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MESSAGE 

 
 It gives me immense pleasure to state that the editorial board of "A Compendium of 

Research articles by Budding Researchers" is publishing fourth volume containing the 

articles of multidisciplinary research work. It has been possible due to continuous efforts taken 

by budding researcher supervisors and co-ordinator of "Research Promotion Scheme for the 

Students". Certainly such research activity is an opportunity to the students to tap and execute 

their innovative ideas which motivate them to establish the scientific mindset and opt for 

research career.    

 I congratulate all the members of the editorial board of this volume and extend best 

wishes to budding researchers.   

 

 

 

 

 

 

 

           (Shri. N. G. Bendale) 

Hon'ble President, KCE Society, Jalgaon.  
 

 

 



 

 

 

 

 

 

 

 

FOREWORD 

 

 It indeed a matter of great pleasure that KCE Society’s Moolji Jaitha College is 

publishing the fourth volume of compendium of research articles of the projects undertaken by 

students of PG and UG departments in the Faculty of Science and Arts. Under the special 

initiative of “Research Promotion Scheme for Students (RPSS)” as recommended in CPE 

scheme of UGC, under graduate and post-graduate students have been provided with golden 

opportunity to undertake multi-disciplinary projects and thereby get the exposure to the 

scientific and methodological research. From past years RPSS scheme has been continued 

under the sponsorship of KCE Society’s Moolji Jaitha College. This year 35 projects have 

been completed by 74 students under the supervision of 37 dedicated teachers of 18 

departments of Faculty of Science and Arts.  

 Launching new initiative is always easy, but sustaining it for a long period is always 

difficult. Therefore, the efforts taken by the teachers, students and co-ordinator of RPSS for 

bringing out the fourth volume is commendable.  

 

          Anil Rao 
          Principal 

M. J. College, Jalgaon.  
 



EDITORIAL 

 Greatness is not in where you stand, but in the direction you are moving. I am very 

much pleased to handover the fourth volume of “Research Articles by Budding 

Researchers” Vol.-4, 2013, which is the outcome research projects sponsored  by K. C. E. 

Society’s  M. J. College, Jalgaon. This is year 35 projects have been completed by 74 students 

under the supervision of 37  teachers of the 18 departments of Faculty of Science and Arts.  

 The overwhelming response from students of PG and UG classes shows the research 

attitude among them and dedicated commitments to research activity.   

 I am extremely thankful to our mentor Mr. Nandkumar G. Bendale, Hon’ble President, 

KCE Society, Jalgaon for his constant encouragement in executing the innovative activities. I 

express my sincere thanks to Principal A. G. Rao for his continuous inspiration and motivation 

during this research activity. 

 I am thankful to budding researchers and project supervisors for successfully 

completing their research projects and preparation of research articles in time for this volume.  

 I extend my wholehearted thanks to Dr. S. B. Attarde, Prof. D. H. More, Dr. B.S. 

Chaudhari, Dr. Vishwakarma, North Maharashtra University, Jalgaon and Dr. J. N. Ahirrao, Z. 

B. Patil Jaihind College, Dhule for examining the projects. I acknowledge all the known and 

unknown efforts for bringing out this volume.  

 Thanks are due to Khandesh College Society for granting financial assistance for this 

Research Promotion Scheme for students.  

  I wish the budding researchers a bright research carrier. I am sure that dynamism of 

this activity shall be maintained in future also. 

        
 

  
 

        Dr. Vishvanath Zope, 
        Co-ordinator, 

        Research Promotion  
        Scheme for Students (RPSS). 
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Synthesis of hydrazide–precursor of various heterocyclic compounds 

S. A. Patil, S. N. Patil and J. D. Bhirud* 
Post Graduate Research Center, Department of Chemistry, Moolji Jaitha College 

Jalgaon, 
 

ABSTRACT 
Ester are valuable building block in organic chemistry, medicinal chemical industry and 
material industries .We report here in efficient method for the preparation of hydrazide from 
corresponding ester. Acid hydrazide  in view  of their high reactivity  and also important starting 
material and intermediate in the synthesis of certain amide. Aldehyde and heterocyclic 
compound which is biologically active. Hydrazide have wide range of antibacterial activities. 

 

Key words:ester, hydrazide, heterocyclic compound 

*Address to whom the correspondence should be made 

INTRODUCTION: 

Esters are extensively used for preparing flavoring essences, cosmetics ingredients e.g. 
ethyl format has raspberry essence and isoamyl acetate in pear essence they are used in 
artificial scents used in industrial solvents,1. . This solvents used for drugs and 
antibiotics, oil, paints varnishes and gum. Some of the esters are also shows 
antidepressant2,3  activity. One of the most objectives of organic and medicinal 
chemistry in the design, synthesis and production of molecule having a value as human 
therapeutic agents4. Some widely used antibacterial drugs such as furacilin, furazolidone 
and ftivazide are known to contain hydrazone group5. Hydrazides are important 
intermediates in organic synthesis6 especially in the preparation of pharmaceutical and 
agrochemicals. Acids Hydrazides constitute an important class of biologically active 
organic compounds reported Hydrazides are wide range of antibacterial activity7, 
tuberculstatics8. 
 
MATERIAL AND METHORD: 
All reagents used were of analytical grade. Solvent were distilled before use. Melting 
points were determined in open capillary method and are uncorrected. Completion of 
reaction checked by TLC. IR Spectra recorded on Shimadzu FT-IR with KBr.  
 
Synthesis of Ester from Corresponding Acids 
 Aromatic benzoic acid (30mmol) and 20 ml of ethyl alcohol were added to round 
bottom flask attach to reflux condenser. Add few drops of H2SO4 into reaction mixture 
slowly with constant stirring. After addition Reflux for 4 hr, the progress of reaction 
was monitored by TLC. The reaction mixture was allowed to cool and was transferred 
into water. 
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The whole mixture transferred into separation funnel and extracted with CH2Cl2 (20ml) 
and washed with 10% sodium carbonate solution till the acid was removed and dry over 
MgSO4. 

Synthesis of Acid Hydrazides from esters (5a-e) 

 

                                                                                                      

 
Corresponding ester (10mmol), hydrazine hydrate (50mmol) was mixed into ethanol (25ml) and 
reflux for 8 h. the reaction mixture monitored by TLC. After completion of reaction the excess 
solvent was removed under vacuum and residue was filtered, washed, dried and recrystalised 
with ethanol to give acid hydrazides (5a-e). 
 

RESULT AND DISCUSSION: 

Table 1 -  Acid Hydrazides 

CONCLUSION: 
Thus, under all the above mention condition in the report all reaction carried out cleanly 
and none of the byproduct were detected .Formation of ester is acid catalyzed, mild 
reaction condition, high efficiency, high yield of products and commercially readily 
available starting material. 

No. Product 
m.p  
(0C) 

Time  
(Hr) 

Yield  
(%) 

IR VALUE 

5a 
 

112 7 hr 50 min 75 
 
852,1024,1292,1600, 
1720. 

5b 

 

228 8 hr 74 

 
852, 1024, 1292, 
1310, 1597, 1710, 
3422. 

5c 

 

205 7 hr 30 min 70 

 
846, 1018, 
1310,1362,1603, 
1740. 

5d 
 

150 8 hr 71 
 
775,1020,1345,1520,
1610,1730 

5e 
 

130 8 hr 62 
 
775,1020,1345,1520,
1610,1730 

CONHNH2

CONHNH2

NH2

CONHNH2

NO2

CONHNH2

NO2

CONHNH2
OH

COOEt
R

R1
R2

+     NH2.NH2

    C2H5OH

Reflux, 8h

CONHNH2
R

R1
R2
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Synthesis and Stabilization of Silver Nanoparticles  
by Potassium Halide 

 
P. S. Mahajan, M. M. More and Y.B  More* 

Post Graduate Research Center, Department of Chemistry,  
Moolji Jaitha College Jalgaon, 425001. 

 

ABSTRACT 
In the present investigation the silver nano-particles were synthesized and stabilized by 
potassium halide ( KCl, KBr and KI ) in aqueous environment at room temperature. The 
silver nano-particles was characterized by UV spectrophotometer and dynamic light 
scattering. In UV spectrophotometer absorption maxima of synthesized silver nano-
material was found to be 400-410 nm and in DLS analysis size found to be30- 50 nm in 
diameter.  
Key words:  nanoparticles, Potassium halides  

*Address to whom the correspondence should be made 

INTRODUCTION:  
Nanotechnology is the design of objects with dimensions conveniently described in 
units of nanometers (10-9m). The dimensions of nano-particles lie between the width of 
a DNA double helix (2 nm) and the size of viruses (tens to hundreds of nanometers). 
From a chemical viewpoint, the synthesis of nano-particles in solution (colloidal 
solution) requires the use of methods allowing a precise control over the size and the 
shape of the nano-particles to yield a set of monodisperse nano-particles displaying a 
specific property. In general, the synthesis of metal nano-particles in solution is carried 
out by the use of the following components: 
i) metal precursor; 
ii) reducing agent and 
iii) stabilizing agent. 
 

MATERIALS AND METHODS: 
10ml 1mM of AgNO3, was taken in 50 ml beaker and kept on  a magnetic stirrer 
.Freshly prepared 30 ml of  2mM NaBH4 in ice cold water was added to above solution. 
The colour changes from black to orange and then pale yellow. After that 0.6ml of 0.01 
M stabilizing agent was added to above solution and stirred vigorously, till room 
temperature attained. The synthesized Ag NPs were kept at room temperature for 24 hrs 
before using to let unreached NaBH4 escaped. The synthesis was achieved by using 1:3 
molar ratio solution of Ag+ and NaBH4. The stabilizer used was 1 ×10-4 M. 
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Qualitative characterization of silver nano particles:-Surface plasmon resonance (SPR) 
of synthezied  silver nanoparticles stabilised by different stabilising agents.The blue 

arrow indicates the change in size of Ag0,while red arrow indicates possible change in 
shape of Ag0. 

Figure: 1: Surface Plasmon Resonance (SPR) of synthesized (Ag)n
0 stabilized by KCl, KBr 

and KI. 
 

 
 

  
   

    
Fig: 2: The Size distribution of Silver Nanoparticles stabilized by KCl, KBr and KI 

Respectively. 
RESULT AND CONCLUSION: 
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The different methods for synthesis of Metal nanoparticles are available, in this some 
are Chemical and Hazardous to environmental effects. In present study and 
investigation the Silver nanoparticles stabilized by different stabilizers has been 
successfully prepared by using Crighton’s method. With the colour change in reaction 
mixture or pot pale yellow indicates the formation of Sivler Nanoparticles and that was 
confirmed by UV spectroscopy which shows surface Plasmon resonance near 400-420 
nm. Qualitative characterization from the Surface Plasmon Resonance indicates that the 
Ag NPs have different size and may be different shapes (Figure 1). In the Dynamic light 
scattering analysis for size measurement of engineered  Silver nanoparticles was found 
in between 31 to 50 nm. The most active Ag NP was the one stabilized with KCl, KBr 
and KI. Further, the dependence of catalytic activities of the Ag NPs synthesized on the 
stabilizing materials is a possible indication of role of stabilizing agents. 

REFERENCES: 
1.  S. N. Batchelor; D. A. Carr; R. J. Crowford and L. Fairelough; Patent Int. 
Publication No. WO 01 44127 

2. K. Hunger; Industrial Dyes Chemistry Properties and Application;  Wiley-VCH, 
Heidelberg, 2003. 

3.  N. Gupta; H. P. Singh; R. K. Sharma; J. Mol. Catalysis A: Chemical; 2011. 

4.  K. K. Sharma; P. O’Neill; J. Oakes; S. N. Batchelor; B. S. M. Rao; J. Phys. Chem. 
A, 2003. 

5.  J. A. Crighton; D. G. Edon; J. Chem. Soc. Faraday Trans. 1991. 

6.  H. Remita; I. Lampre; M. Mostafavi; E. Balazat; S. Buffard; Rad. Phys. & Chem. 2005. 
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Green synthesis of Chalcone 
 

N. R. Mahajan, L. B. Joshi and V. S. Narkhede* 
Post Graduate Research Center, Department of Chemistry, Moolji Jaitha College Jalgaon, 

425001. 
Email :- vinavijaybhole@yahoo.co.in 

 
ABSTRACT 

Condensation of 9-anthraldehyde with aromatic acetophenones gave chalcones (Z)-3-
(anthracen-10-yl)-1-(phenyl)prop-2en -1-one by known method with slight variation 
using LiOH catalyst. 
Key words: LiOH, 9-anthraldehyde, chalcones, aromatic acetophenone. 

 *Address to whom the correspondence should be made 

INTRODUCTION: 
Chalcone are important class of natural product belonging to flavonoids family. These 
synthesized chalcone shows many biological activities. Such as Anti-malarial1, Anti 
bacterial2, anti-fibrogenic3, anti-cancer4, anti-trichromonal5, anti-immaflametory6, anti-
leishmania7, potential cytotoxic agent, anti-microbial agent, anti-viral, anesthetics, 
mydriates, anti-oxidant8, anti-tubercular9, 10. 
Chalcones are key precursors in synthesis of many biological important heterocycles 
such as Benzotiazpine11, 1,4diketone12, Flavone13, Flavanone, pyrimidine derivative. 
Some of these reactions are performed on solid support, promoted by infrared, 
ultrasound or microwave and grinding method. With different catalyst such as NaOH 
,KOH ,LiOH. We here by report the synthesis of few chalcones by condensation of 9-
anthraldehyde with substituted acetophenone by known method with slight variation 
using green catalyst LiOH.  

MATERIAL AND METHODS: 
1. Chemicals and Reagents: 
All Reagents used were of analytical grade. Solvents were distilled before use. 
2. Melting Points: 
Melting points were determined in Open Capillaries and are uncorrected. 
3. IR Spectrum: 
IR spectra were recorded on Shimadzu FT-IR (Affinity model) using KBr. 
4. Thin Layer Chromatography: 
Thin layer chromatography plates were obtained from silica gel slurry prepared in 
Chloroform. The TLC was performed Using N-Hexane: Ethyl acetate (80:20%) iodine 
vapour chamber was used as detecting agent. 
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Synthesis of(Z)3-(anthracen)-10yl-1-(phenyl)-prop-2en-1-one using LiOH: 

CH3

O

+

CH

O

CHO
LiOH

CH

R1

R2
R3

R4

R1

R2

R3

R4

 
 

a) R1 =OH,R2=H ,R3=H ,R4=H, R5=H b) R1 =H,R2=H ,R3=H ,R4=H, R5=H 

c) R1 =H,R2=H ,R3=OCH3 ,R4=H, R5=H d) R1 =H,R2=H ,R3=H ,R4=CH3, R5=H 

 
9Anthraldehyde (4.6 ml, 0.038mole) and equimolecular amount of Substituted 
acetophenone, 10% LiOH (20ml) was dissolved in 20 ml ethanol with stirring. The 
resulting mixture was stirred for 1-1.5 hrs. After completion of reaction the mixture was 
poured into ice cold water. The Separated solid was filtered, washed with water and 
crystallize from ethanol to give chalcone derivative .  
 
RESULT & DISCUSSIONS: 
 

Sr. 
No. Product 

m.p. (0c) 
Known/ 

Literature 
Time (hr) Yield (%) 

a (z)-3-(Anthracen-10-yl)-1-(2-
hydroxyphenyl) prop-2-en-1-one 102

0C 1 hr 76 

b (z)-3-(Anthracen-10-yl)-1-phenyprop-2-
en-1-one 106

0C 1 hr 80 

c (z)-3-(Anthracen-10-yl)-1-(3-
methoxyphenyl) prop-2-en-1-one 98

0C 1 hr 78 

d (z)-3-(Anthracen-10-yl)-1-m-tolyl prop-2-
en-1-one 100

0C 1 hr 75 
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CONCLUSION: 
In conclusion, the merits of our work are as follow: 

1. Hazardous organic solvents are avoided. 

2. LiOH is green catalyst. 

3. LiOH is easy to handle as it is comparatively less hygroscopic than other alkali 
metal hydroxides. 

4. Use of catalytic amount of base. 
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Study of Activity and Activity Coefficient of Various Salts 
  

H. N. Patil and V. S . Zope* 
Post Graduate Research Center, Department of Chemistry,  

Moolji Jaitha College Jalgaon,425001. e-mail: dr_zope@reddifmail.com 
 

ABSTRACT 
Activities and activity coefficient measurements plays an important role in the study of 
electro chemistry. Different concentrated cells without transferences, various salt 
solutions have been use and there emf (electro- motive force) have been recorded to 
evaluate the activity and activity coefficient of the salt. The effect of addition of salt on 
activity and activity coefficient has also been studied.  
Key Words: Activity, activity coefficient, salt, potentiometry.  

 *Address to whom the correspondence should be made 

INTRODUCTION: 
Electrolyte: The substance which is in dissolve state ionized and conducts electricity is 
known as Electrolyte. e.g. KCl, NaCl, CuSO4, CH3COOH etc. The substance which 
ionized completely in its solution is known as strong electrolyte. The substance which 
ionized poorly in its solution is known as weak electrolyte. The substance which do not 
produced ions in dissolved in fused state and do not conduct electricity is known as non-
electrolyte. e.g. Sugar, Petrol, Starch, Urea etc. When an electric field is applied through 
the solution of electrolyte, then the ion moves towards the respective electrode. Such 
solution is known as electrolyte.  
 
Ionic strength: According to Debye Huckel theory ionic strength is represented by 

symbol µ. It is defined by, µ = 
2
1

[C1Z1
2 +C2Z2

2  +….], Where, C1, C2,-- are the 

concentration of different ions in gm ionic weight per liter. Z1, Z2, -- are the valiancy of 

respective ions. Therefore,    µ = 
2
1

   ∑ Ci Zi
2 

 
In case of 1 – 1 type of electrolyte ionic strength is equal to concentration while for 
other type it is not true.  
(i) Potassium chloride (KCl): It is 1-1 type of electrolyte i.e. valence of cation and 
anion is 1.The ionization is represented as, KCl    K+ + Cl-, Let C mole per liter be 
the concentration then, µ(NaCI) =C, Thus ionic strength for 1-1 type electrolyte is equal 
to concentration. 
 

ii)  Barium chloride (BaCl2): It is 2–1 type of electrolyte.  The ionization is 
represented as, BaCl2  Ba++ + 2Cl- ,  Let C moles per lit be the concentration then, 
µ (BaCl2)  = 3C, Thus in case of 2- 1 type ionic strength is equal to 3 times the 
concentration (CaCl2, ZnCl2, MgCl2 etc.) The same result can also be obtained for 1-2 
type electrolyte (Na2 CO3, K2 SO4). 
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A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 12 
 
iii) Aluminum sulphate [Al2 (SO4)3]: It is 3-2 type electrolyte. The ionization is 
represented as,  
Al2 (SO4)3          2A +++ + 3SO4  -- , Let C moles liter be the concentration, µ = 15 C, 
These examples shows that the ionic strength of the solution is determine not only be 
stoichiometric concentration of the electrolyte but also the valences of its ions. 
 
Activity and Activity coefficient of strong electrolyte: Activity is the corrected 
concentration. It is corrected by taking into consideration of inter ionic attractive forces. 
For dilute solution activity and concentration are same and their ratio is unity. For the 
solution of higher concentration the activity and concentration are different and their 
ratio is not unity. This ration is called as activity coefficient. 
 
Consider the electrolyte AxBy which ionizes in the solution according to equation. 

AxBy              x Az+   + y B z-  
Where Z 

+  and Z - are the charges for cation and anion respectively. The activity a2 of 
the electrolyte is, given by equation. If C+, C- be the concentration of cation and anion 
in gm ionic weight per litre and f+ and f- are the activity coefficient of the respective ion, 
then  a+ =C+ f+

 and a- =C- f- 
a2 =  (C+ f+)x (C- f-)y = C+ 

x f+
 x C-

 y f-
 y   and a2 =  (C+

 x f-
 y) (f+

 x f-
 y), The mean activity 

(a2) is given as  [ ]vv
yx yxCfa 1

2 )(= ,  
yxvv yxfCa =∴ 2    

 

Debye Huckel theory of activity coefficient (Debye – Huckel Limiting Law): When 
electrolyte dissolves, it produces positive and negative ions and there exist electrostatic 
attraction between the charged ions. Debye Huckel proposed this theory for activity 
coefficient of electrolyte in terms of electrostatic attractions operated between ions in 
the solution. They assume that electrically charged particles in the solution are similar to 
other charges. Therefore it obeys Coulomb law. The Coulomb’s law is stated as “the 
forces of attractions or repulsion between the charges vary directly to the product of 
charges q1 and q2 and inversely with square of the distance r between them.” Force = 









2
211

r
qq

D
 , the proportionality constant D is known as dielectric constant of the 

medium. It is determine by the medium in which charges are immersed. Due to these 
forces the distribution of ions throughout the solution is not random. But it is such that 
any central positive ion is surrounded by an atmosphere of other ions whose net charge 

is negative; on the other hand the central negative 
ion is surrounded by an atmosphere of positive 
charge. Due to presence of atmosphere about on 
ion there exist potential (εi) on the ion. Potential 

is given as, ( )i

i
i kaD

ekZ
+

−
=

1
ε , where,  Zi – valence 

of central ion, e – Electronic charge, ai – Ionic 
diameter. Due to ionic atmosphere the solution posses excess of electrical free energy 
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than the solution would have in absence of ionic atmosphere. The activity coefficient fi 
is given by the equation which is known as Debye Huckel Limiting law as log f =- A 
Z+ Z- µ . This equation is useful to calculate activity and coefficient activity of all 
strong electrolytes at high dilution and at given temperature. The graph of – log Vs µ  
is straight line passing through origin as shown in Figure. The slope of the graph 
depends on type of the electrolyte. 

 
METHODOLOGY:  
The concentration cell using calomel, platinum and silver electrodes were constructed to 
measure the emf of solutions of hydrochloric acid and silver nitrate. The potentiometer 
used for the experimental work is Perkin almer make.   
 
RESULTS AND DISCUSSIONS : 
The mean activity coefficient of hydrochloric acid have been found to be γ ± = 0.9082. 
The mean activity coefficients of hydrochloric acid and silver ions are as shown in table 
I and II. It has been observed that the activity coefficient decreases with increases ionic 
strength up to 0.604. Further ionic strength remains almost constant.   
 
Table-I: Mean activity coefficient of HCl in Aqueous solution using platinum and 

calomel electrode. 
 

 
 

Table -III Effect of ionic strength on activity coefficient of silver (Ag) ion in 0.01m 
silver nitrate solution. 

 
  

Molarity 
of HCl 

(m) 

Observed emf value 
in pt.electrode & 
calomel electrode 

(E) volt. 

γ  

0.12 0.440 0.694 
0.054 0.425 0.358 
0.025 0.420 0.854 
0.014 0.410 1.853 
0.011 0.396 3.098 

Molarity 
of HCl 

Soln  (m) 

Observed 
emf value 
(E)    volt. 

γ  

0.12 0.296 1.987 
0.054 0.271 7.181 
0.025 0.236 30.676 
0.014 0.206 98.245 
0.011 0.201 137.72 

Con 
.KNO3 
g 

e.m.f  
(E) 

Molarity 
 (m) 

Ionic 
strength 

E+0.05916log 
m1 

1m  Acti.coeffi- cient 
(Ѵ) 

1 0.018 0.198 0208 -0.02360 0.444 3.14x1011 
2 0.024 0.396 0.406 0.00019 0.629 1.24x1011 
3 0.026 0.594 0.604 0.01261 0.770 7.66x1010 
4 0.030 0.792 0.802 0.02400 0.889 3.63x1010 
5 0.032 0.990 1 0.03174 .994 3.63x1010 
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CONCLUSION: 

Activity and activity coefficients determined potentiometrically for  0.12 M solution are 
0.694and 3.14x1011 respectively.   
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ABSTRACT 
Several pyranopyrazoles are synthesized by an iodine catalyzed four component 
reaction at 250c in water. The yields are excellent, procedure is simple, efficient and 
environmentally benign. 
Keywords: Iodine, pyranopyrazoles, aldehydes, ethyl acetoacetate, hydrazine hydrate 
*Address to whom the correspondence should be made. 
 
INTRODUCTION:  
Multi component reactions (MCR’s) have become an important tool for the efficient 
synthesis of a wide  variety of organic molecules1-3. In recent years, organic reactions 
conducted in aq. Media have also received attention from chemists because of the 
environmental concern4-6. Pyranopyrazoles and their derivative , on the other hand, are 
very important class of organic compounds due to their biological and pharmacological 
activities7. In addition to their known bactericidal, fungicidal and herbicidal activities, 
they exhibit analgesic, anti-inflammatory activity and act as vasodilators and 
hypotensive and hypoglycemic agents8-10. Substituted 6-aminopyrano[2,3-c]pyrazoles 
were  first synthesized by the reaction between 3-methyl-5-pyrazolone with 
tetracyanoethylene11. Recently, pyranopyrazoles are synthesized by a two component 
reaction involving pyran derivative and hydrazine hydrate12 and by a four component 
reaction involving ethylacetoacetate, hydrazinehydrate, aldehyde and malononitrile13. 
 
Iodine, on the  other hand, has been used extensively as a catalyst due to its inherent low 
toxicity, electrophilicity and due to ease in handling14. The attractive features of iodine 
as catalyst and in continuation with the work on the use of simple, nontoxic and readily 
available chemicals in the synthesis of biologically important molecules15-18 herein  is 
reported a rapid four component synthesis of biologically significant pyranopyrazoles 
using catalytic amount of iodine under extremely mild condition. 
 
MATERIALS AND METHODS: 
All reagents used were of analytical grade. Solvents were distilled before use melting 
points were determined in open capillaries and are uncorrected. The purity of compound 
was checked by TLC, IR spectra were recorded on shimadzu FT-IR (Affinity model) 
using KBr pellets. 

Synthesis of 4H pyrano[2,3-c]pyrazoles using iodine(1-6): 
In a 50 ml round bottom flask, a mixture of hydrazine hydrate (10 mmol), 
ethylacetoacetate (10 mmol), p-anisaldehyde (10 mmol), malononitrile (10 mmol) and 
iodine (0.05mmol) was taken in 5 ml water and stirred vigorously at 250c for 
appropriate time the precipitate thus obtained was filtered off, washed with water 
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followed by ethyl acetate/light petrol (2:8), and then purified by recrystallization from 
ethanol to get corresponding pyrano pyrazole in pure and crystalline form. 
 

 

RESULTS AND DISCUSSIONS: 
The authenticity of the compounds was established by comparing their melting points 
and IR spectral data with the data reported in literature. The results are summarized in 
Table-1. 

Table-1 

Sr. 
No. 

Compound M.P 
(0C) 

Time 
(min) 

Yield 
(%) 

IR Frequency (cm-1) 

1. 6-amino-1,4-dihydro-3-methyl-4-
phenylpyrano[2,3-c]pyrazole-5-
carbonitrile 

 
210 

 
5 

 
78.57 

3350(N-H), 1550 
(CH=CH), 2230 (CN), 
1150,  1200 (C-O-C) 

2. 6-amino-1,4-dihydro-4-(4-
methoxyphenyl)-3-
methylpyrano[2,3-c]pyrazole-5-
carbonitrile 

 
238 

 
7 

 
73.33 

3320(N-H),  2230(CN), 
1510(CH=CH), 1170(C-
O-C). 

3. 6-amino-4-(2-chlorophenyl)-1,4-
dihydro-3-methylpyrano[2,3-
c]pyrazole-5-carbonitrile 

 
132 

 
10 

 
80.06 

2325(CN), 1590(CH=CH), 
1040(C-O-C), 750(C-Cl). 

4. 6-amino-1,4-dihydro-3-methyl-4-
p-tolylpyrano[2,3-c]pyrazole-5-
carbonitrile 

 
140 

 
10 

 
81.20 

2240(CN), 3020(C-H Ar.), 
1620 (CH=CH), 1225(C-
O-C), 3340(N-H) 

5. 6-amino-1,4-dihydro-4-(3-
methoxyphenyl)-3-
methylpyrano[2,3-c]pyrazole-5-
carbonitrile 

 
138 

 
8 

 
72.69 

2180(CN), 3300-3400(N-
H), 1600(CH=CH), 
1170(C-O-C). 

6. 6-amino-1,4-dihydro-4-(3,4,5-
trimethoxyphenyl)-3-
methylpyrano[2,3-c]pyrazole-5-
carbonitrile 

 
214 

 
10 

 
62.86 

3200-3250(N-H), 
2230(CN), 1590 
(CH=CH), 1150(C-O-C), 
769 

 
CONCLUSION: 
The iodine catalyst used to accelerate the reaction is inexpensive, nontoxic and 
environment friendly. The reaction procedure is very simple and involves simple 
workup, and therefore it is applicable to large-scale preparation of these biologically 
important and valuable pharmaceutical chemicals. 

R

OH

CN

CN

Iodine water
5-10 min, 80-90%

O

CN

NH2

N
N
H

R

NH2

NH2-H2O
O

O

O

R= -Cl, -NO2, -Me, -OMe, -OH
1-6

+ + +
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ABSTRACT 
 
Biosorption is a technique that can be used for the removal of pollutants from waters, 
especially those that are not easily biodegradable such as metals and dyes. In this study, 
heavy metal resistant bacteria were isolated from sewage waters and industrial drainage 
water and were tested for their biosorption potential.The isolates were characterized for 
their heavy metal resistivity and minimum inhibitory concentration for lead(Pb) .The 
MIC for the isolates A and B were 450 ppm and 500 ppm respectively for lead(Pb). 
Biosorption experiments were carried out under optimum conditions and the biosorption 
potential of isolate A was about 80% and for isolate B it was about 90%.Curing of the 
plasmid was performed to determine the role of plasmid in heavy metal resistance of the 
bacterial isolates. 
Keywords: Biosorption, bacteria, heavy metal, Minimum inhibitory concentration, 
curing. 
 
*Address to whom the correspondence should be made. 
 
INTRODUCTION:  
Biosorption can be defined as the passive uptake of toxicants by dead/inactive 
biological materials or by materials derived from biological sources. Biosorption is due 
to a number of metabolism-independent processes that essentially take place in the cell 
wall, where the mechanisms responsible for the pollutant uptake will differ according to 
the biomass type.  
 

Biosorbents for the removal of metals/dyes mainly come under the following categories: 
bacteria, fungi, algae, industrial wastes, agricultural wastes and other polysaccharide 
materials. In general, all types of biomaterials have shown good biosorption capacities 
towards all types of metal ions[2]. The concentration of lead in surface and ground 
water ranges from traces of 0.04 mg/l to about 0.01 mg/l. Industrial and mining sources 
contribute to  lead pollution. The health effects of lead are neurotoxic and mainly affects 
the three systems viz. blood forming system, nervous system and renal system. 
  

MATERIALS AND METHODS: 
1. Isolation of micro organisms from the samples-    
 Nutrient agar medium amended with 100mg/litre of heavy metal salt was used as the 
medium.Serial dilutions of the sample was carried out and Pour plate technique was 
performed with the dilution 10 -6  and 10 -7.Incubate the plates at 370 C for 24 hrs. 
2. Determination of heavy metal resistant bacterial isolates [4]-Heavy metal salt 
solutions were prepared in different concentrations,10, 20, 40, 60, 80 and 100 
mg/L.Each plate was spread with overnight cultures of appropriate organisms.To each 
of the plate 100 μl of appropriate metal salt solutions were added in each wells of 10 
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mm in diameter and 4 mm in depth and incubated at 37°C for 24 h. After incubation,the 
zone of inhibition was measured. A zone size less than 1mm scored as resistant strain. 
3. To determine Minimum inhibitory concentration (MIC) of the isolate for heavy 
metal (Lead) [1]– Nutrient agar medium + Heavy metal salt solution (100 ppm, 200 
ppm, 300 ppm, 400 ppm , 500ppm).Spread overnight grown culture on respective 
plates. Incubate at 370 C for 24 hours. 
4. Biosorption of heavy metal by the isolates-Stock solutions of lead were prepared 
in different initial concentrations i.e. 20ppm, 40 ppm ,60 ppm, 80 ppm ,100ppm in 
nutrient broth. Each flask was then inoculated with 5% i.e. 2.5 ml of overnight grown 
culture and incubated on a rotary shaker at 120 rpm for 24 hrs. After 24 hrs. bacterial 
cells were removed by centrifugation and residual concentration of metal in the broth 
was determined by AAS. 
5. Curing of plasmid from isolate and determination of role of plasmid in heavy 
metal resistance: The cells were grown with ethidium bromide(100 µg/ml) and then 
spread on nutrient agar plates, one containing metal salts and other not containing. 
Replica plates for both media were incubated at 350C.Plasmids were thought to be 
eliminated from those colonies that grow on metal free medium only.  
 
RESULTS AND DISCUSSION:  
Six bacterial isolates were obtained from the isolation procedure and their cultural and 
morphological characteristics were recorded. Out of the six isolates Isolate A and 
Isolate B were further considered for biosorption studies.  
 
The plate diffusion method indicates the ability of isolates as heavy metal resistant or 
sensitive. Thus both the isolates A and B are resistant to Lead.  
 
The minimum inhibitory concentration of the bacterial isolates was determined and 
found as for Isolate A-450 ppm  and for Isolate B-500ppm. 
 
Isolate A showed approximately 80%  adsorption of Pb. Isolate A has the ability to 
adsorb the Pb at a maximum level of 100 mg/L. Isolate B was considered to be the most 
effective biosorbent because of its high adsorption capacity when compared to Isolate A 
and adsorbed 86.9% of Pb. 
 
Plasmid was not cured from the bacterial isolates.One probable reason may also be that  
the resistance to heavy metal showed by the organism must be not due to plasmid but 
due to other mechanisms. To survive under metal-stressed conditions, bacteria have 
evolved several types of mechanisms to tolerate the uptake of heavy metal ions.  These 
mechanisms include the: 
• Efflux of metal ions outside the cell 
• Accumulation and complexation of the metal ions  inside the cell  
• Reduction of the heavy metal ions to a less toxic state 
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CONCLUSION:                 
A laboratory scale biosorption experiment was carried out at flask level and the 
biosorption efficiency of the isolates, from effluent samples from industrial area, 
towards the metal concentration i.e. Lead was determined.The isolates showed high 
potentials for adsorption of lead.The isolates were found to be resistant to lead at very 
high concentrations and also have a minimum inhibitory concentration (MIC) which is 
high.This ability of the isolates can be exploited for bioremediation of heavy metals on 
large scale. In the laboratory scale biosorption experiments the potential for lead 
adsorption was studied and the isolate A shows approximately 80% adsorption while 
isolate shows upto 90 % adsorption. This shows that both the isolates have very good 
biosorption abilities.Curing of plasmid was performed to determine whether the higher 
MIC shown by the organisms was contributed by the presence of plasmid or not. Since 
plasmid was not cured the resistance of the organisms may be due to other efflux 
mechanisms.  
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ABSTRACT 
Distilleries, the alcohol producing industries, are one of the major polluting industries, 
as about 88% of its raw material ends up as waste. A typical cane molasses based 
distillery generates 15 L of spent wash effluent per liter of ethanol produced. Around 
212 distillery units in India generate more than 30 billion liters of spent wash annually. 
In the present investigation microorganism were screened from its natural habitat, the 
spent wash and tested for the treatment of the same. Various parameters such as BOD, 
COD, TSS and TDS were measured before and after the treatment with microbial 
inoculum. An isolate which was found to be more efficient in decolorizing the spent 
wash can be further exploited to develop a cost effective, eco friendly biotechnology 
process for treatment of distillery spent wash 
Key words: distillery spent wash, phenol degradation  
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INTRODUCTION : 
Most of the distilleries produce ethyl alcohol mainly by fermentation of molasses. 
Molasses is the dark brown liquid obtained during the manufacture of sugar. The 
molasses is diluted with water, pH adjusted and fermented with a pure culture of yeast 
at a controlled temperature for about two days. The yeast converts sugars to alcohol and 
carbon dioxide. The fermented liquid is further distilled and alcohol recovered. The 
residual liquid remaining after the recovery of alcohol (40% v/v) is called ‘spentwash’. 
Hence, Effluent originating from distilleries contain large amount of dark brown colored 
wastewater called molasses spent wash (MSW). This MSW is the unwanted residual 
liquid waste to dispose because of low pH, high temperature, dark brown color, high ash 
content, unpleasant odor and high percentage of organic and inorganic matter of which 
50% may be present as reducing sugars. 
 
Distillary spent wash is an acidic liquid (pH- 3.5-4) and contains large quantities of 
organic carbon and plant nutrients like K, Ca, Mg, S, etc. Higher concentrations of 
essential nutrients (P, S, Fe, Mn, Zn and Cu) and heavy metals (Cd, Cr, Ni and Pb) are 
present in crude spent wash (CSW) as compared to the digested spent wash (DSW). 
Spent wash is a rich source of plant nutrients, it is thus of a value as a fertilizer. It also 
contains 16 per cent organic matter and sugars (2 –20%) and proteins (10 –11%) in the 
dry spent wash along with mineral component. Its BOD (45,000-55,000mg/L) and COD 
(90,000-1,10,000 mg/L) is high. The distillery effluent also contains 26.5 x 106 bacteria, 
14.7 x 105 actinomycetes, 24.5 x 103 fungi and 18.3 x 102 yeast per ml of distillery 
effluent. The color of the spent wash may be due to the molasses used for fermentation, 
anthocyanins and tannins and most importantly, Melanoidin and caramels, etc. and 
decomposition products. 
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The liquid residues during the industrial phase of the production of alcohol are: liquor, 
sugar cane washing water, water from the condensers and from the cleaning of the 
equipment, apart from other residual water. Spent wash also leads to significant levels 
of soil pollution and acidification in the cases of inappropriate land discharge. It is 
reported to inhibit seed germination, reduce soil alkalinity, cause soil manganese 
deficiency and damage agricultural crops. Waste treatment aims at the removal of 
unwanted compounds in wastewater for safe discharge into the environment. Pollution 
control is an essential part of the sustainable industrial growth and a cleaner 
environment as well. Better process management will minimize wastewater generation 
and pollution loads.  
 
MATERIALS AND METHODS : 
1. Sample collection: Distillery spent wash was collected from the distillery unit of 
Madhukar Co-operative Sugar factory at Faizpur, Dist. Jalgaon and stored at 4°C.  
2. Isolation and screening of fungal Isolate from Distillery spent wash: In one 
experiment, sterile bacterial and fungal nutrient mediums were used for bacteria and 
fungi. They were aseptically inoculated with ten percent 0.1 ml of distillery spent wash 
(DSW) and Incubated at room temperature for 5 days. After incubation the isolated 
colonies were inculcated in respective sterile medium with 10% DSW and solid 
medium. After 5 days incubation at room temperature decolorization was observed. In 
another set of experiment, five ml of distillery spent wash was inoculated in respective 
50 ml nutrient medium for bacteria and fungi and incubated at room temperature for 5 
days under static conditions. About 0.1 ml enriched sample was inoculated in 2 ml 
sterile nutrient broth with 10% DSW tubes. It was further incubated at room 
temperature for 48 hrs and then observed for decolorization.  
3. Determination of decolorization: The sample was centrifuged at 12000 rpm for 10 
min and decolorization was measured as absorbance at 475nm with spectrophotometer 
(Shimadzu).  
Percent decolorization = [(Initial absorbance –Final absorbance)X100] /Initial 
absorbance 
4. Determination of Chemical Oxygen Demand (COD) Open Reflux method (Maiti, 
2001):   
0.4g mercuric sulfate was taken in 500 ml flask. To this 20 ml diluted sample was added 
followed by addition of 0.25N K2Cr2O7 (10 ml), Conc. H2SO4 (30 ml) and Ag2SO4  
reagent. After mixing, If color turns green, more Dichromate and H2SO4  was added or 
fresh sample with lesser aliquot was taken. Above mixture was Reflux for 2 hrs 
followed by dilution up to 150-300 ml. It is followed by titration with (0.1N) Ferrous 
ammonium sulphate using Ferroin indicator (100 µl). Colour changes from Bluish green 
to Red wine were indicator. Blank was also processed with distilled water in similar 
manner.  
Chemical Oxygen Demand (COD) (mg/lit) = [(A – B) x N x 8 x 1000 ]/ ml of the 
sample 
Where : A = Blank, B = Test sample, N = Normality of the Titrant 
5. Determination of Biological Oxygen Demand (BOD) Azide modification method. 
(Aneja) 
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BOD bottles (250 ml) were filled with sample. To this 2 ml MnSO4 and 2 ml alkaline 
Iodine azide solution was added followed by shaking for 6 to 8 times. The brown 
precipitate was dissolved by addition of 2 ml Conc. H2SO4 again followed by shake for 
6 to 8 times. 50 ml sample was taken in separate flask and titrated against 0.025 N 
Sodium Thiosulphate solutions. The end point is blue to colorless when 1 % starch was 
used as indicator. Blank was also performed in the same manner 
Biological Oxygen Demand (BOD)   (mg/Lit) = (S1 – S5) – (B1 – B5)/ Amount of titrant 
(ml) 
Where : S1 = 1st day sample, S5 = 5th day sample, B1 = 1st day Blank, B5 = 5th day Blank 
6. Total Dissolved Solids (TDS) : 100 mL sample was filtered through whatmann 42 
filter paper. Filtrate was collected in Pre-weighed dish and placed on Boiling water bath 
to evaporate Liquid. Plate was then placed in an oven at 100°c for 2 hours followed by 
cooling in Dessicator for 30 min. The constant weight was determined.  
Total Dissolved Solids (TDS) (mg/Lit) = [(W2 – W1) × 103] / Volume of sample taken 
(mL) 
7. Total Suspended Solids (TSS): Sample was filtered by pre-weighed, whatmann 42 
filter paper (W1). After filtration, oven dried at 100°c and constant weight (W2) was 
taken  
Total Suspended Solids (mg/Lit) = [(W2 – W1) × 10] /Volume of sample taken (ml)   
8. Estimation of Phenol: Phenol was estimated by Folin Ciocalteau reagent method as 
described previously by Palmer et al. with standard stock of 100µg/ml gallic acid and 
20% Sodium carbonate (Na2CO3) solution. The optical density was measured at 620 
nm.  

RESULTS AND DISCUSSION : 
In the present investigation, distillery spent wash (DSW) sample was collected from 
nearby distillery unit for screening of efficient micro-organisms. Six fungal and 6 
bacterial isolates were obtained, out of which, 4 fungal isolates and 6 isolates of bacteria 
had shown decolorization with 10% DSW (table 1 and 2). However, if the concentration 
was increased to 20 % they were unable to decololized the DSW. As observed in case of 
fungi after 7 days of incubation no decolorization was observed on nutrient broth with 
20% DSW. However when DSW was reduced to 10 %, out of 6 isolates F2, F3, F5, F6 
had shown Decolorization. This effect might be due to the acidic conditions produced in 
the medium after incubation; inhibiting the microbial growth.  
The Distillery spent wash was characterized by its dark brown colored, characteristics 
unpleasant odour. During the present study, it was observed that F6 isolate shows 
maximum decolorization by 25.58% than other 3 isolates. This decolorization might be 
due to the consumption of organic substances and thus reducing COD. The COD before 
treatment was 38,400 mg/lit and after treatment with fungi and bacteria, maximum 
reduction was found with F1 isolate of fungi by 91.66% and I1 of bacteria by 45.21%.  
The colored wastewater with very high BOD results in eutrophication of contaminated 
water sources, besides reducing dissolved oxygen in water bodies. It also blocks 
sunlight entry into rivers and streams, thus, reducing oxygenation of water by 
photosynthesis and, hence, is detrimental to aquatic life. The high COD and BOD 
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content can be reduced to a certain extent by methane fermentation and activated sludge 
treatments. But, the dark colour remains as a problem, which requires pre-treatment 
before its safe disposal into the environment. From the results obtained and by 
comparing with reference value, it was found that BOD of Distillery spent wash was 
50,000 mg/lit. (Table 1, 2) 
 

Table 1: Reduction in the parameters when treated with fungal isolates 
 

Isolates % reduction in  
Colour 

% reduction in  
Phenol 

% reduction in  
COD 

F2 69.77 87.83 91.66 
F3 46.51 85.01 70.83 
F5 2.325 90.53 75 
F6 25.58 87.71 79.16 

 
Table 2: Reduction in the parameters when treated with bacterial isolates 

 

Isolates % reduction in COD % reduction in Phenol 
I1 45.21 83.84 
I2 34.25 82.84 
I3 27.40 82.70 
I4 27.40 86.74 
I5 23.29 81.68 
I6 15.07 83.56 

 
From the results obtained, phenol content of Distillery spent wash was found to be 
4.110 mg/ml (Fig.1).As using the above graph, it was observed that maximum phenol 
reduction was found to be 90.53% of F5 of fungus and 86.74% of I4 bacterial isolate. 
From the results obtained, Total suspended solids and Total dissolved solids was found 
to be 0.32 mg/lit and 122 mg/lit respectively. 

CONCLUSION 
Color removal of industrial effluents has been a major concern in wastewater treatment, 
especially for wastewater that originates from distilleries with a continuous discharge of 
a great quantity of colored compounds. The efficient treatment of the effluent in an eco-
friendly way is the need of the hour. Bioremediation is an alternative, effective and 
ecofriendly method of treatment of spentwash due to cost effectiveness. 12 isolates of 
organisms were isolated, each 6 of fungus and bacteria. Out of which, F6 found to be 
promising and gave significantly higher decolorization yields at all the concentrations of 
spent wash. Decolorisation of spent wash seems to occur due to growth of culture on 
refractile carbon source component of spent wash; which suggests the role of secondary 
metabolite reaction in degradation and mineralization process. The probable mechanism 
for declorisation and COD reduction needs to be investigated. An isolate which was 
found to be more efficient in decolorizing the spent wash can be further exploited to 
develop a cost effective, eco friendly biotechnology process for treatment of distillery 
spent wash. 
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ABSTRACT 
Contaminated dairy products are major source of transmission of various pathogenic 
microorganisms in human being. In the present investigation five locally available dairy 
products were examined for presence of microbe to study the quality of product. The 
isolated microbes characterized by colony characteristics, biochemical test along with 
MPN and TVC tests. The results indicated the products are of good quality as very less 
or no microbes were found during the study. 
Keywords: dairy products, microbial quality 
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INTRODUCTION 
Dairy products are derived from milk, the secretion of the mammary glands of 
mammals, usually cows (bovine), sheep, goats, buffalo, mare, camel, or yak. Most dairy 
products originate from bovine milk and, to a lesser extent, sheep and goat milk. As 
milk contains approximately 80 to 90 percent water, it is prone to undesirable microbial 
growth with concomitant product deterioration. To prevent this problem from occurring, 
and to ensure a longer shelf life, milk is processed to form different products such as ice 
cream, cheese, milk powders, yogurt, butter, lactose, and anhydrous milk fat. 
Microbiological count methods are the accepted laboratory methods used to estimate the 
microbial population of a tested substance. These procedures are used throughout the 
dairy industry and detection of microbial contamination in raw and processed dairy 
products for determination of the quality. 

METHODOLOGY 
Isolation & identification  
Samples were collected from local dairy, collected samples were serially diluted and 
isolated on nutrient agar plate. Total five dairy products viz. pedha, barfi, shrikhand, 
buttermilk and kajukatli were examined for study of quality product. The isolated 
microbes were identified by colony characteristics, gram staining and hanging drop 
technique. 

Total viable count  
One gram sample was serially diluted up to 10-6 and aliquots from the dilution tube 
were transferred aseptically to sterile nutrient agar for bacteria and for Potato dextrose 
agar for fungus. The butts were poured in a sterile Petri plate and incubated at 37 0C for 
24 hrs. After incubation the number of colonies observed on the plate was counted and 
was termed as Total Viable Count or TVC of bacteria/ fungus. 

 

http://www.answers.com/topic/gland
http://www.answers.com/topic/bovine
http://www.answers.com/topic/camel
http://www.answers.com/topic/yak-1
http://www.answers.com/topic/undesirable
http://www.answers.com/topic/concomitant
http://www.answers.com/topic/deterioration
http://www.answers.com/topic/yoghurt
http://www.answers.com/topic/lactose
http://www.answers.com/topic/anhydrous
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Most Probable Number (MPN) 
MPN was performed using MacConkey’s broth and 5 tube method. Presence of gas in 
the tubes was noted and results were compared with standard table to determine the 
Most probable number of coliform.  

Characterization of bacteria 
The colonies were characterized with various morphological, colonial and biochemical 
tests such as sugar test, IMViC, H2S production etc   

RESULT AND DISCUSSION : 
TVC of the dairy product was less and within the permissible limits except butter milk 
where 152 cfu is observed . Few colonies obtained when tested for gram character; in 
most of the cases bacteria isolated from the sample was Gram positive and non motile.  

It is important to be noted that the MPN test was negative in all the cases indicating the 
good quality of the milk products. The results were supported by the observations of 
IMViC test which also shows the negative for typical coliform bacteria.  

Only in case of Shrikhand and Kajukatali the bacterial colony showed positive result for 
TSI, however further detailed identification was not done.  

CONCLUSION : 
Five dairy products were examined for presence of microbes and to study quality. All 
the products viz. Pedha, Barfi, Shrikhand, Kajukatli was of good quality as the Total 
viable count is within permissible limits. Few isolated microbes were characterizations 
using colony morphology, bacterial morphology and biochemical test, colifomrs were 
not detected in the given samples. In case of butter milk colonies are 152 colonies, 
morphological observation showed that microbes belongs to Streptobacillus spp. 
Overall results showed that the dairy products are of good quality.   
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ABSTRACT 
Rhizosphere region is characterized by greater microbiological activity than the soil 
away from plant roots. These microorganisms influence in the rhizosphere region and 
provide nutrients for the plants. Some microorganism shows symbiotic relationship with 
plant root and help in nitrogen fixation. In the present investigation samples were 
collected from rhisosphere region of medicinal plants like Basil, Panphuti & Aloevera. 
The PH of soil found to be near neutral and during the isolation, 35 different colonies 
were observed on plates indicating the fertile nature of the soil. Only one bacteria is 
lactose fermentative and shows typical result of  IMViC test indicating possibility of 
belongs to coli form group. Based on primary morphological observations, the fungus 
isolated may belong to Mucor and Aspergillus spp. 
Keywords: Rhizosphere region, medicinal plant  
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INTRODUCTION 
Soil is the natural growth medium for the microorganism which contains minerals, 
organic matter, water & air. Rhizosphere is the narrow region of soil influence by root 
secretion & associated with soil microorganism. These root release water soluble 
compounds such as amino acids, sugar & organic acids that supply food for the 
microorganisms. In return, microorganisms provide nutrients for the plants. All this 
activity makes the rhizosphere the most dynamic environment in the soil. The number 
of microorganisms associated with rhizospheric region, these are fungi species like A. 
niger, Aspergillus flavus & bacteria like Pseudomonas, Micrococcus, Bacillus brevis, 
Agrobacterium & some phosphate solublizing organisms. A wide range of enzymes of 
plant and microbial origin present in the rhizosphere catalyzes the breakdown of organic 
materials. These enzymes include oxidoreductases, hydrolases, lyases and transferases 
besides cellulose, dehydrogenases and ureases. 

MATERIALS & METHODS 
Collection of soil sample 
Soil samples were collected from medicinal plants (Basil, Panphuti & Aloevera) in 
botanical garden. The surface soil was removed and approximately 5 gm soil around the 
root region was collected in sterilized container.  
 
Measurement of pH of soil sample  
Soil was diluted to 1:5 with distilled water and shake well on cyclomixer. pH was 
determined after settling of soil in the beaker.  
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Total viable count  
The soil was serially diluted up to 10-6 and aliquots from the dilution tube were 
transferred aseptically to sterile nutrient agar for bacteria and for Potato dextrose agar 
for fungus. The butts were poured in a sterile Petri plate and incubated at 37 0C for 24 
hrs. After incubation the number of colonies observed on the plate was counted and was 
termed as Total Viable Count or TVC of bacteria/ fungus. 
Enumeration of Rhizobium sp. 
Presence of Rhizobium sp was enumerated using Yeast Extract Mannitol agar as a 
selective medium  
Characterization of bacteria 
The colonies were characterized with various morphological, colonial and biochemical 
tests such as sugar test, IMViC etc   

RESULTS  
The pH of different soils was listed in the table 1, it was noted that all the three type of 
samples were having pH around neutrality with slight deviation towards acidic side.  

Table 1: pH of different soil samples 
Soil sample 

collected from 
pH 

Basil     7.1 

Panphuti     6.4 
Alovera     6.9 

 

As evident from table 2, all the soil samples were fertile in nature. The soil around 
Panphuti was found to be rich in Rhizobium sp where as all the sample shows good 
number of bacterial colonies and presence of fungal growth. Most of the bacteria are 
gram negative rods with few exception.  

Table 2: Microbial count of different soil samples 
Soil sample 
collected from  

Colonies on 
Nutrient agar  
at 10-5 dilution  

Fungal growth 
on PDA  

Colonies on 
YEMA 

Basil  44 Present  15 
Panphuti  35 Present 55 
Alovera  49 Present 41 
Control  08 Present 02 

 
The bacteria isolated are fermentative in nature however typical results of IMViC for 
coliform were observed in only one colony. The primary microscopic observations of 
fungi indicate the presence of Aspergillus & Mucor species. 

CONCLUSION 
The soil is fertile in nature and most of the bacteria found to be fermentative in nature. 
The sticky & mucoid colonies observed on YEMA plate shows Gram negative character 
indicating presence of Rhizobium sp. However further confirmation is needed in this 
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regard. Even though the soil contains large number of bacteria, based on biochemical 
tests only one colony showed the possibility of E. coli a bacteria from coliform group. 
The primary observation indicates the present of Mucor and Aspergillus however, 
further conformation is essential in this respect also.. 
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Abstract 

Xylanase, a group of enzyme which degrade the linear polysaccharide β-1,4-xylan in to 
xylose. It is having greater demand in pulp & paper industry. Enzyme application 
improves pulp fibrillation & water retention & selective removal of xylan from 
dissolving pulps. The present investigation aims to isolate and screen xylanase 
producing fungi from compost pile. Fifteen fungal strains were isolated, out of that 5 
were screened on the basis of xylanase activity using congo red staining protocol. 
Isolate Apergillus species has produced maximum enzyme activity with 348.43 
mg/min/ml. 
 

Key word: Xylanase, Aspergillus spp. 
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INTRODUCTION 
Xylan the second most abundant polysaccharide, forms an association between lignin 
and other polysaccharide. Xylan is the major component in plant cell wall mainly 
composed of cellulose (35-50%) hemicelluloses (20-30%) lignin (20-30%). 
(Subryamaniyan and Prema 2002). It is an linear homopolymers mainly constituted by 
four types of sugars D-xylose,  arabinose, arabinosyl and glucuronyl. Xylan is a branch 
heteropolysaccharide constituting a backbone of β-1,4-linked xylopyranosyl units 
substituted with arabinosyl, glucuronyl and acetyl residue, (Sridevi and Charya, 2011); 
Xylanase is an enzyme which degrade the linear polysaccharide β-1,4- xylan into 
xylose. It can be classified as endo and exo xylanase. Endo β-1,4- xylanase attack the 
main chain of xylan, while β-D xylosidase hydrolyse xylooligosaccharide into D-
xylose. The potential applications of xylanase are in food industry. The enzyme 
treatment has favorable effect on dough handling, bread volume, texture & stability. 
The current & major applications of xylanase are in pulp & paper, feed & baking 
industries. Xylanase are used in the prebleaching of kraft pulp to reduce the use of harsh 
chemicals in the subsequent hemical bleaching stages. In feed formulation, co-operation 
of xylanases, glucanases, proteinases, & mylases reduces viscosity of the feed & 
increases the adsorption of nutrients. (Kavya and Padmavati, 2009). 

MATERIAL AND METHODS 
All chemicals and reagents were used of analytical grade. Bovine Serum Albumin, malt 
extract agar media potato dextrose agar and Xylan were obtained from Hi-media 
Mumbai, India Birch wood xylan was purchased from sigma chemicals co., USA. 
 
Sampling 
The compost samples were collected from local composting sites of Jalgaon. Then 
transfer the sample in to the sanitized dry bag. The samples collected from 5 to 6 places 
in an around local composting site of Jalgaon the collected samples were pooled 
(Tallatragada and Venkatesh 2011; Vuppu and Mishra 2011). 
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Isolation and Identification of Fungi 
The fungal strains were isolated by the dilution plating technique with dilution up to 
10⁻³. The last two dilutions 0.1 ml was spreaded on the sterile Potato dextrose agar 
plate. Incubate all the plates at 28˚c for 3 to 7 days (Tallapragada and Venkatesh 2011; 
Maheshwari et al. 2000). The isolates were identified by their cultural characteristics 
and morphological characteristics observed, color and pattern of growth. Isolates were 
preserved on Sterile Potato dextrose agar plate as a pure culture for further studies. 
Screening of xylanolytic activity 
All fungal isolates were screened for the production of xylanase. For screening 6mm 
block of each actively growing fungi was placed on sterile 0.1% xylan containing Potato 
dextrose agar plate and incubated at 28˚c for 24-48 hrs. Plates were flooded with 0.1% 
Congo red solution for 15 minutes followed by de-staining with 1M NaCl solution. The 
diameter of zone of clearance around the growth was measured. Fungal strains A-2, A-5 
& A-6 showing zone of clearance was selected for enzyme assay. 
Xylanase assay 
Xylanase activity was assayed using 1%(w/v) of birchwood xylan as a substrate. 
Reaction mixture contains 1ml of appropriately diluted enzyme and 1% xylan in citrate 
phosphate buffer. After predetermined periods the releasing sugars were estimated with 
3,5-dinitrosalysilic acid using xylose as standard one unit of xylanase activity was 
defined as the amount of enzyme that released 1μmol reducing sugars equivalent xylose 
per min-1 (Ahmed et al., 2011). 

