleana odorata Asteraceae PBL XXX

Tridax procumbens Asteraceae ABL XX

Commelina benghalensis Commelinaceae PSB XX

Commelina diffusa Commelinaceae PSB XX

Cyperus rotundus Cyperaceae PS XXX

Cyperus tuberosus Cyperaceae PS XX

Euphorbia heterophylla Euphorbiaceae ABL XXX

Phyllantus amarus Euphorbiceae ABL XX

Mimosa pudica Leguminosae PBL X

Sida acuta Malvaceae PBL X

Boerhavia diffusa Nyctaginaceae PBL XX

Axonopus compressus Poaceae PG XXX

Cynodon dactylon Poaceae PG X

Eleusine indica Poaceae AG XX

Eragrostis atrovirens Poaceae PG XX

Paspalum conjugatum Poaceae PG XX
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Panicum maximum

Sporobolus pyramadalis

Talinum triangulare
Diodia scandiens
Mitracarpus villosus
Physalis angulata
Laportea aestuans

Starchytapheta cayenensis

Poaceae
Poaceae

Portulacaceae

Rubiaceae
Rubiaceae
Solanaceae
Urticaceae

Verbenaceae

PG

PG

PBL
PBL
ABL
ABL
ABL
PBL

XX
XX

XX

XX
XX

Table 4 : Effect of okra varieties and weed interference duration on weed dry weight, weed density and weed control
efficiency in 2007 and 2008

Treatments: Weed dry weight (kg ha™) weed density (no/m?) weed control efficiency (%)
2007 2008 2007 2008 2007 2008

Okra — Cultivars

NHAe47-4 91b 111b 20c 23b 80.63a 76.97a

Lady’s finger 163a 180a 26a 26a 65.32b 62.66b

Vis 154ab 166b 23b 243 67.23 65.56b

Mean 136 152.33 23 24.33 71.06 68.40

SE (%) 25.32  19.92 2.45 2.16 3.3 2.5

Weed Interference duration

Weedy check 530a 582a 33a 33a - -

Weed infested for 3WAS"  518b 526b 14b 15b 75.13a 74.47a

Weed Infested for 4 WAS ~ 524b 540b 17b 18b 51.41bc 50.98bc

Weed free until 5 WAS 556a 577a 26a 28a 24.40c  23.83c

Weed free until harvest Oc Oc Oc Oc 100a 100a

Mean 293.60 359.00 18 18.80 62.74 62.32

SE (%) 38.31 38.10 11.22 11.44 28.02 28.18
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Table 5 : Interaction between okra varieties and weed interference duration on growth parameters and yield in 2007

Treatments: Plant height Leaf area/ No. of flowers  No. of flowers  Fresh fruit Fruit yield
at harvest plant/(cmz) formed/plant  aborted/plant  wt/plant(g) (tha™)
(cm/plant)

NHAe 47-4 weedy check 48.4c 22.4b 7.1c 3.4a 1.58d 6.94de
Weed infested for 3 WAS 70.3b 36.6a 12.3a 2.2b 26.84a 23.42a
Weed infested for 4 WAS 63.8b 31.8b 10.7b 3.1a 22.45a 18.34b
Weed free until 5 WAS 51.6bc 26.4b 8.8b 3.5a 5.01c 11.44c
Weed free until harvest 73.4b 40.2a 14.3a 2.2b 29.12a 24.62a

Lady’s finger weedy check 54.2bc 23.4b 6.7¢ 3.2a 1.30d 6.34e
Weed infested for 3 WAS 90.9a 35.6a 11.8b 2.8ab 18.24b 18.86b
Weed infested for 4 WAS 72.4b 32.6ab 10.6b 3.4a 17.04b 15.34c
Weed free until 5 WAS 62.6b 26.3b 8.2b 3.5a 4.23c 10.03d
Weed free until harvest 97.3a 39.1a 14.3a 2.6ab 22.16a 19.65b

V35 weedy check 46.4c 22.7b 6.8c 3.3a 1.64d 6.69d
Weed infested for 3 WAS 69.80 36.8a 12.6a 2.7ab 23.85a 21.26a
Weed infested for 4 WAS 50.6bc 31.3b 10.2 3.3a 21.14b 16.31b
Weed free until 5 WAS 48.4c 25.3b 7.9¢ 3.7a 6.04c 9.73c
Weed free until harvest 72.0b 38.4a 14.6 2.5b 26.56a 23.39a

