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Evaluation of Rural Water Supply Schemes in
Selected Communities in Oke-Ogun Area, Oyo
State, Nigeria

Toyobo A.E* Tanimowo N.B®

Absiract - The study examine water supply schemes in
selected communities in Oke-Ogun area. Data were collected
through primary and secondary sources. A total of 450
structure questionnaire were administered through systematic
random sampling to solid information from household heads
in the area. The study reveals that female respondents were
higher than males, and majority engaged in farming activities
with low income. Hand-pump wells and boreholes were the
major water facilities in the area. Majority of the water facilities
were in the state of disrepairs. The study therefore
recommended some management strategies in order to
improve the sustainability of water schemes in the study area.
Keywords . Communily, Management, Water-scheme,
Sustainability.

. INTRODUCTION

uccessful community management requires that
Sclear ownership of the water systems be defined.

Ownership issues lie at the heart of the seeming
paradox that communities with long histories of internal
water resource management for natural system such as
irrigation systems are often not successful at managing
water supply systems (Schouten and Moriarty, 20083;
Renold,1992). Such is the case in Madagascar, where
small streams used for irrigation of lowland rice fields
have been sustainably shared amongst communities for
food production but most improved water sources have
fallen into a state of disrepair. Common to the
management of all property resources should be tied to
a sense of communal ownership are the inclusion of
rules and regulation needed to regulate the behavior of
water users and a guide for water committees.
Enforcement of rules and regulations is usually the
responsibility of the water committees, through the
levying of some sort of social sanction of fine (Schouten
and Moriarty, 2003; Parry Jones, Reed and Skinner
2001).

Operation and maintenance agreements
ensures the longevity and proper running of rural water
infrastructure  and this could be attained with
community. However, in order to ensure proper
maintenance of community water supply schemes, there
should be a trained local technicians who should have
access to tools and spare parts needed to fix the water

Author “? - Department of Urban and Regional Planning Ladoke
Akintola University of Technology, PMB 4000, Ogbomoso,Oyo State,
Nigeria. E-mail . toyoboae@yahoo.co.uk.

systems (Lockwood, 2004; UNICEF and WHO, 2000;
Narayan 1994; Pretty 1995 and UNDP 2005).

The aim of the study is to assess water supply
schemes in selected rural communities in oke-ogun
area, Oyo State.The specific objectives of the study are
to: (). examine socio-economic characteristics of
respondents in the study area, and (ii) assess the
management of water supply schemes in Abare,
Ogbooro, Igbope, Iwere-ile communities in the study
area.

II.  MATERIALS AND METHODS

a) Brief of the study area

The study was conducted in ten local
governments in Oke-Ogun area in Oyo state. Oyo state
is located in the south western geo-political zone of
Nigeria. It is bounded in the west by Republic of Benin,
to the east by Osun State, to the north by Kwara State.

The study area is Oke-Ogun rural settlements in
Oyo state. Oke-Ogun is located on latitude 6° 08" north
of the equator and 3°00" east of Greenwich meridian.
Oke-Ogun area consist often local government namely:
Oorelope, Irepo, Olorunsogo, Saki East and West
Itesiwaju, Atisbo, Ilwajowa, Kajola and Iseyin. The
people in the study area are mostly Yorubas. The
Yoruba who formed majority of the rural community were
interviewed with some few ethnic groups such as
Hausa, Igbo and Ibariba.

b) Methods of data collections

The study area was grouped into four
contiguous zones. Within each zone, a random
sampling technique was adopted to select one village
The samples frame consist of the following
rural settlement namely:, Igbope, Ogbooro, Abare, and
Iwere-ile village. Respondents were household heads. A
2,5% sample size of the household heads were chosen
for the purpose of questionnaire administration, and
respondents were selected on systematic sampling.
One household was selected from every five housing
units. This was based on the reconnaissance survey.
Where the respondent was not available at the first visit,
a return visit was made to get in touch with him or her. In
the process, a total of 450 respondents were interviewed
for the study.

© 2011 Global Journals Inc. (US)
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Data on socio-economic characteristics were
obtained in the first part of the questionnaire raising
questions about gender, age, marital status, ethnicity,
educational qualifications, occupation and income of
respondents in the study area.

Information on the sources and characteristics
of water supply in the study area was obtained from
respondents and confirmed through direct observations
and frequency counts of the water sources and
schemes in the communities sampled. The sources
were mainly the natural ones such as rivers, streams,
and ponds and those provided by government, non-
governmental organizations, community efforts and
inter-aids. The latter focused upon are the ones
regarded as schemes. Available water supply facilities in
each community was exhaustively enumerated and
recorded during the research survey.

¢) Methods of aata analysis

Data were collected from the field and analyzed
using descriptive statistic such as frequency count,
percentages and tables to affirm the level of operation
and repairs of water facilities in the study area.

[1I.  RESULTS AND DISCUSSION

a) Socio-economic characteristics of the respondents

Table 1 reveals the  socio-economic
characteristics of respondents in the study area. Female
respondents (52.9%) were higher than male respondent
(471%). Literacy rate was average among the
respondents with only 49.1% respondent having one
form of formal education or the other.

Majority of the respondents were Christians
59.0%, Muslims 36.7%, Traditional herbalist 4.7% and
others 2.6%.most of the respondents engaged in
farming and trading as their major and minor
occupations respectively. For instance 53.4% were
farmers, 12.9% Artisan, 18.7% civil servant, 13.9%
traders and others (1.1%). The income level of
respondents was very low for them to contribute in
community development programme in the study area.
For instance about 42.1% respondents income fell
between 6,000 naira-10,000 naira with the highest being
21,000 naira and above (11.7%). A greater proportion of
the population in the study area were Yoruba (79.6%)
and are subsistence farmers cultivating maize, yams,
cassava and millet. Production is low because most
farmers used traditional tools of hand hoe. Hausa
constituted about 14.8% and are businessmen and
women, the Igbos 4.9% mostly businessmen and
women and other tribes of 1.3% such as Ibariba, Idoma,
Igala, Fulani and Ghanaians most of who are artisan,
craft men and other informal jobs.

b) Assessment of sampled communifies in the

management of water supply schemes
One rural community was chosen from each of
the sampled zones of the study area to assess the
management strategies employed for borehole, hand-

© 2011 Global Journals Inc. (US)

pump and dam in villages where they are available.
Assessment was based on a random sampling of a
community in each of the zones included in the study
area.

i. Abare Village

Abare is located in Itesiwaju local government
area in Oyo State with a population of six hundred and
eighty people. The village is accessible by a good tarred
road which is about fifteen (15) kilometers from
Igbojaye. Hand-pump water supply in the village was
constructed in 1994 by the local government in the area.
At the time of field survey ,the hand -pump were not
functioning because of the failure of the local
government to repair the faulty hand-pump. The
community however did not make any attempt to repair
the same due to lack of fund. However, there was no
any move by the community to contribute financially for
the repair of the hand-pump water facility in Abare
village. The villagers therefore depend on alternative
sources of water supply in the area such as rivers,
ponds and earth dam along streams/rivers course in the
area.

ii. Ogbooro Village

Ogbooro is located in Saki east local
government area of Oyo state with a population of five
thousand and ten people. Accessibility to the
community is through tarred road which is fairly well
maintained. There are two types of water facilities in the
village - hand-pumps and boreholes. The hand-pumps
wells were constructed by the local government while
one of the boreholes were constructed by UNICEF-
Assisted Water and Sanitation Project (WATSAN) by Oyo
state government and two others by private individual
for profit making. At the time of data collection, one
borehole was functioning in the village and this is owned
by an affluent family in the village. The two boreholes
had broken down due to negligence by the donor
agencies to repair them. There was no village caretaker
committee to monitor the repair and maintenance of the
boreholes and hand-pump water supply facilities
donated by WATSAN. An interview with the opinion
leaders in the area revealed that non involvement of
rural  community members in  planning and
implementation of water schemes had necessitated the
negligence of non repairs.

iii. /gbope Mllage

Igbope village is in Oorelope local government
with a population of seven thousand, six hundred and
forty-eight people. The village is about one kilometers to
Igboho town. Hand-pumps and boreholes water supply
facilities were found in the village. The hand-pumps
were constructed by the local government in the area
but the boreholes were donated by WATSAN to the
community in order to assist the primary health care
centre which is in operation in the village. At the time of
field survey, a borehole was not in use due to non repair



of the damaged parts by both the community and the
donor agency.

Flate 1. Borehole at Igbope in Oorelope Local Government, Oyo State.

Source : Authors' field survey, (2010).

Three of the hand-pump wells were out of use
due to the failure of the local government authority to put
all the necessary machinery to repair the water supply
systems. The villagers in the area depended on Igboho
dam which is about half a kilometer to the village. There

Source . Authors' field survey, 2010.

Nevertheless, community members
satisfied with the quality of water supplied from hand-
pump since water from the pump look pure, free from
insects, debris, animal waste, sticks or leaves and does

were

Flate 2 : Functioning Hand pump water supply at Igbope

were no caretaker committee at the village level to
oversee the management of water supply facilities in the
village. There was therefore, high demand for water
supply on the only hand-pump available in Igbope. (See
plate 2).

not smell or taste bad. This corroborates UNDP (2005)
findings on community water supply that people are
thirsty of clean water. Water obtained from the hand-
pump is free from rubbish and does not smell or taste

© 2011 Global Journals Inc. (US)
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bad. Water obtain from dam by the rural community of
Igbope was used for domestic purpose without any
treatment. However, WHO (2000). States that water
must undergo some processes of chlorination,
purification, sedimentation and other stages of treatment
before it is acceptable for usage by community
members. Lack of treatment of dam water of this nature
can cause ill-health to people.

iv. lwere-lle Village

lwere-lle is located in lwajowa local government
area of Oyo State with population of nine thousand and
twenty-four people. There were three boreholes in the
settlement and only one was functioning. One of the
boreholes was out of use due to non repairs. Also about
seven hand pumps were constructed in the area, three
of them were functioning at the time of field survey was
conducted in the area. (see Plate 3).

Flate 3 . Non-functioning hand pump water supply system at lwere-ile.

Source : Authors' field survey, (2010).

At the village level, there was no caretaker
committee to take care of proper repairs and
maintenance of the hand-pumps provided by the local
government authority. This has hindered regular supply
of water consumption by the community members.

IV. RECOMMENDATIONS

The following recommendations are made
towards the sustainability of water supply schemes in
the study area.

a) Daily maintenance .

i. Pump operation of water scheme

i. Pump and base cleanness of the scheme
ii. Waste water drainage of the scheme
iv. Comments of users

b)  Weekly maintenance
i. Lubricate moving parts of water scheme
i. Check tightness of nuts and bolts

ii. Check security of pump on base

¢) Monthly maintenance

i. Check output rate of water scheme

© 2011 Global Journals Inc. (US)

i. Check for condition of concrete base.

No matter what system of management is
adopted users must be involved in the planning and
management of water schemes so as to prolong the
long-term effectiveness of the hand-pump and borehole
water facility. The best way to achieve this is by the
appointment of a pump caretaker who, after proper
training and the supply of a tool kit will carry out the
following duties:

a)

i. To carry out inspections daily, weekly and monthly;
ii. To keep records of all checks and work;
ii. To monitor pump output rate;
iv. To keep pump and base clean and clear of refuse;
v. Totrain people how to use the pump properly;
vi. To make simple repairs and replacements;
vii. To request help for major problems;
viii. To keep a supply of spare parts;
ix. To ensure surplus water is drained away; and
x. To give guidance in health care.

The pump caretaker duties
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The pump caretaker should

Be female if culturally or socially acceptable;

Be age 18-35;

Live close to the pump;

Be physically fit and active;

Be acceptable to the community;

Be a pump user;

Have own means of support as the pump caretaker
job is only part time and

Be self-motivated.

In order to emphasize their responsibility, pump

caretakers should receive payment. With respect to the
management of dam water schemes in the study area,
the following management approaches are important:

iv.

Vi

Vii.

Vii.

Keeping spillways clear of debris;

Watching for underling of the spillway outlet or
uncontrolled flow beneath or around the spillway;
Preventing trees and bush from growing on earth
dams;

Watching for uncontrolled seepage on the dam face
around all metal and concrete structures;

Eliminating burrowing animals and ant hills and taking
measures to prevent their habitation;

Maintaining a healthy stand of grass on earth dams
and vegetated spillways to prevent erosion;

Making sure that gates, valves and all water control
mechanisms are always operationable and

Watching for any sign of settlement cracking unstable
slopes or other slope movement.

Local community members should be encouraged
to see the rural water supply facilities as their own
projects, so as to ensure adequate maintenance
and repairs, and to guaranteed the sustainability of
the rural water - supply schemes in the study area.
Performances of community members in
contributing labour and materials for maintenance,
constant repairs of water schemes, borehole, and
hand- pump wells in particular should be
encouraged.

The local government councils and other donor
agencies in the area should train  selected
community members to improve their skills and
technical know-how to provide local expertise for
repairs and maintenance of rural water supply
facilities in the study area.

Adequate water facilities should be provided by the

state, and local government and other  donor
agencies in view of high population density in the
rural community of the study area.

The types of rural water supply schemes such as
boreholes and hand - pumps should be determined
for local community in the study area with active
participation of all the stakeholders in the process of
planning, and execution of the water projects.

There is a clear need for the communities to

rethink their approaches. Good hand-pumps exist and
technical solutions are available. Management of hand

pumps and boreholes are the real issue for village level
operation and management to work.

The capacity building of those responsible for

operation and maintenance is essential. They need
training in proper management of supplies, spare parts
and finances. Community planning and support need to
match local people willingness to contribute.

10.

11.

12.
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Ameliorate the Effects of Poultry Manure and NPK Fertilizer
on the Performance of Pepper Relay Cropped With Two
Cassava Varieties

By Adeola, R. G., Tijani-Eniola, H, Makinde, E. A

Abslract - Farmers in Nigeria practice intercropping by relaying cassava (Manihot esculenta Crantz) into
pepper (Capsicum annum L.). However, high cost of inorganic fertilizer had discouraged most farmers
from applying fertilizer to their crops. The objective of this work was to evaluate the effects of NPK fertilizer
and poultry manure on the performance of pepper relay cropped. A split-plot layout was adopted using
four fertilizer levels: no fertilizer, 120N + 80P + 50K kg/ha, poultry manure (PM) 6,250 kg/ha and 50 % to
50 % mixture of NPK and PM. The cropping pattern, sole pepper, and two cassava cultivars relayed into
pepper at 1 MAT were main plots while the fertilizer levels were the subplots. The experiments were
replicated three times. Descriptive statistics and ANOVA were used to analyze the data of growth and
yield parameters. Fertilizer application significantly (P < 0.05) affected all the characters investigated. The
highest fruit yield of pepper (13.6 t/ha.) was obtained from the plots treated with 120N + 80P + 50K
kg/ha. The highest cassava tuber yield (24.1 t/ha) was obtained from the plots treated with 6,250 kg
PM/ha. The yield of pepper under different fertilizer application was in the order NPK > NPK + PM > PM.
The yield (10.1 t/ha) of pepper obtained under ‘Oko lyawo’ across the fertilizer treatments was 14.4 %
greater than the yield (8.7 t/ha) obtained with TMS 30572. All the fertilizer treatments yielded more than the
control in the following order: PM > 2 NPK + 2 PM >NPK alone respectively.

Keywords . Manihot esculenta, cropping pattern, Capsicum annuum, relay intercrop, fertilizer
application.
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Ameliorate the Effects of Poultry Manure and
NPK Fertilizer on the Performance of Pepper
Relay Cropped With Two Cassava Varieties

Adeola, R. G.%, Tijani-Eniola, H® ,Makinde, E. AP

Absiract - Farmers in Nigeria practice intercropping by relaying
cassava (Manihot esculenta Crantz) into pepper (Capsicum
annum L.). However, high cost of inorganic fertilizer had
discouraged most farmers from applying fertilizer to their
crops. The objective of this work was to evaluate the effects of
NPK fertilizer and poultry manure on the performance of
pepper relay cropped. A split-plot layout was adopted using
four fertilizer levels: no fertilizer, 120N + 80P + 50K kg/ha,
poultry manure (PM) 6,250 kg/ha and 50 % to 50 % mixture of
NPK and PM. The cropping pattern, sole pepper, and two
cassava cultivars relayed into pepper at 1 MAT were main
plots while the fertilizer levels were the subplots. The
experiments were replicated three times. Descriptive statistics
and ANOVA were used to analyze the data of growth and yield
parameters. Fertilizer application significantly (P < 0.05)
affected all the characters investigated. The highest fruit yield
of pepper (13.6 t/ha.) was obtained from the plots treated with
120N + 80P + 50K kg/ha. The highest cassava tuber yield
(24.1 t/na) was obtained from the plots treated with 6,250 kg
PM/ha. The yield of pepper under different fertilizer application
was in the order NPK > NPK + PM > PM. The yield (10.1 t/ha)
of pepper obtained under ‘OCko lyawo across the fertilizer
treatments was 14.4 % greater than the yield (8.7 t/ha)
obtained with TMS 30572. All the fertilizer treatments yielded
more than the control in the following order: PM > 2 NPK +
2 PM >NPK alone respectively.

Keywords Manihot esculenta, cropping pattern,
Capsicum annuum, relay intercrop, fertilizer application.

[. INTRODUCTION

Depper (Capsicum annuurm) is a popular crop that
is grown in most countries of the world and its
production for spice and vegetables has
increased by more than 21 % since 1994. According to
FAO (1997), world production of peppers for 1996 was
put at 14,068,000 metric tones. However, Asia is the
largest producer, with China leading world with a
production of 12,531,000 Mt. in 2005 (FAOSTAT, 2005).
In pepper production, Nigeria was rated second in the
world in 1979 (Yamaguchi, 1983).
However, production later declined and since
the early 1980’s, export has been minimal (Aliyu ef a,
1996). In 2005 Nigeria produced 720,000 Mt of pepper
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making her the largest producer of peppers in Africa
and ranked 7" in the world (FAOSTAT, 2005). It is
cultivated principally in southwestern and northern
Nigeria between latitudes 10°N and 12°3N in the
northern guinea savannah and Sudan savannah
ecological zones (Erinle, 1988). C. annuurmis one of the
most popular cultivars grown by local farmers and the
yield obtained ranges from 2.5 to 10.5 t/ha which is very
low compared to 18 to 36 t/ha obtained in developed
countries (Ado and Gupta, 1990).

Management of soil fertility in an intercropping
system has a major influence on crop production.
Several studies have revealed that intercropped
mixtures extracted more nutrients from the soil than did
single stands per unit area (Kassam and Stockinger,
1973; Dalal, 1974; Oelsligle ef al., 1976). High cost of
nitrogen fertilizer has led to several research studies on
the benefit of intercropping with legumes.

Cassava requires adequate fertilizer especially
(K'and N) for optimum growth and root yield (Amon and
Adetunji, 1973; Obigbesan and Fayemi, 1976 and Sitti-
busaya and Kurmarohita, 1978). The cultivation of
cassava in traditional agriculture is without the use of
any form of fertilizer. The use of adequate levels of
nutrients by any crop is essential in order to increase its
production and vyield. Bosland and Votava (2000)
reported that pepper required adequate amounts of
major and minor nutrients to produce well. May et al.
(1982) recorded the highest yield of 12.3t/ha from N and
P application rates of 150 and 100 kg/ha respectively.
Alabi (2006) found that P levels significantly increased
pepper plant height, number of leaves and branches per
plant and leaf area up to 125 kg P/ha level and
concluded that poultry droppings increased the yield
components of pepper more significantly than the
phosphorous. The importance of integrated nutrient use
in crop production in recent years cannot be over-
emphasized in view of the high cost of chemical fertilizer
to meet crop nutrient requirement. Complimentary use
of organic manure and mineral fertilizers has proved to
be a sound strategy to maintain soil fertility in many
parts of the world (Lombinef a/, 1991 ).Mello et a/. (2000)
recorded higher fruit weight and yield of pepper with 100
g poultry manure/hole + 100% NPK (130: 458: 262: kg
N: P,05K,0/ha) compared with treatments of 150 g peat
compost/hole + 70 or 100% NPK; 100g wood chip
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compost (pine) per hole + 70 or 100 % NPK. Similarly,
plant height and pepper fruit yield/ha increased with
increasing levels of N with maximum yield recorded at
160 kg N/ha. Aliyu (2000) reported good establishment
of pepper plants and superior yield with the application
of various rates of organic manures supplemented with
50 kg N /ha.

