A Referred Journal ISSN: 2454-6151 (Print)

BHARAT JOURNAL OF SCIENCE, TECHNOLOGY & HUMANITIES

(An International Biannual Journal for Multidisciplinary fully referred Journal)

VOLUME -8 ISSUE -1 July - 2022

Green synthesis of Silver Nanoparticles using Aegle marmelos Leaf Extract

R.V. MATHAI, J.C. MITRA, S.K. SAR 01-05
Analytical Study of Physico-Chemical Properties of the Arpa River Soil in Relation to Dielectric Behavior 06-09
RASHMI JAIN, A. K. SHRIVASTAVA

Impact of RERA on Developers and Buyers in Pune — A Pilot Study 10-13
PAYAL SHRIVASTAV, NIKET SHUKLA

A Correlation Study between Emotional Intelligence and Problem Solving Ability among Badminton Players 14-16
RAKHI KUMARI, B. JOHN )
The Function of Administrative Work in Library through RFID Technology in Library 17-20
PAYAL CHAKRABORTY, SANGEETA SINGH

Impact of Minor Forest Produce on Tribal Economy of Chhattisgarh (Special reference to forest circle of Bilaspur) 21-26

SHRADDHA DAS, PRATIMA BAIS
M H aftid ug—ulerl & |idfdd wdhT y7.a1
de yaTer B, Torer ydare e ’

I & SUBI H ipiid g2

32-39
d< grer fisr, far |
Fungal Diversity on decaying logs and stumps in Achanakmar forest of Chhattisgarh State 40-42
SMRITI PANDEY, SHWETA SAO
21 9 | H A oAl UR SR R YRAdIerd Warsl & gHIE: M8 ISl B ey Haw

43-47
aifersd ™, afR«ar s
=Rl &1 ARBIS gfTe™

4 48-51

RIS |-, k@ g4



Bharat Journal of Science Technology and Humanities
Vol. 8, No. 1, (2022), pp: 1-5

ISSN: 2454-6151 (Printed version)

URL: http://www.cvruresearch.org

Green synthesis of Silver Nanoparticles using
Aegle marmelos Leaf Extract

R.V. Mathai', J.C. Mitra', Dr. S.K. Sar?

'Research Scholar, Dr. C.V. Raman University, Kota, Bilaspur, 495113, India.
2Department of Chemistry, Dr. C.V. Raman University, Kota, Bilaspur, 495113, India.
3Department of Chemistry, Bhilai Institute of Technology, Durg, 490001, India.

. . . RO S . . 5
jasmathai@gmail.com', jayatimitra@cvru.ac.in, santosh.sar@bitdurg.ac.in

Abstract— Metal nanoparticle synthesis is a rapidly expanding
field of study in modern material science and technology. Silver
nanoparticles have gotten a lot of attention because of their unique
antibacterial, anticancer, antioxidant, and low-toxicity capabilities.
The use of silver nanoparticles in biomedical nanotechnology and
Nanomedicine is fast increasing in recent years. Concerns about
the synthesis of these materials, such as the use of hazardous
precursor chemicals and solvents, as well as the generation of toxic
by-products, prompted the development of a new method known as
green synthesis. As reducing and capping agents, biological agents,
plants, or microbial agents are used in this environmentally
beneficial method. As a vresult, many ecologically friendly
approaches for the rapid production of silver nanoparticles using
aqueous extracts of plant components such as leaves, bark, roots,
and other plant parts have been found in the recent literatures. The
utilisation of Aegle marmelos leaf aqueous extract for the
formation of silver nanoparticles is described in this paper
(AgNPs). The produced AgNPs were first identified by a colour
change from yellow to dark brown, which was later validated by
Ultra violet visible spectrometer which shows a surface plasmon
resonance (SPR) band at 435 nm. Transmission electron
microscopy (TEM) examination revealed that silver Nanoparticles
have a morphology and size of 3-30 nm. This study suggests that
Aegle marmelos leaves be used to make silver nanoparticles
because it is a simple, economic, and environmentally friendly
process.
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1. INTRODUCTION

Nanotechnology is a rapidly increasing focus of current
science concerned with the synthesis, fabrication, and
modification of particle structures with sizes ranging from 1 to
100 nanometers. All of the features such as physical, chemical,
and biological of individual atoms/molecules and their related
bulk change fundamentally within this size range. Novel uses
of nanoparticles and nanomaterials are rapidly expanding on a
broader basis due to their wholly new or expanded capabilities
based on size, distribution, and shape. It is quickly growing
rapidly in a variety of fields, such as healthcare system,
cosmetic products, biomedicine, food industry,
biopharmaceuticals, eco system, mechanics, laser systems,
chemical plants, electricals, space industries, power science,
electrochemistry, light transmitters, single-electron computer
chips, optical gadgets, and photo-electrochemical applications.
(Fig. 1) Significant advancements in these rapidly evolving
technologies had brought about new fundamentals and
application frontiers. This comprises making nanoscale
materials and then studying or using their mysterious
physicochemical and optoelectronic features [1].
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Fig. I: Application of Nanoparticles.

Nanotechnology is getting a lot of interest as a new field of
study that focuses on the production of nanomaterials and
nanoparticles (NPs) for applications in biomedicine,
pharmacology, sensors, food technology, and cosmetics.

Because of their excellent properties like as large surface area
to volume ratio, good dispersion in solution, and so on, metal
and metal oxide nanoparticles have been extensively studied
using technology and science. Metal based nanomaterials have
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improved antibacterial capabilities as a result of these factors.
NPs that have been modified or synthesized are now frequently
used in industrially created products including cosmetics
products, electronics devices and textile sector. Furthermore,
the quick rise in the number of microbial species resilient to
currently available antibiotics has prompted the development
of new medications in the form of bare Ag nanoparticles or in
combination with standard antibiotics to achieve a beneficial
synergistic action, resulting in nanoparticles being widely used
in a number of medical fields. To obtain high resolution
pictures for diagnosing, Nanoparticles are increasingly
routinely utilised in molecular diagnostics [2].

‘Green synthesis’ are required to avoid the production of
unwanted or harmful by-products through the build-up of
reliable, sustainable, and eco-friendly synthesis procedures.
Optimal solvent systems and environmental assets, such as
organic systems, are necessary to achieve this goal. Various
biological components, including bacteria, fungi, algae, and
plant extracts, have been accommodated using the green
production of metallic nanoparticles. When comparing to
microbial driven biosynthesis among the existing green
methods of Dbiosynthesis for material nanoparticles,
phytoconstituents are a comparatively straightforward and easy
method used to make nanoparticles on a huge scale. These
particles are referred to as biogenic nanoparticles. In green
synthesis processes related to biological intermediates, the
solvents, temperatures, pressures, and pH (acidic, alkaline, or
neutral) everything play a significant role. Because of the easy
availability phytochemical compounds in numerous plant leaf
extract such as ketones, aldehydes, flavonoids, esters, terpenes,
carboxylic, phenolic compounds, and ascorbic acids, plant
species has been largely considered for the formation of
material nanoparticles. Metal compounds can be reduced into
metallic Nps using these components. These nanomaterials'
fundamental properties have been explored for use in
healthcare diagnosis, antimicrobials, catalysis, molecular
detection, optical imaging, and biological system identification
[3].

The three very important characteristics for the production
of nanomaterials are the choice of a green or ecologically
friendly solution, a suitable reducing agent, and a suitable
component for stabilization. To create nanoparticles, a number
of synthetic processes have been used, with the most widely
accepted being physical, chemical, and biosynthetic. Chemical
processes are often prohibitively costly and require the use of
hazardous and harmful chemicals that offer a wide range of
environmental risks. The biosynthetic route is a safe,
biocompatible, and environmentally friendly green method of
synthesizing nanoparticles for biomedical uses utilizing plants
and microbes. This synthesis can be carried out by fungal,
algal, bacterial components and vegetation, among other
things. Owing to the presence of phytonutrients in their extract,
which act as a stabilizing and reducing agent, plant components
such as leaf, fruit, root, stem, and seeds have been used to
produce various nanoparticles [4].

Silver nanoparticles are used in microbiological,
biochemistry, food science, molecular genetics,
pharmaceuticals, and virology, among other fields making
them a popular choice among metal NPs. The physical and
chemical properties of silver NPs are determined by their
morphology. For the production of silver NPs, numerous
procedures have been used, including the sol-gel method,
hydrothermal  synthesis, solvent evaporation, thermal

degradation, microwave-assisted combustion method, and
others. The biologically active production of silver
Nanoparticles using biomolecules such as plant extract and
microbes as reducing agents, as well as their antimicrobial
activities, has recently gained a lot of attention. AgNPs are
formed when biomolecules such as flavones, terpenes,
aldehydes, tannin, organic acids, phenolics and plant extract
proteins oxidise Ag+ to Ag0 [2].

Silver nanoparticles are one of the most popularized
nanoparticles, with an annual production capacity of 500
tonnes likely to rise in the coming years. In addition to its
significant participation in the fields of high sensitivity
biological molecules detection, catalysis, biosensing, and
healthcare, it has been recognised to have profound inhibitory
and Dbactericidal effects, as well as anti-fungal, anti-
inflammatory, and anti-angiogenesis properties [5].

Because of their improved antibacterial activity and
potential as anticancer medicines, silver nanoparticle
production has attracted the interest of many researchers. In its
pure form, silver possesses the good thermal and electrical
conductivity as well as the lowest contact resistance of all
metals. Previous studies and assessments suggest that
nanosilver can have harmful effects on both people and the
environment but the green approach offers a toxic chemical-
free and eco-friendly synthesis of AgNPs [6].

For the green formation of silver nanoparticles, a metallic
silver ion solution and a reducing biological agent are required.
The easier and more cost effective method for producing silver
nanoparticles is to reduce and stabilise silver ions using a
fusion of biomaterials such as polysaccharide, vitamin, amino
acids, protein, saponins, alkaloid, terpenes, and polyphenolic
compounds.Silver nanoparticles can be extracted from many
medicinal plants such as Saccharum ofcinarum, Helianthus
annus, Cinamomum camphora, Oryza sativa, Aloe vera,
Capsicum annuum, Medicago sativa, Zea mays, Magnolia
Kobus in the biological and pharmaceutical field. Plant-assisted
biosynthesis of nanoparticles has the benefit of having
substantially faster kinetics than other biosynthetic strategies
that are equivalent to chemical nanomaterials synthesis.
Because of the high-quality phytonutrients they produce, plant
parts such as fruits, leaves, stems, and roots have indeed been
extensively utilised for green nanoparticle production [4].

Because of its quick, eco-friendly, non-pathogenic,
inexpensive protocol and providing a single-step technique for
biosynthetic processes, the utilisation of plants as a production
assembly of silver nanoparticles has drawn attention. The
reduction and stabilisation of silver ions by a combination of
biomolecules such as proteins, amino acids, enzymes,
polysaccharides, alkaloids, tannins, phenolics, saponins,
terpenoids, and vitamins, which are already established in plant
extracts with medicinal values and are chemically complex
structures but are environmentally benign. A large number of
plants are reported to facilitate silver nanoparticles synthesis
[5].

To further investigate the many applications of metal/metal
oxide nanoparticles prepared by plant leaf extracts, many
researchers have used a green manufacturing approach.
Biomolecules found in plants, such as carbohydrates, proteins,
and enzymes, have exceptional potential for reducing metal
salts into nanoparticles. Gold and silver metal nanoparticles
were originally explored in plant extract-assisted synthesis, as
with other biosynthesis methods. Various plants [including aloe
vera (Aloe barbadensis Miller), Oat (Avena sativa), alfalfa



(Medicago sativa), Tulsi (Osimum sanctum), Lemon (Citrus
limon), Neem (Azadirachta indica), Coriander (Coriandrum
sativum), Mustard (Brassica juncea) and lemon grass
(Cymbopogon fexuosus)] have been utilized to synthesize
silver nanoparticles and gold nanoparticles. Ex vivo creation of
nanoparticles has been the focus of much of this research,
although metallic nanoparticles can be generated in living
plants (in vivo) by reducing metal salt ions absorbed as soluble
salts. In mustard (Brassica juncea), alfalfa (Medicago sativa),
and sunfower(Helianthus annuus) in vivo creation of
nanoparticles like zinc, nickel, cobalt, and copper was also
reported. Coriander, (Calotropis gigantean), copper leaf
(Acalypha indica), China rose (Hibiscus rosa-sinensis), and
Green Tea leaf extracts have also been used to make ZnO
nanoparticles [3].

UV-visible spectroscopy is a simple and widely used
analytical approach for monitoring the synthesis of Ag
nanoparticles. When the conducting electrons in metal NPs'
outermost orbitals collectively oscillate in resonance with
specific wavelengths in response to an electromagnetic field,
this is known as surface plasmon resonance (SPR). SPR
excitation is responsible for the generation of colour and
absorbance in a colloidal solution of Ag nanoparticles.
Generally, silver nitrate has been converted to Ag nanoparticles

is confirmed by when the SPR peaks about 400-435 nm.
Spherical NPs contain an only SPR band in their absorbance
spectra, and anisotropic particles have two or more, based on
their shape. In UV-Vis spectra, the absence of a peak between
335 and 560 nm is sometimes used to indicate the absence of
aggregation in NPs [2].

Aegle marmelos often known as Bael is a member of the
Rutaceae family. It is cosmopolitan, covering India's deciduous
woodlands. It can be found in nearly all of India's states.
Almost all ancient Ayurvedic treatises, such as Siddha, Unani,
Sushruta Samhita, and Charaka Samhita, mention the plant's
therapeutic value. The Bael tree is a moderate deciduous tree
with distinctive branches and aromatic trifoliate leaves (Fig. 2).
The bael's products, which are both nutritious and therapeutic,
are becoming increasingly popular in the Indian and
international markets. Over the last five decades, these plants
have been extensively studied using advanced scientific
techniques, and various medicinal properties have been
reported, including anticancer, antibacterial, antifungal,
antidiabetic,  antioxidant,  hepatoprotective, = hemolytic,
larvicidal, and anti-inflammatory action. Coumarins, steroids,
alkaloids, tannins, terpenoids, and other compounds are found
in it [7].

Fig. 1. Aegle marmelos (Bael) tree.

Given the great potentiality of plants as sources, the goal of
this research is to use a biological green technology to
synthesise silver nanoparticles as an alternative to conventional
methods. The method of green synthesis of silver nanoparticles
by reducing silver nitrate solution with an aqueous leaf extract
of Aegle marmelos is discussed in this present work.

II. MATERIALS AND METHODS

Chemicals and Plant Material Collection: All the
reagents used were of analytical grade. Silver nitrate (AgNO3)
was purchased from Loba Pvt. Limited with 99.5% purity.
Distilled water was used for preparing aqueous solutions in the
experiment. Fresh leaves of Aegle marmelos were collected
from the surroundings of the Bhilai region, Chhattisgarh, India.

