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Abstract - The aquatic ecosystem is faced with the threat of biodiversity loss due to
indiscriminate use of pesticides. Other than targeted pests, pesticides affect a wide range of non
target organisms, such as invertebrates and fish inhabiting aquatic environment. The present
study deals with the impact of endosulfan on histopathology of stomach of Channa punctatus
Bloch. In the laboratory condition fishes are divided into control and experimental groups. The
LC50 value of endosulfan for Channa punctatus Bloch. is calculated which is 0.0004ppm. For the
experiment two concentrations are selected 0.0002ppm and 0.0004ppm and fishes are exposed
for 24hrs, 48hrs, 72hrs, 96hrs. Fishes showed severe histological changes in Stomach. The
degenerative changes included fused microvilli, the outer membrane of microvilli are broken,
hemorrhage in the sub mucosa region, cells swelling, vacuoles are recorded in an increasing
order towards the higher tested doses. This type of work can be helpful in understanding
hazards of pesticides and pollution of pesticide by anthropogenic activity.
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The Study on the Histopathological Changes of
Stomach of Channa punctatus (Bloch.) By used
Pesticide Endosulfan

Kishor Haloi® Monikankana Kalita ° & Ramesh Nath®

Abstract - The aquatic ecosystem is faced with the threat of
biodiversity loss due to indiscriminate use of pesticides. Other
than targeted pests, pesticides affect a wide range of non
target organisms, such as invertebrates and fish inhabiting
aquatic environment. The present study deals with the impact
of endosulfan on histopathology of stomach of Channa
punctatus Bloch. In the laboratory condition fishes are divided
into control and experimental groups. The LC50 value of
endosulfan for Channa punctatus Bloch. is calculated which is
0.0004ppm. For the experiment two concentrations are
selected 0.0002ppm and 0.0004ppm and fishes are exposed
for 24hrs, 48hrs, 72hrs, 96hrs. Fishes showed severe
histological changes in Stomach. The degenerative changes
included fused microvilli, the outer membrane of microvilli are
broken, hemorrhage in the sub mucosa region, cells swelling,
vacuoles are recorded in an increasing order towards the
higher tested doses. This type of work can be helpful in
understanding hazards of pesticides and pollution of pesticide
by anthropogenic activity.

Keywords . endosulfan, microvilli, vacuoles, hemor-
rhage, 1c50.

[.  INTRODUCTION
~ishes are much vulnerable to their toxic

=== substances and bioaccumulation cause serious

risk to life. Such toxic substances enter to human
through food chain, as fishes constitute an important
part of animal protein in rural and urban areas. Alteration
in the chemical composition of a natural aquatic
environment, due to contact with hazardous substances
like heavy metals, pesticides, and effluents from
industries usually affect the behaviors, biochemistry,
and physiology of the fauna including fish (M. Z.
Vosyliene and N. Kazlauskiene, 1999). Fishes are one of
the most precious natural resources on earth, and it
creates a wide range of benefits to humans, including
fisheries, wildlife, agriculture, urban, industrial, and
social development .However, the unregulated release
of agricultural chemicals especially pesticides into water
bodies have caused environmental problems to all
classes of organisms in the aquatic habitat. The aquatic
ecosystem is faced with the threat of biodiversity loss
due to indiscriminate use of pesticides. Other than

Author o o . Instifute of Advanced Studly in Science and Technology,
Paschim Boragaon, Guwahati-35. E-mail : kishorhaloi@yahoo.in
Authorp.: Department of Zoology, Dhing College.

E-mail : rameshnathdhing@gmail.com

targeted pests, pesticides affect a wide range of non
target organisms, such as invertebrates and fish
inhabiting  aquatic  environment  (Pandey,1988).
Agricultural runoff of rain and irrigation water introduces
pesticides into the aquatic environment, where it poses
significant toxicological risks to resident organisms
(Kumari and Kumar, 1997). Pesticide pollution severely
affects aquatic organisms and, in turn, the entire food
chain including human beings (Dutta, Mawell 2003).
Their availability and selectivity to toxic substances are
main criteria for selection as an experimental animal.
The present piece of work includes a detailed account of
sub lethal effects of insecticides on the stomach and
intestine of fresh water, air breathing, Indian murrel,
Channa puncitatus (Bloch), a commercially important
fish, which is easily found in muddy shallow water, a
good food fish of high nutrition as well as medicinal
value. Since the intestinal tract is the first organ to come
into contact with food-bome contaminants, ultra
structural changes of these organs were chosen as
criteria for the sub lethal action of endosulfan was
selected for the study. Thus, the objective of this study
was to investigate the lethal and sub lethal effects of
endosulfan to Channa punctatus using mortality,
behavioral and histopathological changes of Stomach.
Changes in these parameters are being investigated as
potential diagnostic tools in assessing the effects of
endosulfan on fish with a view of setting up standards
for safe disposal of wastes.

[I.  MATERIALS AND METHODS

a) Channa Punctatus (Bloch)

Fishes are collected from local market and
weights were taken on electric balance. The length and
breadth were taken. The length ranges from 12-14 cm.
Weight varies from 18 to 20g.The fishes were washed in
0.2% K,MnO,. The fishes were just dipped on 0.1%
K.MnO, for few seconds and taken out and again
washed in normal water (Joshi et al., 2002). Before this
the two aquariums are washed thoroughly in running tap
water and filled with water. Stones are placed on the
bottom of the aquarium and aquatic plants were placed.
O.-dissolver is also introduced and methylene blue is
added and kept the aquarium to settle it for two days.
Now ten (10) fishes were introduced in each of the
aquarium and kept there for 10 days for acclimatization.

© 2013 Global Journals Inc. (US)
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Fishes were fed regularly with cut pieces of earth worm
that were collected from neighboring areas.

Endosulfan (Thiodan Comercial Trade Product
is used) is an organochlorine pesticide patented in the
mid 1950s. Technical grade endosulfan is mainly
composed of a mixture of two biologically active
stereoisomer’'s named a-endosulfan and B-endosulfan
in a ratio of 70 % to 30 % respectively. As minor
impurities technical grade endosulfan may also contain
up to 2 % endosulfan alcohol and 1 % endosulfan ether.
Endosulfan was developed as a non-systemic
insecticide with contact action, generally used in control
of damage caused by aphids, ticks, mites and other
insects on a broad range of crops and non crop
vegetation such as cereals, maize, sorghum, oilseed
crops, fruit, vegetables, olives, potatoes, cotton, tea,
coffee, or ornamental plants. Endosulfan the
commercial product Thiodan contains 39% of
Endosulfan. To determined the LCs, value of Endosulfan
on Channa punctatus prepared the following doses of
Endosulfan .0001 ppm, .0002ppm,.0003ppm,.
0.0004ppm,.0005ppm,.0006ppm. By the help of the
formula- N,V,=N,V, here, N= Concentration V=
Volume. After 10 days, in both of the aquaria two
separate doses of Endosulfan 0.0002 and 0.0004 ppm
were applied. After the day of exposure, fish samples
were collected from of the aquarium in the interval of 24
hrs —i.e. 24 hr, 48 hr, 72hr, 96 hr. Fishes were observed
throughout the period of experiment and recorded. As
per the plan of the study, after acclimatization in
laboratory condition, fishes are divided into two groups-
Group-A- Normal: One group of fish is used as normal
or control group. Experimental Group :Group-B= One
group of fish is treated with 0.0002 ppm of endosulfan.
Group-C= One group of fish is treated with 0.0004 ppm
of endosulfan. Histological study was carried out

following the standard procedure of (Gurr et al., 1968).
Intestinal tissues were dissected out very carefully to
avoid any damage from the three groups of fishes
(normal group A, treated group B and treated group C).
the sections are cut in 5 um using a microtome. Stained
Bright

sections were Examined under field of

Fluorescent microscope.

Figure1 . ENDOSULFAN(6,7,8,9,10,10hexachloro-
1,5,53,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepine-3-oxide)

© 2013 Global Journals Inc. (US)

Concentration No.of No.of No.of
Exposed | Survived | Responding

0.0001 ppm 10 10 0
0.0002 ppm 10 8 2
0.0003 ppm 10 8 2
0.0004 ppm 10 5 5
0.0005 ppm 10 3 7
0.0006 ppm 10 1 9

1 ppm 10 0 (only 0

after 1 hr)

Figure 2 : Survived and mortality of Channa punctatus
(Bloch.) exposure with Endosulfan

[1I.  RESULT

Normal fishes that were kept for acclimatization
exhibit a drastic behavioral changes after exposure to
Endosulfan. In fact, no morphological alteration like
change in scales, gills or skin, fin etc change were
noticed, but of course the body become much slimy
due to excess secretion of mucous. The normal fishes
weighs about 22- 24 grams which were found to be
reduced in treated groups. The cause of reduction of
weight was found to be the stress condition due to
stopping of food supply during the period of the present
study. In both of the concentration 0.0002 PPM and
0.0004 PPM fishes exhibit a highly uncomfortable state.
They tried to jump out from the water for breathing and
irritation.  Fishes lost their balances, float on water.
Histopathological Studies. Summary of histopat-
hological changes observed in the stomach tissues of
Channa punctatus.subjected to sub lethal concen-
trations of 0.0002 PPM and 0.0004 PPM of Endosulfan
for 24, 48,72,96 hrs are presented in the Figures below.

a) Control Stomach

The wall of the stomach was composed of
mucosa, sub mucosa, muscularis and serosa. Intestinal
mucosa was composed of the epithelial layer, the
lamina propria and stratum compactum. Mucosal folds
consisted of connective tissue cores covered by Intetinal
epithelium. Columnar cells were the more numerous of
the epithelial lining cells and closely resembled those of
higher vertebrates. These tall and cylindrical cells had
striated, free borders (brush border or microvill) and
contain oval nuclei which were situated either centrally
or towards the bases of the cells. Stomach mucosa
secreting cells or goblet cells were interspersed among
the columnar cell being more numerous along the slides
rather than on the crests or at bases of the mucosal
folds.

b) Treated Stormach
i. 0.0002 PPM 24 Hrs Exposure with Endosulfan

When the slides of .0002 PPM 24 Hrs were
observed seen that fusion of stomach microvilli, aggre-
gation of blood cells in the microvilli region as well as in
the sub mucosa region. Formation vacuoles in sub



mucosa and microvilli region. Hemorrhage occurs in
the sub mucosa region.