[I.  MATERIALS AND METHODS

Field trial on the ameliorate effects of NPK
fertilizer and poultry manure on the performance of
pepper relay cropped with two cassava varieties were
conducted in Ogbomoso during 2001/2002 and
2002/2003 cropping seasons. Ogbomoso on Latitude 8°
01 N, Longitude 4° 06 E, about 310 m above sea level in
the derived savanna belt of south-western Nigeria. The
mean annual rainfall of the Experimental station was
1,062.18mm with high intensity over a period of seven
months (April to October) (Table 1). The land used for
the experiments had been previously cropped to staple
food crops such as cassava, maize, yam guinea corn
and grain. The soail is a ferric luvisol, locally classified
under Iwo series (Murdoch et al, 1970). Composite
samples of the topsoil (0 — 15 cm depth) were taken
from the site and analyzed for their physical and
chemical properties before the commencement of the
experiment in each year.

The experimental design for the trial was a spilit-
plot fitted into a randomized complete block design with
three replicates. The main plot was cropping pattern (i.e.
sole pepper, Oko lyawo + Pepper and TMS 30572 +
Pepper. Both cassava varieties were relayed into pepper
at one month after transplanting (MAT). The sub-plot
was fertilizer at four levels namely:

i. No fertilizer,

ii. Inorganic fertilizer (alone), which was supplied in the
form of urea, single super-phosphate and muriate of
potash at 120 N + 80 P + 50 K kg/ha.

iii. Poultry manure (PM) at the rate of 6.3 t/ha.

iv. %2 NPK fertilizer (60 N + 40 P + 25 K kg/ha.) + V2
Poultry manure (3.15 t/ha.).

Each plot was 5 m x 4 m planted with cassava
at 1 mx 1 m and pepper at 1 m x 0.5 m spacing. Plant
population density was thus 10,000 per hectare for
cassava and 20,000 plants per hectare for pepper. Two
cassava clones the profusely-branching TMS 30572
from IITA, the local late-branching cultivar Oko jyawo
and Pepper cultivar NHVI-B, released by the National
Horticultural Research Institute (NIHORT) were used in
the study.

Poultry manure was applied two weeks before
transplanting. The rate of application was 6,250 kg. /ha
in plots that received poultry manure alone and 3,125
kg/ha in plots that received poultry manure plus mineral
fertilizers.  The manure was spread uniformly on the
respective plots and worked into the soil by light hoeing
N, P and K were applied at the rate of 120 kg N. /ha, 80

© 2011 Global Journals Inc. (US)

kg P /ha and 50 kg K /ha respectively for inorganic
fertilizer treatment and 60 kg N /ha, 40 kg P /ha and 25
kg K /ha in treatment with 2 poultry manure + -
inorganic fertilizer treatment The fertilizers were applied
in two equal split doses: two weeks after transplanting
(WAT) of pepper and at fruit set (10 WAT).

Fifteen plants of each of the cassava varieties
and pepper were randomly sampled from the net plot to
record observations adopting the partial replacement
procedure by Gomez and Gomez (1984). Days to 50 %
flowering were also recorded. Number of days to first
harvest was noted from sowing date to the time of
picking the first fully ripe fruits of pepper. Ripe fruits of
pepper were harvested at weekly intervals. Number of
fruits per plant was obtained from randomly selected
plants while the cumulative fresh weight of the total fruits
picked from the net plot was recorded. Fruit length was
obtained from 30 randomly picked fruits using
transparent ruler. Fresh weight of cassava tubers per
stand was taken from selected 10 plants. Total tuber
yield from the net plot was recorded at maturity. All
morphological ~ characteristics, yield and vyield
components of pepper and cassava were subjected to
statistical analysis using ANOVA based on the split plot
design.

[11.  RESULTS

Pepper plots treated with NPK and 2 NPK + "2
PM reduced number of days to 50 % flowering and days
to reach first time of harvest which was significantly
different (P < 0.05) from the control and PM alone
treated plots across the cropping systems in two
successive seasons (Table 2).

Application of fertilizers significantly increased
the number of fruits per plant with sole pepper plot
treated with NPK had the highest number of fruits per
plant though not significantly different (P > 0.05) from
the values recorded from pepper plots treated with NPK
where Oko lyawo was relayed into pepper (Table 3).
Fresh fruit yields of pepper obtained from the plots
treated with NPK alone were significantly (P < 0.05)
higher than the yields obtained from the plots treated
with 72 NPK + %2 PM and other treatments across the
cropping systems. The vyields of pepper under different
fertilizer applications followed the trend of NPK > NPK
+ PM > PM. The highest fresh fruit yield of 13.6 t/ha.
was recorded from the plot where Oko lyawo was
relayed into pepper under NPK alone treatment.
However, the fresh fruit yield obtained from NPK treated
plot where TMS 30572 was intercropped with pepper
was significantly (P < 0.05) low compared to the yield
obtained from the plot where Oko jyawo was relay
cropped with pepper. (Table 4).

All the fertilizer treatments yielded more than the
control in the following order: NPK alone, 2 NPK + %
PM and PM alone. Averaged yield (10.1 t/ha) of pepper
obtained under ‘Oko /vawo across the fertilizer
treatments was 14.4 % greater than the average vyield



(8.7 t/ha) obtained with TMS 30572. Similar trend was
observed in the following cropping season (Table 4).

Yield of cassava as affected by different
fertilizers in the intercrop is presented in table 5.
Significant differences (P< 0.05) were recorded in the
tuber yield in 2000/2001 across the treatments. In both
seasons, cassava tuber yield recorded across the
fertilizer treatments followed a similar trend of PM > %
NPK + 72 PM >NPK. Oko lyawo gave the highest tuber
weight of 25.0 t/ha under PM, which was significantly (P
< 0.05) higher than that obtained from the tuber weight
of 22.2 t/ha produced by TMS 30572 under the PM
alone. A similar occurrence was observed in 2001/2002
cropping season. Significant differences were observed
in the yield of pepper obtained across the fertilizer
treatments in the following season. The highest fresh
fruit yield of 298.61 kg/ha was obtained from the
cropping system where Oko lyawo was relay cropped
with pepper and treated with PM. However, the lowest
yield of 98.3 kg/ha was recorded from the control. The
fresh fruit yield of pepper obtained in the following
season from all the cropping systems treated with
fertilizer followed the order of PM > 2 NPK + 2 PM >
NPK (Table 6).

IV. DISCUSSION

The result of this study demonstrated that
highest yields of pepper were obtained from the plots
treated with NPK fertilizer compared to other fertilizer
treatments and the control. A similar finding of 12.3 t/ha
of pepper yield with the application of 150 kg/ha N and
100 kg/ha P had been reported by May et a/, 1982)
while Aliyu ef al, (1996) reported predicted yields of
pepper at high levels of 205 N kg/ha and 25 P kg/ha.
Asiegbu and Oikeh (1995) reported the efficiency of
NPK fertilizer in the supply of N, P and K to tomato
plants in the short run than the organic manure.

The mixture of NPK and poultry manure
produced fresh fruit yields greater than the application
of poultry manure alone. The higher response of pepper
to the mixture might be due to the differences in the
availability of essential elements from inorganic and
organic sources of fertilizer. This observation is in
agreement with that of Okonkwo and Chibuzo (2000).
Ayoola and Adeniyan (2006) also found that crops were
lower under the application of poultry manure alone in
comparison with NPK plus poultry manure or NPK alone
in cassava/maize/melon mixture. Aliyu (2000) reported
good establishment of pepper plants and superior yield
with the application of poultry manure supplemented
with inorganic fertilizer. However, Alabi (2006) reported
that application of poultry droppings increased the
growth and yield components of pepper significantly
more than phosphorous fertilizer.

Highest yields of cassava were obtained from
the application of poultry manure alone. A possible
reason for this is that poultry manure ensured a season
long supply of nutrients, which benefited cassava that

stayed longer in the field due to its slow release of
nutrients. Kumar ef al. (1977) reported a good response
of cassava to poultry manure and Hemeng et a/. (1995)
obtained highest yield of 10.2 t/ha when plantain was
supplied with poultry manure as compared to 7.2 t/ha
obtained in unfertilized controls. Application of poultry
manure alone also gave the highest yield of pepper in
the following cropping season when compared to other
fertilizer treatments and the control. This implies that by
the end of the first growing season, the manure had
already decomposed which ensured release of nutrients
for plant use.

The mixture of NPK and PM also gave better
yields of both crops than the PM alone. This could be
attributed to the complimentary roles of organic and
inorganic fertilizers in improving crop vyield. This
observation agrees with that of Agboola and Odeyemi
(1972), Agboola (1988) and Eneji et a/ (1997). The
combined vyield of the intercrop under mixture of NPK
and PM was about 1.5 greater than that of NPK alone.
Similar finding was reported by McCollum (1983), in his
work on multiple cropping systems and fertilizer
application involving maize and rice followed by cassava
and groundnut. The study also revealed that fertilizer
treatments promoted early flowering and maturity of
pepper compared to the control that took longer days to
reach flowering stage and maturity. This might be due
to availability of sufficient nutrients for the growth and
development of the plants. Siti-Aishah-Hassan (1993)
reported that doubling the application of N rate from 112
to 224 resulted in a 21 % increase in flower bud.
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Table 2 . Growth attributes of pepper as affected by fertilizer in cassava +pepper intercrop

Treatments Days to 50 % flowering Days to maturity
2001 2002 2001 2002
Sole P 0 Fertilizer 88 88 146 146
P + C1 + 0 Fertilizer 88 89 146 145
P+ C1+ NPK 76 75 133 132
P+ C1 + NPK + PM 76 77 134 132
P+ C1+PM 86 86 144 140
P + C2 + 0 Fertilizer 88 87 147 146
P+ C2 + NPK 76 76 135 133
P+ C2+ NPK+ PM 76 75 135 135
P+ C2 +PM 86 87 144 144
LSD (0.05) 1.2 1.3 1.8 1.2

P = Pepper; C1 = Oko lyawo, C2 = TMS 30572, PM = Poultry manure,

Table 3 . Yield attributes of pepper as affected by fertilizer in cassava + pepper intercrop

Treatments Number of fruits/plant Fruit length (cm)
2001 2002 2001 2002
P + C1 + O Fertilizer 23 22 8.2 8.6
P+ C1+ NPK 76 74 9.2 95
P+ C1 + NPK + PM 74 73 9.1 9.3
P+C1+PM 67 66 8.3 8.6
P + C 2 + 0 Fertilizer 19 20 8.0 8.2
P+ C2 + NPK 67 65 9.1 9.3
P + C2 + NPK + PM 64 62 8.7 9.2
P+ C2 +PM 57 55 8.1 8.2
LSD (0.05) 3.3 3.6 1.09 1.17

P = Pepper; C1 = Oko lyawo;, C2 = TMS 30572, PM = Poultry manure,

Table 4 : Pepper yield as affected by fertilizer in cassava + pepper intercrop

Global Journal of Science Frontier Research Volume XI Issue IX Version I E December 2011

Treatments Fresh fruit yield, t/ha

2001 2002
P + C1 + O Fertilizer 4.2 4.4
P+ C1 + NPK 13.4 13.6
P+C1+ NPK+ PM 121 12.8
P+ C1+PM 10.7 10.2
P + C2 + 0 Fertilizer 3.3 3.4
P+ C2 + NPK 11.8 12.6
P+ C2+ NPK+ PM 11.0 1.2
P+ C2 +PM 8.5 8.3
LSD (0.05) 0.92 0.44

P = Pepper; C1 = Oko lyawo; C2 = TMS 30572, PM = Poultry manure,

© 2011 Global Journals Inc. (US)



Table 5 . Cassava tuber yield as affected by fertilizer in cassava + pepper intercrop

Treatments Tuber yield, t /ha

2001 2002
P + C1 + 0 Fertilizer 18.1 17.2
P+ C1 + NPK 21.7 20.3
P+ C1+ NPK+ PM 22.9 21.2
P+ C1+ PM 25.0 24.3
P 4+ C2 + 0 Fertilizer 17.4 18.9
P+ C2 + NPK 20.6 21.6
P+C2+ NPK+ PM 21.8 23.0
P+ C2 +PM 22.2 21.6
LSD1 (0.05) 1.12 0.44
LSD2 (0.05) 0.78 1.13

P = Pepper; C1 = Oko lyawo; C2 = TMS 30572, PM = Poultry manure (alone)
LSD1 = LSD Fertilizer, LSD2 =LSD Variety

Table 6 :Residual harvest of pepper as affected by fertilizer in cassava + pepper intercrop in the following season

Treatments Fresh fruit yield kg /ha

2001 2002
P + C1 + O Fertilizer 98.3 93.5
P+ C1 + NPK 112.4 111.6
P+C1+ NPK+ PM 189.5 193.7
P+ C1+PM 298.6 302.6
P + C2 + O Fertilizer 91.3 89.2
P+ C2 + NPK 103.2 99.3
P+C2+ NPK+ PM 142.3 137.2
P+ C2 +PM 256.4 279.3
LSD (0.05) 0.92 0.44

P = Pepper; C1 = Oko lyawo; C2 = TMS 30572, PM = Poultry manure

© 2011 Global Journals Inc. (US)

Global Journal of Science Frontier Research Volume XI Issue IX Version I E December 2011



Global Journal of Science Frontier Research Volume XI Issue IX Version I H December 2011

AMELIORATE THE EFFECTS OF POULTRY MANURE AND NPK FERTILIZER ON THE PERFORMANCE OF PEPPER RELAY CROPPED
WITH TWO CASSAVA VARIETIES

This page is intentionally left blank

© 2011 Global Journals Inc. (US)



e

Global Journal Inc.

GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH
Volume 11 Issue 9 Version 1.0 December 2011

_f/’.“‘i\} Type: Double Blind Peer Reviewed International Research Journal
R 3 Publisher: Global Journals Inc. (USA)

Online ISSN : 2249-4626 & Print ISSN: 0975-5896

Comparative Study of Biogas Generations from Pineaple Peels

and Spent Maize Grains Wastes and Their Ph - Parametric

Correlations Using A Galvanized Iron Fixed-Dome Biodigester
By Ugwoke, D .U, Ekpe, E.O.

Abstract - Comparative study of biogas generations of pineapple peels (pp) and spent maize
grains (SMG) wastes in terms of the pH-values using a constructed 0.459 m3 galvanized iron
fixed-dome biodigester within 100 days retention period was carried out at Abakaliki area at 1:2.5
and 1:2 optimal ratio respectively. The measurements of the biogas volumes and pH values using
the downward displacement techniques of water in a 25 litres calibrated white jerry can and the
jean way 2020 pH-meter respectively were conducted at 9.30 am, 12.00 noon and 2.30 pm and
the corresponding mean values computed for each day. Results showed peak values of 0.3378
litres at standard temperature and pressure (stp) at 22nd day (corresponding to 11.84 litres
cumulation and 0.1518 litres at per day production rate) and 0.7814 litres at stp at 7th day
(corresponding to 23.140 litres cumulation and 0.2822 litres at stp per day production rate )
respectively. Also the flammable biogas productions commenced on 12th day for pp-wastes and
8th day for SMG-wastes and their pH-value ranges are 5.568-6.548 and 4.475-6.395.

Keywords : Blogas-volume, pH, digestion, regression-approximations.
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Comparative Study of Biogas Generations from
Pineaple Peels and Spent Maize Grains Wastes
and Their Ph-Parametric Correlations Using A
Galvanized Iron Fixed-Dome Biodigester

Ugwoke, D .U*, Ekpe, E.O°

Abstract - Comparative study of biogas generations of
pineapple peels (pp) and spent maize grains (SMG) wastes in
terms of the pH-values using a constructed 0.459 m?3
galvanized iron fixed-dome biodigester within 100 days
retention period was carried out at Abakaliki area at 1:2.5 and
1:2 optimal ratio respectively.

The measurements of the biogas volumes and pH
values using the downward displacement techniques of water
in a 25 litres calibrated white jerry can and the jean way 2020
pH-meter respectively were conducted at 9.30 am, 12.00 noon
and 2.30 pm and the corresponding mean values computed
for each day. Results showed peak values of 0.3378 litres at
standard temperature and pressure  (stp) at 22" day
(corresponding to 11.84 litres cumulation and 0.1518 litres at
per day production rate) and 0.7814 litres at sto  at 7 day
(corresponding to 23.140 litres cumulation and 0.2822 litres at
stp per day production rate ) respectively. Also the flammable
biogas productions commenced on 12" day for pp-wastes
and 8" day for SMG-wastes and their pH-value ranges are
5.568-6.548 and 4.475-6.395.

Spent maize grains wastes produced more
qualitative and quantitative biogas than pp-wastes in the
leakage and corrosion free biodigester. This is due to wider
pH-value range indicating energization of micro-organisms
resulting to more stability of micro organisms in SMG-wastes
in the initial stage and other environmental factors such as
moderately low. ¢/ ration. Other reasons for low production of
biogas from pp-wastes include the presence of cellulose and
indigestible like materials.

This study recommends SMG as a better raw
materials for biogas productions for domestic and small /
medium scale industries in the developing countries of the
world.

Keywords . Biogas-volume, pH, digestion, regression-
approximations.

I. INTRODUCTION
any of the world’s present problems are closed
related to those of energy production, supply,
distributions and utilizations. This is due to

upholding to one major source — conventional source of
energy . This source especially fossil source is
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Author® . Department of Industrial Physics, Ebonyi State University,
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unreplenishable and the energy produced is hazardous
to life as it pollutes the environment.

The need to diversify the dependence on
conventional energy sources such as oil and other non —
renewable sources of energy especially in developing
countries can not be overemphasized. The sun is an
already made source of energy if carefully harnessed
and handled. Solar energy is free, natural and non —
polluting energy that man can harness for many useful
applications according to Nnabuchi, 2004. In some
countries of the world for example, the United State of
American, until the late 19" century, depended on
renewable sources of energy in its many forms as their
sole energy resources (Paul, 2007).

Solar energy includes not only direct sunlight
but also several indirect forms such as photosynthetic
fuels, energy from water power and winds. They are
regarded as solar energy because their energies are
derived from the sun: the energy of wood and other
plant materials is solar energy fixed by the process of
photosynthesis (Chang, 2003). Biomass materials are
also examples of indirect sources of energy from the
sun. The lack of utilizations of this source of energy is
much observed in the developing countries like Nigeria.
World over, the use of the common types such as cow
dung, poultry droppings, peels of cassava, rice husks
etc for biogas productions provided clean energy,
organic fertilizers, reduction of wastes and pathogens. In
Nigeria such biomass include wood, forage grasses and
shrubs, other animal wastes and wastes arising from
forestry, agricultural, municipal and industrial activities
as well as aquatic materials and some of them have
been tried (ECN, 1997) .But, over decades, some
wastes have not been tried for energy supply - biogas
yields though they have the same nutrients especially,
carbon, nitrogen and phosphorus which maintained the
growth and catabolism of microbes that help in biogas
production just like the above mentioned wastes (Dioha
,et. al. 2006) and the energy produced can be used in
small and medium scale business enterprises.
Examples of such wastes are pineapple peels (PP) and
spent maize grains (SMG).
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The chemistry of the biogas production from
biomass including the above is as given in the three
stage process below: This perspective is divided into
two sections. They are the biogas formations and yields
which exist in the three stages and the pH-parameter
involvements.

The three stage process can be chemically
described as the first consisting of micro organisms
attacking the organic materials, that is, complex organic
compounds such as cellulose, soluble organic
compounds such as glucose and fructose. Polymers

are transformed into soluble monomers through
enzymatic hydrolysis (http:// www.cropgen.soton.Ac.
UK., 2007)

ie

Hydrolysis

n(CgHq1p05) +NH,0 ———» n (CxH,04) (1.0)

The monomers become the substrate for the
micro organisms in the second stage where soluble
organic compounds are converted into organic acids by
a group of bacteria collectively called ‘acid formers’.
(2.0)

n (C 6 H 1 O6 ) acid forming bacteria ) 3n (H 3 COOH)

The soluble organic acids consisting primarily of

acetic acid, form the substrate for the third stage (http:/
www.Biotank10.UK, 2007)

methane forming bacteria (3 O)

ie 3n CH3 COOH > CH4 +C02

In this very last stage, methanogenic bacteria
generate methane by two distinct routes. One is by
fermenting acetic acid to methane and carbon dioxide,
the other consisting of reducing carbon dioxide gas
generated by other species;

st
CO, + 4H, ——— B CH ,+ 2H,0 (4.0)
carbondioxide hydrolysed to carbonic acid;
CO, + H,0 Hydrolysis H,CO 4 (50)

Then the carbonic acid generated is reduced to
methane and water by hydrogen as follows

Reduction

H,CO 4+ 4H, ————— CH4 + 3H20 (6.0)

The organic matter used in the methane
fermentation generally contains volatile solids and
ashes. And the remaining non-digestible materials along
with dead bacteria (digestate) are used as fertilizer as
mention in section 1.0.