Mean 64.8 28.8 10.5 3.0 15.14 15.68

SE (%) 15.5 14.1 2.6 0.64 10.60 6.48

Table 6 : Interaction between okra cultivars and weed interference duration on growth parameters and yield in

Global Journal of Science Frontier Research (D) Volume XII Issue VII Versionl E Year 2012

2007
Treatments: Plant height Leaf area/ No. of flowers  No. of flowers  Fresh fruit Fruit yield
at harvest plant/(cm?) formed/plant  aborted/plant  wt/plant(g) (tha™)
(cm/plant)
NHAe47—-4 Weedy check 47.2c 21.8b 6.3c 3.2a 1.53cd 6.82de
Weed infested for 3WAS 69.1b 35.6a 11.4a 2.2ab 26.30a 22.92a
Weed infested for 4 WAS 63.6b 30.4a 9.8b 3.0a 21.74a 17.87b
Weed free until 5 WAS 50.6¢ 24.3b 7.40c 3.4a 4.89c 10.34d
Weed free until harvest 72.4b 38.3a 13.9a 2.0ab 27.20a 23.40a
Lady’s finger Weedy check 53.7c 20.6b 6.0c 3.2a 1.27cd 6.02e
Weed infested for 3 WAS 88.2a 33.8a 11.0b 2.6ab 18.12b 17.86b
Weed infested for 4 WAS 70.1b 30.1a 9.4b 3.3a 15.88b 14.26¢
Weed free until 5 WAS 61.4b 24.1b 7.0b 3.4a 3.98c 19.06b
Weed free until harvest 96.4a 36.5a 13.5a 2.5a 20.42a 18.44b
Vss Weedy check 45.3c 21.6b 6.0c 3.2a 1.46cd 6.24de
Weed infested for 3 WAS 68.3b 35.3a 11.0b 2.6ab 22.06a 19.98ab
Weed infested for 4 WAS 49.8c 30.1a 9.8b 3.2a 19.82b 15.69c
Weed free until 5 WAS 46.8c 24.25 7.6bc 3.6a 4.21c 9.47d
Weed free until harvest 70.6b 37.9a 13.8a 2.4ab 24.63a 22.40c
Mean 63.57 33.78 11.68 3.0 14.23 14.72
. SE (i) 14.72 15.26 9.46 0.13 2.51 1.57
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Table 7 : Interaction between okra cultivars and weed interference duration on weed dry weight, weed density and
weed control efficiency in 2007 and 2008

Treatments: Weed dry weight (kg ha™) weed density (no/m?) weed control efficiency (%)
2007 2008 2007 2008 2007 2008
NHAe47- 4 Weedy Check 590a 625a 32a 32 - -
Weed infested for 3WAS 103e 118e 12d 14cd 82.54a 81.12a
Weed infested for 4 WAS 263d 275d 14cd 16¢ 55.42b  56.00b
Weed free until 5 WAS 415bc  430bc 24b 25b 29.66¢c 31.20c
Weed free until harvest of of Oe Oe 100a 100a
Lady’s finger Weedy check 630a 642a 38a 38a - -
Weed infested for 3 WAS 197d 220d 12d 12d 68.73a  68.85b
Weed infested for 4 WAS 358c 373c 18c 20c 43.17b  41.90c
Weed free until 5 WAS 460b  483b 28a 27b 26.98c 24.77cd
Weed free until harvest of of Oe Oe 100a 100a
V35 Weedy check 604a 625a 35a 36a - -
Weed infested for 3 WAS 122e 134e 19c 19c¢ 79.82a 78.56a
Weed infested for 4 WAS 268d 281d 14cd 14cd 55.63b 55.04b
Weed free until 5 WAS 504b  528b 26ab 25b 16.55d 15.52e
Weed free until harvest of of Oe Oe 100a 100a
Mean 275.60 316.40 18.13 18.5 62.73  62.32
SE (%) 63.35 50.86 12.00 12.11 4371  29.90
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Morphometric and Landmark Based Variations
of Apis mellifera L. Wings in the Savannah Agro-
Ecological Zone of Nigeria