RESULTS AND DISCUSSION: 
Sample collection 
 

Fig1: Compost sample 

 

Fig2: Pure culture of isolates 

 
Isolation and screening 
About 14 fungal isolates were obtained from different sources which are designated as 
I,II,III etc, respectively and maintained on PDA slants as a pure culture during working. 
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Morphological study of potential isolates Screening of xylanase producing fungi 
 

 
Fig 3 : Microscopic image (40X) of 

strain V showing conidiophores 

 
Fig 4:- Transparent zone around colony 

after addition of 1M NaCl destaining 
 

Xylanolytic potential of fungal strains 
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(+Strain having ability to hydrolysed xylan, -Strain which not having ability to 
hydrolysed xylan). 
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Enzyme Activity of Isolates 

CONCLUSION: 
Fourteen different fungal isolates screened from 4 compost samples. After screening 
with congo red test, 3 fungal strains shows positive results. Primary identification with 
morphological and microscopic observations, the potential isolate was fond to be 
Aspergillus spp. The maximum enzyme activity was found to be 348.43 mg/min/ml at 
0.5% of substrate after 5 days. 
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Abstract 

Silver nanoparticles have received considerable attention in last decade due to their 
antibacterial, antifungal, UV filtering properties, high catalytic and photochemical 
activity. To study their antibacterial activity, the silver nanoparticles were synthesised in 
the laboratory by chemical method and characterised by XRD and SEM. Antibacterial 
activity of the nanoparticles were studied against Escherchia coli (NCIM 2931), 
Staphylococus aureus (NCIM 2079), Pseudomonas aureginosa (NCIM 5029), and 
Basillus subtilis (NCIM 2545) by Paper disc diffusion method and Borer well method. 
XRD and SEM characterisation revealed the nano size and shape of the synthesised 
particles. Ag nanoparticles had shown antibacterial activity against all four species of 
bacteria. 
Key words: Silver nanoparticles, antibacterial activity, SEM 
*Address to whom the correspondence should be made. 
INTRODUCTION: 
Bionanotechnology is the integration between biotechnology and nanotechnology for 
developing biosynthetic and environmental friendly technology for the synthesis of 
nanomaterials.  Nano scale particles have emerged as novel antimicrobial agents owing 
to the high surface area to volume ratio, which is coming up as the current interest in the 
researchers due to the growing microbial resistances against metal ions, antibiotics and 
the development of resistant strains(1).  
 
Medicinal and preservative properties of silver have been known for over 2,000 years. 
Over the last decades silver has been engineered into nanoparticles, structures from 1 to 
100 nm in size. Owing to their small size, the total surface area of the nanoparticles is 
maximized, leading to the highest values of the activity to weight ratio. Due to this 
property being distinctly different from that of the bulk metal, silver nanoparticles have 
attracted much attention and have found applications in diverse areas, including 
medicine (2), textile engineering (3), biotechnology and bioengineering (4), water 
treatment (2), electronics (5) and optics (6). Furthermore, currently silver nanoparticles 
are widely used as antibacterial/antifungal agents in a diverse range of consumer 
products: air sanitizer sprays, socks, pillows, slippers, respirators, wet wipes, detergents, 
soaps, shampoos, toothpastes, air filters, coatings of refrigerators, vacuum cleaners, 
washing machines, food storage containers, cellular phones, etc. (7). Numerous 
synthesis approaches were developed to obtain silver nanoparticles of various shapes 
and sizes, including laser ablation (8), gamma irradiation (9), electron irradiation (10), 
and chemical reduction by inorganic and organic reducing agents (11), photochemical 
methods (12), microwave processing (13), and thermal decomposition of silver oxalate 
in water and in ethylene glycol (14). Having compared minimum inhibitory 
concentration (MIC) values for bacterial cultures, one can see that the antimicrobial 
activity of silver nanoparticles strongly depends on the method of their synthesis. 
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Therefore we have selected present research work with objectives of synthesis, 
characterization and study of antibacterial activity of Ag nanoparticles. 

MATERIALS AND METHODS: 
1. Synthesis of silver nanoparticles:  
Silver nanoparticles were synthesized by the method given by Ratyakshi and R.P. 
Chauhan 2009 (15) with slight modifications. To boiling 0.001M AgNO3, 1% trisodium 
citrate was added drop by drop using separating funnel. Solution was allowed to cool at 
room temperature so that silver particles precipitated at the bottom. Precipitate was 
washed twice with distilled water. Then precipitate was washed with absolute ethanol. 
Precipitate was air dried so that silver particles were obtained. 
 
Reaction: 

4Ag+ + C6H5O7Na3 + 2H2O → 4Ag° +  C6H5O7H3 + 3Na+ + H+ + O2↑ 

2. Characterization of Ag nanoparticles: 
Ag nanoparticles were characterized by X-ray diffraction (XRD) and Scanning Electron 
Microscopy (SEM) from UDCT, North Maharashtra University, Jalgaon. 
3. Antibacterial Activity:  
Paper disc diffusion method and Borer well method were used to determine the 
antibacterial activity of silver nanoparticles (16). Antibacterial activity was checked 
against the bacteria Escherchia coli (NCIM 2931), Staphylococus aureus (NCIM 2079), 
Pseudomonas aureginosa (NCIM 5029), and Basillus subtilis (NCIM 2545). 20 mg/ml 
streptomycin and Ag nanoparticles were used in both methods. 

RESULTS AND DISCUSSION: 
Silver nanoparticles Characterization: 
XRD characterization of Ag nanoparticles had shown 99.9% crystallinity, 00.1% 
Amorphous and 164 nm crystal Size. 
 

 

Graph 1: XRD of Ag nanoparticles 

SEM had shown particles size, shape and composition of Ag nanoparticles more 
accurately as compared to XRD. Figure 1 gives more clear idea regarding size and 
shape of Ag nanoparticles. Particles size ranges from 29.9 nm to 203 nm. Particle shape 
was roughly sperical. 
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Figure 1: SEM picture of Ag nanoparticles showing particle size 

Graph 2 and Table 1 obtained after SEM shows composition of Ag nanoparticles and 
their component weight percentages. From graph and table it is clear that Ag particles 
were made up of only Ag and there were traces of chlorine might be from water used. 

 

Graph 2: SEM graph of Ag nanoparticles showing its composition 

 

Table 1: SEM calculated weight percentage of Ag and Cl 
 
 
Antibacterial activity: 
Antibacterial activity of Ag nanoparticles determined by Disc diffusion method and 
Borer well method are shown in the figure 2, and 3, and zone of inhibition is shown in 
table 2 and 3.  
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Disc Diffusion method: 
 

 

 

 

 

 

 
 

 
 
 

Figure 2: Antibacterial activity of Ag nanoparticles by disc diffusion method 
Borer well method: 

 

 

 

 

 

 

 

 

 

 

Figure 3: Antibacterial activity of Ag nanoparticles by borer well method 

 
 

Table 2: Zone of inhibition obtained by disc diffusion 
Sr. No. Name of bacteria Zone of inhibition (dia. in mm) 

  Ag nanoparticles Streptomycin 
1 Escherchia coli 17 30 
2 Staphylococus aureus 19 27 
3 Pseudomonas aureginosa 14 23 
4 Basillus subtilis 12 28 
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Table 3: Zone of inhibition obtained by borer well method 
Sr. No. Name of bacteria Zone of inhibition (dia. in mm) 
  Ag nanoparticles Streptomycin 

1 Escherchia coli 20 36 
2 Staphylococus aureus 30 38 
3 Pseudomonas aureginosa 19 30 
4 Basillus subtilis 22 34 

 
As seen in the above images and tables, Ag nanoparticles exhibited antibacterial 
activity. Antibacterial activity of Ag nanoparticles was compared with antibiotic- 
streptomycin. From the diameter of zone of inhibition, it is clear that streptomycin is 
more bactericidal as compared to Ag nanoparticles. Diameter of zone of inhibition of 
streptomycin was almost double as compared to the Ag nanoparticles. One of the 
reasons behind larger zone of inhibition for streptomycin and Ag nanoparticles is that 
bacteria are more susceptible to them. 
 
Khaydarov et al (17) studied bactericidal effect of silver nanoparticles obtained by a 
novel electrochemical method on Escherichia coli, Staphylococcus aureus, Aspergillus 
niger and Penicillium phoeniceum cultures. The tests conducted had demonstrated that 
synthesized silver nanoparticles – when added to water paints or cotton fabrics – show a 
pronounced antibacterial/antifungal effect. It was shown that smaller silver 
nanoparticles have a greater antibacterial/antifungal efficacy. 
 
Ag nanoparticles had shown lesser bactericidal activity as compared to streptomycin. 
The reason could be larger size of nanoparticles. 
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ABSTRACT 
ZnO nanoparticles have many significant features like chemical and physical stability, 
high catalysis activity, effective antibacterial, antifungal activity, UV filtering 
properties, high catalytic and photochemical activity etc. ZnO nanoparticles were 
synthesised in the laboratory by chemical method and characterised by XRD and SEM. 
Antibacterial activity of the nanoparticles were studied against Escherchia coli (NCIM 
2931), Staphylococus aureus (NCIM 2079), Pseudomonas aureginosa (NCIM 5029), 
and Basillus subtilis (NCIM 2545) by Paper disc diffusion method and Borer well 
method. XRD and SEM characterisation revealed the nano size and shape of the 
synthesised particles. ZnO nanoparticles had shown antibacterial activity against all four 
species of bacteria. 
Key words: ZnO nanoparticles, antibacterial activity, SEM 
*Address to whom the correspondence should be made. 

INTRODUCTION: 
Nanoparticles are particles that have one dimension that is 100 nanometers or less in 
size. Nanoparticles have a greater surface area per weight than larger particles; this 
causes them to be more reactive to certain other molecules. Inorganic materials such as 
metal and metal oxides have attracted lots of attention over the past decade due to their 
ability to withstand harsh process conditions (1). 
Among metal oxide nanoparticles, ZnO nanoparticles as one of the multifunctional 
inorganic nanoparticles has many significant features such as chemical and physical 
stability, high catalysis activity, effective antibacterial activity as well as intensive 
ultraviolet and infrared adsorption with broad range of applications as semiconductors, 
sensors, transparent electrodes, solar cells, etc. (2). Also in recent years ZnO has 
received considerable attention because of its unique optical, piezoelectric, and 
magnetic properties (3). In addition ZnO nanoparticles has the potential to impact many 
aspects of food and agricultural systems because of its antimicrobial efficacy especially 
with the growing need to find alternative methods for formulating new type of safe and 
cost-effective antibiotics in controlling the spread of resisted pathogens in food 
processing environment (4). Some data suggest the selective toxicity of the ZnO 
nanoparticles toward cancer cells (5). The anticancer effects of ZnO nanostructures on 
human brain tumor U87 and cervical cancer Hela were obtained and indicate promising 
activity that varies with the changes in the structure and the size (6).  
Therefore, the present investigation was aimed to synthesize, characterize and to 
determine the antibacterial activity of ZnO nanoparticles against some bacteria.  
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MATERIALS AND METHODS: 
1. Synthesis of zinc oxide nanoparticles: 
Zinc oxide nanoparticles were synthesized by the method given by Haritha Meruvu et al 
(7) with slight modification. To the 250ml of 0.1 % starch solution, 7.437g of Zinc 
nitrate was added and stirred on magnetic stirrer at 30°C. Then 0.8% NaOH solution 
was added drop-wise for 40 minutes until the white precipitate of zinc hydroxide 
formed. Zinc hydroxide precipitate was washed twice with distilled water. Then 
precipitate was washed with absolute ethanol. Precipitate was air dried so that zinc 
hydroxide is oxidized to zinc oxide. 
Reactions: 
 ZnNO3 + 2NaOH → Zn (OH)2  ↓ + Na2NO3 ↑ 
2. Characterization of Ag nanoparticles: 
ZnO nanoparticles were characterized by X-ray diffraction (XRD) and Scanning 
Electron Microscopy (SEM) from UDCT, North Maharashtra University, Jalgaon. 
3. Antibacterial Activity:  
Paper disc diffusion method and Borer well method were used to determine the 
antibacterial activity of ZnO nanoparticles (8). Antibacterial activity was checked 
against the bacteria Escherchia coli (NCIM 2931), Staphylococus aureus (NCIM 2079), 
Pseudomonas aureginosa (NCIM 5029), and Basillus subtilis (NCIM 2545). 20 mg/ml 
streptomycin and ZnO nanoparticles were used in both methods. 

RESULTS AND DISCUSSION: 
ZnO nanoparticles Characterization: 
XRD characterization of ZnO nanoparticles had shown 100 % crystallinity, 0 % 
Amorphous and 53 nm crystal Size. 

 
Graph 1: XRD of ZnO nanoparticles 

SEM had shown particles size, shape and composition of ZnO nanoparticles more 
accurately as compared to XRD. Figure 1 gives more clear idea regarding size and 
shape of ZnO nanoparticles. Particles size ranges from 14 nm to 24.8 nm. Particle shape 
was roughly sperical. 
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Figure 1: SEM picture of ZnO nanoparticles showing particle size 

Graph 2 and Table 1 obtained after SEM shows composition of ZnO nanoparticles and 
their component weight percentages. From graph and table it is clear that ZnO particles 
were made up of only Zn and O and there was no contamination. 

 

Graph 2: SEM graph of ZnO nanoparticles showing its composition 

 

Table 1: SEM calculated weight percentage of Zn and O 
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Antibacterial activity: 
Antibacterial activity of ZnO nanoparticles determined by Disc diffusion method and Borer well 
method are shown in the figure 2, and 3, and zone of inhibition is shown in table 2 and 3.  

Disc Diffusion method: 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2: Antibacterial activity of ZnO nanoparticles by disc diffusion method 

Borer well method: 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Antibacterial activity of ZnO nanoparticles by borer well method 
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Table 2: Zone of inhibition obtained by disc diffusion 

Sr. No. Name of bacteria Zone of inhibition (dia. in mm) 
  ZnO nanoparticles Streptomycin 

1 Echerchia coli 12 28 
2 Staphylococus aureus 15 32 
3 Pseudomonas aureginosa 18 20 
4 Basillus subtilis 11 26 

 
Table 3: Zone of inhibition obtained by borer well method 

Sr. No. Name of bacteria Zone of inhibition (dia. in mm) 
  ZnO nanoparticles Streptomycin 

1 Echerchia coli 15 27 
2 Staphylococus aureus 15 40 
3 Pseudomonas aureginosa 13 31 
4 Basillus subtilis 12 32 

 

As seen in the above images and tables, ZnO nanoparticles exhibited antibacterial 
activity. Antibacterial activity of ZnO nanoparticles was compared with antibiotic- 
streptomycin. From the diameter of zone of inhibition, it is clear that streptomycin is 
more bactericidal as compared to ZnO nanoparticles. Diameter of zone of inhibition of 
streptomycin was almost double as compared to the ZnO nanoparticles. 

Haritha Meruvu et al (7) used disc diffusion method for the assessment of antibacterial 
activity of ZnO nanoparticles. They found larger zone of inhibition for antibiotics 
(nitrofurantoin, tetracycline, nalidixicacid, gentamicin, methicillin) as compared to the 
ZnO nanoparticles. They had seen antibacterial activity against Bacillus subtilis and 
Escherichia coli. 
An inhibitory effect of ZnO nanoparticles on Bacillus subtilis, Staphylococcus aureus, 
Staphylococcus epidermidis, Streptococcus pyogenes, and Enterococcus faecalis has 
been reported by N. Jones et al (9).  

Y. Xie (10) first investigated the antibacterial properties of ZnO nanoparticles against C. 
jejuni, the most common food borne pathogen. Results had shown that C. jejuni is 
extremely sensitive to ZnO nanoparticles, with a MIC 8- to 16-fold lower than those for 
E. coli O157:H7 and Salmonella. Antibacterial tests both on agar plates and in broth 
showed that 0.03 mg/ml of ZnO nanoparticles was sufficient to inactivate C. jejuni, 
whereas the concentration of nanoparticles needed for 100% inhibition of E. coli 
O157:H7 growth was between 0.24 and 0.98 mg/m, approximately 8 to 32 times higher 
than the lethal dosage for C. jejuni.  
Zarrindokht Emami-Karvani and Pegah Chehrazi (11) studied the antibacterial property 
of ZnO nanoparticles. The results showed that ZnO nanoparticles have antibacterial 
inhibition zone of 29 and 19 mm at the concentration of 10 mg/ml against E. coli and S. 
aureus, respectively. Gram-negative bacteria seemed to be more resistant to ZnO 
nanoparticles than Gram-positive bacteria. They found that the antibacterial activity of 
ZnO nanoparticles increased with decreasing particle size and increasing powder 
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concentration. The antibacterial effect of ZnO nanoparticles was time dependent and 
takes effect gradually. ZnO bulk powder showed no significant antibacterial activity. 
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ABSTRACT 
The paper presents the structural features of the aerial root, stem, leaf and stomatal 
studies of Acampe rigida Roxb., Rhynchostylis retusa (Linn.) Blume and Vanda 
tessellate (Roxb.) Hook the three species of an epiphytic orchid which belongs to the 
same tribe Vandeae including the subtribe Aeridinae has been studied. The prominent 
characters of the epiphytes were notable – 4 to 5 layers of velamen cells, exodermis 
uniseriate with U-thickened cell walls and collateral vascular bundles were present in 
roots. While raphide bundles occurred in both roots and leaves. Endodermis cells are O-
thickened and U-thickened. Sunken stomata with anisocytic, paracytic and stomatal 
chambers were observed. The vascular bundles in leaves occur in a single series 
alternating large and small. The leaf, root, stem and floral elements disclose the same 
structure both representing amphystomatic, homogenous mesophyll with aerial spaces. 
 

Key words: anatomy, root, leaf, stomata, Acampe rigida Roxb., Rhynchostylis retusa 
(Linn.) Blume and Vanda tessellate (Roxb.) Hook.  

*Address to whom the correspondence should be made. 

INTRODUCTION: 
Orchids the beautiful flowers in god’s creation comprise a unique group of plants. 
Orchidaceae is a highly evolved and widely distributed monocotyledonous family with 
a large number of terrestrial, saprophytic and epiphytic species. Orchids exhibit an 
incredible range of diversity in size, shape and color of their flowers. They are most 
pampered of the plants and occupy top position among all the flowering plants value for 
cut flower production and as potted plants. They are widely known for their economic 
importance and medicinal value Recently in one study conducted at a Botanical 
Research Institute in India, scientists evaluated the species Vanda tessellate and 
discovered its role as a potent aphrodisiac and fertility booster (Kumar et al, 2005) not 
only medicinal uses of Orchids are present but also phytochemically some Orchids have 
been reported to contain alkaloids, flavonoids, turpenoids, reducing sugars, lignin, 
cellulose, cyanogenic glycosides etc. 

MATERIALS AND METHODS: 
The species of orchids were collected from different regions of India like coastal area of 
Goa, Kerala and Maharashtra. The species were identified using Flora of Sawantwadi.   
For the present study leaves and roots of the plants were cut from living plants and fixed 
in FAA 70% for at least 24 hours. Hand sections were taken with the help of blade and 
then stained with safranin and fast green. 
 
Anatomical characters were observed under a microscope as well as photographs were 
taken using Motic Digital Photo microscope. 
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Stomatal studies are done by peeling method i.e. epidermal peels were taken and stained 
in Delafield's hematoxylin, washed in distill water and  mounted in glycerine 
jelly.Stomatal index of each species is calculated as given by Salisburry and Ross. 
 
For phytochemical test sections were taken and test of starch, cellulose, lignin,, 
flavonoids and alkaloids. 
 
For study of secondary metabolites the leaf material of the plant was crushed in liquid 
nitrogen to make it in powdered form. Then the powdered plant material (10 g) was 
wetted with 15 ml of NH4OH (25%, m/m) and room temperature solvent extraction 
method. Further with help of Mayer’s reagent alkaloid test was carried out. 
 
MORPHOLOGICAL IDENTIFICATION AND OBSERVATION    
1. Acampe rigida Roxb.   
An epiphytic Orchid. Stem sheathed with brown, woody, longitudinally striated sheaths. 
Leaves thick, coriaceous, oblong, emarginated, with two unequal, rounded lobes. 
Racemes corymbose. Flowers clustered at the apex of the peduncle, pedicellate. Sepal’s 
creamy-yellow with dark brown-red transverse bands. Capsules longitudinally ribbed. 

2. Rhynchostylis retusa (Linn) Blume 
Epiphytes. Stems sheathed, stout. Leaves coriaceous, channeled, with sharply, pointed 
praemorse apex. Racemes dense, cylindric, drooping. Flowers pale pink, with deep 
coloured spots. lip pale purple, curved upwards.  Spur laterally compressed. Capsule 
obovoid – oblong, winged 

3. Vanda tessellate (Roxb.)Hook 
Epiphytes with vermiform roots. Stem sheathed. Leaves 5-25*1-5cm, recurved, 
coriaceous, linear – oblong, unequally 2-lobed interposed with third acute one. Flowers 
in 2-10 flowered racemes, sepals white on outer surface, lip 3-lobed, bluish, dotted with 
purple, with a conical pointed spur. Column oblong, clavate, white, foot short, with a 
median groove and two yellowish patches on either side. Capsules clavate - oblong, 
ribbed, up to 9.5 cm long. 

Anatomical observation: 
Vandeae were homogenous in both leaf and root anatomy.The prominent characteristics 
of the epiphyte aerial roots were notable significant smaller perimeter, 4 to 5 layers of 
velamen cells. Exodermis is uniseriate with U – thickened cell walls. Cortical cells of 
aerial root generally have chloroplast. Raphide bundles occur in thin walled cortical 
idioblasts. Endodermis and pericycle are uniseriate. Endodermis cells are O- thickened 
and U- thickened. Many vascular bundles are present and may be embedded in thin 
walled parenchyma. Pith is reduced and generally parenchymatous. 

In present investigation it has been observed that stomata are anisocytic, paracytic with 
stomatal chambers. The vascular bundles in leaves are collateral and occur in a single 
series alternating large and small. Sclerenchyma may or may not be associated with the 
vascular bundles.  
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OBSERVATION OF PHYTOCHEMICAL AND ALKALOID TESTS:  
The leaf, root, stem and floral elements disclose the same structure, both representing 
amphystomatic, homogenous mesophyll with aerial spaces.  

DISCUSSION:  
Anatomy of Genus Acampe rigida shows, smooth thin cuticle as compared to genus 
Vanda tessellate and Rhyncostylis retusa.  Hypodermis absent.  Mesophyll   cell are 
large with 7-8 layers and homogenous with presence of chloroplast in it. At the midrib 
vascular bundles are large while others are small. Abundant presence of raphids is 
noted. 

But anatomy of Genus Rhyncostylis retusa   shows, thick layers of cuticle. Presence of 
hypodermis which is of 2 layered. Mesophyll cell are homogenous with presence of 
chloroplast and sub-stomatal chamber. Stomata on abaxial and adaxial surface. 
Raphides are also   present.   Mesophyll cells are 10-12 layers with abundant 
chloroplast.    

Genus Vanda tessellate shows, cuticle smooth to ridged. Stomata restricted to the 
abaxial surface. Sub-stomatal chambers small, irregularly shaped. Cell walls are evenly 
thin walled. Hypodermis usually absent.  Mesophyll   homogenous, composed of thin 
walled chlorenchyma.                                      

CONCLUSION: 
The purpose of the present study is to reveal the significant taxonomic characters 
between the three studied species, which will be basic knowledge for future studies in 
orchid systematic. 
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Sr. 
No. 

Name of the 
plant 

Part 
used 

Starch Cellulose Lignin Flavonoi
d 

Alkaloids 

1.  Acampe rigida leaf + + + - +  + ++ 
2.  Rhyncostylis 

retusa 
leaf + + + + + - + 

3.  Vanda tassellata leaf + + + - + + + 
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ABSTRACT 
Study of biologically significant materials that are transported in the atmosphere along 
with gases and other particles is called Aerobiology. Library of Pratap Philosophy 
Centre is Very old and found in July 1916. It has around 15,000 books and periodicals 
of which some are very old. To study the aeromycoflora of this library, two methods 
have been used. Petri plates containing nutrient media viz. Czapek Dox Agar and 
Lactose Yeast Extract Agar media are exposed inside the cupboards in Exposure Plate 
Method (EPM).Book surface are tapped on the surface of medium in the petri dish in 
Direct Isolation Method (DIM).Total 31 species of 12 genera were isolated by EPM 
while 18 species of 8 genera are isolated by DIM. Species of Deuteromycotina and 
species of Aspergillus were dominant. Valuable literature in the library needs proper 
methods of preservation. 

Key words: Fungi, Aerobiology, aeromycology,  
*Address to whom the correspondence should be made. 

INTRODUCTION: 
Study of biologically significant materials that are transported in the atmosphere along 
with gases and other particles is called Aerobiology.Jacobs (1951) elaborated the term 
and included dispersion of insect populations, fungal spores, pollen, bacteria, and 
viruses. Thus all forms of like that belong to both plants and animals which become 
Biological spores and materials present in air includes viruses Bacteria, fungi , algae, 
bryophytes, pteridophytes, gymnosperms, angiosperms, lichens, protozoan cysts, pollen 
grains, insects, and insects scales, mites, plant fragments, minutes seeds, nematodes etc. 
The impact and Aerobiology on other organisms includes infection, allergies and 
toxicosis in man and animals and plants. Fungi are important causative agents for 
different disease in animals, plants and human beings. Fungi are prevalent in both 
outdoor and indoor environment. Library is a rich collection of books and is important 
source of reference material. Fungi a specialized form of microorganism are dangerous 
a. gents responsible for paper deterioration and aging. many workers in India like Pande 
(1995), Singh (1995), Agashe and Anuradha (1996) , Shaney et. al., (2001), Atuluri & 
Padmini (2002), Shabir et. al., (2003), Tiwari et. al.,(2004), Mujumdar and Hazara 
(2005), Rane and Gandhe (2005), Upadhyay and Sahu (2005).investigated 
aerobiological flora at various libraries. The library of Pratap Philosophy Centre, 
Amalner is very old & having collection of old valuable books. No systematic survey on 
aeromycology was done so far. Therefore, present investigation has been undertaken. 

Study area: Pratap Centre of Philosophy, Amalner Dist. Jalgaon   
Pratap centre of Philosophy was found in July 1916 as “The Indian Institute of 
Philosophy” by Shrimant Pratap Seth, a cotton-mill-owner in Amalner. Himself a lover 
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of philosophy and a believer in the philosophy of Shankarcharya, he decided to donate 
money for the setting up of an Institute for the pursuit of philosophy. The Institute stood 
upon 16 acres of land, consisting of three main buildings.  The library building which 
has 1 library hall, a reading hall and ten cubicles for research scholars. The built up area 
of the library building is 588.86 sq.m over 15000 books periodicals are available in this 
library. 

MATERIALS AND METHODS 
Aeromyological studies had been carried out during the month of May and June 2012 
by using exposed plate method {EPM} and Direct inoculation method {DIM}  the 
books with dust has been tapped on the surface of pertidish containing nutrient medium 
fast growing species grows well on of Czapek Dox Agar medium while slow growing 
species grows on Lactose Yeast Extract Agar medium. Dust samples were collected 
from the books of different cupboards. The Petri plates were incubated at 28°C for 3-
4days. The colonies are transferred on slants of Czapek Dox Agar medium. The slides 
were prepared using cotton blue and lacto phenol. The fungi were identified using 
relevant literature like Ellis 1971,Subramanian 1971etc. 

RESULTS AND DISCUSSION 
A total of 40 species belonging to 15 genera were isolated from the library air (Table)  

Sr. 
No. 

Name of the fungus EPM DIM 

1 Aspergillus alliaceous Thom + + 
2 A. atropurpureus Zimm + - 
3 A. awamori Nakazawa + + 
4 A. carbonareus (Bainier)Thom + - 
5 A. carneus (Van Tiegh.) Blach + - 
6 A. delacroixii (Sacc)Thom and church + - 
7 A. effusus  Tiraboschi + - 
8 A. flavus Link + - 
9 A. foetidus Thom and Raper + - 
10 A.  fumigatus Fresenius + - 
11 A. fumaricus Wehmer + - 
12 A. humicola Chaudhuri and Sachar - + 
13 A. janus Raper and Thom + - 
14 A. micro-virido-citrinus Cost and Lueet + - 
15 A. miyakoensis Nak. + - 
16 A. niger V.Tiegh. mut.cinnamomeus (schiem)n.. + + 
17 A. ochraceus Wilhelm - + 
18 A. oryzae (Ahlburg) Cohn. + + 
19 A. phoenicis (cda.) Thom + + 
20 A. quercinus (Bainier)Thom & Church + - 
21 Curvularia brachyspora Boedijn   + + 
22 C. lunata (wakker) + + 
23 C. prasadii R.L. and B.L.Mathur - + 
24 Drechslera australiensis M.B. Ellis - + 
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25 Eurotium amstelodami L.mangin + - 
26 E.  chevalieri Link + - 
27 Emericellopsis minima Stolk + - 
28 Fennellia nivea B.J.wWiley and E.G.Simmons + - 
29 Fusarium oxysporum Schlecht. Var.vasinfectum 

(Atk.) Snyder and Hansen 
+ + 

30 Monilia sitophila (Mont.) Sacc + + 

31 Mucor racemosus Fresen. + - 
32 Penicillium citrinum Thom - + 
33 P. chrysogeum Thom + - 
34 Rhizopus nigricans E  hrenb - + 
35 Sclerotium oryzae Catt + - 
36 Scopulariopsis brumptii Salv.-Duval - + 
37 Staphlylotrichum coccosporum Meyer and Nicol. + - 
38 Trichoderma citrinoviride Bisset - + 
39 White Sterile mycelium + + 
40 Yellow Sterile mycelium + - 
 Total 31 18 

 

Fungi Isolated by Exposure Plate Method (EPM) 
Total 31 species of 12 genera were isolated. The members of deuteromycotina were 
frequently isolated and this group of was dominant with 24 species of 7 ganera .The 
members of ascomycotina were represented by 4 species of 3 genera and only one 
species zygomycotina was isolated. The dominant genus was Aspergillus with 18 
species namely. Aspergillus alliaceaus, A.atropurpureus, A.awamori, A.carbonareus, 
A.carneus, A.delacroixili, A.effusus, A.flavus, A.foetidus, A.fumigates, A.fumaricus, 
A.Janus, A.micro-viridoscitrinus, A.miyakoensis, A.niger, A.cinnamomeus, A.oryzae, A. 
phoenicis, A.quercinus. 2 specices of Curvularia ,C.brachyspora and C.lunata; 
Fusarium oxysporum, Monilia sitophila, Penicillium chrysogenum, Sclerotium oryzae, 
Staplylotrichum coccosporum were belonging to Deuteromycotina Members of 
ascomycotina namely Emericellopsis minima, Eurotium amstelodami, E.chevalieri and 
Fennellia nivea were isolated from Zygomycotina , Mucor racemosus was isolated. 

Fungi isolated by Direct Isolation Method (DIM)  
Only 18 species belonging to 8 genera were encountered by this method. Again 
members of Deuteromycotina were dominant & represented by 16 species of 7 genera. 
Aspergillus was dominant genus & represented by Aspergillus alliaceaes, A. awamori, 
A. niger, A. cinnamomes, A. Ochraceus, A. oryzae, A. Phoenicis. Other members of 
Deuteromycotina are Curvularia brachyspora, C. lunata prasadii, Drechslera 
australiensis, Fusarium Oxysporum, Scopularlopsis brumptetil, Monilia sitophila, 
Penicillium citrinum, Tricoderma citrinoviride, white sterile mycelium. Only 1 member 
of zygomycotina i.e. Rhizopus nigricans is encountered. No members from 
Ascomycotina were isolated by this method.  



 
 
 
 

A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 56 
 
There are some species which are encountered by both the methods. They are 
Aspergillus alliaceaus, A.awamori, A.oryzae, A.phoenicis, Curvularia brachyspora, 
C.lunata, Fusarium oxysporum , Monilia sitophila and White Sterile Mycelium. 

DISCUSSION : 
A combination of two techniques viz, Exposure Plate Method and Direct Isolation 
Method has been used in the present investigation to get a fairly complete picture of 
aeromycoflora of the library. Such combination for sampling indoors was suggested by 
Tilak (1982). More number of fungi isolated by Exposure Plate Method than by Direct 
Isolation Method. The results are different than the results obtained by Rane and 
Gandhe (2005) who isolated more number .of fungi by Direct Isolation Method than 
Exposure Plate Method. Otherwise the results of this study are  in general similar with 
comparable to the studies conducted in various parts of the word dominance of 
Aspergillus species in library air is reported  by many workers and these cause the decay 
of the book in the library. 

Even though these many fungal species have been isolated from library air we were 
unable to visible mould growth on books. 

CONCLUSION 
Within just two months of studies we could isolate fairly good number of fungal species 
from the indoors of library at Pratap Philosophy Center Amalner. If the studies could be 
carried out for winter and rainy season we could get fairly clear picture of fugal species. 
On the basis of this study the following conclusions were made. 
1) The indoor environment of this library is rich in fungal spores. 
2) Among the species isolated group Deuteromycotina form a dominant part of 

airspora. 
3) The dominant fungal genus is Aspergillus. This is appeared in both perfect and 

imperfect states. 
4) The valuable literature available in library needs proper methods of preservation. 
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ABSTRACT 
Soil is a rich habitat for all sorts of microorganisms. Fungi are present in soil in large 
numbers. They are capable of producing secondary metabolytes.8 different soils from 
different localities of Dhule district were collected and isolated during May 2012 for 
this study. Serial dilution plate method (Waksman1916) was used. Czapek Dox Agar 
and lactose Yeast Extract Agar media were used for isolation. 32 species of 12 genera 
were isolated from different soil types. Species of Deuteromycotina and Aspergillus 
were dominant. Maximum fungal diversity is seen in Sangvi forest soil while minimum 
fungal diversity is seen in Tapi river soil. 6 species of Aspergillus are produced Organic 
acid, 9 species of Aspergillus produced Catalase and 6 species of Aspergillus are 
produced both Organic acid and Catalase. 
Key words: diversity, fungi, secondary metabolites 
*Address to whom the correspondence should be made. 

INTRODUCTION 
Soil is a system composed of thousands of microorganisms like virus, bacteria, algae 
and several types of protozoa. All of them are maintaining a microhabitat with 
interrelationship and different associations. Fungi are highly specialized organisms and 
vary from soil to soil and also in the same soil with an increase in depth. Being 
saprophytic and parasitic in nature, fungi can grow in any climatic condition. Fungi are 
capable of producing primary metabolites viz. proteins, fats, mineral nutrients etc. & 
secondary metabolites viz. alkaloids, antibiotics, terpenoids. Thus screening of soil 
fungi and study of their utility is extremely necessary. Mycologist from different parts 
of the world like Adamtaz (1886), Paine (1927), Deshpande and Mantri (1956), Padhye 
(1961), Moustafa (1975), Wagh and Shankhpal (1979), Rane and Gandhe (2000) made 
important and significant contribution towards the soil micro flora of different habitats 
and made extensive bibliographies. Few studies have been made on secondary 
metabolites produced by fungi ex. Demain (1986), Barrior and Mejia (1996), Rossano et 
al (1999),  Keietsu et al (2001), Hajjaj, et al (2006), Savitha & Srividya (2007), Nielsen 
et al (2009), Azad(2011)etc. From the literature studied up till now, it is clear that no 
work has been done on soil micro flora of Dhule district. So the present investigation is 
undertaken. 

MATERIALS AND METHODS 
Soil sample were collected during May 2012. Four different types of soils namely 
cultivated soil; uncultivated soil, river soil, and forest soil are considered for soil sample 
collection. Two soil samples of each soil type have been collected. Soil samples from 6 
inches depth were collected in sterile polythene bags and brought to the laboratory. 
Waksman's (1916) serial dilution plate method was used for isolation. Czapek Dox Agar 
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and Lactose Yeast Agar media were used for isolation. Streptopenicillin was added to 
avoid bacterial contamination. The dilution plates are incubated at room temperature for 
3 to 5 days and after incubation, fungal colonies were counted and identification done. 
The semi-permanent slides were prepared using cotton blue and lactophenol. 
Photomicrographs were taken. Identification of fungi was done using relevant literature. 
Harrigan (1998) method was used to detect organic acid and catalase producing fungi. 

STUDY AREA 
Dhule district is located in North Maharashtra comprises of 4 tehsil viz Dhule, Shirpur, 
Shindkheda and Sakri. The total geographical area of the district is 8063 sq km. Dhule 
district lies between 20.38 to 21.61 Latitude and 73.50 to 75.11 E longitudes. The 
Panzara and Tapi are the main rivers flowing through the district. The soils are mostly 
formed from igneous rocks and are black, shallow and calcareous types having different 
depths. The average normal rainfall of district is 592 mm, The highest temperature goes 
up to 45°c in summer whereas minimum temperature is observed up to 8°c in winter 
season. The cultivable land comes to be 4642.11 sq km. Main crops grown in the district 
are Bajara, Jowar, Groundnut, Mung, and Paddy. Sugarcane & Chilly, Cotton is mostly 
grown in the district.  

RESULTS 
From different localities of Dhule district 13 genera and 32 species were isolated.(Table 
No.1) Among the isolated species Aspergillus is widely distributed genera with 12 
species. Hence it was found to be dominant. Some of its species gives positive response 
to test oraganic acid and catalase producing ability. (Table No.2) 

 
Table1: Occurrence of Soil Fungi in different localities 

Sr. 
No
. 

Name of Fungus  
C1 C2 U1 U2 R1 R2 F1 F2 

1  Alternaria alternata (Fr.) 
Keissler + - - - + - - - 

2  Aspergillus arenaceous Smith. - - - - - + - - 

3  Aspergillus effusus Tiraboschi + - - - - - + + 

4  Aspergillus fumigatus Fresenius - + + - - - - - 

5  Aspergillus glaucus Bloch - - - - + + - - 

6  Aspergillus itaconicus Kinoshita - - - + - - - - 

Sr. 
No
. 

Name of Fungus  
C1 C2 U1 U2 R1 R2 F1 F2 

7  Aspergillus luchuensis Inui - - - - - - - + 

8  Aspergillus nidulans (Eidam) 
Wint + + + + + + + + 

9 Aspergillus niger Van Tighem + + + + + + + + 
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10  Aspergillus ochraceous Wilhelm + - - - - - - - 

11  Aspergillus tamarii Kita - + - - - - + + 

12  Aspergillus terreus Thom + - - - - - - - 

13  Aspergillus wentii Wehmer + + + + + + + + 

14  Botrytis cinerea Pers + - - - - - - - 

15  Cheatomium osmaniae Ram Rao 
and Ram Reddy1 + - + - - - - - 

16  Cheatomium fusisporale Rai and 
Mukarjee - - + + - - - - 

17  Cheatomium torulosum Bainier - - - - - - - + 

18 Corynascus sepedonium 
C.W.Emsmons - - - + - - - + 

19  Cuvularia lunata (Wakker) 
Boedijil - - + - + + + + 

20  Cuvularia oryzae Bugnicourt - - + + + + - + 

21  Cuvularia prasadii R.L. and B.L. 
Mathur - + - + - - - + 

22  Doratomycetes microsporous 
Schlecht ex. Fries - - + - - - - + 

23  Fusarium oxysporum Schl. Ex 
Fries + + - - + - - + 

24  Humicola grisea Traaen - - - + - - - + 

25 Mucor luteus Gelditsh + + + - + - + + 

26 Mucor racemosus Fresinius + + + + + + + + 

27 Penicillium decumbens Thom. - + - - - - + + 

28  Rhizopus nigricans Ehrenb. + - + + + - + + 

29  Stachybotrys parvispora Hughes - - - - - + - - 

30  Green sterile mycelium - - - - - - + - 

31  White sterile mycelium - - - - - - - + 

32 Yellow sterile mycelium + - - - - - - - 

 Total 14 10 12 11 11 09 11 19 

C1: Cultivated Soil1 - Raipur;           U1: Uncultivated Soil1 - Balsane        R1: River 
Soil1 - Panzara     F1:Forest Soil - Laling 
C2: Cultivated Soil2 - Shindkheda;   U2: Uncultivated Soil2 - Chimthane;     R2: River 
Soil2 - Tapi;          
F2 : Forest Soil - Sangavi 
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Table2: Screening of Aspergillus species for Secondary Metabolites 

Conclusion 

1. Total 32 species belonging to 13 genera were isolated. 
2. Species of Deuteromycotina and Aspergilluwere dominant. 
3. Sangavi forest soil show maximum fugal diversity while minimum fungal diversity 
was observed in Tapi river soil. 
4.Even though during summer season good number of fungi isolated from these soils. 
5. Aspergillus luchuensis, A. nidulans,A.niger, A.tamarii, A. terreus, A. wentii produced 
organic acids. 
6. Aspergillus effusus, A.fumigatus, A. luchuensis, A.nidulans,A. niger,A.ochraceous, A. 
tamari. A. terreus, A. wentii, produced catalase. 
7. Aspergillus niger, A. wentii, A.luchuensis A. tamari,A. terreus and A. nidulans  
produced both organic acid and catalase. 
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Sr. No. Name of Fungus Organic Acid Catalase 
01 Aspergillus effusus - + 
03 Aspergillus fumigatus - + 
06 Aspergillus luchuensis + + 
07 Aspergillus nidulans + + 
08 Aspergillus niger + + 
10 Aspergillus tamarii + + 
11 Aspergillus terreus + + 
12 Aspergillus wentii + + 
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Analgesic activity of methanolic extract and alkaloidal fraction  
of flower of Sphaeranthus indicus Linn. in rat 

 
C. D. Neve and N. V. Nemade* 

Department of Zoology, Moolji Jaitha College, Jalgaon 
 

ABSTRACT : 
Analgesics are those drugs that mainly provide pain relief. Plant has shown potential for 
used of in treatment of inflammatory. Thus, there is every possibility of developing new 
useful drugs from medicinal plants with a long history of human use. To search an ideal 
anti-inflammatory agent of plant origin and its comparison with standard drug to isolate 
and purify the acute ingredient from the flower of Sphaeranthus indicus Linn by 
advance technology. Albino rats were divided into seven groups, group III received 
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHx (250 and 500 mg/kg 
b.w.p.o) and groups VI and VII received SiAF (50 and 100 mg/kg b.w.p.o.). Rats were 
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik) 
maintained at 55 ± 0.2oC. The pain threshold is considered to have reached when the 
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was 
recorded at 0, 30 and 60 min, after the drug administration. At 60 min MeOHx at a dose 
500 mg/kg body weight (11.66 ± 0.43 sec) significant (P<0.001) and SiAF at a dose 50 
and 100 mg/kg body weight (16.27 ± 0.55 and 23.04 ± 0.80 sec) exhibited significant 
(P<0.001) high analgesic activity at both doses than standard. The alkaloids are known 
to possess analgesic activity. Thus, it can be concluded that, the analgesic activity of the 
Sphaeranthus indicus extracts is attributed due to the alkaloids present in it.   
Key words: Analgesic activity, methanolic extract, alkaloid, Sphaeranthus indicus Linn. 

*Address to whom the correspondence should be made. 

INTRODUCTION  
Analgesics are those drugs that mainly provide pain relief. The primary classes of 
analgesics are the narcotics, including additional agents that are chemically based on the 
morphine molecule but have minimal abuse potential; nonsteroidal anti-inflammatory 
drugs (NSAIDs) including the salicylates and acetaminophen. Other drugs, notably the 
tricyclic antidepressants and anti-epileptic agents such as gabapentin, have been used to 
relieve pain, particularly neurologic pain, but are not routinely classified as analgesics. 
Analgesics provide symptomatic relief, but have no effect on the cause, although clearly 
the NSAIDs, by virtue of their dual activity, may be beneficial in both regards. 

It is well established that secondary metabolites obtained from plant material are 
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds 
possesses various biological activity. Plant has shown potential for used of in treatment 
of inflammatory. Research analysis during the last decade estimated that analgesics are 
one of the highest therapeutic categories on which research efforts are focused (Farouk 
et al., 2008). Analgesic compounds available in the market, still present a wide range of 
undesired effects (Katzung, 2001) leaving the door open for new and better compounds. 
Natural products are believed to be an important source of new chemical substance with 

http://medical-dictionary.thefreedictionary.com/Narcotics
http://medical-dictionary.thefreedictionary.com/Abuse
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Acetaminophen
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potential therapeutic applications. There are numerous reports about analgesic effects of 
medicinal plants in the literatures (Monsef et al., 2004). Several plant species are 
traditionally used as analgesics (Mills and Bone, 2000) and particularly gave a data on 
asteraceae family (Singh et al., 2008). Mythreyi et al., (2008) reported the analgesic 
activity of methanolic extract of another species of Sphaeranthus is S. amaranthoides. 
This is the aim of present experiment.  

MATERIALS AND METHODS 
Collection of plant 
The plant is collected from North Maharashtra Region in the period of February 2012. 
The plant Sphaeranthus indicus is identified by Dr. Tanveer Khan, Department of 
Botany and deposited a voucher specimen in the Department of Zoology. 

Preparation of extract 
The plant material was collected from North Maharashtra Region Jalgaon District, 
Maharashtra State, India. Flowers were separated and dried. After complete drying the 
material was crushed and grinded to form coarse powder. One kg of dried powdered 
plant material was exhaustively extracted in Soxhlet apparatus with methanol. The 
solvent extract so obtained was then filtered to remove any suspended impurities. 
Extract was concentrated under reduced pressure and controlled temperature (550C to 
600C). The extract of plant was preserved in dry, cool condition in desiccator. Thus the 
methanolic extract (MeOHx) was further proceeding for isolation of alkaloidal fraction 
(SiAF) through column chromatography. The MeOHx and SiAF obtained were 
screened for their anti-inflammatory activity in rat model. 

Phytochemical study  
MeOHx and SiAF were analyzed for its phytochemical investigation by qualitative 
methods (Harborne, 1998).  

Animal used  
The albino rat (Ratus norvegicus) of either sex and of approximately the same age, 
weighing between 180-200 gm were procured and they were individually housed, 
maintained in clean polypropylene cages under standard environmental conditions of 
temperature 27 ± 20c, 12 h light/dark cycle in a registered animal house of Moolji Jaitha 
College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. 
The experimental protocol have been permitted and approved by the Institutional 
Animal Ethics Committee (IAEC) and treated as per the guideline of Committee for the 
Purpose of Control and Supervision on Experiments on Animals (CPCSEA). 

Eddy’s Hot Plate Method 
In order to check the temperature withstanding power of the animals, the hot plate 
reaction time was tested by modified method of Farouk et al., (2008). All animals were 
fasted for 18 h before the beginning of the experiment and access to water ad libitum. 
Albino rats were divided into seven groups, each consisting of six animals. Animals of 
group I received saline, group II received Tween-80 solution, group III received 
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHx (250 and 500 mg/kg 
b.w.p.o) and groups VI and VII received SiAF (50 and 100 mg/kg b.w.p.o.). Rats were 
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik) 
maintained at 55 ± 0.2oC. The pain threshold is considered to have reached when the 
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animals lifted and licked their paws and time of reaction to pain stimulus of the rat was 
recorded at 0, 30 and 60 min, after the drug administration. In order to minimize 
damage to the animal paw, the cut-off time for latency of response was taken as 20 
second (Shalheen et al., 2000). 

STATISTICAL ANALYSIS 
All data were expressed as mean ± SE and the ANOVA was applied to determine the 
significance of the difference between the control group and experimental groups. 

RESULTS AND DISCUSSION  
The phytochemical study of MeOHx and SiAF of S. indicus showed the presence of 
glycoside, phenolic compounds, flavonoids and alkaloids (Table 1). The analgesic 
activity was studied in Eddy’s hot plate model. The MeOHx and SiAF at a dose of 250, 
500 and 50, 100 mg/kg body weight respectively showed comparable activity and the 
results are given in Table 2. 
 

Table 1  Phytochemical analysis MeOHx and SiAF of Sphaeranthus indicus 

Phytochemical studies MeOHx SiAF 

Alkaloids + + 
Glycosides  + + 
Flavonoids + + 
Tannins + -- 
Phenolic compounds + + 
Anthocynins -- -- 
Saponins + -- 
Terpenoids  -- -- 
Amines  -- -- 

+ Presence, - Absence 

Table 2 Effect of MeOHx and SiAF of flower of Sphaeranthus indicus as Analgesic 

Min 
 
Group 

Licking time (in sec) 
0 30 60 

Control 5.04  ± 0.54 5.27 ± 0.56 5.48 ±  1.08 
Tween 80  6.89 ±  0.32 4.33 ± 0.15 12.15 ± 1.13 
Ibuprofen 4.201 ±0.57 8.29 ± 0.98 14.11± 0.70 
MeOHx I 6.27 ± 0.20 7.42 ± 0.31 7.94 ± 0.30 
MeOHx II 6.16 ± 0.65 8.25 ± 0.18** 11.66 ± 0.43*** 
SiAF I 5.49 ± 0.32 14.11 ± 0.49*** 16.27 ± 0.55*** 
SiAF II 5.57 ± 0.29 17.29 ± 0.26*** 23.04 ± 0.80*** 

MeOHx I – 250, MeOHx II – 500, SiAF I - 50 and SiAF II - 100 mg / kg body weight, Each 
value expressed as Mean ± SE, n=6, **P<0.01, ***P<0.001 

The Eddy’s hot plate method showed analgesic activity in SiAF followed by MeOHx 
(Table 2). Oral administration of the MeOHx and SiAF resulted significant (P<0.001) 
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propagation of the latency time in licking response. The reaction time of MeOHx and 
SiAF treated animals after the treatment of 30 min was higher when compared with 
control and standard groups. At 30 min MeOHx at a dose 500 mg/kg body weight (8.25 
± 0.18 sec) significant (P<0.01) and SiAF at a dose 50 and 100 mg/kg body weight 
(14.11 ± 0.49 and 17.29 ± 0.26 sec) exhibited significant (P<0.001) high analgesic 
activity at both doses than standard (8.29 ± 0.98 sec). After 1 h SiAF at 50 and 100 
mg/kg body weight exhibited more reaction time (16.27 ± 0.55 and 23.04 ± 0.80 sec) 
than standard group (14.11 ± 0.70 sec). Throughout the observation period, SiAF 
showed consistency.  

The hot plate reaction test is used specifically to screen the central nervous system for 
analgesic activity of a drug. The hot plate test measures the complex response to a non-
inflammatory, acute nociceptive input and is one of the models normally used for 
studying the central nociceptive activity. The opioid agents exert their analgesic effects 
via supra spinal and spinal receptors (Nemirovsky and Chen, 2001). In the hot plate test, 
MeOHx (250 and 500 mg/kg b.w.p.o) and SiAF (50 and 100 mg/kg b.w.p.o.) both 
showed a significant analgesic action, 30 min after its administration. Generally, plants 
showing the antipyretic effect vis-à-vis analgesic activity (Dewan et al., 2000). This 
holds true in S. indicus and it may be due to attributed inherent phytochemicals. Singh 
et al., (2008) reported alkaloidal extract of Eclipta alba, a plant of Asteraceae family, 
for its analgesic activity in a albino mice by using tail clip model. Recently, Nanda et 
al., (2009) investigated the analgesic activity of organic extracts of whole parts of S. 
indicus and they found that petroleum ether, chloroform and ethanol extracts showed 
significant analgesic activity. They neither isolate any active principle nor evaluate 
analgesic activity of it. Farouk et al., (2008) showed that the alkaloidal extract of 
Peganum harmala possess a analgesic activity. Very recently, the investigation was 
carried out by Meher et al., (2011) to found the analgesic effect of ethanolic extract of 
Sphaeranthus indicus in experimental animal models of pain. Therefore, the analgesic 
activity of the MeOHx and SiAF of flowers of S. indicus may be due to the alkaloidal 
components of the plants. In the present study, phytochemical investigation showed 
presence of an alkaloid in MeOHx and SiAF, hence we may conclude that it has the 
analgesic activity. 

CONCLUSION  
The phytochemical investigation of the plant revealed the presence of flavonoids, 
alkaloids and others. The alkaloids are known to possess analgesic activity. Thus, it can 
be concluded that, the analgesic activity of the Sphaeranthus indicus extracts is 
attributed due to the alkaloids present in it.   
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ABSTRACT : 
The term Anti-inflammation refers to the property of substance or treatment that reduces 
inflammation. On contrary many medicines of plant origin had been used since long 
time without any adverse effect. To search an ideal anti-inflammatory agent of plant 
origin and its comparison with standard drug to isolate and purify the acute ingredient 
from the root of Ziziphus jujuba Mill by advance technology. The MeOHx and 
flavonoid fraction (ZjFF) obtained were screened for their anti-inflammatory activity in 
rat model. Anti-inflammatory activity was assessed in rats. Seven groups of rat, out of 
these, test group received oral administration of the extracts at a dose 250 and 500 
mg/kg for MeOHx and 50 and 100 mg/kg for ZjFF. Edema induced by injecting 
Carrageenin in its right hind paw. The paw volume was measured by Plethysmometer 
before and at 1, 2 and 3 h after Carrageenin administration. The MeOHx at the dose 250 
and 500 mg/kg body weight exhibited inhibition of paw edema of 1.54 ± 0.25 and 1.54 
± 0.20 ml respectively at the end of the third hour. In this experiment, the lower dose 50 
mg/kg of ZjFF showed significant (p<0.01) anti-inflammatory activity. The anti-
inflammatory activity of the Ziziphus jujuba extract is attributed may be due to kinin 
and prostaglandin biosynthesis enzyme inhibiting property of flavonoids present in it.   
Key words:  Anti-inflammatory, Ziziphus jujuba, Flavonoids 
*Address to whom the correspondence should be made. 

INTRODUCTION  
Inflammation is a complex localized response to foreign substances such as bacteria or 
in some instances to internally produced substances (Laupattarakasem et al., 2003).The 
term Anti-inflammation refers to the property of substance or treatment that reduces 
inflammation. On contrary many medicines of plant origin had been used since long 
time without any adverse effect. Plants represent still a large untapped source of 
structurally novel compounds that might serve as lead for the development of novel 
drugs. It is well established that secondary metabolites obtained from plant material are 
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds 
possesses various biological activity. Plant has shown potential for used of in treatment 
of inflammatory. Thus, there is every possibility of developing new useful drugs from 
medicinal plants with a long history of human use. Ziziphus jujuba is being used by 
tribal Adivasies in eastern parts of Jalgaon District (Maharashtra State) influencing 
injuries, small cuts and or animals bite, attack and wounds. Various activities like anti-
inflammatory (Adzu and Haruna, 2007); sedative and hypnotic (Gong et al., 2000); 
anticancer, antiretroviral (Biswas and Mukharjee, 2003); anti-complementary (Sang et 
al., 2004) and antioxidant (Seong et al., 2008) has been reported. To search an ideal 
anti-inflammatory agent of plant origin and its comparison with standard drug to isolate 
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and purify the acute ingredient from the root of Ziziphus jujuba Mill by advance 
technology. 

MATERIALS AND METHODS 
Collection of plant 
The plant is collected from North Maharashtra Region in the period of February 2012. 
The plant Ziziphus jujuba is identified by Dr. Tanveer Khan, Department of Botany and 
deposited a voucher specimen in the Department of Zoology. 

Preparation of extract 
The plant material was collected from North Maharashtra Region Jalgaon District, 
Maharashtra State, India. The plant root was shade dried. After complete drying the 
material was crushed and grinded to form coarse powder. One kg of dried powdered 
plant material was exhaustively extracted in Soxhlet apparatus with methanol. The 
solvent extract so obtained was then filtered to remove any suspended impurities. 
Extract was concentrated under reduced pressure and controlled temperature (550C to 
600C). The extract of plant was preserved in dry, cool condition in desiccator. Thus the 
methanolic extract (MeOHx) was further proceed for isolation of flavonoid rich fraction 
through column chromatography. The MeOHx and flavonoid fraction (ZjFF) obtained 
were screened for their anti-inflammatory activity in rat model. 

Phytochemical study  
MeOHx and (ZjFF) were analyzed for its phytochemical investigation by qualitative 
methods (Harborne, 1998). 

Animal used  
The albino rat (Ratus norvegicus) of either sex and of approximately the same age, 
weighing between 180-200gm were procured and they were individually housed, 
maintained in clean polypropylene cages under standard environmental conditions of 
temperature 27 ± 20C, 12 h light/dark cycle in a registered animal house of Moolji Jaitha 
College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. 
The experimental protocols have been permitted and approved by the Institutional 
Animal Ethics Committee (IAEC) and treated as per the guideline of Committee for the 
Purpose of Control and Supervision on Experiments on Animals (CPCSEA). 

Anti-inflammatory assay 
Anti-inflammatory activity was assessed in rats using a modification (Nemade, 2011). 
Increase in paw volume was used to assess inflammation. Seven groups of rats (n=6) 
were deprived of food but not water for 18 hr and then received oral (p.o.) 
administration of the test sample at a dose 250 and 500 mg/kg for MeOHx and 50 and 
100 mg/kg for ZjFF. Thirty minutes later, each animal received subplanter injection of 
Carrageenin (0.1 ml of 1% suspension) in its right hind paw. Paw volume was measured 
by Plethysmometer before and at 1, 2 and 3 h after Carrageenin administration. Control 
animals received either normal saline (5ml/kg). Ibuprofen was used as a standard anti-
inflammatory drug (50 mg/kg body weight). Paw volumes were measured to a fixed 
marked area by Plethysmometer at an hourly interval up to 3 h.  