Therefore the generic chemical equation for the
formations and yields of biogas as depicted in four key
biological and chemical stage of anaerobic digestion;
hydrolysis, acidogenesis, acetogenesis and methano -
genesis above is given by

CeHypOg+4H, — 3.3 CH,+ 3CO, (7.0)

The medium environmental factors such as
temperature and pH affect the production of the biogas.
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Maishanu and Seekimpi, (1988) and Anonymous, (1992)
observed that micro organisms never require a too
acidic or too alkaline environment but a neutral or mild
alkaline condition for optimal biogas productions. This is
a measure of the pH of the system. The organic matters
contain volatile solids which are made up of
carbohydrates, proteins, fats and tannins. Also ashes
are components of the organic materials. The proteins,
lipids etc are responsible for variations in pH - values
affecting methanogenesis and possibly improve biogas
generations (Meybell, 1981). For optimal biogas
production in slurries http://www.green-
trust.org/methane.htm, (2008), Buren (1983), Maishamu
and Seekimpi, (1988), Dioha et al. (2003), Anonymous
(1992) and Blandchard and Gill, (1964) maintained 6.2 —
7.8,70-85,66-75,66-7.660-80and55-8.0
for wastes respectively.

For these two wastes the researchers wanted to
investigate the generations of biogas of the wastes in
terms of the PH — values of their slurries. This is hoped
to determine whether the PH- parameter of these wastes
aid their biogas production and to aligned developing
countries like Nigeria of the usage of these common
and available wastes in addressing our domestic/ rural
energy problems. It is also hoped to help improve our
small and medium scale energy needs. The use of their
constructed galvanized iron fixed - dome biodigester
was made. This is an improved version of the Chines
fixed — dome biogas plant developed from the State —
planning institute Lukenows first concrete fixed — dome
biodigester in 1978. The construction cost is Low. The
digester has very low corrosion effects and more life
span and has simple technologies as against the old
version and other classes of digesters. The biodigester
slurries absorbed solar energy radiations including heat
through the surface of the digester. The slurries
comprising of carbohydrates, proteins, fats and water
are worked upon by the consortium of bacteria to
produced biogas.

[I. MATERIALS AND METHODS

The 0.459 m?3 galvanized iron fixed-dome
biodigester was constructed with the help of technicians
of engineering workshop of National Centre for Energy,
Research and Development, NCERD, University of
Nigeria, Nsukka.

The fresh bio-wastes were collected from
Abakaliki meat market. Also the pineapple peels and
spent maize grains were prepared, after sorting, in the
mixing ratios of 1:2.5 ((ie 77: 193 of wastes (kg): water
(k@)), and 1:2 ((ie 90: 180 of wastes (kQ): water (kg))
respectively and each introduced in batch mode
operations into the biodigester. Each engagement
lasted for about 100 days. Five goat model Z 051299
weighing balance graduated in kilogrammes (kg) was
used in the weight measurements.
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After introducing the slurry, all openings were
closed tightly. The setup was monitored and the
readings and measurements of the biogas volumes in
litres and pH-values were carried out each day at 9.30
am, 12.00 noon and 2.30 pm with occasional stirring to
break the sum formed on the surface of the slurry and
redistribute the even temperature within the content. The
pH-values were measured with pH-meter and the

volumes of the biogas produced were measured by
subsequent downward displacements of water in the 25
litres calibrated jerry can. The volume measurements
were carried out successively until the biogas produced
was exhausted in the constructed digester below. The
flammability tests were carried out each day using a
burning burnsen burner.

o N
LN el T e

Fig 1.0 : The Picture of the constructed Biodigester

RESULTS AND DISCUSSIONS

The results of this study were displayed in figure
2.0 — 7.0 using Mathcad 7 professional package.
Figures 2.0 and 3.0 below showed the novel 5™ and 6"
order regression approximations of biogas volumes
(litres) at stp with retention time (days) of pineapple
peels and spent maize grains wastes.

The regression approximated curves

Ypp= -0.18 + 0.0161 x-2.478 x 10" x°

[11.

+4.06910 °x°- 3.091x10 x*
+ 9.046 x 10 -10 x 5 of R —squared

0.562
and

Ysmg = 0.382 + 0.144 x-0.017 x>+ 7.140 x 10 x>
- 1.409%x10°x %+ 1.304x10 x>

- 4589 x 10 °x0f R — squared

0.437, have peak values of 0.33 7 litres at stp on
22" day and 0.7814 litres at stp on 7" day
respectively.

Also the minimum volumes (litres) obtained
from the curves are 0.0017 litres at stp on 89" day and
0.090 litres at stp on 73 day respectively.

The cumulative flammable biogas volumes
(litres) at stp shown in figures 4.0 and 5.0 which
indicated 11.848 litres and 23.140 litres showed
production rates of 0.1518 litres per day and 0.2822
litres per day for pp and SMG wastes respectively (see

table 1.0). The flammable biogas productions with the
two wastes commenced on 12" day for pp and 8" day
for SMG.

Also presented are the 6™ order and cubic order
regressive approximated curves indicating the variations
of the pH-values of pp and SMG-wastes with retention
time in figures 6.0 and 7.0. These are represented by
approximated curve equations:

Ypp = 5568 0.084 X + 0.018x" — 9.16x 10" x °

+2.006 x 10°x*-1.984 x 10" x °+ 7.285 x 10-°x®
of R —squared 0.436

and
-3 & -5 3
Ysmg = 6.381 + 6.678 x 107 X - 1.303 x 10" X + 1.17 x 10 X

of R — squared 0.725

From the two curves pH peak values of 6.558
on 68" day and 6.3395 on 1% day existed for PP and
SMG wastes. Also minimum values of 5.568 on the 3™
day and 4.475 on the 22™ days existed respectively.

From figure 2.0 and 3.0, 4.0 and 5.0, and table
1.0 above, SMG-wastes produced more flammable
biogas faster and with higher production rate per day
although the pp - wastes lasted longer. Though the
micro-organisms in SMG medium seemed to be much
viable, the gas production reached maximum within few
days than in pp-medium. Cumulatively biogas
production is higher in SMG-slurry than in pp-slurry
although we have few cases of fluctuations in the
volumes of biogas production in SMG-wastes.
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From figures 6.0 and 7.0 of pH -value ranges,
5.56 — 6.54 and 4.47 — 6.39 pH-value for pp and SMG -
wastes existed respectively. The R-squared in pH-plot of
SMG is higher showing that the graph better represents
the relationship. The maximum value was obtained at
the initial stage showing that the organisms were almost
stable and active. Within the first 20 days the SMG
organisms were stabilized than the pp organisms. It
takes more time for the organisms in pp-slurry to reach
stability. Hence they were not stabilized until very late
and after few weeks from this point, the nutrients got
exhausted. Also here more acids were obtained at the
initial stage in order to break down the wastes and this
reduced the gas production. The wide pH-value range
with more biogas productions of SMG-slurry was due to
non availability of the cellulose and wax-like materials as
in the pp-slurry. This wideness in pH-value range quite
conformed with those values obtained by Buren (1983),
Maishanu and Seekimpi, (1988), Dioha et. al., (2003),
Anonymous (1992), and http://www.green-- htm, (2008),
although the alkalinity level was lower than that of PP —
waste.

Hence this wide pH-value range indicated that
the micro-organisms in SMG-slurry have been energized
more by other environmental factors such as optimal
temperature and moderate ©/ - ratio than in pp-slurry
which contains more cellulose and some indigestible
wax -like materials. The moderate / optimal ambient and
slurry temperatures in the medium are very important
indications that the bacteria are stable and lead to
optimal biogas production. Also low C/N - ratio value
which corresponds to moderate and relative proportions
of carbon and nitrogen aid the stability of the micro
organisms in the charged digester.

IV. CONCLUSIONS

Spent maize grains wastes produced more
quantitative and qualitative biogas than pineapple
wastes. This is due to more stability of micro organisms
in the SMG-slurry especially at the initial stage than in
pp-slurry. Also this is as a result of the wide PH value
range due to the energization from other factors such as
moderate /,, - ratio, since the initial stage value is within
the more expected range for more stability and higher
production of biogas indicated by other researchers.
Also the pp-slurry contains more cellulose and
undigested wax-like materials which aided lower
production rate than in SMG-slurry.

Therefore, the researchers recommended the
use of spent maize wastes as better wastes for biogas
production than pineapple peels wastes. The SMG-
wastes are more readily available than pp-wastes as raw
materials for biogas production in linkage and corrosion
free biodigester in Nigeria. Also material resources such
as steel, polyethylene or rubber are available as
potential materials and in large quantity too, for the
construction and sustainable usage of galvanized iron

© 2011 Global Journals Inc. (US)

fixed dome — biodigester. Hence uncentralized power
units can be established and operations of small and
medium scale industries which is a sine qua non for the
achievement of poverty alleviation as described by the
united Nation MDGg of which Nigeria is a part too, is
possible.
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Appendix (1.0) : Figures and Tables

PP Gas Vol (L) at STP

Retention Time (days)
Max value = 0.33782 at RT =22  Min value = 0.001753 at RT = 89, R?= 0.562

y =—0.18+0.061x —2.478x10 >k *+4.069x10 °x *—~3.091x10 'x* +9.046x10 * x*

Fig. 2.0 . Graph of PP Biogas Volume (L) at stp And Retention time (days)
1 —_

SMG Gas Vol (L) at STP

Retention Time (days)

Max value = 0.78147 at RT = 7 Min value = 0.090136 at RT = 73, R = 0.432
y =0.383+0.144x —0.017x* + 7.14x107* x> —=1.409x107° x* +1.304x10"" x* — 4.589x10" *x%
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Fig. 3.0 : Graph of SMG Biogas Volume (L) at stp And Retention time (days)

PP Cum Gas Vol (L) at STP

15 1

10 1

0 20 40 60 80 100
Retention Time (days)

Fig. 4.0 : Graph of PP Cumulative Gas Volume (L) at stp Against Retention Time (days)
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SMG Cum Gas Vol (L) at STP
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Fig. 5.0 : Graph of SMG Cumulative Gas Volume (L) at stp Versus Retention Time (days)

7157

PP PH

0 20 40 60 80 100

Retention Time (days)

Max value = 6.5482 at RT = 68 Min value = 5.5682 at RT = 3, R2 = 0.436
y =5.568—-0.084x + 0.018x%—9.16 x10*x® +2.006x10°x* —1.984x107" x° + 7.285x10~ *x%

Fig. 6.0 : Plot of PP pH Against Retention Time (days)

SMG PH

3 : : : : |
0 20 40 60 80 100

Retention Time (days)

Max value = 6.3959 at RT = 1 Min value = 4.475 at RT =72, R? = 0.725
y =6.381+6.678x10°x-1.303x10°x* +1.17x10°x*

Fig. 7.0 . Plot of SMG pH Versus Retention time (days)
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S/N | Name of | Commencement of | Commencement of Volume of Volume of Flammable Gas
Wastes Gas Production Gas Flammability | Inflammable Gas | Flammable Gas Production
(Days) (Days) at stp (L) at stp(L) Rates (L/day)
1 PP 8th 12th 1.2334 11.8480 0.1518
2 SMG 1st 8th 8.8953 23.1407 0.2822
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Table 1.0 . Data on Gas Flammability and Flammable Volumes (L) at stp for the Wastes
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Species Composition And Range Condition of
Jibiro Grazing Reserve, Adamawa State, Nigeria

Khobe, D.

Abstract - This study assessed the flora species composition
and range condition of Jibiro grazing reserve in Song Local
Government Area of Adamawa State, Nigeria. Range factors
used for the assessment include botanical composition of
herbaceous vegetation, ground cover, litter cover, plant vigour,
erosion level, and trees/shrubs density on range sites. Plant
health (vigour) was rated as stunted, erosion was slight, the
mean tree/shrub density per hectare was 475 trees/shrubs and
litter cover was 27%. The relative density of the herbaceous
species shows that Arisfida longifiora had the highest with
24.66% (1953 species) while Senna obtusifolia has the lowest
of 0.89% (71 species). The overall results were scored on the
range condition score card; which gave a range condition of
45%. This was then compared to a key for rating condition,
which puts the range in a fair condition. Range management
and improvement practices such as prescribed burning, range
seeding and reseeding, control of rate of grazing and other
sustainable management practices that will range trend and
improvement within the reserve were recommended.
Keywords - Range condition, Evaluation, botanical
composition, grazing reserve, Song .

. INTRODUCTION

ange condition is the state of health and vigour of
Qa range in relation to its full productive potential. It
is one of the important methods of range
evaluations that enable judgement to be made of the
adequacy of stocking and management practices
(Khobe et al, 2009). It has become the basis for the
adjustment of stocking figures and revision of
management plans. It measures the degree range
deterioration and improvement (Akosim et al, 2004).
The purpose of classifying range condition is to
measure any deterioration that has taken place in the
plant community. It also provides a basis for predicting
the degree of improvement that is possible under
various management situations. Successful range
management depends on establishing and recognising
the relationship amongst the resources that make up
rangelands. Range professionals and ranchers are
recognising the fact that successful range management
depends on stocking rangelands, so adequate
vegetation residues remain to protect rangeland health,
maintain multiple values, and insure economic viability
(Khobe et al., 2009).
Most grazing reserves are situated on
impoverished lands, with little agronomic potential
(Goldschmidt, 1980). A close inspection of many of

Author . Department of Crop Science, Adamawa State University, PMB
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these sites reveals inferior fodder characterised with
protein deficiency. For example, in Borno State, which
has the largest population of livestock in Nigeria, there is
hardly enough grass for year round grazing. In the early
dry season, herds in this State browse on ftrees,
branches and farm residues/wastes (Ismail, 2003).
Animals feeding on such herbage suffer hypo-
proteinamia and subcutaneous oedema. The required
7.5% crude protein, if not consumed by fire is available
for only one-third of the year (Bekure, 1993).

The major attributes that need to be monitored
and inventoried to determine the condition of
rangelands are vegetation cover, frequency, abundance
or density and vyield of herbage (Kefa and oche, 1989;
Kallah, 1982).

This paper reviews the range condition Jibiro
grazing reserve with the aim of ascertaining the
possibility of range improvement or deterioration.

[I.  MATERIALS AND METHODS

The research was conducted in Jibiro grazing
reserve, which lies in Song Local Government Area of
Adamawa State, about 32 km north-east of Jimeta town
along Jimeta-Gombi Road. A reconnaissance survey
was carried out in July, 2010 for the purpose of
identifying and delineating major range sites. Five range
sites (A, B, C, D, and E) were delineated. A survey of
vegetation was conducted where only lower layer cover
was considered. This included the grass and forbs as
well as shrubs up to a maximum height of one meter.

a) Layout of the study

Permanent vegetation transects were
established in the Gongoshi Grazing Reserve following
the method outlined by Weeks (1996). This involved
division of the study area into large adjacent and parallel
strips (each 2 km wide). The strips were further sub-
divided along their lengths using natural features such
as roads, tracks or trees to give a number of blocks.
Each block was sub-divided across its width into ten
(10) sections and the central longitudinal axis of each
section served as the main transect. The transects were
numbered 0 — 9. Using a table of random numbers, two
transects were chosen per block and used as the
sampling transects. Sampling of the vegetation at the
herbaceous layer for yield, botanical composition, litter
cover, herbaceous ground cover, plant vigour, was
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carried out in these selected transects. Assessment of
the site to determine the extent of erosion was carried
out within each block.

b) Assessment of Range Condition

Range condition parameters measured were
litter cover, plant vigour, erosion, number of
trees/shrubs/ha, cover, relative density of plant species,
desirable and undesirable species (Khobe ef a/., 2009;
Akosim et al., 2004).

c) Determination of botanical composition

The Step-point method as outlined by
Sutherland (1999) and modified by Khobe et a/. (2009)
was used for the determination of the botanical
composition of herbaceous vegetation. Sampling was
carried out along the permanent transects. Sampling
points occurred along the transects at two paces (four
strides) intervals. At each point, the researcher places
his boot at a 30° angle to the ground, so as not to
disturb the plants. The pin was lowered perpendicular to
the sole of the boot, at an angle to the ground. The point
or the side of the pin either touched an herbaceous
plant, or reached bare ground. In the later case, the pin
was pushed into the ground and the nearest plant to it in
a forward direction (180° arc) was recorded. The plants
were classified into desirable and undesirable on the
basis of whether they are selected by the livestock for
food or not, and the result was expressed in percentage.

a) Determination of herbaceous ground cover

The Step-point method as outlined by
Sutherland  (1999) was also used to determine
herbaceous ground cover. Sampling points occurred
along the transects at every 15" pace intervals. A square
frame, 30cm x 30xm subdivided internally into four 15cm
squared was employed. The frame was located by
aligning one of the subdivision crossbars of the frame
with the sampling pin, which have been pushed into the
ground. Estimate of total herbaceous cover were made
in terms of percentage in the area bounded by the frame
(all herbaceous material, green or dry, of the current
growing season was considered as herbaceous cover).

e) Determination of litter cover

The Step-point method as outlined by
Sutherland (1999) was used to determine litter cover.
Sampling points occurred along the transects at every
one pace (two strides) intervals. At each point, the pin
was lowered perpendicular to the sole of the boot, at an
angle to the ground. It was then observed and recorded.

7)  Determination of plant vigour

Plant vigour was measured using the method
by Kershaw (1979). This involved evaluation using the
colour of leaf and the general plant appearance.

g) Assessment of range sites for erosion
Assessment of range sites for erosion followed
the method outlined by Ola-Adams (1985) and modified
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by Akosim et al (2004). Assessment for erosion took
place within the blocks. Erosion was none, when soil
was covered with vegetation or litter and no apparent
soil removal; slight, when there was evidence of some
soil removal and exposure of rock and pebbles and
severe when subsoil was exposed and gullies or sheet
erosion was formed or in progress.

h)  Deterrmination of tree and shrub density

The point-centred quarter method as outlined
by Nigerian Conservation Foundation (NCF)/World Wide
Fund (WWF) (1987) for sampling trees and shrubs in the
savannah woodland was used because of its rapidity,
simplicity and relative accuracy. Sampling points were
located along the transects at ten pace intervals. This
interval was chosen to ensure that: -

i. An individual plant was located within each quarter
of each sampling point.

ii. An individual plant was not measured more than
once.

The procedure consists of starting at the
transect pole, and proceeding ten paces down the
transect and placing the pointer into the ground at the
tip of the boot, thus marking the sampling point. One
then faces down the transect and spread his arms to the
sides, thus marking four quadrants. These were
indicated as A, B, C and D respectively, from left front
clockwise to left rear. From the sampling point, the
closest tree or shrub to the pointer in each quadrant was
chosen as the sample. The distance from pointer to
plant was measured and the species noted. The density
of the woody plant species was calculated from the
mean distance (Khobe et al,, 2009).

1. Determination of Range Condiition

A range condition score card as developed by
Ola-Adams (1985) was used for quantification and
evaluation of range condition. Factors that were used for
evaluation included herbaceous cover, species
composition, litter cover, plant vigour, erosion and the
density of trees and shrubs. Numeral ratings were
assigned to each factor to provide a means of
aggregating the separate judgments into single overall
numeral figure that range from 1% - 100%. These were
then compared to a standard range condition class to
establish the condition rating of the study area.

2. Relative Density
Relative density of herbaceous species was
determined as:

[II.  RESULTS AND DISCUSSION

Assessment of lifter cover, plant vigour, erosion
and density of trees/shrubs/ha in the range sites .

Results of plant vigour in Table 1 showed that
the plants are stunted in all the sites. Erosion
observation revealed severity in one of the sites while
the others remain slight. The mean percentage litter



cover was 27%. The mean trees/shrubs/ha was 405
trees/shrubs/ha.