Irregularities of microvilli, aggregation of blood
cells in the periphery of microvilli, vacuolation occurs in
the microvilli region. The outer membrane of microvilli
were breaken at some points. Vacuolation in sub
mucosa layer.

ii. 0.0002 PPM 72 Hrs Exposure with Endosulfan

Blood cells are aggregated in abundance in the
sub mucosa and microvilli region. In flammation at the
site of microvilli loss. Hypertrophy of the Intestinal
microvilli. Large vacuoles were seen in the sub mucosa
region.

iv. 0.0002 PPM 96 Hrs of Exposure with Endosulfan

Fused microvilli were seen, vacuolation in the
mucosa as well as in the sub mucosa. Appoptic cells
are seen in the microvilli region.

v. 0.0004 PPM 24 Hrs Exposure with Endosulfan

Aggregation of blood cells in the periphery of
microvilli and sub mucosa region. Vacuolation seen in
the sub mucosa region.

vi. 0.0004 PPM 48 Hrs Exposure with Endosulfan

Large vacuolation seen in the sub mucosa.
Cells swelling occurs, aggregation of blood cells,
hemorrhage seen all over the sub mucosa region.

vii.  0.0004 PPM 72 Hrs Exposure with Endosulfan
The breakage of the outer membrane of the
microvilli. Large vacuoles are seen in the sub mucosa,
Hemorrhage all over the surface, pigmentation in the
different parts of the microvilli. Due to progressive cells
loss narrower mucosa layer is seen compared to others.
0.0004 PPM 96 Hrs Exposure with Endosulfan
Severe damage of microvilli occurs. The
destruction of sub mucosa layer as well as vacuolation
on it. Narrower mucosa layer, hemorrhage, inverted
microvilli are seen.

V.

vii.

DiscussIioON

Endosulfan induced pathogenicity in intestine
and stomach may be due to the fact that organochloride
in the presence of HCI secreted in the stomach forms
organochloride acid, which has highly corrosive
properties. This acid destroys mucous secreting cells of
intestinal lining causing the observed abnormalities.
Pathological gastrointestinal effects of endosulfan
including damage to the mucosal lining, loss of
microvilli, cracked clay appearance of duodenal mucosa
and desquamated epithelial cells of gastric mucosa
have also been observed by earlier workers. Hence
causes irritation and destruction of the mucous
membrane of the intestine, thereby hampering
absorption. (Anderson, et al., 1969) It was suggested
that lead increases the formation of gastric ulcers by
interfering with the oxidative metabolism in the stomach

that increased the incidence of gastric ulcer (Olaleye et
al., 2007).

Histological = examination revealed great
variability in the intestinal lesions severity existed among
most fish caught including focal deformation with
necrosis of mucosal epithelial layer of some villi,
enlargement of the intestinal villi due to vacuolar
degeneration  or cloudy swelling of the mucosal
epithelial cells Lymphocytic infiltration, dissociation and
reduction of muscular bundles and serosal lysis were
also detected. In some instance, the columnar epithelial
layer in between the intestine villi carry long hair like
extensions and lymphatic sinuses and heavily cellular
infiltration were detected in the intestinal tissue
underlying. This may be represent important link in the
intestinal immune system which catch antigen and pass
it into macrophage and lymphocyte underlying it to
activate immune responses against antigen ( Ali, et al.,
2008). According to (Bhatnagar et al, 2007) the
observed irritation and destruction of the mucosa
membrane of the intestine, hampering absorption. The
pathological alterations in the observed by many
investigators about the effects of different toxicants on
fish intestine. Epithelial degeneration, inflammatory cells
infiltration in the sub mucosa as well as sub mucosal
edema was seen in the intestine of tilapia fish exposed
to carbofuran. The implication of this is that lead causes
an increase in the formation of free radicals, which, if not
mopped up by free radical scavengers, will expose the
stomach to inflammation and gastric mucosal damage.
These adverse effects of lead as well as its inhibition of
enzyme activities (Dai et al., 2009; Abdallah et al., 2010)
might be the main inducer of the obtained intestinal
histopathological damage of the exposed mollies. The
Intestine is the first organ which is come into contact
with food- borne contaminants (Braunbeck and
Appelbaum, 1999). Mandal and Kulshrestha 1980
describe the lesion formation in villi of Clarias batrachus

after exposure to sumithion. Histological analysis of
Intestine tissue of Channa striatus and Heteropneustes

fossilis inhabiting the polluted water showed
degenerative changes in the serosa, mucosa and sub
mucosal layers, necrosis, proliferation and desquap-
mation of the superficial parts of the villi ( Kumari and
Kumar, 1997 ). Braunbeck and Appelbaum 1999, have
also found that in the intestine, exposure of Endosulfan
is associated with changes in the epithelial lining, which
indicates disturbance of intestinal absorption. (Cengiz et
al., 2001) reported edema, degeneration, accumulation
of lymphocytes and eosinophils were reported in the
Intestine of G. affinis exposed to Deltamethtin ( Cengiz
and Unlu, 2006 ).

V. CONCLUSION

Pesticides are the most hazardous substance
that not only affects the target organism but also the
non-target organisms. This can be said that the toxic

© 2013 Global Journals Inc. (US)
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chemicals enter the food chain and causes bio-
magnification in different strata of food chain. Although
the pesticides are frequently used in the paddy fields to
yield a higher production of crops, perhaps it acts as a
silent killer that have a detrimental effect on
environment, damaging and causing that to non-target
organism. This type of study can suggest that the use of
pesticide in the paddy field should be in a control rate
which does not affect the non-target organism.
Government has formulated several action plans but the
need of the hour is that the people realize by themselves
about the negative effects of the pesticides.
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Abstract - A high voltage RF plasma source is designed to
produce atmospheric pressure air plasma. The plasma is
produced at different elecirode configurations. Properties of
such plasma depend on several parameters such as
frequency of the plasma generating source, input power and
gas flow rate. The produced plasma is characterized by
different diagnostic techniques in order to determine gas
temperature, electron temperature, and electron density. It is
desired to find out applications of such atmospheric pressure
air plasma in food processing, surface modification, and
material processing. One of the most fascinating applications
of atmospheric pressure plasmas is its use for biomedical
applications because of its capability of producing various
biocidal agents including reactive species, UV radiation, and
charged particles [1].

Keywords  plasma, atrmosphere, biomedical, species.

[.  INTRODUCTION

lasma is a more or less ionized gas. It is the fourth
state of matter and constitutes more than 99% of
the universe. As temperature increases, mole-
cules become more energetic and transform in the
sequence: solid, liquid, gas, and plasma. In the latter
stages, molecules in the gas dissociate to form a gas of
atoms and then a gas of freely moving charged
particles, electrons, and positive ions. This state is
called the plasma state. It is characterized by a mixture
of electrons, ions, and neutral particles moving in
random directions that, on average, is electrically neutral
(ne = n) [2].

Plasma is created by applying energy to a gas
in order to reorganize the electronic structure of the
species (atoms, molecules) and to produce excited
species and ions. This energy can be thermal, or carried
by either an electric current or electromagnetic
radiations. Due to a large diversity of possible
applications [3-7], development of the devices aimed to
generate atmospheric pressure plasmas have attracted
a significant research effort in recent years. In order to
ignite an electrical discharge at atmospheric pressure
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and maintain the plasma in a regime appropriate to a
specific application, various electrical supply schemes,
including superposition of a time varying periodic
voltage to a dc voltage, have been developed. For the
atmospheric pressure plasma source presented in this
paper, the high voltage pulses produced by a self-
oscillating fly back converter (FBC) are superimposed to
a relatively low dc voltage. A FBC is very simple and has
a good efficiency because it can be connected to the
load without a ballast resistor. These devices require a
high voltage pulse to initiate an arc discharge between
the electrodes. Once the arc discharge has been
ignited, another electrical circuit supplies the proper
voltage and current for the discharge to run. Depending
on the way they are activated and their working power,
they can generate low or very high “temperatures” and
are referred correspondingly as cold or thermal
plasmas. This wide temperature range enables various
applications for plasma technologies: surface coatings,
waste destruction, gas treatments, food processing,
chemical synthesis and also for biomedical application.