Preparation of the extract: 10 g fresh Aegle marmelos
leaves were used to make the extract. Washed three times with
distilled water, cut into fine pieces, and transferred to a beaker
with 100 ml distilled water, then heated for 20 minutes at 80°C
with a magnetic stirrer, stirring at 500 rpm intermittently. The
extract was then allowed to cool to room temperature before
being filtered through Whatman no.l filter paper and

centrifuged for 20 minutes. The extract (Fig.3a) was stored in a
refrigerator until it was needed to make Ag nanoparticles from
an AgNOs precursor solution.

Synthesis of nanoparticles: Silver nanoparticles were
synthesised using silver nitrate (AgNO3) as a precursor. A 0.1
mM silver nitrate aqueous solution was made (Fig.3b). Silver
nanoparticles were prepared by adding 25 ml of plant extract to
75 ml of silver nitrate in a flask at room temperature. The flask
was wrapped with aluminium foil. After 2 minutes, the solution
changed colour from light yellow to dark yellow, indicating the
formation of silver nanoparticles. After 20 minutes, the colour
darkened and became dark brown. The reduction of silver ions
was confirmed by the UV—Vis spectrum of the solution.
Centrifugation done at 10,000 rpm for 20 minutes separated the
produced nanoparticles from the mixture. To remove organic
materials from the leaf extract, the centrifugation procedure
was repeated 3 to 4 times by dispersing the pellet in distilled
water. The pellet was carefully retrieved in a watch glass from
the bottom of the centrifuge tube and dried in a hot air oven at
60°C.



Characterization of silver nanoparticle: By observing the
reaction mixture's UV-Vis spectrum, the reduction of pure
silver ions was observed. In this study, Systronic UV Visible
absorption spectrophotometer 117 with a resolution of £1 nm
was used for observing the spectrum at 200 to 800 nm
wavelength range. The silver nanoparticle size and surface
morphology were analysed using Transmission electron
microscopy (JEOL JEM2100 TEM), Japan operated at an
accelerated voltage of 200 kV.

III. RESULTS AND DISCUSSION

Synthesis of Silver Nanoparticles: The characteristic
colour change to brown detected in the solution containing
AgNOs validated the formation of the silver nanoparticle.

(b)

The colouration of the reaction mixture changed to dark brown
after 20 minutes at room temperature in the current
investigation reveals the synthesis of silver nanoparticles
utilising Aegle marmelos (Fig. 3c). The phytochemical
substances in the extract may be responsible for the reduction.
Similarly, [8] and [9] reported in their studies that a plant
extract contains several metabolites and reductive biomolecules
responsible for the reduction of metal ions. The terpenoids,
flavones, ketones, aldehydes, amides, carboxylic acids,
carbohydrates, alkaloids, proteins, and vitamins are the main
constituents responsible for the reduction and stabilization of
silver nanoparticles.

Fig. 2. Synthesis of silver nanoparticles using Aegle marmelos: (a) Fresh leaf extract, (b) Silver nitrate before addition of leaf extract and
(c) Silver nitrate after addition of leaf extract.

Characterization of Silver Nanoparticles:

UV-Visible spectroscopy (UV-VIS): UV-Visible
spectroscopy is widely accepted as a tool for examining the
size and shape of regulated NPs in aqueous solutions. In the
present study characterization of silver nanoparticles was
confirmed by the absorbance obtained at around 435 nm
(Fig. 4) which was previously reported as specific for AgNPs.
The presence of surface plasmon resonance (SPR) of AgNPs is
confirmed by the UV—Vis absorption band in the present
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visible light area (420450 nm). Spherical nanoparticles
correspond to a single Surface Plasmon Resonance (SPR)
band, whereas anisotropic molecules correlate to two or more
SPR bands [10]. In this study, a single SPR band was
exhibited by the reaction mixture, which revealed the spherical
shape of the AgNPs. The UV vis spectra revealed that utilising
Aegle marmelos (Bael) leaf extract as a reducing agent resulted
in the fastest bioreduction.

————
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Fig. 3. UV-VIS spectroscopy for silver nanoparticles synthesised using Aegle marmelos leaf extract.

Transmission electron microscopy (TEM): The size,
shape, and morphology of nanoparticles have been
characterized through TEM analysis. The TEM micrographs of
the synthesized AgNPs at different magnifications were
studied. Silver Nano particles were found to be spherical, with
maximum particles in the 3-30 nm range. It shows that the

silver nanoparticles are well diffused and generally spherical,
although some of the NPs have irregular shapes, as illustrated
in (Fig. 5a,b&c). The nanoparticles are homogenous and
spherical, and their shape reflects the SPR band in the UV-VIS
spectrum, similar studies were reported by [5].



(a)

Fig. 4. TEM images of silver nanoparticles synthesized by using the leaf extract of Aegle marmelos at different magnifications.

IV. CONCLUSION

In the realm of nanotechnology, the development of a
reliable and ecologically friendly method for the production
of metallic nanoparticles is essential. Nanoparticles are
important components in nanotechnology. Because of their
appealing physiochemical properties, silver nanoparticles
play a significant role in biology and medicine. We have
shown in this present study that Aegle marmelos leaf extracts
may produce metal nanoparticles using a green
nanochemistry process that avoids the use of harmful
solvents and waste. The present study showed a simple,
rapid, efficient and environmentally friendly, simple, and
inexpensive methodology for the synthesis of stable silver
nanoparticles by reducing silver nitrate solution with a bio-
reduction method using Aegle marmelos aqueous extract.
UV-Vis and TEM analysis techniques were used to
investigate the characteristics of the produced silver
nanoparticles. The results of the experiments revealed that
the produced silver nanoparticles are stable and had an
average size of 3-30 nm. AgNPs have become a prevalent
nanomaterial in industry, everyday life, and health. The
present study approach can be used to produce green
synthesised silver particles from Aegle marmelos leaf extract
in large scale production, which can be used in a number of
health care, pharmaceutical and technical applications.
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Abstract: The present study has been undertaken to
analyze the physico-chemical properties of soil of Arpa
river of Bilaspur Chhattisgarh. Samples are collected
firom six different sites of Apra River. These samples
are analyzed for physical and chemical properties and
geographical location. The physical properties are
mainly affected by size, proportion, composition and
arrangement of soil particles. In this study sample
analyze for physical properties like particle density,
bulk density, porosity, soil texture and moisture content
etc. Values of Moisture content of samples varies from
25.9% - 48.1% . Chemical properties like pH , electrical
conductivity , organic carbon, macronutrients (N, P, K)
and micronutrients (S ,Fe, Zn, B, Mn, Cu) also
evaluated and analyzed. Value of pH varies from 5.1 to
8. Geographical properties like longitude, latitude and
altitude are also reported. Soil testing is one of the way
to determine the available micro and macro nutrients
status in soil and only way to develop specific fertilizers
recommendation. Further physico-chemical properties
have large effect on the dielectric behavior of soil for
agriculture development.

Index Term: Moisture-Content, Electrical Conductivity,
Macronutrients, Micronutrients.

INTRODUCTION

Soil has its own importance and it is essential for
human being. Soil shows changes from their parent
matter with texture, structure, colour, consistency,
and chemical, biological and other characteristics
[1] .There are four major components of soil as
solid phase, liquid phase, gaseous phase and soil
minerals. In soil analysis physico-chemical and
electrical properties play a significant role.The
physical properties of soil are texture, bulk density,
particle density, porosity, moisture content, welting
point, transition point, temperature, colour etc. The
chemical properties of soil includes pH value,

electrical conductivity, organic carbon,
macronutrients (N, P, K) and micronutrients like
Sulfur, Zink , Boron, Iron, Magnesium, Copper etc.
These physico-chemical properties of soil varies in
space and time due to variation in climate, physical
weathering process, vegetation cover, topography,
microbial activities and many other biotic and
abiotic variables [2].

Present study is an attempt to find out the physico-
chemical properties and geographical locationof
Arpariver-based soil of Bilaspur  district,
Chhattisgarh. These results help the farmer to know
about the nature of soil. After the knowledge of soil
nature farmers canmake the production more
profitable and economic.

L MATERIAL AND METHOD

Collection of soil sample: Proper soil sample is
very important step in any research study and
analysis. There are six soil samples that were
collected from the Arpa river site, that were starting
from origin place (Pendra road) to end point
(Bartori). The shape of soil collection is “V’ type.
For soil collection first clean the soil upper surface
and then take the soil from 15-30 cm depth, now
approximately 5 Kg soil were collected from each
site. These collected samples were dries in the open
atmosphere to remove the trace of moisture
content. The dried sample crushed and sieved to
remove coarse particles. The sieved soil samples
were dried in hot air oven to a temperature around
110 °© C about 24 hours in order to remove
completely any trace of moisture. After this process
samples were packed into appropriate polythene
bags and labeled S1 to S6 for further laboratory
investigation.

II. DATA SAMPLING AND OBSERVATION:
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Arpa river is the lifeline of Bilaspur. It is a main
tributary of Mahanadi River which is known as the
perennial source of irrigation in the state
of Chhattisgarh. This river makes the lands of the
state fertile from a very long time. These six soil
samples were collected from six different sites of
the Arpa river of Bilaspur District Chhattisgarh.
Samplel: Pendra Road (Origin of Arpa River).
This location is 110 k.m. far from Bilaspur.

Sample2: This sample is collected from Sendri. It is
far 5 k.m. from Nehru Chowk Bilaspur.

Sample3: This sample is collected from Indrasetu.
It is 0.5 k.m. far from Nehru Chowk , Bilaspur.

Sample 4: This sample is collected from Chhatghat.
It is 8 k.m. far from Nehru Chowk Bilaspur.

Sample 5: This sample is collected from Darrighat.
It is 12 k.m. far from Nehru Chowk, Bilaspur.

Sample 6: This sample is collected from Bartori
(Bilha, Bilaspur). At this place Arpa river met the
sheonath river.

III. OBSERVATION TABLE AND GRAPH:

Table I and Table II represent physical characteristics of all soil samples.

Table I: Bulk density, Particle density, Solid space and Porosity of soil samples

Sample number Bulk density Particle density % Solid space % Pore space Moisture
content %
Sample 1 1.1332 2.0833 54.3944 45.6056 28.57%
Sample 2 1.4152 2.257 62.7027 37.2972 30.30%
Sample 3 1.2404 2.4038 51.6016 48.3983 48.14%
Sample 4 1.2872 2.336 55.1027 44.8973 31.81%
Sample 5 1.466 2.5252 58.0548 41.9452 25.92%
Sample 6 1.1744 2.0449 57.4282 42.5718 47.62%
Table II: Texture , Field capacity ,Wilting point, Transition point of soil samples
Sample no. | Sand(%) Silt(%) Clay(%) Classification Field capacity WilTing Trans:ition
point point
Sample 1 48.5 23.32 28.18 Sandy clay loam 21.1146 0.1714 0.1692
Sample 2 59.3 15.24 25.46 Sandy clay loam 18.2482 0.15148 0.1557
Sample 3 89.9 4.92 5.18 Sand 07.3606 0.03496 0.1046
Sample 4 69.98 14.36 15.66 Sandy loam 13.8494 0.0978 0.1351
Sample 5 83.26 6.34 10.4 Loamy sand 09.9034 0.06416 0.11654
Sample 6 55.8 13.78 30.42 Sandy clay loam 20.0744 0.1774 0.1643
Table I1I: Geographical location of soil samples
S. No. Collection place Latitude Longitude Altitude
S1 Pendra road 22.77743° 81.956209° 547.41 meter
S2 Sendari 22.149984° 82.124337° 272.8 meter
S3 Indrasetu 22.089981° 82.147357° 216.68 meter
S4 Chhatghat 22.069763° 82.186800° 204.94 meter
S5 Darrighat 22.1499867° 82.124306° 271.7 meter
S6 Bartori 21.83436° 82.186841° 232.8 meter
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Iv. RESULT AND DISCUSSION:

Bulk density is important physical property. Bulk
density is also called as “Apparent specific
gravity”. For normal soil bulk density varies from
1-1.65 mg/m>. In our experimental result it is
shown that bulk density varies from 1.13- 1.466
mg/m?>. Particle density is define as weight per unit
volume of solid portion. It is the ratio of total mass
of soil solids (Ms) to total volume of soil solids
(Vs) and it’s unit is g/cm® or Mg/m?. The value of
particle density in our study is 2.04 -2.40 g/cm*
Pore space also called void space. Void portion of
soil that is not occupied by any solids material. Soil
porosity is very important concept of soil property
and it is defined as volumetric percentage of total
pore space in a soil. Experimental values of bulk
density, particle density and porosity is represented
in table I.

Table 1II represents very important physical
property that is soil texture. Soil texture is an
important soil characteristic because it determines
intake rates, the amount aeration, the ease of tilting
the soils, water storage in the soil and will
influence soil fertility. Soil texture has significant
effect on the electrical properties of soil. It is
shown that the wvalue of dielectric constant
decreases with increase in the percentage of sand.
Also the value of dielectric constant decreases with
the increase in the percentage of silt [3].

Soil pH denotes soil’s acidity and alkalinity
and it is measure of hydrogen ions (H") in the soil
solution. The present study shows that the value of
pH in soil sample is 5.1 -8. Sample 4 is more
alkaline than other soil samples.

Electrical conductivity (EC) is good sign for
crops because it helps in the absorption of nutrients
[4]. The EC study of soil shows variation of
conductivity between 0.4 — 0.7 mS . These values
suggest for normal soil.

Organic carbon is important parameter to
find out fertility of soil. In present study organic
carbon of soil sample varies from 0.15 -0.75 %.
The study shows that organic carbon of soil sample
S4 and S5 is low. Organic carbon in soil may be
increased by adding animal manure, compost etc.

Nitrogen (N) is most important macro-
nutrient required by plant for proper growth and
development. Nitrogen is a necessary part of all
protein, metabolic process and enzymes involved in
the synthesis and transfer of energy [5]. Available
nitrogen in present soil sample varies from 188 —
301 Kg ha!. Value of Nitrogen is low in sample S2
and S5.

Phosphorous (P) is an essential element for
plant growth and this macro nutrient act as energy
storage. In present soil samples, available
phosphorous is from 15.23 — 24.19 Kg ha™!. All soil
samples have normal value of phosphorous.

Potassium (K) plays a vital role in vital role

in plant growth from protein synthesis to
maintenance of plant water balance [6]. The
present results show that all soil samples have high
potassium content.
In addition to presence all macronutrients plant
growth also require other micronutrients like
Sulfur, Zink, Boron, Iron, Magnesium, copper etc.
In present study it is shown that all soil samples
have sufficient amount of these micronutrients.