STATISTICAL ANALYSIS 
All data were expressed as mean ± SE and the ANOVA was applied to determine the 
significance of the difference between the control group and experimental groups. 
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RESULTS AND DISCUSSION  
The phytochemical study of MeOHx and ZjFF of root of Z. jujuba showed the presence 
of phenolic compounds, glycosides and flavonoid (Table 1). Carragennin edema assay 
(an in vivo model) has been useful for the study of mediators found in developing 
edema associated with inflammation. The drug used for experimental study, with its 
anti-inflammatory property is able to prevent this inflammation.  Induction of acute 
inflammation in control rats resulted in a prominent increase in paw thickness. Table 2 
shows the results of anti-inflammatory activity. The methanolic extract at a dose of 250 
mg/kg and 500 mg/kg body weight showed comparable activity and the results are 
given in table 2.  

 
Table 1 Phytochemical analysis of MeOHx and ZjFF of root of Z. jujuba Mill. 

 

Phytochemical studies MeOHx ZjFF 

Alkaloids + -- 
Glycosides  + + 
Flavonoids + + 
Tannins + -- 
Phenolic compounds + + 
Anthocynins -- -- 
Saponins + -- 
Terpenoids  + -- 
Amines  + -- 

+ Presence,  - Absence 
 

The magnitude of inhibition increased with time with the effect of the MeOHx and ZjFF 
comparing well with that of Ibuprofen (Table 2). Results showed that the MeOHx at the 
dose 250 and 500 mg/kg body weight exhibited inhibition of paw edema of 1.54 ± 0.25 
and 1.54 ± 0.20 ml respectively at the end of the third hour. In this experiment, the 
lower dose 50 mg/kg of ZjFF showed significant antiinflammatory activity (p<0.01). 
Very recently, the investigation was carried out by Goyal et al., (2011) to found the 
hydroalcoholic extract of fruits of Ziziphus jujuba (ZJ) for its anti-inflammatory effect 
using acute and chronic models of inflammation in rat. They reported that, the presence 
of jujubosides, flavonoids and terpenes, which may produce the marked anti-
inflammatory effect of ZJ fruit in acute and chronic inflammation, possibly by 
inhibiting nitric oxide expression. Therefore, the anti-inflammatory activity of the 
MeOHx and ZjFF of root of Z. jujuba may be due to the flavonoidal components of the 
plants. In the present study, phytochemical investigation showed presence of an 
flavonoid in MeOHx and ZjFF, hence we may conclude that it has the anti-
inflammatory activity. 
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Table 2 Anti-inflammatory activity of the MeOHx and ZjFF of root of Z. jujuba on 
Carrageenan induced Paw Edema in rats 

Change in Paw Volume (ml) 
       Hours 
Groups 0 1 2 3 

Control 1.22±0.34 1.44±0.09 1.47±0.13 2.17±0.49 
Placebo 1.06±0.12 1.06±0.05 1.06±0.04 1.71±0.30 
Std. 0.81±0.15 1.68±0.17 1.27±0.14 1.61±0.26 
MeOHx I 1.44±0.09 1.44±0.16 1.45±0.16 1.54±0.25** 
MeOHx II 1.34±0.04 1.60±0.04 1.55±0.34 1.54±0.20* 
ZjFF I 1.65±0.69 1.62±0.09 1.42±0.07 1.52±0.19** 
ZjFF II 1.40±0.16 1.60±0.10 1.33±0.11 1.36±0.01*** 

Std. = 50, MeOHx I= 250, MeOHx II= 500, ZjFF I = 50 and ZjFF II = 100 mg/kg body weight, 
*p<0.05, **p<0.01 and *** p<0.001 Vs control 

CONCLUSION  
The phytochemical investigation of the plant revealed the presence of flavonoids, 
alkaloids and others. The flavonoids are known to possess anti-inflammatory activity by 
inhibiting the cyclooxygenase responsible for synthesis of inflammatory prostaglandins. 
Thus, it can be concluded that, the anti-inflammatory activity of the Ziziphus jujuba 
extract is attributed due to kinin and prostaglandin biosynthesis enzyme inhibiting 
property of flavonoids present in it. The exact mechanism(s) of the analgesic and anti-
inflammatory activities of the extracts is/are yet to be elucidated.  
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ABSTRACT  
Pyrexia or fever is caused as a secondary impact of infection, malignancy or other 
diseased states. Plant has shown potential for used of in treatment of inflammatory. 
Thus, there is every possibility of developing new useful drugs from medicinal plants 
with a long history of human use. To search an ideal antipyretic agent of plant origin 
and its comparison with standard drug to isolate and purify the acute ingredient from the 
root of Ziziphus jujuba Mill by advance technology. Animals with approximately 
constant rectal temperature were selected for the study. Rats of either sex were divided 
into seven groups of six animals each. Pyrexia was induced by injecting 20% aqueous 
suspension of Brewer’s yeast 2 ml/kg body weight in normal saline, subcutaneously, 
below the nape of the neck. Rectal temperature was recorded by clinical thermometer 
immediately after Brewer’s yeast injection, at -18 h and after 18 h that is 0 h. Ibuprofen 
(standard) (50 mg/kg b.w.p.o), acetone, chloroform, methanol and aqueous extracts at a 
dose 500 mg/kg b.w.p.o) in Tween-80 were administered orally. A control group was 
given 0.3 ml normal saline. The temperature was recorded at 1, 2 and 3 after drug 
administration. At the dose of 500 mg/kg body weight Chloroform, Methanol and 
Aqueous extract significantly reduce elevated rectal temperature,  37.77± 0.54,36.21 ± 
0.25 and 37.87 ± 0.250C respectively compared to control (39.77 ± 0.660C  ) at 3th h. It 
can be concluded that, the antipyretic activity of the Ziziphus jujuba extract is attributed 
due to flavonoids present in it.                                            
Key words: Antipyretic activity, Ziziphus jujuba Mill. 
*Address to whom the correspondence should be made. 
 
INTRODUCTION  
Pyrexia or fever is caused as a secondary impact of infection, malignancy or other 
diseased states. It is the body’s natural defense mechanism to create an environment 
where infectious agent or damaged tissue cannot survive (Chattopadhaya et al., 2009). 
Normally the infected or damaged tissue initiates the enhanced formation of pro-
inflammatory mediator’s (cytokines like interleukin 1β, α, β and TNF-α), which 
increases the synthesis of prostaglandin E2 (PGE2) near peptic hypothalamus area and 
thereby triggering the hypothalamus to elevate the body temperature (Khan et al., 2007). 
The temperature regulatory system is governed by a nervous feedback mechanism, so 
when body temperature becomes very high, it dilates the blood vessels and increases 
sweating to reduce the temperature, but when the body temperature becomes very low, 
hypothalamus maintains the internal temperature by vasoconstriction. High fever often 
increases faster disease progression by increasing tissue catabolism, dehydration and 
existing complaints, as found in HIV (Paschapur et al., 2009). Most of the antipyretic 
drugs inhibit cyclooxygenase (COX-2) expression to reduce the elevated body 
temperature by inhibiting PGE-2 biosynthesis (Cheng et al., 2005). Moreover, these 
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synthetic agents irreversibly inhibit COX-2 with high selectivity but are toxic to the 
hepatic cells, golmeruli, cortex of brain and heart muscles, whereas natural COX-2 
inhibitors have lower selectivity with fewer side effects (Cheng et al., 2005). A natural 
antipyretic agent with minimal or no toxicity is need of time. Ziziphus jujuba is an old 
traditional medicament used for various diseases. Hence, the present study is designed 
to determine the antipyretic effect of successive extract of root of Ziziphus jujuba using 
animal model.  
 

AIM AND OBJECTIVE 
It is well established that secondary metabolites obtained from plant material are 
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds 
possesses various biological activity. Plant has shown potential for used of in treatment 
of inflammatory. Thus, there is every possibility of developing new useful drugs from 
medicinal plants with a long history of human use. To search an ideal antipyretic agent 
of plant origin and its comparison with standard drug to isolate and purify the acute 
ingredient from the root of Ziziphus jujuba Mill by advance technology. 

MATERIALS AND METHODS 
Ziziphus jujuba Mill. (Rhamnaceae); Vernacular name: Eng: Common jujube; Chinese 
date. A spiny deciduous shrub or small tree. Habitat: Commonly cultivated in India, 
Japan, China, Africa, Malaysia, Afghanistan and Australia. Propagation: By seeds and 
vegetative method. Part used: Fruit, Stem, Root, Leaves. In present study root is used. 
Chemical constituents: Carbohydrates, fat protein, amino acids, anthocyanins from fruit, 
seeds and leaves. Leucocyanidin from bark. Leucopelargonidin, betulinic and ceabothic 
acids from wood. Rutin from leaves. Mauritines A,B,C,D,E and F, frangufoline and 
amphbines B,D and F. Ziziphine A,B,C,D,E,------Q from stem and root bark (Mahajan 
and Chopda, 2009). Uses: The roots are bitter, useful in wounds and ulcers. The leaves 
are bitter and are useful in wounds, syphilitic ulcers. Fruits are useful in leprosy, skin 
diseases, pruritus, wounds and ulcers, hemorrhages and general debility. The seeds are 
acrid and are useful in wounds (Chopra 1996; Chopda and Mahajan, 2009). Ziziphus 
jujuba is being used by tribal Adivasies in eastern parts of Jalgaon District (Maharashtra 
State) influencing injuries, small cuts and or animals bite, attack and wounds. Various 
activities like anti-inflammatory (Adzu and Haruna, 2007); sedative and hypnotic (Gong 
et al., 2000); anticancer, antiretroviral (Biswas and Mukharjee, 2003); anti-
complementary (Sang et al., 2004) and antioxidant (Seong et al., 2008) has been 
reported.  

Collection of plant 
The plant is collected from North Maharashtra Region in the period of May 2011. The 
plant Ziziphus jujuba is identified by Dr. Tanveer Khan, Department of Botany and 
deposited a voucher specimen in the Department of Zoology. 

Preparation of extract 
The plant material was collected from North Maharashtra Region Jalgaon District, 
Maharashtra State, India. The plant root was shade dried. After complete drying the 
material was crushed and grinded to form coarse powder. One kg of dried powdered 
plant material was exhaustively extracted in Soxhlet apparatus with successive solvents. 
The successive extracts so obtained were then filtered to remove any suspended 
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impurities. Extracts were concentrated under reduced pressure and controlled 
temperature (550C to 600C) and preserved in dry, cool condition in desiccator. Thus, the 
successive extracts obtained were screened for their antipyretic activity in rat model. 

Animal used  
The albino rat (Ratus norvegicus) of either sex and of approximately the same age, 
weighing between 180-200gm were procured and they were individually housed, 
maintained in clean polypropylene cages under standard environmental conditions of 
temperature 27 ± 20C, 12 h light/dark cycle in a registered animal house of Moolji Jaitha 
College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. 
The experimental protocols have been permitted and approved by the Institutional 
Animal Ethics Committee (IAEC) and treated as per the guideline of Committee for the 
Purpose of Control and Supervision on Experiments on Animals (CPCSEA). 

Antipyretic assay 
The antipyretic activity of successive extract of root of Z. jujuba on Brewer’s yeast 
induced pyrexia in rats (Hajare et al., 2000). Animals with approximately constant rectal 
temperature were selected for the study. Rats of either sex were divided into seven 
groups of six animals each. Pyrexia was induced by injecting 20% aqueous suspension 
of Brewer’s yeast 2 ml/kg body weight in normal saline, subcutaneously, below the 
nape of the neck. Rectal temperature was recorded by clinical thermometer immediately 
after Brewer’s yeast injection, at -18 h and after 18 h that is 0 h. Ibuprofen (standard) 
(50 mg/kg b.w.p.o), Chloroform, Acetone, Methanol and Aqueous (500 mg/kg b.w.p.o) 
in Tween-80 were administered orally. A control group was given 0.3 ml normal saline. 
The temperature was recorded at 1, 2 and 3 h after drug administration. 

Statistical analysis 
All data were expressed as mean ± SE and the ANOVA was applied to determine the 
significance of the difference between the control group and experimental groups. 

RESULTS AND DISCUSSION  
The results of effect of successive extract of root of Z. jujuba on Brewer’s yeast induced 
pyrexia in rats are given in Table 1. After the induction of pyrexia the control rats 
remained hyperpyretic throughout the duration of the experiment. At the dose of 500 
mg/kg body weight Chloroform, Methanol and Aqueous significantly reduce elevated 
rectal temperature 36.21 ± 0.250C and 37.87 ± 0.250C and 37.77± 0.540C respectively 
compared to control (39.77 ± 0.660C) at 3th h. Very recently similar type of work was 
carried out by Balakrishnan et al. (2012), they evaluated the anti pyretic activity of 
leaves of Zizyphus jujuba Lam. in rats with respect to control group. They found that the 
anti pyretic activity of the extract was comparable to the standard prototype, 
paracetamol. 
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Table 1 Antipyretic activity of the successive extract of root of the Z. jujuba in rat 

Rectal temperature (0C ± SE) 

          Hours 
Groups -18 0 1 2 3 

Control 37.64 ± 0.10 34.08 ± 0.64 33.70 ± 0.77 37.76 ± 0.53 39.77 ± 0.66 
placebo 37.44 ± 0.19 34.22 ± 2.13 35.55 ± 1.82 39.01 ± 0.95 39.77 ± 0.66  
Ibuprofen 37.57 ± 0.26 33.27 ± 0.99 33.63 ± 1.40 38.86 ± 0.88 37.59 ± 0.47 
Chloroform 37.63 ± 0.40 35.32 ± 0.67 34.45 ± 1.15 37.35 ± 0.30 37.77 ± 0.54* 
Acetone 37.12 ± 0.30 36.40 ± 0.52  35.35 ± 0.45  37.85 ± 0.96 38.05 ± 0.13 
Methanol  37.00 ± 0.18 34.88 ± 1.92 34.23 ± 1.11 38.38 ± 0.69 36.21 ± 0.25*** 
Aqueous 37.14 ± 0.19 34.65 ± 1.35 31.45 ± 3.86 39.02 ± 0.15 37.87 ± 0.25* 

Std. = 50, Chloroform, Acetone, Methanol and Aqueous = 500 mg / kg body weight, each value 
expressed as mean ± SE, n=6, *P<0.05 and ***P<0.001Vs Control. 

CONCLUSION  
The phytochemical investigation of the plant revealed the presence of flavonoids, 
alkaloids and others.  It can be concluded that, the antipyretic activity of the Ziziphus 
jujuba extract is attributed due to flavonoids present in it. 
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ABSTRACT 
Analgesics are those drugs that mainly provide pain relief. The primary classes of 
analgesics are the narcotics, including additional agents that are chemically based on the 
morphine molecule but have minimal abuse potential; nonsteroidal anti-inflammatory 
drugs (NSAIDs) including the salicylates; and acetaminophen. To search an ideal 
analgesic agent of plant origin and its comparison with standard drug to isolate and 
purify the acute ingredient from the root of Ziziphus jujuba Mill by advance technology. 
The methanolic extract (MeOHx) and flavonoid fraction (ZjFF) were screened for their 
analgesic activity in rat model. Animals of group I received saline, group II received 
Tween-80 solution, group III received ibuprofen (50 mg/kg b.w.p.o), groups IV and V 
received MeOHx (250 and 500 mg/kg b.w.p.o) and groups VI and VII received ZjFF 
(50 and 100 mg/kg b.w.p.o.). The pain threshold is considered to have reached when the 
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was 
recorded at 0, 30 and 60 min, after the drug administration. At 60 min MeOHx at a dose 
500 mg/kg body weight (12.64 ± 1.23 sec) significant (P<0.001) and ZjFF at a dose 50 
and 100 mg/kg body weight (15.10 ± 1.24 and 19.23 ± 1.08 sec) exhibited significant 
(P<0.001) high analgesic activity at both doses than standard (14.11 ± 0.70 sec). 

Key words: Analgesic activity, Ziziphus jujuba Mill, Flavonoid 
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INTRODUCTION  
Salicylates are the class of compounds that are widely valued for their pain killing, 
antipyretic and anti-inflammatory properties (Moncada and Vane 1979; Insel, 1991). 
The most commonly known and used salicylates are salicylic acid (also called 2-
hydroxybenzoic acid), aspirin (acetylsalicylic acid -ASA) and sodium salicyclates. They 
are used extensively for the relief of headache, inflammation, arthritis pain, and some 
are employed in the treatment of heart attacks and strokes in the elderly (Rainsford, 
1984). Their mode of action is the inhibition of the synthesis of prostaglandin and its 
derivatives that cause inflammation, pain, rise in temperature and related diseases 
(Moncada and Vane, 1979; Meade et al., 1993). Recently, salicylic acid has been used 
primarily as an intermediate in the production of agrochemicals, dyes and colorants 
products (Cremlyn, 1991; Raskin, 1992). Extractive from the leaves are also employed 
traditionally for relieve of headache and inflammations (Owoyele et al., 2004). There is 
a dearth of information on the biological activity of Ziziphus jujuba. We have therefore 
carried out a preliminary screening for its anti-inflammatory and analgesic activities of 
the leave extracts of this plant. 

http://medical-dictionary.thefreedictionary.com/Narcotics
http://medical-dictionary.thefreedictionary.com/Abuse
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Acetaminophen
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MATERIALS AND METHODS 
Ziziphus jujuba Mill. (Rhamnaceae) Eng: Common jujube; Chinese date. A spiny 
deciduous shrub or small tree. Commonly cultivated in India, Japan, China, Africa, 
Malaysia, Afghanistan and Australia. By seeds and vegetative method. Carbohydrates, 
fat protein, amino acids, anthocyanins from fruit, seeds and leaves. Leucocyanidin from 
bark. Leucopelargonidin, betulinic and ceabothic acids from wood. Rutin from leaves. 
Mauritines A,B,C,D,E and F, frangufoline and amphbines B,D and F. Ziziphine 
A,B,C,D,E,------Q from stem and root bark (Mahajan and Chopda, 2009). The roots are 
bitter, useful in wounds and ulcers. The leaves are bitter and are useful in wounds, 
syphilitic ulcers. Fruits are useful in leprosy, skin diseases, pruritus, wounds and ulcers, 
hemorrhages and general debility. The seeds are acrid and are useful in wounds (Chopra 
1996; Chopda and Mahajan, 2009). Part used in present study: Root. Ziziphus jujuba is 
being used by tribal Adivasies in eastern parts of Jalgaon District (Maharashtra State) 
influencing injuries, small cuts and or animals bite, attack and wounds. Various 
activities like anti-inflammatory (Adzu and Haruna, 2007); sedative and hypnotic (Gong 
et al., 2000); anticancer, antiretroviral (Biswas and Mukharjee, 2003); anti-
complementary (Sang et al., 2004) and antioxidant (Seong et al., 2008) has been 
reported.  

Collection of plant 
The plant is collected from North Maharashtra Region in the period of February 2012. 
The plant Ziziphus jujuba is identified by Dr. Tanveer Khan, Department of Botany and 
deposited a voucher specimen in the Department of Zoology. 

Preparation of extract 
The plant material was collected from North Maharashtra Region Jalgaon District, 
Maharashtra State, India. The plant root was shade dried. After complete drying the 
material was crushed and grinded to form coarse powder. One kg of dried powdered 
plant material was exhaustively extracted in Soxhlet apparatus with methanol. The 
solvent extract so obtained was then filtered to remove any suspended impurities. 
Extract was concentrated under reduced pressure and controlled temperature (55oC to 
60oC). The extract of plant was preserved in dry, cool condition in desiccator. Thus the 
methanolic extract (MeOHx) was further proceeding for isolation of flavonoid rich 
fraction through column chromatography. The MeOHx and flavonoid fraction (ZjFF) 
obtained were screened for their analgesic activity in rat model. 

Column chromatography 
Packing of column  
The glass column (30 X 1.8 cm) with cinter was partially filled with chloroform.  Fifty 
gram silica gel was placed in a beaker and slurry was prepared in chloroform. This 
slurry was poured into the above column at a constant speed. The excess of solvent was 
simultaneously allowed to drain off. 

Preparation of sample loading  
Three gram of MeOHx of root of Z. jujuba was added with two gram of silica gel into 
china dish and kept in a vacuum desiccator over anhydrous calcium chloride for drying. 
After complete drying it was macerated so as to get fine particles. Chloroform was 
added to it, stirred vigoursly and immediately loaded on the column avoiding cracking 
of adsorbent. 
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Fractionation 
Elution and fractionation of MeOHx of root of Z. jujuba was by adsorption column 
chromatography using silica gel as adsorbent. Proportion of different solvents was done 
on the basis of separation pattern of secondary metabolites obtained on the TLC and 
homogeneity tried to maintain on it. The column was eluted successively with 
chloroform and methanol and their graded mixtures. The different fractions were 
collected. Strong positive flavonoid test was observed at 60:40 methanol: chloroform 
solvent system. Hence, this fraction was selected and carries for its analgesic activity. 
The fraction was concentrated by evaporating the organic solvents on water bath at 
50oC – 60oC and preserved in desiccator. 

Phytochemical study  
MeOHx and ZjFF were analyzed for its phytochemical investigation by qualitative 
methods (Harborne, 1998):  

Animal used  
The albino rat (Ratus norvegicus) of either sex and of approximately the same age, 
weighing between 180-200gm were procured and they were individually housed, 
maintained in clean polypropylene cages under standard environmental conditions of 
temperature 27 ± 20C, 12 h light/dark cycle in a registered animal house of Moolji Jaitha 
College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. 
The experimental protocols have been permitted and approved by the Institutional 
Animal Ethics Committee (IAEC) and treated as per the guideline of Committee for the 
Purpose of Control and Supervision on Experiments on Animals (CPCSEA). 

Eddy’s Hot Plate Method 
In order to check the temperature withstanding power of the animals, the hot plate 
reaction time was tested by modified method of Farouk et al., (2008). All animals were 
fasted for 18 h before the beginning of the experiment and access to water ad libitum. 
Albino rats were divided into seven groups, each consisting of six animals. Animals of 
group I received saline, group II received Tween-80 solution, group III received 
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHx (250 and 500 mg/kg 
b.w.p.o) and groups VI and VII received ZjFF (50 and 100 mg/kg b.w.p.o.). Rats were 
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik) 
maintained at 55 ± 0.20C. The pain threshold is considered to have reached when the 
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was 
recorded at 0, 30 and 60 min, after the drug administration. In order to minimize 
damage to the animal paw, the cut-off time for latency of response was taken as 20 
second (Shalheen et al., 2000). 

Statistical analysis 
All data were expressed as mean ± SE and the ANOVA was applied to determine the 
significance of the difference between the control group and experimental groups. 

 
RESULTS AND DISCUSSION  
The phytochemical study of MeOHx and ZjFF of root of Z. jujuba showed the presence 
of phenolic compounds, glycosides and flavonoids (Table 1). The analgesic activity was 
studied in Eddy’s hot plate model. The MeOHx and ZjFF at a dose of 250, 500 and 50, 
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100 mg/kg body weight respectively showed comparable activity and the results are 
given in Table 2. 

Table 1  Phytochemical analysis of MeOHx and ZjFF of root of Z. jujuba Mill 

Phytochemical studies MeOHx ZjFF 

Alkaloids + -- 
Glycosides  + + 
Flavonoids + + 
Tannins + -- 
Phenolic compounds + + 
Anthocynins -- -- 
Saponins + -- 
Terpenoids  + -- 
Amines  + -- 

+ Presence, - Absence 

The Eddy’s hot plate method showed analgesic activity in ZjFF followed by MeOHx 
(Table 2). Oral administration of the MeOHx and ZjFF resulted significant (P<0.001) 
propagation of the latency time in licking response. The reaction time of MeOHx and 
ZjFF treated animals after the treatment of 30 min was higher when compared with 
control and standard groups. At 30 min MeOHx at a dose 500 mg/kg body weight (9.95 
± 0.77 sec) significant (P<0.01) and ZjFF at a dose 50 and 100 mg/kg body weight 
(10.88 ± 0.66 and 15.23 ± 1.16 sec) exhibited significant (P<0.001) high analgesic 
activity at both doses than standard (8.29 ± 0.98 sec).  

 

 

Table 2  Effect of MeOHx and ZjFF of root of Ziziphus jujuba as Analgesic 

 Licking time (in sec) 
Min 

Group 
 

0 30 60 
Control 5.04 ± 0.54 5.27±0.56 5.48 ± 1.08 
Tween 80  6.89 ± 0.32 4.33± 0 .15 8.29 ± 0.72 

Ibuprofen 4.20 ± 0.57 8.29 ± 0.98 14.11 ± 0.70 
MeOHx I 4.69 ± 0.34 6.22 ± 0.26 8.29 ± 0.57 
MeOHx II 5.63 ± 0.65 9.95 ± 0.77** 12.64 ± 1.23*** 
ZjFF I 5.47 ± 0.64 10.88 ± 0.66*** 15.10 ± 1.24*** 
ZjFF II 7.45 ± 0.81 15.23 ± 1.16*** 19.23 ± 1.08*** 

MeOHx I- 250, MeOHx II - 500, ZjFF I - 50 and ZjFF II - 100 mg / kg body weight, 
Values expressed as Mean ± SE, n=6, **P<0.01, ***P<0.001 

 

After 1 h, ZjFF at 50 and 100 mg/kg body weight exhibited more reaction time (15.10 ± 
1.24 and 19.23 ± 1.08 sec) than standard group (14.11 ± 0.70 sec). Throughout the 
observation period, ZjFF showed consistency.  
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Very recently similar type of work was carried out by Adzu and Haruna (2007) on the 
two fractions isolated from Z. spina christi. They studied for anti-inflammatory and 
analgesic activity and showed promising results, however they have not mentioned 
which phytoconstituent was responsible for the activity. Our observations provide the 
evidence for anti-inflammatory and analgesic activity of MeOHx and ZjFF of the root 
of Z. jujuba as the primary component of the plant material that exhibits pain relief 
action. At this stage, it is difficult to consider which of the phytochemical component is 
responsible for the activity of the extract. 

CONCLUSION  
The phytochemical investigation of the plant revealed the presence of flavonoids, 
alkaloids and others. The flavonoids are known to possess analgesic activity. Thus, it 
can be concluded that, the analgesic activity of the Ziziphus jujuba extracts is attributed 
due to the flavonoids present in it.   
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ABSTRACT 
Phytosterol are important as it possess cholesterol lowering and anticancer activity. 
Phytosterol estimation was done by Zak method. Zingiber spp. is the rich source of 
secondary metabolites among the studied plant samples whereas cardiac glycosides are 
absent in Phyllanthus and Terminalia spp. The richest source of phytosterol is 
Phyllanthus spp. 
Key words:   Phytosterol, secondary metabolite, cholesterol, antibacterial activity. 

*Address to whom the correspondence should be made 

INTRODUCTION 
Medicinal plants are of great importance to the health of individuals and communities. 
The medicinal value of these plants lies in some chemical substances that produce a 
definite physiological action on the human body. (Edeoga et al, 2005). The main Indian 
traditional systems of medicine namely Ayurveda, Siddha and Unani are primarily plant 
based systems. The WHO estimated that by 2020 stress will rank highest because of 
disabilities in developed countries. Phytosterols (plant sterols) as secondary plant 
metabolites are structural and biological counterparts of cholesterol, the main sterol in 
mammalian cells. Plant sterols are responsible for permeability and fluidity of cell 
membranes. Further they act as precursors of brassinosteroids, thus regulating storage 
and transport processes, and of numerous other metabolites such as glycoalkaloids and 
saponins (Piironen et al., 2000). To date over 250 different phytosterols and related 
compounds have been identified in plant and marine materials (Salo et al., 2003).           

MATERIAL AND METHOD 
Plant material  
The plant samples were purchased from Kogta Ayurvedic shop. The plant samples were 
identified from Dr. Suhasini Mahajan, Dr. Tanvir Khan, Department of Botany, Moolji 
Jaitha College, Jalgaon. The plant materials used in this study are Phyllanthus sp 
(AVC), Terminalia spp (BHC), Zingiber spp(SUC). 

Processing of the plant material 
The plant samples were powdered using grinder. The powders were subjected to 
standardization according to pharmacopoeia and WHO standardization book tabulated 
in table 1a,1b. The powders were further macerated and extracted with chloroform for 5 
days. Aqueous extracts and chloroform extracts were concentrated and filtered, stored at 
40C.  
 
Phytochemical screening  
The extracts of root were subjected to phytochemical screening for the presence of 
chemical constituents such as alkaloids, saponins, flavonoids, tannins, cardiac 
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glycosides, and carbohydrates according to Horborne’s  ‘Modern  techniques of 
Phytochemical analysis tabulated in table 2. 
 
Phytosterol quantitation 
Dilutions of samples were prepared as 1:1, 1:2, 1:5. 10 microliters of these was pipette 
in wells. 30 microlitre FeCl3 COH reagent was added to each well. 20 microlitre 
concentrated H2SO4 was added. The reaction mixture was incubated for 30 minutes. The 
intensity was measured at 620nm against blank. Similar protocol is followed for 
standard. Standard used was cholesterol (Table 3). 

RESULT AND DISCUSSION 
The present study reveals that the marketed sample Zingiber spp. Phyllanthus spp was 
the richest source of secondary metabolites among the studied plant samples. Highest 
phytosterol content was estimated in Phyllanthus spp. 0.52mg/100 microlitre in 1:5 
dilution of the chloroform extract of rhizome.  
 

Table 1 a Characteristics of plant powder samples 
 

Parameter Phyllanthus spp Terminalia spp Zingiber   spp 

Colour Greyish Light Brown 
 

White 

Colour (UV long 
wavlength) 

Dark purple 
 

Dark purple 
 

Ash 
 

Colour(UV short) Grey Brown Yellow 

Odour Charactaristic Characteristic hot 

Taste Sour Sour Spicy 
Foreign matter Absent Absent Absent 

 
Table 1b  Biological standardization of  chloroform extracts 

 
Table 1c Chemical analysis of powder samples 

 

Bacteria Phyllanthus 
spp 

Terminalia 
spp 

Zingiber spp 

Escherchia coli           - - - 
Pseudomonas spp - - - 
Salmonella typhi - - - 

Sample code Powder+5%NaOH Powder + 1N KOH Powder+ 5%FeCl3 

Zingiber spp. Faint Yellow Yellow Orange 

Phyllanthus spp. Yellowish brown Dark brown Black 

Terminalia spp. Dark Dark brownish Dark brown 
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Table 2 Phytochemical screening chloroform extract of plant samples 
 

 
Table 3 Quantititation of phytosterols in marketed plant samples 

Sr.No SUC (mg/100ul) BHC (mg/100ul) AVC(mg/100ul) 

1:1 8.57 28.08 35.22 

1:2 2.69 4.30 13.97 

1:5 0.05 0.33 0.52 
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Name of the compound Phyllanthus spp Terminalia spp Zingiber spp 

Flavonoids(Shinoda test) - + + 

Cardiac Glycosides (Keller killiani 
test) 

- - + 

Saponins (Hemolytic test) + - + 

Tannin & phenolic compounds + + + 

Terpenoids - + + 

Alkaloids (Mayer test) + - + 

Steroids (Salkowaski test) + + + 
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from fruit waste from Jalgaon region 
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ABSTRACT 

The  biggest thirst of bioethanol production is devolpment of potential strain which will 
satisfy thermo and osmo-tolerancy with high ethanol yield. Present work is focused to 
isolate such potential ethanolic yeast from naturally stressed environment like friut 
waste and waste dumping soil. Six yeasts isolateed were obtained from natural 
environment out of which two starins were found as osmo and thermo-tolerent yeast. 
Keywords:    
*Address to whom the correspondence should be made 
 
INTRODUCTION 
The increasing demand for ethanol for various industrial purposes such as alternative 
source of energy, industrial solvents, cleansing agents and preservatives, has 
necessitated increased production of this alcohol. Ethanol production is usually 
accomplished by chemical synthesis of petrochemical substrates and microbial 
conversion of carbohydrates present in agricultural products. Owing to the depleting 
reserves and competing industrial needs of petrochemical feed stocks, there is global 
emphasis in ethanol production by fermentation process. Increased yield of ethanol 
production by microbial fermentation depends on the use of ideal microbial strain, 
appropriate fermentation substrate and suitable process technology (Brook, A, 2008). 
Bioethanol is an alcohol made by fermenting the sugar components of the biomass. 
Currently, it is made mostly from sugar and starch crops. The economics of ethanol 
production by fermentation is significantly influenced by the cost of raw materials, and 
hence, current research interests deals with cellulosic biomass, which can be used as the 
feedstock. Cellulosic biomass from cash crops and grasses are potential cheap and 
renewable fuel source. These renewable sources contain significant lignocellulose 
fraction that cannot be degraded easily, and requires implementation of strategies for 
process development in areas like pretreatment, use of recombinant strains of bacteria, 
yeast and fungi, scale-up, process-design and recovery. Ethanol is inhibitory at high 
concentration and ethanol tolerance of microorganisms is critical for high yields. 
Variety of microorganisms including bacteria like Zymomonas mobilis, Clostridium 
sporogenes, and yeast like Candida pseudotropicalis, Candida stellata, Kluyveromyces 
fragilis, Kluyveromyces lactis, Pichia stipitis, Saccharomyces cerevisiae and fungi like 
Fusarium oxysporum are capable of ferment different sugars to produce ethanol (Bonciu 
et al, 2010, Jeppsson et al, 1996). Yeasts are eukaryotic unicellular, micro-fungi widely 
distributed in natural environment. Around 800 yeast species are known but these 
represent only a fraction of yeast biodiversity on earth. Yeasts are well known for 
efficiently fermenting an array of simple and complex sugars to biotechnological 
products (Walker, 1998). 
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MATERIALS  
All the reagents used for preparation of following media / chemicals were A.R. grade 
and were manufactured by Hi-media, Mumbai and Qualigens, India. 

MGYP medium containing (gL-1): malt extract- 3.0, glucose- 50 to 350, yeast extract- 
3.0 and peptone- 5.0, pH- 6.8.( Aneja , 2005) 

Fermentation medium containing (gL-1): glucose- 100, yeast extract- 1.0, ammonium 
sulphate-2.0, pH- 4.5 ( Bergey et.al, 2005) 

Dinitrosalicylic acid (DNSA) Reagent containing: 

Solution I: Sodium-potassium tartarate- 3gm, distilled water- 50ml. 

Solution II: 2M NaOH- 20ml, DNSA - 1gm. 

Solutions I and II were mixed and volume was made up to 100ml with distilled water 
(Sawhney, 2001) 

Potassium Dichromate Reagent containing: K2Cr2O7- 33.33gm dissolved in 300 ml 
distilled water with gentle stirring on ice bath and slowly added 521 ml concentrated 
HCl. The reagent was cooled to room temperature and finally diluted to 1 L with 
distilled water and stored in glass stopper bottle (Guymon et al, 1953) 

METHODS 
Ecological sampling from fruit waste of Jalgaon region 
To isolate potential yeast useful for ethanol production, sampling was done from fruit 
waste of Jalgaon region. Samples were collected in pre-sterilized bottles and transported 
to laboratory in sterile condition. 
Primary screening to select ethanol producing strains 
Samples were subjected for dilution to reduce microbial load per ml and inoculated 1ml 
of aliquot of it to 99 ml of sterile MYP broth containing 5% glucose. After 72 hrs, 
loopful aliquot of medium was inoculated on sterile MGYP agar medium to isolate 
single yeast colony by using streak plate technique. 
Assessment of sugar utilization spectrum of isolates 
Sterile MYP Agar plates containing sugars in different concentrations viz. Arabinose 
(5%), Lactose (5%), Starch (1%), Sucrose (5%), Cellulose (1%), Maltose (5%) and 
Xylose (5%) were prepared and positive results were noted as appearance of pure 
culture of organism on the plates after incubation at 370C for 48 h.  
Optimization of culture conditions 
Organism tolerant to highest concentration to sugar was selected for assessment of 
optimal physiochemical parameters for growth in synthetic medium viz. pH and 
temperature. 
Assessment for optimal pH for growth 
Aliquots of 20 ml sterile synthetic medium comprising of (gL-1) yeast extract-0.1, 
glucose- 
100 and urea- 2 with varying pH (1-14) were inoculated with 0.1ml of suspension of the 
selected organism and incubated at 370C for 48 h. Tolerance to the respective pH was 
recorded as positive growth by measuring optical density at 620 nm against 
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uninoculated broth as reference on a Shimadzu UV-Visible Spectrophotometer model 
UV-1601. 

Assessment for optimal temperature for growth 
Aliquots of 20 ml sterile synthetic medium comprising of (gL-1) yeast extract-0.1, 
glucose- 
100 and urea- 2, pH 6.5 were inoculated with 0.1ml of suspension of the selected 
organism and incubated at varying temperatures (25, 37, 40, 45 and 600C) for 48 h. 
Tolerance to the respective temperature was recorded as positive growth by measuring 
optical density at 620 nm against un-inoculated broth as reference on a Shimadzu UV-
Visible Spectrophotometer model UV-1601. 

Preparation of standard graph for reducing sugars 
Glucose stock solution (1000μg/ml) was used for standard graph preparation. 1ml 
aliquot of DNSA reagent was added to 1ml aliquot of a sample dilution and kept in a 
boiling water bath for 10 min. After cooling at room temperature 10 ml distilled water 
was added and absorbance was measured at 540 nm on Simadzu UV 1601 
spectrophotometer. Reading blank and standards of glucose solutions were run 
simultaneously and in triplicates. A standard graph of A540 was plotted against glucose 
concentrations. The contents of total reducing sugars in sample were calculated as 
glucose equivalent. 

 
Figure 1 Standard graph of reducing sugar 

 
 
 
Preparation of standard graph for ethanol estimation 
Using double distilled ethanol, dilutions were prepared in gm% ethanol (1gm ~ 
1.282ml). Then 1ml of potassium dichromate reagent was added following the addition 
of 5ml of 98% H2SO4. Tubes were incubated at water bath adjusted at temperature 
250C for 20 min and absorbance was recorded at 640nm on Simadzu UV 1601 
spectrophotometer. 
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Figure 2 Estimation of ethanol by dichromate method    

 
RESULTS AND DISCUSSION 
Ethanol being a better energy alternative, an array of attempts were made to enhance its 
productivity utilizing numerous strategies. A large number of innate and recombinant 
yeast and bacteria have been proposed for improved production process.   
In order to meet the objectives set, experiments were focused primarily on screening 
and selection of a potential ethanologen from environment and to study tolerance to 
stress conditions. 
Primary screening of ethanalogenic yeast from fruit waste 
A serially diluted fruit waste sample was inoculated in sterile MYP broth containing 5% 
glucose up to 72 h to enrich growth of ethanol producing strains of yeast. Ethanol 
production of those mixed culture was calculated by using potassium dichromate assay. 
Isolation of ethanol producing yeast on MGYP agar plate 
Ethanol producing yeast were isolated on MGYP agar plate and 4 isolated colonies of 
different morphology were selected as different isolate and their morphology was 
discussed as colony characteristics.     
    

Table 1 Morphology of isolate on MGYP agar plate 

Isolate 
capt-
ion 

Size shape color margin Elevati
on 

Opacity Consiste
ncy 

Gram 
Charact
eristics 

A1 1 mm Irregular Creamish Serrate Flat Opeque Smooth Gram 
Positive 

A2 Pin 
point 

Circular White  Entire Convex Opeque Smooth Gram 
Positive 

A3 0.5 
mm 

Circular Creamish Entire Convex Opeque Smooth Gram 
Positive 

A4 1mm Circular Faint 
Yellow 

Entire Flat Opeque Smooth Gram 
Positive 
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Assessment of sugar utilization spectrum 
Broad sugar utilization spectrum of any fermentative organism is beneficial for 
conversion of complex biomass e.g. cellulose and starch to fermentative end-products, 
such as ethanol. A broad substrate utilization spectrum facilitates reduction in 
fermentation costs and direct conversion of complex biomass with little or no 
pretreatment in addition to effective conversion of the organic carbon content to ethanol 
or biomass. 
In order to assess the carbohydrate utilization and fermentative capability of the 
characterized yeast strain, the organism was plated on MYP medium fortified with 
respective carbohydrate in different concentrations.  
 

Table 2 Assessment of Sugar utilization spectrum 
Isolate Carbohydrate 

Arabinose Lactose Sucrose Cellulose Maltose Xylose Starch 
A1 Negative Negative Positive Positive Positive Positive Negative 
A2 Negative Positive Positive Positive Positive Negative Negative 
A3 Positive Positive Positive Positive Positive Positive Positive 
A4 Positive Positive Positive Negative Positive Negative Positive 

  
Out of 4 isolate, A3 was found to be efficient to assimilate wide range of carbohydrate, 
it was selected for the further assessment of temperature and pH tolerance.  
 
Thermotolerance 
As ethanol production is a thermodynamically exothermic reaction, there is significant 
increase in temperature of the fermentation vessel and has a profound effect on thermo-
sensitive enzymes. Such conditions lower down the productivity of ethanol due to 
enzyme inactivation and increases cooling costs. Thermo-tolerant organisms are 
significantly beneficial in ethanol production, as it possess faster reaction rates owing to 
the presence of thermo-tolerant enzymes. 
In order to assess the thermo-tolerance and optimum growth temperature of the selected 
isolate, it was inoculated in MGYP broth and incubated at different temperatures and 
growth was measured at A620 on a Shimadzu UV-Visible Spectrophotometer model 
UV- 1601 using sterile MGYP broth as reference. Optimum temperature for ethanol 
production was found to be 400C, and growth was observed up to 600C. This implied 
that the yeast is thermo-tolerant. 

 
Figure 3 Temperature tolerance 
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pH Tolerance 
Yeasts usually grow optimally in an acidic range of 6-6.5, and during the course of 
ethanol production, pH gradually decreases and the broth becomes acidic- as low as 3.0. 
lowering of pH favors faster breakdown of polymeric sugar and hence increases sugar 
uptake rate and ultimately product formation. Acidic pH also facilitates prevention of 
contamination by spoilage organisms, and hence, pH tolerance is also a significant 
parameter in selection of potential ethanologen. To study the pH tolerance of the 
selected isolate, it was inoculated in a series of MGYP broth with varying pH range, and 
growth was measured as OD values at 620 nm wavelength on a Shimadzu UV-Visible 
Spectrophotometer model UV-1601 using sterile MGYP broth as reference. 
 
The organism was found to grow optimally at neutral pH, however, it was found to be 
tolerant to a wide range of pH (2.0-12.0) for growth. The selected organism may 
therefore be useful for fermentation of cellulosic hydrolysate pretreated with both acid 
and alkali. However, the organism may have a different optimal pH for maximum 
ethanol production. 

 
Figure 4 pH Tolerance 

CONCLUSION 
In order to meet objectives set, 4 ethanalogenic yeasts were isolated from fruit waste 
samples of Jalgaon region. Morphological analysis was concluded all four isolates were 
Gram positive yeast having similar colony characteristics as Saccharomyces species. 
However further biochemical and molecular investigation is needed for identification of 
isolates. All four isolates were subjected to assess the sugar utilization spectrum by 
using different sugars in various concentrations. Out of all four isolates, A3 was found 
to have wide sugar utilization spectrum and hence selected for the further analysis i.e.  
thermo- and osmo- tolerance. This yeast species was found have wide thermo tolerance. 
However it has temperature optima at 400C.  It also has wide range osmo- tolerance and 
pH optima were found at neutral pH. However for fermentation, it would have different 
temperature and pH optima and further investigation is needed in this context.  
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ABSTRACT 
The aim of the study was to investigate the Flax Linum usitatissimum  phytochemical 
compounds. The phytochemical compounds screened by qualitative Tannic acid test, 
Hagers test, Bromine water test, Alkaline reagent test, Salkowski test, Ninhydrin test. 
Qualitatively analysed give positive results.The proteins and amino confirmed with thin 
layer chromatography test.The pressence of this phytochemical may be useful in various 
medicinal formulations. 
Key word: Linum usitatissimum, phytochemical 
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INTRODUCTION: 
Flax (Linum usitatissimum) is an annual herbaceous plant, grown as either oil crop or as 
fiber crop, with fiber (Linen) derived from the stem of fiber varieties and oil from the 
seed of linseed varieties , cultivated through out  the plains of India. Depending  on the 
cultivars an growing conditions,flax seed contains 40-60% oil and meal,comprised of 
23-34% protein,4% ash,5%viscous fibers(mucilage) and lignan precursors(9-30mg/gm) 
of defatted meal ( Axelson M.Sjovall J,Gustaisson BE,1982.Origin of lignans in 
mammals and identification of precursor from plants). Annual world production of flax 
was 3.06 million metric tones in 1999-2000 with Canada the world’s largest producers 
of flax(about 38% of total production) (Anonymous 2000).flax is making its mark in the 
world’s food supply as a functional food (Daun JK,Barthet JV,Chornic TL ,Duguid 
S.2003,Structure,composition and varities development of flaxseed.) .It delivers a health 
boost beyond what might be expected from their traditional nutrient content. Flax flits 
this  description perfectly,being rich in alpha linolenic acid(ALA),the essential omega- 
3 fatty acid and phytochemicals such as lignans (Cunnane SC Thompson LU,editors. 
Flaxseed in human nutrition 2nd edition Champaign,III,AOCS press.) 
 
Flaxseed has been the focus of  increased interest in the field of diet and disease, 
research due to the potential health benefits associated with some of its biologically 
active components :oil containing approx. 59% a-linolenic acid and the presence of 
plant lignan secoisolariciresinol diglucoside (SDG) (Kamal Eldin A.Peerlkamp 
N,Johnson P, An oligomer from flaxseed composed  secoisolariciresinol diglucoside 
and HMGA).Lignans are found in most fiber rich plants but occuring  high amount in 
flaxseed. 
The major lignan in flaxseed is secoisolariciresinol (SECO) which is present in the form 
of diglucoside.SDG (a plant lignan) is converted by bacteria in the colon of humans(and 
other animal also) to mammalian lignans known as Enterodiol(ED) and 
Enterolactone(EL). SECO is the aglycone (non sugar)portion of SDG.Due to growing 
popularity of flaxseed for food components ,this may provide health benefits associated 
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with flaxseed are decreased risk of cardiovascular disease,decreased risk of 
cancer,particularly of the mammary and prostate gland,anti-inflammatory 
activity,laxative effect and alleviation of menopausal symptoms and osteoporosis also 
reduces serum cholesterol levels.(Lemay A,Dodin S,Kadri N.2002. Flaxseed  dietary 
suppliment versus hormone replacement therapy in hypercholesterolemic menopausal 
women). 

MATERIAL AND METHODS: 
Collection of Plant material (seed) :  
Seeds of Linum ustitatissimum was obtained from field of  Vidarbha region, India and it 
was identified by Taxomomist Dept of Botany, M J College Jalgaon, India. 
 
Preparation of Extract: 
Seed mateerial of Linum ustitatissimum was grind with Double distilled water then 
obtained semi-liquid paste was subjected to Alkaline hydrolysis with 1N NaoH prepared  
in Methanol and upto its pH ranges from 10-13 although 11.8-12.5 is preferd range. 
 
After hydrolysis , the sample was centrifuge at 5000 rpm for 8-10 minutes then 
supernatent was taken for acidification.The acidification was carried out with 0.1 N 
HCL. Acidified plant extract was concentrated by using rotary evaporator (Evator).The 
lignan enriched concentrate obtained was subjected to chromatographic separation to 
isolate its purity. Thin Layer Chromatography was carried out using solvent  system ( 
Chloroform : Ethyl acetate : Methanol ) in the proportion of  (20:30:50). 
 
Methods for phytochemical analysis: 
A.  Test for Alkaloids : 
 1.   Tannic acid test: 
  Alkaloids gives buff color precipitate with 10% Tannic acid solution. 
 2. Hagers test: 
Alkaloids gives yellow color precipitate with Hagers reagent (saturated solution of 
picric acid ). 
B. Test for Glycosides : 
1.  Bromine water test  
Test solution when treated with bromine water gives yellow precipitate. 
C.Test for Flavonoids : 
1. Alkaline reagent test: In test solution,add a few drops of sodium hydroxide 
 solution appears yellow colour which turns to colourless in addition of few  drops 
of dil HCL,disappears colour. 
D. Test for Proteins and Amino acid : 
1. Ninhydrin test: When Amino acid and proteins boiled with 0.2% solution of 
 ninhydrin,it appears violet colour. 
 
E. Test for sterols and Triterpenoids : 
1. Salkowski test: Prepare the extract in chloroform with few drops of conc.sulfuric 
acid,shake well and allow standing for some time,red colour appears at the lower layer 
indicates the presence of steroids and formation of yellow colored lower layer indicates 
the presence of triterpenoides. 
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F. Test for saponins : 
1.  About 0.2gm of extract was shaken with 5ml of distilled water and then 
heated to boil. Frothing (appearance of creamy miss of small bubbles) shows the 
presence of saponins. 
G. Test for Tannins : 
 1. Alkaline reagent test : 
Test solution with sodium hydroxide solution gives yellow to red precipitate within 
short time. 

RESULT AND DISCUSSION: 
About 80% of the world population relies on the use of traditional medicine which is 
predominantly based on plant material. Medicinal plants have been used for centuries as 
remedies for human diseases because they contain components of therapeutic values. 
The results of phytochemical reveled the presence of Flavonoids, Glycosides, Alkaloids, 
Saponins. The presence of Sterol and Terpenoids was determined by Salkiwaski test. 
The positivity in Ninhydrin test indicated pink coloration which confirms the presence 
of Proteins and amino acids.     

 
Phytochemical Screening for Aqueous Extract of  

      Phytochemicals               Tests            Result 

1) Alkaloids         Hager’s test                ++ 

2) Glycosides    Bromine water test                ++ 

3) Tannins   Alkaline reagent test                -- 

4) Flavonoids   Alkaline reagent test                +- 

5) Proteins and Amino 
acids 

     Ninhydrin test                ++ 

6) Sterol and 
Terpenoids 

    Salkiwaski test                ++ 

7) Saponin      Saponin test                ++ 
 

      Both SDG and SECO have a UV absorption 
maximun at 280nm,which is characteristics  for lignan. 
Flax also contain small amount of lignans matairesinol 
(MAT) (11µg/gm of full fat 

flaxseed),pinoresinol,pinoresinol 
diglucoside,isolariciresinol and diastereomer of 
SDG.This SDG further polymerised (or oligomerised) 
existing as a part of a larger complex composed of five 
SDG residues interconnected by ester linkages to four 3-
hydroxy -3 methyl glutaric acids.This lignan 
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complex(SDG oligomers/polymers) typically contains SDG(35%),cinnamic acid 
glycoside and hydroxymethylglutaric acid (HMGA). 

When flaxseed is consumed as a part of the human diet,increased levels of enterolactone 
and enterodiol are found in urine. As a precursors of the mammalian lignan 
enterolactone and enterodiol,flaxseed lignan are classified as phytoestrogens (Rickard 
SE.Thompson LU.1997,Phytoestrogens and lignans effects on reproduction and chronic 
disease). 

In addition flaxseed lignans demonstrate antioxident activities. Thus, 
Secoisolariciresinol diglucoside (Molecular wt - 686.3), simply be used as a natural 
antioxident additive to foods given the growing interest in finding alternative 
antioxident food preservatives and also have potential to provide health benefits due to 
their antioxident properties.  

CONCLUSION 
In present research work the preliminary phytochemical and Antioxidant analysis 
indicates the Alkaloids, Flavonoids and high amount of glycosides are present. The 
plant Linum usitatissimum contains Secoisolariciresinol diglucoside (Molecular wt - 
686.3) which have potent antiosidant activity which is proved in present wotk so 
aqueous extract of Linum usitatissimum might be useful in diseases related with liver 
and heart disorders. 
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ABSTRACT 
Information and Communication Technology (ICT) is a key driver for developing 
countries in higher education. With the help of ICT applications, students and teachers 
can search and view information regarding teaching, learning, evaluation and research. 
To assess the use of ICT in the education in the Moolji Jaitha College, Jalgaon 
Maharashtra of India, over 200 students were surveyed. This paper presents the survey 
followed by a detailed analysis of the obtained results. 
Keywords: Education, Research, Survey, Information Communication Tools 
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INTRODUCTION 
India is a developing country and has shown prominent presence in the field of ICT. 
The education industry is one of the major industries in India and it is expected to grow 
with recent developments in the technology and adoption of ICT. In order to understand 
the education in Moolji Jaitha College Jalgaon and at the same time to study the use of 
ICT in their teaching, learning, evaluation and research a comprehensive survey has 
been made. This survey has been conducted through hours of discussion and 
questionnaire based interviews with students of MooljiJaithaCollege, Jalgaon. 

LITERATURE REVIEW 
Mrs.Tank M. demonstrates the use of ICT & found that ICT makes the teaching 
elaborative and student friendly. The different complicative concepts are easily 
demonstrated using different ICT tools. Thus use of ICT in teaching is a demand of new 
education scenario. Neeru S. in 2009 presents their work on “Management & Change” 
in which they found that Diffusion of ICTs in Indian universities and colleges would 
respond to the twenty-first century demands. The contemporary higher education 
systems are aiming for acquisition of ICT skills as part of the core education system, 
provision of infrastructure/ fully equipped labs, professional assistance and other 
support needed to enhance quality of education. Bal Subramanian K.& et. al. in 2009 
concluded that the integration of ICTs in higher education is inevitable. The very high 
demand for higher education has stimulated significant growth in both private and 
public provision. Open universities, which depend on technology-mediated learning, are 
expanding & multiplying and many conventional HEIs are adopting dual-mode or 
blended program delivery systems, creating a new dynamic in flexible and lifelong 
learning. In 2010 TahBabilaMbah studied “impact of ICT on students’ study habits” and 
found that ICT is considered to exploit the flexibility of training. The rhythm of study, 
the allocation of time and the availability of teachers can allow better articulation 
between private life/professional life (studies) as well as a better allocation of time 
between the various uses. Nadira A.R.& et. al.in 2010 said that as we move into the 21st 
century, many factors are bringing strong forces to bear on the adoption of ICTs in 
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education and contemporary trends suggest we will soon see large scale changes in the 
way education is planned and delivered as a consequence of the opportunities and 
affordances of ICT. In the year of 2011 Fisseha Mikre found that the computer and the 
internet are especially useful to enhance student engagement in learning and positively 
impact student performance and achievement. Moreover, their usefulness is more 
apparent in the 21 century, where the time is an era of information rich that the 
conventional modes of teaching learning could hardly handle it. MudasiruOlalere Y. in 
2005demonstrates that Success in the implementation of an ICT policy will be 
dependent on the recognition of the importance of sectoral application to education and 
sustainable implementation. Maximizing ICT potentials will involve quality ICT policy, 
greater involvement of private and public in the funding of the implementation, and 
proper implementation and monitoring. Stephan P.& et. al.in 2012  shows that students 
rate their own ICT skills quite high, apart from the dimensions legal and technical 
issues. An individual item analysis clearly indicated that students are most confident 
with file management activities, and that students are convinced that they are well aware 
of the traces they leave on the internet (posting information and using social network 
sites). Ndume, V. in 2008 developed model for social networked learning adoption in 
developing countries of Africa. The time is now for developing countries like Africa to 
realize the potential of social software tools and use them formally in the learning 
process. 

RESEARCH METHODOLOGY  
This section presents the research approach, data collection and data analysis methods, 
sample selection and the problems and limitations of the methodology.  

Approach of research work  
We have started our work as positivistic research. After in depth study, we analyzed the 
background of the research problem to create a base for the questionnaires. This was 
followed by a two months field work which consisted of identifying and interviewing 
students of various faculties in Moolji Jaitha College Jalgaon and made observations in 
a constructive approach to understand the situation. The questionnaires were made 
available and filled by the students.  

Collection and analysis of data 
We used the methods like questionnaires, simple observation and the literature survey to 
capture both qualitative and quantitative data which are essential for an accurate 
approach. With the qualitative data method, it was possible to grasp a holistic picture 
and obtained a better overview of the problem, as the interviewed students were given a 
chance to share their views and opinion on the issue. The quantitative approach allowed 
us to receive precise facts that could be measured and compared to distinguish different 
factors and to see trends. The qualitative data measures the extent of the use of the 
resources and the awareness about the benefits, potentials and problems, where as the 
quantitative data was measured mainly by the multiple choice-questions in the 
questionnaire, where questions about the infrastructure, organization, and the extent of 
use of hardware and software were asked. The quantitative data consists of the currently 
used computers, software systems, internet facility etc. [Badnjevic J., Padukova L., 
2006, Creswell J. W., 2008] 
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Selection and details of survey sample 
The selection of the participants was made by considering the various streams in which 
they are studying. The selected students were expected to be from Moolji Jaitha College 
Jalgaon only. The college is divided basically into three different sections viz. Arts, 
Commerce and Science. To distribute the survey evenly we identified 300 different 
students belong to each of these sections. Out of these a total of two hundred students 
responded and actively participated in our survey and cooperated with us for filling up 
the questionnaire and sparing time for the interviews. The criteria for the selection of 
participants of the survey were the following:  
• Participant is to be from Moolji Jaitha College only.  
• Participant is to be from different section of the college. 
• Participants may be male or female student. 
 

           Streams 
Gender 

Science Commerce Arts Total 

Male 124 23 9 156 

Female 43 1 0 44 

Total 167 24 9 200 

Table 1: Streams and Gender wise participants of the survey 

Table 1 shows the Streams and Gender wise participants for which the survey is 
conducted. As it is observed in the table out of the 200participants, 167 were from 
faculty of Science, 24 were from faculty of commerce and 9 were from faculty ofArts.  

Questionnaires 
The questionnaires were structured containing multiple choice questions where 
questions are predetermined and the data from different respondents is easy to analyze 
and compare.  The two hundred questionnaires carried out in the study are used to make 
the analysis of the use of ICT in the Moolji Jaitha College Jalgaon. 

