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Biogas Production from Anaerobic Digestion of Manure Waste:
Moroccan Case

By Afilal M.E, Belkhadir N & Merzak Z

Resume - Le biogaz issu de la fermentation anaérobique des substrats organiques animaux ou
végétaux est une énergie renouvelable qui suscite un intérét croissant. L'exploitation de cette
ressource énergétique présente en effet de nombreux avantages au niveau économique et
environnemental.

En revanche cette technologie reste trées peu connue au Maroc par les institutions, les
décideurs et les acteurs privés (gérants, bureau d'études, personnel);

Dans cette étude nous dressons une présentation cartographique de la densité en
déchets d’élevages au niveau des différentes régions du Maroc, nous présentons egalement une
estimation du potentiel énergétique pouvant étre produit par fermentation méthanique.

Notre étude montre qu’a I'échelle des différentes régions du Maroc, nous avons la
possibilité de récupérer plus de 87 millions de tonnes de déchets et résidus organiques
fermentescibles de fumier de bétail et de volailles ceci est équivalent a plus de 4,5 MTep/an.

Keywords : biomasse, energie, meéthanisation, carto-graphie, dechets organiques.
GJSFR-C Classification : FOR Code.: 850599, 6605020
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Biogas Production from Anaerobic Digestion of
Manure Waste: Moroccan Case

Afilal M.E?, Belkhadir N° & Merzak Z°

Résumé - Le biogaz issu de la fermentation anaérobique des
substrats organiques animaux ou végétaux est une énergie
renouvelable qui suscite un intérét croissant. L'exploitation de
cette ressource énergétique présente en effet de nombreux
avantages au niveau économique et environnemental.

En revanche cette technologie reste trés peu connue
au Maroc par les institutions, les décideurs et les acteurs
privés (gérants, bureau d'études, personnel);

Dans cette étude nous dressons une présentation
cartographique de la densité en déchets d'élevages au niveau
des différentes régions du Maroc, nous présentons également
une estimation du potentiel énergétique pouvant étre produit
par fermentation méthanique.

Notre étude montre qu'a I'échelle des différentes
régions du Maroc, nous avons la possibilité de récupérer plus
de 87 millions de tonnes de déchets et résidus organiques
fermentescibles de fumier de bétail et de volailles ceci est
équivalent a plus de 4,5 MTep/an. Une politique énergétique
intégrée tenant compte de ce facteur est nécessaire pour une
utilisation optimale de cette source d’énergie renouvelable.

Les avantages de cette technologie et ces
applications seront discutés en perspective d'une large
diffusion dans le monde rurale.

Moltclés : biomasse, énergie, méthanisation, carto-
graphie, déchets organiques.

Summary - Biogas from the anaerobic fermentation of organic
substrates, animals or vegetal, is a renewable energy that
requires a growing interest. The exploitation of this energy has
indeed many advantages in economic and environmental
terms.

However this technology is still very little known in
Morocco by the institutions, policy makers and private actors
(managers, engineering, personnel);

In this study we make a cartographic presentation of
the density of livestock waste in the various regions of
Morocco, we also present an estimation of the potential
energy that can be produced by methane fermentation.

Our study shows that across the different regions of
Morocco, we are able to recover more than 87 million tons of
fermentable organic waste and residues of livestock manure
and poultry this is equivalent to more than 4.5 MTep / year. An
integrated energy policy taking into account this factor is
necessary for optimal use of this renewable energy source.

The advantages of this technology and applications
will be discussed in view of the wide dissemination in rural
areas.

Keywords . biomass, energy, methanation, carto-
graphy, organic waste.

Authora o p . Université Mohamed ler, Laboratoire de biologie des
plantes et microorganismes BP: 524, 60 000 Oujda.
E-mail : m.afilal@fso.ump.ma

I [INTRODUCTION

orocco as a developing country, and not a
I\/l producer of fossil fuels, is subjected to a strong

energy constraint illustrated by an energy deficit
that has worsened over time; it was about 73% in 1970
rising to 83% in 1980 and is currently at 97% [1, 2].

Against this backdrop, Morocco seeks other
energy resources more cleaner, such as renewable
energies. Among these sources, biogas technology, that
is renewable, non-polluting and can be applied on the
farm as well as in the food industry or in municipal
landfills

Currently, a considerable number of biogas
installations of different types and sizes are operational
in several countries.

In this context, our study aims to cite the
advantages and applications of biogas technology, to
give an assessment of national potential for the
development of this technology, and to enhance energy
performance of manure waste in particular.

[I. THE Brogas

Biogas is a mixture containing mainly methane
(50-70%), carbon dioxide, water of the hydrogen sulfide.
Due to a high concentration of methane, biogas is very
rich in energy (> 7 kWh / m3).

Biogas is produced by methanation (also called
'anaerobic digestion") is the transformation of the
organic matter into biogas by microbial consortium
operating in the absence of oxygen [3].

The composition of biogas and its quality
depend on the nature of the organic matter used and
the fermentation conditions. In general, the total
fermentation time varies between 35 and 60 days [4].

The exploitation of this energy resource indeed
presents many advantages:

— Energetically: biogas is an energy resource that can
be exploited in various ways:

e As fuel for heating or hot water
e As fuel to generate electricity
e As an alternative fuel in vehicles.

— Environmentally: Biogas production is a way to
valorise organic waste, thus avoiding pollution and
nuisances with a significant reduction of CO2 and
CH4 emissions (GHG), in addition, the residual
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products from this fermentation may be used for
the production of compost fertilizer in agriculture.

— Economically: Biogas presents advantages at local
level as additional activity for the farmers who can
develop economically and energetically their
agricultural waste (vegetal or animal source) and
the introduction of this technology will contribute to
sustainable development and economic autonomy
for biogas producers.

— Technically: biogas technology seems simple and
can be easily installed on a small scale for a better
adaptation to the national context, as is the case in
several countries (China, India, Senegal ...
especially during the last thirty years.

I11. THE ENERGETIC POTENTIAL OF LIVESTOCK
WASTES IN MOROCCO

The study of potential biogas will contribute to
the awareness of the public concerned and would draw
attention to this very promising new energy, at both
economically and ecologically level.

It is noteworthy that a detailed cartography of
solar and wind potentials is available. However, few
studies on the potential of biomass have been
developed. In this context, we focus on agricultural
biomass, urban biomass and agribusiness. Our goal is
to estimate the amount of this resource in Morocco and
its energy potential of biogas and translate the results
into a mapping on the scale of Morocco.

IV.  MATERIALS AND METHODS

The general method for estimating the biomass
potential involves estimating the maximum quantity or
theoretical and adjust it to reflect the performance of
recoveries. [2].

The available potential is expressed, in general,
according to the formula below,

\ aB (t/year) =tB (t/year) . f |
aB = potential in organic waste (available biomass)

tB = the set of organic waste produced (theoretical
biomass)

f = percent recovery (rate available for methane
fermentation), varies depending on the substrate and
the site.

a) Livestock waste potential

The potential production in manure is estimated
according to official figures published in the Statistical
Yearbook and the journal of the poultry sector
concerning the number of head in different herds and
the yield per year for each waste type [5, 6].

| tB = Nhx Yw

(US)

Nt = number of heads
Yw = waste in ton / head / year

b) Slaughterhouse Waste

Qsw=aw x fax Nh

Q sw: quantity of slaughterhouse waste (t / year)

Nh = number of heads

aw: average weight of the animal

fa: fraction of waste (liquid and solid) depending on the
type of animal (14% cattle, sheep, goats, poultry 35%.

c) Estimation of the energetic potential
The total energetic potential, by type of waste, is
given by:

Pea=Pdx Pbx PClIx Rt

Pea = energy potential of waste "a" in kWh / year
Pd = potential in available waste "a" tons / year

Pb = potential in biogas waste "a" m3/ton of fresh matter
for each type of waste [7, 8, 9, 10]

PCl = based on methane % of the biogas considered in
this study as 60% [1m3 of Biogas = 6 kWh
1Tep = 11628KWh

Rt = for electrical conversion = 1.7 kWh / m3 biogas
and 2 kWh / m 3 biogas in the case of thermal
combustion

V.  REsuLTs

a) Livestock Waste

Our study shows that in 2007 on the scale of
different regions of Morocco, we were able to recover
more than 87 million tons per year, which could
generate biogas with an energy value more than 4.5
Mtep / year.