Oyerinde, A. A. %, Dike, M. C.°, Banwo, O. O.°, Bamaiyi, L. J.° & Adamu, R. S.°

Abstract - This study was aimed at identifying the ecotype
Apis mellifera subspecies in the savannah vegetation zone of
Nigeria based on wing morphology and landmarks variations
of samples collected from five States of savannah agro-
ecological zone in the country. The measured variables were
subjected to analysis with parametric statistic tools of mean,
standard deviation and standard error. The distribution and
relation between them were subjected to two step cluster
analysis. Morphoclusters means were presented in centroids
and also the simultaneous confidence intervals (95%) of
means values of wing morphometric and landmarks were
expressed. Savannah vegetation honeybee samples were
classified into two distinct morphoclusters. Morphoclusters 1
constituted 56.4% of honeybees in the region while
morphoclusters 2 had 43.6%. The within cluster percentage of
state of honeybee showed all honeybee samples collected
from Kebbi (100%) State were of morphoclusters 1 and also,
morphoclusters 2 in Kaduna (100%) and Kwara (100%) States.
On the contrary, Abuja (88%) and Adamawa (94%) recorded
majority of their honeybees in morphoclusters 1. Twenty as
well as six landmarks occurred on the fore and hindwings of
the two morphoclusters respectively. The outcome of this
research revealed that variations in wing morphometric
features and landmarks of honeybee workers can serve as a
veritable tool for grouping Apis mellifera species in savannah
agro-ecological zone of Nigeria into subspecies.
Keywords Apis  mellifera,  Wing
Morphometric features, Morphoclusters.

landmarks,

[. [NTRODUCTION

ystematic is a part of the scientific practice known
Sas taxonomy, it involves the use of evolutionary
relationships to classify organisms. Classification
of insect is done with varying different techniques based
on the methods adopted by the taxonomist.
Methodology of engaging differences in wing
morphology and landmarks by insect taxonomists gave
successful identification of insect population into
specified races and portray the variations within the
specific discriminants (Mendes et al,, 2007).
Apiculture entails the management and
maintenance of colonies of honeybees (Parker, 1981).
Honeybees especially members of the family Helictidae

Author a . Department of Crop Science, Faculty of Agriculture,
University of Abuja, Nigeria.

Author o : Department of Crop Protection, Faculty of Agriculture,
Ahmadu Bello University, Nigeria.

are social insects that exist in colonies. They are kept for
highly desirable products such as honey, comb/wax,
pollen, propolis, bee venom and royal jelly (Ojeleye,
1999). Historically, anywhere from six to eleven species
of honeybees have been recognized (Engel, 1999).

Determination of the subspecies of honeybee in
Nigeria is necessary based on the existing discordance
of records on the races of honeybees reared in modern
apicultural practices in the country. Also, studies on the
influence of vegetation distribution on the diversity of
honeybee races in the savannah agro-ecological zone
of the country have not yet been conducted. This study
was aimed at identifying the ecotype Apis mellifera
subspecies in the savannah vegetation zone of Nigeria
based on wing morphology and landmarks variations of
samples collected from five savannah agro-ecological
zone of the country.

[I.  MATERIALS AND METHODS

a) Study Site and Collection of Sample

Samples of 7500 honeybee workers were
collected from 250 colonies of the savannah agro-
ecological zone of Nigeria. Thirty honeybee workers
were collected from 50 colonized hives from apiaries in
llorin (Kwara State), Abuja (FCT), Katari (Kaduna State),
Mayo Belwa (Adamawa State) and Zuru (Kebbi State) of
Nigeria. Collection of research bees was done from
colonies formed by captured swarms and unmanaged
for queen replacement. The samples were stored and
labelled separately in 70% ethanol container according
to their State of collection. These were used for wing
morphology and landmarks multivariate analysis in the
laboratory.