The dielectric constant €'  increases
gradually with increasing moisture content till a
certain transition point w; for all soil samples. This
transition point w;observed to be dependent on the
clay content of the sample. This dependency is due
to large specific area of clay particles in
comparison to the other basic component of soil
like silt and sand.

For given value of gravimetric moisture
content, increases in the bulk density will increase
the soil dielectric constant. Further dielectric loss
increases with increases in bulk density.

V. CONCLUSION:

Analysis of physico-chemical properties like soil
pH, electrical conductivity, organic carbon, texture
and density are very important. A pH of 5 to 7 is
generally recommended for crops. Imbalanced soil
pH can be corrected with lime to increase pH and
sulfur to reduce pH of soil. Silt loam and clay loam
soil also support healthy growth of crops. The
dielectric properties of soil varies with the texture,
bulk density and porosity. Many researcher show
that dielectric constant has positive correlation with
bulk density. There is negative correlation of
electrical conductivity and dielectric constant with
pH . By knowing the correlation coefficient of
various soil properties and nutrients with the
dielectric constant it is helpful to understand and
analyze the satellite data.
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Abstract — On July 1, 2017, the Real Estate Regulatory
Act (RERA) in India went into effect in all states. Each
state has its own regulatory authority to oversee the real
estate industry. RERA applied to both new and current
developer projects. The Real Estate Regulatory
Authority (RERA) was established to provide openness,
efficiency, and responsibility in the real estate business
by explicitly defining developers’ rights and
responsibilities. An attempt has been made through this
paper to establish the reliability of the designed scale
and to analyse the impact of Real Estate Regulatory Act
(RERA) on the satisfaction of buyer’s and developers.
A sample of 100 respondents was selected through
quota and purposive sampling and responses were
recorded through structured questionnaire. The newly
designed scale for assessing the impact was found
reliable. It was also found that RERA has significant
impact on the satisfaction of buyers as well as
developers. Suggestions for the developers and
promoters has been made so as to build trust and get
more customers for the business.

Index Terms - RERA, Developers, Performance, Real
Estate, Satisfaction

I. INTRODUCTION

Housing sector is one of the top contributors to
country’s GDP and employment creation.
Surprisingly, inspite of being such an important part
of the economy, the real estate sector has remained
by and largely unregulated. The Real Estate sector
is, to a limited extent, controlled and regulated at
the local government’s level with every state
government having its own set of rules and
regulations for real estate development [1]. Taking
benefit of country’s inadequate judicial system, the
developers have been taking property buyers for a
ride, and putting real estate sector on the bottom of
customer protection and satisfaction pyramid. With
the things getting bad to worse, it has let to big hue
and cry, making urgent need for a unified regulatory
legal framework to protect customers’ interest

To address the various structured issue in the
real estate sector, the Central Government enacted
“The Real Estate (Regulation and Development)
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Act, 2016” which received the President’s assent on
25th March 2016. The Act has been partly notified
w.e.f. Ist May 2016, as far it concerns to the
establishment of Regulatory Authority, Central
Advisory Council and Appellate Tribunal and
administration [2]. However, the operative part of
the Act is yet to be notified. In all probabilities this
will come effective only after the States have put
the administrative mechanism in place. Preamble:
Highlighting the core of enacting this Act, the
Preamble of the Act states; “An Act to establish the
Real Estate Regulatory Authority for regulation and
promotion of the real estate sector and to ensure sale
of plot, apartment or building, as the case may be,
or sale of real estate project, in an efficient and
transparent manner and to protect the interest of
consumers in the real estate sector and to establish
an adjudicating mechanism for speedy dispute
redressal and also to establish the Appellate
Tribunal to hear appeals from the decisions,
directions or orders of the Real Estate Regulatory
Authority and the adjudicating officer and for
matters connected there with or incidental there to”
[3].

Real Estate Regulatory Authority (RERA) Bill
was introduced by the Indian National Congress
government in 2013 [4]. In December 2015, the
Union Cabinet of India had approved 20 major
amendments to the Dbill based on the
recommendations of a Rajya Sabha committee that
examined the bill.The Bill had been referred to a
select committee, which had given its report in July
2015 [5]. However, Congress, Left and AIADMK
had expressed their reservations on the report
through dissent notes. The bill got approval of the
Rajya Sabha on 10 March 2016 and by the Lok
Sabha on 15 March 2016 [6].

II. FUNCTIONING OF RERA

Under a new law, states have to establish
Regulatory Authority (RERA) which is a special
body dealing with the real estate sector [2]. Here’s
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what you need to know about the law with respect
to your particular problem:

Compulsory registration of new and ongoing
projects - All builders and developers have a
duty to register their new and ongoing projects
with the Regulatory Authority [7].

Duty extends to projects which are currently
going on as well. Developers have to complete
this by the end of July 2017. However, if the
builder or developer has already obtained the
completion certificate, they do not have a duty
to register their project under this law [5].
They are not required to register projects
which are very small - if the area of the land
which is going to be developed is less than
500 square meters and the number of
apartments is less than eight [4]. This
exemption might differ from state to state.
Once the registration is granted by the
Regulatory Authority, the builder or developer
has to publish entire details of their projects
on the website of the Regulatory Authority
[6]. The registration is valid for the period
indicated in the project application as the time
required for completion of the project. Once
this period is over, the Regulatory Authority
has a right to revoke the registration granted
for this project.

If the builder or developer has not handed
over the property by the date mentioned in
your agreement for sale or if the registration
granted by the Regulatory Authority has been
suspended or revoked, you have the right to
withdraw from the project [8].

If the buyer choose to withdraw from the
project, they have the right to be compensated
for the full amount paid till date along with
interest. Customer gets this right as soon as
the date has passed - they do not have to file a
complaint or case at this point. The developer
and/or builder are supposed to compensate
you as soon as you make the request [3].

If customer choose not to withdraw from the
project, they have the right to be compensated
with interest for every month of delay [2]. The
exact interest amount will differ from state to
state and depend on the state regulations
issued.

If the builder or developer is not voluntarily
compensating you, you have the right to file a
complaint before the Regulatory Authority.
Each state Regulatory Authority is supposed
to appoint an officer who performs the
functions of a judge [7]. He will conduct an
inquiry and pass an order once he has decided
whether you are actually supposed to get the
interest or money spent.

Customer need not compulsorily hire a lawyer
to representation in court. Customer can
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appear or even hire a chartered accountant or
cost accountant or company secretary [4].

e If customer is not satisfied with the decision

of the officer, he/she can file an appeal before
the Appellate Tribunal set up under this law
within 60 days. Every state is supposed to
have one such appellate tribunal [4].

e Every state and union territory is supposed to

have such an authority and an appellate
tribunal. Since this is a very recent law
(important provisions came into force on May
1, 2017) and a number of states have not yet
set up authorities, customer will need to check
if the state in which the property is located has
set up the Regulatory Authority and Appellate
Tribunal to see if this option is available in the
first place [6].

o The new law states that the Regulatory

Authority should endeavor to dispose of the
complaints within 60 days from the date of
filing. However, the Authority can take more
time and is only required to record the reasons
for not completing the proceeding within the
60-day period [3].

III. PROTECTION OF BUYERS

The Act prohibits unaccounted money from
being pumped into the sector and as of now 70
per cent of the money has to be deposited in bank
accounts through cheques is now compulsory. A
major benefit for consumers included in the Act
is that builders will have to quote prices based on
carpet area not super built-up area, while carpet
area has been clearly defined in the Act to
include usable spaces like kitchen and toilets [6].

IV. REVIEW OF LITERATURE

In his study the author [9] concluded Rera has

made home buyers king of industry. It has given
first priority to the homebuyers and regulatory
body has made real estate industry more
transparent. Rera has increased the scope of
professionalism and both developers and real
estates agents both have to adhere to the norms
and conditions of RERA.

In her study she [8] concluded that RERA has
been introduced mainly to protect the interest of
property buyers. In order to increase transparency
regarding project completion status, it mandates
developers to disclose the construction status on
the Authority website. This has to be done on
quarterly basis. In case of any misdoing by the
developer, the buyer can file a complaint with the
Authority. Their complaints are mandated to be
resolved within 120 days. Finally, builders
cannot change any aspect of the structure without
prior approval from all the buyers. All these
measures, in addition to those mentioned the
above section, are expected to boost investor



confidence. The amount of unsold inventory in
cities is likely to go down with RERA
implementation.

The author has updated in his website After
coming into force on May 1, 2017, RERA has
not only changed the entire way property market
used to work till date, but has also converted all
the promises into commitments, thereby bringing
in much transparency in the real estate sector
[10]. When the developers have become more
translucent in carrying out their obligations, the
buyers have also happened to stay steer clear of
their vows as well as liabilities. The welcome
changes have brought in a huge alteration to the
sector. The real estate market has witnessed a
new horizon in the country. With the watchdog
called regulator making its much-required
emergence in the scenario, every deal is now
expected to be more than perfect! The home
buyers can now go home with such security in
mind that there will be no doubt and uncertainty
related to purchase, as all the developers,
promoters and agents are bound to get registered
with the body. With the assurance that all the
disputes will result in a process where the home
buyers can hope to crack deals without any delay
and confusion, there will be no payment
obligation anymore.

Authors in their study [7] mentioned various
advantages of RERA like this act is beneficial for
the builders with a high budget & middle-class
people. Due to this act builders are mandatorily
bound to include the technical and professional
people & all the possible ways of corruption are
totally altered. Corruption between the agents
and the builders could be stopped to a greater
extent. Last but not the least, Stamp duty in form
of taxes could be recovered

V. OBJECTIVES OF THE STUDY

Real Estate Regulation Act (RERA) is a
revolutionary act in the history of Indian real
estate sector with an objective to ensure greater
accountability and transparency as well as
providing greater security to buyers. Keeping the
objectives of RERA, following are the main
objectives of this research:

To analyse the impact of real estate regulation
act on the satisfaction of developers and buyers
in Pune city.

To suggest suitable course of action to the
developers and for crafting effective marketing
strategies based on the findings of the study

VI. METHODOLOGY ADOPTED

The aim of this pilot study is to establish the
reliability of the designed instrument as well as to
analyze the impact of real estate regulation act on

12

the satisfaction of developers and buyers in Pune
city. A sample of 100 respondents is selected
using quota and purposive sampling techniques.
Developers and buyers, both were considered as
individual quota and a sample of 50 respondents
is selected from each assumed quota making the
sample size of 100 respondents for this study.
Data is collected with the help of structured
questionnaire and interviews were conducted
with the sampled respondents at the promoters
and dealers’ premises. The collected data is filled
up in SPSS 21.0 version of software for further
analysis

VII. DATA ANALYSIS & DISCUSSION

Reliability of all the 15 items of developer’s
perspective towards the RERA act and 10 items
of buyer’s perspective towards the act is carried
out with the Cronbach’s Alpha. The scales are
found reliable with the Cronbach’s Alpha as .894
for developers’ perspective and .778 for the
buyer’s perspective as indicated in the table
given below

TABLE I. RELIABILITY STATISTICS

Particulars No. of Cronbach
Items Alpha
Developer's Perspective of 15
RERA
Buyer's Perspective of 10
RERA

Total .894

Regression analysis is carried out considering
the dependent variables as “Are you satisfied with
the act” against a set of predictor variables as sum
total of the variables of Developers perspective and
sum total of all the variable of Buyers perspective.
As given in the table 3, a significant relationship
among all the variables has been observed. R square
value shows the variance created in satisfaction of
buyer and developer by changing the predictor
variables. The table indicates that any changes in
the RERA with respect to the developers creates a
variance of about .467 in the satisfaction of the
developers towards the act. On the other hand, any
changes in RERA with respect to buyers
perspective creates a variance of about .626 in the
satisfaction of the buyers with respect to the act.
Both the models were also found significant as
indicated by F value which is 62.236 (p = .000) for
developers and 89.236 (p = .000) for buyers. Hence,
it is concluded RERA act has a significant impact
on the satisfaction level of both developers and
buyers and any changes in the act regarding
developers perspective leads to change in
satisfaction of developers by 46.7% whereas any
changes in the act regarding buyers perspective



leads to change in the satisfaction of buyers by
62.6%.

TABLE II. MoODEL SUMMARY (DEVELOPERS VS
SATISFACTION)

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 a7 467 377 1.2794

a. Predictors: (Constant), Developers_sum

TABLE III. ONE WAY ANOVA (DEVELOPERS VS
SATISFACTION)

ANOVA®
I Sum of
Model Squares df Mean Square F Sig.
1 Regression 124.273 12 22.023| 62236 0007
Residual 533477 87 3.637
Total G57.750 309
a. Dependent Variable: Are you satisfied with the act?

b. Predictors: (Constant), Developers_sum

TABLE IV. MODEL SUMMARY (BUYERS VS SATISFACTION)

Model Summary

Adjusted R Std. Error of
Model R R 2quare Square the Estimate
1 TE3° G265 5e4 1.2281

a. Predictors: (Constant), Buyers_sum

TABLE V. ONEWAY ANOVA (BUYERS VS SATISFACTION)

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 134.273 12 71.023| 89.236 0007
Residual 503.477 87 2.637
Total G57.750 399
a. Dependent Variable: Are you satisfied with the act?

b. Predictors: (Constant), Buyers_sum

VIII. CONCLUSION

This pilot research aims to test the instrument's
dependability as well as get a better understanding
of the Real Estate Regulation Act (RERA) and its
influence on  developers' and  purchasers'
satisfaction. RERA went into effect on July 1, 2017,
with the goal of increasing openness and
accountability in the real estate industry. It provides
several mechanisms to expedite and control
transactions in commercial and residential projects,
as well as ensuring that the promoters complete the
projects on schedule. However, this will only
happen if the state government implements the law
effectively. The developed scale for measuring the
effects of RERA on developer and buyer
satisfaction has been proven to be trustworthy,
according to the analysis.
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In addition, the perspectives of developers and
purchasers on RERA have a substantial influence
on developer and buyer satisfaction. Finally, the
passage of this Act marks a watershed moment in
the real estate industry. It will encourage well-
planned urban real estate development while also
safeguarding the interests of unsuspecting
customers who invest their hard-earned money.
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Abstract:

The aim of the present study was to assess the
association between emotional intelligence and
problem solving ability of badminton players.
To conduct the study 100 male badminton
players and 100 female badminton players were
selected as a sample. The criterion for the
selection of badminton players was set to
minimum  participation in intercollegiate
The purposive sampling
method was used for the selection of subjects.
To assess problem solving ability of selected
badminton players, Problem Solving Ability
Scale prepared by Sharmila and Naga
Subramani (2011) was used. This scale consists

badminton events.

of 40 statements based on 5 point scale i.e.
always, often, sometimes, rarely, and never
respectively. Numerical weightage of 4, 3, 2, 1
and 0 are assigned as per the response. This
scale is highly reliable and valid. To measure
emotional intelligence, five dimensional sports
emotional intelligence test prepared by Agashe
and Helode (2008) was adopted. This Hindi
Inventory comprises of in all 15 items in which
3 items each for tapping self-awareness, self-
regulation, self-motivation, empathy and socials
skills respectively. The test-retest reliability
coefficient of this inventory is 0.71, which is
statistically significant and denotes very high
level of reliability of the inventory scores
through “stability” indices. Pearson correlation
coefficient 'r' was computed and a moderate
level of position association was observed
between emotional intelligence of badminton
Pplayers with their problem solving ability. It was
concluded that emotional intelligence and

problem solving skills of badmintons players are
embedded in each other and facilitates each other..