Problems and limitations of the methodology 
Since we have applied both quantitative and qualitative method to our work, the 
possibility of performing a large number of interviews and observations was limited. 
Hence there was a risk that the results would not be representative for all students of 
Moolji Jaitha College Jalgaon but only for the students that we have interviewed, 
especially when considering the different streams of the college. 

Another risk with the chosen method is that the students we have performed interviews 
with could have felt a pressure to some degree and therefore have not been totally 
honest with their statements. Others were too stressed to answer immediately and to be 
able to think and consider the answer. Many times, we also perceived that some 
respondents had an attitude that made them too proud to say anything that goes against 
them. We are therefore aware of the fact that a high grade of subjectivity could have 
made some negative effects on the result. 
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RESULTS AND ANALYSIS 
Information and communication technology tools can be broadly classified into two 
categories viz., traditional and modern tools. The traditional tools consist of the various 
print media and communication using post, courier and devices like telephones. The 
modern ICT tools are mostly configured around computers and consist of internet, 
email, websites, databases, portals, etc. We have surveyed both these type of categories 
and emphasized mainly on the use of modern ICT tools. Graph 1 depicts the use of 
traditional ICT tools and it can be seen that the students are mostly relying on the 
electronic media like telephone followed by post, fax and telegrams for instant data 
transmission. As private courier agencies are offering fast and reliable communication it 
is also treated as par with the traditional postal system. The results show that depending 
on the urgency of transfer of documents fax, courier and postal services are used.  

 

Graph 1: Use of traditional ICT tools 

In the case of use of modern tools ( graph 2) like computers, internet, email, website and 
software it was observed that nearly all students i.e., 98.50% have mobiles, about 
82.50% students have computers, 20.5% have laptops,2.5% have tablet pc and5.5% 
have pagers.It is seen that 85.5% of the students had internet facility, 74% are using 
email facility, 80% are using social networking sites,0.5% of the students had websites, 
whereas 35% used some kind of software on their computers. 

 

182 

53 

94 

19 30 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 

TELEPHONE FAX POST TELEGRAM PRIVATE 
COURIER 
SERVICES 

197
165

41
5 11

171
148

1

160

70

0

50

100

150

200

250



 
 
 
 

A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 105 
 

Graph 2: Use of modern ICT tools 
 

 

Graph 3: Use of ICT tools in study 
 

From the graph 3 we can conclude that 84.5% students are agreed for usage of ICT tools 
in the education. 

CONCLUSION  
From result & discussion it can be concluded that near about 84.5% students are agreed 
for use of ICT tools in teaching & learning mechanism. They also found that ICT tools 
are helpful for studying as well as collecting study material. The teaching learning 
process becomes more efficient when ICT tools are used.Day to day the information 
appearing on internet is growing faster & internet is one of the ICT tool used by many 
students, it is found to be very useful for understanding & studying various concepts. 
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Abstract:  In this paper, we obtain a characterization of prime ideals in the semiring 
(P(X),  ∪, ∩) . Also we prove : 1) Let I, J  be subtractive ideals of a semiring R and A 
be a subsemiring of R. Then A ⊆ I ∪ J if and only if A ⊆ I or A ⊆ J. 2) Let I1, I2, I3,…, In  
be subtractive prime ideals of a semiring R. If A is a subsemiring of R such that A  ⊆ 
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i
I

=
 , then A  ⊆ Ii  for some i.  
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INTRODUCTION:  
The concept of semirings was first defined by H. S. Vandiver in 1934 in his research 
paper namely "Note on a simple type of algebra in which cancellation law of addition 
does not hold". We refer [4] for the definition of semirings, ideals, finitely generated 
ideals, subtractive ideals and prime ideals.  In this paper, we obtain a characterization of 
prime ideals in the semiring (P(X),  ∪, ∩). Also we prove 1) Let I, J  be subtractive 
ideals of a semiring R and A be a subsemiring of R. Then A ⊆ I ∪ J if and only if A ⊆ I 
or A ⊆ J. 2) Let I1, I2, I3,…, In  be subtractive prime ideals of a semiring R. If A is a 

subsemiring of R such that A  ⊆ 
1

n
i

i
I

=
 , then A  ⊆ Ii  for some i. 

MAIN RESULTS:  
Lemma 1.1: Let X be a non-empty set and P(X) be the collection of all subsets of X. A 
non-empty subset I of the semiring R = (P(X), ∪ , ∩ ) is ideal if and only if  I = <A> for 
some A ⊆  X.  
Theorem 1.2: Let X  be a non-empty set and P(X) be the collection of all subsets of X. 
An ideal I of the semiring R = (P(X), ∪ , ∩ ) is prime if and only if  I = <X – {x}> for 
some x ∈ X .  
Lemma 1.3: A subset I of the semiring R = (Z+, + , · ) is an ideal if and only if I is a 
subsemiring of R. 
Theorem 1.4: Let I, J be subtractive ideals of a semiring R and A be a subsemiring of R. 
Then A ⊆ I ∪ J  if and only if A ⊆ I or A ⊆ J. 
Corollary 1.5 [5]: Let I, J be subtractive ideals of a semiring R and A be an ideal of R. 
Then A ⊆ I ∪ J  if and only if A ⊆ I or A ⊆ J. 
Theorem 1.6: Let I, J be subtractive ideals of a semiring R. Then I ∪ J  is a 
subsemiring of R if and only if I  ⊆ J or J  ⊆ I. 
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Corollary 1.7: Let I, J be subtractive ideals of a semiring R. Then I ∪ J  is an ideal of R 
if and only if I  ⊆ J or J  ⊆ I. 
Example 1.8: In the semiring R = (Z+, + , · ), I = {0, 2, 4, 5, 6, 7 …} and J = {0, 3, 6, 9 
…}. Then I, J are ideals of R and hence I, J are subsemirings of R. By [2, Proposition 
2.19], I is not a subtractive ideal of R and J is a subtractive ideal of R. Then I ∪ J = {0, 
2, 3, 4, 5, 6, 7, 8, 9…} is a subsemiring of R. But I  ⊄ J and J  ⊄ I.  
The following Theorem is “Prime Avoidance Theorem for subsemirings of a 
semiring”. 
Theorem 1.9: Let I1, I2, I3,… In  be subtractive prime ideals of a semiring R. If A is a 

subsemiring of R such that A  ⊆ 
1

n
i

i
I

=
 , then A  ⊆ Ii  for some i. 

Corollary 1.10[5]: Let I1, I2, I3,… In  be subtractive prime ideals of a semiring R. If A is 

an ideal of R such that A  ⊆ 
1

n
i

i
I

=
 , then A  ⊆ Ii  for some i. 

 
CONCLUSION:  
As the additive inverse is absent in the algebraic structure semiring, it is a big challenge 
to work in the theory of semirings. Since the theory of semirings is not too old topic and 
have wide applications in Mathematics and theoretical computer science, the 
researchers have wide scope to study theory of semirings and then to give applications 
in theoretical computer science. 

REFERENCES: 
[1] Paul J. Allen, J. Neggers and H. S. Kim, Ideal theory in commutative A-semirings, 

Kyungpook Math. Journal, 46 (2006), 261 - 271. 
[2] J. N. Chaudhari and V. Gupta, Weak primary decomposition theorem for right 

Noetherian semirings, Indian J. of Pure Appl. Math. 25 (1994), no. 6, 647 - 654. 
[3] J. S. Golan, The  Theory  of  semirings  with     applications    in    Mathematics 

   and    
      Theoretical computer science, John wiley and sons, New York, 1992. 
[4] J. S. Golan, semiring and their Applications, Kluwer Academic publishers, 

Dordrecht, 1999. 
[5] Gursel Yesilot, On prime and maximal k-subsemimodules of semimodules, 

Hacettepe Journal of Mathematics and Statistics 39(3)(2010), 305 - 312. 
 
 

 
 



 
 
 
 

A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 110 
 

 
 
 
 
 
 

PHYSICS  

 

 

 

 

 

 

 

 

 

 

  



 
 
 
 

A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 111 
 

To study the Structural Properties of Basic Cubic  
Crystal Structures and Prepare the Models 

 
Jayratna S. Adakmol, Sumedh V. Kamble and O. H. Mahajan 
Department of Physics, M. J. College, Jalgaon, JALGAON-425002 

 

ABSTRACT 
In the present work  a theoretical study of different crystal structures was undertaken 
and attempt was made to prepare the crystal structure models using plastic balls and 
other suitable materials. The important parameters of crystal structure such as  
Coordination Number (CN),  Atomic Packing Factor or Packing Fraction (APF) were 
also studied and were calculated for the prepared crystal structure models. 
Key words: Cubic Crystal, solid state, co-ordination number  
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INTRODUCTION 
A crystal's structure and symmetry play a role in determining many of its physical 
properties, such as cleavage, electronic band structure, and optical transparency.   A 
crystal is a regular, repeating arrangement of atoms or molecules. The unique 
arrangement of constituents is termed as crystal structure.  In crystallography, a Bravais 
lattice is an infinite set of points generated by a set of discrete translation operations.  In 
two dimensions there are five distinct Bravais lattices, while in three dimensions there 
are fourteen.  A crystal structure is composed of a pattern, a set of constituents arranged 
in a particular way, and a lattice exhibiting long-range order and symmetry. Patterns are 
located upon the points of a lattice, which is an array of points repeating periodically in 
three dimensions. There are mainly four different types of crystal viz. Metallic Crystals, 
Ionic Crystals, Covalent Crystals, Molecular Crystals.  Crystal structure can be obtained 
by attaching atoms, groups of atoms or molecules which are called basis (motif) to the 
lattice sites of the lattice point. The unit cell of a general 3D lattice is described by 6 
numbers → 6 lattice parameters i.e. 3 Axial Distances/edge lengths (a, b, c) and ,3 Axial 
Angles (α, β, γ). A cell is a finite representation of the infinite lattice. It is a 
parallelogram (2D) or a parallelopiped (3D) with lattice points at their corners. If the 
lattice points are only at the corners, then it is primitive cell .And if there are lattice 
points in the cell other than the corners, the cell is non-primitive. A unit cell is a spatial 
arrangement of the smallest component of the crystal (group of atoms, ions or 
molecules) which is tiled in specified-dimensional space to describe the crystal, which 
when stacked together with pure translational repetition reproduces the whole crystal.  
In crystallography, a Bravais lattice is an infinite set of points generated by a set of 
discrete translation operations. The finite representation of space lattices is done using 
unit cells which show maximum possible symmetries with the smallest size, 
considering maximum symmetry and minimum size.  In two dimensions there are five 
distinct Bravais lattices, while in three dimensions there are fourteen. (or Unit Cells to 
represent them).  There are only seven different shapes of unit cell which can be stacked 
together to completely fill all space (in 3 dimensions) without overlapping. This gives 
the seven crystal systems, in which all crystal structures can be classified.  These seven 
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crystal systems are nomenclatured as Cubic, Hexagonal, Triclinic, Monoclinic, 
Orthorhombic, Tetragonal, Trigonal/Rhombohedral. 

Cubic lattices are the most simple and of interest since a large number of materials have 
a cubic lattice. There are only three cubic Bravais lattices. All other cubic crystal 
structures  can be formed by adding an appropriate base at each lattice point to one of 
those three lattices. The three cubic Bravais lattices are the simple cubic lattice, the 
body centered cubic lattice and the face centered cubic lattice.  

METHODOLOGY 
The main motto behind of the present work is to prepare the models of the crystal 
structures. We have fabricated all the models of seven crystal systems using the plastic 
balls and other available materials. Different crystallographic parameters were measured 
for the cubic structures. The photographs of prepared model are shown along with the 
respective lattice and structure. 

The simple cubic lattice consists of the lattice points identified by the corners of closely 
packed cubes.  The simple cubic lattice contains one lattice point per unit cell. The unit 
cell is the cube connecting the individual lattice points.  The maximum packing density 
occurs when the atoms have a radius, which equals half of the side of the unit cell. The 
corresponding maximum packing density is 52 %.  

                         

Fig. 1: Simple cubic lattice, structure, and Photograph of prepared model 

     The body-centered lattice equals the simple cubic lattice with the addition of a lattice 
point in the center of each cube. The body centered cubic lattice contains two lattice 
point per unit cell. The maximum packing density occurs when the atoms have a radius, 
which equals one quarter of the body diagonal of the unit cell. The corresponding 
maximum packing density is 68 %. 
 

                                         
Fig.2:Body centered cubic lattice and structure,and Photograph of prepared model 

The face centered lattice equals the simple cubic lattice with the addition of a lattice 
point in the center of each of the six faces of each cube. The face centered cubic lattice 
contains four lattice points per unit cell. The maximum packing density occurs when the 
atoms have a radius, which equals one quarter of the diagonal of one face of the unit 
cell. The corresponding maximum packing density is 74 %. Following table shows the 
ideal parameters of three cubic structures. 
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Fig. 3:Face centered cubic lattice and structure, and Photograph  

of prepared model 

CONCLUSION 
The prepared crystal structure models will be very effective in the study and 
understanding of real crystal structures of the existing materials as they resemble with 
each other. 
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Geological Mapping and Hydrogeological Studies of  
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J. College, Jalgaon  

 

ABSTRACT 
Padmalaya Model Watershed of Pathri-Samner, Jalgaon, Maharashtra, which is the area 
developed by ICRISAT as a watershed.  For the hydrological and hydro geological 
study of any watershed, we should know the geology of the area. The whole area is 
covered by basaltic flows. This basalt is work as good water conducting geological 
formation. 
 
Water level measurements from observation wells are the principal source of 
information about the hydrologic stresses acting on aquifer. Water table is the level at 
which the groundwater pressure is equal to the atmospheric pressure. In the form of 
water table may change and vary due to seasonal changes, topography and structural 
geology. From 2009 ICRISAT is developing this area as a model watershed, so it just an 
attempt to understand the water level fluctuation of the area.       
 

Keywords : Geological mapping, hydrogeology. 
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INTRODUCTION  
Pathri-Samner villages are located at the boundary of the Jalgaon and Pachora Tehsils in 
the Jalgaon District, Maharashtra, India. It is about 25km from the Jalgaon city. This 
area is characterized by the hot summer and general dryness throughout the year except 
the south-west monsoon season ranging from June to September. The study area is 
dominated by the clayey soil which is very good for the agriculture and we can see the 
agriculture is the main economic activity in the region. Main crop taken in the area is 
the Cotton, Sorghum, Pigeonpea, Chickpea, Pearl Millet and Soybean.  
• Deccan Trap 
The Deccan Traps are a large igneous province located on the Deccan Plateau of west-
central India (between 17°–24°N, 73°–74°E) and one of the largest volcanic features on 
Earth. They consist of multiple layers of solidified flood basalt that together are more 
than 2,000 m (6,562 ft) thick and cover an area of 500,000 km2 (193,051 sq mi) and a 
volume of 512,000 km3(123,000 cu mi).. The Deccan Traps formed between 60 and 68 
million years ago, at the end of the Cretaceous period. The bulk of the volcanic eruption 
occurred at the Western Ghats (near Mumbai) some 65 million years ago. This series of 
eruptions may have lasted less than 30,000 years in total. Deccan trap in North 
Maharashtra region shows alternate simple and compound flows.  
• Ground Water Level Fluctuation 
The ground water level fluctuation is controlled by recharge and draft of groundwater 
and the diverse influence on ground water level include meteorology, tidal 
phenomenon, earthquake and external load stress and strain in water level due to ground 
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water recharge, discharge and intensity of rainfall are reflected in ground water level 
fluctuation with time (Gopinath and Seralanath, 2008). 
Lowering of groundwater level has resulted in reduction in individual well yield, growth 
in well population, failure of bore well, drying up of dug wells and increase in power 
consumption (Imtiyaz and Rao, 2008).  
PREVIOUS WORK  
• Geologic Fieldwork Techniques of Mapping  
A geological map of a region exhibit the outcrops of the different rock types of the area, 
superimposed upon its topography. A geological map is expected to offer all possible 
data about the geology of the area. Before going to field, preparations to field study is 
very important. The field work should be pre-plan to avoid problems on the actual field. 
• Identification of Pahoehoe and A’a A’a Flow in Deccan Trap 
Basalt is a common extrusive volcanic rock in Maharashtra. It is usually grey to black 
and fine-grained due to rapid cooling of lava at the surface. It may be porphyritic 
containing larger crystals in a fine matrix, or vesicular, or frothy scoria. Unweathered 
basalt is black or grey. By definition, basalt is as “an aphanitic igneous rock that 
contains, by volume, less than 20% quartz and less than 10% feldspathoid and where at 
least 65% of the feldspar is in the form of plagioclase”.  
• Lava Flow Types 
Mafic lava flows have been classically divided into two categories: pahoehoe and aa 
(e.g., Dutton, 1884; Macdonald, 1953). Pahoehoe is characterized by having a smooth 
surface, and aa has a spinose autobreccia surface.  

AIM  
Aim of our study is to prepare the geological map and study the hydrogeological 
parameter of model watershed area, Pathri - Samner, Jalgaon, Maharashtra.  

OBJECTIVES  
1. The primary objective is to prepare geological map of the study area.  
2. To prepare the well location map of the area.  
3. To analyses the ground water level fluctuation of the area.  

STUDY AREA 
The study area is the Hatti hill and Pathri-Samner villages which located at the 
boundary of the Jalgaon and Pachora Tehsil, Maharashtra State, India. It is about 25km 
from the Jalgaon District. For this study we use Survey of India Toposheet No. is 46 
P/5, having 1:50000 scale. It comprises of parts of 2 villages, Pathri & Samner with 
population of 6477. Average rainfall in the study area is 690.2 mm and the average 
temperature ranges from maximum of 48°C and minimum of 7°C. 

MATERIAL 
To reach the aim through various objectives we use various types of datasets like SOI 
(Survey of India) toposheet with 1:50000 scale, cadastral map of village and IRS P6 
LISS-IV image dated Dec. 2009 with 5.3 resolutions. For the hydrological studies of the 
area on pre and post monsoon variation of ground water level, we used the well 
monitoring data, meteorological and rainfall data, which were collected by JalaSRI, 
watershed surveillance and research institute, Jalgaon.  
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Fig. 1 Geological Maps of Study 
area 

METHODOLOGY 
For the methodology, we generated the base map by using toposheet and LISS-IV 
satellite image dated Dec.2009 having 5.3m resolution. After the basemap generation, 
we were started to collect field data. In field, first we were started with geological 
mapping of the area. In which we collect the information about all geological aspect i.e. 
rock type, thickness, location of secondary mineral veins, fractures, joints etc. In field, 
we were also mark the well location on toposheet. On the basis of field data we generate 
the geological map and a well location map of the study area. 
After that we collected the well monitoring and meteorological data from JalaSRI, 
watershed surveillance and research institute, Jalgaon. On the basis of collected data, we 
calculate and analyses the ground water level fluctuation of the Padmalaya Model 
Watershed area of Pathri- Samner.  

FIELD OBSERVATION 
In view of the generation of primary geological 
data on very local scale, it was planned to make 
detail geologic study of the area. Field studies in 
this area confirm the presence of compound lava 
flows reported by scientist of Geological Survey 
of India (1994) in their Ajanta quadrangle 
geological map. On the basis of field mapping 
we generate the geological map (fig. 1) of 
Padmalaya Model Watershed of Pathri-Samner, 
Jalgaon.  
 
For Geological mapping following particular 
characters are consider:  
i)  Rock type  
ii)  Identification feature associated  
            with different flow type  
iii) Nature of flow contact  
iv) Structural data.  
v)  Megascopic characters  
vi) Secondary minerals  
 

CONCLUSION 
As per the Geological map of the study area, it covered by the basaltic flows. The basalt 
comprises one single compound type of flow, which vary in thickness from less than 
meter to several meters. Each unit shows a basal section with vertical pipe vesicles, 
filled with zeolite. The hilly region of the area shows megaporphyritic compound basalt 
with several joints and secondary mineral vein (Zeolite). There are five flows mapped in 
this region which showing the megacryst compound flow. Most of the watershed area 
thickly covered by black cotton soil below that up to few meters highly weathered rock 
material is present.  
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After the ground water level analysis, we can conclude that the watershed area, depth to 
water level is not uniform in the period of January 2010 to December 2011. 
Hydrological graphs shows ground water level of watershed area decreased in (April - 
July) and it increased in post monsoon period (August -December). It shows the slight 
increase in the water level of the watershed area. In period January 2010 to December 
2010 watershed area having average ground water level 11.58 meter depth. In the period 
of January 2011 to December 2011 watershed area having average ground water level 
11.44 meter depth. 24  
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ABSTRACT 

The study area is a part of Tapi basin in Jalgaon district of Maharashtra, India. It has 
been further subdivided into 2 sub-basins namely Upper and Lower sub watersheds of 
Tapi river. Morphometric analysis of Bori, Ajani, Bhokad & Mor rivers have been 
carried out, which are tributaries of the Tapi river using Remote sensing and Geographic 
Information System (GIS) techniques. An evaluation of morphometric parameters 
requires preparation of drainage map, length of drainage channels, ordering of various 
streams and measurements of catchment area, drainage density, bifurcation ratio, 
drainage frequency which help to understand the nature of drainage basin. In the present 
study update the drainages using LISS IV (5.8 mt. Resolution) image and calculate 
morphometry. GIS (Geographical information system) & RS (Remote sensing) have 
been proved to be efficient tools in drainage delineation and updation. On the basis of 
study, Drainage density of upper and lower has been detecting the change from 2.15 to 
1.82 and 1.85 to 1.62 respectively.  

Key words:  Morphometric analysis, Watershed, GIS, RS. 
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INTRODUTION 
Watershed is defined as a” geohydrological unit draining to a common point by a 
system of drains”. All lands on earth are part of one watershed or other. Watershed is 
thus the land and water area, which contributes runoff to a common point. A watershed 
is an area of land and water bounded by a drainage divide within which the surface 
runoff collects and flows out of the watershed through a single outlet into a lager river 
or lake. Morphometric analysis of a watershed provides a quantitative  description  of  
the  drainage  system  which  is  an  important  aspect  of  the characterization  of  
watersheds  (Strahler, 1964). “Remote sensing (RS) is defined as” the science and art of 
obtaining information about an object, area, or phenomenon through the analysis of data 
acquired by a device that is not in contact with object, area, or phenomenon under 
investigation.” A geographic information system (GIS) integrates hardware, software, 
and data for capturing, managing, analyzing, and displaying all forms of geographically 
referenced information.  
 
STUDY AREA 
Jalgaon District is located in western India, in the north-west region of the state 
Maharashtra on the northern Deccan Plateau. The study area is situated between 20° 16' 

http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Maharashtra
http://en.wikipedia.org/wiki/Deccan
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32" to 21° 24' 56" N latitude and 75° 45' 30" to 76° 24' 2" E longitude and total study  
area is 11,765 sq. km.  
 
 

 
 

Figure 1. Location Map of Study Area 
 
OBJECTIVES 
Against the above background, the present work attempts to study the Assessment and 
Change Detection of Morphometric Analysis of Bori, Ajani, Bhokad and Mor River and 
their watersheds. The broad objectives of the study are. 
1. Understanding the morphometric behavior of the Bori, Ajani, Mor and Bhokad 

drainages. 
2. Morphometric analysis of drainages using GIS software and find out the 

morphometric difference between upper and lower region of Tapi basin.  
3. Find out the changing pattern of drainage using Toposheet and LISS IV satellite 

Image. 
4. Comparison of data obtained from LISS IV satellite image with SOI Toposheet. 
 
DATABASE AND METHODOLOGY 
1. Primary database  
Although these Toposheet provided good plan metric controls and height information, 
but the available Toposheet were surveyed in different years quite some time back. 
Therefore, latest information about river courses was obtained using satellite images of 
latest available.    
 

 
2. Secondary database  
The Survey of India prepares the topographical maps on the basis of large scale.  
Topographical map scale is 1:50,000 were used in this study. We used the following 
topsheets for Assessment and Change Detection of Morphometric Analysis Bori and 
Mor River watersheds toposheets No is - 55 C4, 55 C3, 46 O15, 46 O16, 46 O4, 46 P1, 
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46 O8 and 46 P5. These maps used for collect the spatial information and their 
characteristics which are covered in study area.  
 
DATABASE MANAGEMENT AND ANALYSIS 
 

 
Preprocessing 
For the present study collected the SOI Toposheet of scale 1:50,000 and satellite image 
IRS-P6-LISS IV for March 2008 – March 2009 of Jalgaon District and rectified using 
ERDAS 9.1 software. The georeferenced Toposheet were mosaic and then using the 
clipping feature of the GIS tool, the map of Jalgaon district was extracted. Using this 
map, delineation of watersheds of Bori, Ajani, Bhokad and Mor rivers were done. 
  
Digitization and Attribute Attachment 
Using GIS software (ArcGIS 9.1) streams were digitize. The order was given to each 
stream by following Strahler's stream order method. The attributes were assigned to 
create the digital database. 
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Edit 
After attribute attachment, the initial drainage layer was edited by using IRS-P6 LISS-
IV image (i.e. satellite image) and Google earth. We carried out an exhaustive ground 
Truthing using GPS. 
 
 

 

Table 1: Difference in morphometric analysis of Watershed 

 
Rivers Bori Ajani Bhokad Mor 

Morphometric 
Parameters 

Toposhee
t 

Satellite 
Images 

Toposhee
t 

Satellite 
Images 

Toposhee
t 

Satellite 
Images 

Toposhee
t 

Satellite 
Images 

No. of streams 3181 1908 948 817 975 611 1051 952 

Stream Length 2753.9 2158.85 903.67 861.69 845.78 623.83 806.26 764.54 

Drainage 
Density 1.91 1.52 1.8 1.71 2.1 1.54 2.21 2.09 

Mean Stream 
length 79.92 78.33 62.44 65.95 43.59 38.69 40.77 34.01 

Stream 
Frequency 2.24 1.34 1.89 1.62 2.41 1.51 2.87 2.61 

Bifurcation 
Ratio 22.1 21.68 18.69 18.27 18.73 17.64 19.46 19.1 

 
Morphometric Analysis 
After ground truthing, various morphometric parameters were calculated of delineated 
watershed area which prepared using SOI toposheets and the LISS – IV image. 
Morphometric parameters were calculated such as linear aspects of the drainage 
network: stream order (Nu), bifurcation ratio (Rb), stream length, mean stream length 
(Lu) and areal aspects of the drainage basin: drainage density (Dd), drainage frequency 
(Df), Bifurcation ratio (Rb) of the river basins.  
 
RESULT 
On the basis of all the calculation (Table 1) conclusions were carried out. After 
completion of calculation and analysis, we detect the change between the morphometric 
parameters of the selected upper and lower basins which extracted data from toposheets 
and LISS – IV image. 

Fig. 2: Stream Orderwise Watershed Maps using GIS Softwares 
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OBSERVATIONS AND FINDINGS: 
The above methodology is innovative in moving beyond technical interventions aiming 
to move the system in a certain direction, to assessing the magnitude of change required 
to the Assessment and Change Detection of Morphometric Analysis of Ajani, Bhokad, 
Bori and Mor River and their watersheds. Reverse current degradation processes – and 
the social and biophysical potential of the current system to absorb these changes. 
Using this study we can easily find out the difference between these two regions. Like 
number of streams as per toposheets of upper and lower basins is 2026 and 4129 
respectively, but after changing as per LISS IV image it is now for upper basins is 1563 
and lower basins is 2725. Drainage density of upper basins is changing from 2.16 to 
1.82 km/km2 and in the lower basin is changing from 1.86 to 1.62 km/km2. Also in the 
Bifurcation ratio, Stream length, stream frequency found the variation. 
 
CONCLUDING REMARKS 
The drainage pattern of study area is mainly dendritic to sub dendritic and a little 
parallel. Remote sensing and Geographic Information System are very efficient, time-
saving and accurate calculation tools for the morphometric analysis.  
Generally geographers and planning officers used the traditional method for 
Morphometric analysis using Toposheets which survey in the period of 1970 to 80, so it 
is not perfect applicable for present of future planning. But using this study we can 
calculate perfect morphometric analysis, which can be perfect applicable for present and 
future water related planning. It will be also helps to site selection and type of water 
harvesting structures. 
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Assessment of physico-chemical parameters of groundwater quality  
in Padmalaya Model Watershed, Jalgaon using GIS techniques 

 
P.S.Varade, C.J.Sharma, S.P.Karda*, G. M.Rane and C.D.Mahajan 
Department of Environmental Sciences, Moolji Jaitha College, Jalgaon 

 
ABSTRACT 

Total 40 ground water samples were collected from the wells located in the Model 
watershed area and analyzed for physicochemical parameters as pH, EC, TDS, 
Turbidity, acidity, alkalinity, Total hardness, Calcium, Magnesium, Chlorides, Fluoride, 
Sulphate, Phosphate and Nitrate etc. The values were analyzed in detail using standard 
procedures and compared with WHO drinking water quality standards. On comparing 
the results, it was found that some of the water samples at various locations are non-
potable due to high concentration of one of the other parameters and need treatment 
before it is used for drinking purposes.  Physicochemical analysis data of ground water 
samples were taken into GIS environment and spatial distribution maps of water quality 
parameters were prepared using Arc GIS software. Thus, a GIS based study proves to be 
an essential tool to evaluate and quantify the impacts of groundwater pollution. 
Keywords: Geographical Information System (GIS), Padmalaya, Watershed, 
physicochemical 
*Address to whom the correspondence should be made 
 
INTRODUCTION 
Water is essential component for all living organism in the world. Water available in 
different sources like rain water, river water and spring water, meet requirement of each 
living organism (C. Vasantharaja et. al., 2011). During the last decade, it is observed 
that groundwater pollution has drastically increased due to human activities. 
Consequently, number of waterborne diseases has also increased among publics. 
Contaminated drinking water is believed to be the case of various diseases which is on 
raise during summer (D. Loganathan et. al., 2011). In the present study, groundwater 
samples have been collected and analyzed for various physico-chemical parameters and 
the analyzed results were taken into GIS environment.  

MATERIALS AND METHODS 
Padmalaya Model Watershed encompasses of two villages i.e. Pathri and Samner 
located in Jalgaon district of Maharashtra state about 26 km from the city of Jalgaon.  
The watershed extends between Latitudinal 20° 47' to 20° 50' N and longitudinal 75° 27' 
to 75° 29' E. Ground water samples were collected from forty (40) wells  at various 
locations within the study area in summer season during the month of May and analyzed 
for various physico-chemical characteristics using standard procedures. Based on the 
attribute database of the water quality, the mapping of physico-chemical analysis was 
carried out and the extent of estimated parameters of pollution was mapped using 
ARCGIS and spatial distribution maps were generated. 
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RESULTS AND DISCUSSIONS 
The present investigations made on the groundwater quality of Padmalaya Model 
watershed area revealed that certain parameters such as pH (fig1), turbidity (fig2), TDS 
(fig3), Total Hardness (fig4), Mg content (fig5), chlorides (fig 6), sulphates (fig 7), 
nitrates (fig 8)  and fluorides (fig9) were beyond the permissible limit as prescribed by 
WHO standards for drinking water. The undesirable effects caused to humans when 
parameters exceed the allowable limits (WHO 1983) are presented in table 1. 
 

Table 1 - Groundwater samples for the study area exceeding the permissible limits 
prescribed by WHO standards for drinking purpose and the resulting undesirable effect 

on humans. 

Parameters 

WHO International 
Standards 1983,1996 No. of samples 

Exceeding 
Permissible 

Limits 

Total 
No. of 

Sample
s 

Undesirable Effect on 
Human Most 

Desirabl
e Limits 

Maximum 
Allowable 

Limits 

pH 6.5-8.5 ------- G9, G11 2 Taste 

TDS (mg/l) 500 1000 

G3, G6, G7, 
G24, G26, G27, 
G37, G38 and 

G39 9 

Gastrointestinal Irritation 

TH (mg/l) 100 500 All locations 
except G9 39 

Scale Formation 

Ca2+ (mg/l) 75 200 
------- ------- 

Scale Formation 

Mg2+ (mg/l) 30 50 
All locations 

except G8, G9, 
G10 and G33 36 

Scale Formation 

Cl- (mg/l) ------- 250 
G3, G6, G7, 

G24, G26, G27, 
G34, G38 8 

Salty Taste  

SO2-
4 (mg/l) ------- 400 

All locations 40 
Laxative Effect 

NO3 (mg/l) ------- 45 All locations 40 Blue baby diseases 

F- (mg/l) ------- 1.5 All locations 40 
Dental & Skeletal 

Fluorosis 
 
Spatial distribution maps of various pollution parameters that exceeded the permissible 
limits are as shown in Fig 1 to 9. 
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CONCLUSIONS 
The extent of pollution occurred may be due to agricultural activities, industrial 
discharge, urbanization, land use/land cover practices, improper maintenance of the 
sewage system and other anthropogenic activities. Hence, it can be concluded that the 
ground water quality of Padmalaya model watershed area is unsuitable for drinking 
purposes and may cause health hazards to the rural people. Thus, a GIS study proves to 
be an essential tool to evaluate and quantify the impacts of groundwater pollution. 
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Environment and Literacy in Jalgaon District 

Narendra Patil, Pravin Gosavi, Dr. A. S. Bhole 
Dept. of Geography, Moolji Jaitha College, Jalgaon 

 

INTRODUCTION - 
Education is one of the important media for the developing personality of the human 
being. The socio-economic status of the society is governed by the educational level of 
the society. Hence education is considered as a basic means of development of the 
society. In the old age society education was in the form of informal during the pastoral 
period. Afterward it was formal in nature. Education influences and determines the 
qualitatively and quantitatively not only human resources, but also population aspect 
like literacy, mortality, fertility, age at marriage, migration, economic status among the 
society. The recent 2001 census data shows the tremendous change in educational levels 
among the Indian population. The regional variations in environment play an important 
role in spatio-tempered changes in educational levels in various part of the country. 
 
Environmental condition influence literacy level in the study region. The regional 
variations in environmental factors like, Geology, relief, slope, soil types, vegetation 
types, transport and communication, economic structure, social structure, educational 
facilities agricultural production, industrial and urban development varies in the study 
region. All these environmental factors badly influence unbalance educational 
development levels. 

OBJECTIVES - 
1. To study and mark Tribal literacy level and non-tribal literacy level. 
2. To study and know the regional variations in the level of literacy in the study region. 
3. To study the role of geographical environmental factors on variations in literacy 
level in study region. 
4. To study the problems of regional unbalance literacy in the region. 

RESEARCH METHODOLOGY  
To complete this research work investigators were used descriptive research method. 
This research work is basic as well as applied in nature. To complete this project 
investigator was collect the information form secondary sources. In this research role of 
environment on literacy level  studied by investigator. For this aspect limited secondary 
data is available.  This research work is based on primary data and secondary data 
collected from various sources. The secondary data is taken from district gazzetters, 
district census, handbook, government records, maps, charts available in the market. 
The primary data is collected from the sample village. The questionnaire survey, 
interviews of experts, field observation, door to door survey are the main source of data 
collection. The detail door to door survey related with our goal was studied. The three 
identical natural environment regions are demarcated with the help of overlapping 
method of the natural environmental maps- Mountainous Tribal, Agricultural Plain and 
Southern hilly region. 
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RESULTS AND DISCUSSION- 

Table No.1- Ranking of literacy of Jalgaon District in percentage. 
1981 1991 2001 2011 

Rank Total Rural Urban Rank Total Rural Urban Rank Total Rural Urban Rank Total 

23 58.57 54.27 71.61 15 64.30 59.73 76.18 17 76.06 72.7 84.10 24 79.73 
 

In this table we can see  variations of rural, urban literacy rate for the three decades i.e. 
1981, 1991 and 2001. This table also shows the literacy ranking position in the 
Maharashtra state Jalgaon district is one of the leading literacy districts in the North 
Maharashtra. In all decades Jalgaon district with higher rural and urban literacy and 
higher literacy rank in Maharashtra. The ranking of literacy in Jalgaon district is 
constantly going high in 1981, 1991 2001 and 2011.  

 
Table No. 2-Spatio-temporal literacy in Jalgaon District 

1981 
% of Literate 

1991 
% of Literate 

2001 
% of Literate 

2011 
% of Literate 

Total Rural Urban Total Rural Urban Total Rural Urban Total  Rural  Urban  

58.67 54.27 71.61 64.30 59.73 76.18 76.06 72.17 84.10 79.73 76.04 87.51 

In 1991, there is sizable growth of literates in Jalgaon district. Lower awareness about 
education, limited educational facilities, low standard of living lower jobs, domestic 
work, farm work to children causes’ lowest proportion of literate population in rural 
area. In the urban area there is higher growth of literacy in these three districts. 
According to 2001 and 2011 data, it shows that there are sudden growths of literate 
population than 1991. Rural literate population in this region is lower in this region. 
Numbers of natural, cultural, sociological factors influence lower educational facilities, 
lower awareness about education badly influence low level of education.  

 
Table No. 3 Distribution of illiterate in Jalgaon District 

 

Total Rural Urban 

1991 2001 2011 1991 2001 2011 1991 2001 2011 

14.93 12.70 1.780 11.96 9.90 2.094 3.16 2.80 1.107 
 
The table showing illustrates in the study region seems that for the two decades of 1991 
and 2001 census. There are continuous decline of illiterate peoples in all the three 
districts. The sizable decline of illiterate people is found in Jalgaon district. As compare 
to urban illiterate population the sizable decline of number of illiterates to rural part of 
the study region. 
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Table No. 4- Environmental Area Literacy and Literacy Levels 

Sr. 
No 

Category of 
Environ-ment 

Popul
ation 

% of Literate Level of Literacy 

Total Male Female Prim-
ary 

Secon
-dary H.S. 

Higher 
Educati

on 

1. Mountainous 
Tribal 415 4.33 8.29 0.92 100 -- -- -- 

2. Mountainous 
Tribal 467 14.13 22.08 5.72 99 1.0 -- -- 

3. Mountainous 
Tribal 168 0.59 0.59 -- 100 -- -- -- 

4. Agricultural 
Plain 5886 59.3 64.10 53.71 13.39 58.34 9.15 9.12 

5. Agricultural 
Plain 1294 59.19 60.39 57.96 12.32 69.37 10.18 8.13 

6. Agricultural 
Plain 670 52.23 67.47 37.53 39.80 55.4 2.80 2.00 

7. Agricultural 
Plain 6420 53.87 66.21 41.20 13.15 62.85 13.50 10.50 

8. Agricultural 
Plain 2088 40.17 25.81 14.36 25.25 60.25 10.40 4.10 

9. Southern Hilly 
Area 1193 55.56 35.45 20.11 90.04 8.90 1.06 -- 

10
. 

Southern Hilly 
Area 346 32.94 24.56 8.38 97.75 1.20 1.05 -- 

11 Southern Hilly 
Area 485 14.63 13.19 1.44 100.00 -- -- -- 

 
The above table shows that tribal villages have lower literacy and agricultural plain 
villages have higher literacy. Southern hilly area found moderate literacy level. 

CONCLUSION  
• Jalgaon District is classified into three major environmental zones. Northern hilly 

tribal area, central Tapti river plain, the southern Ajanta hilly region. All these 
environmental zones are identified with specific character. Northern hilly region is 
inhabited by tribal people like Pawara, Bhil, Tadavi. The central Tapti river plain 
agriculturally prosperous non-tribal area  and southern Ajanta hills is inhabited by 
tribals Vanjari people. 

• There are spatio temporal variations in literacy in the Jalgaon District.  
• The northern satpuda mountainous region is inhabited by tribal population with 

lowest literacy. Lack of educational facilities, social status, economic aspect out 
migration, influence lower literacy in tribal region. 

• The central Tapti river plain occupied by non-tribal people with highest literacy in 
the study region. The tehsils located in this zone with high literacy, agricultural 
prosperity, educational facilities, standard of living, economic state, social status 
influence high literacy in this zone. 
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• The southern Ajanta hilly region is socially backward region inhabited by Tribals 

like Vanjari influence lower educational levels. Lack of educational facilities, socio-
economic status, influence lower educated level. 

• Male literacy is constantly higher all tehsils of the study region than females. 
Female literacy is lowest in all parts of the study region. 

• Non-tribal urbanized tehsils like Bhusawal, Jalgaon, Yawal with highest male and 
female literacy.There are spatio-temporal variations in environment influence 
spatio-temporal variations in literacy in the study region.  

• The non-tribal tehsils with lowest proportion of illiterate population. This may be 
due to social status, economic bases. There are uneven distribution of educational 
institutions.  

• Though region with higher number of educational facilities influence literacy in the 
study region. Higher the educational facilities with higher the educational level. 
Tribal region with limited educational institutions badly influence lowest literacy in 
this zone. Non-tribal zone with high education, economic prosperity influence 
highest literacy in the study region. 

• There are variations in social status influence regional variations in literacy. Trial 
social structure influence lower literacy while non-tribal area with higher literacy 
levels. 
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†Àâ¡ãñË ¦ããËì‡ã‹¾ãã¦ããèË ¹ããè‡ãŠ ÀÞã¶ãñ¦ããèË ºãªËãâÞãñ ¦ããõËãä¶ã‡ãŠ ‚ã£¾ã¾ã¶ã 
(2000-01 ¦ãñ 2009-10) 

ÌãÓããÃ ÎããäÎã‡ãŠãâ¦ã ãäÌãÔã¹ãì¦ãñ, ¹ãÆãä¦ã¼ãã ãäÎãÌãã•ããè ‡ãŠãñßãè, ½ãÖñÎã ½ããñÖ¶ããèÀã•ã ºã¡Ìãñ* 
‚ã©ãÃÍããÔ¨ã ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããÊã¾ã, •ãßØããÌã 

 

¼ããÀ¦ããè¾ã ‚ã©ãÃÌ¾ãÌãÔ©ãã Öãè ‡ãðŠÓããè¹ãÆ£ãã¶ã ‚ã©ãÃÌ¾ãÌãÔ©ãã ½Ö¥ãî¶ã ‚ããñßŒãÊããè •ãã¦ãñ. ‚ãã•ãÖãè ºãÖìÔãâŒ¾ã Êããñ‡ãŠãâÞ¾ãã „¹ããä•ããäÌã‡ãñŠÞãñ 
¹ãÆ½ãìŒã Ôãã£ã¶ã Íãñ¦ããè ‚ãÔãÊ¾ãã½ãìßñ Íãñ¦ããè Öã ¼ããÀ¦ããÞãã ‚ãã¦½ãã ‚ããÖñ ‚ãÔãñ ½Ö›Êãñ •ãã¦ãñ. 1991 ½ã£¾ãñ ªñÍãã¶ãñ ¶ãÌããè¶ã ‚ãããä©ãÃ‡ãŠ 
£ããñÀ¥ã ÔÌããè‡ãŠãÀÊ¾ãã½ãìßñ Œãã•ãØããè‡ãŠÀ¥ã, „ªãÀãè‡ãŠÀ¥ã Ìã •ããØããä¦ã‡ãŠãè‡ãŠÀ¥ã ¾ãã ãä¨ãÔãî¨ããèÞãã ‚ãÌãÊãâºã ‡ãŠÀ¥¾ããÔã ÔãìÂÌãã¦ã ‡ãñŠÊããè. 
1 •ãã¶ãñÌããÀãè 1995 Àãñ•ããè •ããØããä¦ã‡ãŠ Ì¾ãã¹ããÀ ÔãâÜã›¶ãñÞããè (WTO) Ô©ãã¹ã¶ãã ¢ããÊããè. ¼ããÀ¦ãã¶ãñ ¶ãÌããè¶ã ‚ãããä©ãÃ‡ãŠ £ããñÀ¥ããÞãã 
ÔÌããè‡ãŠãÀ ‡ãŠÂ¶ã ‚ãã¦ãã ªãñ¶ã ªÍã‡ãñŠ „Êã›î¶ã ØãñÊããè ‚ããÖñ. †‡ãîŠ¥ãÞã ¶ãÌããè¶ã ‚ãããä©ãÃ‡ãŠ £ããñÀ¥ã Ìã •ããØããä¦ã‡ãŠ Ì¾ãã¹ããÀ ÔãâÜã›¶ãã 
¾ããâÞãã ¹ããäÀ¥ãã½ã ¼ããÀ¦ããè¾ã ‚ã©ãùÌ¾ãÌãÔ©ãñ¦ããèË ãäÌãÍãñÓã¦ã: ‡ãðŠÓããè àãñ¨ããÌãÀ ãäªÔãî¶ã ¾ãñÌãî ÊããØãÊãã. ¦¾ãã ÒÓ›ãè¶ãñ ‡ãðŠÓããè àãñ¨ãã¦ããèÊã 
¹ãÆã½ãìŒ¾ãã¶ãñ ¹ããè‡ãŠ ÀÞã¶ãñÌãÀ ¦¾ããÞãã ‡ãŠã¾ã ¹ããäÀ¥ãã½ã ¢ããÊãã Öñ ¹ããÖ¥ãñ ‚ããÌãÍ¾ã‡ãŠ ŸÀ¦ãñ. ¦¾ããÔããŸãèÞã •ãßØããÌã ãä•ãÊÛãã¦ããèÊã 
†Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã ¹ããè‡ãŠ ÀÞã¶ãã ‡ãŠÍããè ºãªÊã¦ã ØãñÊããè ¾ããÌãÀ ÔãâÍããñ£ã¶ã ‡ãŠÀ¥¾ããÞãñ ŸÀãäÌãÊãñ. ¹ãÆÔ¦ãì¦ã ÔãâÍããñ£ã¶ããÞãã ‡ãŠãÊããÌã£ããè 
2000-2001 ¦ãñ 2009-2010 ‚ãÔãã ‚ããÖñ. 

¹ããè‡ãŠÀÞã¶ãã - Ì¾ããŒ¾ãã 
"ãäÌããäÍãÓ› Ìãñßãè ãäÌããäÌã£ã ãä¹ã‡ãŠãâÞ¾ãã ÊããØãÌã¡ãèŒããÊããèÊã †‡ãîŠ¥ã àãñ¨ããÞãñ ãä‡ãŠ¦ããè ¹ãÆ½ãã¥ã ‚ããÖñ. ¦¾ããÔã ¹ããè‡ãŠÀÞã¶ãã ãä‡ãâŠÌãã 
¹ããè‡ãŠ¹ã£ª¦ããè ‚ãÔãñ ½Ö¥ã¦ãã¦ã."1 

ÔãâÍããñ£ã¶ããÞãñ „ãäÓ›¿ãñ 
1) ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ¢ããËñÊ¾ãã ºãªËãâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥ãñ. 
2) †Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã ¹ããè‡ãŠ ÀÞã¶ãñ¦ããèÊã ºãªÊããâÞãã ¦ããõÊããä¶ã‡ãŠ ‚ã¼¾ããÔã ‡ãŠÀ¥ãñ. 
3) †Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã ¹ããè‡ãŠ ÀÞã¶ãñ¦ããèÊã ºãªÊããâÞãã £ããÀ¥ãàãñ¨ãã¶ãìÔããÀ ¦ããõÊããä¶ã‡ãŠ ‚ã¼¾ããÔã ‡ãŠÀ¥ãñ. 

ØãðÖãè¦ã ‡ãðŠ¦¾ãñ 
‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ãã ¶ãâ¦ãÀÞ¾ãã ‡ãŠãÊãŒãâ¡ã¦ã (2000-2001 ¦ãñ 2009-2010) ¹ããè‡ãŠÀÞã¶ãñ¦ã ºãªÊã Üã¡î¶ã ‚ããÊãã. 

ÔãâÍããñ£ã¶ã ¹ã£ª¦ããè 
ÔãâÍããñ£ã¶ããÞãã ‚ã©ãÃ 
 ÔãÌãÃÔãã½ãã¶¾ã ¼ããÓãñ½ã£¾ãñ —ãã¶ããÞãã Íããñ£ã ½Ö¥ã•ãñ ÔãâÍããñ£ã¶ã Öãñ¾ã. †Œãã²ãã ãäÌãÓã¾ããÔãâºãâ£ããèÞããè Ôã½ã¹ãÃ‡ãŠ ½ãããäÖ¦ããè Øããñßã 
‡ãŠÀ¥¾ããÔããŸãè •ãñ ¹ã£ª¦ãÍããèÀ ‚ãããä¥ã ÍããÔ¨ãÍãì£ª ‚ã¶ÌãñÓã¥ã ‡ãñŠÊãñ •ãã¦ãñ ¦¾ããÊãã ÔãâÍããñ£ã¶ã ½Ö¥ã¦ãã¦ã. ÍããÔ¨ããè¾ã Íããñ£ããÞããè ‡ãŠÊãã 
½Ö¥ã•ãñ ÔãâÍããñ£ã¶ã Öãñ¾ã.2 
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Ô©ãîÊã Ìã Ôãîà½ã ãäÌãÍÊãñÓã¥ã ¹ã£ª¦ããè 
 ¹ãÆÔ¦ãì¦ã ÔãâÍããñ£ã¶ãã½ã£¾ãñ ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã †Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã Íãñ¦ããè àãñ¨ããÌãÀ ¢ããÊãñÊ¾ãã ¹ããäÀ¥ãã½ããâÞãã 
‚ã¼¾ããÔã ‡ãŠÀ¥¾ãã¦ã ¾ãñ¥ããÀ ‚ããÖñ. ¦¾ãã¦ã ¹ãÆã½ãìŒ¾ãã¶ãñ ¹ããè‡ãŠ ÀÞã¶ãñ¦ããèÊã ºãªÊããâÞãã ¦ããõËãä¶ã‡ãŠ ‚ã¼¾ããÔã ‡ãŠÀ¥¾ãã¦ã ¾ãñ¥ããÀ ‚ããÖñ. Öã 
‚ã¼¾ããÔã ¹ãì¤ãèÊã ªãñ¶ã ¹ã£ª¦ããè¶ãñ ‡ãŠÀ¥¾ãã¦ã ¾ãñ¥ããÀ ‚ããÖñ -  
1) Ô©ãîÊã ¹ãã¦ãßãèÌãÀãèÊã ãäÌãÍÊãñÓã¥ã - †Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã ¹ããè‡ãŠ ÀÞã¶ãñ¦ããèÊã ºãªÊããâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥¾ããÔããŸãè ªì¾¾ã½ã 
ÔÌãÂ¹ããÞ¾ãã ‚ãã‡ãŠ¡ñÌããÀãèÞãã ‚ãã£ããÀ Üãñ¥¾ãã¦ã ‚ããÊãã ‚ããÖñ. ªì¾¾ã½ã ‚ãã‡ãŠ¡ñÌããÀãè Öãè ãä•ãÊÖã Ôãã½ãããä•ã‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ 
Ôã½ããÊããñÞã¶ã ãä•ãÊÖã •ãßØããÌã, ãäÌããäÌã£ã ãä¶ã¾ã¦ã‡ãŠããäÊã‡ãñŠ Ìã ÌãñºãÔããƒÃ› ƒ¦¾ããªãè¦ãî¶ã Üãñ¦ãÊãÊããè ‚ããÖñ. 
2) Ôãîà½ããäÌãÍÊãñÓã¥ã ¹ã£ª¦ããè - Öãè ¹ã£ª¦ããè ¶ã½ãì¶ãã ãä¶ãÌã¤ÊãñÊ¾ãã Íãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ¹ãÆã©ããä½ã‡ãŠ ½ãããäÖ¦ããèÌãÀ ‚ãã£ããÀÊãñÊããè ‚ããÖñ. 
¹ãÆã©ããä½ã‡ãŠ ‚ãã‡ãŠ¡ñÌããÀãè Øããñßã ‡ãŠÀ¥¾ããÔããŸãè ½ãìÊããŒã¦ã ‚ã¶ãìÔãîÞããèÞãã Ìãã¹ãÀ ‡ãŠÂ¶ã ãä¶ãÌã¡ÊãñÊ¾ãã ¶ã½ãì¶¾ããÞããè ½ãìÊããŒã¦ã Üãñ…¶ã 
¹ãÆã©ããä½ã‡ãŠ ½ãããäÖ¦ããè Ôãâ‡ãŠãäÊã¦ã ‡ãñŠÊãñÊããè ‚ããÖñ. ¦¾ããÔããŸãè ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããèÞãã Ìãã¹ãÀ ‡ãñŠÊãã ‚ããÖñ. 

¶ã½ãì¶ãã ãä¶ãÌã¡ 
 ‚ã£¾ã¾ã¶ããâÞãñ àãñ¨ã ‚ãÔãÊãñÊãã †Àâ¡ãñÊã Öã •ãßØããÌã ãä•ãÊÛãã¦ããèÊã †‡ãŠ ¹ãÆ½ãìŒã  ¦ããÊãì‡ãŠã ‚ããÖñ. ¹ãÆã©ããä½ã‡ãŠ ‚ãã‡ãŠ¡ñÌããÀãè 
Øããñßã ‡ãŠÀ¥¾ããÔããŸãè •ããè ¶ã½ãì¶ãã ãä¶ãÌã¡ ‡ãñŠÊããè ¦¾ããÔããŸãè ãä¨ãÔ¦ãÀãè¾ã ÔÌãõÀ ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããèÞãã (Three Stage 
Stratified Random Sample) Ìãã¹ãÀ ‡ãñŠÊãã ‚ããÖñ. ¦¾ãã¦ã ¦ããÊãì‡ãŠã Öã ¹ããäÖÊãã †‡ãŠ‡ãŠ, ØããÌã Öã ªìÔãÀã †‡ãŠ‡ãŠ 
¦ãÀ ãä¶ãÌã¡ÊãñÊãã Íãñ¦ã‡ãŠÀãè Öã ‚ãâãä¦ã½ã †‡ãŠ‡ãŠ ‚ããÖñ.  
 ÔãÌãÃ¹ãÆ©ã½ã †Àâ¡ãñÊã ¦ããÊãì‡ã‹¾ãã¦ããèÊã †‡ãîŠ¥ã 10 ØããÌããâÞããè ãä¶ãÌã¡ ‡ãñŠÊããè ‚ããÖñ ¾ãã ãä¶ãÌã¡ÊãñÊ¾ãã ¹ãÆ¦¾ãñ‡ãŠ ØããÌãã½ã£ãî¶ã 
10 Íãñ¦ã‡ãŠÀãè ¾ãã ¹ãÆ½ãã¥ãñ ( 10x10=100 ) †‡ãîŠ¥ã 100 Íãñ¦ã‡ãŠÅ¾ããâÞããè ãä¶ãÌã¡ ‡ãŠÀ¥¾ãã¦ã ‚ããÊããè ‚ããÖñ. ¦ããÊãì‡ãŠã Ìã 
ØããÌãâãÞããè ãä¶ãÌã¡ ‡ãŠÀ¦ããâ¶ãã ¦¾ãã ¦ããÊãì‡ã‹¾ããÞãñ Ìãã ØããÌããÞãñ ÔããàãÀ¦ãñÞãñ ¹ãÆ½ãã¥ã ÌããÖ¦ãî‡ãŠ ªß¥ãÌãß¥ããÞ¾ãã ÔãìãäÌã£ãã Ôãâ¹ã‡ãŠãÃÞããè Ôãã£ã¶ãñ 
Öñ ãä¶ã‡ãŠÓã ÊããÌãÊãñ ‚ããÖñ¦ã ‡ãŠãÀ¥ã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞãñ ¹ããäÀ¥ãã½ã Íãñ¦ã‡ãŠÅ¾ããâ¹ã¾ãÄ¦ã ¹ããñÖÞã¥¾ããÔããŸãè ¾ãã ÔãÌãÃ ºããºããè ½ãÖ¦ÌããÞ¾ãã  
ŸÀ¦ãã¦ã. •¾ãã ¦ããÊãì‡ã‹¾ãã¦ã Ìã ØããÌãã¦ã ÔããàãÀ¦ãã Ìãã ÌããÖ¦ãî‡ãŠ Ìã ªß¥ãÌãß¥ã Ôãâ¹ã‡ãÃŠ Ôãã£ã¶ãñ  ‚ããä£ã‡ãŠ ‡ãŠã¾ãÃàã½ã  ‚ããÖñ¦ã ¦ãñ©ããèÊã 
Êããñ‡ãŠãâ¶ãã ‚ãããä©ãÃ‡ãŠ ºãªÊããÞãñ Ìã ºãã•ããÀ¹ãñŸñ¦ããèÊã ºãªÊããÞãñ —ãã¶ã ¦ãìÊã¶ãñ¶ãñ ÊãÌã‡ãŠÀ ãä½ãß¦ãñ Ìã ¦¾ãã —ãã¶ããÞãñ ¹ãÆ¦¾ãàã ‚ã¶ãì‡ãŠÀ¥ã 
‡ãŠÀ¥¾ããÞãñ ¹ãÆ½ãã¥ãÖãè ¦ãìÊã¶ãñ¶ãñ  ‚ããä£ã‡ãŠ ‚ãÔã¦ãñ. ¾ãã ‚ã¶ãì‡ãŠÀ¥ã ‡ãñŠÊãñÊ¾ãã ØããÌãã¦ããèÊã Êããñ‡ãŠãâÞãñ ‚ã¶ãì¼ãÌã ƒ¦ãÀ ½ããØããÔãÊãñÊ¾ãã 
¼ããØãã¦ãÖãè ÖßîÖßî ãä¢ãÀ¹ã¦ã •ãã¦ãã¦ã. ½Ö¥ã•ãñÞã ¦ããÊãì‡ãŠã Ìã ØããÌããâÞããè ãä¶ãÌã¡ Ôã¹ãÆ¾ããñ•ã¶ã ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããèÞ¾ãã ‚ãã£ããÀñ ‡ãñŠÊããè 
‚ããÖñ. ¾ãã ‚ãã£ããÀñ ãä¶ãÌã¡ÊãñÊãñ ¦ããÊãì‡ãñŠ Ìã ¦¾ãã¦ããèÊã ØããÌããâÞããè ¶ããÌãñ ŒããÊããèÊã¹ãÆ½ãã¥ãñ ‚ããÖñ¦ã. 
‚ã.‰ãâŠ ãä•ãÊÖã ãä¶ãÌã¡ËñËã ¦ããËì‡ãŠã ãä¶ãÌã¡ÊãñÊããè ØããÌãñ 

1. •ãßØããÌã †Àâ¡ãñË ¶ããØãªîÊããè, ÀÌãâ•ãã, Œã¡‡ãŠã, ŒãÞããê, 
ãäÀâØã¥ãØããÌã, ÔããÌãªã, ãä¹ãâ¹ãß‡ãŠãñŸã, Œãñ¡ãè, 
‡ãŠ¤ãñÊããè Ìã  ªã¹ãñãÀãè 

 

ãä¶ãÌã¡ÊãñÊããè ØããÌãñ  Ìã ¦ããÊãì‡ãŠã ‚ã¼¾ããÔãàãñ¨ããÞãñ ¾ããñØ¾ã ¦ãñ ¹ãÆãä¦ããä¶ããä£ã¦Ìã ‡ãŠÀ¦ãã¦ã. 