It should be noted that this potential has been
estimated by assuming that the animals spend 24 hours
in the breeding local and this is equivalent to a
coefficient of manure recovery of 100%. In our study of
northern Morocco [2] we considered the time spent
outside the local livestock at 12 hours. The recovery
coefficient is therefore adjusted to 50% except in the
case of poultry, this factor is maintained at 100% [2].

The map below illustrates the geographical
distribution of biomass potential and its potential energy
in Tep, at the different regions of Morocco, by making
use of software Arc Gis (9 .3) to edit the versions map 1:
100 000.



VI. CONCLUSION

The management of these resources must be
part of an integrated energy policy taking into account
the energy needs for rural development.
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Effect of Varying NDF, ADF and Digestible Energy Levels on
Growth  Performance, Nutrient Digestibility, Caecal

Fermentation, Caecal and Faecal Microflora of Growing
Rabbits

By S.0. Osho, A.O. Oso, L.LE. Akpan, T.A. Ayanniyi, A.O. Fafiolu, A.V. Jegede,
0.A. Isah, R.Y. Aderinboye, P. Dele, V.0.A. Ojo, .M. Ogunade, S.0O. Durosaro,
D.A. Ekunseitan, A.A. Ayoola & O.M.O. Idowu.

Abstract - A total of 135 weaner rabbits were used in a 70 days feeding trial to investigate the effect of
Neutral Detergent Fibre (NDF), Acid Detergent Fibre (ADF) and digestible energy (DE) levels on growth
performance, nutrient digestibility, caecal fermentation, caecal and faecal microflora. The experiment was
laid out in a 3 x 3 factorial arrangement of 3 levels of fibre components (low, optimum and high) and 3
levels of DE (low, optimum and high). There were 9 dietary treatments with 15 rabbits allotted to each diet.
Final liveweight (P<0.01) and weight gain (P<0.05) of rabbits increased with increasing dietary fibre.

Keywords - growing rabbits, dietary fibre, caecal fermentation, total bacterial count, lactobacillus
count.
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Effect of Varying NDF, ADF and Digestible
Energy Levels on Growth Performance, Nutrient
Digestibility, Caecal Fermentation, Caecal and

Faecal Microflora of Growing Rabbits
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Abstract - A total of 135 weaner rabbits were used in a 70 days
feeding trial to investigate the effect of Neutral Detergent Fibre
(NDF), Acid Detergent Fibre (ADF) and digestible energy (DE)
levels on growth performance, nutrient digestibility, caecal
fermentation, caecal and faecal microflora. The experiment
was laid out in a 3 x 3 factorial arrangement of 3 levels of fibre
components (low, optimum and high) and 3 levels of DE (low,
optimum and high). There were 9 dietary treatments with 15
rabbits allotted to each diet. Final liveweight (P<0.01) and
weight gain (P<0.05) of rabbits increased with increasing
dietary fibre. Rabbit fed high DE diets recorded the highest (P
<0.05) weight gain. Rabbits fed high fibre + low DE diet had
the highest final live weight (P<0.001), weight gain (P<0.001)
and feed intake (P<0.05). Rabbits fed with high fibre diets
recorded the highest (P<0.05) caecal total VFA and acetic
acid concentration. Lactobacillus count of the caecum content
increased (P<0.001) with increasing level of dietary fibre. High
fibre diets increased caecal fermentation, caecal lactobacillus
and total bacterial count. Feeding of high fibre + low DE diets
showed highest weight gain, improved feed to gain ratio and
caecal fermentation.

Keywords . growing rabbits, dietary fibre, caecal
ferrmentation, total bacterial count, lactobacillus count.

I. [NTRODUCTION

= ibre is regarded as one of the main constituents of
=== rabbit feed ranging from 150 g/kg to 500 g/kg

(Gidenne, 2003). A dietary fibre level of 335 - 400
a/kg NDF, 170 g/kg ADF (De Blas and Mateus, 1998)
and a daily intake of 6 g lignin (Dalle Zotte, 2002) were
recommended for a growing rabbit. In rabbit nutrition, to
formulate a ration that is balanced in fibre mostly leads
to a compromise in energy. This is because fibrous
ingredients are mostly characterized with low energy
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(Gidenne et al, 2000). Excessive fibre intake has been
reported to cause reduced feed efficiency and poor
nutrient digestibility (Nicodemus ef a/, 1999). On the
other hand, intake of high energy diets (mostly at the
expense of fibre) resulted in incidence of digestive
disturbances, loss of appetite and reduced feed
conversion ratio (Bennegadia et a/, 2001). An
appropriate balance between dietary fibre and energy is
therefore crucial to optimal growth and health of rabbits.
Dietary fibre level were reported in previous studies to
affect growth (Tao and Li, 2006), nutrient digestibility,
caecal fermentation, fibrolytic activities (Falcao-e-Cunha
et al, 2004) and gut microflora population (Fortun-
Lamothe and Boullier, 2007). The gut microbial activity
determines the concentration of volatile fatty acids (VFA)
generated in the rabbit caecum (Bellier and Gidenne,
1996). Intake of fibrous diet was reported to affect gut
microflora count in rabbits (Oso et a/,, 2011) and lead to
high bacterial shedding in the faeces of pigs (Chen ef
al, 1998). Research studies aimed at investigating the
interactive effect of fibre components and digestible
energy (DE) levels on caecal fermentation, gut and
faecal microflora of growing rabbits are rare. This study
therefore seeks to investigate the main effect, interaction
effect of varying fibre components (NDF, ADF) and
digestible energy on growth performance, nutrient
digestibility, caecal fermentation, gut and faecal
microflora of growing rabbits.

[I.  MATERIALS AND METHODS

a) Experimental diets and Managerment

The study was carried out at the Rabbit Unit of
the Teaching and Research Farm of the University of
Agriculture, Abeokuta, Nigeria, West Africa. It is located
76 m above sea level and falls within latitude 7°15" North
and longitude 3°21' East. Nine experinental diets were
formulated in a 3 x 3 factorial arrangements having
three levels of fibre components {low (249 — 258 g/kg
NDF, 149 - 157 g/kg ADF), optimum (349 — 381 g/kg
NDF, 188 - 193 g/kg ADF) and high (430 — 456 g/kg
NDF, 249 - 253 g/kg ADF)}, and in each case with three
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DE levels {low (8 — 8.5 MJ/kg), optimum (10.5 — 11
MJ/kg) and high (12 — 12.30 MJ/kg)} (Table 1). Dietary
NDF and ADF levels regarded as low (Gidenne et al,
2004; Pinheiro et al, 2009) and optimum (De Blas and
Mateous, 1998; Chao and Li, 2008) in the current study
were as reported in previous findings. Digestible energy
levels of diets similar or close to values recommended
for maximum rabbit meat production was considered as
optimum (INRA, 1989; Lebas, 1991).

b) Growth response and metabolic trial

A total of one hundred and thirty five, 5 weeks
old, male weaner rabbits, of mixed breeds with a mean
body weight of 448.14 4+ 16.05 (SEM) g were randomly
allotted to 9 dietary groups of 15 rabbits each. The
feeding trial lasted for 70 days. A total of 27 fabricated
wired rabbit hutches (each of dimension 200 cm x 80
cm x 80 cm (LWH)) were used in all for the study. Each
hutch was partitioned into 5 equal cage units. A total of
3 hutches were assigned to a treatment. Feed intake
and live weight were recorded per rabbit housed in each
cage unit. The total feed intake, weight gain and the
feed to gain ratio were also computed. At the end of the
feeding trial, 6 rabbits per treatment were randomly
selected and housed in separate metabolic cages to
measure apparent nutrient digestibility. The rabbits were
acclimatized for 3 days prior to the commencement of
the trial. Selected rabbits were fed with diet at quantity
which matched their previous mean daily intake. Sample
collection was done for 4 days. Excreta (free of feed
particles and other contaminants) were collected daily
from each cage and dried overnight (at 60°C for 12
hours). Feed samples and dried excreta samples (n=5
per treatment) were analyzed for proximate constituents
according to the Official Methods of Association of
Analytical Chemists (AOAC 1990). The fibre fraction
(NDF, ADF, ADL) of the samples were determined as
described by Van Soest et a/. (1991). The gross energy
of the samples was determined using the ballistic bomb
calorimeter.