II.  DESIGN OF PLASMA SOURCE

Figure 1 shows a schematic of the experimental
set-up for optical emission spectroscopy (OES)
measurements. The electrical circuit of the electrodes
consists of two voltage sources in parallel connection.
One of them is a low-power self-oscillating FBC able to
produce negative high voltage pulses necessary to
initiate an electrical discharge between electrodes. The
second one is a conventional dc source which is used
to sustain the electrical discharge. The FBC consists of
the transformer, bipolar junction transistor and bias
resistors. Discharge chamber is constructed from 0.35
inch (9 mm) ID stainless steel tube. The body of the
chamber is grounded. There are gas inlet, view port and
pressure gauge (HISCO, 131P30A) on one end plate
and vacuum pump inlet, probe placing inlet and
electrode placing on the other end plate. A transparent 4
mm width glass has been used for end view photos.
Two copper electrode of cross section 2.6268 mm2 and
the spacing ranging 0.5 to 3.00 mm are inserted through
the electrode placing inlet in the chamber. We use
spectrophotometer (Ocean Optics USB2000+XR1) and
interface it with a computer to record the data.

© 2013 Global Journals Inc. (US)
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Figure 1. schematic of the experimental set-up for
optical emission spectroscopy (OES) measurements

I11.  Prasma Source OPERATION

In this paper we use 220 V AC of frequency 50
Hz. This AC voltage is converted to 24 V DC. We have
been used 8200 pF 50V capacitor for dc filter. This
supply is capable of supplying 3.0 A current. We have
designed flyback converter circuit according to our
requirements and secondary voltage and current are 5
KV and 50 mA, respectively at frequency 20 KHz.
Discharge chamber has been used to reduce dust,
water molecules etc from the air used to produce
plasma. The geometrical structure and visible light
emission distribution of the plasma are found to strongly
depend on the applied power. Especially, the volume of
the generated plasma is directly dependent on the
magnitude of the applied voltage and frequency.
Plasma is generated as long as the applied electric field
across the discharge gap is high enough to initiate a
breakdown. As expressed in Paschen’s law (Eqg. (1)),

_ B (p.d)
Vo = In[4 (p.d)]~In[In(1+1/,, )] (1)

the breakdown voltage [Vb] required to ignite the
discharge is dependent on the process pressure [p]
and the gap distance [d] between the electrodes, given
that the discharge is confined between two electrodes,
and [y ] is the secondary ionization coefficient for air.
Constants A and B depend on the composition of the
gas, their values for air are A=15 cm™' Torr™' and B=

365 V cm™" Torr™! [8]. Figure 2 shows the breakdown
voltage of parallel plates in gas as a function of pressure
and gap.
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Figure 2 . Breakdown voltage of parallel plates in a gas
as a function of pressure and gap distance for various
gases [9]

As depicted in Figure 2, under atmospheric
pressure conditions the electric field required to initiate
the discharge is quite high because air is used as
reactant gas. For example, atmospheric and higher
pressure breakdown in dry air requires more than 30 KV
with- a 1 cm gap between electrodes. Even when the
gap distance is shortened to d = 1 mm it still requires
about 3 KV at 1 atmospheric pressure. That is why the
discharge gaps for most atmospheric pressure
discharges are from mm to few cm. On the other hand,
from the applications point of view, the short discharge
gaps signficantly limit the size of the objects to be
treated if direct treatment (when to the gaps and the
active radicals of the plasma reach the object byflowing
with the gas) is applied, active radicals with short
lifetimes and charged particles may already disappear
before reaching the sample to be treated. the object is
placed between the gaps) is desired [10]. If indirect
treatment (the object is placed next To overcome the
shortcomings of the traditional atmospheric pressure
non-equilibrium plasmas, plasmas generated in open
space rather than in a confined dischage gap are
needed.
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Figure 3 Significant part of the observed spectrum of
air plasma at atmospheric pressure (760 Torr)



Figure 3 shows significant part of the observed
spectrum of air plasma at atmospheric pressure (760
Torr). The spectral range of the spectrograph is from
200 to 500 nm. We have employed Stark broadening to
calculate electron density and the electron density is
6.4x10% m*, In addition, we have also calculated (using
air spectra) Electron temperature 9500K, Rotational
temperature 4500K, Translational temperature 4000K
and Vibrational temperature 5000K.

IV.  AREAS OF APPLICATION

Our investigations are aimed at air plasma
discharges at atmospheric pressure. Plasmas
generated in atmospheric pressure have attracted
increasing attention in recent years since they do not
require vacuum chambers or pumping systems, and are
capable of continuous plasma processing. Atmospheric
pressure plasma devices developed and made available
commercially thus far can generate plasmas from room
temperature helium, argon, or air. The atmospheric
pressure discharge plasmas afford new parameter
regions, for example, (i) high density, (i) minute scale,
and (i) non-equilibrium, which are different from the
conventional plasma regions [11]. Atmospheric
pressure air plasma sources are widely used for
numerous diversified applications such as air pollution
control,  bio-decontamination, material processing,
plasma-assisted combustion, aerodynamic flow control,
and electromagnetic wave shielding [12]. In many cases
atmospheric pressure air plasma sources have certain
limitations and cannot compete with low pressure
plasma. At the same time they have a very promising
unique potential for a number of new non-conventional
applications, including new surface treatments and
processing of materials. The atmospheric pressure air
plasma sources also have Ilow maintenance
requirements resulting in relatively low energy costs.

V. CONCLUSION

In this paper a plasma source, operating at
atmospheric pressure, supplied practically at a relative
low dc voltage by means of a simple and inexpensive
electrical circuit, is presented. Circuit topology enables a
high efficiency of the electrical energy to plasma energy
conversion. The plasma parameters that we have
calculated (electron density, electron temperature,
rotational  temperature,  vibrational = temperature,
transitional temperature) indicates that this designed
plasma source can be used for various eco-friendly
industrial applications as it can produce substantial
amount of reactive species and avoid thermal damage.
Such a source can be used to break down hazardous &
toxic compounds to elemental constituents by high
temperatures. Air plasma, which breaks down the
surrounding air rather than an external fed noble gas, is
also attracting attention because it has great potential in
various biomedical applications and it is highly portable

as it only requires a handy discharge device and a
power source [13].
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Abstract - The influence of inorganic and organic fertigations

during seed germination on A. fristis was evaluated in the
present study. Effect of different concentrations of chemical

(CaCl,) and different organic fertilizers such as Bijamrita and
cyanospray on seed germination at room temperature were
analyzed for protein, amino acid and amylase enzyme in both
untreated and treated ways respectively. Our findings
indicated that during germination the amount of amylase and
amino acid increased at 48th hrs in combination with 25%
Bijamrita and 0.3% cyanospray (50:50) when compared with
other treatments, but, the protein content was significantly
reduced during germination when compared with non-
germinated seeds. Possible optimum conceniration was
determined to induce seed germination and thereafter growth
of seedlings.

Keywords : protein, amino acids, amylase, cyanospray,
bijamrita, seed germination, A. tristis.

l. [NTRODUCTION

tristis is recognized as an easy growing,
Aproductive, tasty and nutritious leaves (Baquar

and Olusi, 1988). The green-colored leaves are
grown throughout the world as ornamentals and in Asian
countries it is occasionally eaten raw in salads and the
soft stems are eaten like asparagus in India. Medicinally
A. tristis is used externally to treat inflammations, and
internally as a diuretic. In Africa A. #istis is grown on a
limited scale in home gardens or as a commercial
vegetable, but it is of little economic significance.

Seed germination and seedling development
are well regulated process in plant physiology involving
high metabolic activity and generation of reactive
oxygen species (ROS). Emergence of the seedling takes
place 3-5 days after sowing with fast vegetative
development. Like maize and sugar cane, Amaranthus
is characterized by the Cé-cycle photosynthetic
pathway, which means a high photosynthesis at high
temperature and radiation and flowering may start 4-8
weeks after sowing. During seed germination, a
breakdown of seed reserves, carbohydrates, and
protein  (Vanderstoep,1981) takes place. Though
germination do not increase the protein value of the
grain or its biological utilization (Colmenares De Ruiz,
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1990), the loss of proteins from the cotyledons could be
due to the transport of amino acids to the growing axis
or to respiratory loss, or it might result in the
accumulation of free amino acids in the cotyledons
(Beevers and Spittoesser, 1968) and free amino acid
contents are increased during germination period (Ali Al-

Heal, 1992).

Bijamrita  (Bija-seed; Amrita-elixir) is a
traditional  biofertilizer especially used for seed
treatment. It enhances germination, protects from

phytopathogenic infections and increases till ring and
plant vigour (Subhash Palekar, 2006). Cyanospray is
produced by biodegradation of coir pith using fresh
water cyanobacterium (Oscillatoria annae) (Malliga
etal, 2012).

Amylases are known to play a major role in
starch breakdown in cereal seeds (Guglielminetti ef al,
1995) and during germination under low oxygen stress,
rice seeds are capable of partial degradation of starch
into readily fermentable carbohydrates to generate the
minimum energy required for growth of the coleopitiles.
Starch is a major energy source for developing rice
embryos and the seedling can be used to supply energy
for growth, and also build up cellulose to make up cell
walls for the new cells that are formed as the seed
grows.

The key objective of this study is to determine
the efficacy of seed germination status of A. #istis using
calcium chloride, Bijamrita, cyanospray and combin-
ation of Bijamrita and cyanospray. The effect of protein,
amino acid and amylase during seed germination of A.
tristis were also analyzed. The main obijective, therefore,
is an attempt to understand the role of protein, amino
acid and amylase during various stages of seed
germination in the respective plant. This study certainly
helps in understanding the effect of inorganic and
organic fertigations on seed germination in A. #ristis at
12, 24, 36 and 48 hrs.

[I.  MATERIALS AND METHODS

a) Calcium Chloride Solution

Different concentrations such as 0.1% to 0.5%
of CaCl, were prepared using distilled water and only
distilled water was used for germination study as
control.