Index Terms: Problem solving skills, emotional
intelligence, badminton

I. INTRODUCTION

The role of emotional intelligence and problem solving
skills are extensively documented under the domain of
sports psychology. Emotional intelligence can be used
as problem solving strategy. Problem arising out of
personal grudge or success of fellow teammate can
sometimes upset you and you can be jealous. In this
situation it is essential to identify emotions and judge
whether you are really jealous with other success or it
is just because of frustration of not achieving the
similar milestone. It is also necessary to use varied
emotions to think rationally about the problems and
pinpoint the obstacles that is preventing from attaining
desired goals. Similarly understanding controlling
emotions actually help us to think more productively
while dealing with a problem. There are instances
where problem solving is dependent on emotions.
Problem solving also encompass ability to know about
the emotions that affect our decision making process. It
is opined that person with high level of emotional
intelligence approach much more efficient, effective
and controlled approach to solve the problems. A
person high in emotional intelligence is well adjusted
to the environment and able to assess the situation in
fairness while keeping their emotions in check.

Researches and experiments conducted in the 90s
onwards have tried to challenge such over-dominance
of the intelligence and its measure intelligent quotient
(1.Q.), by replacing it with the concept of emotional
intelligence and its measure, emotional quotient (E.Q.).
These have revealed that a person’s emotional
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intelligence measured through his E.Q. may be a
greater predictor of success than his or her 1.Q.
Goleman and his colleagues have suggested that
El is ‘a convenient phrase with which it is easier
to focus attention on human talent. Even though
it is a simple phrase, it incorporates the
complexity of a person’s capability’. Based on
extensive research [1-2] has proposed five
dimensions of EI consisting of 25 competencies
namely, self awareness, self regulation, self
motivation, empathy and social skills.

Some lanmarks studies on emotional intelligence
shows its importance for performance
enhancement in sports [3-6] reported a strong
relationship between emotional intelligence with
sports performance. Similarly the cognitive
aspect of sports performance has also been
highlighted by researchers namely[7-9] in which
they put forth the useful link between problem
solving ability with emotional intelligence.

Despite extensive research no such study has
been conducted on badminton players in this
regard. The very nature of badminton requires
emotional intelligence and problem solving
ability, so the present study was planned to
investigate the correlation between emotional
intelligence and problem solving ability of
badminton players.
II. PURPOSE OF THE STUDY

The objective of the present study is to explore
the possible association between emotional
intelligence and problem solving skills in
badminton players.

III. HYPOTHESIS
It was hypothesized that the emotional
intelligence will be strongly correlated with the
problem solving ability of badminton players.

IV. METHODOLOGY

The following methodological steps were taken
to conduct the present study.

Sample:-

To conduct the study 100 male badminton
players and 100 female badminton players were
selected as a sample. The criterion for the
selection of badminton players was set to
minimum  participation in  intercollegiate
badminton events. The average age of the sample

was 23.14 years. The purposive sampling method

was used for the selection of subjects.

Tools:

Problem Solving Ability Scale: To assess problem
solving ability of selected badminton players, Problem
Solving Ability Scale prepared[10] was used. This
scale consists of 40 statements based on 5 point scale
i.e. always, often, sometimes, rarely, and never
respectively. Numerical weightage of 4, 3,2, 1 and 0 is
assigned as per the response. This scale is highly
reliable and valid.

Sports Emotional Intelligence Test: To measure
emotional intelligence, five dimensional sports
emotional intelligence test prepared[11] was adopted.
This Hindi Inventory comprises of in all 15 items in
which 3 items each for tapping self-awareness, self-
regulation, self-motivation, empathy and socials skills
respectively. The test-retest reliability coefficient of
this inventory is 0.71, which is statistically significant
and denotes very high level of reliability of the
inventory scores through “stability” indices.
Procedure:

The selected badminton players were subjected to
sports emotional intelligence test and problem solving
scale. The response was converted into scores and
tabulated in respective groups. Pearson correlation was
calculated and depicted in the form of tables.

V. ANALYSIS AND INTERPRETATION OF
DATA

Table 1
Correlation Matrix for Value of Pearson Correlation
'r' between Emotional Intelligence and Problem
Solving Ability (N=200) of Badminton Players

Emotional Problem Solving
Intelligence Ability
Emotional
Intelligence ! 370, p=.01
Problem Solving
Ability .570, p<.01 1

In this study it was investigated that whether emotional
intelligence and problem solving ability of 200
badminton players are correlated and the Pearson 'r'
depicted that emotional intelligence (EI) and problem
solving ability were moderately and positively
correlated. The r(df=198) = 0.570, p<.01 support this as
calculated 'r' value is greater than the table value for
df(N-2) = 198 at .01 level i.e. 0.181.

Table 11
Correlation Matrix for Value of Pearson
Correlation 'r' between Emotional Intelligence
and Problem Solving Ability (N=100) of Male
Badminton Players
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Emotional Problem Solving
Intelligence Ability
Emotional
Intelligence ! 305, p=.01
Problem
Solving Ability | 0> P=01 !

In this study it was investigated that whether
emotional intelligence and problem solving
ability of 100 male badminton players are
correlated and the Pearson 'r' depicted that
emotional intelligence (EI) and problem solving
ability were moderately and positively correlated.
The r(df=98) = 0.505, p<.01 support this as
calculated 'r' value is greater than the table value
for df(N-2) =98 at .01 level i.e. 0.254.

Table 111
Correlation Matrix for Value of Pearson
Correlation 'r' between Emotional Intelligence
and Problem Solving Ability (N=100) of
Female Badminton Players

Emotional Problem Solving
Intelligence Ability
Emotional
Intelligence ! 604, p<01
Problem
Solving Ability | 60+ P<01 !

In this study it was investigated that whether
emotional intelligence and problem solving
ability of 100 female badminton players are
correlated and the Pearson 'r' depicted that
emotional intelligence (EI) and problem solving
ability were moderately and positively
correlated. The r(df=98) = 0.604, p<.01 support
this as calculated 'r' value is greater than the table
value for df(N-2) =98 at .01 level i.e. 0.254.

VI. RESULT AND DISCUSSION

Result reveals significant and positive correlation
between emotional intelligence and problem
solving ability of badminton players. It indicate
that problem solving ability is emotion specific
and one need to control and manage their
emotions effectively so that they put their energy
and focus to solve the problem.

VII. CONCLUSION

Based on the results, it may be concluded that
that emotional intelligence and problem solving
skills are embeded in each other and facilitates
each other, hence emotional intelligence and
problem solving skills of badminton players
needs detailed evaluation so as to facilitate their

performance by incorporating both emotional and
cognitive aspect as their psychological characteristics.

(1]
(2]
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Abstract—Today, RFID technology should be used
in libraries for the sake of security system. In it,
the use of RFID in libraries is described in all its
functions such as library all functions, duplication
of documents, Circulation, Stock Verification etc..
The library president also has an important role.
The use of RFID technology has been described in
this article, but cost is a barrier

Index Terms— RFID, Theft detection.

I. INTRODUCTION

The use of RFID dates back to the 1970s. In
today’s revolutionary era, the use of RFID is very
much in use. The use of RFID is happening not
only in libraries but malls, Big Bazaar everywhere.
It can identify its objects by using radio waves.
There is a tag in the goods and books, through
which those items are kept safe. Today the
collection of libraries has become so huge that their
management has become a challenge for the
librarian and his staff. The RFID tag can be
attached to the document using RFID, and the same
tag is configured via the computer in the library
automation software. When the library staff lends
the library documents to users for use, they
deactivate this tag. Due to which the buzzer does
not sound when the document goes out of the
library. If the tag in the documents is not disabled,
the buzzer rings as soon as the documents go out of
the RFID gate. Theft in libraries is controlled using
RFID.

1L, HISTORY OF RFID TECHNOLOGY

The history of RFID dates back to the Second
World War. At that time it was not so developed.
The first history of RFID can be explained by radio.
In fact since then RFID was started. It was first used
by Robert waston-watt. Who invented Radar. A
transmitter and receiver were used, which produced
a high signal. Radar had the virtue of being able to
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identify the aircraft, which was capable of detecting
friend or foe.

The theory of objects was demonstrated by radar
and IFF systems to detect the second phase of
RFID. There was no tag switch with sensors on the
door. The next step of RFID was to develop an
active tag. As technology also continued to
develop, many similar ones were being developed
in the vicinity. In 1973, a US patent was granted
for the RFID tag. In the 1990s, the UHF frequency
spectrum was employed. This experiment was done
by IBM. In 1999, several organizations jointly
established a center at the Massachusetts Institute
of Technology. As well as the International
Standards Organization, ISO introduced standards
for tag and text of various elements of RFID. In the
development of RFID, in 2005 WAT-Mart required
its supplier to put 100 RFID labels on all its
shipments. RFID is a technology in itself, which is
now widely used.

III. Literature Review

e Pandey, P & Mahajan, K D, He has stated in
his article that the purpose of security is to
provide a better service to the library staff,
resources, equipment and library patrons.
Keeping in mind the importance of libraries,
the current paper focuses on the application of
RFID technology in libraries.

e Dhanalakshmi M, Uppala Mamatha, In this
article, he stated that RFID
generation of libraries to collect and manage
data that helps automate business processes.
The use of RFID has provided the utmost
speed in library automation software. The
actual system is based on UHF RFID.

IS a new

IV. Component of RFID
A. RFID Tags: These tags are directly placed on
the documents of libraries. This tag is a serial
number of 96 bits or 128 bits. This tag is
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programmed electronically. The size of the tag
depends on the antennas. The size of the tag
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depends on the area, size, and form used

B. RFID Antennas: The RFID system is attached
to a tag. By which a library is tracked. This
tag is made into a small chip, which is
attached to the antenna. All information is
stored from this chip. So that RFID has to
provide access to the tagged items.
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C. Reader / Coupler: 1t provides a link between the
RFID tag and the server PC. It can read the
information of the tag and send it commands to the
server PC.

D. Server PC: Server PC provides the function of a
link between the reader / coupler and the library
automation system. This is the main point of the
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server PC itself. It receives information from the
antenna, and exchanges information with the
database. Complete work is performed in the server
itself.

E. Functions of library by RFID:

1. Prevention of Theft: With the RFID Gate

Library Management System, a tag is placed on the
documents of the library. This gate can track your
documents from about 1 meter to 1.5 meters. If the
user takes out the books without issuing them, then
the alarm system is turned on, the alarm starts
ringing as soon as it passes through the gate and a
light comes on in the gate.

2. Shelf Arrangement: This is a good way to
identify a solution or objects in a library. It is easy
for the Librarian to find the requested books, stock
verification and missing books. It mainly consists
of a portable scanner.

3. Book Drop: This feature is very important for
users. In this case, in case of library closure, the
books of the library can be dropped in the drop
box. This is a very amazing service.

4. Self-Checkout / Check-in Section: This is a
very important service for the users. It has a kiosk,
which is directly connected by RFID. And that is a
touch screen. In this, the first user enters his
personal identity, which is a library card; it is an
RFID card, barcode card or personal PIN. After
entering this, he enters the check-in or check-out
menu as per his convenience, and easily checks out
/ in the books.

5. Circulation Counter: This service is provided
by the staff of the library. In this, the user allows
the alarm of the EAS gate to tag the books in the
book, to lend the user the books they want, so that
the alarm does not ring after the permission.

6. RFID Label Printer: Used to print the label of
an RFID [1-6]



7. Handheld reader: In this, verification of stock
can be done easily without touching the books. It
also helps in finding the missing book in the
library. And together, if the users do not get the
book then they can also search.

V. BENEFITS OF RFID

—_—

It is highly believable.

Helps in stock verification.

Work has started accelerating.

Helps in organizing libraries.

With this you can checkout / checkout the shelf.
Saves time

Voidance of duplication in documents.

Theft prevention

o s B -V R I

Reduce the chance of errors.

10. Reduction in expenses in books.

11.The RFID technique is much better than
BARCODE technology.

VI. BENEFITS OF LIBRARIES

1. The use of RFID has made the functioning of
libraries
easier.
2. Better services can be provided to the users.
3. It became easy to find documents.

4. Used in shelving.

5. Circulation became easy.
6. Storage management of books became easy.

7. Work became extremely easy.

VII. DISADVANTAGES OF RFID IN
LIBRARIES

1. High Cost

2. Frequency Block

3. Chances of removal of exposed tags exit gate
sensor

Problems.

4. User Privacy concern

5. Reader collision

6. Tag collision

7. Interoperability

VIII. ROLE OF LIBRARIAN IN THE USE OF
RFID

The library is a very wide world. Today, in the era
of information explosives, documents are growing
so fast that it is becoming extremely difficult to
keep them all. Today, with the advent of
automation software and the use of RFID, the work
of library head has also changed. Today the library
president is providing better services in the library.
The use of this saves the time of the library
president and his staff. And repetition in tasks can
be avoided. This can prevent theft of documents.
IX. CONCLUSIONS

The technology of RFID in libraries is not only
emerging, but is also becoming highly effective.
Due to this technology being better than
BARCODE, now there has been a lot of change in
it. In this, not only library documents, but also
membership card, book exchange / purchase, have
been helpful in all the work. It has become
extremely easy with the use of library automation
software. It has a tag on the documents, so that the
documents are also kept safe. RFID technology is
very effective, but the biggest hurdle is its cost.
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we are on the verge of switching it off.” — Prince
Charles “The universe is my country and the
human family is my tribe” — Khalil Gibran
Index Terms: Non — Timber Forest, Indian
Forest Act, 1927, the forest dwellers, Minor
Forest produce.

I. INTRODUCTION

Forests are renewable resources and contribute
substantially to economic development of the
country. The total forests cover of the country, as
per current assessment is 701673 sq. km. which
constitutes 21.34 percent of the geographical area
of the country including 4740 sq. km. area under
mangroves. In terms of very dense forest 859045
sq. km. (2.61 percent), moderately forest 315374
sq. km. (9.59 percent) and open forest 300395 sq.
km. (9.14 percent). The total forests cover of
Chhattisgarh, according to Forest survey of India
Assessment, 2017 is 55,586 sq. km. which
constitutes 41.12 percent of the geographical area
(135,191 sq. km.). It includes very dense forest
4152 sq. km., moderately dense forest 34,846 sq.
km. and open forest 16,588 sq. km. More than 80
percent of the forests are in tribal areas. Besides
environmental benefit people derive benefits worth
Rupees 10,000 million from forests in the form of
free fuel head loads, free grazing, and royalty free
collection of minor forest produce for bonafide use.
Forests provide 70 million men — days of
employment to people round the year in the
remotest areas, which play critical role in the
economy of the forest dwellers.