c) Caecal Fermentation

At 70 days of age, 6 rabbits were selected at
random without prior fasting from each treatment and
slaughtered between 5-7 hours after the beginning of
daily light period for the collection of caecal content.
About 10g of caecum content was collected from each
rabbit. The caecal content collected was divided into
two, half was immediately used for caecal fermentation
while the rest used for microbial analysis. The caecal
content meant for microbial analysis were placed under
a stream of CO,, stored in separate plastic bottles and
immediately transported to the laboratory for microflora
count For the determination of VFA concentration, a
solution of 5% orthophosphoric acid (v/v) plus 1%
mercury chloride (w/v) was added to the caecal content
samples. Volatile fatty acids were measured by gas
chromatography, with a gas column: free fatty acids and

(US)

phenols 10% H,PO,, 1% acid-washed chromosorb W,
100 - 120 mesh. The carrier gas was N, with a flow rate
of 40 ml/min. H, and air flows to the detector were 60
ml/min. Injector and detector temperatures were 250°C
while the oven temperature was 150°C.

d) Faecal and caecal microbial count

At 60 days of age, light plastic collars were put
around the neck of 6 rabbits randomly selected from
each treatment at 08:00. These collars were taken out
after 2 set samples of 4 - 5 g of ceacotrophs had been
collected per rabbit. The fresh ceacotroph samples
collected were placed under a stream of CO,, stored in
separate plastic bottles for microflora count Microbial
counts of the faecal sample and caecal content were
determined according to the methods of Xia ef al
(2004). Approximately 1 g of fresh sample (faecal and
caecal content) was dispersed in 9 ml phosphate
buffered saline solution supplemented with 0.5 g/l
Cysteine-hydrochloride, thoroughly mixed and further
diluted to factor 10®. From this material, each 0.1 ml
was spread on sterile Petri dishes containing selective
media and incubated for analysis of total microbial
colony count using the Plate-count agar incubated at
30°C, for 72 hours, Coliform (ES agar, 37°C, 24 hours,
Merck, Darmstadt), lactobacili (MRS-agar 37°C, 72
hours, Merck, Darmstadt), Clostridia (Wilkins-Chalgren
Agar + Novobiocin (8 mg/l) + Colistin Sulfate (8 mg/l),
37°C, 72 hours). Colony forming units (CFU) were
counted. Colony counts were calculated on the base of
1 g of sample and then transformed as log,,of viable
bacteria per gram of fresh matter.

e) Slatistical Analysis

Data obtained were analysed using SAS (2003)
Software Package. Analysis was done to determine the
main effects of fibre levels, digestible energy levels and
combined interaction effect of dietary fibre and
digestible energy levels. Microbial counts initially
expressed as coliform units per gram (CfU/g) were
transformed into logarithm (log,,). Mean values showing
significant (P<0.05) differences in the ANOVA were
compared using Duncan’s multiple range test as
described by Duncan (1955).

I11. RESULTS

a) Growth response and apparent nutrient digestibility

The main effect of dietary fibre and DE level on
growth response and apparent nutrient digestibility of
the rabbits is shown in Table 2. Final liveweight (P<0.01)
and weight gain (P<0.05) increased with increasing
dietary fibre level. Rabbits fed with high fibre recorded
the highest feed intake (P<0.05), final liveweight
(P<0.01) and weight gain (P<0.05). However, rabbits
fed with low fibre had the worst (P<0.05) feed to gain
ratio. Highest (P<0.05) apparent dry matter, ether
extract digestibility, NDF and ADF digestibility were



obtained with rabbits fed diet containing optimum fibre.
Main effect of digestible energy level showed highest
(P<0.05) weight gain with rabbits fed with high DE
levels. Rabbits fed with low DE had the least (P<0.05)
apparent dry matter, ash, crude protein, NDF and ADF
digestibility. Rabbit fed optimum digestible energy diets
recorded the highest (P<0.05) apparent dry matter, ash,
crude protein, ether extract, NDF and ADF digestibility
values. Interaction of dietary fibre and DE levels showed
highest final liveweight (P<0.001), weight gain
(P<0.001) and feed intake (P<0.05) with rabbits fed
high fibre + low DE (Table 3). Rabbits fed diet
containing low fibre + low DE had the least (P<0.001)
final liveweight, weight gain, apparent dry matter and
ADF digestibility. Highest (P<0.05) apparent NDF
digestibility was obtained with rabbits fed diets
containing optimum fibre + optimum DE while highest
(P<0.001) ADF digestibility obtained with rabbits fed
with high fibre + high DE.

b) Ceacal fermentation, caecal and faecal microflora

The main effect of dietary fibre and DE level on
caecal fermentation, caecal and faecal microflora of
rabbits is as shown in Table 4. The concentration of total
VFA and acetic acid increased (P<0.05) with increasing
dietary fibre level. Rabbits fed with low DE recorded the
least (P<0.05) total volatile fatty acid. Main effect of
dietary fibre also showed that Lactobacillus counts of
the caecum content increased (P<0.01) with increasing
level of dietary fibre. Rabbit fed high fibre diets recorded
the highest caecal (P<0.01) lactobacillus and total
bacterial count. The least faecal (P<0.05) lactobacillus
count was obtained from caecotroph samples of rabbits
fed low fibre diets. The faecal samples of rabbits fed
with low DE diets also showed the highest (P<0.05)
lactobacillus count.

Interaction effect of dietary fibre and digestible
energy level on caecal fermentation, caecal and faecal
microfloral of rabbits is shown in Table 5. Irrespective of
the DE level of the diets, all rabbits fed high fibre diets
showed the highest (P<0.05) total VFA, acetic acid
concentration and high (P<0.01) caecal total bacterial
counts. Rabbits fed low fibre + high DE and those fed
high fibre + high DE showed similar lactobacillus count
in the caecal content. Rabbit fed low fibre + optimum
DE, low fibre + high DE, optimum fibre + optimum DE
and high fibre + high DE showed no presence of
Lactobacillus spp.

V. DISCUSSION

Improved growth response obtained in the
current study with rabbits fed diet containing high fibre
+ low DE agreed with previous findings that rabbits can
be sustained on high fibre diets (De Blas ef a/, 1995;
Tao and Li, 2006). The findings of this study also agreed
with Pinheiro et a/. (2009) who reported improved growth

performance with growing rabbits fed diets containing
233 g/kg ADF and 73 g/kg ADL. Improved feed
conversion ratio obtained with rabbits fed high fibre +
low DE diet also agreed with the report of Nguyen and
Nguyen (2008) who concluded that dietary inclusion of
up to 410 g/kg NDF in rabbits gave higher growth rates
and better benefits for rabbit producers. Highest feed
intake obtained with rabbits fed high fibre + low DE diet
agreed with previous findings that rabbits have the
ability to adjust its voluntary intake in response to
changes in dietary energy concentration (Patridge ef ar,
1989). Rabbits fed high fibre diets tend to consume
more to meet its energy requirement. Poor growth
noticed with rabbits fed low fibre diets in this study
agreed with previous findings (Bennegadia ef a/,2001).

The improved apparent dry matter, ash and
NDF digestibility obtained with rabbits fed diet
containing optimum fibre + optimum DE could be due
to the fact that dietary fibre and DE at this level lied
within the recommended level (Lebas, 1991; Gidenne et
al, 2001). The proportion of the low digestible fibre
(cellulose, lignin) and  high  digestible fibre
(hemicellulose) at this level was also considered to be
adequate for growing rabbits (Gidenne and Perez,
2003). The degree of lignification (Gidenne and Perez,
1994) and lignocellulose ratio (Gidenne ef a/., 2001) of
the diet containing optimum fibre + optimum DE diet
were also adequate for growing rabbits and could be
contributory to the improved nutrient digestibility
obtained.

Volatile fatty acids (VFAs) produced as a result
of caecal fermentation of digestible fibre or undigested
nutrients provide a vital source of energy for the rabbits
(Nicodemus ef a/,, 1999). High total VFA and acetic acid
concentration generated from the caecum content of
rabbits fed high fibre diets resulted from greater quantity
of fibre fermentation (Chao and Li, 2008). Gidenne ef a/,
(2000) reported that the concentration of caecal total
VFA and proportion of acetic acid produced increased
as the dietary fibre level is enhanced. Tao and Li (2006)
also confirmed that fibrolytic activities in the caecum of
growing rabbits increased as the dietary NDF increased
resulting in higher production of energy. Increased
fibrolytic activities have been reported to improve growth
and the health of the rabbits as Peters ef a/ (1995)
found a high caecal VFA in rabbits resulting in a
protective effect against experimental enteropathogenic
E. coliinfection.