© 2013 Global Journals Inc. (US)
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b) Bijjamrita Solution (Palekar, 2007)

5 Kg of wild cow dung was taken in a cloth and
bound by tape and was submerged in 20 L of water for
12 hrs. Simultaneously, 50g of slaked lime was
dissolved in 1L of water in separate container and kept
stable for overnight. After 12 hrs, this bundle of cow
dung was squeezed thrice, thereby: all the essence of
cow dung will be drawn to water phase (cow dung
extract). 1Kg of soil was dissolved in cow dung extract
by stirring it well. To this, 5L of wild cow urine and lime
water was added and mixed well. The Bijamrita was
applied in different concentrations (12.5%, 25%, 50%
and 100%) and used for germination study.

¢) Organism and culture condiition

A fresh water cyanobacterium belonging to
O. annae was obtained from the germ plasm of NFMC,
Bharathidasan University, Tiruchirapalli, Tamilnadu,
India. The culture was maintained in BG 11 medium
(Rippka, 1979) at 1500 lux light and 25+2°c with 14/10
Light/Dark cycle.
d) Lignocellulosic Waste

Coir pith was collected from coir industries
nearby Srirangam, Tiruchirapalli, Tamilnadu, India.
e) Cyanospay

O. annae with coir pith was inoculated in the
ratio 1:10 (dry weight). After 25-30 days of incubation,
pellets and supernatant of partially degraded coir pith
were separated and the dried pellet was prepared in
different concentrations by dissolving pellet in distilled
water to be used as cyanospray and without germinated
seeds were used for analyzing all the parameter noted
as untreated seeds (Abraham Christopher et al,, 2007).

1) Chemical analysis

Different biochemical parameters like protein
(Lowry et al, 1951), amino acid (Moore and Stein,
1948), and amylase (Katsuni and Fukuhara, 1969) were
analyzed at 12, 24, 36 and 46 hrs of germination.

[1I.  RESULTS AND DISCUSSIONS

a) Protein

The total protein content was high in untreated
seed of A trstis (Fig 1) observed during, germination
period but on the contrary, the protein content was
decreased at moderate level of 25% Bijamrita and 0.3%
cyanospray from 12 - 48 hrs of incubation period. (Fig 1
a-d). Henkel, (1965) reported that calcium chloride lead
to redistribution of nutrient reserves resulting in greater
internodal length in crop. Sashidhar et al, (1977)
reported an increased yield in groundnut when seeds
were treated with one per cent calcium chloride for eight
hours with high free proline accumulation which is an
adaptive mechanism of drought tolerance. However,
the maximum reduction of protein content was observed

in 48th hr in combination with 25% Bijamrita and 0.3%
cyanospray (50:50) preparation when compared with all

other treatments (Fig 1.a-d) and the protein content in
seeds treated with CaCl, (0.5%) was found to be higher
when compared to all other treatments including control.
As the seeds of higher plants accumulate large amounts
of storage proteins during seed development and seed
maturation, which are mobilized to provide building
blocks and energy for seed germination and early
seedling growth upon seed germination (Bewley and
Black, 1994). During seed development and maturation,
storage proteins are broken down into newly
synthesized amino acids which are major source of
amino acid in storage protein.
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Figure? . Effect of different concentrations of CaCl,,Bijamrita and Cyanospray on protein content of Amaranthus
tristis L.

The protein level decreased during germination
in Lupinus leteus L (Mariusz et al, 1992), Australian
sweet lupin (Rumiyati et al, 2012), Ceiba pentandra
seeds (Chekuboyina et a/, 2012), Horse gram seed
(Pek Geok Pang et al, 2012) and chickpea seeds

(Guilherme et al., 2005).
Same results were reported by (Muhammet et

al, 2012) in the case of safflower (Cartharmus tinctorius
L) and (Yoshida et a/, 1997) in Vigna mungo
cotyledons during germination. Considerable decrease
in the protein content was observed in germinating
Lupinus luteus and L. angustifolius (Olczak et al., 1992),
soybeans (Tan-Wilson et al, 1996), Bambara
groundnuts  (Voandzeia subterranea L. Thouans)
(Obizaba and Egbuna, 1992), fluted pumpkin (7e/fairia
occidentalis Hook) (Giami ef al., 1999), and sunflower
seeds (Helianthus annuus) (Balasaraswathi and
Sadasivam, 1997). The loss of proteins from the
cotyledons could be due to the transport of amino acids
to the growing axis or to respiratory loss, or it might
result in the accumulation of free amino acids in the
cotyledons. These reports are similar to the results of
(Beevers and Spittoesser, 1968) in germinating Peas
and in the cotyledons of Mung Bean Seedlings (Kern
and Chrispeels, 1978).

b) Free amino acid
The amino acid content was very low in
untreated seeds, but the control and treated seeds

© 2013 Global Journals Inc. (US)

during germination period showed the presence of more
amino acid content than normal seeds (Fig.2 a-d). From
the data (Fig.2 a-d), it could be observed that all the
treatments during 36-48hrs germination showed
increase in amino acid content especially in combined
effect of Bijamrita with cyanospray (50:50) (Fig.2 a-d) at
48" hr. When compared to all other treatments,
increased amino acid content in certain concentrations
of organic fertigations at 48th hr can be due to induction
of germination, which results in hydrolysis of protein for
their growth thereby releasing amino acids for their
growth.
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Figure 2 . Effect of different concentrations of CaCl,,Bijamrita and Cyanospray on amino acid content of Amaranthus
tristis L.(12, 24, 36 & 48 hrs)

These observations were in agreement with
those of (Boulter and Barber, 1963) on amino acid
metabolism during germination of Viciu fuba L. (Zivile
and Honorata, 2009) reported that amino acid increases
during germination of Broccoli Seeds. The increase in
amino acid content up to 9th day could be due to rapid
hydrolysis of proteins, which resulted in release of free
amino acids. The reduction in total amino acids showed

© 2013 Global Journals Inc. (US)

rapid utilization and rapid translocation to the growing
axis. Similar results were reported by (Ali Al-Heal, 1992)
in Cassia senna seedlings. (Chekuboyina et al., 2012)
observed that there was an increase in amino acids
during germination in Ceiba pentandra seeds.
c) Assay of Amylase

Altristis seeds soaked with water, CaCl2,
Bijamrita (25%) and cyanospray (0.3%) separately, the
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activity of amylase were higher (Fig 3) at 36 and 48 hrs.
But after 48 hrs the equal combination of Bijamrita (25%)

and cyanospray (0.3%) showed better result than other
treatments of seed germination (Fig 3.d).
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(Uriyo, 2001) had also reported same results in
cowpea and found that germination had a high
significant effect (P<0.05) on cowpea a-amylase
activity. a -amylase activity attained a maximum level of
germination for 3 days and had begun to decline on 4th
day (Malleshi et a/, 1989). (Sumathi ef al, 1995) also
showed improvement in a-amylase levels of horse gram,
moth bean and field bean during germination. These
findings agree with other reports regarding a-amylase

© 2013 Global Journals Inc. (US)
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& Fgure 3. Effect of different concentrations of CaCl,,Bijamrita and Cyanospray on amylase content of Amaranthus.
é tristis

production during germination of plant seeds other than
day (Malleshi et a/, 1989). (Sumathi ef al, 1995) also
(Bodin, 1995), millet (Gimbi and Kitabatake, 2002) and
sorghum (Lasekan, 1996).

IV. CONCLUSION

The seeds of A. fristis were rich in proteins and
their levels decreased during the germination process
indicating their key role in the growth of embryonic axis.



Germination caused an increase in amino acid and
amylase content in combination of 25% Bijamrita and
0.3% cyanospray (50:50) at 48hrs. This could be the
optimum concentration to induce seed germination and
thereafter growth of the seedlings. It also suggested that
the period of the most intense mobilization of seed
reserves that were stored in cotyledons occurred at
germination and that the reserves were strongly reduced
at the seedling growth stage.
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Plants Community Composition and Dynamism
During Summer in Tehsil Takht-E-Nasrati Hills,
District Karak, Pakistan

Musharfa Khan * & Farrukh Hussain °

Abstract - Plant life community structure is a key marker of
long-term vegetation change in semi-arid ecosystems. In the
present investigation overall 11 plant communities were
recorded during summer. The number of plant species differs
in different communities. As a whole in plains the Cenchrus-
Zizyphus-Saccharum community was developed and
composed of 36 species. There were 9 tree, 12 shrub and 15
herb species. The importance value contributed by three
dominants species i.e., Zizyphus maurtiana, Aerua persica
and Ahazya stricta was 63.34 while total importance value of
236.66 was provided by the remaining species. The
contribution by tree was 47.76, shrubs (IV = 82.05) and herbs
(V = 170.20). The soil of the area had better calcium
carbonate in the range of (12.3 — 12.7 %), with soil pH (6.06 —
8.13). The concentrations of P and K content were found in the
range of (3.64-3.86 mg Kg™) and (112-127 mg Kg). The EC
was found in the range of (0.15-0.21 dS m™). The soil texture
was found from sandy clay to sandy clay loam. These results
emphasize the continuous need for long-term ground-based
ecological monitoring in conjunction with satellite-based
monitoring of changes in plant life cover.

Keywords . altitudinal effect, community, plant life
structure, life form and leaf size classes.

[. INTRODUCTION

he Tehsil Takht-e-Nasrati hills comprise one of the
Trichest and most curious ecosystems on earth.