 Íãñ¦ã‡ãŠÅ¾ããâÞããè ãä¶ãÌã¡ ‡ãŠÀ¦ããâ¶ãã Íãñ¦ã‡ãŠÀãè ÖãÞã †‡ãŠ½ãñÌã  ãä¶ã‡ãŠÓã ÊããÌãÊãã ‚ããÖñ. ‡ãŠãÀ¥ã ÔãâÍããñ£ã‡ãŠãÊãã 
ãäÔã½ããâ¦ã,ÊãÖã¶ã,½ã£¾ã½ã Ìã ½ããñŸñ Íãñ¦ã‡ãŠÀãè ¾ããâÞãâãè ‚ãã‡ãŠ¡ñÌããÀãè  Ìã ½ãããäÖ¦ããè „¹ãÊãº£ã ¢ããÊããè ¶ããÖãè. ¶ã½ãì¶ãã ãä¶ãÌã¡ÊãñÊ¾ãã 
Íãñ¦ã‡ãŠÅ¾ããâ¦ãî¶ã ¶ãâ¦ãÀ ãäÔã½ããâ¦ã,ÊãÖã¶ã,½ã£¾ã½ã, Ìã ½ããñŸñ Íãñ¦ã‡ãŠÀãè ‚ãÔãñ ÌãØããê‡ãŠÀ¥ã ‡ãŠÀ¥¾ãã¦ã ‚ããÊãñ ‚ããÖñ. 0 ¦ãñ 1 Öñ‡ã‹›À 
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£ããÀ¥ãàãñ¨ã ‚ãÔã¥ããÀñ Íãñ¦ã‡ãŠÀãè ãäÔã½ããâ¦ã Íãñ¦ã‡ãŠÀãè ,1 ¦ãñ 2 Öñ‡ã‹›À £ããÀ¥ãàãñ¨ã ‚ãÔã¥ããÀñ ÊãÖã¶ã Íãñ¦ã‡ãŠÀãè, 2 ¦ãñ 4 Öñ‡ã‹›À 
£ããÀ¥ãàãñ¨ã ‚ãÔã¥ããÀñ ½ã£¾ã½ã Íãñ¦ã‡ãŠÀãè Ìã 4 Öñ‡ã‹›Àã¹ãñàãã ‚ããä£ã‡ãŠ £ããÀ¥ãñàãñ¨ã ‚ãÔã¥ããÅ¾ãã Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ½ããñŸñ Íãñ¦ã‡ãŠÀãè ‚ãÔãñ 
Ôãâºããñ£ãÊãñ ‚ããÖñ. ãä¶ãÌã¡ÊãñÊ¾ãã †‡ãîŠ¥ã 100 Íãñ¦ã‡ãŠÅ¾ããâ½ã£¾ãñ ãäÔã½ããâ¦ã, ÊãÖã¶ã,½ã£¾ã½ã, ½ããñŸ¿ãã Íãñ¦ã‡ãŠÅ¾ããâÞãñ ¹ãÆ½ãã¥ã 
ŒããÊããèÊã¹ãÆ½ãã¥ãñ ‚ããÖñ. 

¦ã‡ã‹¦ãã - £ããÀ¥ãàãñ¨ã ãä¶ãÖã¾ã ¹ããÖ¥ããè ‡ãñŠÊãñÊãñ ãäÔã½ããâ¦ã, ËÖã¶ã, ½ã£¾ã½ã Ìã ½ããñŸñ Íãñ¦ã‡ãŠÀãè 

ãäÔã½ããâ¦ã Íãñ¦ã‡ãŠÀãè ÊãÖã¶ã Íãñ¦ã‡ãŠÀãè ½ã£¾ã½ã Íãñ¦ã‡ãŠÀãè ½ããñŸñ Íãñ¦ã‡ãŠÀãè †‡ãîŠ¥ã Íãñ¦ã‡ãŠÀãè 

19 31 40 10 100 

 

Ôãâ‡ãŠÊããè¦ã ‡ãñŠÊãñÊ¾ãã Ôãã½ãìØãÆãèÞãñ ãäÌãÍÊãñÓã¥ã  

 Ôãâ‡ãŠÊããè¦ã ‡ãñŠÊãñÊ¾ãã ¦ã©¾ããâÞãñ ãäÌãÍÊãñÓã¥ã ‡ãŠÁ¶ã  ¹ããè‡ãŠ ¹ã£ª¦ããè¦ããèÊã ºãªÊããâÞãñ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥¾ããÔããŸãè —ãã¶ã ãä¶ãªóÍããâ‡ãŠ 
(Knowledge Index) Ìã ‚ã¶ãì‡ãŠÀ¥ã ãä¶ãªó¶ããâ‡ãŠ (Adoption Index) ‡ãŠã¤¥¾ãã¦ã ‚ããÊãñ. 

—ãã¶ã ãä¶ãªóÍããâ‡ãŠ (Knowledge Index) 

 —ãã¶ã ½Ö¥ã•ãñ †Œãã²ãã Ì¾ã‡ã‹¦ããè¶ãñ ¹ãÆã¹¦ã ‡ãñŠÊãñÊããè ½ãããäÖ¦ããè Öãñ¾ã. ¹ãÆÔ¦ãì¦ã ‚ã£¾ãã¾ã¶ãã¦ã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ 
‚ã©ãÃÌ¾ãÌãÔ©ãñ¦ã •ãñ ºãªÊã ¢ããÊãñ ¦¾ããºããºã¦ãÞããè ½ãããäÖ¦ããè Ìã •ããØãÂ‡ãŠ¦ãã ½Ö¥ã•ãñ —ãã¶ã Öãñ¾ã. Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ 
•ãñ ºãªÊã ¢ããÊãñ ¦¾ããºããºã¦ãÞãñ —ãã¶ã ½ããñ•ã¥¾ããÔããŸãè —ãã¶ãÞããÞã¥ããè (Knowledge Test) ¦ã¾ããÀ ‡ãŠÀ¥¾ãã¦ã ‚ããÊããè ‚ããÖñ. 
¾ãã¦ã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ •ãñ ºãªÊã ¢ããÊãñÊãñ ‚ããÖñ¦ã ¦¾ããºããºã¦ãÞãñ 19 Üã›‡ãŠ Ôã½ãããäÌãÓ› ‚ããÖñ Ìã ¦¾ããºããºã¦ãÞããè „§ãÀñ 
‚ãã£ããèÞã ãäªÊãñÊããè ‚ããÖñ¦ã. ¦¾ãã¦ããèÊã ¹ãî¥ãÃ¦ã: ½ãããäÖ¦ããè ‚ããÖñ ¾ããÔããŸãè 3Øãì¥ã, ‚ãâÍã¦ã: ½ãããäÖ¦ããè ‚ããÖñ ¾ããÔããŸãè 2 Øãì¥ã Ìã ½ãããäÖ¦ããè 
/ —ãã¶ã ¶ããÖãè ¾ããÔããŸãè 1Øãì¥ã (Score) ãäªÊãã ‚ããÖñ. ãä½ãßãÊãñÊ¾ãã †‡ãîŠ¥ã Øãì¥ããâÞããè ºãñÀãè•ã ‡ãŠÂ¶ã ¦¾ããÞãñ Â¹ããâ¦ãÀ¥ã —ãã¶ã 
ãä¶ãªóÍããâ‡ãŠã¦ã ŒããÊããèÊã Ôãî¨ããÞãã Ìãã¹ãÀ ‡ãŠÂ¶ã ‡ãñŠÊãñ ‚ããÖñ. 

       ½ãããäÖ¦ããèÞãñ ãä½ãßãÊãñÊãñ †‡ãîŠ¥ã Øãì¥ã 
 —ãã¶ã ãä¶ãªóÍããâ‡ãŠ = -------------------------------- X 100 
      ½ãããäÖ¦ããèÞãñ ãä½ãß¥¾ãã¾ããñØ¾ã ½ãÖ§ã½ã Øãì¥ã 

 —ãã¶ã ãä¶ãªóÍããâ‡ãŠ ½Ö¥ã•ãñÞã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñÞã ¢ããÊãñÊ¾ãã ºãªÊããâÞãñ —ãã¶ã (½ãããäÖ¦ããè) ‚ãÔã¥ããÅ¾ããÞãñ Íãñ‡ãŠ¡ã 
¹ãÆ½ãã¥ã Öãñ¾ã. 

 Íãñ¦ã‡ãŠÅ¾ããâÞ¾ãã —ãã¶ããÞãñ (½ãããäÖ¦ããèÞãñ ) ½ããñ•ã½ãã¹ã ‡ãŠÀ¥¾ããÔããŸãè ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ ‚ã©ãÃÌ¾ãÌãÔ©ãñ¦ã ¢ããÊãñÊ¾ãã 
ºãªÊããâÞããè ¾ããªãè  ¹ãì¤ãèË¹ãÆ½ãã¥ãñ - ãä‡ãâŠ½ã¦ããè¦ããèÊã ºãªÊã, ºãã•ããÀ¹ãñŸñÞ¾ãã „¹ãÊãº£ã¦ãñ¦ã Ìãã¤, ‡ãŠÀãÀÍãñ¦ããèÞãñ ¹ãÆ½ãã¥ã Ìãã¤Êãñ, 
ãäºãØãÀÍãñ¦ããèÔããŸãè •ããä½ã¶ããèÞ¾ãã ½ããØã¥ããè¦ã Ìãã¤ (¹Êããù›, „²ããñØã, Íããßã), ÔãâÜã›ãè¦ã àãñ¨ãã‡ãŠ¡î¶ã (‚ããõ²ããñãäØã‡ãŠ ÜãÀã¥ãñ) 
Íãñ¦ã•ããä½ã¶ããèÞ¾ãã ½ããØã¥ããè¦ã Ìãã¤, ÔããŸÌã¥ãî‡ãŠ Ìã Íããè¦ãØãðÖãâÞ¾ãã „²ããñØãã¦ã Ìãã¤, Íãñ¦ã½ããÊããÌãÀãèÊã ¹ãÆãä‡ãŠ¾ãã „²ããñØãã¦ã Ìãã¤, 
•ãõãäÌã‡ãŠ ¦ãâ¨ã—ãã¶ãã¦ã ¹ãÆØã¦ããè, Íãñ¦ããèÞ¾ãã ¾ããâãä¨ã‡ãŠãè‡ãŠÀ¥ãã¦ããèÊã Ìãã¤, ÌããÖ¦ãì‡ãŠãèÞ¾ãã Ôããñ¾ããè-ÔãìãäÌã£ãñ¦ã Ìãã¤, ªß¥ãÌãß¥ããÞ¾ãã 
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Ôããñ¾ããè¦ã Ìãã¤, Íãñ¦ããè Ì¾ãÌãÔãã¾ããÊãã ãä½ãß¥ããÅ¾ãã ‚ã¶ãìªã¶ãã¦ã ºãªÊã, ¹ããè‡ãŠ Ìã ƒ¦ãÀ ãäÌã½ãã ÔãìãäÌã£ãñ¦ã Ìãã¤, Íãñ¦ããè Ì¾ãã¹ããÀãè 
¦ã¦ÌããÌãÀ ‡ãñŠÊããè •ãã… ÊããØãÊããè., Ì¾ãã•ãªÀã¦ããèÊã ¢ããÊãñÊãã ãä‡ãŠ¹ãŠã¾ã¦ãÍããèÀ ºãªÊã, Íãñ¦ããèÌ¾ãÌãÔãã¾ãã¦ã Àãñ•ãØããÀãÞ¾ãã Ôãâ£ããè¦ã Ìãã¤ 
¢ããÊããè, ØãÆã½ããè¥ã ¼ããØãã¦ã ½ã•ãìÀãâÞããè ÔãâŒ¾ãã ‡ãŠ½ããè ¢ããÊããè, ¹ãã¥ããè ¹ãìÀÌã¥¾ããÞ¾ãã ÔãìãäÌã£ãñ¦ã ºãªÊã ‚ãããä¥ã £ããÀ¥ãàãñ¨ãã¦ã ºãªÊã ¢ããÊãã 

‚ã¶ãì‡ãŠÀ¥ã ãä¶ãªóÍããâ‡ãŠ (Adoption Index) 

 ‚ã¶ãì‡ãŠÀ¥ã Öãè ‚ãÍããè ½ãã¶ããäÔã‡ãŠ ¹ãÆãä‰ãŠ¾ãã ‚ããÖñ ‡ãŠãè •¾ãã¦ã Ì¾ã‡ã‹¦ããè †Œãã²ãã ¶ãããäÌã¶¾ã¹ãî¥ãÃ ºãªÊããºããºã¦ãÞããè ½ãããäÖ¦ããè 
¹ãÆ©ã½ã †ñ‡ãŠÊ¾ãã¹ããÔãî¶ã ãä¦ãÞãã ‚ãâãä¦ã½ã¦ã: Ìãã¹ãÀ ‡ãŠÀ¥¾ãã¹ã¾ãÄ¦ãÞãã ¹ãÆÌããÔã Öãñ¾ã. ¹ãÆÔ¦ãì¦ã ‚ã£¾ã¾ã¶ãã¦ã ‚ã¶ãì‡ãŠÀ¥ã ½Ö¥ã•ãñ 
Íãñ¦ã‡ãŠÅ¾ããâ¶ããè ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ ¢ããÊãñÊ¾ãã ºãªÊããâÞ¾ãã —ãã¶ãã½ãìßñ Íãñ¦ããè Ì¾ãÌãÔãã¾ãã¦ã ‡ãñŠÊãñÊãñ ºãªÊã, ¹ãÆã½ãìŒ¾ãã¶ãñ ¹ããè‡ãŠ 
ÀÞã¶ãñ¦ã ‡ãñŠÊãñÊãñ ºãªÊã Öãñ¾ã. ¹ããÖ¥ããè ‡ãñŠÊãñÊ¾ãã Íãñ¦ã‡ãŠÅ¾ããâÞããè ‚ã¶ãì‡ãŠÀ¥ããÞããè ¹ãã¦ãßãè ‡ãŠã¤¥¾ããÔããŸãè ‚ã©ãÃÌ¾ãÌãÔ©ãñ¦ã ¢ããÊãñÊ¾ãã 
ºãªÊããâÞ¾ãã 19 Üã›‡ãŠãâÞããè ¾ããªãè —ãã¶ã¹ãã¦ãßãè¹ãÆ½ãã¥ãñÞã ¦ã¾ããÀ ‡ãñŠÊããè ‚ããÖñ. ãä¶ãÌã¡ÊãñÊ¾ãã Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ¦¾ããºããºã¦ãÞ¾ãã ¹ãÆ¦¾ãñ‡ãŠ 
¹ãÆÍ¶ããÞãñ „§ãÀ ªñ¥¾ããºããºã¦ã ãäÌã¶ãâ¦ããè ‡ãŠÀ¥¾ãã¦ã ‚ããÊããè. „§ãÀªã¦¾ããâ¶ããè ãäªÊãñÊããè „§ãÀñ ¦ããè¶ã ¼ããØãã¦ã ãäÌã¼ããØãÊããè ¦ãñ ½Ö¥ã•ãñ 1) 
¹ãî¥ãÃ¦ã: ºãªÊã 2) ‚ãâÍã¦ã: ºãªÊã Ìã 3) ºãªÊã ¶ããÖãè Ìã ¦¾ããÔã ‚ã¶ãì‰ãŠ½ãñ 3, 2 Ìã 1 ‚ãÔãñ Øãì¥ã (Score) ãäªÊãñ ‚ããÖñ 
ãä½ãßãÊãñÊ¾ãã †‡ãîŠ¥ã Øãì¥ããâÞããè ºãñÀãè•ã ‡ãŠÂ¶ã ¦¾ããÞãñ Â¹ããâ¦ãÀ¥ã ‚ã¶ãì‡ãŠÀ¥ã ãä¶ãªóÍããâ‡ãŠã¦ã ŒããÊããèÊã Ôãî¨ããÞ¾ãã ÔããÛãã¶ãñ ‡ãñŠÊãñ ‚ããÖñ. 

             ‚ã¶ãì‡ãŠÀ¥ããºããºã¦ã ãä½ãßãÊãñÊãñ †‡ãîŠ¥ã Øãì¥ã 
 ‚ã¶ãì‡ãŠÀ¥ã ãä¶ãªóÍããâ‡ãŠ = ------------------------------------- X 100 
            ‚ã¶ãì‡ãŠÀ¥ããºããºã¦ã ãä½ãß¥¾ãã¾ããñØ¾ã ½ãÖ§ã½ã Øãì¥ã 
 

ÔãâÍããñ£ã¶ããÞããè Ì¾ãã¹¦ããè Ìã ‡ãŠãÊãŒãâ¡ 

 ¹ãÆÔ¦ãì¦ã ‚ã£¾ã¾ã¶ããÞããè Ì¾ãã¹¦ããè Ô©ãîÊã Ìã Ôãìà½ã ‚ã£¾ãã¾ã¶ããÔããŸãè †Àâ¡ãñË ¦ããËì‡ã‹¾ãã¹ãìÀ¦ããè ½ã¾ããÃãäª¦ã ‚ããÖñ. ¾ãã 
‚ã£¾ãã¾ã¶ããÞãã ‡ãŠãÊããÌã£ããè 2000-01 ¦ãñ 2009-10 ‚ãÔãã ãä¶ããäÍÞã¦ã ‡ãŠÀ¥¾ãã¦ã ‚ããÊãã Öãñ¦ãã.  

ÔãâÍããñ£ã¶ããÞããè „¹ã¾ãì‡ã‹¦ã¦ãã 

 ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã ‡ãðŠÓããèàãñ¨ãã¦ããèÊã Ôãì£ããÀ¥ãã ãä£ã½¾ãã Øã¦ããè¶ãñ Öãñ¦ã ‚ããÖñ¦ã. ¾ãã ¹ããÍÌãÃ¼ãî½ããèÌãÀ ¾ãã 
Ôãì£ããÀ¥ããâÞãñ ‡ãðŠÓããè àãñ¨ããÌãÀãèÊã ¹ããäÀ¥ãã½ããâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥ãñ „¹ã¾ãì‡ã‹¦ã ŸÀñÊã. ¾ãã ‚ã¼¾ããÔããÞ¾ãã ‚ãã£ããÀãÌãÀ ¼ããäÌãÓ¾ãã¦ã 
‡ãðŠÓããèàãñ¨ãã¦ããèÊã Ôãì£ããÀ¥ãã ‡ãŠãñ¥ã¦¾ãã ãäªÍãñ¶ãñ ÌÖãÌ¾ãã¦ã ¾ããÞãã ‚ãâªã•ã ºããâ£ã¦ãã ¾ãñƒÃÊã. Öã ‚ã¼¾ããÔã ÍããÔã¶ã‡ãŠ¦ãó, ãä¶ã¾ããñ•ã¶ã‡ãŠãÀ, 
ãäÌã§ãÔãâÔ©ãã, Íãñ¦ã‡ãŠÀãè Ìã ÔãâÍããñ£ã‡ãŠãâ¶ãã „¹ã¾ãì‡ã‹¦ã ŸÀñÊã. 

ÔãâÍããñ£ã¶ããÞããè ½ã¾ããÃªã 

 ¹ãÆÔ¦ãì¦ã ÔãâÍããñ£ã¶ã Öñ ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããèÌãÀ ‚ãã£ããÀÊãñÊãñ ‚ããÖñ. ¦¾ãã½ãìßñ ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããèÞ¾ãã ½ã¾ããÃªã ¾ãã 
ÔãâÍããñ£ã¶ããÊãã ÊããØãî ¹ã¡¦ãã¦ã ¦ãÔãñÞã Öñ ÔãâÍããñ£ã¶ã †Àâ¡ãñË ¦ããËì‡ã‹¾ãã¦ããèË ãä¶ãÌã¡ÊãñÊ¾ãã Íãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ¹ãÆãä¦ãÔããªãÌãÀ ‚ãã£ããÀÊãñÊãñ 
‚ããÖñ. ¾ãã ½ã¾ããÃªã ‚ãÔãÊ¾ãã¦ãÀãè ¹ãÆÔ¦ãì¦ã ÔãâÍããñ£ã¶ã Öñ ¾ããÞã ¹ãÆ‡ãŠãÀÞããè ¼ããõãä¦ã‡ãŠ, Ôãã½ãããä•ã‡ãŠ, ‚ãããä©ãÃ‡ãŠ ¹ããäÀãäÔ©ã¦ããè ‚ãÔãÊãñÊ¾ãã 
¼ããÀ¦ãã¦ããèÊã ƒ¦ãÀ ¼ããØããâ¶ãã ¹ã¾ããÃ¾ãã¶ãñ Ôãâ¹ãî¥ãÃ ‡ãðŠÓããè àãñ¨ããÊãã ÊããØãî ¹ã¡Ê¾ããÔã „¹ã¾ãì‡ã‹¦ã ŸÀñÊã. 
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¹ãÆ½ãìŒã ãä¶ãÓ‡ãŠÓãÃ 

ªì¾¾ã½ã ‚ãã‡ãŠ¡ñÌããÀãèÌãÀ ‚ãã£ãããäÀ¦ã ¹ãÆ½ãìŒã ãä¶ãÓ‡ãŠÓãÃ 

• †Àâ¡ãñË ¦ããËì‡ã‹¾ãã¦ããèË †‡ãîŠ¥ã ‚ã¸ã£ãã¶¾ããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã ‚ã£¾ã¾ã¶ããÞãã ‡ãŠãËãÌã£ããè¦ã 
(2000-01 ¦ãñ 2009-10) Üã› (50.37% ÌãÂ¶ã 38.50%) ¢ããËñËãè ãäªÔãî¶ã ¾ãñ¦ãñ.  

• ½ãã¨ã †‡ãîŠ¥ã ‚ã¸ã£ãã¶¾ããâ¦ãØãÃ¦ã †‡ãîŠ¥ã ‡ãŠ¡£ãã¶¾ããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã „¹ãÀãñ‡ã‹¦ã ‡ãŠãËãÌã£ããè¦ã 
ãäÔã½ããâ¦ã Ìãã¤ (13.81% ÌãÂ¶ã 14.11%) ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ ¦ãÀ †‡ãîŠ¥ã ¦ãð¥ã£ãã¶¾ããÞ¾ãã ËãØãÌã¡ãèŒããËãèË 
àãñ¨ãã¦ã ©ããñ¡ãè Üã› ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

• †‡ãîŠ¥ã ¦ãð¥ã£ãã¶¾ãã¦ã Üã› ãäªÔã¦ã ‚ãÔãËãè ¦ãÀãè ¦¾ãã‚ãâ¦ãØãÃ¦ã ¾ãñ¥ãã-¾ãã ½ã‡ãŠã ãä¹ã‡ãŠãÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã 
¹ãÆ½ãã¥ãã¦ã ºãÀãèÞã Ìãã¤ (0.63% ÌãÂ¶ã 3.90%) ¢ããËñËãè ãäªÔãî¶ã ¾ãñ¦ãñ. ¦ãÀ •ÌããÀãèÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã 
¹ãÆ½ãã¥ãã¦ã ºãÀãèÞã Üã› (27.45% ÌãÂ¶ã 14.51%) ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

• ØãÌÖãÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã½ã£¾ãñ ‚ã¼¾ããÔããÞ¾ãã ‡ãŠãËãÌã£ããè¦ã •ãÌãß•ãÌãß ªì¹ã›ãèƒ¦ã‡ãŠãè Ìãã¤ 
¢ããÊ¾ããÞãñ ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ 

• ¦ãîÀ (1.74% ÌãÂ¶ã 3.56%) Ìã ÖÀºãÀã (1.45% ÌãÂ¶ã 3.36%) ãä¹ã‡ãŠãâÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã 
¹ãÆ½ãã¥ãã¦ã ªì¹ã›ãè¹ãñàãã •ããÔ¦ã Ìãã¤ ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ. 

• ½ãã¨ã †‡ãîŠ¥ã Øãßãè¦ã £ãã¶¾ããâ¦ãØãÃ¦ã ¾ãñ¥ãã-¾ãã ¼ãìƒÃ½ãîØã ãä¹ã‡ãŠãÞ¾ãã ËãØãÌã¡ãèÞ¾ãã àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã ãä¦ã¹ã›ãè¹ãñàããÖãè •ããÔ¦ã 
(1.31% ÌãÂ¶ã 4.65%) Ìãã¤ ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ.   

• ƒ¦ãÀ Øãßãè¦ã £ãã¶¾ããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ãÖãè ¹ãŠãÀ ½ããñŸ¿ãã ¹ãÆ½ãã¥ãã¦ã (0.02% ÌãÂ¶ã 2.20%) 
Ìãã¤ ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ. 

• ¶ãØãªãè ãä¹ã‡ãŠãâ¦ãØãÃ¦ã ¾ãñ¥ãã-¾ãã …ÔããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã Ìãã¤ ¢ããÊ¾ããÞãñ (1.42% ÌãÂ¶ã 
2.01%) ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ. 

• ½ãã¨ã ¶ãØãªãè ãä¹ã‡ãŠãâ¹ãõ‡ãŠãè ‡ãŠã¹ãîÔã ¾ãã ªìÔã-¾ãã ãä¹ã‡ãŠãÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã ãä¶ã½½¾ãã¹ãñàããÖãè •ããÔ¦ã 
(37.07% ÌãÂ¶ã 16.32%) Üã› ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ. 

• ‡ãñŠßãèÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã ªì¹ã›ãè¹ãñàãã •ããÔ¦ã (0.98% ÌãÂ¶ã 2.33%) Ìãã¤ ¢ããÊ¾ããÞãñ 
ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ. 

• †‡ãîŠ¥ã ¼ãã•ããè¹ããËã Ìã ¹ãŠßãâÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã „¹ãÀãñ‡ã‹¦ã ‡ãŠãËãÌã£ããè¦ã ªì¹ã›ãè¹ãñàãã •ããÔ¦ã 
(2.61% ÌãÂ¶ã 5.67%) Ìãã¤ ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ¾ãñ¦ãñ. 

• ÔãÌãÃ ãä¹ã‡ãŠãâÞãã †‡ãŠãä¨ã¦ã ãäÌãÞããÀ ‡ãñŠËã ‚ãÔã¦ãã ºãã•ãÀãè, †‡ãîŠ¥ã ¦ãð¥ã£ãã¶¾ã, ½ãîØã, ¦ããèß Ìã ‡ãŠã¹ãîÔã ¾ãã ãä¹ã‡ãŠãâÞ¾ãã 
ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã Üã› ¢ããËãè ¦ãÀ ØãÖî, ÖÀºãÀã, ¦ãîÀ, †‡ãîŠ¥ã ‡ãŠ¡£ãã¶¾ãñ, ¼ãìƒÃ½ãîØã, ‡ãñŠßãè Ìã †‡ãîŠ¥ã 
¼ãã•ããè¹ããËã Ìã ¹ãŠßñ ¾ããâÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞ¾ãã ¹ãÆ½ãã¥ãã¦ã Ìãã¤ ¢ããÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ ½Ö¥ã•ãñÞã Üã› ¢ããËñÊ¾ãã 
ãä¹ã‡ãŠãâÞããè •ããØãã Ìãã¤ ¢ããËñÊ¾ãã ãä¹ã‡ãŠãâ¶ããè Üãñ¦ãÊããè ‚ããÖñ. 
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¹ãÆã©ããä½ã‡ãŠ ‚ãã‡ãŠ¡ñÌããÀãè ‚ãã£ãããäÀ¦ã ‚ã¼¾ããÔããÞãñ ¹ãÆ½ãìŒã ãä¶ãÓ‡ãŠÓãÃ 

• ãäÔã½ããâ¦ã (230), ÊãÖã¶ã (205.54) ‚ãããä¥ã ½ã£¾ã½ã (183.75) Íãñ¦ã‡ãŠÅ¾ããâÞããè ¹ããè‡ãŠãÞããè Üã¶ã¦ãã †Àâ¡ãñÊã 
¦ããÊãî‡ã‹¾ãã¹ãñàãã (179.29)•ããÔ¦ã ‚ããÖñ. ¦ãÀ ½ããñŸ¿ãã (151.85) Íãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ºããºã¦ããè¦ã ¦ããè ‡ãŠ½ããè ‚ããÖñ. 

• ¹ããÖ¥ããè ‡ãñŠËñËã †Àâ¡ãñË ¦ããËî‡ã‹¾ããÞãã ãä•ãÀã¾ã¦ããè àãñ¨ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ‚ã¶ãì‰ãŠ½ãñ ‡ãŠã¹ãîÔã,½ã‡ãŠã,•ÌããÀãè,ºãã•ãÀãè Öãè 
¹ãÆ½ãìŒã ãä¹ã‡ãñŠ ‚ããÖñ¦ã ¦ãÀ ºããØãã¾ã¦ããè àãñ¨ãã¦ã ‚ã¶ãì‰ãŠ½ãñ ‡ãŠã¹ãîÔã ‡ãŠãâªã, ½ã‡ãŠã, ØãÖî, Ìã ¦ããâªîß Öãè ¹ãÆ½ãìŒã ãä¹ã‡ãñŠ ‚ãÔãÊ¾ããÞãñ 
ãäªÔãî¶ã ¾ãñ¦ãñ. †Àâ¡ãñË ¦ããËî‡ã‹¾ãã¦ããèË ÔãÌããÃ¦ã ¹ãÆ½ãìŒã ãä¹ã‡ãŠ ‚ãÔãËñÊ¾ãã ‡ãŠã¹ãÔããÞããè ËãØãÌã¡ ãä•ãÀã¾ã¦ããè Ìã ºããØãã¾ã¦ããè ‚ãÎãã 
ªãñ¶Öãè ¼ããØãã¦ã ½ããñŸ¿ãã ¹ãÆ½ãã¥ãã Öãñ¦ã ‚ãÔãËãè ¦ãÀãè ¦ãìË¶ãñ¶ãñ ºããØãã¾ã¦ããè àãñ¨ãã¦ããèË ‡ãŠã¹ãÔããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ̈ ã 
ãä•ãÀã¾ã¦ããè àãñ¨ãã¹ãñàãã •ããÔ¦ã ‚ãÔãÊ¾ããÞãñ ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ  

• ãäÔã½ããâ¦ã Îãñ¦ã‡ãŠÅ¾ããâÞãã ãä•ãÀã¾ã¦ããè àãñ¨ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ‡ãŠã¹ãîÔã Öñ ¹ãÆ½ãìŒã ¹ããè‡ãŠ ãäªÔãî¶ã ¾ãñ¦ãñ. ¦¾ãã¶ãâ¦ãÀ ¹ãÆ½ãìŒã ãä¹ã‡ãŠãâ½ã£¾ãñ 
‚ã¶ãì‰ãŠ½ãñ ½ã‡ãŠã, ½ãîØã Ìã •ÌããÀãèÞãã ‰ãŠ½ã ãäªÔãî¶ã ¾ãñ¦ããñ. ºããØãã¾ã¦ããè àãñ¨ãã¦ãÖãè ‡ãŠã¹ãîÔã ÖñÞã ¹ãÆ½ãîŒã ¹ããè‡ãŠ ‚ãÔãÊ¾ããÞãñ ãäªÔã¦ãñ. 
¦¾ãã¶ãâ¦ãÀ ØãÖî Ìã ‡ãŠãâªã ¾ããÞãã ‰ãŠ½ããâ‡ãŠ ËãØã¦ããñ. ‡ãŠã¹ãîÔã Öñ ¹ããè‡ãŠ ªãñ¶Öãè àãñ¨ãã¦ã ¹ãÆ½ãìŒã ‚ãÔãËñ ¦ãÀãè ãä•ãÀã¾ã¦ããè àãñ¨ãã¹ãñàãã 
ºããØãã¾ã¦ããè àãñ¨ãã¦ã ¦¾ããÞãñ ËãØãÌã¡ãèŒããËãèË ¹ãÆ½ãã¥ã ¦ãìËñ¶ãñ¶ãñ •ããÔ¦ã ‚ãÔãÊ¾ããÞãñ ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ. 

• ËÖã¶ã Îãñ¦ã‡ãŠÅâ¾ããÞãã ãä•ãÀã¾ã¦ããè àãñ̈ ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ½ãîØã Öñ ¹ãÆ½ãîŒã ‚ãÔãÊ¾ããÞãñ ãäªÔã¦ãñ. ¦¾ãã¶ãâ¦ãÀ ¹ãÆã½ãìŒ¾ãã¶ãñ 
ãä¹ã‡ãŠãâ½ã£¾ãñ ‡ãŠã¹ãîÔã,½ã‡ãŠã,•ÌããÀãè, ºãã•ãÀãè Ìã „¡ãèª Öñ ‚ãÔãã ‰ãŠ½ã ËãØã¦ããñ. ºããØãã¾ã¦ããè àãñ¨ãã¦ã ‡ãŠã¹ãîÔã Öñ ÔãÌãÃã¦ã ¹ãÆ½ãìŒã 
‚ããÖñ. ¦¾ãã¶ãâ¦ãÀ ‡ãŠãâªã, ØãÖî,Ìã ¼ãìƒÃ½ãîØã ¾ãã ãä¹ã‡ãŠãâÞãã ‰ãŠ½ã ¾ãñ¦ããñ. ‡ãŠã¹ãîÔã Öñ ¹ããè‡ãŠ ÔãÌããÃ¦ã ¹ãÆ½ãìŒã ‚ãÔãÊ¾ãã¶ãñ ãä•ãÀã¾ã¦ããè 
àãñ¨ãã¹ãñàãã ºããØãã¾ã¦ããè àãñ¨ãã¦ã ¦¾ããÞ¾ãã ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞãñ  ¹ãÆ½ãã¥ã ‚ããä£ã‡ãŠ ‚ãÔãÊ¾ããÞãñ ‚ãã¤ßî¶ã ‚ããËñ. 

• ½ã£¾ã½ã Îãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ãä•ãÀã¾ã¦ããè àãñ¨ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ½ãîØã Öñ ÔãÌããÃ¦ã ¹ãÆ½ãìŒã ¹ããè‡ãŠ ãäªÔãî¶ã ¾ãñ¦ãñ. ¦¾ãã¶ãâ¦ãÀ ¹ãÆ½ãìŒã 
ãä¹ã‡ãŠãâ½ã£¾ãñ ½ã‡ãŠã,•ÌããÀãè, Ìã ‡ãŠã¹ãîÔã ‚ãÔãã ‰ãŠ½ã ËãØã¦ããñ. ºããØãã¾ã¦ããè  àãñ¨ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ‡ãŠã¹ãîÔã Öñ ÔãÌããÃ¦ã ¹ãÆ½ãìŒã 
¹ããè‡ãŠ ‚ãÔãì¶ã ¦¾ãã¶ãâ¦ãÀ ‡ãŠãâªã,ØãÖî,‡ãñŠßãè Ìã ¼ãìƒÃ½ãîØã ‚ãÔãã ‰ãŠ½ã ËãØã¦ããñ. ‡ãŠã¹ãîÔã Öñ ¹ããè‡ãŠ ªãñ¶Öãè àãñ¨ãã¦ã Öãñ¦ã ‚ãÔãÊãñ ¦ãÀãè 
ãä•ãÀã¾ã¦ããè àãñ¨ãã¹ãñàãã ºããØãã¾ã¦ããè àãñ¨ãã¦ããèË ¦¾ããÞãñ ËãØãÌã¡ãèŒããËãèË ¹ãÆ½ãã¥ã ‚ããä£ã‡ãŠ ‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ¾ãñ¦ãñ. 

• ½ããñŸ¿ãã Îãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ãä•ãÀã¾ã¦ããè àãñ̈ ããÞãã ãäÌãÞããÀ ‡ãñŠËã ¦ãÀ ½ã‡ãŠã  Öñ ÔãÌããÃ¦ã ¹ãÆ½ãìŒã ¹ããè‡ãŠ ‚ãÔãÊ¾ããÞãñ ãäªÔã¦ãñ. ¦¾ãã ¶ãâ¦ãÀ 
¹ãÆ½ãìŒã ãä¹ã‡ãŠãâ½ã£¾ãñ ½ãîØã,ºãã•ãÀãè,‡ãŠã¹ãîÔã Ìã •ÌããÀãè ¾ããâÞãã ‰ãŠ½ã ËãØã¦ããñ. ºããØãã¾ã¦ããè àãñ¨ãã¦ã ‡ãŠã¹ãîÔã Öñ ÔãÌããÃ¦ã ¹ãÆ½ãìŒã  ‚ããÖñ. 
¦¾ãã¶ãâ¦ãÀ ‡ãñŠßãè,‡ãŠãâªã,ØãÖî Ìã ¦ããâªîß ¾ãã ãä¹ã‡ãŠãâÞãã ‰ãŠ½ã ËãØã¦ããñ. ‡ãŠã¹ãîÔã Öñ ¹ããè‡ãŠ ªãñ¶Öãè àãñ¨ãã¦ã ¹ãÆ½ãìŒã ‚ãÔãËñ ¦ãÀãè ¦ãìË¶ãñ¶ãñ 
ãä•ãÀã¾ã¦ããè àãñ¨ãã¹ãñàãã ºããØãã¾ã¦ããè àãñ¨ãã½ã£¾ãñ ËãØãÌã¡ãèŒããËãèË àãñ¨ããÞãñ ¹ãÆ½ãã¥ã ‚ããä£ã‡ãŠ ‚ãÔãÊ¾ããÞãñ ãä¶ãªÎãÃ¶ããÔã ¾ãñ¦ãñ. 

• ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞ¾ãã ‡ãŠãËãÌã£ããè¦ã •¾ãã ãäÌããäÌã£ã Üã›‡ãŠãâ½ã£¾ãñ ºãªË ¢ããËã ¦¾ãã¹ãõ‡ãŠãè ãä‡ãâŠ½ã¦ããè¦ã ¢ããÊãñÊãñ ºãªÊã Öã ¹ãÆ½ãìŒã 
Üã›‡ãŠ ‚ãÔãî¶ã †Àâ¡ãñË ¦ããËì‡ã‹¾ããÞããè ¹ããÖ¥ããè ‡ãñŠËñÊ¾ãã 96.67% Îãñ¦ã‡ãŠÅ¾ããâ¶ãã ¾ãã Üã›‡ãŠãÞãñ —ãã¶ã ‚ãÔãî¶ã ¦¾ãã½ãìßñ 
85.67% Îãñ¦ã‡ãŠÅ¾ããâ¶ããè ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ºãªË ãäªÔãî¶ã ¾ãñ¦ããñ. 

• †Àâ¡ãñË ¦ããËî‡ã‹¾ããÞããè ¹ããÖ¥ããè ‡ãñŠËñÊ¾ãã ãäÔã½ããâ¦ã Îãñ¦ã‡ãŠÅ¾ãã¶ãã ãä‡ãâŠ½ã¦ããè¦ããèË ºãªË ¾ãã Üã›‡ãŠãâÞãñ ‚ãÔãËñËñ —ãã¶ã (94.74 
%)Ìã ¦¾ãã½ãìßñ ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ‡ãñŠËñËã ºãªË (82.46%) ¾ããâÞãñ ¹ãÆ½ãã¥ã ¦ãìË¶ãñ¶ãñ ÔãÌããÃãä£ã‡ãŠ ‚ããÖñ.  

• †Àâ¡ãñË ¦ããËî‡ã‹¾ããÞããè ¹ããÖ¥ããè ‡ãñŠËñÊ¾ãã ËÖã¶ã Îãñ¦ã‡ãŠÅ¾ããâÞ¾ãã ãä‡ãâŠ½ã¦ããè¦ã ºãªË ¾ãã Üã›‡ãŠãâÞãñ ‚ãÔãËñËñ  —ãã¶ã 
(95.70%) Ìã ¦¾ãã½ãìßñ ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ‡ãñŠËñËã ºãªË (83.87%) ¾ããâÞãñ ¹ãÆ½ãã¥ã ¦ãìË¶ãñ¶ãñ ÔãÌããÃãä£ã‡ãŠ ‚ããÖñ. 

• †Àâ¡ãñË ¦ããËî‡ã‹¾ããÞããè ¹ããÖ¥ããè ‡ãñŠËñÊ¾ãã ½ã£¾ã½ã Îãñ¦ã‡ãŠÅ¾ããâ¶ããè ãä‡ãâŠ½ã¦ããè¦ããèË ºãªË ¾ãã Üã›‡ãŠãÞãñ ‚ãÔãËñËñ —ãã¶ã  
(97.50%) Ìã ¦¾ãã½ãìßñ ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ‡ãñŠËñËã ºãªË (86.67%)¾ããâÞãñ ¹ãÆ½ãã¥ã ¦ãìË¶ãñ¶ãñ ÔãÌããÃ¦ã •ããÔ¦ã Öãñ¦ãñ.  
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• †Àâ¡ãñË ¦ããËî‡ã‹¾ããÞããè ¹ããÖ¥ããè ‡ãñŠËñÊ¾ãã ½ããñŸ¿ãã Îãñ¦ã‡ãŠÅ¾ããâ¶ãã ãä‡ãâŠ½ã¦ããè¦ããèË ºãªË ¾ãã Üã›‡ãŠãÞãñ ‚ãÔãËñËñ —ãã¶ã 

(100%)  Ìã ¦¾ãã½ãìßñ ¹ããè‡ãŠ  ÀÞã¶ãñ¦ã ‡ãñŠËñËã ºãªË (93.33%) ¾ããÞãñ ¹ãÆ½ãã¥ã ¦ãìË¶ãñ¶ãñ ÔãÌããÃ¦ã •ããÔ¦ã ãäªÔãì¶ã 
‚ããËñ.  

 ‚ã¶ãì‡ãŠÀ¥ã 100% ¶ã Öãñ¥¾ãã½ããØãñ ¹ãì¤ãèË ¹ãÆ½ãìŒã ‚ã¡©ãßñ ãä¶ãªÎãÃ¶ããÔã ‚ããËñ. 

• Œãâ¡ãè¦ã Ìããè•ã¹ãìÀÌãŸã, Îããè¦ãØãðÖãâÞãñ ‚ãâ¦ãÀ Ìã ¼ãã¡ñ •ããÔ¦ã, ÔããŸÌã¥ãî‡ãŠ Ìã Îããè¦ãØãðÖ „¹ãËº£ã ¶ãÔã¥ãñ, ãäÔãâÞã¶ããÔããŸãè 
¹ãã¥¾ããÞããè ‡ãŠ½ããè „¹ãËº£ã¦ãã Ôãâ¹ã‡ãÃŠ ½ãã£¾ã½ããâÞãã ‚ã¹ãìÀã Ìãã¹ãÀ, ‚ããªã¶ããâÞ¾ãã •ããÔ¦ã ãä‡ãâŠ½ã¦ããè ‡ãŠ•ãÃ ‚ãããä¥ã Ô¨ããñ¦ããÞ¾ãã 
½ãããäÖ¦ããèÞãã ‚ã¼ããÌã ÎãÌã ¹ããè‡ãŠ Ìã ƒ¦ãÀ ãäÌã½¾ããÞ¾ãã ½ãããäÖ¦ããèÞãã ‚ã¼ããÌã ÌãñßñÌãÀ Œã¦ãñ ¶ã ãä½ãß¥ãñ, ÌããÖ¦ãì‡ãŠãèÞããè Ôãã£ã¶ãñ 
„¹ãËº£ã ¶ãÔã¥ãñ Ôãã½ãããä•ã‡ãŠ ÔãÖ¼ããØããÞãã ‚ã¼ããÌã, ÔãÖ‡ãŠãÀãÞãã ‚ã¼ããÌã Ìãõ—ãããä¶ã‡ãŠ ÒÓ›ãè‡ãŠãñ¶ããÞãã ‚ã¼ããÌã, ãäºã¾ãã¥ãñ 
„¹ãËº£ã ¶ãÔã¥ãñ, ãäÌãÔ¦ããÀ ÔãñÌããâÞããè ‚ã¹ãî¥ãÃ¦ãã ƒ.  

ÌãÀãèË ÔãÌãÃ ãä¶ãÓ‡ãŠÓããÄÌãÂ¶ã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ãã¶ãâ¦ãÀÞ¾ãã ‡ãŠãËŒãâ¡ã¦ã ¹ããè‡ãŠ ÀÞã¶ãñ¦ã ºãªË Üã¡î¶ã ‚ããËã Öñ 
ØãðÖãè¦ã‡ãŠ ãäÔã£ª ¢ããËñ ‚ããÖñ. 

„¹ãã¾ã¾ããñ•ã¶ãã 

‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã •¾ãã ‚ãããä©ãÃ‡ãŠ Üã›‡ãŠã¦ã ºãªÊã ¢ããÊãñ. ¦¾ãã½ãìßñ Ôãã£ããÀ¥ã¦ã: 55.26% Íãñ¦ã‡ãŠÅ¾ããâ¶ããè 
¹ããè‡ãŠ ÀÞã¶ãñ¦ã ºãªÊã ‡ãñŠÊ¾ããÞãñ ‚ãã¤ßÊãñ. ½ãã¨ã „ÀÊãñÊ¾ãã Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâÞããè ½ãããäÖ¦ããè ãä½ãßÌãî¶ã Üãñ¥ãñ Ìã ¦¾ããÞãñ 
‚ã¶ãì‡ãŠÀ¥ã ‡ãŠÀ¥ãñ ¾ãã¦ã ‚ã¶ãñ‡ãŠ ‚ã¡©ãßñ ‚ããÊãñ. ¾ãã ‚ã¡©ãß¿ããâÞãñ ãä¶ãÀã‡ãŠÀ¥ã ‡ãŠÀ¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. ¦¾ãã ‚ã¶ãìÓãâØãã¶ãñ ŒããÊããèÊã 
„¹ãã¾ã¾ããñ•ã¶ãã ½ãÖ§ÌããÞ¾ãã ŸÀ¦ãã¦ã -  

• Íãñ¦ããèÞ¾ãã „¦¹ããª‡ãŠ¦ãñ¦ã Ìãã¤ Öãñ¥¾ããÔããŸãè ØãÆã½ããè¥ã ¼ããØãã¦ã ‚ãŒãâ¡ãè¦ã Ìã Íã‡ã‹¾ã ãä¦ã¦ã‡ã‹¾ãã ‚ããä£ã‡ãŠ ‡ãŠãßãÔããŸãè Ìããè•ã¹ãìÀÌãŸã 
Öãñ¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. 

• Íãñ¦ããè¦ã ãä¶ã½ããÃ¥ã Öãñ¥ããÅ¾ãã Àãñ•ãØããÀãÞãñ ÔÌãÂ¹ã ÖâØãã½ããè ‚ãÔã¦ãñ. ¦¾ãã½ãìßñ ØãÆã½ããè¥ã ½ã•ãîÀ ÍãÖÀã‡ãŠ¡ñ Ô©ãÊããâ¦ããäÀ¦ã Öãñ¦ãã¦ã Ìã 
Íãñ¦ããè½ã£¾ãñ ½ã•ãîÀãâÞ¾ãã ¦ãì›Ìã¡¿ããÞããè Ôã½ãÔ¾ãã ãä¶ã½ããÃ¥ã Öãñ¦ãñ. ¦¾ãã‡ãŠãäÀ¦ãã ÖâØãã½ããÌ¾ããä¦ããäÀ‡ã‹¦ãÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã ØãÆã½ããè¥ã ¼ããØãã¦ã 
ƒ¦ãÀ àãñ¨ãã¦ã Àãñ•ãØããÀ ãä¶ã½ããÃ¥ã ÖãñƒÃÊã ¾ããÒãäÓ›¶ãñ ÍããÔã‡ãŠãè¾ã ¹ãã¦ãßãèÌãÀ ¹ãÆ¾ã¦¶ã Öãñ¥ãñ ‚ã¦¾ããÌãÍ¾ã‡ãŠ ‚ããÖñ. 

• ‚ãããä©ãÃ‡ãŠ Ôãì£ããÀ¥ããâ½ãìßñ ¹ããè‡ãŠÀÞã¶ãñ¦ã ºãªÊã ‡ãŠÀ¥¾ããÔããŸãè Íãñ¦ããè¦ã ½ããñŸ¿ãã ¹ãÆ½ãã¥ãã¦ã ¼ããâ¡ÌãÊããÞããè ØãÀ•ã ãä¶ã½ããÃ¥ã ¢ããÊããè 
‚ããÖñ. ¹ãÀâ¦ãì ‚ãã•ãÖãè ãäÌã§ãÔãâÔ©ãã½ãã¹ãÃŠ¦ã ¹ãìÀñÍãã ¼ããâ¡ÌãÊã ¹ãìÀÌãŸã Öãñ¦ã ¶ããÖãè. ½Ö¥ãî¶ã ãä‡ãŠ¹ãŠã¾ã¦ãÍããèÀ Ìã ¾ããñØ¾ã Ìãñßãè ¹ãìÀñÔãã 
¼ããâ¡ÌãÊã ¹ãìÀÌãŸã ‡ãŠÀ¥¾ããÔããŸãè ØãÆã½ããè¥ã ¼ããØãã¦ã ÔãâÔ©ãã¦½ã‡ãŠ ¹ãã¦ãßãèÌãÀ ãäÌã§ãÔãâÔ©ããÞãñ •ããßñ ÔãìÒ¤ ‡ãŠÀ¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. 

• ‡ãðŠÓããè ãäÌãÔ¦ããÀ ÔãñÌãã Ìã Ôãâ¹ã‡ãÃŠ ½ãã£¾ã½ããâÞ¾ãã ‚ã¹ãìÀã Ìãã¹ãÀ Öãñ¦ã ‚ãÔãÊ¾ãã¶ãñ ‚ã¶ãñ‡ãŠ ¾ããñ•ã¶ãã Íãñ¦ã‡ãŠÅ¾ããâ¹ã¾ãÄ¦ã ¹ããñÖÞã¦ã ¶ããÖãè. 
¦¾ããÔããŸãè ‡ãðŠÓããè ãäÌãÔ¦ããÀ ‡ãŠã¾ãÃ‰ãŠ½ã ‚ããä£ã‡ãŠ ¹ãÆ¼ããÌããè¹ã¥ãñ ÀãºããäÌã¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. ¦ãÔãñÞã Ôãâ¹ã‡ãÃŠ ½ãã£¾ã½ãã¦ãî¶ã Íãñ¦ã‡ãŠÅ¾ããâ¶ãã 
Íãñ¦ããèãäÌãÓã¾ããèÞ¾ãã „¹ã¾ãì‡ã‹¦ã ÔãîÞã¶ãã ½ããñ¹ãŠ¦ã ÌãñßñÌãÀ ªñ¥¾ããÞããè ¾ããñ•ã¶ãã ‡ãŠÀãÌããè. 

• ‡ãŠãÖãè Íãñ¦ã‡ãŠÀãè ¹ãŠßñ Ìã ¼ãã•ããè¹ããÊ¾ããÞããè ãä¹ã‡ãñŠ Üãñ… ƒãäÞœ¦ãã¦ã. ¾ãã ãä¹ã‡ãŠãâÞããè ÔããŸÌã¥ãî‡ãŠ ‡ãŠÀ¥¾ããÔããŸãè Íããè¦ãØãðÖñ ‚ã¦¾ãâ¦ã 
‡ãŠ½ããè ¹ãÆ½ãã¥ãã¦ã „¹ãÊãº£ã ‚ããÖñ¦ã. ½Ö¥ãî¶ã ØãÆã½ããè¥ã ¼ããØãã¦ã ãäŸ‡ãŠãäŸ‡ãŠã¥ããè Íããè¦ãØãðÖãâÞããè Ôããñ¾ã „¹ãÊãº£ã ‡ãŠÀ¥ãñ Ìã ¦¾ããÞãñ ¼ãã¡ñ 
Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ¹ãÀÌã¡ñÊã ƒ¦ã‡ãñŠÞã ŸñÌã¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. 
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• ‚ã¶ãñ‡ãŠ Íãñ¦ã‡ãŠÀãè Â¤ãè ¹ãÀâ¹ãÀãâÞ¾ãã ¹ãÆ¼ããÌãã½ãìßñ ¦ãÔãñÞã ¶ãÌããè¶ã „¹ã‰ãŠ½ã ‡ãŠÀ¥¾ãã¦ããèÊã £ãã¡Ôããè¹ã¥ããÞ¾ãã ‚ã¼ããÌãã½ãìßñ ‚ãããä©ãÃ‡ãŠ 

Ôãì£ããÀ¥ããâÞ¾ãã ‡ãŠãÊããÌã£ããè¦ã •ãñ ºãªÊã ¢ããÊãñ ¦¾ããâÞãñ ‚ã¶ãì‡ãŠÀ¥ã ‡ãŠÂ¶ã Íãñ¦ããèÌ¾ãÌãÔãã¾ãã¦ã Ôãì£ããÀ¥ãã ‡ãŠÀãè¦ã ¶ããÖãè¦ã. ¦¾ããÔããŸãè 
ØãÆã½ããè¥ã ¼ããØãã¦ã „ÞÞã ãäÍãàã¥ãã¦ã Ìãã¤  ‡ãŠÂ¶ã Ìãõ—ãããä¶ã‡ãŠ ÒãäÓ›‡ãŠãñ¶ã ãä¶ã½ããÃ¥ã ‡ãñŠÊãã ¹ãããäÖ•ãñ. 

• £ããÀ¥ãàãñ¨ã ÊãÖã¶ã ‚ãÔãÊ¾ãã½ãìßñ ‚ã¶ãñ‡ãŠ Íãñ¦ã‡ãŠÀãè Íãñ¦ããèÌ¾ãÌãÔãã¾ãã¦ã ¶ãÌããè¶ã „¹ã‰ãŠºã ÀãºããäÌã¦ã ¶ããÖãè¦ã. ‚ãÍããÌãñßãè ÔãÖ‡ãŠãÀãè 
¦ã¦ÌããÌãÀãèÊã Íãñ¦ããèÔã ¹ãÆãñ¦ÔããÖ¶ã ªñ¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. 

• Íãñ¦ããèàãñ¨ããÊãã ÊããØã¥ããÀñ Œã¦ãñ, ºããè-áãäºã¾ãã¥ãñ ¾ããÔããÀŒ¾ãã ‚ããªã¶ããâÞããè ¶ãñ½ã‡ã‹¾ãã ØãÀ•ãñÞ¾ãã Ìãñßãè ›âÞããƒÃ ãä¶ã½ããÃ¥ã Öãñ¦ãñ Ìã 
Íãñ¦ã‡ãŠÅ¾ããâ¶ãã ¦¾ããÞããè •ããÔ¦ã ãä‡ãâŠ½ã¦ã ²ããÌããè ÊããØã¦ãñ. ½Ö¥ãî¶ã ‚ããªã¶ããâÞãã ÌãñßñÌãÀ Ìã ãä‡ãŠ¹ãŠã¾ã¦ãÍããèÀ ¼ããÌãã¦ã ¹ãìÀñÔãã ¹ãìÀÌãŸã 
‡ãŠÀ¥¾ããÞããè ÍããÔã¶ãã¶ãñ ‡ãŠãß•ããè Ü¾ããÌããè. 