Bacteria constituted the most dominant of the
gut microbiota in rabbits (Boulharouf ef a/, 1991). A
stable gut microflora is reported to be responsible for
increased caecal fermentation, improved growth and
reduced digestive disorders (Gidenne, 1996). High
caecal lactobacillus and total bacterial count obtained
from rabbits fed high fibre diets could be linked with the
NDF level and botanical source (Belenguer et al,, 2000).

© 2013 Global Journals Inc. (US)
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Dietary NDF was reported as one of the most crucial High lactobacillus count obtained from the
factors regulating microbial activity within the caecum of ~ faecal samples of rabbits fed high fibre diets resulted
rabbits (De Blas et a/, 1999). Increased lactobacillus ~ from high digesta passage rate created as a result of
and bacterial count obtained with high fibre intake Nigh fibre intake. High fibre intake lowers the duration of
favoured high fibrolytic activity (Gidenne et al, 2004) contact between digesta and the intestinal bacteria for
and improved the health status of rabbits (Debray et al., effective digestion hence more of the bacteria will be
2002; Oso et al, 2011). Previous findings also reported ~ Shed in the faeces. Excessively fibrous diets have been
increased fibrolytic activity of caecal bacteria when reported to reduce microbial activity by increasing the
dietary crude fibre increased from 110 g/kg to 170 g/kg ~ digesta transit rate (Robertson, 1988).

in rabbits (Boulahrouf et a/, 1991). However, low enteric

microbial population was reported to be implicative of

impaired growth of animals (Davis ef al., 2003).

Table 7 Gross composition of experimental diets

Fibre level Low Optimum High
Digestible energy level Low Optimum High Low Optimum High Low  Optimum High
Maize 225 190 130 235 195 135 204 164 124
Maize starch 90 110 145 90 115 140 80 100 120
Vegetable oil 5 20 45 5 20 55 10 30 50
wheat offal 230 230 230 140 140 140 60 60 60
Rice bran 90 90 90 130 130 130 195 195 195
Rice husk 60 60 60 100 100 100 151 151 151
Fixed ingredients 300 300 300 300 300 300 300 300 300
including vitamin/mineral
premix®
Determined composition (in g/kg)
Dry matter 901.4 910.4 9011 909.2 899.7 908.8 906.2 900.9 899.7
Organic matter 898.8 897.0 898.5 901.1 890.2 889.5 901.8 892.2 900.5
Crude ash 91.20 92.50 94.50 88.90 90.40 88.80 86.20 84.20 90.60

Crude protein

NDF 257.71 25211 249.70  380.11 370.79 350.22 445.70 440.41 431.24
ADF 157.00 154.20 149.70 192.40 189.61 188.00 25210 250.09 249.44
ADL 46.67 46.10 45.82 56.40 55.91 55.34 71.90 69.71 67.82
Gross energy (MJ/Kg) 12.03 16.09 17.62 12.67 16.95 19.13 14.19 18.56 21.29
Digestibleenergy (MJ/Kg) 8.17 10.97 12.11 8.06 10.84 12.27 8.01 10.52 12.09
Ca 12.90 13.00 12.55 13.00 12.72 13.10 13.00 14.10 13.90

P 8.10 7.99 7.55 8.00 9.55 8.95 8.20 8.00 8.11

Global Journal of Science Frontier Research (C) Volume XIII Issue [ Version I n Year 2013

@ Contained : 250 g/kg soyabean meal (440 g/kg crude protein), 25.0 g/kg bone meal, 15.0 g/kg oyster shell, 2.0
g/kg lysine- HCL, 2.0 g/kg DL- methionine, 3.0 g/kg salt (Nacl) and 3.0 g/kg vitaminymineral premix (providing the
following per kg of diet 0.04g manganese, 0.034 g zinc, 0.023 g iron, 0.0026 g copper, 2.48 mg retinol, 0.003 mg
cholecalciferol, 5.565 mg riboflavin, 0.70 mgqg thiamin, 0.70 mg pyridoxine, 280 mg niacin, 0.35mg calcium
H pantothenate and 0.70 mg cyanacobalamin. °Calculated using deBlas et al.,, (1992) (DE=GE x (0.867-0.0012ADF))
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Table 4 . Main effect of varying dietary fibre and digestible energy on caecal fermentation, caecal and faecal
microflora of rabbits

Main effect of fibre

Main effect of digestible energy

Paramete rs Low Optimum High Low Optimum High
Caecal VFA (mmol/100ml)

Total 4.53+0.12° 6.33+0.19° 8.17+0.97° 5.80+0.22° 6.60+0.59* 6.63+0.26%
Acetic 2.96=x0.07° 450+0.19° 570+0.45*  3.97+0.92 4.67+0.67 4.50+0.64
Propionic 0.33+0.09 0.53+0.01 0.70+0.04 0.50+0.09 0.57+0.05 0.53+0.19
Butyric 0.73=0.02 0.96+0.01 1.13+0.09 0.83+0.06 1.07=0.07 0.93+0.01
Caecal microflora (log,,)

Coliform 9.10+0.11 8.99+0.01 8.66+0.24 8.99+ 0.1 8.76+0.27 8.99+0.01
Clostridium 8.72+0.01 8.72+0.03 8.69+0.01 8.67+0.02 8.75+0.02 8.73+0.01
Lactobacillus 1.9940.99¢ 4.26+1.07°  6.40+0.40° 4.30+1.08 2.20+1.10 6.15+0.08
Total bacterial count 10.02+2.44° 10.39+2.66° 12.34+2.95° 10.60+1.96 10.90+1.18 11.2442.22
Faecal micrflora (logo)

Coliform 7.974+0.99 8.93+0.03 8.96+0.80 8.96+0.80 8.96+0.60 7.93+0.99
Clostridium 8.65+0.02 8.60+0.08 8.62+0.04 8.68+0.01 8.59+1.08 8.59+0.04
Lactobacillus 2.20+0.10° 3.99+0.11* 3.60+0.14* 5.53+1.71° 2.16+0.82° 2.10+0.105°
Total bacterial count 10.09+1.10 10.11+£0.98 10.79+1.09 10.29+0.74 10.21+0.78 10.48+1.25

© 2013 Global Journals Inc. (US)

2b¢ Means on the same row with different superscripts are different significantly (P<0.05)
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V. (CONCLUSION

High fibre diets (containing low or optimum DE)

in rabbit nutrition improved growth performance, nutrient
digestibility, increased caecal fermentation and favoured
high caecal lactobacillus and total bacterial count.
Rabbits fed diets containing high fibore + low DE
showed the highest weight gain, improved feed to gain
ratio and caecal fermentation.

10.
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Absiract - Leaching studies of bifenthrin in two different soils
were carried out under laboratory conditions during October-
November 2011.Commercial formulation of bifenthrin available
as Talstar 10 % EC were applied at two treatment levels i.e. 25
and 50 pg as single and double dose, respectively. More than
90 per cent of bifenthrin were retained in 5 cm soil section in
sandy loam and clay loam soil which shows the immobility of
this pyrethroid insecticide in soil. No residues were detected in
the leachate fractions of the insecticide

Keywords : bifenthrin. residues. persistence. soil.

[ [NTRODUCTION

ver use of pesticide is the contamination of soil

and water sources including the aquatic system.

Several scientists reported effect of pesticides in
soil (Frampton et al. 2006; Coupe et al. 2005; Willian
and Mueller 1994; Balasubramanya and Patil 1980).
Bifenthrin (2-Methyl-3-phenyl phenyl methyl (15, 35)-3-
(£)-2-chloro-3, 3, 3-triflouroprop-1-enyl 2, 2-dimethylcyc-
lopropane-1-carboxylate; Fig. 1) is a third generation
pyrethroid. It is used in agriculture, public health and
forestry. Pesticides may have potential to bind to sail,
the extent of which depends greatly on the nature of the
chemical used. Therefore it has been observed that the
physico-chemical nature of the soil is important for the
persistence, metabolism and binding of pesticides in
soil. They include sorption to soil constituents,
movement of the soil in runoff, movement into the air by
volatilization, movement downward in the soil by
leaching, and movement upward in the soil through
the soil by leaching, and movement upward in the soil through
capillary forces. The main processes potentially
affecting the ultimate fate of pesticides in soil are
retentionbysoilmaterials (involving adsorption/desorption
processes), transformation processes (biological and
chemical degradation), and transport (through saill,
atmosphere, surface water, or ground water) (Saltzman
and Yaron 7986 ; van der Hoff and van Zoonen 7999).