Table 1. Assessment of litter cover, plant vigour, erosion and density of trees/shrubs/ha in the range sites

Range Sites
Parameter A B C D E Mean
Plant vigour Stunted Stunted Stunted Stunted Stunted
Erosion Slight Slight Severe Slight Slight
No. of trees/
shrubs/ha 451 593 606 245 480 475
% Litter 40 35 15 20 25 27.0
Table 2 : Relative Density of the herbaceous species
S/No. Species No. of Species Relative density (%)
1. Chasmopodium candatum 419 5.29
2 Andropogon gayanus 424 5.35
3 Hyparrhenia ruta 407 514
4 Pennisetum pedicellaturn 342 4.32
5. Zornia latifolia 351 4.43
6. Hyptis suaveolens 351 4.43
7 Cassia obtusifolia 71 0.89
8 Waltheria indlica 113 1.43
9. Setaria pallidefusca 787 9.94
10. Eragrostis tremula 640 8.08
11. Loudetia simplex 43 0.54
12. Aristioa longiflora 1953 24.66
13. Selaria pallidefusca 787 9.94
14. Hyparrhenia ripens 1231 15.55

Akosim ef al. (2004)

7able 3 . Range condition Score Card
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Factors Quantity (%) Scale of Score Actual Score
Percentage herbaceous cover 75-100 25-32
50-74 19-24 20
25-49 9-16
6-24 2-8
0-5 0-2
Percentage Botanical composition
Desirable 0-5 0
6-25 1-6
26-50 7-12 10
51-75 13-18
76-100 19-24
Undesirable 0-5 16-13
6-25 12-9
26-50 8-5
51-75 4-1
76-100 0
Plant Vigour Healthy 4-3
Stunted 2-1 2
Weak 0
Soil Condition (Litter) 20% hits 0
20-50% hits 1-2 1.5
100% hits 3-4
Erosion:
None 0-8% slope 4-3
Slight 8-16% slope 2-1 1.5
Severe 16-100% slope 0

© 2011 Global Journals Inc. (US)



S

Global Journal of Science Frontier Research Volume XI Issue IX Version I H December 2011

Severe
Tree/Shrub Density

Total Score

16-100% slope 0
1-250/ha

16-13
251-500/ha 12-9
501-1000/ha 8-5 10
1001-2000/ha 4-1
= 2001/ha 0

45%

Table 4 . Key for Rating Condition

S/No. | Range condition class Total score (%)
1 Excellent 80 - 100

2 Good 60-79

3 Fair 40 - 59

4 Poor 20 -39

5 Very Poor 0-19

V. CONCLUSION

The result of this study showed presented the
overall condition of the range to be fair (45%). However,
results of the analysis of soil factors such as litter cover
and erosion; and plant factor, such as vigour tend to
suggest the range to be trend to be tilting towards a
poor condition. This implies that the trend of the range
depends on how the range is utilised subsequently and
on other activities such as burning and farming.
Lauvenroth and Laycock (1989) observed that
indiscriminate and unplanned use of burning and
grazing management have been the principal causes of
deterioration in range condition.

VI.  RECOMMENDATIONS

Range management and  improvement
practices such as prescribed burning, range seeding
and reseeding, control of rate of grazing and other
sustainable management practices that will range trend
and improvement  within  the reserve  were
recommended.
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Relaxation processes and ultrasonic attenuation

iIn KDP - type ferroelectrics

V S Bist®, N S Panwar®

Absiract - The anharmonic four-particle cluster model
Hamiltonian for stochastic motion of H ,PO 3 groups has
been used to study the physical properties of KDP type
ferroelectrics. Using Green’s function method and Dyson’s
equation the renormalized frequency of the coupled system
and collective wave half width have been evaluated with the
help of model Hamiltonian by considering the anharmonicity
upto fourth order. The higher order correlations have been
decoupled using symmetric decoupling scheme at the later
stage after applying the Dyson’s treatment and have been
evaluated using the renormalized Hamiltonian. The relaxational
behaviour and ultrasonic attenuation have been related to the
width of collective mode. The temperature dependence of
ultrasonic attenuation coefficient, dielectric constant and loss
tangent has been discussed in terms of a relaxational soft
mode.

Keywords : collective proton wave half width, collective
phonon mode frequency shift, and relaxation time.

[. INTRODUCTION

he study of KH,PO, type ferroelectrics has
great significance because the varying properties

of these materials are directly related to the
industrial applications. The static and dynamical
properties of KDP family have been tried on the basis of
order-disorder model of dipoles! by Tokunaga. These
results, however, are in good agreement with
experimental results but could not explain the observed
relaxational behaviour of dielectric properties and
ultrasonic attenuation in KDP type ferroelectrics explicity.
Many workers 27 have experimentally studied the
dielectric properties of KDP type ferroelectrics. Formulae
were developed to explain ferroelectric transitions in

order-disorder ® '° type crystals.
In the present study the _jour_ particle cluster

model , propsed by Blinc and Zeks ' has been
extended to explain the observed relaxational behaviour
of dielectric properties and ultrasonic attenuation in
KDP-type ferroelectrics.

The model Hamiltonian includes; the proton
Hamiltonian, the lattice Hamiltonian, the proton-lattice
interaction terms and the anharmonicity upto fourth
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order . Using the double time thermal retarded Green’s
function method and Dyson’s equatioﬁz'Bthecollective
mode frequencies and widths have been calculated.
The double time thermal Green’s function method offers
a convenient approach to evaluate the static and
dynamical properties in the same formalism.

[I. THEORY

a) Mocdel Hamilfonian and Equation of Motion
\,Th,e four particle cluster Hamiltonian by Blinc
and Zeks' has been modified by considering the
lattice anharmonicity upto fourth order for the stochastic
motion oszPO; groups in a KDP - system. The model
Hamiltonian, considered in the present study, includes
the proton Hamiltonian, the lattice Hamiltonian, the
latticeproton interaction and the anharmonic terms. With
these all interaction terms the total Hamiltonian is given
by'?:
H _—st,x —%ZJU st st —%zkl 31 SESESES]
i 1 1]

+%(ka ( +Ak Ay ++Bk Bk)" ZVIS IA k
I

— > > A AL (1)
+ ﬁZﬁ (i ka.ks ) a7 Az A
kl,kZ,kS

N ZV4(|<_1:_|<>2,E3,E4]AE1%2/§23§:4.

ki.k2,k3,ka

Where S ix is the tunneling operator, €2 is the
proton tunneling frequency, S“and the half of difference
of the occupation probability of the proton in the
equilibrium position of a hydrogep bond.\]ij is the two
body - coupling coefficient and Jy refers to the four
body coupling coefficient. @, is bare phonon frequency;

A, and B, are displacement and momentum operators.
V. is proton-lattice interaction term; V, (K, K, ks)and
V4(KR2,R3,E4) are third - and fourth - order
anharmonic coefficients. '

The proton Green’s function <<Sq():Sy (t) >>and
the phonon Green’s function chq(t);Aq-({)-» have been

evaluated for the collective motion of the system, using
the model Hamiltonian, Eg.1. The higher order
correlations in the proton Green’s function have been
evaluated using the symmetrical decoupling scheme,
after applying the Dyson's treatment. With this
approach, one gets' :
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where Q is the proton renormalized frequency

of the coupled system,I,(q,@and is the collective proton
wave half width, given by
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53 is the renormalized phonon frequency,
I'yis the coupled phononwidth, nq -—%coth {%] is the

\

phonon occupation number and g = (kgT)~} kg is Boltzman

constant and T the absolute temperature. Similarly, on
solving the phonon Green’s function, one obtains

Dy 5
()q & a9 (5)
2 =2 ;
T(m” - og + 2] @y Fp (q,m)

G (@) =<<Ap; A" >>=
qq( ) Aq q

Where rﬁq is the renormalized coupled phonon
frequency which is obtained, by calculating self
consistently, as

L1
= ~ = ~ ~ — 2
s =% @ + O+ %{ (@2 + %) +16V 0y Q <S* } (6)

Where
N Py,
r-J& = ma +8ayy (2 V3 +Vyg)coth {TqJ (7)

These frequencies &+ are the normal modes of
the system and are the frequencies which may be used
for comparison with other measured response of the

system. Furthermore, @, are approximately the same
frequencies that are obtained by fitting each part of the
spectrum independently. The 4. mode frequency
approaches zero at the T, . The 5.: mode, on the other
hand, has no critical temperature dependence. The
mode 5,corresponds to the longitudinal soft B, (2)

[ mode which softens when temperature approaches to

T, and &, mode corresponds to the transverse E(x,y)
mode which is by far less temperature dependent than

the &_mode. ». and modes originate from a zone
center (q = 0) corresponding to a collective proton

© 2011 Global Journals Inc. (US)

motion in the a-b plane . The higher order
correlations in the phonon response function have been
calculated without any decoupling and using the
renormalized Hamiltonian:

1 1 :

H _-mE s‘-—g J,SE8% —— E J SESZSE,S%

ren. LY quq4v qqu Q_q
a a9 0.9 ,~4,~y

~2
),
' %?—: (A +84B ) ®)
b) Relaxation Time and Ulfrasonic Attenuation
The Green's function method and Dyson’s
equation treatment conveniently describe the transition
properties of KDP - system. The coupled frequency and
width are measurement of relaxational behavior in this
system. In the presence of resonant interaction the
relaxation time with the width (Tp) [Eqg. 4] and collective
phonon mode frequency (2) [Eq. 6] is related as'™:
21
= ©)

(o

From equation (9) we obtain two relaxation
times corresponding to &, and @_ . One corresponding
to @_ tend to infinity as T >T.and the other corresponds

to o, be weakly temperature dependent. Due to
decoupling of the correlation function in the very
beginning the expression for width could not be
obtained by Ganguli et a/ '®.The collective frequencies
and width give an account of the relaxational behaviour
of KDP-system. The respective relaxation times
(corresponding to f»iandrﬁ_) lead to the expressions for
dielectric  constant, tangent loss and acoustic
attenuation in the order-disorder system. As from
equation (9) the polarization time (rp) significantly
appears in Eq. (4), its contribution due to the resonant
interaction to the attenuation may be written as :

1'(q,m)
C,u

a(q,0) = (C, is ultrasound velocity)

_2;r\7(]2<sx>r-)2rp 7 be?

J% (0—Q)— S +£~1)%

= — +—=
C.dgQl+a’ch) 2QC,

7alQ
2bC,,

53 @-0)-s+O)k (10)

The ultrasonic attenuation given by Eg. (10)
peaks for mz, =1. Corresponding to s mode and for the
temperature such that wr, <<1, Eq.(10) can be written, in
the first approximation, as :

@ kruzrp (11)
(43 =1—— + -
e-T] ™

Equation (11) explains the experimental
observations, the anomaly near T, the »’ and

dependence of attenuation coefficient. In the absence of



tunneling, the polarization relaxation time (7, ) can be
easily related to the microscopic motion of the hydrogen
or deuteron in the bond and the net charge in the z-
direction polarization is a consequence of proton jumps
that create Takagi groups, H,POy . EQ.(11) predicts that
is proportional to the @2 | for temperature aboveT.. The
fact that « is proportional to the _2 is equivalent to
saying that oz, <<1; which is true for KDP.

c) Dielectric Constant and Loss Tangent
The real and imaginary parts of dielectric

constant can be written as :

£(@)=-87N 1> G (), (12)

and

£ (@)=-87N 2 G (o), (13)

Where G (). and G (@) are the
imaginary parts of the Eqg. (5). N is the number of unit
cells in the sample and  the effective dipole moment
per unit cell. For the experimental range of frequencies,
w<<wand or,<<1 for KDP, Eq.(12) reduces to :

real and

2 ~

. N 2 é

£(m)= 8 N'; i
1]

(14)

Where @ is given by Eq.(7) and & by Eq.(6).
The . mode corresponds to E(x,y) mode and may be
attributed to the observed transverse dielectric
properties of KDP. In the simplestapproximation @, =K +
K,T, where K; and K are temperature independent
parameters. This mode along with Eq.(14) explains the
observed transverse dielectric constant ¢, obtained

from integrated intensity of Raman spectroscopy' and
those measured by Kaminow ef a/ "', This indicates that

the low frequency @- mode is closely related to the
macroscopic dielectric constant & .This also suggests
that the r»i [E(x,y)] mode Raman spectrum originates

neither from the second order Raman scattering nor
from density of states due to the local disorder above T,
but from one of the collective modes at the center of the
Brillouin zone. This low frequency &, mode appears also
in a deuterated KDP (DKDP), although the intensity is
about one-third of the KDP, which indicates the

possibility that the spectrum in due to the hydrogen
collective motion.

The observed dielectric constant ( & ) of KDP
along c-axis may be explained in terms of {5 (8,@2)) }
mode. Asa_ = (7 -1;), Eq. (14) can be expressed as:

. C
T-Tc) "

P (15)
which explains the observed Curie-Weiss behaviour of
dielectric constant along the c-axis in KDPY. As
temperature T T, , & tends to maximum value, which is
consistent with the theory of Upadhyay™ for ADP-type
crystals. The dielectric loss (tans) for the dissipation of
power in a dielectric crystal is defined as

(16)

.G
tan r)—#

G
which can be written as :
—(qu

tand = .
(({}2 —(??2)

(17)

For experimental values of the applied field
frequency @ ,one has wr, <<1for KDP system, then Eq.
(17) can be written as:

{'er

(18)

tan & =

Where 7, is given by Eq . (9). The &, mode
gives the contribution for weakly temperature dependent
transverse relaxational behaviour of the observed
transverse tangent loss (tans,) and 4_mode contributes
to the longitudinal relaxational behaviour of the observed
longitudinal tangent loss (tans,) in KDP.

TEMPERATURE DEPENDENCE OF
RELAXATION TIME

The relaxation time ( rp) has been calculated
from the attenuation and dielectric data and compared
with the observations from other methods %, These
values have been given in Table-1. The temperature
dependence of relaxation time calculated form different
data for KDP-type crystals is shown in Fig.1.

[11.

/able 7. Temperature dependence of Relaxation time in paraelectric phase for kKH,Po,

Temperature Relaxation time Relaxation time calculated from dielectric Relaxation time obtained by
(K) calculated from data'” spectral line width'®
attenuation
data(e)™
£ (x101?)sec. 7, (<1073 sec. 7.(<10712)sec. 7(x1071%)sec.
125 2.24 1.38 2.28 2.50
130 1.26 1.37 1.21 1.31
135 0.90 1.37 0.90 0.91
140 0.84 1.37 0.88 0.85
145 0.80 1.36 0.86 0.80
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The soft mode in this system is of classical
relaxational charcter. Polarization relaxation time (7 ) ,
calculated from [Eqg. (18)] using the loss data and
attenuation coefficient data, are consistent and give the

ot , values well below unity for KDP-type system. These
results suggest that the observed dielectric and
attenuation behaviour of the KDP is of relaxational type.

3E-12

2.5E-12 -

2E-12

Relaxation time (sec.)

1.5E-12

1E-12

5E-13

—<— Relaxation time calculated from attenuation data {(ref.15)
—&— Relaxation time calculated from dielectric data along a-axis (ref.17)
—s— Relaxation time calculated from dielectric data along c-axis {ref.17)

—e— Relaxation time obtained by spectral line width {ref. 18)

0 T T T T

TcC
120 125 130 135

Temperature (K)

140

145 150

Fig. 1: Temperature dependence of relaxation time calculated form different data in paraelecteic phase
for KDP-type crystals.

The tangent loss is associated with the
damping parameter (I'y ). Damping can be understood
as the creation of a virtual polarization mode excited by
the transverse electromagnetic radiation and its
subsequent decay into phonons by scattering from
crystal defects, anharmonicity, etc. At the higher
temperature the loss deviates from the Curie-Weiss
behaviour and increases linearly with temperature. This
behaviour suggests that at higher temperatures the
phonon anharmonicity contributes significantly to the
observed loss.

IV.  RESULT AND DISCUSSION

From the present study, it can be concluded
that the consideration of four cluster Hamiltonian
alongwith the third - and fourth - order anharmonicities
for the KDP-type ferroelectrics lead to the
renormalization and stabilization of the relaxational soft
mode and renormalization of the pseudo-spin exchange
interaction constant. After applying Dyson’s treatment
and the decoupling of the correlation, appearing in the

(us)

dynamical equation, it results, shift in frequency and
facilitates the calculation of damping parameter, which
is related to the relaxation time.

The present results reduce to the results of
others'® ™ if the width and shift are neglected. The
method of double time thermal Green’s function and
Dyson’s equation formalism have been found
convenient and systematic to give the static and
dynamical properties of a single framework of KDP-type
system using four-cluster Hamiltonian alongwith phonon
anharmonicities.

The anomalous behaviour of order-disorder
KDP type ferroelectrics finds explanation by the
consideration of collective proton-phonon interaction
and third-and fourth- order phonon anharmonicities in
the four-particle cluster Hamiltonian. The dielectric
properties and ultrasonic attenuation strongly depend
on the relaxational behaviour of the stochastic motion of

H,POx group in KDP type ferroelectrics.



V. CONCLUSIONS

From this study we have calculated collective
proton wave half width, collective phonon mode
frequency shift in the frerquency response by
considering higher order anharmonicity upto fourth
order, which was not done by earlier workers, hence
they could not calculate width and shift in the frequency
response. We have calculated the relaxation time by
using both the formalism i.e., proton Green’s function
methods and phonon Green’s function method. We
compare the present obtained relaxation time with those
calculated by earlier worker and conclude that our result
are good agreement with those of earlier worker 5718,
which is shown in Table-1 and Fig. 1.
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I. INTRODUCTION
The Pochhammer’s symbol is defined by

b+ ) bb+1)(b+2)- (b+k—1); i k=123
(b) ! M b=1, k=123,

where b is neither zero nor negative integer and the notation I'stands for Gamma function.

= (), (), G5 (50),

where m is a positive integer and n is a non negative integer.

The notation A(N; b)is used to denote the set of N parameters given by 2 &t =L
Generalized Gaussian hypergeometric function of one variable is defined by
oo | @as e aa; o (an)e(az)y - - (aa)iz"
AEB ) by, by 2 | T u
1, Y2, yYB =0 (bl)k(b2>k(b3>kk
or
(as) ; S [(aa)lezk
AF Z| =
& { (bs) ; } ,;0 (b k!
where denominator parameters by, b,, - - -, bg are neither zero nor negative integers and A, B are non-

negative integers.

If A _ B, then series aFg is always convergent for all finite values of z(real or complex).

In 1933, E. M. Wright defined a more interesting generalized hypergeometric function of one variable[12,
p.287; 13, p.11(1.7.8)] in the following forms:

(a17A1)7 Tty (QP7AP) 5

. i F(noq + Aq) I'(nag + Ag) -+ - T(nay, + A,) 2"

\VJ

prq - |
(517 Bl), e (5q7 Bq) ’ n—0 F(nﬁl + Bl) F(TLBQ + BQ) F(nﬁq + Bq) mn.

. (1—0[17/11)7 .............. 7(1—O[p7Ap)

= H) q+pl <
(0,1), (1 = B1, B1)y ooy, (1 = By, By)
where the coefficients A1, As, As,---, A,, By, By, Bs ---, B, are positive rational numbers and
ay, g, g, L0, B, B2, B3, -, B, are complex parameters .
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The Fox H-function makes sense when either
0 = 1+B1+By+--+By) — (A +A+---+A4,)>0
and 0< k|<oo ; z2=/0
The equality holds only for suitably constrained values of |z| or appropriately bounded |z| i.e. § =0 and 0
<|zl<R= A MA, 2 A B P B2 B P

S
.
£
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—
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The function H;:”&” was given by C. F. Fox in 1961.
((11, A1)7 ((12, A2)7 Ty ((ln, An)7 ((ln+1, An+1)7 T (a;m Ap)

Hsz}n z
(blaBl)a (b2aB2)7"' 7(bWL7BWL)7 (berl)BmﬂLl))'” 7(banq)
((avap>> 1 ((1— bquq>)
= Hp'" |2 = Hgy >
((bquq>> ((1— avap>>

where m, n, p, ¢ are non-negative integers such that p > n > 0, ¢ > m > 1.a;, bjarecomplex numbers and
are positive numbers.

The H-function is an analytic function of z and makes sense if the following existence conditions are
satisfied.

Forall 2z #4 0 and (B1+Ba+---+By) — (A1 +4+---+A4,) >0. For 0 < |2| <
Al_AlAg_A2 R Ap_ApBlB13232 R Bqu and (Bl —|—Bg—|— . +Bq)—(A1+A2+ . —|—Ap) = 0.
The H-function is symmetric in the set of pairs (a1, A1), -+, (an, A,) : in the set of pairs (@n+1
,Apg1), -+, (ap, Ay) inthe setof pairs (by, By), -+ - , (b, B, )in the set of pairs (byi1, Bmi1),- - -5 (bg, By)-

Ramanujan’s Formula is defined as
Ramanujan[1,p.191(2.20,2.21)]

[ (wﬁ)%x -

where, N > (0 and 0 < P < %

[I.  MAIN FORMULAE OF THE INTEGRALS
(aa) ;

00 q;c—l . h
AFB x9 dx
Jﬁ (x—+\/1+-x2)p ! <$+V“I2)
(bB) ;
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I11. DERIVATIONS OF THE MAIN FORMULAE
First of all we shall derive the integrals (2.1a) and (2.1b). Let the integral in left hand side is denoted by Y

(aa) ;

00 c—1 h
T = / .’L’ i 4FB ygjg(;_) dx
0 (3: + 1+ 22 > () T+ 147
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On the same way it is proved that

p T(e) D22 (1), ooy (1), 0+ 10), (355, 550), ()
= 5erl F(7p+c+2)A+3‘IIB+2 I 2| (3.1b)
2 (b171)7'-'7 (bB71)7 (pvh)7 (pTyTg) ’

Similarly we can obtain remaining integrals on the same parallel lines of the derivation of (2.1a) and (2.1b).