Forest produce is defined under section 2(4) of the
Indian Forest Act, 1927. Its legal definition
includes timber, charcoal, catechu, wood oil, lac,
etc. similarly, trees and leaves, flowers and fruits,
plants, wild animals, skins, tusks, horns, etc. and it
also includes surface soil, rocks and minerals etc.
when found inside or brought from a forest, among
other things. There are several categories of forest
produce, but from the point of use of forest
produce, it can be categorized into — Timber and
Non — Timber Forest products. Non — Timber
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Forest products are also called Minor Forest
Produce. Minor forest produce refers to all
biological materials other than timber extracted
from forests.

Non — Timber Forest Products play a vital role in
the livelihood of people, living in and around the
forests [1]. Minor forest products are sources of
food and livelihood security for communities living
in and around forests. They are also known as Non
— wood, minor, secondary, special or specialty
forest products [2].

In Chhattisgarh state there is an average production
of 20 to 25 lakhs standard jute bags (bora) of
Tendu Patta, 3 lakhs quintal of Sal Seed and 80
thousand quintals of Herra. The estimated value of
these forests produce is 250 lakhs crores. Besides
these, from non — nationalized minor forest
produce the state gets revenue of about 400 crores
rupees.

The Minor Forest produce include the items such
as tamarind, curry leaf, Tendu patta, gallnut, cane,
tree moss and now bamboo also. It has significant
social and economic values for tribal communities.
Minor forest produces not only provide medicines,
food and other items of consumption but also
provide cash income to schedule tribes and other
poor section. Minor forest produce provides both
subsistence and cash income for the people who
live in or near the forest. They are the major source
of livelihood for tribals who belong to the poorest
of the poor section of the society. It has been
estimated that about 100 million people get their
source of livelihood from the collection and
marketing of minor forest produce (report of the
National Committee on Forest Rights Act, 2011).
The importance of minor forest produce for this
section (tribes) of the society is that they derive 20-
40% of their annual income from it, on which they
spend major portion of time. The minor forest
produce are collected, used and sold mostly by
tribal women, this activity has strong linkage to
women financial empowerment. Minor forest
produce sector has the potential to create about 10
million workdays annually in the country.
Chhattisgarh has the dense forest cover; it enjoys
12 percent of the country’s total forest cover.
Chhattisgarh is in the heart of the minor forest
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production in the country. The Chhattisgarh State
Minor Forest Produce Cooperative Limited,
Raipur, is the organization created with the
objective to promote trade and development of
forest produce in the interest of Minor Forest
Produce Collectors, mostly the tribal people. The
main function of the organization includes
collection and trade of nationalized minor forest
produce, such as Tendu patta, Sal seed, Harra,
Gems of Kullu, Ahawda, Khair and Babool and
also non-nationalized minor forest produce, such
as, Imli, Mahuwa, Lac, Kosa, Mahul leaves,
Chironjee, Baibaring, Vanjeera, Kalmegh, Aonla
etc.
According to 2011 census, the forest cover of the
Bilaspur district is 2494 sq.km. The number of
villages in Chhattisgarh is 20,126, of these, 11,185
villages are in forest area. There are 146 blocks in
Chhattisgarh of which 85 blocks are in tribal area.
The total tribal population of Chhattisgarh (2011
census) is 78,22,902 which is 30.62 percent of the
state total population. The tribes of Chhattisgarh is
classified into three regions — (i) northern tribal
region (ii) central tribal region (iii) southern tribal
region. Bilaspur is in central tribal region. The
tribes who live in these regions are gond, halba,
kamar, bhunjiya, agariya, baiga, kaundh, sawara,
kanwar, pardhi, binjwaar, dhanwar, sawta, bhaina
and pardhan etc. The total population of bilaspur
district is 26,63,629, of these the tribal population
is 4,98,469 (2011 census) which is 18.71 percent of
the district total population. Tribes are one of the
prominent categories of the backward classes and
historically disadvantages groups of Indian society.
Since centuries, they have remained outside the
mainstream of national life due to low literacy and
acute state of poverty.
The tribal population of Bilaspur forest circle lives
in and around the forest. The tribal people mainly
depend upon wage earning and agriculture for their
livelihood due to predominance of rain fed
agriculture and mono-cropping (growing single
crop year after year on the same land). The income
they get from agriculture is not sufficient for their
livelihood. So, the tribal people also depend upon
other sources of income like forest produce, animal
husbandry and also on non-agricultural activities
during the lean season. Minor forest produce plays
a very important role in the life of tribals as an
alternative source of income and Employment.

II. REVIEW OF LITERATURE
This chapter deals with the review of literature, the
review of research works done in the past related to
the title of the problem. A large number of
literatures available on the different aspects of
minor forest produce have been studied. A brief
review of such important studies is presented below

Author studied, “NTFPs and their price trends in
primary tribal markets in Madhya Pradesh”, he
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noticed that more than 60 percent of NTFPs trade is
carried out in the four months of rainy season,
whereas rest of 40 percent of the trade was
observed in the rest of eight months [3]. The above
observation reflects that the local population is not
following any storage practice of NTFPs items and
they sell their collected products as early as
possible in the primary weekly markets least they
go rot. A total of 68 NTFPs items have been
catalogued and quantified for their quantities
assessed for their values and analyzed price trends
within and between the markets [3]. “Comparative
study of land use and growth rate of some major
crops in tribal and non-tribal area in Chhattisgarh”,
his study includes the growth rates of different
categories of land use, area, production and
productivity of nine major crops (namely Paddy,
Wheat, Maize, Kodon, Jowar, Tur, Sesamum,
Linseed and Rape and Mustard) in tribal and non-
tribal zones of Chhattisgarh have been evaluated.
The entire study was divided in to two sub-periods
— Periods- 1 (1969-70 to 1979-80) and period — II
(1980-81 to 2000-2001) [4].

In the year 2004, “Impact of Consumption of Non-
Wood Forest Products (NWFP) on the nutriture of
Pahari Korwa primitive tribal group — A study from
Sarguja District of Chhattisgarh”, author examined
consumption pattern of 38 Non - Wood Forest
Products (NWFP). This study indicates that the
species considered for study, have high nutritional
value and also consumed in sufficient quantities of
the total NWFP villages, 76 percent consumed by
them as food whereas 24 percent are sold for
income generation [5]. “Biodiversity Conservation
in Bastar District of Chhattisgarh State; An
Economic View”, was reported that the Bastar
plateau (Chhattisgarh) is in rich biodiversity [6].
Bastar forest of the sub region is sub-tropical type
and main plant species of the region are Sal and
Teak beside these Tendu, Mahua, Tamarind,
Kachnar, Harra, Baheda and Arjun. The authors
had also worked out the quantity collected and
contributed 42.60 per cent which is main source of
forest income followed by Kosa (21.60 per cent),
Bamboo (12.20 per cent) and Sal seed (4.60 per
cent) [6].

Author studied “Production estimation on some
non- timber forest products in Chhattisgarh plains”.
Study includes trend and forecasting equation for
NTFPs collection on the basis of regression
parameters were designed for each district forest.
Stratified sampling techniques were used for
estimating NTFPs collection. For fitting of trend
and short-term forecasting of various NTFPs
collection data for Tendu patta, Harra, Sal seed and
Gum species were collected from Chhattisgarh
state minor forest produce federation. The data
were collected for a period from the pre-emergence
of new state Chhattisgarh, i.e. from 1997 to 2006.
These analysis were done for district wise [7]. The



“Growth and supply response of minor forest
products in Gujarat”, he concluded that there is a
decrease in the collection and marketed quantity of
minor products like Tendu leafs, Mahua flower, but
the production of gum and other products has
increased. High variability is found in collection,
marketing and price of minor produce [8]. ”An
Economic Analysis of Collection and Marketing of
non — timber forest products in Kanker district of
Chhattisgarh”. The major findings of this study
revealed that more than 72.00 percent of the total
NTFPs were traded through village merchant/tribal
agent and remaining quantity was traded to
villagers, there is two marketing channel found for
marketing of the major non - timber forest products
which are as follows: Channel — I: Collectors
—Villagers, Channel — II: Collectors — Village
Merchant — Wholesalers. The price spread
analysis of Tamarind, Mahua, Harra, Baheda and
Kusum seed was observed that net price received
by the collectors was highest being 98.00 percent in
Channel — 1. In Channel — II the net margin
received by the collector was found 71.27 percent,
44.40 percent, 35.00 percent, 49.00 percent, 49.55
percent in Tamarind, Mahua, Harra, Baheda and
Kusum seed respectively [9].

Author conducted an study on, “Contribution of
non — timber forest product on tribal economy of
Chhattisgarh state.” The results revealed that the
processing of NTFPs starts with the primary forest
produce gatherers. In order to ensure better quality
of NTFPs primary level processing such as drying,
cleaning, grading, decorticating of Mahua seeds, de
— shelling, de — seeding and pulping of Tamarind,
leaf plate making, broom making, etc is done by
villagers mainly by women, village level SHGs and
haat — bazaar level SHGs. The SHGs which run
processing units collect the required raw material
directly from the forest as well as purchase it from
villagers and SHGs. Final processing, packaging
and labeling of these produces are done in the
processing centre and the final product is sold to
concerned NTFP — MARTSs under Chhattisgarh
Herbal brand. Secondary level processing like de —
skinning, de — seeding, etc is done by big traders
and this adds significant value 20 to 30 percent to
NTFP products [10]. In year 2011, “Annual report
on Forestry, Forest Survey of India”, he reported
that the average annual exported quantity of natural
design and gums during last ten years was
1,49,652,96 tons valued 89,901.10 lakhs while
average annual imported quantity was 39,009.51
tons valued 15,682.70 lakhs. The overall compound
growth rate in natural designs and gums exported
from India showed significant positive growth for
quantity (7.85 percent per annum) and for valued
(6.96 percent) while in case of import it was
significantly positive for imported quantity (20.77
percent) and value (30.05 percent). The instability
index for exported natural resins and gums
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exported quantity and value was 11.55 and 23.80
respectively and it was lower than the instability
index of the imported quantity and value. The
higher instability index of value might be due to
change in international prices, nation and global
production, trade and tariff policies [11].

Another author conducted the study on,
“Importance of non-timber forest products in native
household economy of forest fringe dwellers in
Purulia, Bankura and Midnapur Districts of West
Bengal”, he found that lack of agriculture land
industrial activities forces the forest dwellers to
collect the NTFPs on the regular bases for their
livelihood they also make some value added
products to have some extra income. It has been
estimated that about 20 - 50 per cent of the total
household income comes from NTFPs harvesting
in the study area every year. Sal leaf and Mahua
flower are the most important among all the NTFPs
and ranked with Grade — 5 by the forest villages
[12]. Author studied “Economic analysis of rural
women income from Non — Timber Forest Products
in Ife South local Government area of Osun State,
Nigeria.” It revealed that the majority of the
respondents (58.9 percent) supported Non -
availability of NTFPs as the significant effect of
deforestation on NTFPs activities. The major
problem encountered in NTFPs gathering and
marketing are insufficient labour (38.9 percent),
storage problem (23.2 percent), and thieves (14.4
percent). It is therefore, recommended that the
government should educate the women and
embarks on policies and strategies that aim at
improving the welfare of rural people and
controlling the rate of deforestation [13].

Author studied “An economic analysis of
collection primary processing and marketing of non
— timber forest products in Bastar district of
Chhattisgarh.”  The study revealed that
Deforestation, forest fire, more time required for
collection of NTFPs, problem of storage are the
major constraints faced by sampled NTFPs
collectors [14]. “Procurement and Cost Analysis of
Kendu Leaf Trade in Odisha”, his study was based
on secondary data collected from the reports of the
Tribal Development Cooperative Cooperation
(TDCC), Department of Forest, Government of
Odisha, Reports of Tribal Research Centre,
Bhuneshwar. Out of 120 NTFPs, the study in this
paper focuses on most important and commercially
viable nationalized NTFPs, namely Kendu Leaf.
The price analysis is based on examining the
historical trend of administered procurement and
sale prices of NTFPs for 37 years from 1973 - 2010
with five yearly averages and same was done for
analyzing growth rate of production of Kendu
leaves. The procurement price of Kendu leaf is not
revised every year by the Government of Odisha.
Procurement price is 16 percent of Sale price of
Kendu leaf in Odisha. It implies that the primary



collectors (mostly tribes) gets very low price for
Kendu leaf collection [15].

Author studied, “Impact of Non-Timber Forest
Produces (NTFPs) on rural tribes economy in
Peechi Vazhani Wildlife Sanctuary, Western Ghats,
Kerala”, his result indicate that most employment
(54.04 per cent) was generated by the wage sector
followed by NTFPs collection (33.77 per cent).
About 84 species of NTFPs were found to be
collected and used by the tribal’s for various
purposes such as food (19), medicines (31), and
raw material for making implements (6) and also as
a source of income (18). He suggested that
alternative sources of income to the villagers to
improve their socio-economic conditions as well as
increasing the income level and employment
opportunities by effective collection and marketing
of Non - Timber Forest Products [16].

III. STUDY AREA

The study area of the present study is Bilaspur
forest circle. Bilaspur forest circle is selected
because the maximum tribal population lives in the
Chhattisgarh plain which comes under this forest
circle. Out of 7 blocks, 4 blocks are selected —
Kota, Gaurella — 1, Gaurella — 2, and Marwahi
blocks of Bilaspur forest circle are selected. The
schedule tribes live mostly in hills and dense forest
area, which are not easily accessible. They are
mostly poor, illiterate, backward and indebted.
They have their own culture, their own way of life,
religious beliefs, source of livelihood which is
different from the other section of society. Number
of villages will be 2 from each block and the
number of persons will be 50 from each of the
above 4 blocks. Thereafter, the total sample size
will be 200 people of my research work. Purposive
sampling method will be adopted.

The table shows the number of blocks/number of
villages and total population of Bilaspur Forest

Circle: Census
2011
Villa | Total

Blocks

ges Population
Kota 162 185317
Gaurella — 1 51 71361
Gaurella — 2 71 101255
Marwabhi 100 116804

IV. OBJECTIVE OF THE STUDY
I. To make the study scientific and systematic, the
following are the objectives:
II. To study the trend of Minor Forest Produce in
Bilaspur forest circle.
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III. To study the economic conditions of Tribals
living in and around the forest circle of Bilaspur
district.