• ØãÆã½ããè¥ã ¼ããØãã¦ããèÊã ºãÖìÔãâŒ¾ã Íãñ¦ã‡ãŠÀãè ‚ã•ãî¶ãÖãè ¹ããè‡ãŠãäÌã½ãã Ìã ƒ¦ãÀ ½ããÊã½ã§ãñÞ¾ãã ãäÌã½¾ããÞãã Êãã¼ã Üãñ¦ã ¶ããÖãè¦ã. ¦¾ããºããºã¦ãÞãñ 
‚ã—ãã¶ã ªîÀ ‡ãŠÂ¶ã ãäÌããäÌã£ã ãäÌã½ãã ¾ããñ•ã¶ããâÞããè ½ãããäÖ¦ããè Íãñ¦ã‡ãŠÅ¾ããâ¹ã¾ãÄ¦ã ¹ããñÖÞããäÌã¥ãñ ØãÀ•ãñÞãñ ‚ããÖñ. 
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yàmwàÑÂààÞjà §ýàÓ ß ¥§ý Âàà½à§ýÎààeãu ¡Çuày 

ÃÖã×“ÖŸÖÖ ‹ÃÖ. ¾ÖÃÖÖ¾Öê, †×¾ÖÖÖ¿Ö ‹´Ö. ²ÖÖ×¾ÖÃ�ú¸ü, †ŸÖã»Ö ‹ÃÖ. �Ö¾ÆüÖôêû, •Öã�Ö×»Ö�ú¿ÖÖȩ̂ ü ¤ãü²Öê* 

 

 kÂàqÀãu yÙàÞà°uà ¡ÐmàÂàÞmÊ À©hÂàtÁuç âwÎàçxmß tÑàÊà˜ìþàm ¡Ît§ý, tåv§ý, âwÀsê, ¡qÊàÞm§ý ¢. ZàÀçÎààÞjç 
¥§ýØàã§ýÊ½à §ýÚÂà Êàk§ýLu ¥ç§u yào½ààÊç yàmwàÑÂà Ñç ¥§ý ¡àù Êàk iÊà½àç Ñàçu. ÀâÕà½àçm ÊàkÂààtàÞâ§ým Âàà½àã qà»þ½uàjç óçu 
w ¥§ý ÍuwOÐnm jvÂàÍuwÐnà âÂàtàê½à §ýÚÂà ¾uàm yàm¾u ºçþw½uàjç óçu ¾uàÞÂàà ùàwç vàªàmç. yàmwàÑÂààÞ°uà §ýàÓàm ÀâÕà½à 
sàÊmàm, âwÎàçxmß tÑàÊà˜ìþàm oàâtê§ý, ¡àânê§ý ¡àâ½à Êàk§ýLu ÕàçØàà°uà §ýyàç¹þãwÊ âwjàÊ §çýÌuày ¾uàÞjç uäªà ¡âmÎàu 
wèswÎààvã ¡yÌuàjç âÂàÀÎàêÂàày uçmç. yàmwàÑÂààÞ°uà ¢âmÑàyà°uà yÞÀsàêm tàâÑmã Àç½ààÊç qäÊà½àç, Zàâmtàvçh, âÎàvàvçh, vç½àã, 
£¾hÂàÂààmåÂà ZààÃm làvçvã qèºþ½à, mçÊ, sàç§ýÊÀÂà uà yàÊhã ZààjãÂà ÂàªàÊç w £¾hÂàÂàãm ÐnÓàÞwÚÂà ZààÃm làvçÌuà âwâwo sàèâm§ý 
qäÊàÍuàÞyÑ Âàà½àã Ñã ¾uàÞ°uà ÊàkwÞÎà, Îàày§ýàÞjà §íýt ¥§ÞýÀÊj yäyÞªàmq½àç ¢âmÑày âvâÑ½uày uà yàoÂààÞjã tàçvàjã tÀm 
âtÓmç. qäÊà½àç, âÎàvàvçh ¡àâ½à Âàà½à§ý Îààeãu qäÊàÍuàÞjà ¡Çuày §ýÚÂà ¢âmÑày§ýàÊàÞÂàã yàmwàÑÂààÞ°uà ¢âmÑàyàyÞÀsàêm kã 
tàÞ»þ½àã §çývã ¡àÑç ¾uàm §ýàÑã Zàtäh tmsçÀ ¡àqÌuàvà ºþÓ§ýq½àç âÀyåÂà uçmàm. £Àà. Îàày§ýàÞjà §íýt yàmwàÑÂààÞ°àà £Àuàjà 
§ýàÓ màç ¢.y.qå 230 §ýL ¢.y.qå. 50 ? qäÊà½ààtÁuç t¾Ðu, wàuå, ríûàÞ»þ ¡àâ½à sàªàwm qäÊà½àtÁuç ÊàkwÞÎààmãv Îàày§ýàÞ°uà 
yÞ©uçràrm ¥§ýwà§umà ¡à¼þÓm ÂààÑã myçj uà qäÊà½ààtÁuç ‘¡àÞoísæ¾u’ Ñç yÞràçoÂà âÀvç ¡yÌuàÂàç ¢âmÑày§ýàÊàÞÂàã ¾uà 
ÎàÆÀàÞ°uà yÞÀsàêm wçªàwçªàÓç ¡nê §ýà¼åþÂà ¾uàÞjã Êàk§ýLu OÐnmã w £¾qÙàã ºþÊâw½uàjà Zàu¾Âà §çývçvà ¡àÑç. 

 £qÊàçQý âwwàÀ Ñç yàmwàÑÂààÞ°uà ¢âmÑàyàm Zà§ýxàêÂàç âÀyåÂà uçmàm. qäÊà½àç, âÎàvàvçhãu qäÊàwç ¡àâ½à Âàà½à§ýÎààeãu 
yàoÂààÞjà ¥§ýâØàm âwjàÊ §çýÌuày yàmwàÑÂààÞ°uà ¢âmÑàyàyÞÀsàêm £qOÐnm §çýÌuà kà½ààËuà ZàÎÂààÞqè§ýL rÊãj £ÙàÊç âtÓå 
Îà§ýmàm w myà Zàu¾ÂàÑã §ýÊ½uàÞm ¡àvçvà ¡àÑç. E. J. Rapson, V. A. Smith, V. V. Mirashi, Rajgopalachari, 
Parbramhashastri, S. Rao, Ajaymitra Shastri, R. S. Morvanchikar ¢. yÞÎààço§ýàÞÂàã wÊãv qäÊàÍuàÞjà ¥§ýâØàm âwjàÊ 
§ýÚÂà §ýàÑã tmç ÂààçÀâwvçvã ¡àÑçm. mã ywàëjã tmç ªàíàü ¡àÑçm ¡yà uàjà ¡nê ÂààÑã, mÊ ¾uàqè§ýL yàmwàÑÂààÞ°uà 
¢âmÑàyà°uà âwwàù ràrãA°uà yÞÀsàêm màâ§êý§ý w qäÊàÍààâÂà™þ tàÞ»þ½àãmåÂà ytàoàÂà§ýàÊ§ý £ÙàÊç Îààço½uàjà Zàu¾Âà §çývçvà ¡àÑç. 
¾uàqè§ýL §ýàÑã tmàÞjà qÊàtÎàê ¡àq½à uà âºþ§ýà½àã içmvçvà ¡àÑç. Âàà½à§ýÎààeãu qäÊàÍuàÞ¡àoàÊç uà ÊàkwÞÎàà°uà Zàtäh ràrãAwÊ 
kàç Zà§ýàÎà q»þmàç màç qä¼çþ nàç»þ§uàm Ðq˜þ §ýÊ½uàÞm ¡àvçvà ¡àÑç –  

 yàmwàÑÂààÞjã Âàà½àã ywêZànt kçÈy âZàþÂyçq uàÂàç Zà§ýàâÎàm §çývã. ¾uàÞ°uà Âàà½uàÞjç w½àêÂà Zàntmß 1830 °uà 
ÀÎà§ýàmãv âZàÂyçq°uà vçhàm ¡à¼þÓmàm. ¢âv¥¹þ Âàç Zà§ýàâÎàm §çývçÌuà 1858 toãv qäÐm§ýàqàyåÂà ÀâÕà½à sàÊmàmãv 
Âàà½uàÞ°uà ¡Çuàyàvà ZààÊÞs làvà.1 uà Âàà½uàÞwÚÂà yàmwàÑÂààÞjã wÞÎààwÓ âÂàOÎjm §ýÊmàÞÂàà tàçvàjã tÀm âtÓàvçvã ¡àÑç. 
t¾Ðu, rPûàÞ»þ, âwÏ½àä ¡àâ½à sàªàwm qäÊà½ààmåÂà uà wÞÎààm 30 Îàày§ýàÞ°uà yäjãvà OÐw§ýàÊvç kàm ¡yvç mÊãÑã qäÊà½ààÞtÁuç 
ÊàkàÞjã wçªàwçªàÓã yÞ©uà uçmç. The Vayu refers to only 17, 18, 19 or 25 names and the `Bramhanda’ to 17 
while Vishnu mention 22, 24 or 23 names apposed to evidence of Matsya Purana which says that, there 
were 19 Kings, but 3 of manuscripts actually name 30.  While in others the number varies 21-28. In spite 
of varying numbers it generally accepted that there were 30 rulers who are clearly named. 2 qÊÞmä 
(¡àmàquëm ÄýQý 20 ÊàkàÞjã Âàà½àã yàq»þvçvã ¡àÑçm) qäÊà½ààmãv wÞÎààwÓ ¡kuâtØà ÎààeãAÂàã qäÊà½ààmãv tàâÑmã ¡àâ½à 
¥çâmÑàây§ý qåÂàâÂàêtàê½àà°uà ¡àoàÊç ¡Âwuànê §ýà¼åþÂà yàmwàÑÂà Îàày§ýàÞ°uà §íýtàÂàäyàÊ §ýàvhÞ»þ âÂàOÎjm §ýÊ½uàjà Zàu¾Âà 
§çývçvà ¡àÑç màç qä¼þãv Zàtà½àç ¡àÑç 3 – 
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SATVAHANAS : CHRONOLOGY AND ORDER OF SUCCESSION 

Chhimuka (Simuka) Satvahana  -  Krishna  
c. 52 – c. 30 BC      c.29-12 BC   
         
       Satakarni1 
       c.12 BC – c.AD 44 
 
       Vedisri2 
       Gautamiputra Satakarni 
       c.AD 61 – 90 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 qäÊà½ààÞÍuâmáÊQý §ýàÑã ÊàkàÞjã ÂààÞwç Ñã §ýçwÓ Âàà½uàÞwÚÂà Öààm Ñàçmàm. £Àà. tçiÐwàmã, Ð§ÞýÀyàm§ý½àJ, §ýàçâÎà§ýLqåØà 
yàm§ý½àJ  ¢. qÊÞmä wÞÎààwÓãm ¾uàÞjà §íýt ytkm ÂààÑã.4 Âàà½à§ýÎààeÖààÞÂàã Âàà½àçZà§ýàÊà°uà (Typological) ¡àoàÊàwÚÂà uà 
ÊàkwÞÎààmãv Îàày§ýàÞjà §íýt âÂàOÎjm §ýÊ½uàjà Zàu¾Âà §çývçvà ¡àÑç. ¾uà ¡àoàÊç yàmwàÑÂà iÊà½uàmãv qåwê§ýàvãÂà ¡àâ½à 
£ÙàÊ§ýàvãÂà Îàày§ýàÞjç ªà¹þ tàÞ»þ½uàjà Zàu¾Âà §çývçvà ¡àÑç. ¾uàZàtà½àç yàmwàÑÂà, âytä§ý, §æýÏ½à, yàm§ý½àJ Zànt, yàm§ý½àJ 
âõmãu (Zànt w âõmãu uàwÚÂà ¢âmÑày§ýàÊàÞtÁuç tmsçÀ ¡àÑçm), ¡âqv§ ýÑç Êàkç yàmwàÑÂààÞ°uà ¡àÊÞsã°uà §ýàÓàmãv mÊ 
ªààèmtãqäØà yàm§ý½àJ, wâÎàâ™þqäØà qäÓäätàwã, wâÎàâ™qäØà Ð§ýÂÀ yàm§ý½àJ, wâÎàâ™þqäØà âÎàwóã qäÓätàwã, ªààèmtãqäØà uÖà yàm§ý½àJ, 
tà¼þÊãqäØà Îà§ýyçÂà, ªààèmtãqäØà âwku yàm§ý½àJ, wâÎàâ™þqäØà jÞ»þÐwàmã ¡àâ½à qäÓätàwã âõmãu ¢. Îàày§ý Ñç £ÙàÊ§ýàvãÂà Ñàçmç. 

 qäÊà½ààÞmãv uàÀãm 30 ÊàkàÞ°uà yåjãvà tàÂu §ýÚÂà âwâwo ¢âmÑày§ýàÊàÞÂàã ¾uàjà §ýàvhÞ» ¢.y.qå. 230 mç ¢.y. 
230 ¡yç ¥§ÞýÀÊãm 460 wxF ¥w¼þà ZàÀãiê ¡yàwà ¡yç tm tàÞ»þvçvç ¡àÑç. uàtÁuç V. A. Smith, S. K. Gopalachari, A. 
S. Altekar ¡àâ½à V. V. Mirashi uàÞjà ytàwçÎà ¡àÑç mÊ ¢âmÑày§ýàÊàÞ°uà ÀäyËuà ªà¹þàZàtà½àç yàmwàÑÂààÞ°uà £Àjàjà §ýàÓ Ñà 

Vasishthiputra 
Pulumavi 

c.AD. 91- 118 

Vasishthiputra 
Satakarni 

c.AD. 119- 47 

Vasishthiputra 
Sivasri Pulumavi 

c.AD. 148- 55 

Vasishthiputra 
Skandha Satkarni 3 

c.AD. 156- 70 

Gautamiputra 
Yajna Satkarni 

c.AD. 171- 99 

Gautamiputra 
Vijaya Satkarni 

c.AD. 200 - 205 

Vasisthiputra 

Vijaya Satkarni 

    

Vasusthiputra 
Pulumavi 

c.AD. 226 - 32 

Vasisthiputra 
Chanda Satkarni 

c.AD. 206 - 15 
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¢.y.qå. qâÑÌuà Îàm§ýà°uà tÁuàm ¡yàwà.  `The second group dated the event to the last Quarter of first 

century B.C. and believe in shorter chronology’. 5 uà tmàvà ¡àÊ. kã. sàÞ»þàÊ§ýÊ, ¥j. yã. ÊàujàèoåÊã, »þã. yã. 
yÊ§ýàÊ uàÞÂàã qä˜þã âÀvã ¡àÑç. qäÊà½ààÞjà ¡àoàÊ iç¤ýÂà ¥j. yã. ÊàujàèoåÊãAÂàã uà tmày qä̃ þþã ÀçmàÞÂàà qäÊà½ààjà ¡àoàÊ içm ÈÑ¹þvç 
¡àÑç §ýL, §ýà½wàuÂà ¡àâ½à yäÎàtêÂà wÊ ‘¡àÂoí âytä§ý ÑÌvà §ýÊçv ¡àâ½à ÎàäÞªà yÙàçjç ¡wÎàçx Âà˜ §ýÚÂà Ñã qæ¿wã yÞqàÀÂà §ýÊçv.’ 
Ñç âwoàÂà hÊç ¡yçv mÊ §ýàÑã wxàêquëm âytäh Ñà yäÎàtêÂàjà yt§ýàvãÂà Ñàçmà (¢.y.qå 40 – 30) w ¢.y.qå. qâÑÌuà 
Îàm§ýàm màç Ñàç¤ýÂà ªàçvà Ñç Âàà§ýàÊmà uç½ààÊ ÂààÑã. 6 qÊríûÎààeãAÂàã §ýàçSþþãâvÞªààv uçnç yàq»þvçÌuà Âàà½uàÞ¡àoàÊç âytäh Âàç 
§ý½wàjà qÊàsw §ýÚÂà ¢.y.qå. 30 và yàmwàÑÂà yÙàçjã ÐnàqÂàà làvã ¡yÌuàjç tm tàÞ»þvç ¡àÑç. 7 qÊríûÎààeãAjç Ñç tm 
ªàíàü oÊÌuày ¡yç vÕààm uçmç §ýL, ¢.y.qå. 187 và Îàçw¹þjà tàèuê Îàày§ý ræÑôn uàjà wo §ýÚÂà qäÏuâtØàÎàäÞªà Ñà yÙàçwÊ 
¡àvà. ÎàäÞªààÞjã yÙàà 112 wxàëquëm â¹þ§ývã. ¾uàÂàÞmÊ 45 wxF §ý½wàÞÂàã ÎààyÂà §çývç. 112 ¡àâ½à 45 ¥§åý½à 157 wxçê Ñàçmàm 
187 toåÂà 157 wxF wkà §çýÌuày ¢.y.qå. 30 Ñà §ýàÓ uçmàç mnàâq uà yÞÀsàêm tmsçÀ ¡àÑçm. kÊ ¢.y.qå. 230 Ñà 
yàmwàÑÂààÞ°uà £Àuàjà §ýàÓ tàÂàvà mÊ tªà £ÙàÊçm uà §ýàvhÞ»þàm £ÙàÊ§ýàvãÂà tàèuê, myç°à  ¾uàÂàÞmÊ yÙàwçÊ ¡àvçvç ÎàäÞªà 
¡àâ½à §ý½w uàÞ°uà ÎààyÂà§ýàÓàm yàmwàÑÂààÞjã Êàkâ§ýu OÐnmã §ýÎàã Ñàçmã? mç tàÞ»þâv§ý Ñàçmç §ýL ÐwmÞØà? ¡yà ZàÎÂà £qOÐ¿àm 
ÊàÑmàç. ¡àk rÊçj ¢âmÑày§ýàÊ ¢.y.qå. qâÑÌuà Îàm§ýàjç tm ÍuQý §ýÊmàm Ñà yàmwàÑÂààÞ°uà £¾§ýxàêjà §ýàÓ ¡yàwà uà 
tmày ªàíàü tàÂàmàm. Êàçâtvà nàqÊ uàÞ°uà tmàÂàäyàÊ, In the first century B.C. the Satvahana Dynasty was 
established in Western Deccan. 8 

 ÀâÕà½àçm tàmæyåj§ý Âààwç OÐw§ýàÊ½uàjã q÷m yàmwàÑÂààÞÂàã OÐw§ýàÊvçvã Ñàçmã qÊÞmä ¡àÊÞsã°uà §ýàÓàmãv Îàày§ýàÞjã 
Âààwç tàmæyåj§ý ¡à¼þÓåÂà uçm ÂààÑãm. ªààèmtãqäØà yàm§ý½àJ qàyåÂà wâÎàâ™þqäØà jÞ»þÐwàmã quëm°uà yätàÊç ¡àºþ mç Âàð¤ý Îàày§ýàÞÂàã 
tàmæyåj§ý ÂààÞwç oàÊ½à §çýÌuàjç Âàà½à§ýÎààeãu qåÊàÍuàÞwÚÂàÑã Ðq˜þ Ñàçmç. ‘ªààèmtã qä¾my ym§ý½ày’ ¡yç Zàà§æým sàxçmãv £Ìvçh 
Âàà½uàÞwÚÂà ¡Þ§ýLm §çývçvç ¡à¼þÓmàm. ¡àÊÞsã°uà §ýàÓàmãv yàmwàÑÂààÞÂàã tàmæyåj§ý Âààwç oàÊ½à §çývçvã Âàyvã mÊãÑã 
¾uàÞ°uà §äýÓàm âeuàÞjà tàÂàyÂtàÂà âÂàOÎjmj §çývà kàm Ñàçmà. yàm§ý½àJ Zànt°uà ¥§ýà Âàà½uàwÊ tÑàÊnã wÞÎààmãv ¾uàjã 
Êà½àã ÂààªàâÂà§ýà uàjç âjØà ¡yvçvç kàç»þÂàà½àç £qÊàçQý tmày qä̃ þã Àçmç. `Nagnika was first Indian Queen to have old 
coins liberal attitude towards women and their high social status appear to be the unique phenomenon 
of the Satvahana period”9  

 yàmwàÑÂààÞÂàã ¡àqÌuà Âàà½uàÞwÊ Zàà§æým sàxçmj vçh ¡Þâ§ým §çývçvç ¡àÑçm. yàmwàÑÂààÞ°uà qåwJ tàèuê §ýàÓàmãv 
ytíà¹þ ¡Îààç§ý Âàç âÎàvàvçhàÞwÊãv vçhàÞyàºþã Zàà§æým sàÏàçvàj ZààoàÂu âÀvçvç âÀyåÂà uçmç. ¾uàtäÓç yàÑkã§ýj Zàà§æým Ñã ¾uà 
§ýàÓàmãv vàç§ýsàxà ¡yàwã. yàmwàÑÂààÞjç ¡àmàquëm 37 âÎàvàvçh £qvÆo làvçvç ¡àÑçm. ¾uàqè§ýL 28 âÎàvàvçh 
tÑàÊà ì̃þàm mÊ 9 ¡àÞoíàm ¡àÑçm. uà ywàëwÊãv vçh Ñç tÑàÊà ì̃þã Zàà§æým tÁuç w ríàûã âvqãm ¡àÑçm.10 käÂÂàÊ uçnãv 
Âàà½àçià¹þàm yàmwàÑÂàwÞÎàà°uà yÞÀsàêm ¡âmÎàu tÑ¾wàjã tàâÑmã âtÓmç. ríûàÂàÞÀ ÀçÎàqàÞ»çÞþ°uà tmç yàmwàÑÂà ÊàkwÞÎààjç Àçw§äýv 
qä½àç âkÌüàmãv käÂÂàÊkwÓ Âàà½àçià¹þàm ¡àÑç. ¾uàj yàmwàÑÂà Êàk§åývàmãv âytäh ¡àâ½à ¢mÊ ÊàkqäÚxàÞjç qämÓç §ýàçÊvçvç 
¡àÑçm. ¾uàÞ°uà Îàãxêsàªàã ¾uàÞjã Âààwç tÑàÊà˜ìþàmãv Zàà§æým sàxçm §ýàçÊvçvã ¡àÑçm mçÞÍÑà yàmwàÑÂà Êàk§äv Ñç âÂàßyÞÎàuq½àç 
tÊàºþã ¡àÑç.11 ÂààâÎà§ý vçhàm £Ìvçâhm ‘§ýÑàq½à Zàuämà ªààçwoêÂà wànàwÐàä óç½àãy’ uà wà§uàmãv §ýÑàq½à Ñç §ýàxàêq½ààjç 
Zàà§æým Úq ¡àÑç w mç jàÞÀãjç Âàà½àç Ñàçu ¡àâ½à tÑ¾wàjã ràr §ýL ¾uàjç ZàjvÂà yàmwàÑÂààÞ°uà Êà³uàm ¡yàwç ¡àâ½à §ýÀàjãm 
uàtäÓç ¡àÊÞsã°uà §ýàÓàmãv yàmwàÑÂààÞÂàà jàÞÀãjã ÐwmÞØà Âàà½àã qà»þ½uàjã ªàÊk q»þvã Âàyàwã. ÂàÑqàÂààÎàã làvçÌuà 
yÞixàêÂàÞmÊ yàmwàÑÂààÞÂàã ¡àoã ¾uàÞjãj Âàà½àã qäÂàtäêôãm (Counter Struck) §ýÚÂà wàqÊvã ¡àâ½à ÂàÞmÊ ÐwmÞØàq½àç jàÞÀãjã 
ZàâmtàuäQý Âàà½àã qà»þvã. 1906 tÁuç kàçÞªàv¹çÞþsã (âkÌÑà ÂààâÎà§ý) uçnç 13,250 Âàà½uàÞjà yÞj yàq»þvà. uà yÞjàm ¥§ý¹Üà 
ªààèmtãqåØà yàm§ý½àJjã 9,270 Âàà½àã Ñàçmã. £wêÊãm 3,980 Âàà½àã ÂàÑqàÂà uà Âàæqâmjã Ñàçmã.12 ªààèmtãqäØà w ÂàÑqàÂààm làvçÌuà 
Êàk§ýLu yÞixàêjà tÑ¾wàjà qäÊàwà ÈÑ½àåÂà uà yÞjàjç (Hoard) tÑ¾w ¡àÑç. uà âwkuàjà £Ìvçh qäÓåtàwã°uà ÂààâÎà§ý 
âÎàvàvçhàm ¡àvçvà ¡àÑç. ¾uàm ªààèmtãqåØààvà ’Îà§ýuwÂàqÌvwâÂàxäÀÂày’¡àâ½à ‘§äývuÎàZàâm™þàqÂà§ýÊy’ ¡yà £Ìvçh ¡àÑç. 
wÊãv jjFwÚÂà ¡àq½ààÞy §ýàÑã ràrã vÕààm uçmàm. ¾uàqè§ýL qâÑvã - yàmwàÑÂààÞÂàã Zàà§æým sàxçjà wàqÊ §çývçvà ¡àÑç. ÀäyÊã 
- §ýàxàêq½à Ñç jàÞÀãjç Âàà½àç ¾uàÞÂàã qà»þvç ¡yàwç â§Þýwà ¾uàÞ°uà Êà³uàm mã Zàjvãm ¡yàwã ÈÑ½àåÂà ¡àÊÞsã°uà §ýàÓàmãv 
yàmwàÑÂààÞjã jàÞÀãjã Âàà½àã âÀyåÂà uçm ÂààÑãm. ¡àâ½à âmyÊã – ªààèmtãqäØààjà §ýàÓ yàmwàÑÂààÞ°uà qäÂàÚ¾nàÂààjà ¡àÑç ¡àâ½à 
ÂàÑqàÂààwÊ âtÓâwvçÌuà ¾uà°uà âÎàvàvçhãu £Ìvçhày Ñç Âàà½à§ýÎààeãu qäÊàwç s§§ýtmà ZàÀàÂà §ýÊmàm.  

 yàmwàÑÂààÞÂàã ¡àqÌuà £¾§ýxàêrÊàçrÊj m¾§ýàvãÂà tàèuê yàtíà³uàmãv §ýàÑã ÄýàÊ tàçºþà såsàªà âtÓâwvçvà ÂàÍÑmà. 
¡àÊÞsã°uà §ýàÓàmãv yàmwàÑÂà Ñç Âààw ¡yvçvã Âàà½àã käÂÂàÊvà yàq»þvçvã ¡àÑçm. According to the early coins and 
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inscriptional evidence, Naneghat and Nevasa site, the territories under  the earliest groups of aims of 
the like Satvahanas, Satkarni and Satishri were around Nevasa, Tripuri, Vidhisha, Vidarbha and Central 

Talanghana areas 
13

 ªààèmtãqäØà yàm§ý½àJ°uà §ýàÓàm m¹þãu ¡àÞoí w §ýÂààê¹þ§ý Ñà ZàÀçÎà âÞkÞ§ý½uàm ¡àvà. yàmwàÑÂààÞ°uà 
Âàà½uàÞwÊãv ªàkvÕtã uà Zàâm§ýà°uà yÞÀsàêm Ðq˜þ §ýÊmàÞÂàà ÎààçsÂàà ªààçhvçÞ°uà tmç yàm§ý½àJ âõmãu°uà §ýàÓàqàyåÂà uà âjÂÑàjç 
¡Þ§ýÂà  ¾uàÞ°uà Âàà½uàÞwÚÂà ZàÀâÎàêm làvçvç ¡àÑç. tàÓwà, yàm§ý½àJ°uà màÆuàm ¡àÌuàÂàÞmÊ Ñç Zàmã§ý mçnåÂà iç½uàm ¡àvçvç 
Ñàçmç.14 yàmwàÑÂààÞ°uà Âàà½uàÞjç yÞju Ñç tÑàÊà˜ìþ, tÁuZàÀçÎà, ¡àÞoíZàÀçÎà, §ýÂààê¹þ§ý ¡àâÀ âwÐmæm sàªààmåÂà yàq»þvçvç ¡àÑçm. 
¾uà ¡àoàÊç uà §äýÓàmãv âwâwo Îàày§ýàÞ°uà §ýàÓàmãv yàtíà³u âwÐmàÊàjã §ýÌqÂàà uçmç. uÖàóã yàm§ý½àJjç ÀàçÂà âÎà»þà°uà 
kÑàkàjç âjØà ¡yvçvç Âàà½àç Ñç §ýàçÊàçtÞ»þv°uà â§ýÂààËuàwÊ yàq»þÌuàÂàç ¾uà°uà §ýàÓàm yàmwàÑÂààÞÂàã ¡àªÂàçu ¡àâÎàuàÎàã 
ÍuàqàÊã ¡àià»þã içmÌuàjç yÞ§çým âtÓmàm. ¡nàêm Ñà sàªà uÖàóã°uà màÆuàm ¡yàwà. qäÊà½ààm uÖàóãÂàç Àãiê§ýàÓ 27 wxF 
ÎààyÂà §çýÌuàjç Ààhvç ¡àÑç. uàvà Âàà½à§ýÎààeãu ¡àoàÊ vàsvçvà ¡àÑç. A Terracotta mould which contain 3 
sockets for portrait coins of Gautamiputra Yajneshri Satkarni has been found at Paithan. It reveals 3 
different portraits Yajneshri. They show young middle aged and old portrait of King. 15 ¡nàêm uàwÚÂà uÖàóãÂàç 
Àãiê§ýàÓ ÎààyÂà §çýÌuàjç âÂàÀÎàêÂàày uçmç.  

  yàmwàÑÂààÞ°uà ZààÀçâÎà§ý âwÐmàÊàjã ¡àâ½à Îàày§ýàÞ°uà §ýàÓàâwxuãjã tàâÑmã Àç½uày âºþ§ýâºþ§ýà½ààÑCÂà yàq»þvçvç 
¾uàÞjç Âàà½uàjç yÞj Ñç ¡Îàà Zà§ýàÊç ¾uàÞ°uà ¢âmÑàyvçhÂààm yÑàÉusåm ºþÊmàm. mËÑàÓà (âk. ¡§ýàçvà) uçnãv yàq»þvçÌuà 
Âàà½àçyÞjàm uà ÊàkwÞÎààmãv kwÓqày rÑämç§ý Îàày§ýàjã Âàà½àã ZààÃm làvçvã ¡àÑçm. 1939 tÁuç mËÑàÓà uà âºþ§ýà½àã 
1600 Âàà½uàÞjà yÞj (Hoard) ZààÃm làvà ¡yåÂà ¾uàtÁuç yàm§ý½àJ, âyÊã qäÓätàwã, wàâÎàâ™þqäØà yàm§ý½àJ, âÎàwâyÊã qäÓätàwã, 
Ð§ÞýÀ yàm§ý½àJ, âyÊã uÖà yàm§ý½àJ, âwku yàm§ý½àJ, §ý½àê yàm§ý½àJ, âyÊãy§ý yàm§ý½àJ ¡àâ½à âyÊãqäÓätàwã (mæmãu ?) uà 
Îàày§ýàÞjã Âààwç ¡yvçvã Âàà½àã Ñàçmã. Ñã Âàà½àã qàç¹þãÂàjã ¡àÑçm. 16

 (Potin is an alloy of copper, tin, zinc and lead) 
wÊãv Âàà½àã Ñã âtó oàmåjã ¡yåÂà Ñã Âàà½àã ªààçvà§ýàÊ ¡àÑçm. uàwÊ ¥§ýà ràkåy ÎàäÞ»þà £Þjàwvçvà ªàk (Upraised Trunk) 

¡à¼þÓmàç. 
17

  

 This Houard also indicates that the Vidarbha earia was under the Satavahanas at least from the 
time of Gautamiputra Satkarni till its down fall.18 

 yàmwàÑÂààÞÂàã ¡àqÌuà §ýàÓàm wèâÎà˜îþuqå½àê ¡Îàã jvÂàÍuwÐnà âÂàtàê½à §çývççvã Ñàçmã. uàjç £¾§æý˜þ £ÀàÑÊ½à ÈÑ½àkç 
âwâwo âºþ§ýà½ààÑCÂà yàq»þ½ààÊã ¾uàÞjã Âàà½àã Ñàçu. Ñã Âàà½àã ¡àk ¾uàÞ°uà ¢âmÑàyàmãv ¡yvçvã qàç§ýÓã sÚÂà §ýà¼þ½uày 
¡nàêm ¢âmÑàyàwÊ Âàwà Zà§ýàÎà ¹þà§ý½uày yÑàÉu §ýÊmàm. uàwÚÂà ¾uàÞjã £¾qÙàã, ZààÀçâÎà§ý âwÐmàÊ, Îàày§ýàÞjã yÞ©uà, sàxà, 
otê ¢. ¡Âàç§ý ÕàçØààmãv tàâÑmã Àç½uàm ¡àqvç uàçªàÀàÂà Àçm ¡àÑçm. 
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1) ÕàØàq ÂàÑqàÂàjç qäÂàtäêâôm Âàà½àç jçÑËuàwÊ yàmwàÑÂààÞjç £³kèÂà âjÂÑàjç ¡Þ§ýÂà §çývçvç ºþÓ§ýq½àç âÀym ¡àÑç. tàªàãv 

ràkåy wkí âjÂÑ ¡Þ§ýLm ¡àÑç.  

2) wâÎà™þqäØà qäÓätàwãjç jàÞÀãjç ZàâmtàuäQý Âàà½àç. 

3) ªàkvÕtã ²þàq âÎàÎàà°uà Âàà½uàjç âjØà.  

4) mçÊ uçnãv §èý. ÊàtâvÞªàÃqà vàtmäÊç Îàày§ýLu yÞªàíÑàvuàm ºçþwvçvã ªàkvÕtã  ²þàq tàmãjã täôà. 

5) yàmwàÑÂààÂààÞjç qàç¹þãÂà oàmåjç Âàà½àç ÎàäÞ»þà £Þjàwvçvà ªàk ¡àâ½à ¾uàwÊãv Zàà§æým sàxà w  ríàûãvãqãmãv 

‘yàm§ý½ày’ Ñà vçh Ðq˜þq½àç âÀym ¡àÑç. uà Âàà½uà°uà tàªàãv ràkåy £³kèÂà âjÂÑ ¡àÑç.  
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   IMPACT OF CARTOON CHANNELS VEIWING ON AGGRESSION AND 
MENTAL HEALTH AMONG CHILDREN 

 
Mayuri Sharma, C.P.Labhane*,  P.A.Baviskar 

                                                                    
ABSTRACT 

The present study was conducted to see the aggression level of viewing cartoon 
channels on secondary school going students of Jalgaon City. Mental health was 
measured by Anandkumar and Giridhar Thakur (1986) Mental health inventory.While 
Dr.Mathur & Dr.Bhatnagar Aggression scale was used to measure the aggression level 
of the students. For this study a sample of 40 male & female students of age range 14-16 
years studying in secondary school classes were selected from different school of 
Jalgaon city. 
Keywords- Children viewing the different cartoon channels, Mental Health,Aggression.  
* Address to whom the correspondence shall be made. 

INTRODUCTION - 
When in the past time TV had come into our country, every person was excited about it. 
Nowadays TV is a common thing, which is available in our house. Some people watch 
TV to escape to their difficulties in real life. Fantasy and reality are very difficult to tell 
apart for children. TV requires as much concentration as reading. If kids watch lot of 
TV, they will get used to it and want be able to concentrate at school. Kids who have 
TV in their room cannot focus on their homework because of it. Day time sleepiness for 
kids is caused by late night TV watching. TV can affect kid’s health behavior and 
family life in negative ways. 

There were many shows like MAD (music, art and dance) and Backyard Science, which 
were purely based on new ideas. Unique concepts like MAD had great art and the 
drawing which they used to show were totally unique and awesome and in Backyard 
Science children used to invert new things by waste in the Backyard which would make 
science interesting as most of the children doesn’t like it. 

There are some good and some bad influence of TV shows. When the children see the 
cartoon or cartoon films, their concentration is so deep that it has great impact on their 
mind. Consequently they imitate the character of the cartoon film, which has impressed 
them most and they imitate that character as much as they talk like them and behave like 
them. They develop the style, hair style, life style of character in themselves. They 
identify themselves with the character. 
 
SOME IMPORTANT CONCEPTS OF THE STUDY:- 
AGGRESSION:-The internal infliction of some form of harm on others. 
Behavior directed toward the goal of harming another living being who is motivated to 
avoid such treatment. 
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MENTAL HEALTH:- 
Mental health describes a level of psychological well-being, or an absence of a mental 
disorder. 
 
The World Health Organization defines mental health as "a state of well-being in which 
the individual realizes his or her own abilities, can cope with the normal stresses of life, 
can work productively and fruitfully, and is able to make a contribution to his or her 
community". 
 
AIM OF THE STUDY:- 
The major aim of the present study is to find out the relationship between two variables 
namely aggression and mental health and also find out the influence of sex difference on 
aggression and mental health of the male and females children.  

SCOPE OF THE STUDY:- 
A total sample of 40 children 20 girls and 20 boys from different places of Jalgaon city 
were collected. The age range of the subject was 14 to 16 years. 

OBJECTIVES:- 
The main objectives of the study are as follows: 
1) To study the aggression in children, who watch the TV more than two hours. 
2) To study the mental health in children, who watch the TV less than two hours. 
3) To study the aggression in male children. 
4) To study the mental health in female children. 
5) To study the other factors affecting mental health of the male and female 
children. 

HYPOTHESIS:- 
1) There is significant difference of aggression in male and female students, who watch 

TV less than two hours. 
2) There is significant difference of mental health in male and female children, who 

watch TV less than two hours. 
3) There is significant difference of mental health in female children, who watch TV 

less than two hours and more than two hours. 
4) There is significant difference of aggression of male children, who watch TV less 

than two hour and more than two hour. 
5) There is significant difference of aggression of male and female children, who 

watch TV more than two hour. 
6) There is significant difference of mental health of male and female children, who 

watch TV more than two hour. 

LIMITATIONS OF THE STUDY:- 
The data is collected from Jalgaon city. It is collected from some schools and some 
other public places like garden of the city. So it is the limit of the data collection. 
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VARIABLES- 

Table  
No. Variables Nature of variables 
1 Sex difference Independent Variable 
2 Time  Independent Variable 
3 Aggression Dependent Variable 
4 Mental health Dependent Variable 

  
SAMPLING  
A sample is a relatively small number of participants drawn from an entire population. 
For this study a random sample of 40 students were collected. In which 20 male and 20 
female children had participated. The data was collected from different places of 
Jalgaon city. 
 
EXPERIMENTAL DESIGN- 
The present investigation is designed as 2×2 factorial design, to study the aggression 
and mental health of the children. As well as to study an influence of sex difference on 
aggression and mental health. 
 
TOOLS- 
Following instruments have been used for the purpose of the present study. 
1. Aggression scale - Of Dr. G. P. Mathur and Dr. Raj kumari Bhatnagar (1985) 
Aggression scale is used to study the level of aggression in any age group (above 14 
years) Now it consists of 55 items. Each item describes different forms of individual’s 
aggression in different situation. It is a likert type’s 5 point scale. In the scale items are 
in two forms i.e. positive & negative. 30 items are in positive form & 25 in negative 
form. In positive form of items, scores will be given as 5,4,3,2,1, respectively & in 
negative form of items, scores will be given as 1,2,3,4,5 respectively. 

 Reliability – Was .88 in males & .81 in females.  

 Validity- Was .80 in males & .78 in females. 

2.  Mental health inventory - Of Anandkumar and Giridhar Thakur (1986) 
Scoring - 
It is a 5 point scale. In this scale, statements are in two forms i.e. positive and negative. 
25 statements are in positive forms and 25 in negative form. In positive form of 
statements, scores will be given as 5, 4, 3, 2, 1 respectively and in negative form of 
statement scores will be given as 1, 2, 3, 4, 5. 
 
Reliability- 
The sample of 200 males and 200 females was used to develop the test. The reliability is 
.74 to .88. 
 
Explanation of Statistical Results :  
In this part investigator has explained the results related to statistical analysis and 
hypothesis. 
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1) Hypothesis -1 there is the significant difference of aggression in male and female 
students, who watch TV less than two hours. 

 Girls Boys 
Total 10 10 

Mean 212.5 214.9 

S.D. 9.86 10.66 

‘t’ Value 1.67 

 Non-significant. 
 
2) Hypothesis -2 there is the significant difference of mental health in male and female 
children, who watch TV less than two hours. 

 Girls Boys 
Total 10 10 

Mean 125.8 128.5 

S.D. 8.70 13.20 

‘t’ Value 1.83 

 Non-significant. 
 
3) Hypothesis -3 there is the significant difference of mental health in female children, 
who watch TV less than two hours and more than two hours. 

 Less than two hours 
(Girls) 

More than two hours 
(Girls) 

Total 10 10 

Mean 125.8 129.7 

S.D. 8.70 11.92 

‘t’ Value 2.72 

 Significant 
4) Hypothesis -4 there is the significant difference of aggression of male children, who 
watch TV less than two hour and more than two hour. 

 Less than two hours 
(Boys) 

More than two hours 
(Boys) 

Total 10 10 

Mean 214.9 219.9 

S.D. 10.66 10.36 
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‘t’ Value 3.47 

 Significant 
  
5) Hypothesis -5 there is the significant difference of aggression of male and female 
children, who watch TV more than two hour. 

 Girls                    Boys 
Total 10 10 

Mean 218.8 219.9 

S.D. 10.43 10.36 

‘t’ Value 0.76 

 Non-Significant 
 
6) Hypothesis -6 there is the significant difference of mental health of male and female 
children, who watch TV more than two hour 

 Girls                    Boys 
Total 10 10 

Mean 129.7 123.7 

S.D. 11.92 16.58 

‘t’ Value 3.57 

                                         Significant 
 
CONCLUSIONS/RESULTS – 
Hypothesis no-01 the above table-no-01 is presenting the aggression among both male 
and female students. Investigator has selected 10 girls and 10 boys for study. The 
obtained‘t’ value is 1.67. So, we can say that there is not a significant difference of 
aggression in male and female students and the hypothesis presented by investigator is 
non-significant.  

Hypothesis no-02 the above tableno-02 is presenting the mental health of both male 
and female students. Investigator has selected 10 girls and 10 boys for study. The 
obtained‘t’ value is 1.83. So, we can say that there is not a significant difference of 
mental health in male and female students and the hypothesis presented by investigator 
is non-significant.  

Hypothesis no-03 the above table no-03 is presenting the mental health of female 
students. Investigator has selected 20 girls for study. The obtained‘t’ value is 2.72. So, 
we can say that there is significant difference of mental health in female students and 
the hypothesis presented by investigator is significant at 0.05 levels.  
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Hypothesis no-04 the above table-no-04 is presenting the aggression among male 
students. Investigator has selected 20 boys for study. The obtained‘t’ value is 3.47. So, 
we can say that there is significant difference of aggression in male students and the 
hypothesis presented by investigator is significant at 0.05 and 0.01 levels.  

Hypothesis no-05 the above table no-05 is presenting the aggression among both male 
and female students. Investigator has selected 10 girls and 10 boys for study. The 
obtained‘t’ value is 0.76. So, we can say that there is not a significant difference of 
aggression in male and female students and the hypothesis presented by investigator is 
non-significant.  

Hypothesis no-06 the above table no-06 is presenting the mental health among both 
male and female students. Investigator has selected 10 girls and 10 boys for study. The 
obtained‘t’ value is 3.57. So, we can say that there is significant difference of mental 
health in male and female students and the hypothesis presented by investigator is 
significant at 0.05 and 0.01 levels.  

MAJOR FINDINGS OF THE STUDY – 
In this study, results have been discussed. Investigator has studied an influence of sex 
difference on aggression and mental health of the students. Result shows that sex 
difference did not indicate significant influence on aggression but it indicates the 
significant influence on mental health and on the basis of mean differences, female 
students exhibited good mental health as compared to male students. 
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‘{V‘§Xm§À¶m nmbH$m§À¶m d¡dm{hH$ g‘m¶moOZmMm Aä¶mg 

 
‘mYwar nmQ>rb, ew^m§Jr nmQ>rb, JUoe gmoZdUo, ZraO Xod* 

´ÖÖÖÃÖ¿ÖÖÃ¡Ö ×¾Ö³ÖÖ�Ö, ´Öæôû•Öß •ÖêšüÖ ´ÖÆüÖ×¾ÖªÖ»ÖµÖ, •Öôû�ÖÖ¾Ö 
 
Jmofdmam  
‘{V‘§XËdmÀ¶m g‘ñ¶oZo 3% OZg§»¶m nr{S>V Amho. ¶m g‘ñ¶oMm gdm©{YH$ à^md hm Hw$Qw>§~mda d 
n¶m©¶mZo nmbH$m§da nS>V AgVmo. ¶m g‘ñ¶o‘wio nmbH$m§À¶m gm‘m{OH$ OrdZmda Ogm n[aUm‘ hmoVmo 
VgmM nañna g§~§Ymdahr nS>V Agmdm Ago bjmV Amë¶mdéZ "‘{V‘§X ‘wbm§À¶m nmbH$m§Vrb 
d¡dm{hH$ g‘m¶moOZmMm Aä¶mg' hm {df¶ {ZdS>Ê¶mV Ambm. àñVwV Aä¶mgmgmR>r à‘moXHw$‘ma d 
H§$MZm amohVJr  (1976) ¶m§Mr d¡dm{hH$ g‘m¶moOZ MmMUr dmnaÊ¶mV Ambr. ‘Ü¶‘mZ, à‘mU 
{dMbZ 'F' d 't' Q>oñQ> dmnéZ gm§p»¶H$s¶ {díbofU H$aÊ¶mV Ambo. ¶m emoYmA§Vr Ü¶mZmV Ambo H$s 
gm‘mÝ¶ ‘wbm§À¶m nmbH$m§er VwbZm H$aVm ‘{V‘§X ‘wbm§À¶m nmbH$m§Vrb d¡dm{hH$ g‘m¶moOZ {ZåZ 
ñVamMo AmT>iyZ Ambo. 

‘wb^yV g§H$ënZm : ‘{V‘§X, d¡dm{hH$ g‘m¶moOZ 
 

àñVmdZm  

 AmOMo OrdZ ho ’$ma H$R>rU Am{U Jw§VmJwVrMo Pmbobo Amho. Ë¶mV ‘mZ{gH$ VmU-VUmd 
dmT>bobo {XgyZ ¶oVmV. g‘mOm‘Ü¶o, Hw$Qw>§~m‘Ü¶o dmdaVm§Zm ì¶{º$bm {d{dY ŷ{‘H$m nma nmS>mì¶m 
bmJVmV. ñWmZmZwgma ŷ{‘H$m ~XbVmV. n¶m©¶mZo Ë¶m ŷ{‘Ho$V AgUmè¶m ì¶{º$À¶m dV©Zm~ÔbÀ¶m 
Anojm ~XbVmV. d¡dm{hH$ OrdZhr ¶mbm AndmX Zmhr. {ddmh hm gwédmVrnmgyZ ‘mZdr OrdZmV 
‘hÎdmMr ŷ{‘H$m ~OmdV Ambm Amho. ""{ddmh hm EH$ ‘Zmogm‘m{OH$ KQ>H$ Amho d Ë¶mbm g§ñH¥$Vr 
AmH$ma XoVo. {ddmh g§~§YmV ^m¡{VH$, gm‘m{OH$ Am{U ‘mZ{gH$ KQ>H$ A§V ŷ©V AgVmV.'' (h{ZªJ 
Am{U h{ZªJ, 1956) 
 {ddmh åhUOo ì¶{º$À¶m OrdZmVrb gdm©V ‘moR>o n[adV©Z hmo¶. {ddmh hm ì¶{º$À¶m 
Am¶wî¶mVrb g‘mYmZmMm, AmZ§XmMm d ‘m§Jë¶mMm jU g‘Obm OmVmo. Á¶m‘wio {ddmh, Hw$Qw>§~ d 
ì¶{º$OrdZmg gwIg‘mYmZ d ñW¡¶© bm^Vo. ì¶º$s {ddmh H$aVo Voìhm Amnbo EH$ N>moQ>ogo Ka Agmdo, 
‘ybo-~mio Agmdr, Amnë¶mbm gm‘m{OH$ XOm©, ñW¡¶© {‘imdo Aem BÀN>m ‘Zmer ~miJVo. 
EH$‘oH$m§À¶m Xþ:ImnmgyZ gwQ>H$m ìhmdr Agohr {Vbm dmQ>Vo. Ë¶m‘wio {ddmh H$aVm§Zm ~hþg§»¶ ì¶qº$Mm 
Ñ{ï>H$moZ gH$mamË‘H$ AgVmo d Vmo d¡dm{hH$ g‘m¶moOZmbm nmofH$ AgVmo. 
 {ddmhm‘wio ór-nwéf, nVr-nËZr ¶m ZmË¶mZo ~m§Ybo OmVmV. Amnë¶m gd© JaOm§gmo~V b¢{JH$ 
JaOm, àOmoËnmXZ ¶mgma»¶m à‘wI JaOm Vo nyU© H$aVmV. g‘mOmMo gmVË¶ {Q>H$dyZ R>odÊ¶mgmR>r 
d¡dm{hH$ g‘m¶moOZmV àOmoËnmXZ AË¶mdí¶H$ AgVo. gm‘mÝ¶nUo J^m©dñWonmgyZ d {deofV: AnË¶ 
OÝ‘mZ§Va ‘mVm-{nË¶m§À¶m {XZH«$‘mV ’$aH$ nS>Vmo d dV©ZmVhr Vmo OmUdm¶bm bmJVmo. d¡dm{hH$ 
g‘m¶moOZmda Hw$Qw>§~mVrb ‘wbm§Mm ‘hÎdnyU© à^md {XgyZ ¶oVmo. ‘wbm§Mo dmJUo, ~mobUo, AmOmanU B. 
KQ>H$ Ë¶mMà‘mUo ‘yb Oa {dH$bm§J Agob Va 
Ë¶mMm gdm©V A{YH$ à^md ‘mVm-{nË¶m§À¶m d¡dm{hH$ g‘m¶moOZmda Pmbobm {XgyZ ¶oVmo.  gm‘mÝ¶ ‘yb 
Agob Va nVr-nËZrbm d¡dm{hH$ g‘m¶moOZmV g‘ñ¶m d AS>Wio H$‘r  ñdénmMo AgVmV. ¶mCbQ> 
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Oa ‘yb ‘{V‘§X, ì¶§J ñdénmMo Agob Va ‘mVm-{nË¶m§Zm ‘wbm§Mo g‘m¶moOZ gmYVm§Zm J§^ra d ì¶mnH$ 
ñdénmÀ¶m AS>MUr AZw^dmbm ¶oVmV d d¡dm{hH$ g‘m¶moOZmV A{YH$ g‘ñ¶m {Z‘m©U hmodyZ d¡dm{hH$ 
g‘m¶moOZ {ZåZ XOm©Mo KSy>Z ¶oVo. 
 

CÔoe  
1) ‘{V‘§X ‘wbm§À¶m nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ Aä¶mgUo. 
2) gm‘mÝ¶ d ‘{V‘§X ‘wbm§À¶m nmbH$m§À¶m d¡dm{hH$ g‘m¶moOZmVrb ôX Aä¶mgUo. 
 

J¥{hVHo$  
1) ‘{V‘§X ‘wbm§À¶m nmbH$m§er VwbZm H$aVm gm‘mÝ¶ ‘wbm§À¶m nmbH$m§Mo d¡dm{hH$  g‘m¶moOZ Cƒ 
XOm©Mo AmT>iyZ ¶mdo.III 
2) gm‘mÝ¶ ‘wbm§À¶m AmB©-dS>rb nmbH$mV d¡dm{hH$ g‘m¶moOZmV gmW© ôX AmT>iyZ ¶mdm.III 
3) ‘{V‘§X ‘wbm§À¶m AmB©-dS>rb nmbH$mV d¡dm{hH$ g‘m¶moOZmV gmW© ôX AmT>iyZ ¶mdm.III 

g§emoYZ AmamIS>m 

qbJ 
KQ>ZmË‘H$ àmén 

 (2 x 2 factorial design) 
‘{V‘§X ‘wbm§Mo 

nmbH$  
gm‘mÝ¶ ‘wbm§Mo 

nmbH$ 
EHy$U 

AmB© 20 20 40 
dS>rb 20 20 40 
EHy$U 40 40 80 

 
Z‘yZm   
 àñVwV g§emoYZmgmR>r OiJmd ehamVrb  EHy$U 80 nmbH$m§Mm Z‘wZm >KoÊ¶mV Ambm. ¶m‘Ü¶o 
‘{V‘§X ‘wbm§Mo 20 AmB© d 20 dS>rb Ago EHy$U 40 nmbH$ VgoM gm‘mÝ¶ ‘wbm§Mo 20 AmB© d 20 
dS>rb Ago EHy$U 40 nmbH$m§Mr {ZdS> Ho$br. ¶mV H$moUË¶mhr àH$maMo {dH$bm§J ‘wbm§À¶m (A§Y, 
‘wH$-~Yra) nmbH$m§Mm g‘mdoe H$aÊ¶mV Ambm Zmhr. 
 
n[adV©H$  
 i) ñdV§Ì n[adV©H   
  ‘{V‘§X ‘wbm§Mo nmbH$  -  1) AmB© 2) dS>rb 

 ii) ‘Ü¶dVu n[adV©H  -   
  gm‘mÝ¶ ‘wbm§Mo nmbH$ - 1) AmB© 2) dS>rb 

 iii) naV§Ì n[adV©H$ - d¡dm{hH$ g‘m¶moOZ 

g§emoYZ gm{hË¶  
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 àñVwV g§emoYZmV ‘{V‘§X d gm‘mÝ¶ ‘wbm§À¶m nmbH$m§Mm Aä¶mg H$aÊ¶mgmR>r Hw$‘ma à‘moX 

Am{U amohVJr H§$MZm (1976) ¶m§Mr Marital Adjustment Questionnaire (MAQ) 
hr MmMUr dmnaÊ¶mV Ambr Amho. ¶m MmMUrMr {dídgZr¶Vm Spilt-  help method - .70, Test - 
retest method - 0.84 Amho.  

à{H«$¶m  
 gd©àW‘ àXÎm Jmoim H$aÊ¶mgmR>r g§emoYH$mZo  OiJmd ehamVrb ImoQ>o ZJa ¶oWrb CËH$f© 
{dÚmb¶mg ôQ> XoD$Z VoWyZ H$mhr  ‘{V‘§X ‘wbm§Mr Zmdo d KamMo nÎmo {‘i{dbo. Ë¶mZ§Va g§emoYH$mZo  
OiJmd ehamVrb 6 Vo 18 d¶moJQ> AgUmè¶m gm‘mÝ¶ d ‘{V‘§X  ‘wbm§À¶m nmbH$m§Mr MmMUr 
gmoS>{dÊ¶mgmR>r AZw‘Vr KoVbr. nmbH$m§Zm MmMUr gmoS>{dÊ¶m~m~V gyMZm XoÊ¶mV Amë¶m. gyMZm 
g‘Oë¶m H$s Zmhr ¶mMr ImÌr Ho$br. g‘Oë¶m ZgVrb Va gyMZm§‘Ü¶o ¶oUmè¶m AS>MUr Xÿa H$aÊ¶mV 
Amë¶m. Amnbr CÎmao JmonZr¶ R>odbr OmVrb Ago AmídmgZ XoD$Z àm‘m{UH$nUo CÎma XoÊ¶mg 
gm§{JVbo. H$mhr nmbH$ dmMÊ¶mg Ag‘W© Agë¶mH$maUmZo g§emoYH$mZo  ñdV: {dYmZ  hiy-hiy, ñnï> 
CƒmamV d AmdmOmV MT>-CVma Z AmUVm gma»¶m ñdamV dmMbo. nmbH$m§Zr gm§{JVbobo CÎma 
g§emoYH$mZo  "hmo¶' qH$dm "Zmhr' ‘Ü¶o ñdV: Z‘yX Ho$bo. MmMÊ¶m d¡¶{º$H$[aË¶m gmoS>dyZ KoVë¶m. 
 

gm§p»¶H$s¶ {díbofU  
 àñVwV g§emoYZmV g§emoYH$mZo CÔrï>m§Mr d J¥{hVH$m§Mr ‘m§S>Ur H$éZ Ë¶mZwgma àË¶oH$ JQ>mVrb 
{dMaU emoYÊ¶mÀ¶m CÔoemZo  'F' test H$mT>br Á¶m JQ>mÀ¶m g§X^m©V 'F' test 0.05 ñVamda gmW©H$ 
Ambr Ë¶mM JQ>mVrb {^ÞVm emoYÊ¶mÀ¶m CÔoemZo 't' test. Ho$br Jobr.  't' test. Mr gmW©H$Vm 
pñdH$maÊ¶mgmR>r 0.05 ñVamMm à¶moJ H$aÊ¶mV Ambm. (~d} ~r.EZ.2007) 
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’${bVo -  
'F' table 

H«$. VwbZm JQ N Mean F df Significant 
1 ‘{V‘§X ‘wbm§Mo nmbH$ d gm‘mÝ¶ 

‘wbm§Mo nmbH$ 
80 140.63 48.86 79 0.01 

2 ‘{V‘§X ‘wbm§Mo AmB© nmbH$ d 
gm‘mÝ¶ ‘wbm§Mo AmB© nmbH$ 

40 53.94 15.29 39 0.01 

3 ‘{V‘§X ‘wbm§Mo dS>rb nmbH$ d 
gm‘mÝ¶ ‘wbm§Mo dS>rb nmbH$ 

40 92.35 38.29 39 0.01 

4 gm‘mÝ¶ ‘wbm§Mo AmB© d  dS>rb 
nmbH$ 

40 7.55 18.84 39 NS 

5 ‘{V‘§X ‘wbm§Mo AmB© d dSr>b nmbH$ 
 

40 33.05 9.93 39 0.01 

>     darb Vm{bHo$déZ Ago bjmV ¶oVo H$s, ‘{V‘§X d gm‘mÝ¶ ‘wbm§Mo nmbH$, ‘{V‘§X d gm‘mÝ¶ 
‘wbm§Mo AmB© nmbH$, ‘{V‘§X d gm‘mÝ¶ ‘wbm§Mo dS>rb nmbH$ VgoM ‘{V‘§X ‘wbm§Mo AmB© d dS>rb 
nmbH$ ¶m§À¶m JQ>mMm 'F' ‘yë¶ gmW©H$ ôX Xe©{dVo. AWm©V Ë¶mVrb {dMaU g‘mZ Zmhr.åhUyZ Ë¶m§MoM 
't' ‘yë¶ H$mT>Ê¶mV Ambo Amho. (Subashini 2006) 
 na§Vw gm‘mÝ¶ ‘wbm§Mo AmB© d dS>rb nmbH$ ¶m§À¶m JQ>mMo 'F' ‘yë¶ ho  g‘mZ AgyZ Ë¶mVrb 
{dMaU g‘mZ Amho. Ë¶mV ôX AmT>iyZ Ambm Zmhr åhUyZ Ë¶mMo 't' ‘yë¶ H$mT>Ê¶mV Ambobo Zmhr. 