The integrals established here are quite general in nature due to the presence of general quadruple

hypergeometric function of Saigo.
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Absiract - The study analysed the technical efficiency of
earthen and concrete ponds in Oyo State from a sample of 80
earthen fish farmers and 120 concrete fish farmers selected
from two Agricultural zones in Oyo state given a grand total of
200 fish farmers using Data Envelopment Analysis (DEA)
approach to analyse the technical efficiency of earthen and
concrete ponds under the Constant Return to Scale (CRS) and
Variable Return to Scale (VRS) specifications. In order to
identify the derterminants of earthen and concrete ponds
inefficeinecy, a tobit analysis was conducted on the efficiency
indices and suspected correlates of inefficiency. The average
overall technical efficiency estimates obtained under the CRS
and VRS specifications for earthen pond fish farmers are
respectively 0.91 and 0.94. The mean overall technical
efficiency estimates obtained under the CRS and VRS
specifications for concrete pond fish farmers are 0.93 and
0.97. The study concluded that substantial inefficiency in
earthen and concrete ponds occurred in the area.

Keywords : earthen pond, return fo scale, efficiency .

[ INTRODUCTION

n Nigeria the production of fish is about 0.7 million

metric tons annually which results in shortfall of about

1.0 million metric tons annually. Only 5% of this
0.7million metric tons produced locally is from
aquaculture while the remaining 95% is from the
captured fisheries which is dominated by the artisanal
fish farmers. (Aliu and Abolagba, 1998). Production
levels and trends for food fish from the baseline
projections are shown in table 2, a snapshot of world
fisheries in the late 1990s can be derived from the
figures in the table. The developed countries accounted
for 27 percent of the world food fish, with the remainder
fairly evenly split between China and the rest of the
developing world. Worldwide, the share of aquaculture
in total food fish in 1996/98 was under 31 percent, but
the share in China was over 58 percent, with other
developing countries producing 17 percent of their food
fish from aquaculture. Low value species accounted for
about 48 percent of food fish worldwide but for only 19
percent in the developed countries. Thus capture
fisheries in the late 1990s accounted for more than two-
thirds of the world’s food fish, China accounted for the
large majority of aquaculture and low value species
accounted for just under half the fish used as food.

Author - Agricultural  Economics Department Ladoke Akintola
University of Technology, Ogbomoso.
E-mail : oaajaob7@lautech.edu.ng

Table 2 shows a projected growth in total food

fish production to 2020 of 40 percent, equivalent to
an annual rate of increase of 1.5 percent from 1996/98

onwards. Over two-thirds of this growth is projected to
come from aquaculture. The table shows that
aquaculture growth trends projected to 2020 are almost
twice as high as for capture fisheries in most of the
world. China is a notable exception; capture fisheries
are projected to grow at 2 percent per annum through
2020 in China, partially in substitution of the fishing effort
of other nations. It should be noted that capture fisheries
projections are largely influenced by (conservative)
assumptions about non-price factors driving capture
fisheries, whereas aquaculture growth rates are more
influenced by relative prices and thus have a higher
endogenous component in the modeling. The picture
that emerges of changes to 2020 on the production side
for food fish can be summarized into three sets of
points. First, the production share of the developing
countries rises from 73 percent in 1996/98 to 79 percent
in 2020, and about 5 of the 6 percent increase in share
is accounted for by China. Second, the share of
aquaculture worldwide is projected to increase from 31
to 41 percent in 2020. While China, share of food fish
production from aquaculture increases from 59 to 66
percent, other developing countries. Share of production
from aquaculture increases from 17 to 27 percent, a
larger relative change. The share of aquaculture will
increase worldwide, but especially in the developing
countries, and not just in China. Third, the share of low
value fish in total food fish is remarkably stable, at about
48 percent. The overall shares in total food fish
production of high and low value finfish capture species
fall (by 4 and 6 percent of total production, respectively),
but the production shares of low value finfish and (high
value) mollusks and crustaceans from aquaculture rise
enough by 2020 to compensate for this.
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Fish plays a vital role in feeding the world’s
population and contributing significantly to the dietary
intake of hundreds of millions of the populace. On a
global scale, almost 16 percent of total average intake
of animal protein was attributed to fish in 1998 (FAQO,
1990). In the developing world, fish is a highly
acceptable food that supplies as much as 40 percent of
all animal protein available and also countries where fish
is the main source of animal protein, 39 out of the top 40
are found in the developing world (FAO, 1990).
Moreover, the poor spend proportionally more on fish
than on meat or other sources of animal protein. Fish
can be consumed in different forms by both man and
animals and it can be preserved using different method
such as drying, salting, canning, freezing, smoking etc.
Fish is a vital source of food for people and it is man’s
most important single of high quality protein, providing
16% of the animal protein consumed by world’s
population according to the Food and Agriculture
Organization (1997). Fish is widely accepted because of
its high nutritive value being rich in vitamins, fat and
other nutrients needed for human growth and health. It
is also palatable and tender. Moreover, it is free from
cultural and religions taboos, thus making it acceptable
to people of all nations, tribes and religions.

Fisheries subsector which is composed of
marine, brackish and freshwater plays some roles in the
Nigeria economy which includes being a source of
cheap animal protein, employment and foreign
exchange earning for the nation. The fisheries sub-
sector also gives an opportunity to generate income and
production of fish processing offers the advantage of
improved local nutrition since it provides ready source of
high quality protein (Otubusin, 1999). Although their
production is still below expectation but several
attempts have been made over the years to boost their
productivity through institution reforms and various fiscal
and economic measures. Some of these measures
involved tax exemption and input subsidy schemes for
distribution of fishermen to stimulate increased
production. (Olujimi, 2002).

In Nigeria, the prevailing economic situation has
produced poverty and increased cases of malnutrition.
The need to provide adequate food especially animal
protein for the ever-growing population is on the
increase. Over 90 percent of domestic fish supply
emanates from fishing in natural waters. Many Nigerians
depend on meat production for protein supply. In 1970’s
and 1980’s the intermittent outbreak of rinderpest
coupled with desert encroachment has drastically
affected meat production which has forced many more
Nigerians to continually depend upon fish supply as
source of animal protein. (Dada and Gmnadoess, 1986).
The cost of meat, which is beyond the reach of many
Nigerian, has forced many individual to shift to fish
supply, which has been relatively cheaper. Production
from fish culture is still low as well as that from industrial
fishing which comprises the commercial trawlers when

compared to the artisanal. On the whole, fish production
in Nigeria is still largely dependent on the small scale
fisherman. The demand for fish in Nigeria today is
certainly greater than the total production from her
domestic sources, thus imports account for about 50%
of fish consumption in the country (Federal Ministry of
Agriculture and Rural Development, 2001). Fish farming
as an industry is faced with some problems one of them
is inadequate supply of food. Insufficient production of
fingerlings of cultivable fish species and lack of sufficient
least discourteously effective feed for fish culture, the
better performance in quality and quantity of fish nutrient
is responsible for its increase in demand and investment
in fishery in Nigeria. However, the higher demand
refused to meet with the supply of the product. A report
from Oyo State Ministry of Agriculture and Natural
Resource (Agricultural unit) had reported that existing
fishpond on paper are quite more than ones in ground.
This could cause a supply deficit, since the physically
present fishpond cannot meet the demand for fish
products. It therefore implies that most ground fishpond
could not operate due some technical insufficiency. A
research into the problem on nutrition reveals that many
people in the developing countries of the world are
under nourished at least one out of nine persons
sampled (FAO, 1991). Despite all developmental
programmes on food accessibility and availability
carried out by the Nigerian government, hunger and
malnutrition still exists in most part of the country. In a
meeting of the African Regional Nutrition strategy in
1993, Nigeria was included as one of the countries
having the lowest daily per capita supplies of between
70-90 percent of nutrition requirements. In view of this, It
important to consider the comparative efficiency of
earthen and concrete fish pond in relationship to
productions and to suggest the measure that could
promote improvements in both in order to foster more
fish availability for consumption of the rapidly increasing
Nigerian populace.

[I.  MATERIALS AND METHOD

Data Envelopment Analysis (DEA)

DEA is a linear programming based technique
for measuring the relative performance of Decision
Making Units (DMUs) where the presence of multiple
inputs and outputs makes comparisons difficult. DEA is
a relatively new approach for evaluating the
performance of set of decision-making units (DMUs),
which convert multiple outputs. The definition of a DMUs
is generic and in recent years has been a great variety of
applications of DEA in evaluating the performances of
many different kinds engaged in many different activities
in many countries.DEA provides a means of calculating
apparent efficiency levels within a group of DMUs. The
efficiency of a DMU is calculated relative to the group’s
observed best practice. When there are multiple inputs
and multiple outputs, a common measure for relative
efficiency is
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Weighted Sum of outputs

Efficiency = : .
Weighted Sum of inputs

Each DMU picks weights such that it maximize

its own efficiency subject to constraints that ensure: (1)

no unit can have an efficiency score greater than 1 and

(2) every weight must be strictly greater than 0. Let us

assume there are n DMUs, each DMU has t outputs and

in inputs. Let us take DMU, as the example the
linearised output oriented DEA model is:

t
Maximise h = Z‘,u,yr1
m
Subject to: ZVir:1Xi1 =1

i =1 m
=Y VX <0
i=1 :

U,
r=1

u, e r=212..1t
v, >2¢g,1=12,..m

Where U, is the weight of output r v; is the
weight of input i, yy; is the amount of output r of DMU; (j
=1, ....n), Xj; is the amount of input i DMU; (j =1, ....n)
and ¢ is a small positive number. The result of the DEA
is the determination of the hyperplanes that define an
envelope surface or pareto frontier. DMUs that lie on the
surface determine the envelope and are deemed
efficient, whilst those that do not are deemed inefficient.
A complete DEA solves n linear programs, one for each
DMU. DEA has been applied to a variety of industrial
and service landscapes banks, airports, hotels,
hospitals. The aim here is to determine corporate or
branch efficiency compared to a competitor or ideal.
Often the main goal of measuring efficiency is to
determine which companies to do business with Weber
and Desal highlight DEA’s ability to distinguish between
material suppliers and then use this distinction as a
bargaining tools for less efficient suppliers DEA is so
often applied to the “bottom line” that is use in areas
outside strict profitability. These DEA applications have
various forms of evaluating the performance of entities
such as hospitals, Air force wings, universities cities,
court, firms and others including the performance of
countries (Cooper, et al, 1999) As pointed out by
Cooper, Seiford and Zhu (1999), DEA has been used to
supply new insights into activities (and entities)
previously been evaluated by other methods, for
instance, benchmarking practices with DEA has
identified numerous inefficiencies in some of the most
profitable firms, firms served as benchmarks by
reference profitability has provided a vehicle for
identifying better benchmarks for many applied studies.
DEA utilizes techniques such as mathematical
programming, which can handle numbers of variables
and relations (constraints) and this relaxes the

© 2011 Global Journals Inc. (US)

requirements that are often encountered when one is
limited to choosing only few inputs and outputs because
the techniques employed will otherwise encounter
difficulties. DEA provides dual collabaration between
analyst and decision makers, which extend from
collaboration in choice of the inputs and outputs to be
used and includes choosing the type of ‘“what-if”
question to be addressed, such collaborations extend to
bench marking of “what-if” behaviour of competitors and
include identifying (new) competitors that may emerge
for consideration in some of the scenarios that might be
generated (Zhu and Sarkis, 2004),

Additional advantage of DEA where also noted
in terms of (a) its ability to identify sources and amount
of inefficiency in each input and each output for each
entity (hospital, firm, store etc) and (b) its ability to
identify the benchmark members of the efficient set
used to effect these sources (and) amount of
inefficiency. Data envelopment analysis is a non-
parametric mathematical programming analysis model
may be classified into two groups oriented model such
as those of Charnels ef a/, (1978) and additive model,
such as that of Charnels (1985). An appropriate method
for anlaysing technical efficiency is the Data
Envelopment Aanalysis method (Banker et al., 1984).
Banker states that “Using DEA the weighted input firms
have considerable flexibility in determining combinations
of inputs to produce different combinations of outputs
according to their preferred weights”. Therefore more
than one firm can be technically efficient only a small
percentage of agricultural frontier applications have
used the DEA approach for frontier estimation. Given
the popularity of mathematical programming method on
other of agricultural economics research during the
1960s and 1970s. However, DEA has a very large
percentage in other professions especially in the
management output such as banking, health and
telecommunications and electricity distribution (Cooper
et al, 1999). The envelopment solution to a DEA mind
produces two useful by-products as follows one, it
supplies information on the peers and two, it supplies
information on the target of each inefficient firms in the
sample. The peers of inefficient firms are to be model
firms. They are efficient firms, which have similar input
mixes with the inefficient firms. The targets are
coordinates of the efficient projected point (for the
inefficient firm) and now provide the input and output
qualities that the inefficient firm should be able to
achieve, if it were to operate on efficient frontier (Coelli,
1997) for instance, efficiency consideration which are
central to the DEA evaluations of interest are introduced
by using the familiar and every simple ratio definition of
output divided by input. This ratio formulation is then
extended to multiple outputs and multiple inputs in a
manner that makes contact with more complex
formulation. (Cooper et al., 1999).



Kareem et al, (2008) analyzed the technical,
allocative and economic efficiency of different pond
systems in Ogun state, Nigeria. The study investigated
the costs and returns analysis of the respondents and
the stochastic frontiers production analysis was applied
to estimate the technical, allocative and economic
efficiency. The results of the returns to Naira invested
shows that earthen pond system yielded than concrete
pond system. The results of economic, allocative and
technical efficiency revealed that earthen pond system is
higher than concrete pond system. Stochastic frontier
production models showed that pond area, quantity of
lime used, and number of labour used were found to be
the significant factors that contributed to the technical
efficiency of concrete pond system. While pond,
quantity of feed and labour are the significant factors in
earthen pond system. The result therefore concluded
that only years of experience is the significant factors in
concrete pond system in the inefficiency sources model.
On the basis of findings, the study suggested that
government of Nigeria should provide a conducive
environment for the establishment of both concrete &
earthen pond system, encourage more citizenry, mostly
youth to set up both pond systems in a bid to alleviate
poverty status and un-employment rate in the state and
the country at large.

Sharma and Leung (1998) examined the
technical efficiency of carp production in Nepal. In
Nepal, productivity in aquaculture is much lower
compared to other countries in the region which
suggests that there is potential for increased fish
production through technological progress and
improvement in farm level technical efficiency. However,
no formal analysis has yet been conducted to assess
the productive performance of Nepales aquaculture and
its potential for future improvement. Against this
background, it examines the technical efficiency and its
determinants for a sample of fish pond farms from the
Tarai region of the country using a stochastic production
frontier involving a model for technical efficiency of
intensive farms being more efficient that extensive
farms. The adoption of regular fish, water, and feed
management activities has a strong positive effect on
technical efficiency.

Adeokun et al, (2006) investigated children’s
involvement in fish production in waterside local
Government  Area, Ogun State, Nigeria. Multi-stage
technique was used. The findings of the research
showed that male children dominated fish catching and
net making and mending while the female children were
mainly involved in processing. All other activities in
which the children were involved were water fetching,
fish marketing, fish processing and fish storage among
others gave no significant difference on gender basis.
Based on the findings, it was recommended that
government and non-governmental agencies should
come up with special programmes and incentives for
revering fishing village’'s that will ensure effective

integration of children into national programmes for food
itself sufficiency and poverty alleviation at household
and national levels.

Anetekhai et al, (2004) conducted a study on
aquaculture development in Nigeria. The current
production from aquaculture is about 26,000 metric
tones which is less than 0.01% of the national capacity.
The major constraints identified as being responsible for
the low production from aquaculture are shortage of
inputs (fingerlings and feed), lack of knowledge resulting
in poor management, inadequate funding, theft and
direct involvement of the government in production. The
study recommends some measures to be taken for the
development of aquaculture in Nigeria particularly the
creation of a ministry of fisheries to co-ordinate all
activities in the sector and provides an enabling
environment for aquaculture.

Sampling Procedure and Sample Size

Multi-stage sampling procedure was used.
Firstly, two agricultural zones were selected from all the
agricultural zones in Oyo-State. These were Ogbomoso
and Ibadan/lbarapa zones. Ogbomoso Agricultural
Zone and lbadan - Ibarapa agricultural zone was
selected due to the present of many aquaculture
farmers in the area. Secondly, all Local Government
Areas were sampled from Ogbomoso zone and
Ibadan/Ibarapa zone. Thirdly, registered fish farmers
were chosen and fourthly from these registered fish
farmers, 80 earthen fish farmers and 120 concrete fish
farmers were randomly selected. In all, 200 fish farmers
were selected.

The data that was used in this study is
essentially from primary sources namely the fish-farmers
in the study area. Structured questionnaires were used
to collect information needed from the sample of fish
farmers. The structured questionnaires were used to
draw out information on variables such as pond data,
land data, stocking or pond number source of stocking
material, feed, labour data, harvesting time data,
marketing, loan inventory of asset data cost etc. These
variables were identified within the framework of the
study objectives.

For the purpose of this study the major
variables that were considered are the following output
and input.

Y = Fish output (kilogram)

Xy represented the quantity of fingerlings ( kg).

X, represented fish pond (m?)

X3 represented the quantity of feed that was used on
the farm (kg of dry matter weight)

X4 represented the quantity of supplementary feed like:
(waste of animal by product) used to feed the animal in
kilogram

Xs represented the fertilizer used to culture the fish
(kilogram)

Xe represented labour. (man-day)
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Analytical Technique

Multi-stage DEA was used to analysed the
data obtained. In Multi-stage DEA, the outputs from one
process can be the inputs for the next. However, it is
sometimes possible to merely “line up” outputs with
wherever they occur again as inputs, not necessarily in
the next consecutive node. Unique features of multi-
stage DEA make it useful. That is, data flow from stage
to stage in the model just as work parts. There is
evidence that DEA conducted in multiple stages yields
more reliable data and also has been configured to
place more emphasis on inputs which are within
management control.

RESULTS AND DISCUSSION

Overall efficiency estimates of earthen pond farmers

The frequency distribution of the earthen pond
fish farmers technical efficiency under the constant
Return to Scale and the Variable Return to Scale (CRS
and VRS) efficiency estimates is given in table 2.

The average overall technical efficiencies are
0.91 and 0.94 for CRS and VRS respectively. Substantial
inefficiencies occurred in the fish pond farming of the

[11.

sampled earthen pond fish farmers in the study area.
Under this current circumstances, about 5% and 13.8%
of ponds were identified as fully technically efficient
under the CRS and VRS specification respectively. The
observed difference between the CRS and VRS
measures further indicated that some of the earthen
pond fish farmers did not operate at an efficient scale
and improvement in the overall efficiencies could be
achieved if the farmers adjusted their scales of
operation. Under the CRS, the group with the highest
frequency of technical efficiency is 0.90-0.94 amounting
to 50% of the sampled earthen pond fish farmers. This
was followed by group 0.85-0.89 with a percentage of
25% of the total respondents under earthen pond. Under
the VRS, the group with the highest frequency of
technical efficiency is also 0.90-0.94 amounting to
46.3% of the sampled earthen pond fish farmers,
followed by the group 0.95-0.99 with 25%. The lowest
technical efficiency scores fall within the 0.75-0.84 group
under VRS specification. The mean of the distribution
under CRS and VRS are 0.91 and0.94, the minimum are
0.812 and 0.83, maximum 1.00 and standard deviation
are 0.044 and 0.0.041respectively.

Table 2 : Overall efficiency of earthen pond farmers.

Constant return to scale Variable return to scale
Technical Frequency Percentage Frequency Percentage
Efficiency
0.80-0.84 06 01 1.3
0.85-0.89 20 25.0 11 13.8
0.90-0.94 40 50.0 37 46.3
0.95-0.99 10 12.5 20 25
1.00 04 11 13.8
Total 80 100 80 100
Mean 0.913898 0.941013
Minimum 0.812 0.83
Maximum 1.0 1.0
Standard dev. 0.043696 0.040873

Source : Field survey, 20170.

Overall efficiency estimates of concrete pond farmers.