To examine the impact of Minor Forest Produce
on the socio — economic development of tribes
and the problems faced by them.

V. To study the government policies and plans
regarding the development of tribes involved in
Minor Forest Produce.

To extend suggestions and recommendations
for future action plan.

Iv.

VI

V. HYPOTHESIS

e There is a lot of opportunities and possibilities
of development of Minor Forest Produce in
the tribal economy of the study area.

e The development and marketing of Minor
Forest Produce in tribal economy of Bilaspur
Forest Circle is not satisfactory.

e The impact of Minor Forest Produce in the
financial conditions of the tribes is decreasing
in the modern times.

e In tribal economy, the income of the tribal
population of medicinal and non — medicinal
forest produce is increasing.

VI. RESEARCH METHODOLOGY

To fulfill the above desired objectives, the study
will be conducted by collecting primary data as
well as secondary data. Primary data will be based
on household survey. For the collection of primary
data the self — structured questionnaire or
scheduled along with structured and unstructured
interviews for the concern parties will be prepared.
The secondary data will be collected from various
sources such as annual reports, published articles
and documents of the organizations or institutions,
data from District Forest Department, Tribal
Department, magazines, journals, newspapers,
internets, reports, records, etc.

Research methods for the above objectives are:

e To study the trend of Minor Forest Produce in
Bilaspur forest circle, the objective will be
fulfilled by collecting secondary data through
various sources.

e To study the economic conditions of tribals,
this objective will be achieved with the help
of primary data collected through
questionnaire or schedule.

e To examine the impact of Minor Forest
Produce on the socio — economic
development of Tribes and the problems faced
by them, this objective will be fulfilled by
collecting primary data through questionnaire
or schedule.

e To study the government policies and plans
regarding the development of tribes, this
objective will be achieved by collecting
primary data as well as secondary data
through various sources.



e To extend suggestions and recommendations
for future action plan, this objective will be
achieved by the outcome of results generated
through primary data.

VII. TECHNIQUES OF ANALYSIS OF
DATA:

For an effective analysis, presentation and
interpretation of collected data, the following
techniques were used such as, tables, percentages,
averages, correlations, etc, wherever necessary.

VIII. LIMITATIONS OF THE STUDY:

e The tribes in Chhattisgarh are classified into
three regions from the geographical and
cultural point of view - Northern tribal region,
Central tribal region, and Southern tribal
region.

e The present study is concentrated only on
Bilaspur forest circle which lies in Central
tribal region.

e In Bilaspur district there are 7 blocks, but only
4 blocks are selected for the study.

IX. EXPECTED OUTCOME OF THE
STUDY:

The present study is conducted in the
Bilaspur forest circle of Chhattisgarh state. In this
study, 4 blocks were purposively selected, namely
— Kota, Gaurella — 1, Gaurella — 2 and Marwabhi
because maximum number of tribes and maximum
forest area comes under these blocks.

The expected outcome of the study is: —

e The ground reality of the economic conditions
of the tribals in study area.

e Problem faced by the respondents in the
collection and marketing of Minor Forest
Produce.

e The impact of Minor Forest Produce on the
socio — economic development of tribes.

e  Other issues that are directly related with the
socio — economic status of tribal community
of Bilaspur forest circle such as their literacy
rate, livelihood sources, culture, etc.

e The ground reality of implementation of
government policies and plans for the tribes
residing in the Bilaspur forest circle.

e  The problem of deforestation, forest fire, etc.

REFERENCES

[1] Quang, A. “Commercial collection of NTFPs
and household living in or near the forests.”
Science Direct, Vol. 8, No. 1, pp: 31 — 35,
2006.

[2] Shiva, M.P. “Solutions to overcome
impediments in forests development through
MFP based management.” Proceeding of
International Seminar on MFP based
management in Forestry, Dehra Dun, India,
pp: 17— 18, 1993.

[3] Masih, S. K., Sharma, C. B. and Sharma, M.
C. “NTFP and their price trends in primary

25

tribal markets in Madhya Pradesh.” J. of
NTFPs, Vol. 8, No. 3, pp: 159 — 168, 2001.

[4] Gupta, N. K. “Comparative study of land use
and growth rate of some major crops in tribal
and non — tribal area in Chhattisgarh.” M. Sc.
(Ag.) Thesis, Indira Gandhi Krishi
Vishwavidyalaya, Raipur (C.G.), pp: 56 — 57,
2002.

[5] Bhattacharya, A.K. and Patra, K. “Impact of
consumption of non — wood forest products
(NWFP) on the nutriture of Pahari Korwa
primitive tribal group — A study of Sarguja
District of Chhattisgarh.” J. of NTFPs, Vol.
11, No. 4, pp: 254 — 261, 2004.

[6] Choudhary, V.K., Lalwani, N.R. amd Sharma,
S.K. “Biodiversity Conservation in Bastar
district of Chhattisgarh State: An Economic
View.” Ind. J. of Tropical Biodiversity, Vol.
12, pp: 61 — 63, 2004.

[7] Bhuneshwar. “Production estimation on some
non — timber forest products in Chhattisgarh
Plains.” M. Sc. (Ag.) Thesis, Indira Gandhi
Krishi Vishwavidyalaya, Raipur (C.G.), pp:
63, 2007.

[8] Patel, K. S., Khunt, K. A., Parmar, G. D. and
Desai, D.B. “Growth and supply response of
minor forest products in Gujarat.” Indian
Journal of Agricultural Marketing, Vol. 6, No.
2, pp: 105 - 107, 2008.

[9] Sinha, G. K. “An economic analysis of
collection and marketing of non — timber

forest product in Kanker district of
Chhattisgarh.” M. Sc. (Ag.) Thesis, Indira
Gandhi Krishi Vishwavidyalaya, Raipur

(C.G.), pp: 123 — 124, 2008.

[10] Gautam, R.S., Bhattacharya, P., Jojo, M.A.
and Panda, B.B. “Contribution of non -
timber forest product on tribal economy of
Chhattisgarh State.” Report submitted to
CGMFPFED, Head Office, Shankar Nagar,
Raipur, Chhattisgarh, pp: 99 — 101, 2010.

[11]Anonymous. “Annual Report on Forestry,
Forest Survey of India,” 2011.

[12]Ghosal, S. “Importance of Non — Timber
Forest Products in Native Household
Economy.” Journal of Geography and
Regional Planning, Vol. 4, No. 3, pp: 159 —
168, 2011.

[13]Raufu, M.O., Akinniran, T.N.. Olawuyi, S.O.
and Akinpelu, M.O., “Economic analysis of
rural women income from Non — Timber
forest products in life South Local
Government Area of Osun State, Nigeria.”
Global J. of Scin. Frontier Res. Agri. & Bio.,
Vol. 12, No. 1, pp: 23 —32,2012.

[14] Acharya, G. K. “An economic analysis of
collection, primary processing and marketing
of non — timber forest products in Bastar
district of Chhattisgarh.” M. Sc. (Ag.) Thesis,



Indira Gandhi Krishi Vishwavidyalaya
(IGKV), Raipur (C.G.), 2013.

[15]Patra, S. “Procurement and cost analysis of
Kendu leaf trade in Odisha.” Asian J. Res. of
Business Econ. and Manag., Vol. 4, No. 1, pp:
154 — 164, 2014.

[16]Kumar. “Imapact of non-timber forest
products (NTPs) on rural tribes economy in
Peechi Vazhani Wildlife Sanctuary, Western
Ghats, Kerala.” Int. J. of usuf. Mngt. Vol. 15,
No. 2, pp: 80 — 100, 2014.

26



Bharat Journal of Science Technology and Humanities

Vol. 8, No. 1, (2022), pp: 27-31
ISSN: 2454-6151 (Printed version)
URL: http://www.cvruresearch.org

Jkek; .k el of.kr

1'k&af{k;" d Ikdfrd
A0 on Adk'k fed] 2x."

"kdu
"k Alkn frokjh

LikQj Ufunikdd ILNr o kP; HK'k foOkx] 2°K'/kkFk] M,0 BhOoh0 jkeu
fo"ofo | kYk;
biesy & vpmishra@cvru.ac.in

e
ALrr

k&t
I lkdfrr
Adr gA 17k&if{k;"

hide  gkek; .k dio; e of.kr
dh LokOkfod fp«k&fofpek p!'Vkv'
"kdu & vi'kdu't di fnXn*kKukFk
dh p"Vkvi I lkdfrd
fdu' d Lo:i fup e jkek;.kh; olk d
IkFR&BKFK - Okjrh;  T57fr'k “kkLek d Ifgrk
LdUk o wirjort kdu "KLk o Aek.k okD;’

d’ Oh Aek.k d :i e vko';drku:i LFkkflr
fd;k x;k gA
e Hea — oklr fo]k LFKiR;dyk]
n.Muhfr] “kdu] mi?krA

. ALrkouk

7B arelifs & e Hfd AR AETHT
anfde  wifval & ¥ qEEAR B
FHrI—RFTA o1 gfte § FIpa W B BRIGE
Hfaar &1 weH ERTI"T SO
ARF— o 613<1~u|qq4| S ARAR ABiT BT
faeady Ud WwRadl sME™G IIsd T qaweli
BT IS qqardl &1 39 T H dfde s,
ORI s, SAfy, argfden, e,
JefeeE,  IRIRA,  JATHIEN, eI,
qUSHITY, UATaRul, didowd, e, fafdy war

afe &1 reurfdd Ay 2 |

S MNe H Wy ud 99
ajwaﬁjﬁmﬁfﬁuﬁaﬁwaﬁwﬁﬁmgaﬂ
2 R o we w2 e
T € | A, arIRer seraT Rer R @
IR UR AT YHTYH BT THU0T GRS &
ERT fhar Srar 21 39 WMy fFev #§ [mmeiy
T aftid ug—uferl & |iefae faaRl @1
dferd vd wRyg faee eRmnr S W@ B

o

RERIUTHTAE AT ® GIIaRoT g ol
Afe Nt fb IH-—TRI TH H I¥ Uy
(Rie—arenfe el & =) ud uferi @
IuRefa gftewd el &, I8 HROT & fF 37—
WA WX 39 i@l B SRAmIdd IRl H ugd
YT WGAT BT I gl YT & |rer

27

B R qH | $q A & Ivi Ig Al
e 6 59 ug—ufeeerTa wgHl 1 aui
g3 2, S71a uRoms ) fafder ol # ST g
gl

n "kdu& Loz i] ifjOK'k
Adkj

ﬁﬁﬁﬁwawmaﬁwéﬁﬁwﬁ
g, 9% Y@ Ped 8 | et gy s
s%maﬂﬂlm’cﬁ%mj TAHeAAgTd

JF & ERT 391 T4I &1 g a7 R I8 o]
s BT 21 gfeet T § weh e vk uférra
@1, Fel—del Mg &1 AR Fafaq geron & aif
faRIT 1 qrerh BT €| BE WR SN AT 3
i # N vy fbar Sar © AqEe fofw #
TS WA wenfaeiy e @ o wRig 2
T A9 AR B IMJIR I§ URF WA
PR A FARY T A S FESH B OgRI
fITT PI AT g1 2 | ST Pel AT B
Vidxxx#"kdof*k'B&
0:kIdiRIOxxEree] ;1A
Kkfuu™ efuojk fgroOkokr:
Ifon fuxni “kdukukeAA
onki 1gk.kkfu rFfrgk Ik
Lekrkfu "KkOKf.k rFkk i jkf.kA
IR; kf/kd: “kkduuke/;:
Kku: BeLrkfu BekfJrkfuAA
Lo;i fekuick™ Oxoku X . kkuk&:
etkin"kPNkduelke ;raA
du Adkj.k rnAek.k
QYkkfo lokfn onflr fEakiAA"
gori offy, T, gEwfd, eprard, wefiafrs,
raed, HefY dicq, #A8f¥ oy denm wef¥ wiaw—
Y EMT THERRE S ¥add WREER B |
Je—qRIUT, SfE, WA wTed, Wil et
T ATSHY WGl D ABTH ¥ A9 € | I8
AR WA 39 & gRT qaUH (U o1
P U PHeT AT ®, IIAUT DI UTHIOTHT
T<Eged | O 9BIE™ # WEe AEdR Bl
AT IS & A g e @



http://www.cvruresearch.org/

RAEAAE AT Tl A S B | femeR 9
WRERT & SER  dddcl] Wedlg B Pl
VodIgHiedl, Hemftsd dRIBMARER @ gecdled,
TIRGRNGT  offeu==l gd fage &1 JI<
AUl R & | HedagaedieR gl @1 [k
AT FEI0T W& Y FISR bR © | S Al
@ AEw B X@Ifhd Hd g HET & fh—

u onk ukfi pk3xkfu u fo]k*p 1Fkd TFdA
ALK fUr rkurkfefelk ;r BOK'kreA
vrir oreku p Ofo"; |Pp fd¥puA
1o foKk;r ;u rTKku urj erehA
LoxAherYk Akg% 10[ ;! /kefon™ CukA

rlekr Abfri B[k Kisk Bol; txri InkAA
Loxt.k rkn "kk Ahfrfok okfi eku"tA
;N'Vi Lskféfel u Irk Ah]‘rLr th; rAA

rlekr LoxkLin i.; fufelk FEuOKFkreA
tkou 1je Jheku dken p Ae'nteAA

jx}e p e'g'p otf;Rok fufelkforaA

nolzefi fultr™ ;Fk" Lk 1 ekfn™"rAA:

i TgAe & Aem| 9 R 9eR A eiR

fora aREmr 4 yaeH g 81 9ad §, 99 PR

A IR Iaw uRAT # @1 d€, ereRenfE I&hT

J1raT B I fI=m, worm anfe g Rig <

g # w8 B Had | YAdlel, IdHTdIe

TAT 9T HTA S YA Bl BT RS

Sl @ Aem 4 & A ) P o T

BIAFABT T ©Y A A@TH Y = H qwed

T8 7| witrmrE &l difder et qen dre

P IAGH BROT Pel AT 2| Ig Wiy & F97

IR S BT geg o | O YR A=A

WP AT AT oH FASIal 8, S ThR

|goy el 9 W e &) I' A e

WaF S & A9 # ufdd & aren, 2,

BRI BT AEE UG AUE 2| gufer

[—gY, HE offe ANfddRl | W /AR B

fa &1 = AR wal o1 e wY |

JefeddR e wREff w'd @

5 e SN dedHl @ fauts @

SChl 3 arer e 8- o
vi; tlelrjNr de iilk "kOk*kOeA
;UL; “kdub ikdi fuon;fr xPNrkeAAd