‘{V‘§X ‘wbm§Mo nmbH$ d gm‘mÝ¶ ‘wbm§Mo nmbH$ 

 
 
 N Mean     SD      t  df Significant level 

 40 20.77  1.69  7.51  78   0.01 

 40 23.04  1.58 
 darb Vm{bHo$déZ Ago bjmV ¶oVo H$s, ‘{V‘§X ‘wbm§À¶m nmbH$m§Mm  Mean- 20.77  d 
gm‘mÝ¶ ‘wbm§À¶m nmbH$m§Mm Mean - 23.04 Amho. Ë¶m§Mo t ‘yë¶ 7.51 AgyZ Vo 0.05 Vo 0.01 ¶m 
ñVamda gmW© ôX Xe©{dVo. ¶mdéZ ‘{V‘§X ‘wbm§À¶m nmbH$m§À¶m d¡dm{hH$ g‘m¶moOZmnojm gm‘mÝ¶ 
‘wbm§À¶m nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ Mm§Jë¶m XOm©Mo {XgyZ ¶oVo. 
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‘{V‘§X ‘wbm§Mo AmB© nmbH$ d gm‘mÝ¶ ‘wbm§Mo AmB© nmbH$ 

 
 

 N Mean     SD      t  df Significant level 

 20 20.08  1.69  4.16  38   0.01 

 20 23.05  1.85 
 

 darb Vm{bHo$déZ Ago bjmV ¶oVo H$s, ‘{V‘§X ‘wbm§À¶m AmB© nmbH$m§Mm  Mean -20.08 

d gm‘mÝ¶ ‘wbm§À¶m AmB© nmbH$m§Mm Mean - 23.05 Amho. Ë¶m§Mo t ‘yë¶ 4.16 AgyZ Vo 0.05 Vo 
0.01 ¶m ñVamda gmW© ôX Xe©{dVo. ¶mdéZ gm‘mÝ¶ ‘wbm§À¶m AmB© nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ 
‘{V‘§X ‘wbm§À¶m AmB© nmbH$m§nojm  Mm§Jë¶m XOm©Mo {XgyZ ¶oVo. 

 
‘{V‘§X ‘wbm§Mo dS>rb nmbH$ d gm‘mÝ¶ ‘wbm§Mo dS>rb nmbH$ 

 
 

 N Mean     SD      t  df Significant level 

 20 20.75  1.69  6.66  38   0.01 

 20 23.75  1.25 
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 darb Vm{bHo$déZ Ago bjmV ¶oVo H$s, ‘{V‘§X ‘wbm§À¶m dS>rb nmbH$m§Mm  Mean - 
20.75 d gm‘mÝ¶ ‘wbm§À¶m dS>rb nmbH$m§Mm Mean -23.75 Amho. Ë¶m§Mo t ‘yë¶ 6.66 AgyZ Vo 
0.05 Vo 0.01 ¶m ñVamda gmW© ôX Xe©{dVo. ¶mdéZ gm‘mÝ¶ ‘wbm§À¶m dS>rb nmbH$m§Mo d¡dm{hH$ 
g‘m¶moOZ ‘{V‘§X ‘wbm§À¶m dS>rb nmbH$m§nojm  Mm§Jë¶m XOm©Mo {XgyZ ¶oVo. 

‘{V‘§X ‘wbm§Mo AmB© d dS>rb nmbH$  

 
 
 N Mean     SD      t  df Significant level 

 20 20.08  1.69  0.09  38   NS 

 20 20.75  1.69 
 
 

 darb Vm{bHo$déZ Ago bjmV ¶oVo H$s, ‘{V‘§X ‘wbm§À¶m  AmB© nmbH$mMm  Mean-20.08  
d  dS>rb nmbH$m§Mm Mean -20.75 Amho. Ë¶m§Mo t ‘yë¶ 0.09 BVHo$ AgyZ Vo 0.05 Vo 0.01 ¶m 
XmoÝhr ñVamda gmW© ôX Xe©{dV Zmhr. ¶mdéZ ‘{V‘§X ‘wbm§À¶m nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ g‘mZ 
ñdénmMo AmT>iyZ Ambo Amho. 

 
{ZîH$f©  
1)   A) ‘{V‘§X ‘wbm§À¶m nmbH$m§er VwbZm H$aVm gm‘mÝ¶ ‘wbm§À¶m nmbH$m§Mo  d¡dm{hH$ g‘m¶moOZ 

Cƒ XOm©Mo AmT>iyZ Ambo. 
 ~) ‘{V‘§X ‘wbm§À¶m AmB© nmbH$m§er VwbZm H$aVm gm‘mÝ¶ ‘wbm§À¶m AmB© nmbH$m§Mo d¡dm{hH$ 

g‘m¶moOZ Cƒ XOm©Mo AmT>iyZ Ambo. 
 H$) ‘{V‘§X ‘wbm§À¶m dS>rb nmbH$m§er VwbZm H$aVm gm‘mÝ¶ ‘wbm§À¶m dS>rb nmbH$m§Mo 

d¡dm{hH$ g‘m¶moOZ Cƒ XOm©Mo AmT>iyZ Ambo. 
2) gm‘mÝ¶ ‘wbm§À¶m AmB©-dS>rb nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ g‘mZ AmT>iyZ Ambo. 
3) ‘{V‘§X ‘wbm§À¶m AmB©-dS>rb nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ g‘mZ AmT>iyZ  Ambo. 
MMm©  
 d¡dm{hH$ OrdZmVrb nVr-nËZrÀ¶m g‘m¶moOZmda AZoH$ KQ>H$m§Mm à^md {XgyZ ¶oVmo. Ë¶mVrb 
EH$ ‘hÎdmMm KQ>H$ åhUOo Ë¶m§Mr ‘ybo hmoV. Amnbo ‘yb AmOmar Oar nS>bo Var Ë¶mMm VmU 
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nmbH$m§da ¶oVm§Zm {XgVmo. ‘J ‘yb {dH$bm§J Agob  d {dH$bm§JVm OÝ‘^a amhUma Agob Va ? ¶m 
àíZmÀ¶m AZwf§JmZo àñVwV {df¶ g§emoYH$mZo {ZdS>bm.  
 àñVwV emoYmV Ago AmT>iyZ Ambo H$s ‘{V‘§X ‘wbm§À¶m nmbH$m§Mo d¡dm{hH$ g‘m¶moOZ EH${ÌV 
ÑîQ>çm d ñdV§Ì ÑîQ>çm (‘{V‘§Xm§Mr AmB© d gm‘mÝ¶m§Mr AmB©; ‘{V‘§XmMo dS>rb d gm‘mÝ¶m§Mo dS>rb) 
{ZåZ ñVamMo AmT>iyZ ¶oVo. ¶mMo H$maU ho Agmdo H$s, gm‘mÝ¶ ‘ybo hr ‘{V‘§X ‘wbm§À¶m VwbZoV A{YH$ 
ñdmdb§~r, O~m~Xma AgVmV. ¶mCbQ> ‘{V‘§Xm§Mm {dH$mg ‘mJmgbobm Agë¶mZo Ë¶m§Zm X¡Z§{XZ 
H$m‘H$mOmV (CXm.Am§Kmoi H$aUo, H$nS>o KmbUo B.) AmB© d{S>bm§Mr gVV ‘XV bmJVo. BVH$oM Zìho Va 
hr ‘XV H$Yr H$Yr OÝ‘^a bmJUmar AgVo. Ë¶m‘wio ‘{V‘§Xm§Mo nmbH$ ho ^{dî¶m{df¶r Ho$di 
qMVmVya Zìho Va H$mhrgo hVme Pmbobo AgVmV. 
 Ë¶mM~amo~a BVa ZmVodmB©H$, gJog§~§Yr d eoOmarnmOmar H$iV ZH$iV ¶m ‘wbm§Mm {VañH$ma 
H$aVmV dm ZH$mo {VVH$s ghmZw ŷVr Xe©{dVmV hr ~m~ nmbH$m§Zm Hw$R>o Z² Hw$R>o ~moMV AgVo. 
 ¶m{edm¶ OÝ‘^a ghZ H$amdm bmJUmè¶m ¶m ÌmgmMo H$maU ho AmnU ZgyZ Amnbm OmoS>rXma 
Agmdm Aem Z¡g{J©H$ ^mdZm Ë¶m§Zm dmQ>V AgVmV. ¶m d BVa AZoH$ H$maUm§‘wio Ë¶m§À¶mVrb 
d¡dm{hH$ g‘m¶moOZ {ZåZ ñVamMo AmT>iyZ ¶oV Agmdo. ¶m ~m~tdéZ H$mhrgo Xÿa Agë¶m‘wio gm‘mÝ¶ 
‘wbm§À¶m nmbH$m§Vrb d¡dm{hH$ g‘m¶moOZ ‘{V‘§X ‘wbm§À¶m nmbH$m§nojm Cƒ àVrMo AmT>iV AgVo. 
 àñVwV emoY hm ‘¶m©XrV n[adoemV, ñWmZmV Ho$bm Agë¶mZo A{YH$ R>mog {ZîH$fm©gmR>r ‘moR>m 
àXÎm KoD$Z d AÝ¶ {dH$bm§J ‘wbm§À¶m nmbH$m§Mm Aä¶mg H$aUo AJË¶mMo Amho Ago emoY H$Ë¶m©g 
Z‘yX H$amdogo dmQ>Vo. 
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¹ãÆÔ¦ããÌã¶ãã 

 ½ããäÖÊãã ÌãØãÃ Öã Ôã½ãã•ããÞãã ‚ã£ããÃ ¼ããØã. ¾ãã ÌãØããÃ¶ãñ ÔÌã¦ã:Þããè ¹ãÆØã¦ããè ‡ãŠÂ¶ã ÀãÓ›È „¼ããÀ¥ããè ‡ãŠã¾ããÃ¦ã ½ãÖ§ÌããÞããè ¼ãÀ 
›ã‡ãŠãÌããè, ½Ö¥ãî¶ã ¦¾ããÔããŸãè ¦ãßãØããßã¹ããÔãî¶ã ÔãÌãÃ Ô¦ãÀãÌãÀãèÊã ½ããäÖÊããâ¶ãã Ôãàã½ã, ÔãºãÊã ºã¶ããäÌã¥¾ããÔããŸãè ãä¶ãÀãä¶ãÀãßñ „¹ãã¾ã, 
£ããñÀ¥ãñ, ‡ãŠã¾ãÃ‰ãŠ½ã ‚ããŒãÊãñ •ãã¦ãã¦ã. ¦¾ããâÞãñ ¹ãÆÍ¶ã Ôããñ¡Ìã¥¾ããÔããŸãè ‚ããâ¦ãÀÀãÓ›Èãè¾ã Ô¦ãÀãÌãÀ ¹ããäÀÓãªã, ½ãñßãÌãñ ‚ãã¾ããñãä•ã¦ã ‡ãñŠÊãñ 
•ãã¦ãã¦ã. ÔÌãã¦ãâ¨¾ããñ§ãÀ ‡ãŠãÊãŒãâ¡ã¦ã ¼ããÀ¦ããè¾ã ½ããäÖÊããâÞ¾ãã ÍãÖÀãè ¼ããØãã¦ããèÊã ½ããäÖÊããâÞ¾ãã ª•ããÃ¦ã ©ããñ¡ãÔãã ¹ãŠÀ‡ãŠ ¹ã¡Êãã ‚ããÖñ. 
ãäÍãàã¥ããÞãã ¹ãÆÔããÀ ÖãñÌãî¶ã ‚ã¶ãñ‡ãŠ àãñ̈ ãã¦ã ¦¾ããÞãã ãäÍãÀ‡ãŠãÌã ¢ããÊãã ‚ããÖñ. ‚ãããä©ãÃ‡ãŠÒÓ›¿ãã ¹ãÀãÌãÊãâºã¶ã ©ããñ¡ñ ‡ãŠ½ããè ¢ããÊãñ ‚ããÖñ. 
¹ãÀâ¦ãì ‚ã•ãî¶ãÖãè ãäÌã‡ãŠãÔããÞããè ¹ãŠßñ ÔãÌãÃ Ô¦ãÀãâÌãÀãèÊã ½ããäÖÊããâ¹ã¾ãÄ¦ã ¹ããñÖÞãÊããè ¶ããÖãè¦ã. ºãÖìÔãâŒ¾ã ½ããäÖÊããâÞ¾ãã ª•ããÃ¦ã, ¹ããäÀãäÔ©ã¦ããè¦ã 
¹ãŠãÀÔãã ¹ãŠÀ‡ãŠ ¶ããÖãè. ØãÆã½ããè¥ã ¼ããØãã¦ããèÊã ºãÖìÔãâŒ¾ã ½ããäÖÊãã ãä¶ãÀàãÀ ‚ãÔãî¶ã ØãÀãèºããèÞãñ ‡ãŠÓ›½ã¾ã •ããèÌã¶ã ¦¾ããâ¶ãã ‡ãâŠŸãÌãñ ÊããØã¦ã 
‚ããÖñ. Íãñ¦ããèãäÍãÌãã¾ã „ªÀãä¶ãÌããÃÖãÞãñ ªìÔãÀñ Ôãã£ã¶ã ¦¾ããâ¶ãã „¹ãÊãº£ã ¶ããÖãè. ¦ãÀãèÖãè ¦¾ãã Íãñ¦ããèÌãÀÔãì£ªã ¦¾ããâÞãã ½ããÊã‡ãŠãè Ö‡ã‹‡ãŠ 
¶ããÖãè. ¦ãñ©ããèÊã ¹ãìÂÓã ÌãØãÃ ¦¾ããâÞ¾ãã‡ãŠ¡ñ ‡ãñŠÌãß ‡ãŠÓ› ‡ãŠÀ¥ããÀãè ½ããäÖÊãã ‡ãŠã½ãØããÀ Ìã „¹ã¼ããññØ¾ã ÌãÔ¦ãî ¾ãã ÒÓ›ãè¶ãñÞã ¹ããÖ¦ããñ. ½ãØã 
ÔãºãÊã ‡ãŠÍãã Öãñ¥ããÀ ? ¦¾ãã½ãìßñÞã ¾ãã ºãÖìÔãâŒ¾ã ½ããäÖÊããâÞãñ Øããõ¥ã¦Ìã ªîÀ ¢ããÊãñÊãñ ¶ããÖãè. ¦ãñÌÖã ¦¾ããÔããŸãè ÍããÔã¶ããÞãñ 
¹ããäÀ¥ãã½ã‡ãŠãÀ‡ãŠ „¹ãã¾ã Ìã Ôã½ãã•ã ¹ããäÀÌã¦ãÃ¶ã ¾ããâÞããè •ããñ¡ †‡ãŠª½ã Öãñ¥ãñ •ãÂÀ ‚ããÖñ. 

 ½ããäÖÊããâÞ¾ãã ãäÔ©ã¦ããè¦ã Ôãì£ããÀ¥ãã Üã¡Ìãî¶ã ‚ãã¥ã¥¾ããÔããŸãè ÔÌãã¦ãâ¨¾ã¹ãîÌãÃ ‡ãŠãßã¹ããÔãî¶ã ‚ã¶ãñ‡ãŠ Ôãì£ããÀ‡ãŠãâ¶ããè ½ããñÊããÞãñ 
¾ããñØãªã¶ã ãäªÊãñÊãñ ‚ããÖñ. ½ãÖã¦½ãã •¾ããñãä¦ãÀãÌã ¹ãìŠÊãñ, ãäÌãÓ¥ãîÍããÔ¨ããè ¹ãâ¡ãè¦ã, Øããñ¹ããß Øã¥ãñÍã ‚ããØãÀ‡ãŠÀ, ¹ãâ¡ãè¦ãã À½ããºããƒÃ, Àã•ãã 
Àã½ã½ããñÖ¶ã Àãù¾ã, ¡ãù. ºããºããÔããÖñºã ‚ããâºãñ¡‡ãŠÀ, ½ãÖã¦½ãã Øããâ£ããè ¾ãã Ôã½ãã•ãÔãì£ããÀ‡ãŠãâÞãñ ¦¾ãã¦ã ½ãÖ§ÌããÞãñ ¾ããñØãªã¶ã ‚ããÖñ. ¦¾ããâ¶ããè 
½ããäÖÊããâÞãñ •ããèÌã¶ã Ôãì£ããÀ¥¾ããÔããŸãè ‚ã¶ãñ‡ãŠ ¹ãÆ¾ã¦¶ã ‡ãñŠÊãñ. ‚ãã¹ãÊããè ŒãÀãèŒãìÀãè ‚ãããä¥ã ½ãìÊã¼ãî¦ã ¹ãÆØã¦ããè Öãñ¥¾ããÔããŸãè 
½ããäÖÊããâãäÌãÂ£ª •ããñ ‚ã¶¾ãã¾ã Üã¡¦ããñ ¦ããñ ªîÀ ‡ãŠÂ¶ã ¦¾ããâ¶ãã ÔããÌãÃ•ããä¶ã‡ãŠ •ããèÌã¶ãã¦ã ¹ããäÀ¹ãî¥ãÃ Ôãâ£ããè ²ããÌããè, ‚ãÔãñ ¹ãâ¡ãè¦ã 
•ãÌããÖÀÊããÊã ¶ãñÖÂ ¾ããâÞãñ „ªØããÀ Öãñ¦ãñ. ÍãÖÀãè ‡ãìŠ›îâºãã¦ã ½ãìÊããéÞããè ãäÔ©ã¦ããè ©ããñ¡ãè Ôãì£ããÀÊããè ‚ãÔãÊããè ¦ãÀãè ¦ãññ©ãñ ¹ã¥ã Öìâ¡ãºãßãè, 
Öìâ¡¿ããÔããŸãè œß, ½ããäÖÊãããäÊãâØããè Øã¼ãÃ ¶ãÓ› ‡ãŠÀ¥ãñ, ½ããäÖÊãã £ã¶ããÞããè ‚ã¹ãŠÀã¦ã¹ãŠÀ ‚ãÔãñ ¹ãÆ‡ãŠãÀ ÞããÊãî ‚ãÔã¦ãã¦ã. 

¼ããÀ¦ããè¾ã Üã›¶ãñ¶ãñ ¹ãÆãÀâ¼ãã¹ããÔãî¶ã ½ããäÖÊããâ¶ãã ¹ãìÂÓããâ¹ãÆ½ãã¥ãñÞã Ôã½ãã¶ã Ö‡ã‹‡ãŠ ¹ãÆªã¶ã ‡ãñŠÊãñÊãñ ‚ããÖñ¦ã. ªìªóÌãã¶ãñ ãä¶ãÀàãÀ¦ãñ½ãìßñ ‚ãããä¥ã 
¹ãìÂÓããâÞ¾ãã ÌãÞãÃÔÌããŒããÊããè ÀãÖ¥¾ããÞ¾ãã ¹ãÀâ¹ãÀñ½ãìßñ ‚ãã¹ãÊ¾ãã ªñÍãã¦ããèÊã ½ããäÖÊããâ¶ãã ¾ãã Ö‡ã‹‡ãŠãÞããè •ãã¥ããèÌã ¶ããÖãè, ‡ãŠÊ¹ã¶ãã 
¶ããÖãè, ¾ãã„Êã› ¹ãããäÍÞã½ãã¦¾ã ªñÍãã¦ã ‚ãã¹ãÊ¾ãã Ôã½ãã¶ã¦ãñÞ¾ãã Ö‡ã‹‡ãŠãºããºã¦ã ½ããäÖÊãã ‚ããä¦ãÍã¾ã •ããØãÂ‡ãŠ ‚ãÔãÊ¾ãã½ãìßñ ¦¾ãã 
¶ãñÖ½ããè ÔããÌã£ã Öãñ…¶ã ‚ãã¹ãÊ¾ãã Ö‡ã‹‡ãŠãâÞãñ ÔãâÀàã¥ã ‡ãŠÀ¦ã ‚ãÔã¦ãã¦ã.  

 ÔÌãã¦ãâ¨¾ããÞ¾ãã ¹ã¸ããÔã ÌãÓããÃ¦ã Ôãã½ãããä•ã‡ãŠ ¹ããäÀãäÔ©ã¦ããè Ôãì£ããÀÊãñÊããè ¶ããÖãè, „Êã› ãäºãÜã¡¦ã ‚ããÖñ. †‡ãŠãè‡ãŠ¡ñ ÔãÌãÃ àãñ¨ãã¦ã 
¹ãããäÍÞã½ãã¦¾ã ÀãÓ›ÈãâÞããè ¼ãÆÓ› ¶ã‡ã‹‡ãŠÊã ÞããÊãî ‚ãÔã¦ãñ, ¦ãÀ „Êã› ‡ãŠã¾ãªã Ìã Ôã½ãã•ãÌ¾ãÌãÔ©ãã ¾ãã ªãñ¶ã àãñ¨ãã¦ã ½ããäÖÊããâÞ¾ãã 
Ôãâºãâ£ãã¦ããèÊã ¹ãÆÍ¶ããâºããºã¦ã ãäÌãÔãâØã¦ããè ‡ãŠã¾ã½ãÞã ‚ããÖñ. Ôã½ãã•ãã¦ã ½ããäÖÊãã-¹ãìÂÓããâÞ¾ãã Ôãâºãâ£ãã¦ã ãä¶ã¦ããè-‚ããä¶ã¦ããèÞ¾ãã ÌãñØãÌãñØãß¿ãã 
¹ãìŠ›¹ã›á›¿ãã ‚ããÖñ¦ã. ºãÊãã¦‡ãŠãÀãè¦ã ½ããäÖÊãã ‡ãŠã¾ã²ããÞ¾ãã ÒÓ›ãè¶ãñ ãä¶ãªãóÓã ‚ããÖñ. ºããÖñÀŒ¾ããÊããè ¹ãìÂÓã Ôã½ãã•ãã¦ã ‚ããä¶ã¦ããè½ãã¶ã 
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½ãã¶ãÊãã •ãã¦ã ‚ãÔã¦ãñ. ¹ãÀâ¦ãì, Ôã½ãã•ã Öãè ¼ãîãä½ã‡ãŠã ãäÔÌã‡ãŠãÀ¦ã ¶ããÖãè. ¾ããÞããÞã ‚ã©ãÃ ‡ãŠã¾ã²ããÞããè ¹ããäÀ¥ãã½ã‡ãŠãÀ‡ãŠ¦ãã Ôã½ãã•ã 
¾ããºããºã¦ã ‡ãŠã¾ã ÒÓ›ãè‡ãŠãñ¶ã ŸñÌã¦ããñ, ¦¾ããÌãÀ ¹ãìÓ‡ãŠß ‚ãâÍããè ‚ãÌãÊãâºãî¶ã ‚ãÔã¦ãñ. ‚ãã¹ãÊ¾ãã‡ãŠ¡ñ ½ããäÖÊããâºããºã¦ãÞãñ ‡ãŠã¾ãªñ Ìã 
Ôãã½ãããä•ã‡ãŠ ½ã¦ã ¾ãã¦ã ÖÌãñ ¦ãñÌã¤ñ Ôãã½ãâ•ãÔ¾ã Üã¡î¶ã ‚ããÊãñ ¶ããÖãè; ‚ãÔãñ Ìãã›¦ãñ. ½ããäÖÊããâÌãÀ Öãñ¥ããÅ¾ãã ‚ã¶¾ãã¾ã ‚ã¦¾ããÞããÀãÊãã 
ÌããÞãã ¹ãŠãñ¡î¶ã ¦¾ããâÞããè ÌãõÞãããäÀ‡ãŠ ØãìÊãã½ããäØãÀãè Ìã ½ãã¶ããäÔã‡ãŠ ªºããÌãã¦ãî¶ã ½ãì‡ã‹¦ã¦ãã ÌÖãÌããè ¾ããÒÓ›ãè¶ãñ ãäÍãàã¥ã, ÔããàãÀ¦ãã, 
¹ãÆÞããÀãºãÀãñºãÀÞã Àã•¾ãÜã›¶ãñ¦ã ‡ãŠãÖãè ¦ãÀ¦ãîªãè ‡ãñŠÊ¾ãã ‚ããÖñ¦ã. ãäÊãâØã¼ãñªãÌãÀ ‚ãã£ãããäÀ¦ã ¹ãàã¹ãã¦ã ‡ãñŠÊãã •ãã… ¶ã¾ãñ, ½Ö¥ãî¶ã Àã•¾ã 
ÔãÀ‡ãŠãÀãâ¶ãã ¹ã¥ã ‡ãŠã¾ãªñÍããèÀ ‡ãŠãÀÌããƒÃ ‡ãŠÀ¥¾ããÞãñ ‚ããä£ã‡ãŠãÀ ãäªÊãñ ‚ããÖñ¦ã. 

 ½ããäÖÊããâ¶ãã ¹ãìÂÓããâÞ¾ãã ºãÀãñºãÀãè¶ãñ Ô©ãã¶ã ªñ¥¾ããÔããŸãè ‚ããä¦ãÍã¾ã ŸãñÔã ¹ããÌãÊãñ ãäÖâªî ÌããÀÔãã ‡ãŠã¾ãªã, 2005 ¾ãã´ãÀñ 
„ÞãÊãÊ¾ãã ØãñÊããè. ¾ãã ‡ãŠã¾ã²ããÞ¾ãã ½ãã£¾ã½ãã¦ãî¶ã ‚ã¶ãñ‡ãŠ ‚ããÜãã¡¿ããâÌãÀãèÊã ½ããäÖÊãã - ¹ãìÂÓããâ½ã£ããèÊã ãäÌãÓã½ã¦ãã ¶ããÖãèÍããè ‡ãŠÀ¥¾ããÞãã 
¹ãÆ¾ã¦¶ã ‡ãñŠÊãñÊãã ãäªÔã¦ããñ. Íãñ¦ã•ã½ããè¶ã, †‡ãŠ¨ã ‡ãìŠ›ìâºãã¦ããèÊã Ôãâ¹ã§ããè, ‚ããƒÃ-Ìããä¡ÊããâÞãñ ÀãÖ¦ãñ ÜãÀ Ìã ‡ãŠãÖãè ¹ãÆ½ãã¥ãã¦ã ãäÌã£ãÌããâÞãñ 
Ö‡ã‹‡ãŠ ¾ããºããºã¦ã ‰ãŠãâãä¦ã‡ãŠãÀ‡ãŠ ¹ãã…Êãñ „ÞãÊãÊããè ØãñÊããè ‚ããÖñ. 2005 Þ¾ãã ‡ãŠã¾ã²ãã¶ãìÔããÀ ÔãÌãÃ Íãñ¦ã•ã½ããè¶ã Öãè ‚ãã¦ãã ‚ã¶¾ã 
Ôãâ¹ã§ããèÞ¾ãã ¹ãã¦ãßãèÌãÀ ‚ãã¥ãÊããè ØãñÊããè ‚ããÖñ. ¦¾ãã½ãìßñ ãäÖâªî ½ããäÖÊããâÞ¾ãã •ã½ããè¶ããèÔãâª¼ããÃ¦ããèÊã ÌããÀÔãã Ö‡ã‹‡ãŠ ‡ãŠã¾ã²ãã¶ãìÔããÀ ÔãÌãÃ 
¹ãìÂÓããâÞ¾ãã Ö‡ã‹‡ãŠãâÍããè Ôã½ãã¶ã ¹ãÆ½ãã¥ãã¦ã ½ãã¶ãÊãñ •ãã¥ããÀ ‚ããÖñ. Öãè ‡ãŠã¾ã²ãã¦ããèÊã ¦ãÀ¦ãîª ÔãÌãÃ Àã•¾ããâ¶ãã ÊããØãî ‚ããÖñ. 
„ªÀãä¶ãÌããÃÖãÔããŸãè Íãñ¦ããèÌãÀ ‚ãÌãÊãâºãî¶ã ‚ãÔã¥ããÅ¾ãã ½ããäÖÊããâ¶ãã ¾ãã ‡ãŠã¾ã²ãã´ãÀñ Êãã¼ã Öãñ¥ããÀ ‚ããÖñ. †‡ãŠ¨ã ‡ãìŠ›ìâºãã¦ããèÊã ÔãÌãÃ 
½ãìÊããè ãäÌãÍãñÓã¦ã: ãäÌãÌããÖãè¦ã ½ãìÊããé¶ããÔãì£ªã ½ãìÊããâƒ¦ã‡ãŠãÞã Ìãã›ã ãä½ãß¥¾ããÞããè Ì¾ãÌãÔ©ããÖãè ¾ãã ¦ãÀ¦ãîªãè¶ãñ ‡ãñŠÊããè ‚ããÖñ. ½ãìÊããé¶ããè 
‚ãã¹ãÊ¾ãã ½ããÖñÀÞ¾ãã ‡ãìŠ›ìâºããÞããè •ãºããºãªãÀãè Ü¾ããÌããè ‚ãããä¥ã ãä½ãß‡ãŠ¦ããè½ã£¾ãñ Ö‡ã‹‡ãŠã¶ãñ Ìãã›ã ãä½ãßãÌãã ‚ãÍããè ½ãã¶¾ã¦ãã 
‡ãŠã¾ã²ãã¶ãìÔããÀ ãäªÊããè ØãñÊããè ‚ããÖñ. ÀãÖ¦ãñ ÜãÀ Öñ Ôãì£ªã ÔãÌãÃ ½ãìÊããè ½ãØã ¦¾ãã ãäÌãÌããÖãè¦ã ‚ãÔã¦ããñ ãä‡ãâŠÌãã ¶ãÔããñ¦ã ¦¾ããâ¶ãã ½ãìÊããâÞ¾ãã 
ºãÀãñºãÀãè¶ãñ ÜãÀãÌãÀ Ö‡ã‹‡ãŠ ÔããâØã¦ãã ¾ãñ¥ããÀ ‚ããÖñ. ‚ããƒÃ-Ìããä¡ÊããâÞ¾ãã ÜãÀã½ã£¾ãñ ¾ãã¹ãîÌããê ãäÌãÌããÖãè¦ã ½ãìÊããé¶ãã ÀãÖ¥¾ããÞãã ‚ããä£ã‡ãŠãÀ 
¶ãÌÖ¦ãã ¦ãÔãñÞã ÜãÀ ãäÌã‡ãŠ¦ããâ¶ãã ãä‡ãâŠÌãã ¦¾ããÞããè Ìãã›¥ããè ‡ãŠÀ¦ããâ¶ãã ½ãìÊããé¶ãã •ããñ ‚ããä£ã‡ãŠãÀ ¶ãÌÖ¦ãã ¦ããñ ‚ãã¦ãã ¦¾ããâ¶ãã ãä½ãßãÊãã ‚ããÖñ. 
ƒ¦ã‡ãñŠÞã ¶ãÌÖñ ¦ãÀ ¹ãì¶ããäÌãÃÌããÖãè¦ã ãäÌã£ãÌããâ¶ãã ½ãð¦ã ¹ã¦ããèÞ¾ãã Ôãâ¹ã§ããè¦ããèÊã ‚ããä£ã‡ãŠãÀ ¶ãã‡ãŠãÀÊãã ØãñÊãã Öãñ¦ãã, ¦ããñ Öãè ‚ãã¦ãã ãäªÊãñÊãã 
‚ããÖñ. ¾ãã ‡ãŠã¾ã²ãã¦ããèÊã ¦ãÀ¦ãìªãé½ãìßñ ãäÌãÍãñÓã¦ã: ãäÌã£ãÌãã ‚ãããä¥ã ½ãìÊããéÞãã ¹ãŠã¾ãªã Öãñ¥ããÀ ‚ããÖñ. ¦¾ããÞãñ ½ãÖ§Ìã ¹ãŠãÀ ½ããñŸñ ‚ããÖñ, 
¦¾ããâÞãã ¦ããñ •ã¶½ãª§ã ‚ããä£ã‡ãŠãÀ ‚ããÖñ. ‡ãŠã¾ã²ããÞ¾ãã ½ãã£¾ã½ãã¦ãî¶ã ‚ããä£ã‡ãŠãÀ ãä½ãßãÊãñÊãñ ‚ãÔãÊãñ ¦ãÀãè ¦¾ããÞããè ¹ãÆ¦¾ãàã 
‚ãâ½ãÊãºã•ããÌã¥ããè ‚ããä¦ãÍã¾ã ‡ãŠŸãè¥ã ‡ãŠã¾ãÃ ‚ããÖñ. †‡ãŠãè‡ãŠ¡ñ ½ããäÖÊããâ¶ãã ‡ãŠã¾ã²ãã´ãÀñ ‚ããä£ã‡ãŠãÀ ãäªÊãñ ¦ãÀãè ¦ãñ ‚ããä£ã‡ãŠãÀ Ôã½ãã•ã 
ãäÔÌã‡ãŠãÀ¥ãñ ‚ãÌãÜã¡ ãäÔ©ã¦ããè ‚ããÖñ. ¦¾ããÔããŸãè ÔãÌãÃ¹ãÆ©ã½ã ½ããäÖÊããâ½ã£¾ãñ ‡ãŠã¾ã²ãããäÌãÓã¾ã‡ãŠ ÔããàãÀ¦ãã Ìãã¤Ìã¥ãñ ‚ã¦¾ãâ¦ã ½ãÖ§ÌããÞãñ 
‚ããÖñ. 

 ãäÌãÌããÖãè¦ã ½ããäÖÊããâÞãñ Ö‡ã‹‡ãŠ Ìã ½ããäÖÊããâÞ¾ãã ½ããÊã½ã§ãñÌãÀãèÊã Ö‡ã‹‡ãŠ ¾ããÔãâª¼ããÃ¦ã ‚ãã•ã •ãØã ½ããØãñ ‚ããÖñ. ãäÊãâØã¼ãñª Ìã 
ÌãõÌãããäÖ‡ãŠ ª•ããÃ ¾ãã ªãñ¶Öãè ØããñÓ›ãé½ãìßñ ½ããäÖÊããâ¶ãã ‚ãã•ãÖãè ‚ã¶¾ãã¾ã ¼ããñØããÌãñ ÊããØã¦ã ‚ããÖñ. ¼ããÀ¦ãã¦ã Ì¾ã‡ã‹¦ããèÞ¾ãã Œãã•ãØããè 
•ããèÌã¶ãã¦ã £ã½ããÃÊãã ÔãÌããóÞÞã Ô©ãã¶ã ‚ããÖñ.¦ãÔãñÞã ¼ããÀ¦ãã¦ã ‚ã¶ãñ‡ãŠ •ãã¦ããè Ìã £ã½ããÃÞãñ Ìã ¹ãâ©ããÞãñ Êããñ‡ãŠ ÀãÖ¦ãã¦ã. ‚ãÍãã ¹ããäÀãäÔ©ã¦ããè¦ã 
‡ãŠã¾ãªã Ö¦ãºãË Öãñ¦ããñ. ¼ããÀ¦ãã¦ã †‡ãŠãè‡ãŠ¡ñ ½ããäÖÊãã - ¹ãìÂÓã Ôã½ãã¶ã¦ãã †‡ãŠ †ñÀ¥ããèÞãã ¹ãÆÍ¶ã ‚ããÖñ, ¦ãÀ ªìÔãÀãè‡ãŠ¡ñ ½ããäÖÊããâÞ¾ãã 
‚ã¦¾ããÞããÀã¦ã ¼ãÀ ¹ã¡¦ã ‚ããÖñ. ½ããäÖÊããâÞ¾ãã Ôã½ãã¶ã ‚ããä£ã‡ãŠãÀãâ¶ãã ‡ãŠã¾ã²ããâ¶ãã ½ãã¶¾ãã¦ã ªñ¥¾ãã¦ã ¾ãñ¦ãñ. ¹ã¥ã ¦¾ããâ¶ãã ‚ãâ½ãÊãã¦ã 
‚ãã¥ã¥¾ãã¦ã ¾ãñ¦ã ¶ããÖãè.  ÔÌãã¦ãâ¨¾ã ãä½ãßî¶ã 64 ÌãÓããÃ ÖãñÌãî¶ã Ôãì£ªã ½ããäÖÊããâ¶ãã ÔãÌãÃ ºããºã¦ããè¦ã Ôã½ãã¶ã Ö‡ã‹‡ãŠ ¹ãÆã¹¦ã ¢ããÊãñÊãñ 
¶ããÖãè¦ã. 2001 Öñ ÌãÓãÃ ½ããäÖÊãã Ôãàã½ããè‡ãŠÀ¥ã ÌãÓãÃ ½Ö¥ãî¶ã ÜããñãäÓã¦ã ¢ããÊãñ. ‚ã¶ãñ‡ãŠ Ôããä½ã¦¾ãã Ìã ‚ãã¾ããñØã ½ããäÖÊããâÞ¾ãã 
ãäÌã‡ãŠãÔããÔããŸãè Ìã ¦¾ããâÞ¾ãã ª•ããÃ¦ã Ôãì£ããÀ¥ãã ‡ãŠÀ¥¾ããÔããŸãè ãä¶ã½ããÃ¥ã ‡ãñŠÊãñ ØãñÊãñ. ÍããÔã¶ãã¶ãñ ‚ã¶ãñ‡ãŠ ‡ãŠã¾ãªñ ‡ãŠÂ¶ã ¦¾ããâ¶ãã 
‚ããä£ã‡ãŠãÀ Ìã Ôããñ¾ããè ¹ãÆªã¶ã ‡ãñŠÊ¾ãã Ìã ¦¾ãã´ãÀñ ½ããäÖÊãã - ¹ãìÂÓã ‚ãÔã½ãã¶ã¦ãã ¶ãÓ› ‡ãŠÂ¶ã ¦¾ããâÞ¾ãã¦ã ¾ããñØ¾ã Ôã½ã¶Ìã¾ã Ôãã£ã¥¾ããÞãã 
¹ãÆ¾ã¦¶ã ÔãÌãÃ ¹ãã¦ãßãèÌãÀ ‡ãñŠÊãã. ºããÊããäÌãÌããÖ, Öìâ¡ãºãßãè, ¶ãÌã•ãã¦ã ½ãìÊããèÞããè Ö¦¾ãã, ºãÊãã¦‡ãŠãÀ, ÊãöãäØã‡ãŠ ÍããñÓã¥ã, ãäÌã¶ã¾ã¼ãâØã, 
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Ìã¡ãèÊããâÞ¾ãã Ôãâ¹ã§ããè¦ã Ìãã›ã ƒ. ºããºã¦ããè¦ããèÊã ‡ãŠã¾ã²ããâÞããè •ãã¥ããèÌã ½ããäÖÊããâ¶ãã ‡ãŠÂ¶ã ªñ¥¾ãã¦ã ‚ããÊããè. ½ãÖãÀãÓ›Èã¦ãÔãì£ªã ½ããäÖÊãã 
ãäÌã‡ãŠãÔããÔããŸãè Ôã¦ã¦ã ¹ãÆ¾ã¦¶ã Öãñ¦ã ‚ããÖñ. ½ããäÖÊãã ÔÌã¾ãâãäÔã£ª ÌÖãÌ¾ãã¦ã ½Ö¥ãî¶ã ÍããÔã¶ãã¶ãñ ÌãñßãñÌãñßãè £ããñÀ¥ãñ Ìã ¾ããñ•ã¶ãã •ããÖãèÀ 
‡ãñŠÊãñÊ¾ãã ‚ããÖñ. ½ããäÖÊããâÔããŸãè ‚ããÀàã¥ã ŸñÌãÊãñÊãñ ‚ããÖñ. 

 ¾ãã ‡ãŠã¾ã²ããâÞ¾ãã ¹ãÆ¼ããÌãã½ãìßñ ½ããäÖÊããâÞ¾ãã ‡ãŠãõ›ìâãäºã‡ãŠ Ìã Ôãã½ãããä•ã‡ãŠ •ããèÌã¶ãã¦ã ºãÀñÞã ¹ããäÀÌã¦ãÃ¶ã ¢ããÊãñ ‚ããÖñ. ¾ãã 
‡ãŠã¾ã²ãã½ãìßñ ½ããäÖÊããâ¶ãã ¹ãìÂÓããâÞ¾ãã ºãÀãñºãÀãè¶ãñ Ôã½ãã¶ã ‚ããä£ã‡ãŠãÀ ãä½ãßãÊãñÊãñ ‚ããÖñ. ½ããäÖÊãã ¹ãìÂÓã Ôã½ãã¶ã¦ãñÞãñ ¹ãŠã¾ãªñ 
¹ããäÀ¥ãã½ã‡ãŠãÀ‡ãŠ Öãñ¥¾ããÔããŸãè ¾ããñØ¾ã ¹ããñÓã‡ãŠ Ôãã½ãããä•ã‡ãŠ Ìãã¦ããÌãÀ¥ã ãä¶ã½ããÃ¥ã ¢ããÊãñ ¹ãããäÖ•ãñ. Üã›¶ãã¦½ã‡ãŠ Ìã ‡ãŠã¾ãªñÍããèÀ 
„¹ãã¾ããâºãÀãñºãÀ Ôã½ãã•ããÞ¾ãã ÒÓ›ãè‡ãŠãñ¶ãã¦ãî¶ã ºãªÊã Öãñ¥ãñ ‚ããÌãÍ¾ã‡ãŠ ‚ããÖñ. ¦¾ããÔããŸãè Ôãã½ãããä•ã‡ãŠ ‚ããä¼ãÔãÀ¥ã Üã¡ãÌãñ ÊããØã¦ãñ. 
‡ãŠã¾ãªñ ‡ãŠÀ¥ããÀñ ‚ããä£ã‡ãŠãÀãè ‡ãŠã¾ã²ããâÞãã ‚ã©ãÃ ÊããÌãî¶ã ¦¾ããÞããè ‚ãâ½ãÊãºã•ããÌã¥ããè ‡ãŠÀ¦ããñ, ¦¾ããÞãºãÀãñºãÀ Ôãã½ãããä•ã‡ãŠ ½ãã¶¾ã¦ãã 
‚ãÔãÊ¾ãããäÍãÌãã¾ã ‡ãŠã¾ãªñ ¹ããäÀ¥ãã½ã‡ãŠãÀ‡ãŠ Öãñ… Íã‡ãŠ¦ã ¶ããÖãè¦ã. 

 ÔÌãã¦ãâ¨¾ãã¶ãâ¦ãÀ ½ããäÖÊããâÌãÀ Öãñ¥ããÀã ‚ã¶¾ãã¾ã, ÍããñÓã¥ã ªîÀ ‡ãŠÀ¥¾ããÔããŸãè ‡ãŠãÖãè Üã›¶ãã¦½ã‡ãŠ Ìã ‡ãŠã¾ãªñÍããèÀ „¹ãã¾ã 
¾ããñ•ãÊãñ •ãã¦ã ‚ããÖñ¦ã. ‚ãã¹ãÊ¾ãã Üã›¶ãñ¹ãÆ½ãã¥ãñ Ôã½ãã¶ã Ôãã½ãããä•ã‡ãŠ, Íãõàããä¥ã‡ãŠ, ÌãõÌãããäÖ‡ãŠ, £ãããä½ãÃ‡ãŠ ‚ããä£ã‡ãŠãÀ ½ããäÖÊããâ¶ãã ãäªÊãñÊãñ 
‚ããÖñ¦ã. ¦¾ãã½ãìßñ ½ããäÖÊãã Ôã½ãã•ããÞããè ÔãÌãÃ àãñ¨ããÌãÀ ¹ãÆØã¦ããè, „¸ã¦ããè ¢ããÊããè ‡ãŠã? ¾ããÞãñ „§ãÀ Öãñ¾ã ãä‡ãâŠÌãã ¶ããÖãè ‚ãÔãñ †‡ãŠã Íãºªã¦ã 
ªñ¥ãñ ‡ãŠŸãè¥ã ‚ããÖñ. ÍãÖÀãè ½ã£¾ã½ãÌãØããê¾ã ½ããäÖÊããâÞãñ •ããèÌã¶ã ºãÀñÞã „¸ã¦ã ¢ããÊãñ ‚ãÔãñ Ìãã›¦ãñ. ¦¾ãã ½ããäÖÊããâ¶ããè ãäÍãàã¥ã Ôãâ¹ããª¶ã 
‡ãŠÂ¶ã ÔãããäÖ¦¾ã, Œãñß, ‡ãŠÊãã, ÔãâØããè¦ã ƒ. àãñ¨ãã¦ã Ìãõ¾ããä‡ã‹¦ã‡ãŠ ¹ãã¦ãßãèÌãÀ ¹ãÆØã¦ããè‡ãŠãÀ‡ãŠ ‡ãŠã½ããäØãÀãè ‡ãñŠÊããè. ãä‡ãŠÀ¥ã ºãñªãè, ½ããèÀã 
ºããñÀÌã¥ã‡ãŠÀ ‚ãÍããâ¶ããè ‚ãã¹ãÊãñ àãñ¨ãñ ¼ãîÓã¥ããÔ¹ãª ‡ãñŠÊããè. ¹ã¥ã ‚ãÍãã ½ããäÖÊããâÞããè ÔãâŒ¾ãã ¶ãØã¥¾ã ‚ããÖñ. ¹ãÀâ¦ãì Ìãõ¾ããä‡ã‹¦ã‡ãŠ 
¹ãã¦ãßãèÌãÀãèÊã ¹ãÆØã¦ããè¶ãñ ‚ããäŒãÊã ¼ããÀ¦ããè¾ã ½ããäÖÊããâÞ¾ãã •ããèÌã¶ããÞããè ¹ãã¦ãßãè „âÞããÌã¦ã ¶ããÖãè. ¼ããÀ¦ããè¾ã ½ããäÖÊãã •ããèÌã¶ããÞããè ¹ãã¦ãßãè 
„âÞããÌã¥¾ããÔã Ôãã½ãããä•ã‡ãŠ „ãä¥ãÌãã ‚ã¶¾ãã¾ã ¶ããÖãèÔãñ ‡ãŠÀ¥¾ããÔããŸãè ÔãâÜã›ãè¦ã ¹ãÆ¾ã¦¶ããâÞããè ‚ããÌãÍ¾ã‡ãŠ¦ãã ‚ããÖñ. 

 ½ããäÖÊããâÔããŸãè ‚ã¶ãñ‡ãŠ ‡ãŠã¾ãªñ ãäÖâªî ãäÌãÌããÖ - 1955, ãäÖâªî ÌããÀÔãã Ö‡ã‹‡ãŠ ‡ãŠã¾ãªã - 1966, ½ãã¦ãð¦Ìã Êãã¼ã 
‡ãŠã¾ãªã - 1961, ¼ããÀ¦ããè¾ã Üã›Ô¹ãŠãñ› ‡ãŠã¾ãªã - 1869, ºããÊããäÌãÌããÖ ãä¶ãºãÄ£ã ‡ãŠã¾ãªã -1929 Ìã ƒ¦ãÀ ‚ã¶ãñ‡ãŠ ‡ãŠã¾ãªñ 
½ããäÖÊããâÞ¾ãã •ããèÌã¶ãã¦ã ¶ãÌãñ ¹ãÌãÃ ŸÀãÌãñ¦ã ½Ö¥ãî¶ã ‡ãŠÀ¥¾ãã¦ã ‚ããÊãñ. Öñ ÔãÌãÃ ‡ãŠã¾ãªñ ÔãìãäÍããäàã¦ã Ìã „ÞÞãÌããä¥ãÃ¾ããâÔããŸãè „¹ã¾ãì‡ã‹¦ã 
ŸÀ¦ã ‚ããÖñ¦ã. ¹ã¥ã ‚ãããäªÌããÔããè, ØãÆã½ããè¥ã, Ôãã½ãã¶¾ã ‚ããäÍããäàã¦ã ½ããäÖÊããâ¶ãã ¾ãã ‡ãŠã¾ã²ããâÞãñ ‚ã—ãã¶ã ‚ãÔã¦ãñ Ìã ‡ãŠãñ›Ã‡ãŠÞãñÅ¾ãã 
‡ãŠÀ¥¾ããÔããŸãè ¹ãõÔãã ¦¾ããâÞ¾ãã•ãÌãß ¶ãÔã¦ããñ. ¦ãÔãñÞã ‡ãŠã¾ã²ããÞããè ‚ãâ½ãÊãºã•ããÌã¥ããè „ªãÔããè¶ã¦ãñ¶ãñ ‡ãñŠÊããè •ãã¦ãñ. ‡ãŠãÖãè Êããñ‡ãŠ ¦¾ãã¦ãî¶ã 
¹ãßÌãã›ã Íããñ£ã¦ãã¦ã. 

‚ã¼¾ããÔããäÌãÓã¾ã  : ½ããäÖÊãã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãã¥ããèÌã : †‡ãŠ Ôãã½ãããä•ã‡ãŠ ‚ã£¾ã¾ã¶ã 

„ãäÓ›ñ  : ½ãÖããäÌã²ããÊã¾ããè¶ã ãäÌã²ãããä©ãÃ¶ããé¶ãã ½ããäÖÊãã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãã¥ããèÌãã ãä‡ãŠ¦ããè ¹ãÆ½ãã¥ãã¦ã ‚ããÖñ¦ã ¾ããâÞãñ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥ãñ. 

ØãðÖãè¦ã‡ãñŠ  : ½ãÖããäÌã²ããÊã¾ããè¶ã ºãÖìÔãâŒ¾ã ãäÌã²ãããä©ãÃ¶ããé¶ãã ½ããäÖÊãããäÌãÓã¾ã‡ãŠ ‡ãŠã¾ã²ããâÞããè ½ãããäÖ¦ããè ‚ããÖñ. 

‚ã¼¾ããÔã¹ã£ª¦ããè   

 ¹ãÆÔ¦ãì¦ã ‚ã£¾ã¾ã¶ã ¹ãÆã©ããä½ã‡ãŠ Ìã ªì¾¾ã½ã ‚ãã‡ãŠ¡ñÌããÀãèÌãÀ ‚ãã£ãããäÀ¦ã ‚ããÖñ. ªì¾¾ã½ã ‚ãã‡ãŠ¡ñÌããÀãè ãäÌããäÌã£ã ‚ãÖÌããÊã, 
ãä¶ã¾ã¦ã‡ãŠããäÊã‡ãñŠ, ¹ãÆ‡ãŠããäÍã¦ã ØãÆâ©ã ¾ãã½ã£ãî¶ã Üãñ¦ãÊããè ‚ããÖñ. ¦ãÀ ¹ãÆã©ããä½ã‡ãŠ ‚ãã‡ãŠ¡ñÌããÀãè ãä¶ãÌã¡ÊãñÊ¾ãã ¶ã½ãì¶¾ãã¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞããè 
¹ãÆ¦¾ãàã ½ãìÊããŒã¦ã Üãñ…¶ã Ôãâ‡ãŠãäÊã¦ã ‡ãñŠÊãñÊããè ‚ããÖñ. 
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 ¶ã½ãì¶ãã ãä¶ãÌã¡ - ÔãªÀÞ¾ãã ‚ã£¾ã¾ã¶ããÔããŸãè Ôãâ¼ããÌ¾ã¦ãã ¶ã½ãì¶ãã ãä¶ãÌã¡ãè½ã£ããèÊã Ôãã£ãã ¾ããÒãäÞœ‡ãŠ Ìã ¦¾ãã½ã£ããèÊã 
‡ãŠãñ›ã ¹ã£ª¦ããèÞãã Ìãã¹ãÀ ‡ãŠÀ¥¾ãã¦ã ‚ããÊãã. •¾ãã½ã£¾ãñ •ãßØããÌã ÍãÖÀã¦ããèÊã †‡ãîŠ¥ã 12 ½ãÖããäÌã²ããÊã¾ãã¦ããèÊã 90 ãäÌã²ãããä©ãÃ¶ããéÞããè 
ãä¶ãÌã¡ ‡ãŠÂ¶ã ¦¾ããâÞ¾ãã‡ãŠ¡î¶ã ¹ãÆÍ¶ããÌãÊããè ¼ãÂ¶ã Üãñ¥¾ãã¦ã ‚ããÊããè.  

 ¾ããÞã ãäÌãÓã¾ããÊãã ‚ã¶ãìÔãÂ¶ã ½ãÖããäÌã²ããÊã¾ããè¶ã ãäÌã²ãããä©ãÃ¶ããé½ã£ããèÊã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãã¥ããèÌã ‚ã¼¾ããÔã¥¾ããÔããŸãè 
Ôãã½ãããä•ã‡ãŠ ‚ã£¾ã¾ã¶ã ‡ãñŠÊãñ ØãñÊãñ. ªñÍããÞããè ¼ããÌããè ãä¹ã¤ãè ½Ö¥ãî¶ã ‚ããñßŒãÊããè •ãã¥ããÅ¾ãã ãäÌã²ãããä©ãÃ¶ããéÞãã ‚ã¼¾ããÔã ‡ãñŠÊãã ØãñÊãã. ¾ãã 
‚ã¼¾ããÔãã¦ãî¶ã ãä½ãßãÊãñÊãñ ãä¶ãÓ‡ãŠÓãÃ ½ã¾ããÃãäª¦ã ‚ãÔãÊãñ ¦ãÀãè Ì¾ãã¹ã‡ãŠ ¹ãã¦ãßãèÌãÀ ãäÌã²ãããä©ãÃ¶ããéÞãã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãããä¥ãÌã ¹ãÆãä¦ããäºãâºããè¦ã 
ÖãñƒÃÊã Öãè ‚ã¹ãñàãã ‚ããÖñ. ¾ãã ãäÌã²ãããä©ãÃ¶ããé½ã£ããèÊã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãã¥ããèÌã ‚ã¼¾ããÔã¥¾ããÔããŸãè •ãßØããÌã ÍãÖÀã¦ããèÊã 
½ãÖããäÌã²ããÊã¾ãããâ½ã£ããèÊã ãäÌã²ãããä©ãÃ¶ããé‡ãŠ¡î¶ã ¹ãÆ¦¾ãàã •ãã…¶ã ¹ãÆÍ¶ããÌãÊããè ¼ãÂ¶ã Üãñ¦ãÊããè ØãñÊããè. ¾ãã¦ã 12 ½ãÖããäÌã²ããÊã¾ããâ½ã£ãî¶ã 90 
ãäÌã²ãããä©ãÃ¶ããé‡ãŠ¡î¶ã ¹ãÆÍ¶ããÌãÊããè ¼ãÂ¶ã Üãñ¥¾ãã¦ã ‚ããÊããè. ¦¾ãã¦ã Ì¾ããÌãÔãããä¾ã‡ãŠ ‚ã¼¾ããÔã‰ãŠ½ãã¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 42% 
‚ãÔãî¶ã ¦¾ãã ŒããÊããñŒããÊã ‡ãŠÊãã àãñ¨ãã¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 36% ‚ããÖñ. Ìãããä¥ã•¾ã ãäÌã¼ããØãã¦ããèÊã ãäÌã²ãããä©ãÃ¶ããè 16% 
‚ãÔãî¶ã 6% ãäÌã²ãããä©ãÃ¶ããè ãäÌã—ãã¶ã ãäÌã¼ããØãã¦ããèÊã ‚ããÖñ. 

ãä¶ãÓ‡ãŠÓãÃ 

1. Öìâ¡ã ¹ãÆãä¦ãºãâ£ã‡ãŠ ‡ãŠã¾ãªã, Ìãõ²ã‡ãŠãè¾ã Øã¼ãÃ¹ãã¦ã ‡ãŠã¾ãªã, ‡ãŠãõ›ìâãäºã‡ãŠ ãäÖâÔããÞããÀ ‡ãŠã¾ãªã, ½ãã¶ãÌããè ÔãâÀàã¥ã ‡ãŠã¾ãªã, ¼ããÀ¦ããè¾ã 
Àã•¾ãÜã›¶ãñÞãñ ½ããäÖÊããâ¶ãã ÔãâÀàã¥ã, ãäÖâªî ÌããÀÔãã ‡ãŠã¾ãªã, ºããÊããäÌãÌããÖ ãä¶ãºãÄ£ã ‡ãŠã¾ãªã, Øã¼ãÃãäÊãâØã ÞããÞã¥ããè ¹ãÆãä¦ãºãâ£ã‡ãŠ ‡ãŠã¾ãªã 
¾ãã ‡ãŠã¾ã²ãããäÌãÓã¾ããè ½ãããäÖ¦ããè ‚ãÔã¥ããÅ¾ãã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã •ããÔ¦ã ‚ããÖñ. Öñ ¹ãÆ½ãã¥ã •ãÌãß¹ããÔã 80% ‚ããÖñ. ¦¾ãã 
ŒããÊããñŒããÊã ãäÖâªî ÌããÀÔãã ªìÂÔ¦ããè ‡ãŠã¾ãªã, ½ãã¦ãð¦Ìã Êãã¼ã ‡ãŠã¾ãªã, ¼ããÀ¦ããè¾ã Üã›Ô¹ãŠãñ› ‡ãŠã¾ãªã, Ôã¦ããè¹ãÆ©ãã ¹ãÆãä¦ãºãâ£ã‡ãŠ 
‡ãŠã¾ãªã, ½ããäÖÊãããäÌãÂ£ªÞãñ ‚ã¹ãÀã£ã, ÊãöãäØã‡ãŠ œß ¹ãÆãä¦ãºãâ£ã‡ãŠ ‡ãŠã¾ãªã ¾ãã ‡ãŠã¾ã²ããâÞããè ½ãããäÖ¦ããè ½ãÖããäÌã²ããÊã¾ããè¶ã ãäÌã²ãããä©ãÃ¶ããé¶ãã 
ãäªÔãî¶ã ‚ããÊããè. Öãè ½ãããäÖ¦ããè ‚ãÔã¥ããÅ¾ãã ãäÌã²ãããä©ãÃ¶ããèÞãñ ¹ãÆ½ãã¥ã 70 ›‡ã‹‡ã‹¾ããâÞ¾ãã •ãÌãß¹ããÔã ‚ããÖñ, ¦ãÀ ‚ã¶ãõãä¦ã‡ãŠ ªñÖ Ì¾ãã¹ããÀ 
¹ãÆãä¦ãºãâ£ã‡ãŠ ‡ãŠã¾ãªã, ªñÌãªãÔããè ¹ãÆ©ãã ¹ãÆãä¦ãºãâ£ã‡ãŠ Ìã ãä¶ãºãÄ£ã ‡ãŠã¾ãªã, ÀãÓ›Èãè¾ã ½ããäÖÊãã ‚ãã¾ããñØã, Íãñ¦ããè ½ãßã ‡ãŠã½ãØããÀ ‡ãŠã¾ãªã ¾ãã 
‡ãŠã¾ã²ããâÞããè •ãã¥ããèÌã ‡ãŠ½ããè ¹ãÆ½ãã¥ãã¦ã ãäÌã²ãããä©ãÃ¶ããé½ã£¾ãñ ãäªÔãÊããè. Öñ ¹ãÆ½ãã¥ã 50 ›‡ã‹‡ã‹¾ããâ¹ã¾ãÄ¦ã ‚ããÖñ. 
†‡ãâŠªÀãè¦ã, ºãÖì¦ããâÍããè ãäÌã²ãããä©ãÃ¶ããé¶ãã ¾ãã ‡ãŠã¾ã²ããÞããè •ãããä¥ãÌã ‚ãÔãÊ¾ããÞãñ Êãàãã¦ã ‚ããÊãñ. 