Table 3 gives the frequency distribution of the
concrete pond CRS and VRS efficiency estimates. The
average overall technical efficiency under CRS is 0.93
while the average technical efficiency under the VRS
specification is respectively 0.97. This result also reveals
that substantial resource use inefficiencies occurred in
the fish pond farming of the sampled concrete pond fish
farmers in the study area. Under the prevailing
condition, the percentage of ponds that achieved full
efficiency technically under the CRS is 5%, under the
VRS, those that are technically efficiency is 39.2%
respectively. The large difference between the technical
efficiency under the CRS and VRS specification justifies
further the need for the concrete pond fish farmers to
adjust their scale of operation by optimizing the
resources available to them at present like the other
pond above, it is obvious that the technical efficiency
measures under the VRS are higher than those under

© 2011 Global Journals Inc. (US)

the CRS. The technical efficiency of 35% between CRS
and VRS specifications revealed the weakness in the
scale of operation more than the other pond. The result
also adduced to the substantial inefficiency of the
concrete pond fish farmers in the study area.



Table 3 . Overall efficiency of concrete pond farmers.

Constant return to scale Variable return to scale

Technical Efficiency Frequency Percentage Frequency Percentage
0.75-0.79 01 0.8 00 00
0.80-0.84 02 1.7 00 00
0.85-0.89 21 17.5 01 0.8
0.90-0.94 63 52.5 27 22.5
0.95-0.99 27 225 45 37.5
1.00 6 5.0 47 39.2
Total 120 100 120 100
Mean 0.931142 0.967117

Minimum 0.796 0.876

Maximum 1.0 0.9785

Standard dev. 0.036918 0.053351

Source : Field survey, 20170.

Earthen and conicrete ponds scale efficiency

Table 4 shows that the average scale efficiency
indices for earthen and concrete ponds are respectively
0.97 and 0.96. Earthen ponds demonstrating the lowest
scale inefficiency and concrete pond operating at the

highest scale inefficiency. However, the results show
that there are substantial scale inefficiencies in both
earthen and concrete ponds. This implies that most of
the fish ponds should be larger than their present sizes
in order to achieve higher production.

Table 4 - Summary of earthen and concrete ponds scale efficiency

Earthen pond Concrete pond
Efficiency indices No of ponds Percentage of ponds No of ponds Percentage of ponds
0.80-0.84 01 1.3 02 1.7
0.85-0.89 03 3.8 07 5.8
0.90-0.94 13 16.3 31 25.8
0.95-0.99 49 6.1 69 57.5
1.00 14 17.5 11 9.2
Total 80 100 120 100
Mean 0.97175 0.959738
Minimum 0.812 0.872
Maximum 1 1
Standard dev. 0.035089 0.035773

Source . Field survey, 2070.

Optimal, sub optimal and super optimal output of the
earthen and concrete ponds

Earthen and concrete ponds optimal,
suboptimal and super optimal output are reported in
table 5. In term of economics of scale, 14 ponds were
characterized by constant return to scale, 48 ponds had
increasing return to scale and 18 ponds was
characterized by decreasing return to scale among
earthen pond fish farmers. In concrete pond, 11 ponds
operated under the constant return to scale. 106 ponds
were characterized by increasing return to scale and
only 3 ponds was characterized by decreasing return to
scale. If all ponds using the same technology, then it
would be expected that return to scale would increase
for ponds with a relatively low outputs and decreasing
return to scale ponds with a relatively high outputs.
Constant return to scale would be expected for ponds
with output level equals to the mean output. The mean
output of the suboptimal scale is larger than the mean

output of the optimal as well as super optimal scales for
concrete ponds while that of earthen pond the mean
outputs of the super-optimal scale are larger than the
optimal and sub-optimal scales. The results indicates
that the super optimal output levels overlap a substantial
portion of the optimal and sub-optimal outputs, while for
concrete pond, the sub-optimal output value overlaps
that of optimal and super optimal value.
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Table 5 : Distribution of earthen and concrete ponds optimal suboptimal and super optimal outputs

Earthen pond/scale No of ponds Percentage of ponds ~ Mean Output (kg)
Optimal 14 17.5 2250
Sub-optimal 48 60.0 1430
Super-optimal 18 22.5 2975
Concrete pond/scale No of ponds Percentage of ponds  Mean Output (kg)
Optimal 11 9.2 2150
Sub-optimal 106 88.3 3000
Super-optimal 03 2.5 1513

Source : Field survey, 2010.

Summary of ponds output slack

Table 6 shows the ponds summary of the
output slack under the CRS DEA and VRS DEA
specifications. Under the constant return to scale, the
output slacks for the earthen ponds and concretes
ponds was zero for each of them. This result indicates
that, given the present scale of operation and the
available resources, the fish farmers could not do

anything to increase their output levels beyond the
present values irrespective of the adjustment in their
input levels because of the difficulty of resource fixity. In
the case of the VRS specifications, the output for
earthen ponds and concrete ponds are 151kg and
275kg respectively. This result indicates the amount by
which the output levels could be increase without a
corresponding increase in the amount input used.

Table 6 : Distribution of ponds output slack

Ponds CRS VRS
Earthen ponds 0 151
Concrete ponds 0 275

Source : Field survey 2070.

Summary of ponds VRS input slacks

Table 7 gives the summary of the input slacks
under the VRS specification. The fingerlings slack is the
amount of the excess quantity of the fingerlings used in
fish culture. The output levels realized could still have
been realized if the quantity of fingerlings used in
culturing had been reduced by 2141. 845kg, the slacks
for ponds, feed, fertilizer, labour are 4.205m?, 17.849kg,
3.917kg, 263.575kg respectively. These values
correspond to the excess input used in the farming
operation.

7able 7 : Distribution of VRS input slacks

Input Slacks
Fingerlings (kg) 2141.8
Ponds (m?) 4.2

Feeds (kg) 263.6
Fertilizer (kQ) 3.9
Labour (man day) 17.9

Source: Field survey 2010

Summary of pond output target

Table 8 gives the summary of the output
targets. The output target refers to the amount of output
the decision making units should aims at producing
given the available units inputs. For example in concrete
ponds, the minimum output target that some of the
DMU should aim at producing fell within the range of
8001- 10,000. Only 1 DMU amounting to 0.83% of the

© 2011 Global Journals Inc. (US)

total DMU’s in the pond is applicable. None of the DMU
in earthen pond had such a low output target range. The
same maximum output target range is 10,000 above.
Only 5% of the concrete pond fish farmers should aim at
producing at this level of output.

Table 8 . Distribution of ponds output target

Target Earthen ponds Concrete ponds
Frequency % Frequency %
< 2000 9 11.3 3 2.5
2001-4000 27 33.8 58 48.3
4001- 6000 31 38.8 47 39.2
6001- 8000 7 8.8 5 4.2
8001-10,000 6 75 1 0.8
> 10,000 0 0 6 5.0
Total 80 100 120 100

Source . Field survey 2010

IvV. CONCLUSION

The study was designed to familiarize fish
farmers attention with an area in fish production where
the use of efficiency is becoming increasingly important.
The study concluded that substantial inefficiencies
occurred among concrete and earthen ponds fish
farmers in the study area but surprisingly more
evidenced in earthen pond. Available evidence from this
study has shown that only four farms were fully efficient
under the Constant Return to Scale for the earthen pond




business in Nigeria’s agriculture sector Pp.4.
Kareem, R.O, Dipeolu, A.O, Aromolaran, A. B and
Akegbejo-Samson.(2008) “Analysis of Technical
Allocative and Economic Efficiency of Different Pond
System in Ogun State, Nigeria” African Jounal of
Agricultural Research,Vol.3(4),Pp.246-254.

fish farmers. While only 11 were fully efficient under the
Variable Return to scale from earthen pond fish farmers. 14
Also under Constant Return to Scale for concrete pond

fish farmers five farms were fully efficient while under
Variable Return to Scale for concrete pond fish farmers

47 were fully efficient.
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Homotopy Perturbation Transform Method for
solving nonlinear wave-like equation with
variable coefficients

Sumit gupta®,V.G.Gupta®

Abstract - In this paper, we apply homotopy perturbation
transform method (HPTM) for solving nonlinear wave-like
equations of variable coefficients. This method is the coupling
of homotopy perturbation method and Laplace transform
method. The nonlinear terms can be easily obtained by the
use of He's polynomials. HPTM present an accurate
methodology to solve many types of linear and nonlinear
differential equations. The approximate solutions obtained by
means of HPTM in a wide range of the problem's domain
were compared with those results obtained from the actual
solutions, the Variational iteration method (VIM) and the
Adomain decomposition method (ADM). The fact that
proposed technique solves nonlinear problems without using
Adomain's polynomials can be considered as a clear
advantage of this algorithm over the decomposition method.
The comparison shows a precise agreement between the
results.

Keywords and FPhrases Homotopy  perturbation
methoaq, Laplace Transform method, nonlinear wave-like
equation, He's polynomials.

[.  INTRODUCTION

onlinear phenomena appear everywhere in our
daily life and our scientific works, and today

nonlinear science represents one of the most
challenging promising, and romantic fields of research
in science and technology [1-2]. It was very difficult to
solve nonlinear problems effectively either numerically or
analytically, an even more difficult to establish models
for real world problems. In recent years, many authors
have paid attention to studying the solutions of nonlinear
partial differential equations by Adomain decomposition
method [3-6], the tanh method [7], the sine-cosine
method [8-9] the differential transform method [10-11],
the variational iteration method [12-17] and the Laplace
decomposition method [18-22]. In numer methods,
computers codes and more powerful processors are
required to achieve methods. The main advantage of
semi-analytical methods, compared with others
methods, is based on the fact that they can be
conveniently applied to solve various complicated
problems with accurate approximation, but this
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Author® . Department of Mathematics, University of Rajasthan, Jajpur-
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approximation is acceptable only for small range [23],
because boundary conditions in one dimension are
satisfied via these methods. Consequently, this shows
that most of these semi-analytical methods encounter
inbuilt deficiencies like he calculation of Adomain
polynomials, huge computational works and divergent
results. One of these semi-analytical methods is the
homotopy perturbation method (HPM). He [24-32]
developed the homotopy perturbation method for
solving linear, nonlinear, initial and boundary value
problems [33-38] by merging two techniques, the
standard homotopy and the perturbation technique. The
homotopy perturbation method was formulated by
taking the full advantage of the standard homotopy and
perturbation technique and has been modified by the
some scientists to obtain more accurate results, rapid
convergence, and to reduce the amount of computation
[39-44]. Everyone familiar the term namely, Laplace
transform [45], is a powerful technique for solving
various linear partial differential equations having
considerable significance in various fields of science
and engineering. But it incapable of solving nonlinear
system of equations because of the difficulties that are
arises due to nonlinear terms. Various techniques have
been proposed to handle these nonlinearities to
produce a highly effective technique for solving the
nonlinear problems [46-48].

In this paper we use a new modification of HPM
to overcome the difficulties of handling nonlinear terms.
HPTM provides the solution in a rapid convergent series
which may lead the solution in rapid convergent series
which may lead the solution in closed form. The
nonlinear terms can be easily handled by the use of He's
polynomials [49-50]. HPTM is applied without any
discretization or restrictive assumptions and avoids
round-off errors. Several examples are given to verify the
reliability and efficiency of the homotopy perturbation
transform method. In this paper, we consider the
following nonlinear wave-like equations

k+m
Faij (Uxi,Uxj)

oxk ox"

n 0
U = Y R (X,t,0)
i,j=1

n ap
D Gi(X L U)—Gai (Uxi)
i1 28
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+H(X,t,u)+S(X,t) (1)
with the initial conditions
u(Xx,0) = ag(X)

u; (X,0) = a; (X).
Here X =(X{,X5,...,X,) and Fiij, Gy are
X, t and

nonlinear function of derivatives of X;j, X;.While H,S

nonlinear  function  of u. Fyijj, Gy are

are nonlinear functions and K, m, p are integers. These

types of equations are of considerable significance in
various fields of applied sciences, mathematical
physics, nonlinear hydrodynamics, engineering physics,
biophysics, human movement sciences, astrophysics
and plasma physics. These equations describe the
evolution of stochastic systems. For example, they
describe the erratic motions of small particles that are
immersed in fluids, fluctuations of the intensity of laser
light, velocity distributions of fluid particles in turbulent
flows and the stochastic behavior of exchange rates. M.
Ghoreishi [51] has been solved this type of equation by
Adomain Decomposition method (ADM) to avoid
unrealistic assumptions in calculating the Adomain
polynomials. ADM is the most transparent method for
solutions of the nonlinear problems; however, this
method is involved in the calculation of complicated
Adomain polynomials which narrows down its
applications. To overcome this disadvantage of the
Adomain decomposition method, we consider the
homotopy perturbation transform method to solve
various nonlinear wave-like equations of variable
coefficients.

[1. HOMOTOPY PERTURBATION
TRANSFORM METHOD (HPTM)

This method has been introduced by Y.Khan
and Q.Wu [52] by combining the Homotopy perturbation
method and Laplace transform method for solving
various types of linear and nonlinear systems of partial
differential equations. To illustrate the basic idea of
HPTM, we consider a general nonlinear partial
differential equation with the initial conditions of the form
[52].

Du(x,t) + Ru(x,t) + Nu(x,t) = g(x,t),
u(x,0) = h(x)‘ Uy (x,0) = f(X).

where D is the second order linear differential

operator D = 62/6t2, R is the linear differential
operator of less order thanD ; Nrepresents the general
nonlinear differential operator and g(X,t) is the source
term. Taking the Laplace transform (denoted in this
paper by L) on both sides of Eq. (2):

L[Du(x,t)]+ L[Ru(x,t)]+ L[N u(x,t)]=L[g(x,t)] (3)
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Using the differentiation property of the Laplace
transform, we have

LIu(x,1)] =¥+ 5

+Si2 L[g(x,t)]—sizL[N u(x,t)]

L2")—Si2|_[Ru(x,t)]
(4)

Operating with the Laplace inverse on both sides of Eq.
(4) gives

u(x,ty G(x,t)—L‘{%L[Ru(x,tHNU(X,t)]} (5)
S

where G(X,t) represents the term arising from
the source term and the prescribed initial conditions.
Now we apply the homotopy perturbation method

u(x,t) =Y p"uy (x1) ©6)
n=0
and the nonlinear term can be decomposed as
o0
Nu(x,t)=> p"Hp(u) )
n=0

for some He's polynomials H , (U) (see [49-50]) that are
given by
10" —
Hi(Ug U in) == —— N| > p'; (8)
n*op i=0
p=0
n=0,123...

Substituting Eq. (8), Eq. (7) and Eq. (6) in Eq.
(5) we get

i p"u, (X,1) = G(x,t) - L{%L[Ri p"up, (X,1)
&0 S &0

+N i p" Hn(u)]] ©)
B 0

which is the coupling of the Laplace transform and the
homotopy perturbation method using He's polynomials.
Comparing the coefficient of like powers of p, the
following approximations are obtained.

pO:ug(x,t) =G(x,t)

pliug(x,t) = —SizL[Ruo(x,t) +Ho(u)],
p? SUp (X, 1) = —SizL[R Up (%, ) + Hy ()],

p® :us(X,'[):_SLZL[Ruz(x’t)Jr H2W], (10)

and so on



[1I.  APPLICATIONS

In this section, we apply the homotopy
perturbation transform method (HPTM) for solving
various types of nonlinear wave-like equations with
variable coefficients.

Example 3.1 Consider the following two dimensional
nonlinear wave-like equations with variable coefficients
[51].

Uit :—Z(uxxuyy) 82
oxX oy oX By
with the initial conditions
u(x,v,00 =e? uc(x,y,0) =¥
The exact given by

u(x, y,t) =e*(cost +sint); by means of homotopy
perturbation transform method,

Taking Laplace transform both of sides, subject
to the initial condition, we get

Lu(x,y.t)]= (Hl) e+ L{
S S

(xyu u ) u (@

solution is

52
6x8y( (xyuxu ) u(x, y,t)}

(12)

02
XX yy) oxdy

Taking inverse Laplace transform, we get

< (xyuyuy)- U(X,y,t)ﬂ

(13)

A2 2

x| 1 0
u(x,y,t)=@+t)e™ +L L L[aay(xxuyy) oxdy

by homotopy perturbation method, we get

ux,y,t) = p"up(x, y,1)
n=0
using equation (14) in equation (13), we get

Zp Un (%, y,0) = (l+t)exy+pL1LLHZp Hp ][Xy[i p”Kn(u)D
n=0 n=0

- Z p”un(x, y’t):l
n=0

(15)
Where H, (u) and K,(u) are the He's polynomials
2
having the value H,(u)= Gaﬁy (uxxu ) and
62
Kn(U) :@(Uxuy) .

The first few components of H,(u) and K (u)are
given by

20 =)y ) )+ 1), ),
e

0@ =2 (o) o),

0 = {) ), =), o),

20 =2 (0] )+ ), ), ), )

Comparing the coefficients of various powers of
Prwe get

O ug(x, y,t) = (1+t)e?

phiup (X, y,t) = L—lle LI(Ho (u)+ (xy Ko (u)-ug(x, y,t)]}

2 3
Y (LJ_J
26

pZ:uy(x, y,t) = Llle L[(Hy )+ (x y Ky (u))—uy (x, y,t)]}

(16)
oottt
_ 24 120
p?rug(x,y,t) = Llle L[(H2 )+ (xy Ky (u))-uy(x, y,t)]}
e[t
_ 720 5040
:;md so on

Therefore the approximate solution is given by
u(x,t) =ug(x,t) +ug (X, t) +uy (x,t) + uz (X, t) +...

2 (3 4 5 .6 7
—exy[1+t—t——t—+t v t ]

- - +
24 120 720 5040
(17)
which converges to the exact solution and is same as
obtained by M.Ghoreishi [51]

Example 3.2 Consider the following nonlinear wave-like
equation with variable coefficients [51].

2 6
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2 62 2 82 3 5
Ug = U a?(uX Uy Uy )+ U5 87(ux)—18u +u,
(18)
with the initial conditions
u(x,0)=e*, u,(x,0)=e*.
By applying above said method, we get
3 Py (x,) =e*(1+1)+ le{lz L{f B H, () + " P, (1)
S

n=0 n=0 n=0

(19)

18y ", )+ Y p”un(x,o}
n=0 n=0

Where H,, (u), K,, (u) and J,(u) are He's polynomials.

m First few components of He's polynomials are given by

[X Version I

Volume XI Issue

Research

Frontier

Global Journal of Science

2
HO(U) = U(% aax_z((UO)x (UO)XX(UO)XXX)

2 2
1) = 20011 (), (00 (00 5 00), 0 ) ) +

+(Ug )x (Ul)xx (ug )xxx +(ug )x (Ul)xxx (Ug )XXJ

Ko (u) = (ug)x aax_zz(ug)xx

Ki(u) = 2(U0 )x (ul)x 66)(22 (ug)xx + S(Ug )x ;(22 ((ug )xx (ul)xx)

Jo)=(up)
J3(u) =5(ug ), (uy)

Comparing the coefficients of various powers of P, we
get

P tup(x, y,t) = (1 +t)e*
iU (X y,t) = L‘lL% L[(Ho (u))+ (Ko (u))— (1830 (u))+ Uo(th)]}
oL
2 6

p? U (Y1) = L*l[% L[(H(u))+( Kl(u))—(lsal(u>)+ul(x.t)]}

S
t4 t°
=X —+—
24 120
éndsoon

Therefore the approximate solution is given by

© 2011 Global Journals Inc. (US)

u(x,t) =ug(x,t) +ug (X, t) +uy (x, t) + uz (x,t) +...

2 3 4 5 46 7
:ex[1+t+t2+t+t+ L t _J:eX“
(20)

—t——t——+..

6 24 120 720 5040
which converges to the exact solution and is same as
obtained by M.Ghoreishi [51]

Example 3.3 Consider the following nonlinear wave-like
equation with variable coefficients [51].

0
Uy = xza(uX Uyy ) — xz(ufx)—u, 0<x<Lt>0
(@1)
with the initial conditions
u(x,0)=0, u¢(x,0)= X2,
By applying above said method, we get
¥ pun (0 ) = X+ pr{% L{[xzi p"Hn(u)]—[xzi p"Kn(u)]f Y p"un(x,t)ﬂ
S n=0 n=0 n=0

n=0

(22)

Where Hy (U) and Kn (u) are He's
polynomials. First few components of He's polynomials
are given by

Ho(u) :%((UO)x(UO)xX)
H1(0) = £-((Uo), () + 00 1),

) = (00, + 0y )+ U0 02),)

KO(U) = (ug)xx
Kl(u) = 2(u())xx (ul)xx
Ka(u) = (U12 )xx + 2(uO)xx (UZ)xx

Comparing the coefficients of various powers of P,we
get

pO “Ug(x,t) = X2t

= —X" —
6

p2 TUp (X 1) = L‘lle L[(szl(u))— (szl(u))— ul(x,t)ﬂ
et

120
Therefore the approximate solution is given by

u(x,t) =ug (X, t) +ug (x,t) + up (X, t) +ug (x,t) +...



of . 2 0 .
=X |t——+——... |=X"sInt
6 120
(23)

which converges to the exact solution and is same as
obtained by M.Ghoreishi [51]

[V. CONCLUSION

In this paper, we applied the homotopy
perturbation transform method (HPTM) for solving
nonlinear wave-like equations with variable coefficients.
The proposed method is applied successfully without
any  discretization, linearization  or  restrictive
assumptions. It may be concluding that the HPTM by
using He's polynomials is simple, but the calculation of
Adomain's polynomials is complex. Its small size of
computation in comparison with the computational size
required in other numerical methods and its rapid
convergence show that the method is reliable and
introduces a significant improvement in  solving
nonlinear differential equations over existing methods.
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A Quarter Symmetric Non-metric Connection in
a Generalized Co -symmpletic Manifolds

S. Yadav®, D. L. Suthar®

Abstract - In this paper, we have derived some properties of
quarter symmetric non — metric connection in a generalized
co-symplectic manifold.