S 3 qUE, AR, B Uy qn
ggue ugell wd fode wiftrl ud fRe—faftes

ulerRll & W@, Pl o€l AR St @l

TEA IR PR IR IAGT ARG w9 H

TR R IRTHI & i fhar iR S91a

ey Ara WS & 9Hd Tga fRY |

SAMI &I @R & 6 o araraifors

o 8 fobeg I8 A gmed el g | el

% Refey e # o B ¥ R qo, Ao,

IR, 999, SIFRUT, ARG 37T 31 3TawRi

H A gl BT G € B o $ oY

T e 8, g wEARIfgel U W AREN

frel @ oEf ©1 wgT =g Sugw o ol

28

gg—vell anfe urofl €, 9 waver 8, U W W
Rerd 2, ool Fg—9ame Tl o, Sfaa faem
T U H fIeM@E SR AT BN, T PATIH
W%Wﬁﬂﬁ%ﬁwwﬁﬂwﬁél
39 v &1 W &Rd gU JERaieR dhEd
§
iF; kRekua uic I3 1 pfl"; norkeA
IkF Afkkur BKE; L;kTEkfrfo Jko; - f/kdeA
*Kokek I SfUEULFEf" pjknérnjxiA
LFkuo) O kkrkPp r¥n cizkr QYk  iUBAA?
A9 Af ARt H S ET 8 A1 S e
qrel YUTYH Bl el DI e AT AMRY |
e W O I8 ANl P Sl R S BT B,
ST R T @ g K SR A1
gfgear & |me fHar SR wE e
Roftrarer o wear &, a8 o o @fe
HAR: Sfa, faem qem ey # aRws 'Fm, waA
S & PAgE B FAfd H | TR § BN
el @Al Bl IR IaHfdal B MIR - ST
fPar Sar B ¥ B YIS e &
|y @l B B ATl W@ AT 3T
AT B qAT TR BB AT Dac
RIS & QY fure @GR wed § 1 e
frear, grafdd, <afg, Suora, e,
SAATRT 3T HROT AT WAl & AT BT
aRaR fEd aRd 2|
TIRIGTAN G ATd  THAATT  T=ef
Gl & IR, TS Td savdddd o
O 3 UBR 6T Har 28—
iotletfur: ijkfont
de nofefr BEAp{krA
mjeu rnikf€r rnk
noe/Jeo'k u rRdFkeAA
rfézl; "kduu i#'%
1otleifjikdek; riA
IpjRifpjekReu” fgr
fpUr ; Un#"kdkj rRi JrAAS
THRIG eMHA & A H gaorAl 3 rfsd w4l
®T fAure Q9 HEA 2| Sd 98 Q9 AT 9
I IR ITH i UM | IudeE gl -
gouTef I Rig gorm & A1 S9 gouref wad R T
AT ST | AT 7S B A1y fF 9% 99 Q9
Bl AAMITT A AR AU P BT FaAd
e T g gouref # qoR T |
39 gO9 @ IR W § fb I
U @ = o & gRT @l Sf 6l g,
1 g &1 e T AT @) IuAf goured
@ g I Al B dddl | 39 UBR fIaRYds
IS BT U YAdhd AUDH i Bl &G DI Bl
YO Fdd BRAT @Ryl IE WG fdur
e TAT AR H I IUTRd AT
gl
g s depa & TR TRl § da) dreuTT
% HrIAeae FaRl 3R HEEdl dd H ol
BT B UM SEEE W dEgd SR,




ddfaaE R w@rgwa W 39 Rgw @
ASBTa 1 uReEE w21 S, a9,
AYde, GRS, HANGSAE UG 3 3
HAA-RERN g9 A== @l gwrErfaeadar |
I €1 W, gYd o Fifbearemah 0
AGA B YIRH Bl & vl [Ieawd v e
21 39 My e W uyg-—ulerl & Aemw 9
fos g9 9 @Al 9 dwiha deal @
NI & gfRved § Ao adienm o1 S
e 7|

1 jkek; .k e 1UK&Ik;"
vi0l; & "kdu&

AT araraf | WAl BT FABIOT D
TR A HA1| S Bioua g S9e1 drd
T URG— S a1 i H fwh a=d &,
ﬁay W@ﬁ%—sﬂ‘cﬁﬂaﬁﬁﬂ%—rﬁiﬂ
qiffaxor foar| oo el afys, smrgE den
Siftrd— & dF T qqeny 1 @ e
9 PEH AT SURITY qAT el AT b 37
QA wUl g B Wipfa A | g9 e |
9, M d fas— 39 affexer & IgER
Te—uefl TUeT IO WAl Bl FHIT BT S
e 7|

2- jkek; .k e fefdr “kdu&

S MR AT dferor gM—argM  SWIfd"
el @1 gd dRd §, S M wHT dEl
A B T S uge e gwe ud werd
BT 2, Sl & aRaR 9 Afth @ gARS w5y
H Agachdl @ Iy fl Bl ¥ "ERN
SIRY g AU gFAYAT Ud YA Pl AT ADR
JuRIR AR & eriemm & fow uRerd gy,
T qHY B drel s Al B avie srfaefd o
ey # 39 UeR 4 fdar 2

XPNUr 1 ujo; k2 BfKD2% 1jk%oeAA
A gkl 18{k.K" okp” 05kgjfur BelrriA
Odek" po exk lol xPNfUr Le Anf{k keAA
rku n"Vok ke knYk™ of I"Bi 1 ;1PNrA
VEE;K TR Ak exk® pkflAnf{k KKKAA
fdfen an;Rdfti eu” ee fo'kinfrA
JKK' n kijL rr- JRok okD ;! egkuf'liAA
mokp e/kjk ok. Kk J;rkel; ;r QYkeA
mifLFkr 05 A an if{ke/[kkPP; IreAA
exk A'ke;R;ir IUrleR T;rke;e AAS
HERTST SRRY - AGHA B A w9 - T
g HE ey @ D I AR HY P
@ qad I |
1. AFATRMEY Il SIRY & IR AR WITE
PR B aTel el BT HSI |
2. WERIS & SfRmEd! ova g s9 qrfeq
U FYABT THH BRAT |
S T R 9Ive o | #eff 9 qIRer |
HEJ © b UErl P 9IEE WR PR B §Y
IR AR Few T el kg w1 a1 SuRerfa &1

d Mk

29

gfaa axar 21 g &1 a2 dfde
wfo—uarl ¥ S FEfyd T8 8| RRYT DI
T S fedf wrgd &— J9l &1 weferoraddt
B, 98 S S BT gad © | IS ot °
ITPT FHIRT b ulerl @1 erace reT<E
eI B, fhg SEdT wEA dRA drenm Yo
g A F B AT T s B @ 7| TIY
TEad: Y B, o T I=ig Uy §, 9 el
<2 H A B AR wRd | AT H
afe @1 FeferT emad Brar 2, a1 a' Rufa
I & YET < drell Al Sl | g Bl
TSIRTOT BT JAAAT HHE BT ATAT & A AT
A B A BT GAd A ol & | G A
N FOIT B ARy gw A T 2| S
T T A1 qABI BT TR AT HRBRI
BIAT & |

RIS GIRY B AGA B T
§ HB Wy § g Bdl @ Wi gs |
FAYH TS WRYRESH BT T AR 370
T WRIHH & RT A ASTqg D] Bl AT
DA UlRrEIchR WU AU BT URUME o],
d aFR AN B 9 qer Ao @ gw
URYRME BT URMT T4 IRATET G bl Sferomafclar
BT PIhA AT | 39 THR IFEIT AHA H 59
A W) g uy—uleed WU WA s
Y O 9bd & &b SO9b gRI SEITE
gRRT |wer Gherd o T qr sEifsd 99,
T uq amefiale, favr enfe dedche Sude

gV

m V'O "kdu

qrcHIfeh MRV 3 3739 WG BT RN TR
IR 9ol Iuee 2 | I8l W ulerll vd gl
q GHg Piaqg o Sgyd Ry 9 1 $iRm
TIAA Bt H e H fafdy smwraE gyl
ST f—
0; Itu doYkku ukxk xko™ oRBku u ik; ; UA

1<k AFket YkC/ok tuuh ukd; ulnrAA7

1. Bl IR FE @ k2 ¥ SR Wl RSB N
IERIISSASIAS B ED AR A IO |

2. AT P UHTSUT TR 31U I8l Dl
g 81 fuer <&l o |

3. R ARdRi &1 9o IR A=< uTwd
g% ofl, 9 1 ol A= B Wifde™ T8 R @D
off |

gl U JAfgW Uy 8, SW AN B
ISBHE & wU H AGAT & T B | ToragE
DI ARADRI A AEYIH  ToTated | Hal B |
greft rerTq AR ST 9 BT ®, Uh UhR |
IE TS BT IRAAR 9 HeT S FHar 21 g &
PR ITA o B I B fF I8 rorr o=
I & B gardard dd g1 @Al | sy # B
arel RIS R I I AR T
I A1 digg ¥ 9@ SRl Ud UBR A
ARHI B e ofl, Riifh HERIS IR W




J, ID UUH ITRIEGRI $IRM aFardl o
AR fada SRR & Iofiere ufed =
o, ¥ Bad UM IHER I9TH™ BRI 7|
Tl BT 98] B Y 9 U1 39 919 &1 Habd
I 7 6 @rerenm enfe AW AafREl @
—Ue Al @ dTIed 9§ dfd <& T BN |
BB W M D a7 T A H Hreredm
| DAl B @ 9 el &R gEET & veH g3
SEHI XM B AT BlR "ol T 3R gy
UF YIS WA B HaT § T - 59 THR Al
AR B ARAAGE R B gId >l B
FAER W U B B NRd Sfl 99 R @
IIRT U SIRY B WU B IFAR) dRTSoll B
QY R IO AR | AT dlie, S9 9Hd
IR/ qW—

nok; rupR; " nhukh §f{ke xkLrFkAAS

<aarell & Afexl § T diud, 9, SRl gud
gell ¥ Jdar X dTel Ud 9 T HieR yaeE
D IR ifeld—aIfd gg—uell ofa< <9 wd
fFreer 2| ug—ulerli @1 @i I onia
AR 8Rfl €, I8l a& & S 59 Il
P OFEdT B A BT b ol
AifeIenREdl 7 WIEIfh AHE TddR BT
MR fHar 81 I wo—un T gy—uferdl
BT &g AT B Yol Td JoURaR & fawrs
BI AT < arell © [[1-13]

M & A g PR D (oY Id ERITR
ER AT U B [AATeRIES g ¥ UG Y,
e anfewfa 7 o= fear 21 38 @fauz
Y—UfeT Hehd ATUeT W IR -

rr’ /oteikxt; gen.M lefPNreA
lek@E; egkdk;LrLFké x/ki Bink# .KiAA
tulFkulehi p lek@E; [kjLoukiA
foLojku fofo/kku uknku ekBknk exif{k.kiAA
0;kegjfoniirk;k fnf*k of OjoLoueA
vi'kor skr/kkukuk f*kok K jk egkLoukiAA
{krtkaelo kKkOk BU/;kdlkYk fouk cOBA

[kji pkfOel[k unLrnk AJk exki [kxkAA

phphdphfr ok® ;UR;" cOoLr«k NkfjdkiA

mYdk® pkfi Ifu?k W fulin?kjn"KuktAA®
1. WR A & T B @oll d qvs R Th

FST—H1 HAHSH MY AR 46 AT |
2. TR—UY & AMEN b [The ATHI Al

Tg—vefl WAHR AHR BT A |
3. RERl & wars, Yifo—ifa & wxeaft

IS I |
4, TR & G AER HR WO qY-Uel HRIA

o |
5. ARGV g1 & wdl el | gHor ol |

Mg we s uell B, el H
M—Iea onfe @1 J &1 g garn T 2|
R 1 aggell # smifeld Uy & wu # uRefora

!

13

:

30

2| Wiewel ug—uferdi BT USRmad BT steraT
THET I AR IR e A SYHHRS 2 |
STl AT BT YA Del ofrdl § | g @1 de
dledr a1 AR gE ©, fheg I8l |l et
fudd Bra” Al e HER @ ga § @ 2|
SIRM A {1 39 SeT0ll BT ST AR D! FHIe
PRI Y d AHY W IO wAl qefl eTHl b
UG BT Bl I &— .

beku 1%; egkckg® BoOrkigkfj.kiA
lefRrkrku egRikrku Bgr: Bojk{kBkuAA

;kn'kk bg ditfUr  if{k.k”  oupkfj.KA
vxr' u-0; Alr 1k;” thforl; pAAL

M Y ST O qon e B wwri
JHeT PRe Usel € g fwery ax forn fb gH
d BB Tl B, fbwg 39 g e HT HER
ffad 7 &R = € uRoms Y e |

AR & AR SR BT 41 37IRIdl
BT AHEAT BRAT TST| O d AR BT ARDY
M B 3R dlle, a9 I Yro—de AhR
FRell R ot o*f (1 ug—vell S9! arad
gRepH R A9—drgd o 2 g9 fAfal @
R S9d U8 fwem @1 f dr seran
TeH— P vh @1 sEvg B ST galm T
M 3 W aedvl g iR w@ QM1 IogH
TS | 3 A1 ISRl 81 GapT T |

DRI AT H I THR arferay g
W BB AURGAT B TAl Ferl T Adr H A
@ M O & 9% g8 i ufd ges=rR 8F
el SRl W Sfg fRfiwer | jm@or @
|rEgE AT AT S gET H O SfuRraAl Bl
fowar | 9 wmw%ﬁﬁ%‘l?ﬂ%ﬂwgg
HH > ol SUd @O P M AEMIGR
UGl B &2 BT & | 39 UBR HRIT b
fafder el R HBfY aredlifs o7 sruwrgHl @1
faerg goiv foar, S & wfear vl & orgwd 7 |

v. kO "kdu

areHife =1 fafay M g6 3 Jues
A &1 A e aoig fear ) @'t sfoa
Ug—ufey AU Y9 WHAl DI TR [BAT ST BT
g~ @l IS & ford wRem a_d FHa AIRM
Pl b YW R 8T, G I AT IS
®I freed o foran | o o g § gftfa &
vuokfr f'ko” ok;t Buk enfgri B[kA
1.koYxLojk"pe: AonfUr exf}kiAAL
1. A B O UE rgde udid B arell 9y
BT g8 |
2. UY-UERN & AR dud gd S9d S |
e IrATHIeT H UYST BT AT, Sl
{4 *fed w@rifad e 81 @r 81, ulenror faer
NE—freeyl HR vd aRyul drdell v ® T,
qN S YIIE AR AT ST § | H B IIG0r




48

e derl wgl @ fawy # gderman, agf of
® a5 Td R@aur & WRMa B gar off |
A o W @1 IS @1 gfaa &

PT AGT AP Y A1 T IR
qrHIfes RO H WAl BT FIwR quiF giewTd
BT B WY UF H g, YA vd As— aet &
TBR & WAGAl B g9l B TR 7, o b gdHE
gRYed H I R Ud SURd © | 590 FHI