The present study was undertaken to determine
the leaching of bifenthrin in two different soil at different
doses under laboratory condition.
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Figure 1. Chemical structure of bifenthrin

[I.  MATERIALS AND METHODS

Leaching studies were carried out in sandy
loam and clay loam soil. Soil were collected from
Haryana. The physico- chemical properties of the soil
are presented in Table 1and 2.

For laboratory experiment, plexi glass columns
(90 cm x 5 cm i.d) fitted with perforated plexi glass sieve
covered with filter paper (Whatmann No.1) at the bottom
were used. Each column was filled with soil up to 60 cm
height to a uniform bulk density of 1.35 (sandy loam)
and 1.40 (clay loam) g cm™® + 0.1. Weighed amount of
different soils 128 g (sandy loam) and 137 g (clay loam)
was poured in the different columns each time with the
help of a funnel (1 cm i.d) tapped gently from a fixed
height and pressed uniformly by a wooden roller. The
soil in each column was covered with a filter paper
which was topped by a glass wool swab. Soil column so
filled were installed vertically on wooden stand with their
bottom resting on the fixed perforated sieve, so as to
facilitate collection of effluents during leaching.

Leaching studies were carried out in triplicates.
Soil (5 g) was fortified with 25 ug (single dose) and 50
ug (double dose) solution of bifenthrin. Added this
fortified soil at the top of the column. Cotton swabs
prewashed with acetone dried and were placed on top
of soil to avoid disturbance of soil. One column packed
with soil was kept as control to which no pesticide was

added.
Each time 50 mm lot of leaching water (98 ml)

was added with the help of a pipette, with the care that
no spattering of soil took place. The leaching with the
next 50 mm lot of distilled water was done after 24 hrs.
After the disappearance of the standing water in the
column, leaching was repeated till each leaching cycle
of 200, 400 and 600 mm depth was completed. During
leaching, the columns were covered with perforated
polythene bags to minimize the loss of leaching water
due to evaporation. During leaching 2-3 drops of
toluene solution was added to each column to check
microbial growth in it.

© 2013 Global Journals Inc. (US)
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Leachate oozing out of all the column were
collected and processed for the presence of bifenthrin.
Total three fraction of leachates were collected. Collect 8
ml (sandy loam) and 5 ml (clay loam) of each fraction.
After completion of leaching, intact soil cores were taken
out of the plexi glass column. Leachate samples were
processed as per method of Kumari et al. (2008).

Leachate sample was taken in 250ml
separatory funnel, to which 5g sodium chloride was
added.

The solution was partitioned with  15%
dichloromethane (DCM) in hexane thrice (30, 20, 10 ml)
by shaking vigorously for 1 minute every time. The
organic layers were collected and passed through 2-3
cm pad of anhydrous sodium sulphate. The organic
layer was evaporated to near dryness on rotary
evaporator followed by gas manifold evaporator. The
residues were redissolved in n- hexane to make final
volume to 2 ml for GC analysis.

Extraction and clean-up of soil sample was
carried out as per method of Kumari et al. (2008).
Ground, sieved and dry representative (15g) of soil
mixed with charcoal and florisil (0.3 g each) and 10 g of
anhydrous sodium sulphate. The mixture was packed
compactly in a glass column (60 cm X 22 mm) in
between two layers of anhydrous sodium sulphate.
Residues were eluted with 100 mL of hexane:acetone
(9:1 vN) at flow rate of 2-3 mL/min. The eluate was
concentrated on flash evaporator and made the final
volume to 2 mL for GC analysis. Estimation of micro
quantities of bifenthrin residues in leachate as well as in
soil samples were carried out by GC-ECD system
equipped with capillary column.

[11. RESULTS AND DISCUSSION

a) Sandy Loam Soil

The data on leaching potential of bifenthrin in
sandy loam soil are presented in Table 3 and Fig.2.Total
amount of bifenthrin recovered out of 25 and 50ug were
92 and 95.00 per cent from single and double dose,
respectively. Beyond the plough depth (15 cm) of the
soil, the amount of bifenthrin could not be detected in
any of the doses. None of the leachate fractions from
both the treatments showed the presence of bifenthrin
residues.

b) Clay Loam Soil

The data on leaching potential of bifenthrin in
clay loam soil are presented in Table 4 and Fig.3.Total
amount of bifenthrin recovered out of 25 and 50 ug were
96.40 and 98.50 per cent from single and double dose,
respectively. Beyond 10 cm depth of soil, the amount of
bifenthrin could not be detected in any of the doses.
None of the leachate fractions from both the treatments
showed the presence of bifenthrin residues.

Similar results were observed by Chauhan et al.
(2011) for leaching behaviour of bifenthrin and lambda-

(US)

cyhalothrin in sandy loam soil. More than 90 % of
bifenthrin as well as lambda-cyhalothrin were retained in
5 cm soil section, which shows their immobility in soil.
Both the insecticides restricted up to ploughed soil (15
cm depth) in both the doses.

Manoj and Gajbhiye (2007) reported low
mobility of bifenthrin in soil. Its residues remained with in
top 15 cm and more than 99 percent of residues were
recovered from top 0-10 cm layer. Tariq ef a/ (2006)
eported highest concentrations of lambda-cyhalothrin
were found in the top 0-10 cm layer.
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Table 1 . Physico-chemical characteristics of sandy loam so

Soil Prope
Texture pH EC. O.C. (%)| P,O4 (kg
(dSm™) ha™)
Sandy 7.6 2.0 0.32 33
Loam

Table 2 : Physico-chemical characteristics of clay loam soil

Soil Property
Texture pH EC, (dSm™) 0.C. (%) N (kg ha™) P (kg ha™) K (kg ha™)
Clayey loam 8.9 0.4 0.36 180 18
Table 3 : Leaching behaviour of bifenthrin in sandy loam soil
. Residues (ug)*
%Oél ?holzrrg? Single dose % Retention Double dose % Retention
P (5 ug) +SD (50ug) £SD
0-5 19.75+1.1.9 85.86 43.00+3.05 90.52
5-10 2.50+2.30 10.86 3.25+1.64 6.84
10-15 0.75=3.03 3.26 1.25+2.04 2.63

*Average residues of three replicates
Leachate contained no residues

Table 4 . Leaching behaviour of bifenthrin in clay loam soil

Residues (ug)*

%O;L?hozzm;] Single dose % Retention Double dose % Retention
(25 ug) £SD (650 ug) =SD
0-5 22.00+2.52 91.28 45.55+3.07 92.48
5-10 2.10+3.41 8.71 3.70=1.11 7.51

*Average residues of three replicates
Leachate contained no residues
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Figure 2 : Distribution of bifenthrin at different soil depths fortwodoses in sandy loam soil
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Evaluation of Shoot Fly Resistance through SSR
Markers in Sorghum [Sorghum Bicolor (L.)
Moench]

M. K. Choudhary % B. R. Ranwah ° &. V.Saharan *

Abstract - The present investigation was carried out with three
shoot fly resistant, one having recovery resistance and four
susceptible genotypes and their twenty eight crosses. Out of
21 SSR primers used 6 were amplified and gave 12 bands and
327 clear fragments. Out of 12 bands 5 were polymorphic and
level of average polymorphism was 41.67 per cent. The most
informative band was of Xixp 88 at 250 bp. The correlation
between early vigour, glossiness and trichome density was
significant positive. The average value of glossiness (p=0.00)
and trichome density (p=0.02) was significantly low in the
genotypes having Xtxp88 250 bp band. Correlation of marker
Xixp88 (250 bp) with glossiness (-0.58) and trichome density (-
0.38) was significant and negative. In the stepwise regression
analysis only one band Xixp88 250 bp was entered and
explained 33.20 and 14.70 percent variability of glossiness and
trichome density, respectively, indicating that the band Xixp88
250 bp was weakly associated with suscepitibility to shoot fly.
There was no specific relationship between Jaccards’ similarity
coefficient and resistance and susceptibility of parents and
crosses. This indicated that most of the polymorphic bands
obtained were not related to resistance and susceptibility
except Xixp88 250 bp.