b) Morphometric Studies

Laboratory analysis of the wing morphology and
landmarks was performed on ten randomly selected
samples of honeybee workers obtained from the five
savannah vegetation States based on methods used in
morphometric analyses of A. mellifera (Andere et al.,
2008) and use of wing landmarks in classifying bumble
bees into subspecies (Aytekin, et. al., 2007). Calibrated
hand held digitalised MiScope microscope with
magnification range of 40-140x was wused in
measurement of wing morphometric and landmarks
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features in milimetres and replicated trice. The
measured variables includes The length of the
hindwing (LHW), width of the hindwing (WHW), length of
the forewing (LFW), width of the forewing (WFW),
number of landmarks on the forewing (NLF), number of
landmarks on the hindwing (NLH), number of landmarks
on the radial cell of the forewing (NLR), length of radial
cell (LRC) and width of radial cell (WRC). Raw data for
the statistical analysis was obtained from the carefully
recorded wing morphometric and landmarks data
measured per hive.

c) Data Analysis

Analysis of the wing morphology and landmarks
data was achieved with SPSS statistic 17 software.
Parametric statistic tools of mean, standard deviation
and standard error were engaged to differentiate the
honeybee samples while the distribution and relation
between them were subjected to two step cluster
analysis. The morphoclusters means were presented in
centroids and also, the simultaneous confidence
intervals (95%) of means of wing morphometric and
landmarks variables were expressed in charts.

[11. RESULTS

Grouping of savannah vegetation honeybee
samples based on wing morphometric and landmarks
classified all samples into two distinct morphoclusters.
Morphoclusters 1 constituted 56.4% of the honeybee’s
samples encountered in the savannah agro-ecological
zone of Nigeria (Table 1) while the remaining 43.6%
formed morphoclusters 2. The within cluster percentage
of state of honeybee morphoclusters based on wing
morphometric features and landmarks (Table 2) showed
that all honeybee samples collected from Kebbi (100%)
State were of morphoclusters 1 and also, this trend
occurred in distribution of honeybees of morphoclusters
2 in Kaduna (100%) and Kwara (100%) States. Abuja
(88%) and Adamawa (94%) recorded majority of their
honeybees in the morphoclusters 1 while, the remaining
percentages of honeybees i.e. 12% and 6% formed
morphoclusters 2 respectively.

Wing morphological differences that exist in the
two morphoclusters of honeybees from encountered in
the zone (Table 3) revealed that LHW (2.44mm), WHW
(0.66 mm) LFW (3.59 mm), NLF (20), LRC (1.30 mm)
and WRC (0.19 mm) obtained in morphoclusters 1 were
higher than the values of morphoclusters 2 while, the
remaining morphometric features had their peaks in
morphoclusters 2 except, NLR that had a uniform (5)
number of landmarks.

Morphoclusters 2 had mean intervals above the
overall means and morphoclusters 1 in LHW, WHW,
LFW, LRC and WRC, as well as, 20 landmarks that
occurred on the forewings while, morphoclusters 1 had
higher mean interval in WFW and number of landmarks

© 2012 Global Journals Inc. (US)

on the hindwing (Fig. 1). On the contrary, all NLR
obtained from the two morphoclusters were the same
with the overall mean.

[V. DisCuUsSION

Honeybee taxonomy can be affected by a
number of factors, especially agro-ecological zone.
Results obtained from this study revealed that honeybee
samples collected from various States in the savannah
vegetation zones of Nigeria formed two different
morphoclusters. The variations that occurred in the wing
morphometric features of honeybees from different
States and relativity of some of the features from the
same state could be deduced to similarity of biology of
honeybee species in the same geographical zone
(Winston et a/, 1981) while, variations of wing landmarks
of A mellifera morphoclusters in the savannah
vegetation zone is in line with findings of Mendes, (2007)
which reported differences in the wing landmarks of
bumble bees collected from the same ecological zone.
Two morphoclusters of honeybees obtained in the five
savannahs vegetation States indicated high relativity in
the wing morphology and landmarks features in the
region. This confirmed the influence of geographical
location on the distribution of honeybee’s subspecies
(Sheppard et al, 1997) and portrayed the
morphoclusters encountered as having the ability to
survive over a wide range of States in the belt. This was
in agreement with Amorin and Ribeiro (2001) findings
which stated that honeybee species could migrate over
wider vegetation belt in search of food (nectar and
pollen), water and appropriate nesting site during
swarming season or in period of adverse environmental
condition.