P Uh A3 WROM fAerfl R THY HEd @l

3
i

I nHK

. Borggdre (fAgfd, 9. 647—648 |
THCRIGTMG |

. 9EdTg 13 /38—43 |

gEcdledl, Y. 86, TP 5 |

gecdfedl, Y. 86, TAID 11, 14 |

TARISTLN G, AT 1, TeAld 22—23 |

THTRIGIRTR T A 1, TAD 74 /8—12 |

. ATCHIfhRTATIC, AT 2, A 41, Tedld 10 |

. ITCHIhRTATIY, T 2, A 71, TAld 42 |

. ATCHIThRTATIY, AT 3, Al 23, Tellh 4—6,
9, 15 |

10. ATCHIFHRTATIC, AT 3, AT 24, TcAld 3,6 |

11. IIHITHRTATICT, LTI 3, T 57, TAld 2, 3,
4]

12. ATCHITHRTATIC, AT 3, A 57, Telld
12—13 |

13. ATCHIThRTATIY, LTI 6, AT 4, TP 46 |

-

©® NGO A BN

31



Bharat Journal of Science Technology and Humanities
Vol. 8, No. 1, (2022), pp: 32-39

ISSN: 2454-6151 (Printed version)

URL: http://www.cvruresearch.org

Hkl d -z i1dk e BkLdfrd n’ku

IA'0 on Adk"k feJ] 2Jterh uxhrk Bkuh]

'R (Fderd) §%pd Td ureg 9T famT, 2eneeff, Sfo wHodlo me favafdernes
bey & vpmishra@cvru.ac.in

Lkkjkk
ILdr HK'k Hkjr dh ,d cgeY; ,o0 vuie
fuf/k  gA Hkjrh;  BkfgR; vkj  ILdfr

vuiekf.kr gA “k)] ifj'dr] ifjekftr ,o
nook.kh in I foHkf'kr gkdj og wvkt Hkh
Hkjrh; €tu ekul d an; e vikj J)k dk
Ipkj djrh gA ILdr okMe; WVR;r 0;kid
,0 fo'kkydk; gA on Hkjr d ikphu BkfgR;
g tk fgUnvk di tkphure vik/AkjHkr xiFk Hh g
Hkjrh; BLdfr e: on Bukru o.kJe /ke di
ey Vvkj Icli ikphu xFk gA Hkjrh; BLdfr
IV d wvkjetk dky b oreku g] bidh
ijEijk Rukru ijEijk gA tk vkt Hh viu
ohkoi.k Lozt d fy, miflFkr gA Hkjrh;
ILdfr egku gA bl BLdfr dh egkurk d
xir ikphu le; b x; & jg gA bl vdwyh
ILdfr u fo’o dk tk nu nh g og bruh
xkjoi.k vkj vuk[k ¢] fd fo’o BILdfr dk
HMkj mI nu B igh rjg Hj x;k gA Hkjrh;
ILdfr d dN 1ikkd rRo g feuli bl
LLdfr dk ik.k ok;l 1kir gkrh gA /ke VK]
n’ku] dyk vkj BkfgR;] [kku&iku vkj oL=]
lekt vkj o.k BHh bld ik'kd rRo gA
Hkjrh; BLdfr d ;i ikkd rRo ufrdrk I
Hgk gvk gA ekuo dk dY;k.k di JkLr e vkx
c<ku dk dke Hkjrh; BLdfr djrh gA IR;]
vighk] ri] R;kx] /ke] uhfr] Kku] ne wvkin
.\l rRo g] tk ekuo dk 1.k ndj mli tu
dY;k.k d fy; ifjr djr gA oreku e
miyC/k -idk e HkI Fkjk jfpr zlkd Icl
ikphu ekuh tkrh gA egkdfo Hkl u viu
sidk e lkidfrd n’ku i fo’k'% /;ku fn;k
gA Hkl dk ILdr BkfgR; dk Bcli 1kphu
ukvddkj dfo ekuk tkrk gA Hkl dh ukvdh;
drkyrk dk ifjp; mid ukvdk d L[k ,o
fo'k; 1 gk tkrk gA Hkl d IHh ukvd
vitku; dh nf'v I 1oFk mi;Dr gA Hkl d
ukvd e: Jixkj] ohj jI 0;kid gA ijr d: .k
Jkn] okL;] ohdkRl vkj Hkud ok dk Hkh
cip chp e 1;kx g] eukdko o.ku vkj jli
o.ku di BkFk BkFk Hkkd w ikdfrd] TkLdfrd
,0 lkekftd o.ku Hkh 1je drky gA Hkl u
viu dfr;k e Hkjrh; BLdfr dk n’ku
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djk;k gA egkdfo HkI d :-idk e LLAfr
d egku vkn’ki dk ge n[k Idr gA mugku
ILdfr d@ vud difreku vkn’kk dk viu
ylku I mn/kr fd; gA feldk o.ku bl
Wik 1= d ek/;e LI dju dk ikl fd;k
X;k gA

"n bdirt& R;kx] riL;k HfDr] /ke] Usk;]
I F7K"Vkpky] fk{kk] d = .k fouerkA
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Abstract:

Tiger Reserve area of Achanakmar in Chhattisgarh is
fulfill with diverse range of fungi, particularly on forests
and stumps, where macro and micro fungi may be found.
All factors influencing fungal dispersion should be
investigated at the survey level, and in series to explain
the variables associated to the six phases, it was
determined that there are approx. 56 % variance in
species richness and threatened prosperity over the total
acquired. The prevalence of burglary was found to vary
by 42% depending on the degree of exposure to flora and
soils.A survey was conducted by separating the whole
Achanakmar forest into sub-divisions, from which
various sources, such as timber and stumps, were
collected. The widespread distribution of fungal
populations in these Achanakmar forest, fungus were
observed, as well as biochemical T test and molecular
basis test, the specific chemicals found in them were
studied, and it was determined how the distribution of
fungus is established in the distribution of wildlife and
flora in the Achanakmar forest region.

Index Term: Fungus. Forest, logs, Stumps.

L. INTRODUCTION

Fungi are a diverse group of microbes that include a wide
range of species. They are a significant connection and
feature of terrestrial ecosystems, accounting for a wide
variety of species distribution and playing an important
role in ecological processes. Fungi are significant as
decomposers, mutualisms, and pathogens in ecosystems,
although importance of fungi is sometimes ambiguousin
nature. The diversity of fungi has been calculated in a
variety of methods. estimates that there are between 1.5
and 4.5 million fungal. These worldwide fungal diversity
estimates are based on the belief that the majority of
species are yet to be reported, as well as an estimated
ratio of fungal to plant species in specific places.
[13]Emphasized the occurrence of  several
decaypathways in conifer logs, claiming that primary
degradation fungi are critical for later fungal community
formation and species variety.

[9] Despite the fact that India has one-third of the world's
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fungal variety, hardly half of it has been characterized.
[6]They bolstered the concept that particular vulnerable
wood-degrading fungi are more or less reliant on
specific preceding species by adding to the data for
degradation routes. The major goal of this research is to
figure out how ambient abiotic variables affect the
richness of fungus species on decaying beech. Invasion
of parasitic and saprophytic fungus by parasitic and
saprophytic fungi causes wood degeneration in a variety
of forest tree species. Fungi with their plant hosts have a
lengthy history stretching back to the Silurian epoch,
around 400 million years ago, when the first vascular
plants arose [1]. Around the time of the genesis of the
early gymnosperms, basidiomycetes, which contain
wood-rotting fungus, diverged 300 million years ago.
[2].The increasing availability of plant resources
favoured fungi. Fungi rely on external resources such as
carbon and nitrogen since they are heterotrophic. They
can do so by creating symbiotic partnerships with plants
or secreting extracellular enzymes to break down
complicated carbon and nitrogen sources including
starch, pectin, cellulose, lignin, and proteins. [3]. Fungi's
main role in any ecosystem is to depolymerize key plant
biopolymers including cellulose, hemicelluloses, and
lignin. This feature is quite useful. Wood-rotting fungi
are likely candidates for the major function category
since they are required for the volatilization of C, H, and
N, as well as element release and soil profile formation
during decomposition. In order to create guidelines for
managing dead wood at the site level, the relevance of
log size, log age, and decay routes is explored in depth
in a multidimensional framework. A prior article [4]
provided basic information of the structure of
community of the studied logs.
II. MATERIAL AND METHOD

A.  Site:
The forest of Achanakmar, a tiger reserve area in
Bilaspur district, was chosen by me because it is a tiger
reserve region where entry of outside people for
everyday labour is restricted, and both sides of the forest
are filled with stumps and logs, where microorganism
may be discovered.

B.  Sample Collection:

In 2001, the Indian government designated this
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region as a Tiger Reserve area, with a total location of
50 square kilometres and the hills of Achanakmar in
the north east and Mungeli district in the west, making
it a biodiversity-rich area.
C. Data collection:
Based on images and four size classes (diameter at
breast height 70-89, 90—109, 110-129, and.130 cm), a
total of 40 fallen beech logs were chosen at random
for the investigation. Photographs were used to date
the logs. Several environmental parameters were
recorded or estimated for each log.All logs and
branches with a thickness of more than 10 cm were
assessed ten times between May 2018 and September
2019. (Rainy, winter, and summer). Throughout each
Session, samples were either recognised in situ or
collected for later morphological identification.
Basidiomycetes and ascomycetes are included in my
research, but non-stromaticpyrenomycetes are not.
Nomenclature follows Hansen and Knudsen [1-15].
D. Data analysis
In the forest, the relationship between species
distribution and environmental conditions was
explored. At first, the data was examined using
Kendall rank, scatter plots, and correlation. Parametric
correlation was rejected in favor of non-parametric
correlation. Scatter plots were used to find curvilinear
responses. To analyses correlations between class
variables, a one-way ANOVA was employed, and in
the event of statistically significant effects, the
ANOVA variable's response was square root
transformed to ensure identical variances among
groups.

Table : I Sources and Description:

Unit Rang Media Source/ description
e n
Log Class Four types distinguished:
type uprooted with distinct root plate;
broken at root neck; broken2—
7m above ground
level;broken8—15m above
ground Level
Diamete | Cm 70— 110 Measurement(1.3m above
rat 168 ground)
breast
height
Age of Year 2-31 15 Years since tree death,
log s estimated from a sequence of
aerial photos
Coverof | % 0-100 10 Estimatd to the nearest 10% of the
Bark log surface
Coverof | % 0-60 5 Estimatd to the nearest 10% of the
Mass log surface
Coverof | % 0-70 20 Estimatd to the nearest 10% of the
Eutype log surface

(diameter 1-4 cm) are intact.

Class 3- A knife may penetrate 1-4 cm into softened
wood, with the exception of areas contaminated by
various pyrenomycetes (in particular Eutypaspinosa,
Kretzschmariadeusta and Xylariahypoxylon).

Class 4- The wood is highly damaged, with a knife
piercing 5-10 cm into the wood, bark absent in most
places, and the original log circumference collapsing,
with the exception of spots inhabited by certain
pyrenomycetes.

Class 5- Wood that has deteriorated considerably,
either to a soft crumbly composition or to a flaky and
fragile state with many pseudosclerotial  plate
remnants .After splitting the chosen region into
sectors, more than 40 fungal species were found on
the logs studied, with roughly 20 of them mostly
linked with walking wood and 13 national species for
the group. Listed in the Red Data Book as a critically
endangered or uncommon species, with an honorarium
based on the number of species examined every
lock.11 and 7 are received. Achanakmar Tiger
Reserve Area: this area was selected by me, many
fungal conditions were found, in which about 70
identified fungi were found, which after doing
biochemical tests, are established on the form of
enzymatic Activity and some of them were Extinct
Species, out of which such fungi were found in the
Red Data Book.

TABLE NO.II Description of Species:

Species Number of Red-data
logs bookstatus
Ischno derma resinosum 14 A%

Ceriporiopsisgilvescens

Omphalinaepichysium

Pluteusumbrosus

Nemaniachestersii

Pluteusinquilinus

Gloeohypochniciumanalogum

Camaropstubulina

Cristiniagallica

Lepiotaochraceofulva

Coprinusechinosporus

Entolomadichroum

Flammulastermuricatus

Galerinanana

Hyphodermamedioburiense

Lepiotaboertmannii

Melanotushorizontalis

Micro mphalebrassicolens

Proto creafarinacea

Psathyrellapopulina

Tyro myceswynnei

E. Decay stage Characteristics:

Class1-The wood was hard, with just a few centimeters
of knife penetration (with a thin blade), undamaged
bark, and intact twigs (diameter 1 cm).

Class 2- A knife penetrates 1 cm into the wood, the
bark begins to break apart, twigs are lost, but branches
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Isolated fungi from a specific site that were collected
with a sample, including stumps and logs, that
demonstrated enzymic activity were detected, including
enzymes Laccase, manganese peroxidases, cellulose



and enzymes, and hemicellulose enzymes. The
microclimatic regime was revealed to be crucial for the
proliferation of fungal species in rotting wood in several
investigations. The positive relationship between
population and distribution, as well as the response to
soil humidity, shows that in this investigation, severe
microclimatic conditions harmed population dispersal.
However, according to a multiple regression model, soil
contact is the only variable that clearly reveals an
influence of microclimate on species richness. Compared
to logs with little soil contact, logs with a high intensity
of soil contact are more likely to act as a temperature
and, in particular, water content buffer.

III. RESULT
Table No.IIl Enzyme activities of fungal isolates from
soil sample.

Soil fungal | Laccase | Magnesepe | Cellulose | Hemicellu
species r oxidase lose
Chaetomiumgla - + + +
bosum
Aspergilluscan + - - +
didus
Aspergillusnige + - + +
,
Alternaria sp. - + - -
Apergillusversi + - + +
color

TABLE NO: IV. Enzyme activities of wood decaying
fungal isolates

Soil fungal | Laccase | Magnesepe | Cellulose | Hemicellu
species r oxidase lose
Chloridum sp. - + - +
Cinereomycesli - - + +
ndbladii
Gymnopiluspen - - + -
etrans
Hypochniciumg + + - +
eogenium
Hypochniciums + - - +
ubrigescens
IV DISCUSSION

In selected area of Achanakmar forest for my study, I
got more than 60 species of fungus. Apart from all
selected 05 species for Enzymatic activities. Because
fungus species secrete some specific Enzymes for
regulation their metabolic process many researchers
stated that. with my assay for enzymes production by
different population off fungus mainly four type of
enzymes secreted by Soil Fungs and Wood decaying
isolate such as Laccase, Magnese, peroxidase,
Cellulose, Hemicellulose enzymes showed by diffirent
genus such as Aspergillus, Chlorodium, Hypochnicium.
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