Keywords  Quarter symmetric non-connections, Almost

Riemannian, Kaehlarian and Sasakian manifolds. In
1992, S. Mukhopadhya, A. K. Roy and B. Barua [7]
studied quarter symmetric metric connection in a
Riemannian manifold with almost complex structure. In

contact melric manifolds, generalized co-symplectic
manifold, generalized quasi-Sasakian manifold.

. INTRODUCTION

n 1975, S. Golab [4] introduced the notion of quarter
symmetric non-connections in a Riemannian manifold
with affine connection. After that S. C. Rastogi ([5],[6])
continue the systematic study quarter symmetric metric
connection. In 1980, R. S. Mishra and S. N. Pandey [3]
study a quarter symmetric metric connections in

1997, U. C. De and S. C. Biswas [8] studied quarter
symmetric metric connection on an SP-Ssaskian
manifold. Also in 2008, Sular, Ozgur and De [9] quarter
symmetric metric connection in Kenmotsu manifold. In
2009, Abul Kalam, Mondal and De [1] studied some
properties quarter symmetric metric connection on a
Sasakian manifold. In this paper we studied a type of
quarter symmetric non-metric  connection in a
generalized cosyplectic manifold and investigated the
properties of this connection in the same manifold.

[1. PRELIMINARIES

An n - dimensional differentiable manifold M, is an almost contact manifold if it admits a tensor field
of type F, avector field U and 1-form U satisfying for arbitrary vector field X.

@ X+X=AX)T b U=0 (2.1)
where X il FX
Again (2.1) (a) and (2.1) (b), gives
(@ u(X)=0 (b uU)=1 (2.2)
An almost contact manifold M, in which a Riemannian metric tensor g of type (0, 2) satisfies
@ g(X.Y)=g(X,Y)-u(X)u(¥) () g(X.U)=u(x) 23)
for arbitrary vector field X and Y, is called an almost contact metric manifold.
Let us put
"F(X,Y)=g(X,Y)
Then, we obtain
@ 'FX,Y)=F(X)Y) () F(X)Y)=g9(X,Y)=-g(X,Y)=-"F(Y,X) (2.4)
An almost contact metric manifold satisfying
(Dx"F)(Y.Z) =u(Y)(Dyu)(Z) ~u(Z)(D,u)(Y) (2.5)
(Dy'F)(Y,Z)+(D,'F)(Z, X) +(D, 'F)(X,Y)+u(X)[(Dyu)(Z) - (D, F)(Y)] (2.6)

+u(Y)[(D,u)(Z) — (Dyu)(Z) |+ u@)[(Du)(Y) = (Dyu)(X)]=0

for arbitrary vector field X , Y, Z are respectively called generalized co-symplectic and generalized quasi-Sasakian
manifolds[11].
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If on any manifold U, satisfies
@ (Dyu)(Y)=~(Dgu)(Y)=(Dyu)(X) @7)
() (Dyu)(Y)=~(Dzu)(Y)=~(Dyu)(X) and
©  (Dy,F)=0

then U, is said to be the first class.
If on an almost contact metric manifold U satisfies

@  (Dyu)(Y)=(Du)(Y)=~(D,u)(X) &
®)  (Dxu)(Y)=~(D;u)(Y)=~(Dyu)(X) and
© (D, F)=0

then U, is said to be the second class.

(2.8)

The Nijenhuise tensor in a generalized co-symplectic manifold is given by
(@  N(X,Y)=(DyF)Y —(DgF)(X) = (Dy F)(Y)+(Dy F)(X) 29)
() 'N(X,Y,2)=(Dg'F)(Y,Z) - (Dy'F)(X,Z) +(Dyx'F)(Y,Z) - (D, 'F)(X,Z)

N

[1I.  QUARTER SYMMETRIC NON-METRIC CONNECTION IN A GENERALIZED CO-
SYMPLECTIC MANIFOLD

Let (M, , Q) be a generalized co-symplectic manifold with Riemannian connection D.we define a linear
connection B on (M", g) by

B,Y=D,Y+u(Y)X +a(X)FY (3.1)
where u and a is 1-form associated with vector field £ and A on (M", @) that is
@ 9(X,U)=u(X)  and (3.2)
()  9(X,A)=a(X)

for all vector field X € Z(M,), where Z(M,) is the set of all differentiable vector fields on (M", g) .
Using (3.1) the torsion tensor T of (M ", @) with respect to connection B is given by
T(X,Y)=u(Y)X —u(X) FY +a(X)FY —a(Y) FX (3.3)

A linear connection satisfying (3.3) is called Quarter-symmetric connection and metric tensor g satisfies
[10].

(Bx9)(V.Z2)=-u(Y)g(FX,Z) -u(Z2)9(FX,Y) - 2a(X)g(FY,2) (3.4)

for arbitrary vector field X ,Y,Z .

Then a linear connection B defined by (3.1) satisfies (3.3) and (3, 4) is called a quarter - symmetric non-
metric connection.

If we put

Global Journal of Science Frontier Research Volume XI Issue IX Version I ﬂ December 2011

ByY =D,Y +H(X,Y)
Where H is a tensor of type (0, 2), then we have
O (1) H(X,Y)=u(Y)X +a(X)FY (3.5)
(i) 'H(X.,Y,Z)=u(Y)g(X,Z)+a(X)g(FY,Z)
(i) 'T(X,Y,Z)=u(Y)g(FX,Z)-u(X)g(FY,Z)+a(X)g(FY,Z)-a(Y)g(FX,Z)
(iv)  (Byu)(Y)=(Dyu)(Y)+g(X,Y)+'F(X,Y)

© 2011 Global Journals Inc. (US)



where
"H(X,Y,Z) def g(H(X,Y)Z)
'T(X,Y,Z) def g(T(X,Y)Z)

we have
X('F(Y,2)=(Dy'F)(Y,Z)+'F(D,Y,Z)+'F(Y,D, 2)

=(By'F)(Y,Z)+'F(B,Y,Z)+'F(Y,B, Z)
Using (3.1) in the above equation, we get

X('F(Y,Z)=(B,'F)(Y,Z)+'F(D,Y +u(Y)X +a(X)FY,Z)+'F(Y,D, Z +u(Z)X +a(X)FZ) 56
(B, 'F)(Y,Z)=(D,'F)(Y,Z)+u(Y)'F(X,Z)+a(X)'F(FY,Z)+u(Z)'F(Y,X)+a(X)'F(Y,FZ) '

The Nijenhuis tensor N in term of quarter symmetric non metric connection B is given by
() N(X,Y)=(BgF)(Y)—(By F)(X)+(Bx F)(Y) +(Bx F)(X) (3.7)
(i) 'N(X,Y,Z)=(Bg'F)(Y,Z)-(By'F)(X,Z)—(By 'F)(Y,Z)- (B, F)(X,Z)

Theorem 3.1 ; A generalized co-symplectic manifold admitting quarter symmetric non—metric connection such that
By 'F=0,thenF is locally killing provided the vector fields X,Y,Z are orthogonalto U .
Proof : From (3.6), we have
(By'F)(Y,Z)=(Dy 'F)(Y,Z) +u(Y)'F(X,Z)+a(X)'F(Y,Z)+u(Z)'F(Y, X)+a(X) F(Y,Z)
Since By 'F=0, we get

(D, 'F)(Y,Z)=—-u(Y)'F(X,Z)-a(X)'F(Y,Z)-u(Z)'F(Y,Z)-a(X)'F(Y,Z) (3.8)
Similarly
(D, 'F)(X,Z)=-u(X)'F(Y,Z)-a(Y)'F(X,Z)-u(Z)'F(X,Z)-a(Y)'F(X,Z) (3.9)
By virtue of equation (3.8) and (3.9), we get

(Dx'F)(Y,Z)+(DF)(X,Z) =[u(X) +u(2)] F(Y,2)-[u(Y) +u(2) F(X,2) (319
Taking the vector field X,Y,Z orthogonal to U, we get
we get the required result.

Theorerm 3.2 : A generalized co-symplectic manifolds admitting quarter symmetric non-metric connection is locally
closed with respect to this connection D if and only if it is locally closed with respect to Riemannian connection
provided the vector fields X,Y,Z orthogonalto & .

Proof: We have
X('F(Y,Z)=(Dy'F)(Y,Z)+'F(D,Y,Z)+'F(Y,D,2)

= (B, 'F)(Y,Z)+'F(B,Y,Z)+'F(Y,B, 2)
Using (3.1), we get
(B, 'F)(Y,Z)=(D, 'F)(Y,Z)+u(Y)'F(X,Z)+a(X)'F(FY,Z)+u(Z)'F(Y,X)+a(X)'F(Y,FZ) (311
from (3.11), we obtained
(Bx"F)(Y,Z)+ (B, 'F)(Z, X)+ (B, 'F)(X,Y) = (Dy'F)(Y,Z)+(Dy 'F)(Z, X)+(D, 'F)(X,Y)
+2u(Y)'F(X,Z)+a(X)|'F(V.2)+'F(Y,Z)]
+2u(Z) F(Y, X)+a(Y)| F(Z, X)+'F(Z,%)]

LX) F@.Y)+F@Y)|+a@) F(X,Y)+'F(X.7)]
Using (2.4)(b) in above, we have

(ByF)(Y,Z)+(B,'F)(Z, X)+(B, 'F)(X,Y)=(Dy 'F)(Y,Z)+(Dy'F)(Z,X)+ (D, 'F)(X.Y)
+2[u(X)FZ.Y)+u(Y) F(X,Z) +u(Z)'F(Y, X))
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Taking the vector field X,Y,Z orthogonalto U, we get
(Bx'F)(Y.Z)+ (B, 'F)(Z,X)+(B,'F)(X,Y)

=(Dy'F)(Y,Z)+(Dy'F)(Z,X) +(D,'F)(X.,Y)=0

(3.12)

Theorem 3.3 . A generalized co-symplectic manifolds admitting quarter symmetric non-metric connection satisfies

the following relations
L (Bg'F)(Y)=(Dg'F)(Y)
i.  (Bg'F)Y)=(Dg'F)(Y)
ii.  N(X,Y)=0 (Complete integrable) if D,'F =0
iv. TH(X,Y,Z2)="T(X,Y,Z)
Proof : From (3.1), we have

B,Y =D, Y + H(X,Y)

where
H(X,Y)=u(Y)X +a(X)FY

for any vector field for Y , equation (3.13) can be written as

(ByF)(Y)=(Dy F)(Y)-BY +(DyY —a(X)Y + A(Y)a(X)T

Operating both side equation (3.13) by

B,Y -D,Y =u(Y)X —a(X)Y +a(X)A(Y)T

Using (3.15) in (3.14), we get
(Bx'F)(Y)=(Dx "F)(Y)~u(Y)X

Barring X,Y and respectively in (3.16) and using (2.2) (a), we get the required the result (i, ii).

Since (D, 'F)(Y)=0,
Then from (3.16), we get
(Bx'F)(Y)=-u(Y)X
Barring X and using (2.1)(a), we get
(B F)(Y) =u(Y)X —u(Y)A(X)T
Interchanging X and Y , we get
(By"F)(X) =u(X)Y —u(X)A(Y)T
Operating both side equation (3.17) by F, we get
(By F)(Y) =u(Y)X —u(Y)A(X)T
Interchanging X and Y we get
(By F)(X) =u(X)Y —u(X)A(Y)T
Using (3.18),(3.19),(3.20)and(3.21)in (3.7)(i), we get the result (iii).

(3.13)

(3.14)

(3.15)

(3.16)

(8.17)

(3.18)

(3.19)

(3.20)

(3.21)

Theorern 3.4 :If U is a killing on generalized co-symplectic manifolds with quarter symmetric non-metric connection

then

(By "F)(Y,Z)+(B,'F)(Z,X)+(B; F)(X,Y)='N(X,Y,Z)-{u(Y) +u(2)} F(X,Z)

Proof : From (3.11) and (2.9) (b), we have

'N(X,Y,Z)-(By'F)(Y,Z)- (B, 'F)(X,Z) - (B, 'F)(X,Y)=(Dg 'F)(Y,Z)- (Dy'F)(X,Z)
—(D;'F)(X,Y)+u(Y)'F(X,Z) +u(Z)'F(Y,X)
—u(X)F(Y,Z) -u(2)F(X,Y)-u(2)'F(Z,X)
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—u(X)'F(Y,2)
Again using (2.5) in above equation, we get
IN(X,Y,2)- (B, 'F)(Y,Z)- (B, 'F)(X,Z)- (B, F)(X,Y) =—u(X)[(Dyu)(Z) + (Du)(¥)]
+u(V)[(Dgu)(@) +(DLu)(X) |+ u(2)[(Dyu)(X) - (Dgu)(V)]
+Hu(Y)+u(2)) F(X,2)
Since U is a killing then putting (D, u)(Y)+ (D, u)(x) =0 in above equation, we obtained
(B 'F)(Y,Z)+(B,'F)Z,X)+ (B, F)(X,Y)=N(X.Y,Z) - u(Z)[(D;u)(X) - (D u)(V)]
—(u(Y)+u(2))F(X,2) (3.22)
By virtue of equation (2.7) (b), equation (3.22) will be reduces
(By 'F)(Y,Z)+ (B, F)Z,X)+(B,'F)(X,Y)=/N(X,Y,Z)-{u(Y) +u(Z)} F(X,2)
we get the required result.

Theorem 3.5 . A generalized co-symplectic manifold of first class with quarter symmetric non-metric connection
satisfy _ _ _
(B-'F)(Y,Z)+(B.'F)(Z,X)+(B;'F)(X,Y)=0

Proof ; From equation (2.5) and (3.11), we get
(B, 'F)(Y,Z) =u(")[(D u)(@)+'F(X,2)|-u@)(D u)(V) + a(X)'F(¥,Z) (3.23)
Taking cyclic sum of equation (3.23) in X,Y,and Z we get
(B 'F)(Y,Z)+ (B, 'F)(Z,X)+(B,'F)(X,Y) =u(X)[(D,u)(V) - (Dyu)(2)]
+u(V)|(Dgu)(Z) - (Du)(X)]
+u(2)[(Dyu)(X) - (Dgu)(Y)]
+u(Y)'F(X,Z)+u(2)'F(Y,X)
+u(X)'F(Z,Y)
Barring X,Y and Z in equation (3.24) and using (2.2)(a), we get
(B.'F)(Y,Z)+(B.'F)(Z,X)+(B;'F)(X,Y)=0

(3.24)

we get the required result.

Theorem 3.6 . An almost contact metric manifold admitting quarter symmetric non-metric connection B is a
generalized co-symplectic if

(By 'F)(Y,Z) =u(Y)[ (Byu)(Z)+2'F(X.2)-'F(X.Z) J+u(Z)[2'F(X.Y)- (Byu)(V)}+'F(X.V)]

Proof : From equation (2.5) and (3.11), we have

(B, 'F)(Y,Z) =u(Y)[ (Dyu)(@)+'F(X,Z) J+u@)| F(Y,X)~(Dyu)(V)] (3.25)
Using (2.4)(b), (3.5)(iv) in (3.25), we obtain
(By 'F)(Y,Z) =u(Y)[ (Byu)(Z)+2'F(X,2)-"F(X.Z) J+u(@)[2'F(X.Y) - (Byu)(V)+'F(X,V)] (3.26)

we get the required result.

Theorem 3.7 : A quasi-Sasakian manifold is normal if and only if
(B, 'F)(Y,2) =u(V)[ (B,u)(X)-'"F(Z,X) J+u(@)[(Byu)(Y)-2'F(X,Y)-'F(X.Y)]

Proof : The necessary and sufficient conditions for a quasi-Sasakin manifold to be normal [11] is
(Dy "F)(Y,Z) = u(Y)(D,u)(X) +Uu(Z)(Dyu)(Y) (3.27)
Using (3.11) in (3.27), we get
(By F)(Y,Z) =u(Y)[(D,u)(X)+'F(X,Z) [+ u@)[(Du)(¥)+'F (¥, X)] (3.28)
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By virtue of equation (2.4)(b), (3.5)(iv) and (3.28), we obtain
(By'F)(Y,2) =u(¥)[ (B)(X)-'F(Z, %) J+u@)[(BLu)(Y)-2'F (X, Y)-'F(X,Y)]
we get the required result.
Theorern 3.8 : A generalized co-symplectic manifold is quasi-Sasakian manifold if
(BxU)(Z) = (B,u)(X) +2'F(X.Y)
where B is the quarter symmetric non-metric connection.
Proof : From (3.11), we have
(Dx "F)(Y.Z)+(Dy "F)(Z,X)+(Dz'F)(X.Y) = (B 'F)(Y.2) +(B, 'F)(Z, X) +(B; 'F)(X.Y)
—2u(Y)'F(X,Z)-a(X)[ F(Y.2)+F(¥.2)] (3.29)
—2u(2)'F(Y, X)-a(Y)|'F(Z, X)+'F(Z,%)]

—2(X)['F@.Y)+ F@Z.Y)]-a@)| F (XY )+F(x, 7))
By virtue of equation (3.26) and (3.29), we get

(Dy'F)(Y,2) + (D, 'F)(Z,X) +(D, ' F)(X,Y) =u(¥)|(B,u)(Z) ~2'F (X,Z) - (B,u)(X)]
+u2)(Byu)(X) - (Byu)(Y) —2'F (Y, X)] (3.30)
+ 2u(X)|(B,u)(V) - (Byu)(Z) ~2'F(2.Y)]
Since the manifold is quasi-Sasakian , therefore
(D, 'F)(Y,Z)+(D,'F)(Z,X)+(D,'F)(X,Y)=0 (3.31)
From equation (3.30) and (3.31) ,we get
(Byu)(Z) = (B,u)(X)+2'F(X.Y)
we get the required result.

Theorermn 3.9 . If the generalized co-symplectic manifold is of first class with respect to Riemannian connection
D then it is also first class with respect to the quarter symmetric non-metric connection B and satisfies .

(Bx'F)(Y,2) =u(Y)[ (B,u)(Z)+2'F (X, 2)-'F(X,1)]-u@)|(Bu)(V) +2'F(X,Y)-'F(X,7)]
Proof :Barring X and Y in (3.5)(iv) respectively and using(2.3)(a), we have

(Dgu)(Y) = (Bzu)(Y) - g(X,Y)-"F(X,Y) (3:32)
and
(Dyu)(Y) = (Bxu)(Y)-g(X,Y)-"F(X,Y) (3:33)
Adding (3.32), (3.33) and using (2.4)(b), we get
(Dgu)(Y) +(DXu)(V) = (Biu)(Y)+(BXu)(\7) (3.34)
By virtue of (2.7)(a) and (3.34), we have
(Bgu)(Y) =~(Byu)(Y) (3.35)
Again in similar way, we have B _
(Byxu)(Y) =(Byu)(X) (3.36)
From (3.35) and (3.36), we get
(Bxu)(Y) == (Bgu)(Y)=(B,u)(X) (3.37)
Taking covariant derivative of FY =Y with respect to B and using (2.1)(a),(2.2)(a) and (3.11), we get
(BxF)(Y)=(DyF)(Y)-u(Y)X (3.38)
Replacing X by U in (3.38) and using (2.1)(a), (2.8)(c), we obtain
(ByF)(Y)=0 (3.39)

By virtue of equation (2.5), (3.5) (iv) and (3.11), we get

© 2011 Global Journals Inc. (US)
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(By'F)(Y,Z) =u(Y)[ (B,u)(Z)+2'F(X,Z)-"F(X,V)]-u(Z)|(Bu)(V) +2'F(X,Y)-"F(X,V)]

We get the required result.
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Evolution of the Universe and Biological
Organisms Progressively Involves More
Information from the Mathematical World

Monendra Grover

Abstract - Three kinds of worlds have been proposed by
Roger Penrose, the physical world, the mental world and the
mathematical world. The mathematical world may contain
relations which do not exist in physical world. It is proposed in
this paper that as the evolution of the universe and the
biosphere progresses more and more relations from the
mathematical world are needed to explain the universe and the
biosphere. Specifically, the example from the membrane
transporter systems in the prokaryotes and eukaryotes has
been taken. It is observed that the membrane transporter
systems in the eukaryotes are more complex than in
prokaryotes and more and more relations from the
mathematical world would be needed to explain these
systems in eukaryotes as compared to prokaryotes. This is
consistent with the hypothesis proposed in this paper since
eukaryotes are considered more advanced than prokaryotes.