The number of landmarks (approximately 20)
that occurred on the forewing of morphoclusters 1 and 2
(Plate 1) were the same with the findings on bumble
bees (Aytekin, et al, 2007) while the record of
approximately 6 landmarks (Plate 2) observed on the
hindwings of the two morphoclusters showed similarity
between the duo. These conform to the result of using
morphometric differences of a single wing cell in
classifying Apis mellifera into racial types (Francoy, et.
al, 2006). In addition, the wide variations recorded in
nearly all the simultaneous confidence intervals of
means of morphometric features and landmarks in the
two morphoclusters, confirms the existent of differences
in the morphometric features and landmarks of the two
morphoclusters. Thus, portrays honeybees of the two
morphoclusters as having distinct wing morphometric
features and landmarks.

Use of wing morphometric features and
landmarks variations in classifying Apis mellifera into
morphoclusters in this study is an indication that this
technique can be adopted in discerning honeybees



Plate 7 : TWenty Landarks on Forewing

from this zone into morphoclusters. This is in line with

the report of the successful use of morphometric of A.
mellifera by Andere ef al, (2008) and the use of wing

landmarks in bumble bees by Aytekin et a/,, (2007).

V. CONCLUSION

The outcome of this research showed that
variations in the wing morphometric features and
landmarks of honeybee workers can serve as an
effective tool for grouping Apis mellifera kept in
beekeeping practice in savannah agro-ecological zone
of Nigeria into subspecies. Research into the genomic
variation of the identified morphoclusters need be
encouraged, as this will go a long way to trace the
phylogeny relationship of the different honeybee
morphoclusters in this zone of the country.
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Comparative Studies of Behaviourial Variations

of Apis mellifera L.

Species in Nigeria

Oyerinde, A. A%, Dike, M. C.°, Bamaiyi, L. J..” & Adamu, R. S.°

Abstract - Studies were conducted for three beekeeping
seasons (between 2009 and 2011) on 400 colonized hives
sited in the two major vegetation zones of Nigeria. Direct
counting of the number of sting babels deposited on the
beekeepers kit by scout bees defending her colony was done
during the period of routing inspection and harvesting of crops
from selected colonies while swarming and abscondment of
established colonies after the first visit was noted and
recorded for each farm. Behaviourial variations of Aois
mellifera species from the forest and savannah vegetation
zones of Nigeria revealed that majority (above 65%) of the
honeybees were highly aggressive and none of the colonies in
the country was stingless. The preponderance of the deposit
of the sting babels by the scout bees in the nation was highly
aggressive ++-+> aggressive ++ > less aggressive +
>stinglessness —. Comparison of behaviourial variations of
Apis mellifera colonies in Nigeria revealed that Abuja (31.3%),
Adamawa (4.0%) and Osun (3.3%) States had the less
aggressive species of honeybees while, both Kebbi (80.7%)
and Ebonyi (79.7%) States recorded the highest percentages
of sting babels deposition in the savannah and forest
vegetation respectively. The percentage of abscondment and
swarming of established colonies recorded in the country was
ebb but, honeybee colonies’ abscondment ranged from 0.7%
to 4.0% in Kwara and Osun States both in the savannah and
forest vegetation zones of Nigeria respectively.

Keywords : Apis mellifera, Colonies, Aggressiveness,
Swarming, Abscondment.

[. INTRODUCTION

piculture  entails the management and
Amaintenance of colonies of honeybees (Parker,

1981) that are kept for highly desirable products
such as honey, comb/wax, pollen, propolis, bee venom
and royal jelly (Ojeleye, 1999). Beekeeping was
practiced in different ways in Africa in general and
Nigeria in particular and in many cases the occupation
was associated with some folklore, e.g. the Tiv people
believe that beekeeping is a secret practice into which
beginners must be initiated before they can practice
(Olagunju, 2000). Like all the Agricultural sectors,
beekeeping is a noble and economically rewarding
vocation that can improve the socio-economic
conditions of people in rural areas who do not own land
to grow their own subsistence crops (Mahalefele, 1991).

Author o Department of Crop Science, Faculty of Agriculture,
University of Abuja, Nigeria.

Author o Department of Crop Protection, Faculty of Agriculture,
Ahmadau Bello University, Nigeria.