Keywords : sorghum, shoot fly, SSR etc

I. [NTRODUCTION

orghum bicolor (L.) Moench is one of the most
Simportant crops in the world because of its

adaptation to a wide range of ecological
conditions, suitability for low input cultivation and
diverse uses [6]. It is grown on about 7.93 M ha in India,
with an annual grain production of 7.78 Mt (Ministry of
Agriculture, 2007-08). During its cultivation, the crop is
exposed to several stresses, starting from the seedling
stage to harvest, and biotic stresses have the maximum
impact on crop growth [4,5]. More than 150 species of
insect pests damage the sorghum, of which sorghum
shoot fly, Atherigona soccata (Rondani), is the most
important pest in Africa, Asia and Mediterranean Europe
[18] during early stage of crop growth and
establishment. Shoot flies of the genus Atherigona are
also known to cause ‘dead hearts’ in a number of
tropical grass species [16] and wheat [17]. In India, the
losses due to shoot fly damage have been estimated to
reach as high as 90 percent of grain, and 45 percent of

Author a o p © Department of Plant Breeding and Genetics, RCA,
MPUAT, Uaaijpur 313001, India. E-mail . brranwah@yahoo.com

fodder yield [12]. That leads annual economic losses
US$200 million (ICRISAT, 1992).

Given the economic impact of shoot fly, the
improvement of genetic resistance to this pest is one of
the major goals in sorghum breeding programs in India.
In this context, a better understanding of the inheritance
of resistance and identification of genomic regions/QTL
that influence resistance can help the breeders to
develop more efficient and effective breeding and
selection schemes through marker-assisted selection
(MAS). Molecular markers have been used for rapid,
detailed, and directed genetic manipulation of crop
plants, and to identify and characterize quantitative trait
loci (QTLs) associated with plant height and days to
maturity [15], plant domestication [14], resistance to
diseases [10], resistance to insects [1], and tolerance to
drought [22]. The advent of PCR based molecular
marker techniques has facilitated the analysis of
sorghum genome [24]. A high level of genetic variation
has been detected among the sorghum accessions,
which was high for bicolor, and guinea races and low for
kafir race [8]. The SSR primers and linkage map
locations have been published for sorghum [2, 3, 13, 19,
20 & 21]. Accordingly present study was undertaken to
identify the SSR marker associated with QTL
responsible for shoot fly resistance.

I1. MATERIALS AND METHODS

In present investigation three shoot fly resistant
viz, 1S 2312, IS 2205 and SUENT 11, one having
recovery resistance viz;, CSV 17 and four susceptible viz;
278, AKMS 14 B, DJ 6514 and CSV 23 genotypes were
crossed in diallele fashion during Aharif 2010 at
instructional farm, RCA, Udaipur and during summer
2011 at sorghum research station, Warangal (AP) to
obtained the F, seed. The parents and F, were sown
during kharif 2011 to score the value of early vigour (1-
Plants having minimum vigour, 2- Plants having medium
vigour, 3- Plants having maximum vigour), glossiness
(1- No glossy (dark green, dull broad and dropping
leaves), 2- Medium glossy (medium green and shining
Leaves), 3- Highly glossy (light green, shining, narrow
and erect leaves) and trichome density (No./mm?) and
to obtain the leaves for DNA extraction. These traits were
identified for shoot fly resistance by [9]. The genomic
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DNA was isolated from soft leaf tissue using the CTAB
method described by [7] and treated with RNase to
eliminate RNA. Concentration and quality of DNA was
estimated by measuring the optical density at 260 nm
and 280 nm using a nano spectrophotometer and the
integrity of the purified DNA was verified by visualization
of DNA on 0.8 percent Agarose gel with DNA standard
uncut lambda DNA.

The PCR amplification reactions for SSR
markers were carried out with a total volume of 25 ul
containing 2 ul of 30 ng of genomic DNA, 1.5 ul of each
forward and reverse primer, 19 ul of ready to use 1X
PCR buffer and 1 ul of 1 unit 7ag polymerase.
Amplification was performed for 45 cycles (1 min at
94°C, 1 min at 57°C and 1 min at 72°C) followed by a
final extension of 10 min at 72°C. Amplified products
were separated by 1.2 percent agarose gel
electrophoresis.

PCR based SSR analysis was carried out for 28
crosses and eight parents using 21 SSR primers to
identify the linked polymorphic markers for component
traits of shoot fly resistance. To study the relationship
between polymorphic bands and traits independent
student t test, correlation and stepwise regression
analysis was carried out using SAS 9.2. Similarity
coefficient was calculated using following formulae
based on Jaccards coefficient [11].

2%,
T X 1Y +Y
ij i i

Where, S; = Similarity coefficient between i and j"
genotype.
D;; = Distance coefficient between i" and j" genotype.

Xi; = Number of common bands present in both i"
and " genotypes.

Y; = Number of bands present in i genotype but
absent in | genotype.

Y; = Number of bands present in [ genotype but
absent in i genotype.

I11. RESULTS AND DISCUSSION

Out of 21 SSR primers 6 were amplified and
produced 12 bands and 327 clearly amplified
fragments. Five bands were polymorphic lead 41.67 per
cent polymorphism. The most informative primers was
Xixp88having 64 clear and reproducible amplicons from
one monomorphic and one polymorphic bands. The
minimum number of amplified amplicons was observed
in primer Xtxp69 and Xtxp75 i.e. 36 amplicons from one
monomorphic band in each.

All the three shoot fly resistance component
traits were positively correlated with each other. The
correlation of early vigour with glossiness and trichome
density was 0.46 and 0.35 and glossiness with trichome
density was 0.71 (table 1). These results confirm the
findings of [2]. In the genotypes where Xixp&8 250 bp
band was present, value of glossiness (p=0.00) and
trichome density (p=0.02) was significantly low (table
2). Marker Xtxp88 (250 bp) showed significant and
negative correlation with glossiness (-0.58) and trichome
density (-0.38) (table 1) [2,23]. In the stepwise
regression analysis only one band X&xp88 250 bp was
entered and explained 33.20 and 14.70 percent
variability —of glossiness and trichome density,
respectively, indicating that the band Xtxp88 250 bp was
associated with susceptibility to shoot fly, whereas [23]
reported positive correlation with shoot fly resistance
components. But, it explained very low variability.

Table 1 . Correlations between primers and shoot fly resistance component traits

Xtxp37 Xtxp88 Xtxp248 Xtxp248 Early Glossiness Trichome

300bp 250bp 200bp 250bp Vigour Density
Xtxp32 250bp -0.17 -0.04 0.23 0.07 0.32 0.18 0.25
Xtxp37 300bp 0.06 -0.36" -0.24 -0.22 0.04 0.19
Xtxp88 250bp 0.16 0.20 -0.21 -0.58" -0.38"
Xtxp248 200bp 0.44" 0.16 -0.29 -0.28
Xtxp248 250bp 0.17 0.02 -0.13
Early Vigour 0.46™ 0.35"
Glossiness 0.71"

* ** Significant at the 0.05 and 0.017 level, respectively.

Table 2 : Mean comparison of polymorphic bands for shoot fly resistance component traits

Bands .
S. No. Band Characters Absent Present Probability
Early vigour 2.33+0.12 2.78+0.15 0.06
1. Xixp32 250bp Glossiness 1.85+0.13 2.11+0.20 0.31
Trichome density 2.11+0.51 3.56+0.58 0.14

(US)




Early vigour 2.48=0.11 2.00=0.00 0.19
2. Xtxp37 300bp Glossiness 1.91+0.11 2.00+0.58 0.82
Trichome density 2.33+0.42 4.00=2.08 0.28
Early vigour 2.67=0.17 2.37=0.12 0.21
3. Xtxp88 250bp Glossiness 2.56+0.18 1.70+0.10 0.00
Trichome density 4.11+0.94 1.93+0.42 0.02
Early vigour 2.33+0.19 2.52+0.11 0.36
4. Xixp248 200bp Glossiness 2.13+0.17 1.76x0.14 0.09
Trichome density 3.13+0.77 2.00+0.44 0.18
Early vigour 2.36+0.14 2.57+0.14 0.32
5. Xixp248 250bp Glossiness 1.91+0.15 1.93+0.17 0.93
Trichome density 2.73=0.60 2.07+0.52 0.45

The similarity coefficient using all the bands was
ranged from 0.58 to 1.00, whereas from polymorphic
bands, the value was ranged from 0.00 to 1.00. The
trend of the similarity was similar in both the ways.
However, similarity was increased after inclusion of
monomorphic bands. The correlation between them was
0.80. Looking to this trend the similarity based on all the
bands were used.