Denrose has proposed three kinds of worlds
(Penrose, 1994). The first world proposed is the
world of our conscious perceptions. This world
contains the mental images of the objects existing in the
‘physical world’ (see later). In this world our perceptions
intermingle with our thoughts and our decisions.

The second world has been proposed to be the
physical world. It contains actual physical objects. The
third world proposed is the Platonic world of
mathematical forms. Besides, number, mathematical
relationships etc., it has been proposed to consist of
simulations of the objects in the physical world.

As the universe is evolving the mathematical
relations needed to explain them are becoming more
complex. Similarly as the biological organisms evolve
the mathematical relations used to describe them are
also becoming more complex. In the mathematical
world a large number of relationships exist which may
not be reflected in the physical world. It can be possibly
inferred from the evolution of the universe and the
biological organisms that representation of the
mathematical world in the physical world is increasing
with the increasing complexity of the universe and the
biosphere.

The mathernatical relations in the biological world

The mathematical relations in the biological
world get more complex as the biological organisms
evolve and utilize more from the mathematical world
(Fig.1).

Here we take the example of fundamental
differences in the membrane transport of prokaryotes
and eukaryotes membrane transport systems play
important roles in cellular activities and metabolism.
Transporters function in several important cellular
functions such as environmental sensing and cell
communication, excretion of toxic compounds,

Eukaryotes

Mathematical

Biological
Organisms

Prokaryotes

World

F

AN

Fig. 7 The mathematical relations in the biological world get more complex as the biological organisms evolve and
utilize more from the mathematical world.

maintenance of ion homeostasis and in acquisition of
organic nutrients (Saier, 1999). The energy sources in
the membrane transporters are chemiosmotic energy in
the form of sodium ion or proton electrochemical
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E-mail . monenara_grover@yahoo.com

gradients,  phosphoenolpyruvate and  adenosine
triphosphate. Various transporter systems also differ in
their membrane topology, substrate specificities and
energy coupling mechanism and substrate specificities
(Saier, 2000).
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Efforts have been made to classify the
transporters.  In  this direction the transporter
classification system attempts to classify membrane
transporter systems according to their mode of
transport, substrate specificity, molecular phylogeny and
energy coupling mechanisms (Saier, 2000, Saier, 1999,
Busch and Saier, 2002, Busch and Saier, 2004). Since
transport mode and energy coupling have relatively
stable characteristics, they serve as the primary basis of
classification of transporters.

There are four major classes of solute
transporters in the transport classification system. These
are channels, primary (active transporters), secondary
transporters and group translocators. Transporters of
unknown mechanism or function constitute a distinct
class. Channels are energy independent and transport
water, specific type of ions, or hydrophilic (small)
molecules down an electrical gradient or concentration
channels have lower stereospecificity and higher rate of
transport than other classes. Primary active transporters
couple the transport process to a ATP hydrolysis.
Secondary transporters utilize an ion or solute
electrochemical gradient. Group translocators modify
their substrates during the transport process. Each
transporter class is further classified into individual
families and subfamilies depending on function,
phylogeny, and/or substrate specificity (Saier, 1999).
Since the advent of genomic sequencing technologies,
the complete sequences of a large number of
organisms have been published covering a wide range
of species from archaea to human. A large number of
additional genome sequencing projects are also
currently in progress around the world. An intensive look
at transport processes is vital to the understanding of
the metabolic capacity in sequenced organisms.

In a study (Ren and Paulsen, 2005) a total of
40,678 transport proteins from 141 species spanning 9
eukaryota, 17 Archaea and 115 eubacteria were
predicted. These were classified into 134 families which
included 13 unclassified families, 2 phosphotransferase
systems and 32 channel protein families. These families
are variable in size: some of these families are very large
superfamilies with large number members such as the
ABC superfamily, which is widely distributed in
eukaryota, archaea and eubacteria. Some are small
families with only a few members. The distribution of
transporter families varies significantly across various
phyla. 42 families specific to eukaryotes exist, these are
mostly ion channel families existing exclusively in
multicellular organisms such as Homo sapiens,
Arabidopsis thaliana and Drosophila melanogaster.
These channels are involved in important cellular
responses such as maintenance of homeostasis in a
multicellular environment, signal transduction and cell
communication.

There are 38 transporter families (Ren and
Paulsen, 2005) which are specific to prokaryotes, out of
these 22 families are specific to eubacteria and 16 occur

© 2011 Global Journals Inc. (US)

both in Archaesa and eubacteria. There are 41
transporters which exist across all the three domains of
living kingdom. This implies that these may be very
ancient families. Most of these were found in secondary
transporter class. However these families function in the
transport of a variety of substrates which includes
various cations and anions, nucleotides, carboxylates,
sugars, amino acids. 14 families are shared by
eubacteria and eukaryota and 16 are shared Dby
Eubacteria and Archaea. Between 2% and 16% of ORFs
in prokaryotic and eukaryotes were predicted to encode
membrane transport proteins. The eukaryotes
especially the multicellular eukaryotes, display the
largest total number of transport proteins, such as
Drosophila has 682 proteins, 3.7% of total proteins ,
Arabidopsis has 882, 3.5% of total proteins, C.elegans
has 669 proteins, 4.1% of total proteins and humans
have 841, 3.0% of total proteins. However with regard to
percentage of total ORFs the transport proteins of
eukaryotic species (9.5% plus or minus 2.9%) account
for a relatively smaller number of proteins than Archaea
(average 6.7 %, plus or minus 2.3%). Groups belonging
to same phylogenetic group show variations in the
quantity of transport proteins. Organisms with a larger
genome size and thus more ORFs generally encode a
greater number of transporters (Paulsen et al. 2000,
Konstantinidis and Tiedje, 2004). Besides transporters,
transcription factors, secondary metabolism genes and
regulatory genes also appear to increase with genome
size (Konstatinidis and Tiedje, 2004, Cases et al. 2003,
Jordan et al. 2001). The following reasons could
account for the increased number of transporters in
organisms with increasing genome sizes: A. an
increased number of distinct transporter families and B.
Greater number of paralogs in certain transporter
families due to higher degree of expansion or
duplication.  Prokaryotes display relatively linear
relationship between the number of transporter families
and the genome size. With the increase in genome size,
the rate of increase in number of families per organism
is about 8 times greater than average number of
paralogs per family. However the expansion of
transporter families can only be partially explained by
the increase in genome size(Ren and Paulsen, 2005).
One of the factors influencing the above mentioned
expansion could be strain specific properties and
lifestyles.

The single celled eukaryotes such as the yeast
appear to show characteristics similar to those of
prokaryotes, showing expansions in paralogs and
transporter families. By contrast, in plants and animals,
the large number of paralogs in certain transporters is a
major factor for increase in transporters. For example
the Arabidopsis genome encodes 92 paralogs of the
MFS and 110 paralogs of the ABC superfamily.

These differences in the relative abundances of
distinct transporter families and transporter paralogs
reflect basic differences in the transporter needs or



priorities of these organisms (Ren and Paulsen, 2005). A
strategy of specialization is possibly being followed by
multicellular organisms, with many apparently redundant
transporter paralogs. Many of the closely related
paralogous transporters are possibly expressed only in
certain subcellular localizations or specific tissues, or at
specific developmental stages. Many of these
transporters in multicellular organisms appear to be
involved in signal transduction processes and cell-cell
communication. By contrast, the single celled
eukaryotes and prokaryotes, with large number of
different families of transporters and relatively fewer
paralogs appear to emphasize on a strategy of
diversification. This is corroborated by the fact that one
of the primary roles of membrane transport systems in
these organisms is nutrient acquisition. A large diversity
of transporter types presumably allows for a broader
range of substrate utilization (Ren and Paulsen, 2005).
Thus the mathematical relations needed to describe
membrane transport in multicellular eukaryotes would
be more complex since the transporters in these
organisms serve a variety of functions mentioned above.
This is in contrast to prokaryotes where the
mathematical relations used to elucidate membrane
transport would be simpler as most of these
transporters though diverse are involved in nutrient
transport only.

In the same study (Ren and Paulsen 2005) a
wide range of variations have been observed in the
relative usage of energy coupling mechanisms to drive
transport processes among the eukaryotes and
prokaryotes studied. In this study transporters were
categorized into five major groups according to energy
coupling mechanisms and transport mode: primary
transporters, secondary transporters, ion channels,
group translocators and unclassified. Primary and
secondary transporters are universal, as these are
present in all the organisms analyzed in this study.
However their percentage among the total transporters
varies widely: 12% to 78% for primary carriers and 17 to
80% for secondary carriers. In prokaryotes and
unicellular  eukaryotes, primary and secondary
transporters are the dominant type of transporters.
These type of carriers contribute more than 90% of total
transporters in the above mentioned organisms. In
higher eukaryotic organisms channel proteins make up
12% to 43% of the total transporter proteins.

In contrast to eukaryotes, prokaryotic organisms
primarily use primary active transporters, large because
of predominant usage of the ABC uptake systems,
which are absent in eukaryotes (Dean and Ailikmets,
2001). Organisms with the highest percentage of
transporters usually belong to one of the following
groups: A. The first group includes organisms that lack
an electron transfer chain and a citrate cycle, and
therefore proton motif force can be generated in these
organisms through indirect means only such as
substrate level phosphorylation followed by ATP

hydrolysis. ATP is their primary source of energy and is
primarily responsible for driving nutrient uptake and
maintaining ion homeostasis (Saier, 2000). B. The
second group includes photosynthetic organisms with
the ability to synthesize ATP via photosynthesis. C. The
third group consists of Proteobacteria that have a
significant  expansion of the ABC superfamily
(Konstatinidis and Tiedje, 2004).

The phosphotransferase system is only present
in a subgroup of eubacteria, and completely lacking in
Archaea and Eukaryota. Channel proteins contribute a
relatively smaller percentage of transporters in the
prokaryotic species analyzed in the study by Ren and
Paulsen. The percentage of channel proteins, however,
increases significantly in multicellular eukaryotes. In
animals ion channels with communication functions
such as in signal transduction or as sensors for external
stimuli constitute this group. For example members of
the GIC family (Nakanishi and Masu, 1994) and ligand-
gated ion channel family (Hong, 1998) are activated by
major inhibitory (GABA) and major excitatory (glutamate)
neurotransmitters in the brain (Lujan et al. 2005). Some
evidence shows that GIC type channels and ion gated
channels are expressed predominantly  during
embryonic and postnatal brain development, while
others are expressed predominantly in the postnatal
brain (Lujan et al. 2005). In plants about one third of the
channel proteins are aquaporins (water channels)
(Johansson et al. 2001), a large majority of which show
a cell specific expression in root (Javot and Murrel,
2002). The tissue specific expression in multicellular
eukaryotes adds another level of complexity to the
mathematical relations used to describe membrane
transport in eukaryotes, as compared to prokaryotes.
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On Hypergeometric Series Identities

M.P. Chaudhary® Salahuddin® Vinesh Kumar®

Absiract - H.Exton [J.Comput.Appl.Math.88(1997)269-274] obtained a quite general transformation involving hypergeometric
functions by elementary manipulation of series, some of these results are erroneous. Four erroneous results have been corrected
by Medhat A. Rakha et al, and made a remark on other three results in [4]. Here, we respond the remark and confirm that other
three results are also erroneous.

Keywords . Gauss’s second theorem, Vandermonde'’s theoremn, Dixon’s theorem.

[. INTRODUCTION

— xton in [3], discovered a number of hypergeometric identities, which were previously not recorded in the
=== |iterature. He established them by applications of Gauss’s second summation theorem and other known
L Nypergeometric theorems. Medhat A. Rakha et al, observed that there are errors in four results of Exton’s [3;
p.272 {(2.5) and (3.1)}, and p.273 {(3.2) and(3.3)}], and they obtained correct forms for the same. They further
observed that the result present by equation (3.7) is not new as the right hand sides of the results presented by
equations (3.6) and (3.7) are same and yields a simple identity between two 2F1( 12 ) functions. They also observed
that Exton’s results given in [3; p.272(2.9), p.273 {(3.4) and (3.6)}] are correct. They cannot derive the Exton’s
results given in [3; p.273(3.5), p.274 {(3.8) and (3.9)}] nor could verify them numerically, but remarked that these
three results therefore should be taken as incorrect [4]. The purpose of this note is, as- (i). To present four erroneous
results [3; p.272 {(2.5) and (3.1)}, and p.273 {(3.2) and(3.3)}], along with their correct form given in [4]. (i). To
present two correct results [p.273 {(3.6) and (3.7)}] in a single equation. (iii). To examine the three erroneous results
[3; p.273(3.5), p.274 {(3.8) and (3.9)}], and confirm the same.

I1. PRELIMINARIES

The generalized hypergeometric function is defined in [1, p.41], as

F 0/17 a27 e ,ap ; . _ f: (O/l)n<a2)n (ap)n x_n (»])
o bi,ba, - by ; =0 (b1)n(b2)n -+ - (bg)n 7!
where the Pochhammer symbol is defined as (Cb)n = (a, n) = F(Fa(z)") .If @ = p, the series given by

equation (1) is converges for|I| < 00, pbut when ¢ = p — 1, then the series is convergence for ]x\ < 1. But, when
only one of the parameters a; is a negative integer or zero, then the series given by equation (1.1) terminates and
always converges since it becomes a polynomial in x of degree —aj . Exton’s investigation is based on following
general transformation, which he obtained by techniques of elementary manipulation of of series [3, p. 270 (1.8)].

= n on, e .
Z (c1)n(c2)n - (cp)n (%(z)n(—2x) - a+2n,c+n cp+mn ; )
| p+1+q
n=0 (dl)n(d2)n (dq)n n: dl PR o s
ta, 2k, Lt (1t ), 5(1+ ), 21+ ¢) ; -
= 2P+1F2q _4pfq$2

2

%db %d% e 7%dq> %(1 + dl)v %(1 + d2)7 s ,%(1 +dq) ;

If one of the numerator parameters ¢j equals a negative integer, the resulting equation (2) involves finite
sums and convergence at © = %1 is assured.
Gauss’s second summation theorem.[3, p.270(1.6)]
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R b ; a
o a ) | _ F(% F( +12>+1) .
2 atlyp(otl
Ha+b+1); P50
Vandermonde's theorem:[3, p.270(1.9)]
7 @ =05 Ll - (c—a,n) T'(c)l'(c—a+n) A
ikl R (@n)  Tletrn)l(c—a) @
)
= Kummer's theorem:[3, p.271(1.10)]
E “b P(1+a—b)I(1+2)
: 2£1 T Tara=sre ®
g l4+a—-0b; 2
Dixon’s theorem:[3, p.271(1.11)]
m a, b7 —-n ;

(1 +a,n)(1+ 2 —b,n)]

F: 1| =
— 319 a _
8 l+a—0b1+a+n; (1 +35,n)(1+a—bn)
> CT(l+a-bI(l+a-n)I(E+ D04 +n—b+1) ©
: T(1+a)T(1+a—b+n)(2+1-0T(2+1+n)
2 Erroneous results in [3] and corresponding corrected results in [4]
% In [3, p.272 (2.5)], a result is recorded, as
= (d—a,N) -N , 5 , 1+a—d ; )
g (d,N) 3 d_ N d_ N 2
) Y 1 a a .
E st - l+t5 -5 57
2 N1_N
F " T2 2 0 .
o =312 -
= 1 d 1, d, (7)
5 3 H555 1+ 5
=
" this result has been corrected and recorded in [4], as
<
L _ 1 — .
5 (b—a)y Nowosa s e i
® Oy 1 :
~ ;(1+a—-b—N),52+a—-b—N);
% Ia7 1 1a7 1
- §N, 5 §N, 5@ 5
E — - ®)
ge 171 4 1 .
S 305 T30 ;
In [3, p.272 (3.1)], a result is recorded, as
a N . a N 1_ N .
(14+a,N) 2 ’ 207 2027 2 ;
] (1+9) 21 1 _% = sk 1 N N ! ©)
? 3ta g stat e ltg+5;

this result has been corrected and recorded in [4], as
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1. Ia7 1 1a7 1
(14 a)y —Nogai 3V, 3 — 3N, 50 ;
(1+ 1a) o 1,1 2 | =ah 1 1 ! (10)
2™/N 5 505 ;(1+a+N),524+a+N);
In [3 p.273 (3.2)], aresult is recorded, as
(1+aN)(A+5-bN) ooy N Ty
a 3172 3
(1+5,N)(1+a—b,N) %—i—%,b a N 2
bb,1a N1 _ N .
22T 22 203 2 ;
_.F, ~1 (11)
1 a b 1 a b 1 a N a N .
ste -9ty —patstaltsty;
this result has been corrected and recorded in [4], as
1 —-N la b ;
(1+a)N(1—|—§a—b)N 127 ’ 1
3172 3
3 a=0n " | 4y tapdany
1 11 1. 1p 1,1
=N, 5= 35N, 30, 5b, 5+ 350 ;
:5F4 —]. (12)

t(1+a—10),3(2+a—b),35(1+a+N),2(2+a+ N);

In [3, p.273 (3.3)], a result is recorded, as

(1+a,N)/(%+ gN> X 1F0[—N;—; G)N} - (1+a,N)/[2N(% + gN>]

N

=4F3 —1 (13)
1 N N,
DTty ltgt g

N =

this result has been corrected and recorded in [4], as

(1+a)y —N;

(% + %G)N

B 2_N(1 + CL)N

F
140 (%‘I"%G)N

N[ =

)

1 1 1 .
—QN, %—QN, %a,l—i—z& 5

=43 —1 (14)
ta,f(1+a+ N),2(2+a+ N);

In [4], it is also observed that right hand sides of both equations in [3, p.273 {(3.6) and (3.7)}] are same,
here we are writing both equations in joint form, as

(1+a,N) 2 b, =N 1

I+ a—b N 21471 . 2
G+z-bM+an) [ 0N g
2 211 2
(& + L N) (1 +a—b,N) I
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Examination of three erroneous results in [3]
In this section, we response the remark of Medhat A. Rakha et al on Exton’s three results given in [3;
p.273(3.5), p.274 {(3.8) and (3.9)}], and confirmed the same.

n [3, p.273 (3.5)], aresult is recorded, as

[((a—2b,N)(1+§ —b,N)(=b,N)]
(5 =0,N)(=2b,N)(1+a—0b,N)]

b b1 a N 1_N .
27 2 27 27 27 2 2 7

X5F4 —1
1 a b a b 1 a N a N,
st —plts— g tot g ltgts;
b b1 a N 1_N .
27 2 27 27 27 2 2 7

=51 —1 (16)
1 a b a b 1 a N a N .,
sta—nlti—g3ts+3,14+5+5;

We verified this result using computer programming languages Octave, Matlab and Mathematica, and
confirmed that it is a erroneous result.

In [3, p.274 (3.8)], a result is recorded, as
[(CL B 2b7 N)(_b7 N)] %

a 1 2b N 2 2b N 2b N .
I+5 b 3+5 -5 5+5 -3 1+5-35 —N;
Xe ks 3

We verified this result using computer programming languages Octave, Matlab and Mathematica, and confirmed
that it is a erroneous result.

In [3, p.274 (3.9)], a result is recorded, as
[(G_QbaN)(% + % - b>N)(_b_ 1>N)]

[(1+a_b7N)(%_%_baN)(_Qb_LN)]
a a b N 2b N 4 2b N .
1+%,b,2+b, 3-24p-N, 2+2-_F 142 2 24 2_Z2 _N;
x gk 27
. 1 a b N 3 b N 3 8
3420, 2420—a—N,b4b—8—N 142N 340 N qp3 4y
a b b 1 a N 1 N
I+3 3 3+ 5 —% 7%
=6l -1
R B LR RS A (19
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We verified this result using computer programming languages Octave, Matlab and Mathematica, and
confirmed that it is a erroneous result.
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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:

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

VI



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@globaljiournals.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.
As always, 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.
e  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.
e |f 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.
e  Skip all descriptive information and surroundings - save it for the argument.
®  |eave 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

L] 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.
®  Putfigures 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 If 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
e  Despite of position, each figure must be numbered one after the other and complete with subtitle
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