The Tehsil Takht-e-Nasrati hills are characterized
by low productivity, high intensity of solar radiation and
high degree of resource seasonality. The vegetation of
this fragile biome is adapted to the insignificant
conditions occurring with thin populations. Tehsil Takht-
e-Nasrati high altitude grazing area are very important
being a wild life habitat, water catchment and a
livelihood source for nomadic and transhumant
inhabitants. The community structure and distribution
patterns of Tehsil Takht-e-Nasrati and their hills have not
been given due attention till the date by the plant
ecologists, and hence poorly understood (Khan, 2012).
The distribution and community structure of plant life is
governed by adverse edaphic and climatic factors;
mainly by rainfall and redistribution of water that
decrease with the increase in altitude. Temperature is
also one of the most important limiting factors
controlling the distribution and community structure of

Author o o : Department of Botany, University of Peshawar, Pakistan.

Tehsil Takht-e-Nasrati plant life. Here the altitude has
much greater effect on temperature than latitude. Mean
annual temperature decrease with increase in elevation,
more rapidly in summer than in winter. This altitude
based temperature gradient is the vital factor shaping
the plant life types and determining their diversity and
distribution (Heaney and Proctor, 1989; Tanner et al,
1998; Vazquez and Givnish, 1998).Hilly areas are
characterized by scanty rainfall, high ultraviolet (UV)
radiation, high wind velocity, blizzards, low temperature
and snowstorms. The plants of this zone show an
adaptation to these conditions and are generally
dwarfed, stunted, wooly or spiny, and develop a mosaic
patch of different forms. They possess an early growth
initiation with a tiny vegetative period ranging from
several days to a few months. The community as a
whole usually exhibits seasonal fluctuations, and its
structure and composition are strongly influenced by the
extent to which periodic phenomena in the individuals
are adjusted to each other (Kershaw, 1973). In Tehsil
Takht-e-Nasrati, the hilly area cover 50% (Khan et al.,
2011). These areas are used for grazing throughout the
year. The hilly area are severely degraded due to
nomadic and sedentary livestock overgrazing. Due to
huge population increases and frighteningly increasing
urbanization practices, existing reserve forests and
grazing lands are overburdened with community rights
making it impossible to reduce the grazing pressure
(Gupta & Nanda, 1970; Gupta, 1977). Grazing practices
are one of the important determinants of vegetation
distribution patterns and having most obvious impact on
the floral biodiversity of an area (Vallentine, 2001). Many
researchers (Vigne, 1842; Duthie, 1892; Stewart, 1961;
Dickore, 1995; Negi, 1995; Sardar, 1997; Stainton, 1998;
Shinwari and Gillani, 2002) have studied different
aspects of vegetation structure and distribution patterns
in different parts of Pakistan. Phytosociology or plant
sociology is an invaluable method for vegetation survey
and assessment involving investigation of charac-
teristics of plant communities using simple and rapidly
employing field techniques (Rieley and Page, 1990). In
the present study, an effort has been made to
investigate and analyse correlation of vegetative
attributes with key environmental factors i.e. altitude.
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11. RESEARCH AREA

The Tehsil Takhti Nasratti is situated at 32.47° to
33.28° North and 70.30 ° to 71.30° East. The Tehsil is
bounded by Tehsil Banda Dawood Shah on the North
West, Tehsil Karak on the North East, District Mianwali
and District Lakki Marwat on the South East, and Tribal
area Adjoining District Bannu on the South West (Fig. 1).
The total area of Tehsil is about 613.66 Sqg. kilometer.
Majority of the area consists of rigged dry hills and
rough fields areas i.e. 323.97 Sqg. kilometers and
agriculture land is about 289.7 Sqg. kilometer. The major
income source of the people is Agriculture, which is rain
depended. The area is situated at 340 m above the sea
level. Environmental data showed that mean air

temperature was high in month of June (39.5° C) and
low in month of September (21.95° C), relative humidity
was high (77.21%) in month of September and low
(80.73 %) in May, rainfall (121.6 mm) was high in July
and low (31.6 mm) in May, soil temperature (26.77° C)
was high in month of July, wind speed was high in
month of June (5.5 Km/h) and low (3.7 Km/h) in
September, which indicated dry condition during
summer. Summer season started from May to
September in the area and 11 plant communities were
recognized in plains. The investigated area shows
altitudinal variation i.e. from 340m - 500m. This also
caused deviation in plant life structure (Table 1).
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PLANTS COMMUNITY COMPOSITION AND DYNAMISM DURING SUMMER IN TEHSIL TAKHT-E-NASRATI HILLS, DISTRICT
KARAK, PAKISTAN

Some serious ecological operating problems
facing to the area are as follows:

a) Deforestation
A serious ecologically operating problem is
rapid cutting of plants (Fig. 2).

b) Over Grazing
Grazing, browsing, and trampling by domestic

livestock is a serious problem in the area (Fig. 3).
Grazing has caused to decline vegetation where
palatable species have been reduced and non-palatable
species increased.

Figure 2 Cutting of Acacia modesta for fuel and
fodder purposes is common in the area

¢) Shorlage of Water
Water shortage is one of the most threatening
factors for irrigation and drinking because the rainfall is

.

Figure 4 . Drinking water is a serious problem
in the area

a) Soil Salinity

Some areas like Warana is facing salinity
hazard. The water is neither suitable for cultivation nor
for drinking It has poor sparse vegetation.

e) Soil Erosion

Soil erosion by the seasonal torrential stream
water / wind in the plain and by rainwater in sloping area
is also a threat to habitat (Fig. 6).

Figure 3 . Grazing of trees by goat

scanty in the areaand it is transported from far off
places by donkey, Camel etc or on heads (Figs. 4, 5).

Figure 5 . Open storage water tank for collection
of rain water

Figure 6 . Soil erosion is common ecological problem in
the area. See exposed hard bed rock
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/able 7 . Meteorological data of Tehsil Takht -e -Nasrati for the year 2001-2010

Months Tem?gg)ature Humidity (%) Rainfall | Soil temperature | Wind speed (Km Per

Max Min Max Min (mm) (C°) Average Hour)

January 19.18 4.26 75.80 35.24 27.43 7.03 2.9

February 21.69 7.29 77.39 42.23 37.72 9.14 3.2

March 28.20 | 12.06 | 75.38 35.23 37.17 13.89 3.5

April 34.74 | 1794 | 66.12 29.42 36.54 19.02 5.2

May 38.32 | 22.33 | 59.66 30.73 31.6 21.87 5.4

June 39.50 25.9 59.96 32.89 74.24 25.78 55

July 38.44 25.76 73.33 38.76 121.6 26.77 5.2

August 36.66 | 2529 | 75.68 42.61 108.3 26.37 41

September | 3547 | 21.95 | 77.21 39.29 61.58 23.49 3.7

October 32.33 16.79 | 71.55 35.51 15.13 20.09 35

November 26.71 10.01 71.56 36.66 5.80 14.10 3.2

December 21.93 5.67 75.20 35.90 15.38 8.96 3.1

Mean 31.1 16.27 71.57 36.21 47.71 18.04 4.04

Source: Agricultural Research Farm Ahmad Wala Karak.
1. MATERIALS AND METHODS following standard methods (Bouyoucos, 1962;

The phytosociological expeditions were carried
out in the summer, 2010 -2011 to the Tehsil Takht-e-
Nasrati. Quadrat method was used to study and analyse
the plant life dynamics as well as to collect the primary
data for statistical analyses. A total of 11 sites were laid
in the study area. 10 Quadrats were laid in each
selected sites having best representation of floral
biodiversity and geographic extent of the area.
Vegetation attributes including frequency, density and
cover were recorded along with environmental
coordinates like latitude, longitude, altitude and slope
using GPS. The importance value of each species was
compiled adding RD, RF and RC following Hussain
(1989). On the basis of the highest importance values of
the first three dominant species from each layer, the
communities were established and named. Plants from
the premises of sampling points as well as isolated
vegetation patches were also collected to record
maximum number of species and their distribution
patterns. Collected samples were pressed, dried and
transported to herbarium of University of Peshawar
Khyber Pakhtun Khawa, Pakistan, where they were
identified and classified following Stewart (1961) and
Nasir and Ali (1972-1994).

IV. EDAPHOLOGY

Two kg soil sample was collected from 11 sites
of Tehsil Takht-e-Nasrati up to 15 cm depending upon
the area situation using the outer periphery of plants
canopy or at the centre of plants with the help of soil
auger and mixed to make a composite sample. It was
dried and passed through 2 mm sieve and stored in a
polythene bag. There were 5 replicates from each site.
These were analyzed for different chemical and physical
parameters including soil texture, organic matter, lime
contents, pH, EC, phosphorus and potassium as

(US)

Hussain, 1989; Jackson, 1962).