The maximum similarity coefficient 0.88 was
observed between resistant parents IS 2312 & IS 2205
and SUENT 11 followed by 0.78 between IS 2205 &
SUENT 11. Between resistant and susceptible parents
maximum similarity coefficient 1.00 was observed
between IS 2312 & CSV 17 and minimum similarity
coefficient 0.70 was observed between IS 2205 & CSV
23 and SUENT 11 & DJ 6514. The maximum similarity
coefficient 1.00 was observed between susceptible
parents 27 B & AKMS 14B and minimum similarity
coefficient 0.78 was observed between CSV 17 & DJ
6514 and CSV 23.This indicated no relationship between
these bands and resistance.

The maximum similarity coefficient 0.88 was
observed between resistant parents and resistant x
resistant F,’s IS 2205 & IS 2205 X IS 2312 and minimum
similarity 0.58 was observed between IS 2205 & IS 2205
X SUENT 11. For resistant parent and resistant x
susceptible F;'s maximum similarity coefficient 0.89 was
observed between IS 2205 & 1S2205 X 27 B and SUENT
11 & SUENT 11 X CSV 17 and minimum similarity 0.64
was observed between IS 2205 & IS 2205 X CSV 23 and
IS 2205 X CSV 17. The maximum similarity coefficient
0.80 was between resistant parent and susceptible x
susceptible crosses SUENT 11 & 27 B X AKMS 14 B, 27
B X CSV 17,27 B X CSV 23 and AKMS 14 B X DJ 6514
while minimum similarity coefficient 0.58 was between IS
2205 & 27 B X DJ 6514. The maximum similarity
coefficient 0.89 was observed between susceptible
parents and susceptible x susceptible F,'s AKMS 14 B &
AKMS 14 B X CSV 17 and AKMS 14 B X CSV 23 and
minimum similarity 0.73 was observed between 27 B &
27 B X DJ 6514. For susceptible parent and susceptible
x resistant F,’s maximum similarity coefficient 1.00 was
observed between 27 B & 27 B X IS 2312 and minimum
similarity 0.64 was observed between DJ 6514 & DJ

6514 X SUENT 11. The maximum similarity coefficient
1.00 was observed between susceptible parent CSV 17
and resistant x resistant cross IS 2205 X IS 2312 while
minimum similarity coefficient 0.64 was between DJ
6514, CSV 23 & IS 2312 X SUENT 11.

The average similarity was maximum between
susceptible parents and crosses involved at least one
susceptible parent followed by resistant parent and
crosses involved both resistant parents, susceptible
parents and crosses without susceptible parents,
resistant parents and crosses without one resistant
parent and resistant parents and crosses without
resistant parents. The difference between the similarity
coefficients was very low as well as there was no
specific trend. This indicated that most of the
polymorphic bands obtained were not related to
resistance and susceptibility except Xixp88 250 bp. This
band was present in all the susceptible parents (except
CSV 17) viz; 27 B, AKMS 14 B, DJ 6514 and CSV 23 and
their crosses except IS 2205 (R) X DJ 6514 (S) and DJ
6514 (S) X SUENT 11 (R). This band was absent in CSV
17 though it was not having trichomes but having
medium early vigour and glossiness that caused
recovery resistance. lts cross with SUENT 11 was also
not having this band. These results indicated that this
marker was dominant and present in all the crosses
where susceptible parents were involved.

In all we can concluded that resistance was
dominant over susceptibility and band Xxp88 was
associated with susceptibility though it can explained
only 33.20 and 14.70 percent variability of glossiness
and trichome density, respectively. Therefore, to identify
QTL responsible for resistance some other markers may
be used.

ACKNOWLEDGEMENT

The authors are highly thankful to AICSIP,
Udaipur for providing the genotypes and DST, Jaipur for
financial assistance.

REFERENCES REFERENCES REFERENCIAS

1. Agrama H. A., Widle G. E., Reese J. C., Cambell L.
R. and Tuinstra M. R. 2002. Genetic mapping of

© 2013 Global Journals Inc. (US)

Global Journal of Science Frontier Research (C) Volume XIII Issue I Version I E Year 2013



Global ]()lll'l]dl of Science Frontier Research (C) Volume XIII Issue [ Version I E Year 2013

© 2013 Global Journals Inc

10.

11.

12.

13.

QTLs associated with green bug resistance and
tolerance in Sorghum bicolor. Theoretical and
Applied Genetics, 104: 1373-1378.

Apotikar D. B., Venkateswarlu D., Ghorade R. B.,
Wadaskar R. M., Patil J. V. and Kulwal P. L. 2011,
Mapping of shoot fly tolerance loci in sorghum
using SSR markers. Journal of Genetics, 90: 59-66.
Bhattramakki D., Dong J., Chhabra A. K. and Hart
G. E. 2000. An integrated SSR and RFLP linkage
map of Sorghum bicolor (L.) Moench. Genome, 43:
988-1002.

Dhillon M. K., Sharma H. C., Singh R. and Naresh J.
S. 2005. Mechanism of resistance to shoot fly (A.
soccata) in sorghum. Euphytica, 144 (3): 301-312.
Dhillon M. K., Sharma H. C., Folkertsma R. T. and
Chandra S. 2005. Genetic divergence and
molecular characterization of sorghum hybrids and
their parents for reaction to Atherigona soccata
(Rondani). Euphytica, 149: 199-210.

Doggett H. 1988. Sorghum, 2nd edition. Longman
Scientific & Technical/Wiley, New York, pp. 1-12.
Doyle J. J. and Doyle J. L. 1987. Isolation of plant
DNA from fresh tissue. Focus, 12: 13-15.

Ejeta G., Goldsbrough M. R., Tunistra E. M., Grote
A., Menkir Y., Ibrahim Y., Cisse N., Weerasuriya Y.,
Melake-Berhan A. and Shaner C. A. 2000.
Molecular marker application in sorghum. In: B.I.G.
Haussmann, H.H. Geiger, D.E. Hess, C.T. Hash &
P. Bramel-Cox (Editions), Application of molecular
markers in plant breeding, Training manual for a
seminar held at lITA, Ibadan, Nigeria, 16-17 August
1999, pp. 81-89. International Crops Research
Institute for the Semi-Arid Tropics, Patancheru
502324, Andhra Pradesh, India.

Gomashe S., Misal M. B., Ganapathy K. N. and
Rakshit S. 2010. Correlation studies for shoot fly
resistance traits in sorghum (Sorghum bicolor (L.)
Moench). Electronic Journal of Plant Breeding, 1(4):
899-902.

Gowda P. S. B, Xu G. W., Frederiksen R. A. and
Magill C. W. 1995. DNA markers for downy mildew
resistance genes in sorghum. Genome, 38: 823-
826.

Jaccard P. 1908. Nouvelles rescherches sur la
distribution florale. Societe Vaudoise des Sciences
Natulelles Bulletin, 44: 233-270.

Jotwani M. G. 1982. Factors reducing sorghum
yields—insect pests. In: Sorghum the Eighties.

Proceedings International Symposium on Sorghum,
2-7 Nov, 1981. ICRISAT, Patancheru, pp. 251-255.
Kong L, Dong J. and Hart G. E. 2000.
Characteristics, linkage map positions, and allelic
differentiation of Sorghurm bicolor (L.) Moench DNA
simple sequence repeats (SSRs). Theoretical and
Applied Genetics, 101: 438-448.

(US)

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Paterson A. H., Lin Y., Li Z., Schertz K. F., Doebley
J. F., Pinson S. R. M., Lin S., Stanzel J. W. and Irvine
J. E. 1995. Convergent domestication of cereal
crops by independent mutations at corresponding
genetic loci. Science, 269: 1714-1718.