A colony consists of three castes, infertile
female workers, male drones and a queen (Johansson,
1980). The vast majority of adult honeybees in any
colony are infertile female worker bees. The jobs of the
worker bees are: tending and feeding young bees
(larvae), making honey, making royal jelly and bee
bread to feed larvae, producing wax, cooling the hive by
fanning wings, gathering and storing pollen, nectar and
water, guarding the hive, building, cleaning and
repairing the comb and feeding and taking care of the
queen and drones.

Several researchers and beekeepers had
described the general distinguishing traits of the African
honeybee subspecies, as rapid population growth,
frequent swarming, minimal hoarding of honey, ability to
survive on sparse supplies of pollen and nectar and
highly defensive nature (Sugden, 2007). They abscond
their hives in time when food-store is low, unlike the
European colonies, which end dieing in the hives
(Winston et a/., 1981).

The ability to increase honey production is
rested upon several factors among which evaluation of
the behaviourial differences of races of Apis mellifera in
Nigeria require top most attention. In Nigeria where a
rich nectar flow is found, relatively small quantity of
honey are produced and up to date no developmental
programme has deemed it fit to conduct studies on the
behaviourial variations of the races of honeybees in
Nigeria in terms of aggressiveness in order to further
develop the gentle races that can encourage interested
youth and other individuals aimed at engaging in healthy
Apicultural practices in the country.

[I.  MATERIALS AND METHODS

a) Study Site

Studies were conducted for three beekeeping
seasons on 400 colonized hives sited in the two major
vegetation zones of Nigeria. 50 colonized hives were
selected from established honeybee farms in Igbeti
(Oyo State), Oshogbo (Osun State) and Ishiagwu
(Ebonyi State) in the Forest Agro-ecological zone, as
well as, llorin (Kwara State), Abuja (FCT), Katari (Kaduna
State), Mayo Belwa (Adamawa State) and Zuru (Kebbi
State) in the Savannah vegetation zone of the country.

Direct counting of the number of sting babels
(Plate 1) deposited on the bee suite, hand gloves and
hat by scout bees defending her colony was done
during the period of routing inspection and harvesting of

© 2012 Global Journals Inc. (US)
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crops from selected colonies over three beekeeping
season i.e. between 2009 and 2011 while,swarming and

abscondment of established colonies after the first visit
was noted and recorded for each farm.

Plate 1. Showing Scout Bees Depositing Sting Babels on Hat and Bee suite

The behavioural characteristics was expressed
on a range scale defined as: number of sting babel
(NSB) i.e. no sting babel or stinglessness (-); 0-20 sting
babels or less aggressive (+); 21-50 sting babels or
aggressive (++); >50 sting babels or highly aggressive
(+++); swarming behaviour (CS) i.e. no swarming (-);
colony swarmed (+); abscondment behaviour (CA) i.e.
no abscondment (-); colony absconded (+). The
behaviourial variation of the respective ecotype
honeybees observed in the two vegetation zones was
analyzed with inferential statistics tools of percentage
and variance.

I11. RESULTS

Behaviourial variations of Apis melliferaspecies
from the forest vegetation zone of Nigeria (Table 1)
revealed that majority (above 65%) of the honeybees
were highly aggressive and none of the colonies in this
region was stingless. The preponderance of the deposit
of the sting babels by the scout bees in the region was
highly aggressive +++4> aggressive ++4+ > less
aggressive + >stinglessness —. Also, the percentage of
abscondment and swarming of established colonies in
Ebonyi, Osun and Oyo States were relatively low i.e. 2.0,
4.0 and 2.7 respectively.

Hitherto, the behaviourial variations of Apis
melliferaspecies of the savannah vegetation zone of
Nigeria (Table 2) were not different with the result
obtained from honeybees of the forest vegetation origin.
Majority of the States i.e. Adamawa, Kaduna, Kebbi and
Kwara had above 60% honeybees colonies with highly
aggressive behaviour but, honeybee colonies of apiaries
sited in Abuja were relatively less aggressive compared
to those from the various States. The deposition of sting
babels by the scout bees of Abuja colonies spread over

© 2012 Global Journals Inc. (US)

the scales of aggressivity i.e. +++ (38%), ++ (30.7%)
and + (31.3%).