V. RESULTS

a) Stand -1 (500- 599 m)

In stand 1, total 7 sites were studied i.e.
Chokara, Ambiri Kala, Takht-e- Nasrati, Siraj Khel,
Shahidan Banda, Zarki Nasrati and Shawa in which 7
communities i.e. Cyrmbopogon-Rhazya-Zizyphus comm-
unity (CR2), Cymbopogon-Saccharum-Zizyphus
community (SCZ), Fagonia-Rhazya-Zizyphus community
(FRZ), Cleome-Phoenix-Capparis community (CPC),
Cenchrus-Cassia-Zizyphus community (CCZ), Capparus
-Aerua-Acacia community (CAA), Boerhavia-Acacia-
Capparus community (BAC) were recorded respectively.
Entirely 34 plant species consist of 6 trees, 12 shrubs,
13 herbs and 3 grasses were documented forming the
Zizyphus-Aerua-Rhazya community (ZAR). The highest
number of plant species (23) were present in CPC.
The highest number of tree (4) were present in CRZ,
SCZ and CPC while shrubs (8) in CAA and herbs (10) in
CPC. The Importance value contributed by three
dominants species was 63.98 while total importance
value of 236.02 was provided by the remaining species.
Furthermore, the highest TIV given by trees (65.83) was
present in BAC, shrubs (103.72) in SCZ at Shawa and
Ambiri Kala respectively while TIV of herbs (146.78) and
grasses (116.29) were found high in CPC and CRZ
respectively (Table 29).

i.  Cymbopogon-Rhazya-Zizyphus community (CRZ)
Cymbopogon-Rhazya-Zizyphus community
established at Chokara. A total of 18 species were
recorded in the site which consisted of 4 tree, 5 shrub, 6
herb and 3 grass species. The Importance value
contributed by three dominants species i.e.
Cymbopogon jwarancusa, Rhazya stricta and Zizyphus
maurtiana was 145.25 while total importance value of
154.75 was provided by the remaining species. The



contribution by tree was 28.33, Shrubs 84.82, herbs
70.56, and grasses 116.29 (Table 41). The qualitative
examination of biological spectrum showed that
hemicryptophytes (6 spp., 33.33 %) dominated followed
by nanophanerophyte and megaphanerophyte (4 spp.,
22.22 %) each. In leaf size examination, microphyll (10
spp., 5555 %) was the dominant class in this
community. The community preferred to grow on high
percentage of clay (49 %) and low amount of sand (47
%) and silt (4 %) particles. The soil of the community
had better lime contents (12.3 %) with soil pH (7.26).
The concentrations of P and K content were initiated in
the range of 3.81 and 121 mg Kg'. The community
preferred EC and SOM in the range of 0.15 dS m™ and
1.31 % respectively. The soil texture was found sandy
clay (Table 3).
i. Cymbopogon-Saccharum-
(5C2)

This community was developed at Ambiri Kala.
The dominated plant species on the basis of importance
value were Cymbopogon jwarancusa (VN = 64.8) in
herbs stratum, Saccharum bengalense (IV = 39.6) in
shrubby stratum and Zizyphus maurtiana IV = 10.8) in
tree stratum. Other important species included
Astragalus psilocentros (N = 39.2), Aerua persica (IV =
36.4) and Acacia modesta (N = 8.64). In this
community, 18 plant species were recorded which
composed of 4 tree, 6 shrubs, 4 herb and 3 grass
species. The Importance value contributed by tree was
27.52, shrubs (IV = 103.72), herbs (IV = 63.08), and
grasses (IV = 105.69) (Table 42). The qualitative
biological spectrum examination of leaf size showed that
microphyll (9 spp., 52.94 %) was the dominant class. In
life form examination, hemicryptophytes (6 spp., 33.33
%) dominated followed by nanophanerophyte and
megaphanerophyte (4 spp., 22.22 %) each . The
community preferred to grow on high percentage of clay
(51 %) and low amount of sand (46 %) and silt (3 %)
particles. The soil of the community had better lime
contents (12.4 %) with soil pH (7.34). The concentrations
of P and K content were initiated in the range of 3.84 &
123 mg Kg"'. The community preferred EC and SOM in
the range of 0.16 dS m™ and 1.19 % respectively. The
soil texture was found sandy clay (Table 3).
iii. Fagonia-Rhazya-Zizyphus community (FRZ)

FRZ community (Fagonia-Rhazya-Zizyphus)
was structured at Takht-e-Nasrati and composed of 18
species. There were 3 tree, 5 shrubs, 8 herb and 2 grass
species. The dominated plant species on the basis of
importance value were Fagonia cretica (IN = 46.8),
Rhazya stricta (N = 40.4) and Zizyphus maurtiana (IN =
28.3). Other important species included Witharia
coagulans (IV = 15.1) in shrubby stratum, Cymbopogon
jwarancusa (N = 31.1), Carthamus oxycantha
(IV=27.5), Eragrostis poaoides (VN = 26.4) in
herbaceous stratum and Acacia modesta (IN = 5.53) in

Zizyphus  community

tree stratum. The Importance value contributed by tree
was 37.72, shrubs (IV = 76.16), herbs (IV=120.73) and
grasses (IV = 65.88) (Table 43). The biological
spectrum showed that hemicryptophytes were the
leading life form classes (33.33 %) followed by
therophyte (28.77%). Mirophyll and leptophyll were the
dominant leaf size classes represented by (44.44%) and
(27.78 %) plant species respectively . The community
preferred to grow on high percentage of sand (56 %)
followed by clay (38 %) and silt (6 %) particles. The soll
of the community had better lime contents (12.5 %) with
soil pH (7.21). The concentrations of P and K content
were initiated in the range of 3.72 & 117 mg Kg™'. The
community preferred EC and SOM in the range of 0.18
dS m™ and 1.23 % respectively. The soil texture was
found sandy clay (Table 3).

iv. Cleome-Phoenix-Capparis community (CPC)

This community was developed at Siraj Khel.
Dominant plant species on the basis of important values
were Cleome viscosa (IV = 35.1) in herbaceous stratum,
Phoenix dactylifera (IV=30.9) in tree stratum and
Capparis decidua (N = 24.7) in shrubby stratum. In this
community 23 plant species were recorded which
composed of 4 tree, 6 shrubs, 10 herb and 3 grass
species. The Importance value contributed by tree was
46.79, shrubs (IV = 71.35), herbs (IV = 146.74) and
grasses (IV = 35.04) (Table 44). The biological
spectrum showed that therophytes was the leading
dominant life form class (7 spp., 30.43 %) followed by
hemicryptophytes (5 spp., 21.74 %). Mirophyll (11 spp.,
4783 %) was dominant leaf size class followed
byleptophyll (6 spp., 26.09 %) and nanophyll (4 spp.,
17.39 %) in the community. The community preferred to
grow on high percentage of sand (53 %) followed by
clay (45 %) and silt (2 %) particles. The soil of the
community had better lime contents (12.4 %) with soil
pH (7.93). The concentrations of P and K content were
initiated in the range of 3.64 and 112 mg Kg'. The
community preferred EC and SOM in the range of 0.15
dS m™ and 1.23 % respectively. The soil texture was
found sandy clay (Table 3).

v. Cenchrus -Cassia-Zizyphus community (CRZ)

In Shahidan the Cenchrus-Cassia-Zizyphus
community was established and dominated by
Cenchrus biflorus (N = 38.2) in herbaceous stratum,
Cassia angustifolia (N = 35.7) in shrubby stratum and
Zizyphus maurtiana (N = 25.2) in tree stratum on the
basis of important values. Other important plant species
with respect to Importance values were Rhazya stricta
(IV = 33.9), Withania coagulans (N = 23.8), Fagonia
cretica (IV = 28.5) and Acacia modesia (IN = 8.62). A

total of 15 glant species in the site composed of 3 tree,
4 shrubs, 8 were included in herbaceous stratum. The

Importance value contributed by tree was 38.4, shrubs
(IV = 100.3), herbs (IV = 112.38) and grasses (IV = 48)
(Table 45). Therophytes (4 spp., 26.67%) was the
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dominating life form class. Mirophyll (10 spp., 66.67%)
had comprised leading leaf form class followed by
leptophyll (3 spp., 20 %) . The community preferred to
grow on high percentage of clay (51 %) followed by
sand (43 %) and silt (6 %) particles. The soil of the
community had better lime contents (12.4 %) with soil
pH (6.89). The concentrations of P and K content were
initiated in the range of 3.67 & 115 mg Kg'. The
community preferred EC and SOM in the range of 0.17
dS m' and 1.26 % respectively. The soil texture was
found clay (Table 3).

vi. Capparis -Aerua -Acacia community (CAA)

Capparis- Aerua- Acacia community was
composed of 20 species comprising 2 tree, 8 shrubs,
7 herb and 3 grass species at Zarki Nasrati. Importance
value contributed by three dominants species i.e.
Capparis spinosa, Aerua persica and Acacia modesta
was 87.35 while total importance value of 212.65 was
provided by the remaining species. The contribution by
tree was 36.89, shrubs 97.9, herbs 119.91 and grasses
45.3. The associated species in herbaceous stratum
included Cynodon dactylon (N = 31.6), Tribulus
terrestris (N = 29.6) and Fagonia cretica (IN=23),
Saccharum bengalense (N = 12.2) and Astragalus
psilocentros (IN = 12) in shrubby stratum. In tree
stratum, the important species was Zizyphus maurtiana
(IV = 15.9) (Table 46). The life form spectrum showed
that hemicryptophytes (5 spp., 25%) was dominant life
form class followed by therophytes and chemophytes (4
spp., 20%) each. Microphyll (11 spp., 55 %) was
dominant group of the leaf size class followed by
leptophyll (4 spp., 20 %) . The community preferred to
grow on high percentage of sand (57 %) followed by
clay (39 %) and silt (4 %) particles. The soil of the
community had better lime contents (12.4 %) with soil
pH (7.18). The concentrations of P and K content were
initiated in the range of 3.71 & 114 mg Kg'. The
community preferred EC and SOM in the range of 0.16
dS m' and 1.24 % respectively. The soil texture was
found sandy clay (Table 3).