Pereira M. G. and Lee M. 1995. Identification of
genomic regions affecting plant height in Sorghum
and maize. Theoretical and Applied Genetics, 90:
380-388.

Pont A. C. 1972. A review of the oriental species of
Atherigona  Rondani (Diptera:Muscidae)  of
economic importance. In: Jotwani MG, Young WR
(editions) Control of sorghum shoot fly. Oxford and
IBH, New Delhi, pp. 27-104.

Pont A. C. and Deeming J. C. 2001. A shoot fly
Atherigona tritici sp. n. (Diptera Muscidae),
attacking wheat Triticum aestivurm in Egypt. Bulletin
of Entomological Research, 91: 297-300.

Sharma H. C. 1993. Host plant resistance to insects
in sorghum and its role in integrated pest
management. Crop Prot., 12: 11-34.

Tao Y. Z., Henzell R. G., Jordan D. R., Butler D. G.,
Kelly A. M. and Mcintyre C. L. 2000. Identification of
genetic regions associated with stay green in
sorghum by testing RILs in multiple environments.
Theoretical and Applied Genetics, 100: 1225-1232.
Tao Y. Z., Jordan D. R., Henzell R. G. and Mclntyre
C. L. 1998. Construction of an integrated sorghum
genetic map in a sorghum RIL population by using
probes from different sources and its alignment with
other sorghum maps. Australian Journal of
Agriculture Research, 49: 729-736.

Taramino G., Tarchini R., Ferrario S., Lee M. and Pe
M. E. 1997. Characterization and mapping of simple
sequence repeats (SSRs) in  Sorghum bicolor.
Theoretical and Applied Genetics, 95: 66-72.
Tuinstra M. R., Ejeta G. and Goldsbough P. B. 1998.
Evaluation of near-isogenic  sorghum lines
contrasting for QTL markers associated with
drought tolerance. Crop Science, 38: 835-842.
Venkateswarlu D. 2009. Marker-trait association
study for shoot fly tolerance in sorghum using SSR
markers. M.Sc. thesis, Dr. Panjabrao Deshmukh
Krishi Vidyapeeth, Akola, India.

Williams J. G. K., Kubelik A. R., Livak K. L., Rafalski
J. A and Tingey S. V. 1990. Oligonucleotide primers
of arbitrary sequence amplify DNA polymorphisms
which are useful as genetic markers. Nucleic Acids
Research, 18: 6531-6535.



GLOBAL JOURNALS INC. (US) GUIDELINES HANDBOOK 2013

WWW.GLOBALJOURNALS.ORG



FELLOWS

FELLOW OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (FARSS)

'FARSS' title will be awarded to the person after approval of Editor-in-Chief and Editorial Board.
The title 'FARSS" can be added to name in the following manner. eg. Dr. John E. Hall, Ph.D.,
FARSS or William Walldroff Ph. D., M.S., FARSS

Being FARSS is a respectful honor. It authenticates your research activities. After becoming
FARSS, you can use 'FARSS' title as you use your degree in suffix of your name. This will
definitely will enhance and add up your name. You can use it on your Career Counseling
Materials/CV/Resume/Visiting Card/Name Plate etc.

60% Discount will be provided to FARSS members for publishing research papers in Global
Journals Inc., if our Editorial Board and Peer Reviewers accept the paper. For the life time, if you
are author/co-author of any paper bill sent to you will automatically be discounted one by 60%
FARSS will be given a renowned, secure, free professional email address with 100 GB of space
eg.johnhall@globaljournals.org. You will be facilitated with Webmail, SpamAssassin, Email
Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

FARSS member is eligible to become paid peer reviewer at Global Journals Inc. to earn up to
15% of realized author charges taken from author of respective paper. After reviewing 5 or
more papers you can request to transfer the amount to your bank account or to your PayPal
account.

Eg. If we had taken 420 USD from author, we can send 63 USD to your account.

FARSS member can apply for free approval, grading and certification of some of their
Educational and Institutional Degrees from Global Journals Inc. (US) and Open Association of
Research,Society U.S.A.

After you are FARSS. You can send us scanned copy of all of your documents. We will verify,
grade and certify them within a month. It will be based on your academic records, quality of
research papers published by you, and 50 more criteria. This is beneficial for your job interviews
as recruiting organization need not just rely on you for authenticity and your unknown qualities,
you would have authentic ranks of all of your documents. Our scale is unique worldwide.

FARSS member can proceed to get benefits of free research podcasting in Global Research Radio
with their research documents, slides and online movies.

After your publication anywhere in the world, you can upload you research paper with your
recorded voice or you can use our professional RJs to record your paper their voice. We can also
stream your conference videos and display your slides online.

FARSS will be eligible for free application of Standardization of their Researches by Open
Scientific Standards. Standardization is next step and level after publishing in a journal. A team
of research and professional will work with you to take your research to its next level, which is
worldwide open standardization.

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


mailto:eg.johnhall@globaljournals.org�

FARSS is eligible to earn from their researches: While publishing his paper with Global Journals
Inc. (US), FARSS can decide whether he/she would like to publish his/her research in closed
manner. When readers will buy that individual research paper for reading, 80% of its earning by
Global Journals Inc. (US) will be transferred to FARSS member's bank account after certain
threshold balance. There is no time limit for collection. FARSS member can decide its price and
we can help in decision.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (MARSS)

'MARSS' title will be awarded to the person after approval of Editor-in-Chief and Editorial
Board. The title 'MARSS" can be added to name in the following manner. eg. Dr. John E. Hall,
Ph.D., MARSS or William Walldroff Ph. D., M.S., MARSS

Being MARSS is a respectful honor. It authenticates your research activities. After becoming
MARSS, you can use 'MARSS' title as you use your degree in suffix of your name. This will
definitely will enhance and add up your name. You can use it on your Career Counseling
Materials/CV/Resume/Visiting Card/Name Plate etc.

40% Discount will be provided to MARSS members for publishing research papers in Global
Journals Inc., if our Editorial Board and Peer Reviewers accept the paper. For the life time, if
you are author/co-author of any paper bill sent to you will automatically be discounted one by
60%

MARSS will be given a renowned, secure, free professional email address with 30 GB of space
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Forwarders, Auto-Responders, Email Delivery Route tracing, etc.
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account.

MARSS member can apply for free approval, grading and certification of some of their
Educational and Institutional Degrees from Global Journals Inc. (US) and Open Association of
Research,Society U.S.A.
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AUXILIARY MEMBERSHIPS

ANNUAL MEMBER

e Annual Member will be authorized toreceive e-Journal GISFR for one
year (subscription for one year).

e The member will be allotted free 1 GB Web-space along with subDomain to
contribute and participate in our activities.

e A professional email address will be allotted free 500 MB email space.

PAPER PUBLICATION

e The members can publish paper once. The paper will be sent to two-peer
reviewer. The paper will be published after the acceptance of peer reviewers and
Editorial Board.
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PROCESS OF SUBMISSION OF RESEARCH PAPER

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

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

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

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

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

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

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

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

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

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

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

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

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

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

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

e  First Character must be three lines Drop capped.

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

e Line Spacing of 1 pt

e large Images must be in One Column

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

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

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

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

1. GENERAL

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

Scope

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

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

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

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

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

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

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

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

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

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

Please mention proper reference and appropriate acknowledgements wherever expected.

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

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

3. SUBMISSION OF MANUSCRIPTS

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

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

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

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

4. MANUSCRIPT’S CATEGORY

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

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

5.STRUCTURE AND FORMAT OF MANUSCRIPT

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Key Words

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

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

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

research paper are very helpful guideline of research paper.

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

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

e One should avoid outdated words.

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

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

Acknowledgements: Please make these as concise as possible.

References

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

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

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

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

Tables, Figures and Figure Legends

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

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

Preparation of Electronic Figures for Publication

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

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

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

6. AFTER ACCEPTANCE

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

6.1 Proof Corrections

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

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

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

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

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

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

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

6.3 Author Services

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

6.4 Author Material Archive Policy

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

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
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.
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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.

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.
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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
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.
e  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.
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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

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e 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.
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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
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

e  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
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  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.
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®  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.

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

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

Procedures (Methods and Materials):

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

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

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

Describe the method entirely

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

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

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

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

What to keep away from

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

Results:

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

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

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

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

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

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

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

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

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

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

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

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

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

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

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

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

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

paragraph, reference cited

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

organized subheads

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

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

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

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

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

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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