Likewise as was experienced with the forest
region colonies, none of the colonies in the savannah
region was stingless. The preponderance of the deposit
of the sting babels by the scout bees in this region
followed suit with the pattern exhibited in the forest agro-

ecological zone of the country. In addition, the
percentage of abscondment and swarming of
established colonies recorded in the savannah

vegetation colonies were lower compared to their forest
counterpart. Colonies abscondment and swarming in
this region ranged between 0.7% in Kwara State to 2.0%
in Abuja FCT, Adamawa and Kebbi States.

Comparison of behaviourial variations of Apis
melliferacolonies from the two main vegetation zones of
Nigeria revealed that Abuja (31.3%), Adamawa (4.0%)
and Osun (3.3%) States had the less aggressive species
of honeybees while, both Kebbi (80.7%) and Ebonyi
(79.7%) States recorded the highest percentages of
sting babels deposition on bees suite (i.e. highly
aggressive) in the savannah and forest vegetation
respectively. This implied that colonies from the two
States were highly ferocious and beekeepers in these
States need proper kitting before inspecting their
respective colonies.

In addition, comparison of colonies in terms of
presence of stingless honeybee species showed that
none of the colonies in the country exhibited this
behaviour. The percentage of abscondment and
swarming of established colonies recorded in the
country was ebb but, honeybee colonies’ abscondment
ranged from 0.7% in Kwara State in the savannah
vegetation zone to 4% in Osun State in the forest
vegetation zone of Nigeria. This showed that



beekeepers in Kwara State had the best management
practice of their honeybee’s colonies.

IV.  DISCUSSION

Maijority of A. mellifera encountered in this study
exhibiting high aggressiveness in terms of number of
sting babel deposited on beekeepers protective clothing
by scout bees was an indication of the various ecotype
A. mellifera being highly defensive as earlier reported on
characteristics of Africanized honeybees by Sheppard et
al, (1999) and Sugden, (2007). In addition, the
identification of few colonies that was less aggressive in
Abuja, Adamawa and Osun States contradicted
Sugden, (2007), earlier report that classified Africanized
A. mellifera species as killer bees. Thus, the less
aggressive species that occurred in Abuja, Adamawa
and Osun States compared to the other States gave an
indication that bees from these States can be adopted
in queen rearing programme in order to develop bees
that will be friendlier with beekeepers in the country.
Also, the low abscondment and swarming rate recorded
in this study portrayed effective management and
adequate availability of food (pollen and nectar) for
established honeybee’s colony in the sampled State.
This confirmed the concentration of honeybees on
honey production when the environmental condition was
favourable (Taylor, 1977; Otis ef al., 1981).

V. CONCLUSION

Based on our identification of some less
aggressive colonies in this study, it is imperative to
engage those less aggressive colonies in queen rearing
programme, with the aim of producing nucleus bee
colonies that can be adopted in modern beekeeping
practice in Nigeria, in order to reduce exposure of
beekeepers to unwanted bee sting by their respective
colonies.
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e A professional email address will be allotted free 500 MB email space.

PAPER PUBLICATION
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,

you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with
records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits

Mistakes to evade

Insertion a title at the foot of a page with the subsequent text on the next page
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®  Separating a table/chart or figure - impound each figure/table to a single page
®  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.

Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--

must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.
Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can

maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose

Fundamental goal

To the point depiction of the research

Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:

Single section, and succinct

As a outline of job done, it is always written in past tense

A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
Center on shortening results - bound background information to a verdict or two, if completely necessary
What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

®  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:
®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.
e |f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.

Methods:

Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  Leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.

Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.

Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

®  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.

L] Not at all, take in raw data or intermediate calculations in a research manuscript.
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® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.
®  Never confuse figures with tables - there is a difference.
Approach
®  Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
®  Put figures and tables, appropriately numbered, in order at the end of the report
e If you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables
e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts
®  Despite of position, each figure must be numbered one after the other and complete with subtitle
® |n spite of position, each table must be titled, numbered one after the other and complete with heading
e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable. The implication of result should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.
Give details all of your remarks as much as possible, focus on mechanisms.
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
Try to present substitute explanations if sensible alternatives be present.
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?
®  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
®  Submit to generally acknowledged facts and main beliefs in present tense.

ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.
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The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

Do not give permission to anyone else to "PROOFREAD" your manuscript.

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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