vii. Boerhavia-Acacia-Capparis community (BAC)
Boerhavia-Acacia-Capparis community was
established at Shawa and is dominated by Boerhavia
diffusa (N = 50.5), Acacia modesta IV = 41.2) and
Capparis spinosa (IV = 34.3). Co dominant species
included Aerua persica (48.21) in ground stratum;
Capparis decidua (N = 25.2) and Withania coagulans
(IV=9.02) were making shrubby stratum. The associated
species of he tree stratum included Zizyphus maurtiana
(IV = 17.9). The community was composed of 12
species comprising of 3 tree, 5 shrubs and 4 herb
species. The Importance value contributed by tree was
65.61, shrubs (IV=88.28) and herbs (IV = 146.10)
(Table 47). Megaphanerophytes and chamophytes were
the dominant class of the biological spectrum (3 spp.,
25%) each. In leaf size classes, microphyll (8 spp.,

(US)

66.67 %) followed by leptophyll (3 spp., 25%) . The
community preferred to grow on high percentage of
sand (63 %) followed by clay (32 %) and silt (5 %)
particles. The soil of the community had better lime
contents (12.4 %) with soil pH (7.41). The concentrations
of P and K content were initiated in the range of 3.86
and 125 mg Kg™'. The community preferred ECand SOM
in the range of 0.16 dS m™ and 1.28 % respectively. The
soil texture was found sandy clay loam (Table 3).

b) Stand -2 (600 - 699 m)

In stand 2, 4 communities i.e. Zzyphus-
Capparis-Phragmifes ~ community  (ZCP),  Aerua-
Capparis-Zizyphus ~ community  (ACZ),  Fagonia

Zizyphus-Saccharum community (FZS), Zizyphus-Aerua-
Capparis community (ZAC) consist of 36 plant species
in which 6 trees, 11 shrubs, 15 herbs and 4 grasses
were present in Kandu Khel, Shadi Khel, Sarki Lawager
and Shnawa respectively. The highest number of herbs
(7) and grasses (5) were present in ACZ and ZCP
respectively.  The highest TIV contributed by three
dominant species is 132.56 present in ZAC at Shnawa
while low (79.48) in FZS at Sarki Lawager. The highest
TIV of trees (72.56), shrubs (IV = 97.73) were present in
ACZ while herbs (IV = 107.59) and grasses (IV = 112.9)
were present in FZS and ZCP respectively (Table 29).

i. Eragrostis-Zizyphus-Capparis community (EZC)

Eragrostis-Zizyphus-Capparis community was
composed of 16 species included 2 tree, 7 shrubs, 5
herb and 2 grass species at Kandu Khel. The
Importance value contributed by three dominants
species i.e. Eragrostis poaoldes, Zizyphus maurtiana
and Capparis decidua was 132.79 while total
importance value of 167.21 was provided by the
remaining species. The contribution by tree was 50.94,
shrubs (IV = 76.24), herbs (IV=103.36) and grasses (IV
= 69.46). Other important plant species on the basis of
important value were FRhazya Stricta, Astragalus
psilocentros, Boerhavia diffusa and Cenchrus biflorus
(Table 48). The biological spectrum showed that
hemicryptophytes and therophytes were the leading life
form classes (4 spp., 25 %) followed by chamophytes (3
spp., 18.75%). Mirophyll and leptophyll were the
dominant leaf size classes represented by 37.5 % and
31.25 % plant species respectively . The community
preferred to grow on high percentage of clay (41 %)
followed by sand (39 %) and silt (20 %) particles. The
soil of the community had better lime contents (12.5 %),
EC (0.19 dS m™) and SOM (1.27 %) with soil pH (7.64).
The concentrations of P and K content were initiated in
the range of 3.78 and 119 mg Kg™ respectively. The soil
texture was found clay (Table 3).

ii. Aerua-Acacia-Capparis community (AAC)

This community was established at Shadi Khel.
The dominated species on the basis of important value
were Aerua persica (N = 48.3) in ground stratum,
Acacia modesta (N = 24.3) in tree stratum and



Capparis decidua (IV = 23.5) in shrubby stratum. In this
community 20 plant species were recorded which
composed of 4 tree, 7 shrubs, 7 herb and 2 grass
species. The Importance value contributed by tree was
56.72, shrubs (IV = 79.76), herbs (IV=133.05) and
grasses (IV = 30.42) (Table 49). Hemicriptophytes were
the dominant class of the biological spectrum (6 spp.,
30 %) followed by megaphanerophytes (5 spp., 25 %).
In leaf size classes, microphyll (9 spp., 45 %) were
dominant followed by leptophyll (5 spp., 25 %). The
community preferred to grow on high percentage of
sand (57 %) followed by clay (38 %) and silt (5 %)
particles. The soil of the community had better lime
contents (12.4 %), EC (0.2 dS m™) and SOM (1.28 %)
with soil pH (7.74). The concentrations of P and K
content were present in the range of 3.71 and 128 mg
Kg™. The soil texture was found sandy clay (Table 3).

iii. Tribulus -Periploca -Zizyphus community (TPZ)

The TPZ community (7rbulus—Perijploca-Zizyphus) was
established at Sarki Lawger. This community was
supported by 19 plant species including 4 tree, 7
shrubs, 7 herb and 3 grass species. The Importance
value contributed by three dominants species i.e.
Tribulus  terrestris, Periploca aphylla and Zizyphus
maurtiana was 83.78 while total importance value of
216.22 was provided by the remaining species. The
classes. The community preferred to grow on high
herbs (IV = 138.49) and grasses (IV = 33.88) (Table

50). The life form spectrum showed that
hemicryptophytes (5 spp., 26 %) was dominant life form
class  followed by nanophanerophytes and

chamophytes (4 spp., 21.05 %) each. Microphyll (10
spp., 52.63 %) was leading group of the leaf form
contribution by tree was 39.42, shrubs (IV = 88.2),
percentage of sand (59 %) followed by clay (33 %) and
silt (8 %) particles. The soil of the community had better
lime contents (12.5 %), EC (0.2 dS m™) and SOM (1.19
%) with soil pH (7.24). The concentrations of P and K
content were present in the range of 3.79 and 109 mg
Kg™. The sail texture was found sandy clay loam (Table
3).
iv. Boerhavia-Zizyphus-Capparis community (BZC)
This community was developed at Shanawa
and composed of 11 species. There were 3 tree, 4
shrubs and 4 herb species Dominant plant species on
the basis of important values were Boerhavia diffusa (IV
= 61.84) in herbaceous strata, Zizyphus maurtiana
(IV=42.6) in tree strata, and Capparis spinosa (N =
34.93) in shrubby strata. The Importance value
contributed by tree was 59.13, shrubs (IV = 78.82) and
herbs (IV=162.05) (Table 51). Mirophyll was the
dominant leaf size class represented by 8 plant species
(72.73 %) and megaphenerophytes were the leading
dominant life form classes (4 spp., 36.36%) . The
community preferred to grow on high percentage of
sand (56 %) followed by clay (37 %) and silt (7 %)

particles. The soil of the community had better lime
contents (12.5 %), EC (0.21 dS m™) and SOM (1.21 %)
with soil pH (7.62). The concentrations of p and K
content were present in the range of 3.69 and 131 mg
Kg'. The soil texture was found sandy clay. Soil erosion
was high resulted in low mineral composition in the soil
(Table 3).

VI. DIsCUSSION

The investigated area comprised of 36 species
in the 11 communities during summer. The
environmental factors, habitat and different plant life
determined communities’ structure. Plants communities
are useful in classification, naming and identification of
plant life structure. Muller Dumbois & Ellenberg (1974)
stated that plant community structure interpret and
analyze the plant life at diverse revelation and offer
immediate information regarding plant life and are origin
for deduction of future alteration. Brinkmann et a/. (2009)
evaluated the plant life reaction to ecological situation of
open woodlands along an altitudinal and animal
palatability preference. The factors which influenced
plant life structure are unplanted settlements,
overgrazing, erosion, land sliding, habitat destruction,
poverty and anthropogenic activities. In summer, 22
plant communities were identified at various parts of the
investigated area at different altitudes. In summer, the
plant number are limited due to unavailability of water
and high temperature. The diverse plant communities
documented in diverse seasons reflected different
remains as recognized by Champion ef a/. (1965).

Soil is essential that has continued life on earth
and it also helps the plants’ growth that increased the
competition of grazing animals and human. According
to Tumner et al. (2004) and Shameem ef al. (2011) stated
that the distinctive habitation altered due to increasing
human transportation and population. Other progression
results into increased the expected attack of organism
has been happening the world over. Plant life changed
the physical and chemical properties of soil. It improves
the soil inliltration, structure and prevents erosion.
Shameem et al (2011) and Buckman & Brady (1967)
described that the resources of soil is limited and its
physical and chemical properties are restricted mostly
by humus and clay. Several research works dealing with
different features of plant life from diverse parts of the
state have been taken out form time to time (Stewart,
1982; Dar et al,, 2001). The investigated area presents a
limited number of animal and plant species. The
investigated area is more suitable for the legume plant
due the presence of high content of sand particles in the
area. The mountains range present in the east of the
consisted of sandy hills therefore it is called SHINGHAR
(In local language Pashto; Shin: sand, Ghar: Hill). The
water flow was occur from east to west due to altitudinal
difference. Plant growth somewhat indirectly manipu-
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lated through soil structure. It also effects the seedling
growth which is very sensitive to physical condition of
soil texture. The rigid compacted layer slows down the
growth of the seedling for root cannot penetrate easily in
such sail.

VII.  CONCLUSION

The area still needs very detailed and
comprehensive  investigations  regarding  different
vegetative attributes and their correlation  with
environmental as well as anthropogenic variables. A
single study can not serve the whole purpose in such a
large, diverse and geographically important area.
Repeated and integrated explorations are recomm-
ended in all parts of Tehsil Takht-e-Nasrati to explore the
dynamic and variations in floral biodiversity. Grazing
practices need to be limited and monitored along with
creating the awareness among the grazers about
conservation and  sustainable management  of
grasslands. Fenced vegetation plots should be
designed at regular intervals to act as seed banks in
whole Tehsil. Grazing practices should be synchronized
with plant growth seasons so that damage to vegetation
during flowering stage can be avoided. A great deal can
be done about the ethnobotanical application of the
local flora by identifying, investigating and evaluating the
utilization practices of local folklore. The most important
point to be considered is conservation of endemic flora,
which has its restricted distribution in the study area and
is posed with severe threats due to overexploitation by
grazing, medicinal plant harvest and harsh
environmental conditions.
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Table 2 - The number of species and share relative importance value of tree, shrubs, herbs and grasses among the
different communities during summer of Tehsil Takht-e- Nasrati, District Karak

Research (C) Volume XIII Issue [I Version |

Frontier

Global Journal of Science

TV
Commu Total Tree Shrubs Herbs | Grasses | contribution TIV by TIV by TIV by TIV by TIV by
Stand Sites nities Species by three remaining tree shrubs herbs grasses
dominant species
Asa RCzZ 34 6 12 13 63.98 236.02 40.11 88.9 112.48 58.39
whole
Chokara CRz 18 4 5 6 145.25 154.75 28.33 84.82 70.56 116.29
1 Ambiri SCz 18 4 6 4 91.6 208.94 27.52 | 1038.72 63.07 105.69
Kala
Takht-e- FRZ 18 3 5 8 115.35 184.65 37.65 76.21 128.66 57.48
Nasrati
Siraj Khel CPC 23 4 6 10 90.69 209.31 46.79 71.35 146.78 35.08
Shahidan CCz 15 3 4 6 99.1 200.9 38.4 100.3 112.38 48.92
Zarki CAA 20 2 8 7 87.35 212.65 36.89 97.9 119.91 45.3
Nasrati
Shawa BAC 12 3 5 4 126.09 173.91 65.83 88.09 146.08 -
Asa ZBC 29 6 11 9 84.41 215.59 51.55 | 80.76 134.24 33.44
whole
2 Kandu EZC 16 2 7 5 132.79 167.21 5094 | 76.24 103.36 69.46
Khel
Shadi AAC 20 4 7 7 96.08 203.92 56.75 79.78 133.05 30.42
Khel
Sarki TPZ 19 4 7 7 83.78 216.22 39.4 88.2 138.5 3.9
Lawager
Shanawa BzZC 11 3 4 4 139.35 160.65 59.13 78.82 162.05
Table 3 : Physiochemical analysis of soil of Tehsil Takht-e-Nasrati, District Karak
o) —
g T 3 5 8 | x %
I = Q. 3 3 ow (@) w =
Stand Sites 2| = RO o | = @ | @ |5 2| = £
S| RT3 BRI 2 2° &
= a4 T < ~ Q «Q Q
[0] - 7]
@ 7))
1 Chokara CRz | 7.26 0.15 12.3 1.31 3.81 121 | 47 | 49 4 Sandy Clay
Ambiri Kala SCz | 7.34 0.16 12.4 1.19 3.84 | 123 | 46 | 51 3 Sandy Clay
Takht-e- Nasrati FRz | 721 | 018 | 125 | 1.23 | 3.72 | 117 | 56 | 38 6 Sandy Clay
Siraj Khel CPC | 7.93 0.15 124 1.23 3.64 | 112 | 53 45 2 Sandy Clay
Shahidan CCZ | 6.89 0.17 12.4 126 | 3.67 | 115 | 43 51 6 Clay
Zarki Nasrati CAA | 718 | 016 | 124 | 124 | 371 | 114 | 57 | 39 4 Sandy Clay
Shawa BAC | 7.41 0.16 12.4 1.28 3.86 | 125 | 63 32 5 Sandy Clay
Loam
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Average 732 | 016 | 124 | 1256 | 375 | 118 | 52 | 43. | 43 Sandy Clay
A 6
2 Kandu Khel EZC | 764 | 0.19 | 125 127 | 3.78 | 119 | 39 | 41 20 Clay
Shadi Khel AAC | 7.74 0.2 124 | 1.28 | 3.71 128 | 57 | 38 5 Sandy Clay
Sarki Lawager TPZ | 7.24 0.2 125 | 119 | 379 | 109 | 59 | 33 8 Sandy Clay
Loam
Shanawa BzC | 7.62 | 0.21 12.5 1.21 3.69 | 131 | 56 | 37 7 Sandy Clay
Average 756 | 0.2 124 | 124 | 374 | 122 | 52 | 37. 10 Sandy Clay
8 3

Table 4 .

different communities during summer of Tehsil Takht-e- Nasrati, District Karak

The number of species and share relative importance value of tree, shrubs, herbs and grasses among the

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

SNo | Communities | crz | scz | FRz | crc | coz | oaa | Bac | Ezc | mac [Pz | BzC
1 Acacila modesta Wall. 863 | 864 | 573 | 3.19 | 862 | 21 412 | - 24.3 | 9.88 11.33
2 Acacia nilotica (L.) Delice 6.48 | 1.68 | 3.72 | 6.87 | - - 6.53 | 814 | 5.77 | - -

3 Dalbergia sissoo Roxb 3.38 | 553 | - - - - - - 424 | - -

4 Gymnosporia royleanaWall. ex M. A. Lawson | - - - - - - - - - 5.44 -

5 Monotheca buxifolia (falk) A.DC. - - - - - - - - - 4.82 -

6 Phoenix dactylifera L. - - - 309 | 466 | - - - - - -

7 Prosopis julifiora (Sw.) DC - - - - - - - - - - 5177
8 Punica granatum L - - - - - 9.75 | - - 101 | - 18.84
9 Zizyphus maurtiana Lam 9.8 108 | 283 | 579 | 252 | 1569 | 179 | 428 | 224 | 19.3 42.6

1 Astragalus psilocentros Fisch - 392 | - 366 | - 12 112 1829|162 | - -

3 Calotropis procera (Wild) R.Br. - 372 | - 8.64 | - 1.8 - 526 | 7.04 | 9.63 -

4 Capparis deciduas (Forssk). Edge worth. - 4.05 | - 24.7 | - 115 | 252 | 372|235 | 11.2 16.12
5 Capparus spinosal.. - - - - - 33.6 | 343 | - - - 34.93
6 Cassia angustifolia Vahl - - - - 357 | - - - - - -

7 Periploca aphylia Decne. 5.63 | - - - - - - 587 | - 28.7 -

8 Rhazya stricta Dcne 603 | 11.3 | 404 | 154 | 339 | 572 | 853 | 119 | 128 | 10.2 8.933
9 Saccharum bengalense Retz. 6.53 | 396 | 103 | - - 122 | - 4.04 | 3.7 - -

10 Saccharum spontaneum L. 4.84 | - 545 | - - - - - - 17.9 -

11 Withania coagulans (Stocks) Dunal - - 151 | 951 | 238 | - 9.02 | 364 | - 5.81 -

12 Zizyphus nummularia (Burm.f) W.&A 756 | 1.7 497 | 95 681 | 113 | - - 6.37 | 47 -

1 Aerua persica (Burm.f) Merrill 118 | 364 | - 9.7 - 327 | 481 | - 48.3 | - 49.58
2 Boerhaavia diffusa auct plur. 133 | 629 | 589 | 325 | 111 | 533 | 505 | 324 | 7.58 | 20.6 61.84
3 Carthamus oxycantha Bieb. - 421 | 393 | 756 | 115 | 129 | 196 | - 179 | - 27.51
4 Cenchrus biflorus Hook. f. - - - 159 | 382 | - - 31.3 | 10.2 | 24.4 23.14
5 Cleome viscosa L. 561 | - - 351 | - - - - - - -

6 Cymbaopogon jwarancusa (Jones) Schult 752 | 269 | 311 | 887 | - 4.9 - - 785 | 136 -

7 Cynodon dactylon (L.) Pers 222 | 648 | 79 189 | 14 316 | - 16.7 | 22.6 | 20.3 -

8 Cyperus rotundus L. - - 275 | 113 | - - - 253 | 226 | - -

9 Echinops echinatus D.C. - - - - - 1.1 | - - - 17.1 -

10 Eragrostis poaoides  Beauv 189 | 209 [ 264 | 729 | 35 8.81 | - 52.7 | - - -

11 Euphorbia prostrate Ait. - - 892 | 189 | - - - - - - -

12 Fagonia cretica L 16.8 | - 46.8 | 334 | 285 | 28 - 4.81 | - 20.3 -

13 Salvia moorcroftiana Wallich ex Benth. - - 219 | - - - - - - - -

14 Solanum surattense  Burm f. 142 | - - 755 | 175 | 533 | - - 123 | 204 -

15 Tribulus terrestris L 886 | 143 | 589 | 405 | 553 | 296 | 279 | 955 | 142 | 358 -
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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
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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,
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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
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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
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6.4 Author Material Archive Policy
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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.

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

Xl



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.
®  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.
e 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.
®  |eave out information that is immaterial to a third party.

Results:

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

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

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

e  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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