2. ½ããäÖÊãã ‡ãŠã¾ãªñãäÌãÓã¾ã‡ãŠ •ãããä¥ãÌããâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¦ããâ¶ãã ãäÌã²ãããä©ãÃ¶ããéÞãã ‡ãŠãõ›ìâãäºã‡ãŠ ‚ãã‡ãŠãÀãÞãã ‚ã¼¾ããÔã ‡ãñŠÊãã ‚ãÔã¦ãã ¦¾ãã 
ãäÌã¼ã‡ã‹¦ã ‡ãìŠ›ìâºãã¦ã ÀãÖ¥ããÅ¾ãã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 74 % ‚ããÖñ. ¦ãÀ ¦¾ãã ŒããÊããñŒããÊã Ôãâ¾ãì‡ã‹¦ã ‡ãìŠ›ìâºãã¦ã ÀãÖ¥ããÅ¾ãã 
ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 27% ãäªÔãî¶ã ¾ãñ¦ãñ. 
3. ¾ãã ‚ã£¾ã¾ã¶ãã¦ã ÌãñØãÌãñØãß¿ãã £ã½ããÃ¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãã ‚ã¼¾ããÔã ‡ãñŠÊ¾ããÔã ‚ãÔãñ ãäªÔã¦ãñ ‡ãŠãè, ãäÖâªî £ã½ããÃ¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ 
¹ãÆ½ãã¥ã 91% ‚ããÖñ, ¦ãÀ ƒ¦ãÀ £ã½ããÃ¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 1% ‚ããÖñ. 
4. ¾ãã ‚ã£¾ã¾ã¶ãã¦ã •ãã¦ããèÔãâª¼ããÃ¦ã ‚ãÔãñ ãäªÔãî¶ã ‚ããÊãñ ‡ãŠãè, ƒ¦ãÀ ½ããØããÔãÌãØããê¾ã •ãã¦ããè¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 65% 
‚ããÖñ, ¦ãÀ ¦¾ããŒããÊããñŒããÊã ŒãìÊãã ÌãØãÃ ‚ãÔãÊãñÊ¾ãã •ãã¦ããè¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 24% ãäªÔãî¶ã ¾ãñ¦ãñ. ¦¾ããÞã¹ãÆ½ãã¥ãñ 
‚ã¶ãìÔãîãäÞã¦ã •ãã¦ããè¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 9% ‚ãÔãî¶ã ¼ã›‡ã‹¾ãã ãäÌã½ãì‡ã‹¦ã •ãã¦ããè¦ããèÊã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 3 % ‚ããÖñ. 
5. ¾ãã ‚ã£¾ã¾ã¶ãã¦ããèÊã ÔãÖ¼ããØããè ãäÌã²ãããä©ãÃ¶ããéÞããè ½ãã¦ãð¼ããÓãã ½ãÀãŸãè ‚ãÔãÊãñÊ¾ããâÞãñ ¹ãÆ½ãã¥ã 96% ‚ããÖñ, ¦ãÀ ¦¾ãã ŒããÊããñŒããÊã 
ãäÖâªãè ¼ããÓãã ‚ãÔãÊãñÊ¾ãã ãäÌã²ãããä©ãÃ¶ããéÞãñ ¹ãÆ½ãã¥ã 4% ‚ããÖñ ‚ãÔãñ ãäªÔãî¶ã ‚ããÊãñ. 
6. ÔÌãã¦ãâ¨¾ããñ§ãÀ ‡ãŠãÊãŒãâ¡ã¦ã ½ããäÖÊããâÞ¾ãã „¸ã¦ããèÔããŸãè ‡ãŠÀ¥¾ãã¦ã ‚ããÊãñÊ¾ãã ¾ããñ•ã¶ããâãäÌãÓã¾ããèÞããè ½ãããäÖ¦ããè ãä‡ãŠ¦ããè ãäÌã²ãããä©ãÃ¶ããé¶ãã 
‚ããÖñ, ¾ããÞãñ ‚ã£¾ã¾ã¶ã ‡ãñŠÊãñ ‚ãÔã¦ãã ŒããÊããèÊã ½ãããäÖ¦ããè ¹ãÆã¹¦ã ¢ããÊããè. 
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 Ô©ãããä¶ã‡ãŠ ÔÌãÀã•¾ã ÔãâÔ©ãñ¦ããèÊã 50% ‚ããÀàã¥ã, ½ããñ¹ãŠ¦ã Ìã Ôã‡ã‹¦ããèÞ¾ãã ãäÍãàã¥ããÞãã ‚ããä£ã‡ãŠãÀ, ÔãããäÌã¨ããèºããƒÃ ¹ãìŠÊãñ 
¾ããñ•ã¶ãã, ÍããÔã‡ãŠãè¾ã ‚ããä¼ã¾ããâãä¨ã‡ãŠãè ¦ãâ¨ããä¶ã‡ãñŠ¦ã¶ã½ã£¾ãñ 30% •ããØãã ÀãŒããèÌã, ÍããÊãñ¾ã ãäÌã²ãããä©ãÃ¶ããéÔããŸãè Ôãã¾ã‡ãŠÊã Ìãã›¹ã 
Øã¥ãÌãñÍã ¹ãìÀÌãŸã Ìã ½ããñ¹ãŠ¦ã ÌãÔã¦ããèØãðÖ Öãè ¾ããñ•ã¶ãã, 12 Ìããè ¹ã¾ãÄ¦ã ½ããñ¹ãŠ¦ã ¹ããÔã ¾ããñ•ã¶ãã, ‚ããäÖÊ¾ããºããƒÃ Öãñß‡ãŠÀ ¹ããÔã ¾ããñ•ã¶ãã 
¾ãã ÔãÌãÃ ¾ããñ•ã¶ããâãäÌãÓã¾ããè ½ãããäÖ¦ããè ºãÖìÔãâŒ¾ã ãäÌã²ãããä©ãÃ¶ããé¶ãã ãäªÔãî¶ã ‚ããÊããè. 

7. ½ããäÖÊãã ‡ãŠã¾ãªñãäÓãÌã¾ã‡ãŠ •ãããä¥ãÌããâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¦ããâ¶ãã ‡ãŠã¾ã²ããâ½ãìßñ ½ããäÖÊããâÞããè ¹ãÆØã¦ããè Öãñ¦ã ‚ããÖñ. ‡ãŠã¾ãªñÍããèÀ 
Ö‡ã‹‡ãŠãâ½ãìßñ ½ããäÖÊããâÞ¾ãã ãäÔ©ã¦ããè¦ã Ôãì£ããÀ¥ãã Üã¡î¶ã ‚ããÊããè. ‡ãŠã¾ã²ãã½ãìßñ ½ããäÖËãâÞ¾ãã Ôãã½ãããä•ã‡ãŠ Øã¦ããèÎããèË¦ãñ¦ã Ìãã¤ Öãñ¦ã ‚ããÖñ, 
‡ãŠã¾ãªñÎããèÀ ‚ããä£ã‡ãŠãÀã½ãìßñ ½ããäÖËãâÞ¾ãã ª•ããÃ¦ã Ìãã¤ ¢ããËñËãè ‚ããÖñ, ãäÖâªî ÌããÀÔãã Ö‡ã‹‡ãŠ ‡ãŠã¾ã²ãã½ãìßñ ½ããäÖÊããâÞ¾ãã ª•ããÃ¦ã Ìãã¤ 
¢ããÊããè ‚ããÖñ. ¾ãã ÔãÌãÃ ãäÌã£ãã¶ããâÔãâª¼ããÃ¦ã ãäÌã²ãããä©ãÃ¶ããé¶ããè Ôã‡ãŠãÀã¦½ã‡ãŠ ¹ãÆãä¦ãÔããª ãäªÊãã. ¹ãÀâ¦ãì, ‡ãŠãõ›ìâãäºã‡ãŠ ãäÖâÔããÞããÀ ¹ãÆãä¦ãºãâ£ã‡ãŠ 
‡ãŠã¾ãªã ½ããäÖÊããâÌãÀãèÊã ‚ã¦¾ããÞããÀãÞãñ ¹ãÆ½ãã¥ã ‡ãŠ½ããè ‡ãŠÀ¥¾ããÔã ÔãÖã¾¾ã¼ãî¦ã ŸÀÊãã ‚ããÖñ. ½ããäÖÊããâÞ¾ãã ÔãâÀàã¥ããºããºã¦ããè¦ã ‡ãŠã¾ãªã 
½ãÖ§Ìã¹ãî¥ãÃ ¼ãîãä½ã‡ãŠã ºã•ããÌã¦ããñ. ¾ãã ªãñ¶Öãè ãäÌã£ãã¶ããÔãâª¼ããÃ¦ã 50% ãäÌã²ãããä©ãÃ¶ããé¶ããè Ôã‡ãŠãÀã¦½ã‡ãŠ ¹ãÆãä¦ãÔããª ãäªÊãã ¦ãÀ 50% 
ãäÌã²ãããä©ãÃ¶ããé¶ããè ¶ã‡ãŠãÀã¦½ã‡ãŠ ¹ãÆãä¦ãÔããª ãäªÊãã. 
8. ½ããäÖÊããâÔããŸãè ‡ãŠã¾ãªñ ‚ããäÔ¦ã¦Ìãã¦ã ‚ãÔãî¶ã ½ããäÖÊããâÞãñ ÍããñÓã¥ã Öãñ¦ã ‚ããÖñ. ¾ãã Ôãâª¼ããÃ¦ã ãäÌã²ãããä©ãÃ¶ããéÞãñ ½ã¦ã ¦ã¹ããÔãÊãñ ‚ãÔã¦ãã 
ºãÖìÔãâŒ¾ã ãäÌã²ãããä©ãÃ¶ããé¶ããè ‡ãŠã¾ãªñ ‚ãÔãî¶ã Ôãì£ªã ½ããäÖÊããâÞãñ ÍããñÓã¥ã Öãñ¦ã ‚ããÖñ Öñ ½ãã¶¾ã ‡ãñŠÊãñ. ½ããäÖÊããâÞ¾ãã „¸ã¦ããèÔããŸãè ÍããÔã¶ãã¶ãñ 
Öã¦ããè Üãñ¦ãÊãñÊ¾ãã ½ããäÖÊãã Ôãàã½ããè‡ãŠÀ¥ã ‡ãŠã¾ãÃ‰ãŠ½ã „¹ã¾ãì‡ã‹¦ã ‚ãÔãÊ¾ããÞãñ Öãè ºãÖìÔãâŒ¾ã ãäÌã²ãããä©ãÃ¶ããé¶ããè ½ãã¶¾ã ‡ãñŠÊãñ. ¾ããÔãâª¼ããÃ¦ã 
ÍããÔã‡ãŠãè¾ã ¹ãÆ¾ã¦¶ããâ½ãìßñ ‡ãŠãÖãè ¹ãÆ½ãã¥ãã¦ã ½ããäÖÊããâÞããè ãä¼ã¦ããè ªîÀ ¢ããÊããè Ìã ¦¾ããâÞãã ‚ãã¦½ããäÌãÍÌããÔã Ìãã¤Êãã, ‚ãÔãñÖãè ‡ãŠãÖãè 
ãäÌã²ãããä©ãÃ¶ããé¶ããè ¶ã½ãîª ‡ãñŠÊãñ. 
9. ¾ãã ‚ã£¾ã¾ã¶ãã¦ã Ô¨ããè-¹ãìÂÓã Ôã½ãã¶ã¦ãñÔããŸãè ½ããäÖÊããâÞãã Àã•ã‡ãŠãè¾ã ÔãÖ¼ããØã ½ãÖ§Ìã¹ãî¥ãÃ ‚ããÖñ, ‚ãÔãñ ºãÖìÔãâŒ¾ã ãäÌã²ãããä©ãÃ¶ããè¶ãñ 
¶ã½ãîª ‡ãñŠÊãñ ‚ããÖñ. ¦¾ããÞãºãÀãñºãÀ ½ããäÖÊããâÔããŸãè ‡ãŠã¾ãªñ ‚ããäÔ¦ã¦Ìãã¦ã ‚ãÔãî¶ãÔãì£ªã Ôã²ã¹ããäÀãäÔ©ã¦ããè¦ã ½ããäÖÊããâÌãÀãèÊã ‚ã¦¾ããÞããÀ 
Ìãã¤ÊãñÊãñ ‚ããÖñ Ìã ½ããäÖÊããâÌãÀ ‚ã¶¾ãã¾ã ¢ããÊãã ¦ãÀ ãä¦ãÊãã ¶¾ãã¾ã ãä½ãß¥ãñ Ôã½ãã•ãã¦ã ‡ãŠŸãè¥ã •ãã¦ãñ, ‚ãÔãñ ½ã¦ã ‚ã¶ãñ‡ãŠ 
ãäÌã²ãããä©ãÃ¶ããé¶ããè Ì¾ã‡ã‹¦ã ‡ãñŠÊãñ. ¦ãÀ ‡ãŠãÖãè ãäÌã²ãããä©ãÃ¶ããéÞ¾ãã ½ã¦ãñ, ‡ãŠã¾ã²ããâÞããè  ‚ãâ½ãÊãºã•ããÌã¥ããè ¹ãÆ¼ããÌããèãäÀ¦¾ãã Öãñ¦ã ¶ããÖãè, ½Ö¥ãî¶ã 
½ããäÖÊããâÌãÀ ‚ã¶¾ãã¾ã Ìãã¤¦ã ‚ããÖñ. ¾ããÔãâª¼ããÃ¦ã ‚ã¶ãñ‡ãŠ ãäÌã²ãããä©ãÃ¶ããé¶ããè ¶ãÌããè¶ã ‡ãŠã¾ãªñ Öãñ¥¾ããÞããè ØãÀ•ã ‚ãÔãî¶ã ¦¾ããÞããè 
‚ãâ½ãÊãºã•ããÌã¥ããè ¹ãÆ¼ããÌããèãäÀ¦¾ãã ¢ããÊããè ¹ãããäÖ•ãñ, ‚ãÔãñ ¶ã½ãîª ‡ãñŠÊãñ. 
10. †‡ãâŠªÀãè¦ã, ½ããäÖÊãã ãäÌãÓã¾ã‡ãŠ ‡ãŠã¾ã²ããâÞããè Ìã ¾ããñ•ã¶ããâÞããè ½ãããäÖ¦ããè ½ãÖããäÌã²ããÊã¾ããè¶ã ãäÌã²ãããä©ãÃ¶ããé½ã£¾ãñ ãäªÔãî¶ã ‚ããÊããè. 
¦¾ãããäÌãÓã¾ããèÞããè •ãã¥ããèÌã •ããØãð¦ããè Öãè ¦¾ããâÞ¾ãã½ã£¾ãñ ‚ãÔãÊãñÊããè Êãàãã¦ã ‚ããÊããè. ¹ãÀâ¦ãì, ‡ãŠã¾ãªñ ‚ããäÔ¦ã¦Ìãã¦ã ‚ãÔãî¶ãÔãì£ªã ½ããäÖÊããâÞãñ 
ÍããñÓã¥ã Öãñ¦ã ‚ããÖñ¦ã. ¦¾ããâÞ¾ããÌãÀãèÊã ‚ã¶¾ãã¾ã Ìãã¤¦ã ‚ããÖñ¦ã. ¾ãããäÌãÓã¾ããèÞããè Œãâ¦ã ãäÌã²ãããä©ãÃ¶ããé¶ããè Ì¾ã‡ã‹¦ã ‡ãñŠÊããè. 

Ôãâª¼ãÃ  

1. ‚ãù¡. ¹ãÆãä½ãÊãã •ããñÍããè, ½ããäÖÊããâÔããŸãè ‚ã¦¾ããÌãÍ¾ã‡ãŠ ‡ãŠã¾ãªñ  
2. ãäÌã•ã¾ã ¶ãÖã›ã, Êããñ‡ãŠÀã•¾ã (½ãããäÔã‡ãŠ) 
3. ‡ãŠ½ãÊããºããƒÃ ªñÍã¹ããâ¡ñ, ãäÔ¨ã¾ããâÞ¾ãã ‡ãŠã¾ã²ããÞããè Ìãã›ÞããÊã, ÑããèãäÌã²ãã ¹ãÆ‡ãŠãÎã¶ã, ¹ãì¥ãñ 
4. ¹ãÆãä¦ã¼ãã Àã¶ã¡ñ, Ô¨ããè ¹ãÆÍ¶ããâÞããè ÞãÞããÃ, 19 Ìãñ Íã¦ã‡ãŠ, ¹ã²ãØãâ£ãã ¹ãÆ‡ãŠãÎã¶ã, ¹ãì¥ãñ 
5. ÍããÀªã ÔããŸñ, ãäàã¦ããè•ããÌãÀãèÊã ÍãÊãã‡ãŠã, ØãÆâ©ããËãè ¹ãÆ‡ãŠãÎã¶ã, ½ãìâºãƒÃ 
6. ‚ãã. Ö. Ôããßâì‡ãñŠ, ½ãÖã¦½ãã ¹ãìŠÊãñ Ìã £ã½ãÃ, ½ãì³‡ãŠ ¹ãÆ‡ãŠãÎã¶ã, ½ãìâºãƒÃ 
7. ãä¶ããäÊã½ãã ¼ããÌãñ, ½ãÀãŸãè Ô¨ããèÞããè ‚ããäÔ½ã¦ãã, ØãÆâ©ããËãè —ãã¶ã¾ã—ã, ½ãìâºãƒÃ 
8. ãäÌãÊããÔã ŒããñÊãñ, ¦ããÀãºããƒÃ ãäÍãâªñ (Ô¨ããè-¹ãìÂÓã ¦ãìÊã¶ãã), ¹ãÆãä¦ã¼ãã ¹ãÆ‡ãŠãÎã¶ã, ¹ãì¥ãñ  
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•ãßØããÌã ÍãÖÀã¦ããèÊã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞãñ Ôã½ãã•ãÍããÔ¨ããè¾ã ‚ã£¾ã¾ã¶ã 

ÔÌããä¹¶ãÊã •ã¾ããäÔãâØã ÌããÜã, ÔããØãÀ ºã¡Øãñ* 
 

¹ãÆÔ¦ããÌã¶ãã 

 •ããèÌã¶ãã¦ã ¹ãÆ¦¾ãñ‡ãŠ Ì¾ã‡ã‹¦ããèÊãã ‡ãŠãÖãè ¶ãã ‡ãŠãÖãè ‚ãã‡ãŠãâàãã ‚ãÔã¦ãã¦ã. ¦¾ãã  ‚ãã‡ãŠãâàãã ¹ãî¥ãÃ ‡ãŠÀ¥¾ããÔããŸãè ¦ããñ 
¹ãÆ¾ã¦¶ãÍããèÊã ‚ãÔã¦ããñ. ¾ãã ¹ãÆ¾ã¦¶ãã¦ã Ôã¦ã¦ã ÔãâÜãÓãÃ ¦¾ããÞãã •ããèÌã¶ãã¦ã ÔãìÂÞã ‚ãÔã¦ããñ. Ôã¦ã¦ã ¹ãÆ¾ã¦¶ã ‡ãŠÂ¶ãÔãì£ªã ‚ãã¹ãÊ¾ãã 
‚ãã‡ãŠãâàãã ¹ãî¥ãÃ Öãñ¦ã ¶ãÔã¦ããèÊã ¦ãÀ ¦¾ããÊãã •ãºãÀªÔ¦ã £ã‡ã‹‡ãŠã ºãÔã¦ããñ. ÔãÌãÃ ƒÞœã ‚ãã‡ãŠãâàããÌãÀ ¹ãã¥ããè ¹ã¡Êãñ ½Ö¥ãî¶ã ¦ããñ •ããèÌã¶ãã¦ã 
„ªãÔããè¶ã ºã¶ãî¶ã ¹ãÆÌããÖãè¦ã Öãñ¥¾ããÞããè Íã‡ã‹¾ã¦ãã ‚ãÔã¦ãñ. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ããÔãì£ªã ¾ããÞã¹ãÆ½ãã¥ãñ ‚ãã‡ãŠãâàãã ‚ãÔã¦ãã¦ã. ‡ãŠã½ãØããÀ 
‚ãã‡ãŠãâàãã ¹ãî¥ãÃ ‡ãŠÀ¦ã-‡ãŠÀ¦ã •ããèÌã¶ããÞ¾ãã ÍãñÌã›Þ¾ãã ›ãñ‡ãŠãÊãã ‚ããÊãñÊãã ‚ãÔã¦ããñ. ‡ãŠã½ãØããÀãâÞ¾ãã ½ã•ãîÀãèÌãÀ ¦¾ããÞãñ Ôãâ¹ãî¥ãÃ ‡ãìŠ›îâºã 
‚ãÌãÊãâºãî¶ã ‚ãÔã¦ãñ. ÔãÌããÃ¦ã •ããÔ¦ã ¦ããñ ½ã•ãîÀãèÊãã ½ãÖ§Ìã ªñ¦ã ‚ãÔã¦ããñ. ‚ãã¹ãÊ¾ãã ‡ãìŠ›ìâºãã¦ããèÊã ÔãÌãÃ ÔãìŒã-ÔããñƒÃ ¹ãî¥ãÃ ÌÖãÌ¾ãã¦ã 
¾ãã‡ãŠãäÀ¦ãã ¦ããñ ‚ããä¦ããäÀ‡ã‹¦ã ‡ãŠã½ã Ôãì£ªã ‡ãŠÀ¦ããñ. ¹ã¥ã ¹ãÆ¦¾ãàãã¦ã ¦¾ããÊãã ãä½ãß¥ããÅ¾ãã ½ã•ãîÀãè¦ãî¶ã ¦¾ããÊãã ÔÌã¦ã:Þ¾ããÞã ØãÀ•ãã, 
‚ãã‡ãŠãâàãã ¹ãî¥ãÃ ‡ãŠÀ¦ãã ¾ãñ¦ã ¶ããÖãè. ¦¾ãã½ãìßñ ÔããÖãä•ã‡ãŠÞã ‡ãìŠ›îâºããÌãÀ ‚ãããä©ãÃ‡ãŠ Ôã½ãÔ¾ãã ‚ããñ¤Ìã¦ãã¦ã. 

 ‡ãŠã½ããÞãã Ôãâºãâ£ã ¹ãŠ‡ã‹¦ã „¦¹ã¸ããÍããè ¶ãÔãî¶ã ÔÌãããä¼ã½ãã¶ããÍããè Ôãì£ªã ‚ããÖñ. ½ãã¥ãîÔã ‡ãŠã½ãã½ã£¾ãñ ‚ãã¹ãÊããè ‚ããñßŒã 
Íããñ£ã¦ããñ. Ñã½ãã¦ãî¶ã ½ãã¥ãîÔã ÔÌã¦ã:Êãã Ì¾ã‡ã‹¦ã ‡ãŠÀ¦ã ‚ãÔã¦ããñ. ¦¾ãã½ãìßñ ‡ãŠã½ã ½Ö¥ã•ãñ ¹ãØããÀãè ‡ãŠã½ã ‚ãÔãñ Ôã½ã•ã¥ãñ Þãì‡ãŠãèÞãñ ‚ããÖñ. 
•ããØããä¦ã‡ãŠãè‡ãŠÀ¥ã, „ªãÀãè‡ãŠÀ¥ã, Œãã•ãØããè‡ãŠÀ¥ãã½ãìßñ „²ããñØã àãñ¨ãã¦ã ¹ãÆÞãâ¡ Ìãã¤ ¢ããÊããè. ½ãããäÖ¦ããè ¦ãâ¨ã—ãã¶ãã½ã£¾ãñ ‰ãŠãâ¦ããè ‚ããÊããè. 
¾ãã ºãªÊãÊãñÊ¾ãã ¹ãÆãä‰ãŠ¾ãñ½ãìßñ ‡ãŠã½ããÍããè Ôãâºãâãä£ã¦ã Ôãã½ãããä•ã‡ãŠ Ôãâºãâ£ããâ½ã£¾ãñ ½ããñŸñ ºãªÊã Üã¡î¶ã ¾ãñ¦ã ‚ããÖñ. ¦ãÔãñÞã Ì¾ã‡ã‹¦ããè ‡ãìŠ›âîºã Ìã 
Ôã½ãìªã¾ããÌãÀ ¾ãã ºãªÊããâÞãñ ½ãÖ§Ìã¹ãî¥ãÃ ¹ããäÀ¥ãã½ã ãäªÔãî¶ã ¾ãñ¦ã ‚ããÖñ. „ªãÀãè‡ãŠÀ¥ãã½ãìßñ ¼ããÀ¦ãã¦ã ‚ãããä©ãÃ‡ãŠ ¹ãñŠÀÀÞã¶ãã ÔãìÂ ¢ããÊããè. 
¼ããÀ¦ãã¦ã ºãÖìÀãÓ›È ‡ãâŠ¹ã¶ããèÞãñ •ããßñ ¹ãÔãÂ ÊããØãÊãñ. „ªãÀãè‡ãŠÀ¥ãã½ãìßñ ‡ãŠã½ããÞãñ ÔÌãÂ¹ã Ìã ‡ãŠã½ãØããÀãÞããè ¶ãñ½ã¥ãî‡ãŠ ¾ãã½ã£¾ãñ ºãÀãÞã 
¹ãŠÀ‡ãŠ ¢ããÊãñÊãã ‚ããÖñ. ‡ãŠã½ãØããÀãÞããè ãäÔ©ã¦ããè ‚ããä£ã‡ãŠããä£ã‡ãŠ ŒããÊããÌã¦ã ‚ããÖñ. ÔãâÜã›ãè¦ã àãñ¨ãã¦ããèÊã ‡ãŠã½ãØããÀ ‚ãÔãâÜã›ãè¦ã àãñ¨ãã¦ã 
¤‡ãŠÊãÊãñ •ãã¦ã ‚ããÖñ. ¾ããÔããŸãè ¼ããÀ¦ããÞ¾ãã ÔãâãäÌã£ãã¶ãã¦ã ŸãñÔã ¦ãÀ¦ãìªãè ‡ãñŠÊãñÊ¾ãã ‚ããÖñ. Ñããä½ã‡ãŠãâÞãñ ‚ããÀãñØ¾ã Ìã ÔãìÀãäàã¦ã¹ã¦ã¥ãã 
¾ããâÞãñ ½ãÖ§Ìã Êãàãã¦ã ÜãñÌãî¶ã ¼ããÀ¦ãã¦ã ‚ãã•ã¹ã¾ãÄ¦ã ‚ã¶ãñ‡ãŠ ‡ãŠã½ãØããÀ ‡ãŠã¾ãªñ ‡ãñŠÊãñ ØãñÊãñÊãñ ‚ããÖñ. ½ãìßã¦ãÞã ¼ããÀ¦ããÞ¾ãã †‡ãîŠ¥ã Ñã½ã 
Íã‡ã‹¦ããè¦ã ‚ãÔãâÜã›ãè¦ã ‡ãŠã½ãØããÀãâÞãñ ¹ãÆ½ãã¥ã ÔãâÜã›ãè¦ã ‡ãŠã½ãØããÀãâ¹ãñàãã ãä‡ãŠ¦ããè¦ãÀãè ¹ã›ãè¶ãñ •ããÔ¦ã ‚ããÖñ. ‚ãÍãã ÔãâÜã›ãè¦ã Ìã ‚ãÔãâÜã›ãè¦ã 
‡ãŠã½ãØããÀãâ¶ãã ‚ã¶ãñ‡ãŠ ¦ããâãä¨ã‡ãŠ ‡ãŠã¾ã²ããâÞãñ ÔãâÀàã¥ã ‚ã©ãÌãã Êãã¼ã ãä½ãßî Íã‡ãŠ¦ã ¶ããÖãè. 

‚ãããä©ãÃ‡ãŠ ÔãìãäÌã£ãã ãä‡ãâŠÌãã ÔãìÀãäàã¦ã¦ãã ¶ãÔãñÊã ¦ãÀ ‡ãŠã½ãØããÀãÞããè •ãØãî¶ã ¶ã •ãØã¥¾ããÔããÀŒããè ‚ãÌãÔ¦ãã ‚ãÔã¦ãñ. ¦¾ããÞãã Öã ½ãìÊã¼ãî¦ã 
Ö‡ã‹‡ãŠ ‚ãÔã¦ããñ ¦¾ããÔããŸãè ¦ããñ Ôãã¦ã¦¾ãã¶ãñ ¹ãÆ¾ã¦¶ãÍããèÊã ‚ãÔã¦ããñ. ‡ãŠã½ãØããÀãÞ¾ãã •ããèÌã¶ãã¦ã ÔãÌããÃ¦ã •ããÔ¦ã ½ãÖ§Ìã ‚ãããä©ãÃ‡ãŠ 
ÔãìÀãäàã¦ã¦ãñÊãã ‚ãÔã¦ãñ ‡ãŠãÀ¥ã ¦ããñ ¹ãî¥ãÃ¹ã¥ãñ ‚ãã¹ãÊ¾ãã ‡ãŠã½ããÌãÀÞã ‚ãÌãÊãâºãî¶ã ‚ãÔãÊ¾ãã¶ãñ ¦¾ããÊãã ½ã•ãîÀãè ãä½ãß¦ãñ ¦¾ããÌãÀÞã ¦¾ããÞãã 
„ªÀãä¶ãÌããÃÖ ‚ãÌãÊãâºãî¶ã ‚ãÔã¦ããñ. ½ã•ãîÀãè¦ã ãä¶ã¾ããä½ã¦ã¹ã¥ãã ‚ãÔãñÊã ¦ãÀ ¦¾ããÞããè •ããèÌã¶ã¹ã£ª¦ããè ãäÌãÔ‡ãŠßãè¦ã Öãñ¦ã ¶ãÔã¦ãñ ¦ãÔãñÞã ½ã•ãîÀãè 
ãä‡ãŠ¦ããè ‚ãããä¥ã ‡ãŠÍããè ‚ãÔããÌããè ¦¾ããÊããÔãì£ªã ½ãÖ§Ìã ‚ãÔã¦ãñ. ¹ãŠ‡ã‹¦ã ½ã•ãîÀãè¦ã ãä¶ã¾ããä½ã¦ããè¹ã¥ãã ‚ãÔã¥ãñ ¾ããÊãã ½ãÖ§Ìã ¶ãÔã¦ãñ ¦ãÀ 
½ã•ãîÀãè ÖñÞã ¦¾ããÞãñ „ªÀãä¶ãÌããÃÖãÞãñ Ôãã£ã¶ã ‚ãÔãÊ¾ãã¶ãñ ãä‡ãŠ½ãã¶ã ØãÀ•ãã ¼ããØãî Íã‡ãŠ¦ããèÊã †Ìã¤ñ ‚ãÔã¥ãñ ¦ãÀãè ‚ããÌãÍ¾ã‡ãŠ ‚ãÔã¦ãñ. 
¦¾ãããäÍãÌãã¾ã ¦¾ããÞ¾ãã •ããèÌã¶ããÊãã ‚ã©ãÃ ¹ãÆã¹¦ã Öãñ¦ã ¶ãÔã¦ããñ. ¦¾ããÞã¹ãÆ½ãã¥ãñ ªõ¶ãâãäª¶ã ØãÀ•ãã ¼ããØããäÌã¥¾ããƒ¦ã¹ã¦ã •ãÀ Ìãñ¦ã¶ã / ½ã•ãîÀãè 
‚ãÔãñÊã ¦ãÀ ‚ã‡ãŠÔ½ãã¦ã ãä¶ã½ããÃ¥ã Öãñ¥ããÀãè Ôãâ‡ãŠ›ñ •ãÔãñ ‚ã¹ãÜãã¦ã, ‚ãã•ããÀ, ½ãð¦¾ãì Ìã ‡ãìŠ›îâºãã¦ããèÊã ãäÌããäÌã£ã Ôã¥ã, „¦ÔãÌã, 
¶ãã¦ãñÌããƒÃ‡ãŠ ¾ããâÞãã ¦ãÀ Àãñ•ãÞ¾ãã ŒãÞããÃ¹ãõ‡ãŠãè ÌãñØãßã ŒãÞãÃ •ããÔ¦ã ‚ãÔã¦ããñ. ¦¾ããÞããèÔãì£ªã ¹ãî¦ãÃ¦ãã Öãñ¥¾ããƒ¦ã¹ã¦ã ¦¾ããÊãã Ìãñ¦ã¶ã 



 
 
 
 

A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 171 
 
ãä½ãßãÊãñ ¶ããÖãè¦ã ¦ãÀ ¦ããñ „£ÌãÔ¦ã Öãñ¥¾ããÞããè Íã‡ã‹¾ã¦ãã ¶ãã‡ãŠãÀ¦ãã ¾ãñ¦ã ¶ããÖãè. ½Ö¥ãî¶ã ¦¾ããÔããŸãè ¦¾ããÞããè ½ã•ãîÀãè ¾ãã ‚ãã‡ãŠãäÔ½ã‡ãŠ 
ØãÀ•ãã ¼ããØããäÌã¥¾ããƒ¦ã‡ãŠ¹ã¦ã ‚ãÔããÌããè ‚ãÍããè ¦¾ããÞããè ½ã¶ããñ½ã¶ã ‚ã¹ãñàãã ‚ãÔã¦ãñ. 

 ¦¾ããÞãºãÀãñºãÀ ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã Ì¾ã‡ã‹¦ããèÊãã ¹ãìŠÀÔã¦ããèÞããè ØãÀ•ã ‚ãÔã¦ãñ. •ããèÌã¶ããÞãã ¹ãìÀñ¹ãîÀ „¹ã¼ããñØã Ü¾ããÌãã ‚ãÔãñ ¦¾ããÊãã 
Ìãã›¦ã ‚ãÔã¦ãñ. Ö½ãÊããèÞãñ ‡ãŠã½ã ‡ãŠÀ¥ããÀã Ì¾ã‡ã‹¦ããèÔãì£ªã †‡ãŠ ½ãã¥ãîÔãÞã ‚ãÔã¦ããñ. ¦ããñ Ôãì£ªã ‡ãŠÓ› ‡ãŠÀ¦ããâ¶ãã ©ã‡ãŠ¦ã ‚ãÔã¦ããñ. 
‚ãâØã½ãñÖ¶ã¦ããèÞãñ ‡ãŠã½ã ‚ãÔãÊ¾ãã¶ãñ ©ã‡ãŠÌãã ¦ãÀ •ããÔ¦ãÞã ¹ãÆ½ãã¥ãã¦ã ‚ãÔã¦ããñ. Ñã½ããÞãñ ¹ããäÀ½ãã•ãÃ¶ã ¹ãìŠÀÔã¦ããè¦ã Öãñ¦ã ‚ãÔã¦ãñ ¹ãÀâ¦ãì Öãè 
‡ãŠÔãÀ¦ã ½Ö¥ã•ãñ ãä¶ãÌÌãß ¢ããñ¹ã ‡ãŠã¤¥ãñ ¶ãÌÖñ ãä½ãßãÊãñÊ¾ãã ãäÀ‡ãŠã½¾ãã Ìãñßñ¦ã ‡ãŠãÖãè¦ãÀãè ‡ãŠÀãÌãñ ‚ãÍããè ¦¾ããâÞããè ‚ãã‡ãŠãâàãã ‚ãÔã¦ãñ. 
‡ãŠã½ããÞ¾ãã Ì¾ããä¦ããäÀ‡ã‹¦ã Ôã½ãã•ãã¦ã Üã¡¥ããÅ¾ãã Üã¡ã½ããñ¡ãèÍããè ¦¾ããâÞãã Ôãâºãâ£ã ¾ããÌãã, ¦¾ãã¦ã ¦¾ãã¶ãñ ÔãÖ¼ããØããè ÌÖãÌãñ Ìã ¦¾ããÞãã 
„¹ã¼ããñØã Ü¾ããÌãã ‚ãÔãñ ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãÊãã Ìãã›¥ãñ ÔããÖãä•ã‡ãŠÞã ‚ããÖñ.  

 ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ‚ãããä©ãÃ‡ãŠ Ôã½ãÔ¾ãã Öñ Ôã¦ã¦ã ¼ãñ¡ÔããÌã¥ããÀãè Ôã½ãÔ¾ãã ‚ãÔã¦ãñ. ½ãîßã¦ãÞã ‡ãŠã½ã Öñ ‚ããä¦ããäÀ‡ã‹¦ã 
‡ãŠÂ¶ã Ôãì£ªã ãä½ãß¥ããÀãè ½ã•ãîÀãè Öãè ¦¾ããÞ¾ãã ‡ãŠãõ›ìâãäºã‡ãŠ ØãÀ•ãã ¹ãî¥ãÃ ‡ãŠÂ Îã‡ãŠ¦ã ¶ããÖãè. ¦¾ãã½ãìßñ ¦¾ããâ¶ãã ‚ãã¹ãÊ¾ãã ½ã•ãîÀãèºãÀãñºãÀ 
‚ããä¦ããäÀ‡ã‹¦ã •ããñ¡£ãâªã ‡ãŠÀãÌãã ËãØã¦ããñ.  

 ‡ãŠãÖãè ‡ãŠã½ãØããÀãâ¶ãã •ããñ¡£ãâªã ‡ãŠÀ¦ãã ¾ãñ¦ã ¶ããÖãè. •ããñ¡£ãâ²ãã‡ãŠãäÀ¦ãã ¦¾ããâÞ¾ãã•ãÌãß •ããØãã, ¼ããâ¡ÌãË ¶ãÔã¦ãñ. ½Ö¥ãî¶ã 
¦¾ããËã ‚ãã¹ãÊ¾ãã Ìã ‚ãã¹ãÊ¾ãã ‡ãŠãõ›ìâãäºã‡ãŠ ØãÀ•ãã ¼ããØãÌã¥¾ããÔããŸãè ¹ãŠ‡ã‹¦ã ‚ãããä¥ã ¹ãŠ‡ã‹¦ã ½ã•ãîÀãèÌãÀÞã ‚ãÌãËâºãî¶ã ÀãÖãÌãñ ËãØã¦ãñ. 

 ºã-¾ããÞã ‡ãŠã½ãØããÀãâ¶ãã ‚ãããä©ãÃ‡ãŠ ‚ã¡Þã¥ã ‚ãÔãÊ¾ããÔã ¦ããñ ‡ãìŠ¥ãã‡ãŠ¡î¶ã ¦ãÀãè ‚ãããä©ãÃ‡ãŠ „ÞãË Üãñ¦ããñ. ¶ããÖãè¦ãÀ ºãú‡ãñŠ¦ãî¶ã 
‡ãŠ•ãÃ ‡ãŠã¤¦ããñ. ‡ãŠãÖãè ‡ãŠã½ãØããÀãâ¶ãã ºãú‡ãñŠ¦ãî¶ã ÔãÖ•ãÞã ‡ãŠ•ãÃ „¹ãËº£ã Öãñ¦ãñ ¦ãÀ ‡ãŠãÖãè ‡ãŠã½ãØããÀãâÞ¾ãã ¹ãªÀãè ½ãã¨ã ãä¶ãÀãÎããÞã ¾ãñ¦ãñ. 
‡ãŠãÀ¥ã ºãú‡ãŠã¦ãî¶ã ‡ãŠ•ãÃ ‡ãŠã¤¦ããâ¶ãã ¦¾ããâÞ¾ãã ½ã•ãìÀãèãäÌãÓã¾ããè ãäÌãÞããÀ¹ãîÔã ‡ãñŠËãè •ãã¦ãñ. ‡ãŠã½ãØããÀ ‡ãŠ•ãÃ ‡ãŠã¤¦ã ‚ãÔã¦ããâ¶ãã ¦ããñ ‡ãŠ•ãÃ 
Ì¾ãã•ã ÔãÖ•ã ¹ãñŠ¡î Îã‡ãŠ¦ããñ ‡ãŠã? ¾ããÞãã ¹ãî¥ãÃ¹ã¥ãñ ãäÌãÞããÀ ‡ãñŠËã •ãã¦ããñ. ºã-¾ããÞã ‡ãŠã½ãØããÀãâ‡ãŠãäÀ¦ãã ºãú‡ãñŠÞããè ªãÀñ ºãâªÞã ‚ãÔã¦ãã¦ã 
‚ãÔãñ ½Ö¥ã¦ãã ¾ãñƒÃË. ½ãØã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã Îãñ•ãã-¾ãã‡ãŠ¡î¶ã „ÞãË ‡ãŠÀãÌããè ËãØã¦ãñ. ¦¾ãã½ãìßñ „Ôã¶ãÌããÀãèÞãñ ª¡¹ã¥ã ¶ãñÖ½ããè 
¦¾ããÞ¾ããÔããñºã¦ã ‚ãÔã¦ãñ.  

 ºã-¾ããÞã ãäŸ‡ãŠã¥ããè ‡ãŠã½ãØããÀ ÔãâÔ©ãã ‚ãÔã¦ãã¦ã. ¦¾ãã½ãã¹ãÃŠ¦ãÔãì£ªã ‡ãŠã½ãØããÀãâ¶ãã ‡ãŠ•ãÃ ãä½ãß¦ãñ. ¹ã¥ã ¦ãñ ‡ãŠ½ããè ¹ãÆ½ãã¥ãã¦ã 
‚ãÔã¦ãñ. ¦¾ãã½ãìßñ ¦ããñ ‚ãããä©ãÃ‡ãŠ ºããºããèãäÌãÓã¾ããè ¶ãñÖ½ããèÞã ‚ãÔã½ãã£ãã¶ããè ‚ãÔã¦ããñ. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ‡ãŠã¾ã²ãã¶ãìÔããÀ ºããñ¶ãÔã ãä½ãß¦ã 
‚ãÔã¦ããñ. ¹ã¥ã ¦ããñ ¹ãìÀñÔãã ¶ããÖãè. ¦¾ãã½ãìßñ ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ºããñ¶ãÔã •ããÔ¦ã ãä½ãßãÌãã ½Ö¥ãî¶ã ¶ãñÖ½ããè ÔãâÜãÓãÃ ‡ãŠÀ¦ãã¦ã. ½ãã©ãã¡ãè 
‡ãŠã½ãØããÀãâÞããè ½ã•ãìÀãè Öãè ‡ãŠ½ããè ‚ãÔãî¶ã ¦¾ããâ¶ãã ºããñ¶ãÔã Öã ‡ãŠ½ããè ãä½ãß¦ããñ. ‚ããä¦ããäÀ‡ã‹¦ã ‡ãŠã½ã ‡ãñŠÊ¾ãã¶ãâ¦ãÀÔãì£ªã ½ã•ãîÀãè Öãè ãä¦ã¦ã‡ãŠãèÞã 
‚ãÔã¦ãñ. ¦¾ãã½ãìßñ ‚ãããä©ãÃ‡ãŠ Ôã½ãÔ¾ããâ¶ãã ¦ããò¡ ¹ãìŠ›¦ãñ. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ Öã ªÀÀãñ•ã 6-8 ¦ããÔã Ö½ããËãè ‡ãŠÀ¦ã ‚ãÔã¦ããñ. ¹ãÀâ¦ãì 
¦¾ããÞã¹ãÆ½ãã¥ãã¦ã ¦¾ããËã ½ã•ãîÀãè ãä½ãß¦ã ¶ããÖãè.  

 Ôã½ãã•ãã¦ã ÌããÌãÀ¦ã ‚ãÔã¦ããâ¶ãã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ãä¶ã½¶ãÔ©ãã¶ããè ¹ãããäÖËñ •ãã¦ãñ. ‡ãŠãÀ¥ã Ôã¦ã¦ã ‡ãŠã½ã ‡ãŠÀãè¦ã 
‚ãÔãÊ¾ãã¶ãñ ¦¾ããÞ¾ãã ‚ãâØããÌãÀ £ãîß, Üãã½ã Ôã¦ã¦ã ‚ãÔã¦ããñ. Ôã¦ã¦ã ‡ãŠã½ãã½ãìßñ ¦¾ããËã Ôã½ãã•ãã¦ã ÔãÖ¼ããØããè Öãñ¦ãã ¾ãñ¦ã ¶ããÖãè. 
†‡ãŠ¹ãÆ½ãã¥ãñ Ôã½ãã•ããÞãã ‚ãããä¥ã ¦¾ããÞãã Ôãâºãâ£ã ¾ãñ¦ãÞã ¶ããÖãè. ¦¾ãã½ãìßñ Ôã½ãã•ãã¦ã ¦¾ããËã ªì¾¾ã½ã, ½ã£¾ã½ã Ô©ãã¶ã ãäªËñ •ãã¦ãñ. 
½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã Ôã½ãã•ãã‡ãŠ¡î¶ã ºã-¾ããÞã ‚ã¹ãñàãã Ìã ‚ãã‡ãŠãâàãã ‚ãÔã¦ãã¦ã.  

 ÔãÌããÃ¦ã ½ãÖ§ÌããÞãñ ½Ö¥ã•ãñ ‡ãŠã½ãØããÀãÞããè ‚ãããä©ãÃ‡ãŠ ºãã•ãî ¼ã‡ã‹‡ãŠ½ã ÌÖãÌããè ¾ããÔããŸãè ÎããÔã¶ãã‡ãŠ¡î¶ã ‡ãŠã½ãØããÀãâÞããè ‚ã¹ãñàãã 
¶ãñÖ½ããèÞã ‚ãÔã¦ãñ Ìã ¦ããñ ¦¾ããÔããŸãè ¶ãñÖ½ããè Ôãã¦ã¦¾ãã¶ãñ ÔãâÜãÓãÃ ‡ãŠÀãè¦ã ‚ãÔã¦ããñ. 
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 Ì¾ããä‡ã‹¦ãØã¦ã ÔãâÜãÓããÃ¦ãî¶ã •ãÀ ¦¾ããËã ‚ãã¹ãÊ¾ãã ¹ãªÀãè ãä¶ãÀãÎãã ¾ãñ¦ã ‚ãÔãñË ¦ãÀ ¦ããñ ‡ãŠã½ãØããÀ ½ãâ¡ß ÔãªÔ¾ã Öãñ…¶ã 
‚ãã¹ãÊ¾ãã ½ããØã¥¾ãã ÎããÔã¶ããÔã½ããñÀ ŸñÌã¦ã ‚ãÔã¦ããñ. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞãñ ‡ãŠã½ãØããÀ ½ãâ¡ß ¾ããâÞãñ ÔãÌãÃ ¹ãÆ¾ã¦¶ã Öñ ºããñ¶ãÔã, ¹ãñ¶Îã¶ã, 
½ã•ãîÀãè ¾ããÌãÀ ‚ãÔã¦ãñ. ¾ãã ½ã•ãîÀãè, ºããñ¶ãÔã, ¹ãñ¶Îã¶ãÌãÂ¶ã ¦¾ããâÞããè ‚ãããä©ãÃ‡ãŠ ºãã•ãî ¼ã‡ã‹‡ãŠ½ã ÔÌãÂ¹ããÞããè Öãñ¥ããÀ ‚ãÔã¦ãñ. 
‡ãŠã½ãØããÀãâÞããè ½ãìŒ¾ã ½ããØã¥ããè Öãè ãä¶ãÌãð§ããè Ìãñ¦ã¶ã ËãØãî ‡ãŠÀãÌããè Öãè ‚ãÔã¦ãñ. ‡ãŠãÀ¥ã ¦¾ããÞãã •ããèÌã¶ããËã ‚ãããä©ãÃ‡ãŠ Öã¦ã¼ããÀ Öã 
ãä¶ã¾ããä½ã¦ã¹ã¥ãñ ËãØãñË ‚ãÎããèÞã ‚ã¹ãñàãã ¦¾ããâÞããè ‚ãÔã¦ãñ. 

 ‡ãìŠŸËãèÖãè ½ãã¶ãÌããè Ì¾ã‡ã‹¦ããè •¾ãã ÌãñßñÔã ÔÌã¦ã:Öî¶ã ÔÌã¦ã:Þ¾ãã ŒãìÎããè¶ãñ Ñã½ã ‡ãŠÀ¦ãñ. ¦¾ãã ÌãñßñÔã ãä¦ãËã ‚ãã¶ãâª ãä½ãß¦ããñ. 
†‡ãŠãÞã ¦ã-ÖñÞ¾ãã ½ãã¶ããäÔã‡ãŠ Ìã ÎãããäÀÀãè‡ãŠ Ôã½ãã£ãã¶ããÞãã Ëã¼ã ãä½ãß¦ããñ. ½ãã¶ãÌããè •ããèÌã¶ã Ôã¹ãŠË ¢ããÊ¾ããÞãã †‡ãŠ ¹ãÆñÀ¥ããªã¾ã‡ãŠ 
‚ã¶ãì¼ãÌã ãä½ãß¦ããñ ‚ãããä¥ã ãäÌãÎãñÓã ½Ö¥ã•ãñ ‚ãÔãñ Ñã½ã ‡ãñŠÊ¾ãã¶ãñ ½ãã¶ãÌããè Ì¾ã‡ã‹¦ããè Œã-¾ãã ‚ã©ããÃ¶ãñ †‡ãŠ½ãñ‡ãŠãâÎããè Ôãã½ãããä•ã‡ãŠ, 
ÔããâÔ‡ãðŠãä¦ã‡ãŠ ãä•ãÌÖãß¿ãã¶ãñ ºããâ£ãËñ •ãã¦ãã¦ã. ¹ãÀâ¦ãì •¾ãã ÌãñßñÔã Öñ Ñã½ã ãä¶ãÌÌãß Þãã‡ãŠÀãè ‡ãŠÀ¦ãã ‡ãñŠËñËñ ‚ãÔã¦ãã¦ã ¦¾ããÌãñßñÔã ¦ãñ 
„¹ãÀñ Ìãã›¦ãã¦ã Ìã ºãÀãñºãÀ ãäÌãÂ£ª ‚ã¶ãì¼ãÌã ¾ãñ¦ããñ. ½ãã¥ãÔãñ ¦¾ãã Ñã½ãã‡ãŠ¡ñ ‡ãŠãºãã¡‡ãŠÓ›ãÞãñ ‡ãŠã½ã ½Ö¥ãî¶ã ºãÜã¦ãã¦ã. ‚ãÔãñÞã †‡ãŠ 
‡ãŠã½ã ½Ö¥ãî¶ã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã ‡ãŠã½ããÞãã „ÊËñŒã ‡ãŠÀ¦ãã ¾ãñ¦ããñ. 

 ‚ãÔãâÜã›ãè¦ã àãñ¨ãã¦ããèË ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãÞ¾ãã ‡ãŠÊ¾ãã¥ããÔããŸãè ½ãÖãÀãÓ›Èã¦ã 1969 ÔããËãè ¹ããäÖËã ‡ãŠã¾ãªã 
‡ãŠÀ¥¾ãã¦ã ‚ããËã. ¹ãÀâ¦ãì ¹ãÆ¦¾ãàãã¦ã ½ãã¨ã ¾ãã ‡ãŠã¾ã²ããÞãã ‡ãŠãÖãèÖãè „¹ã¾ããñØã ¾ãã ‡ãŠã½ãØããÀãâ¶ãã ¢ããËñËã ‚ãã¹ãÊ¾ããÔã ãäªÔã¦ã ¶ããÖãè. 
¼ããÀ¦ããÞ¾ãã ÔãâãäÌã£ãã¶ãã¦ã Ìã ‡ãŠã½ãØããÀ ‡ãŠã¾ã²ãã¦ã ‡ãŠã½ãØããÀãâÞ¾ãã ÔãìÀãäàã¦ã¦ãñÔããŸãè ¦ãÀ¦ãîª ‡ãñŠËãè ØãñËñËãè ‚ãÔãËãè ¦ãÀãè ½ãã©ãã¡ãè 
‡ãŠã½ãØããÀãâÞãñ ‡ãŠã½ã ¶ãõãä½ããä§ã‡ãŠ ‚ãÔãÊ¾ãã½ãìßñ ¦¾ããâÞ¾ãã¦ã ½ããË‡ãŠ Ìã ¶ããñ‡ãŠÀ ‚ãÔãñ ¶ãã¦ãñ ¹ãÆÔ©ãããä¹ã¦ã Öãñ¦ã ¶ããÖãè. ‚ãÎãã ‡ãŠã½ãØããÀãâÞ¾ãã 
‡ãŠã½ããÞãñ ÔÌãÂ¹ã Ëàãã¦ã Üãñ¦ãã ¾ãã ‡ãŠã½ãØããÀãâ¶ãã ‚ã¶ãñ‡ãŠ ¹ãÆ‡ãŠãÀÞãñ ‚ã¹ãÜãã¦ã, ÔãâÔãØãÃ•ã¶¾ã ÀãñØã, ‚ããä¦ã‡ãŠÓ› ‡ãŠã½ãã½ãìßñ ãä¶ã½ããÃ¥ã 
Öãñ¥ãã-¾ãã Ì¾ãã£ããè ‚ãÎãã Øãâ¼ããèÀ ‚ããÀãñØ¾ããÞ¾ãã Ôã½ãÔ¾ããâ¶ãã Ôãã½ããñÀñ •ããÌãñ ËãØã¦ããñ. ‚ãÎãã ¹ãÆ‡ãŠãÀÞ¾ãã ƒ¦ãÀ ‚ã¶ãñ‡ãŠ Ôã½ãÔ¾ããÖãè 
¦¾ããâÞ¾ããÔã½ããñÀ „¼¾ãã ‚ãÔã¦ãã¦ã. ¹ãÆÔ¦ãì¦ã ‚ã£¾ã¾ã¶ãã¦ã ‚ãÎãã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã Ôã½ãÔ¾ãã •ãã¥ãî¶ã Üãñ¥¾ããÞãã ¹ãÆ¾ã¦¶ã ‡ãñŠËñËã 
‚ããÖñ. 

‚ã¼¾ããÔããÞããè „ãäÿÓ›ñ  : •ãßØããÌã ÎãÖÀã¦ããèË ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞãñ Ôãã½ãããä‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥ãñ. 

ØãðÖãè¦ã‡ãñŠ - 1) ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ½ã£¾ãñ ¹ãìÂÓã ÌãØããÃÞãñ ¹ãÆ½ãã¥ã ‚ããä£ã‡ãŠ ‚ããÖñ. 

  2) ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞããè Ôãã½ãããä•ã‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ ¹ããäÀãäÔ©ã¦ããè ÖËãŒããèÞããè ‚ããÖñ. 

‚ã¼¾ããÔã ¹ã£ª¦ããè   

 ÔãªÀÞ¾ãã ‚ã£¾ã¾ã¶ããÔããŸãè ‡ãŠã½ãØããÀãâ¶ãã Ôãâºãâãä£ã¦ã ‡ãŠãÖãè Ôãâª¼ãÃ ØãÆâ©ã, ½ãããäÔã‡ãñŠ, ãäÌããäÌã£ã ãäÌãÎãñÓããâ‡ãŠ ¾ããâÞãã ‚ãã£ããÀ 
Üãñ¦ãËñËã ‚ããÖñ. ¦¾ããÞãºãÀãñºãÀ •ãßØããÌã ÎãÖÀã¦ããèË 50 ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ¹ãÆ¦¾ãàã ¼ãñ›¶ã ¦¾ããâÞ¾ãã‡ãŠ¡î¶ã ¹ãÆÎ¶ããÌãËãè ¼ãÂ¶ã 
Üãñ¥¾ãã¦ã ‚ããËãè ‚ããÖñ.. 

¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããè   

 ÔãªÀÞ¾ãã ‚ã£¾ã¾ã¶ããÔããŸãè Ôãâ¼ãÌ¾ã¦ãã ¶ã½ãì¶ãã ãä¶ãÌã¡ãè½ã£ããèË Ôãã£ãã ¾ããÒãäÞœ‡ãŠ ¦¾ãã½ãªãèË ‡ãŠãñ›ã ¹ã£ª¦ããèÞãã Ìãã¹ãÀ 
‡ãŠÀ¥¾ãã¦ã ‚ããËã. •¾ãã½ã£¾ãñ •ãßØããÌã ÎãÖÀã¦ããèË £ãã¶¾ã ºãã•ããÀ ÌãŒããÀ ½ãÖã½ãâ¡ß, ‡ãìŠÔãâìºãã ¾ãñ©ããèË 50 ½ãã©ãã¡ãè 
‡ãŠã½ãØããÀãâÞããè ãä¶ãÌã¡ ‡ãŠÂ¶ã ¦¾ããâÞ¾ãã‡ãŠ¡î¶ã ¹ãÆÎ¶ããÌãËãè ¼ãÂ¶ã Üãñ¥¾ãã¦ã ‚ããËãè. 
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½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã ‡ãŠã½ããÞãñ ÔÌãÂ¹ã 

 ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ã•ãñ ½ããËãÞããè Þã¤-„¦ããÀ ‡ãŠÀ¥ãñ, •ãÔãñ ‡ãŠãè, ºãã•ããÀ¹ãñŸãâ½ã£¾ãñ ãäÌããäÌã£ã ½ããËãÞããè ¹ããñ¦ããè, ‡ãŠã¹ã¡ 
Ìã ‡ãŠã¹ãÔããÞ¾ãã ØãŸÊ¾ãã, ËãñŒãâ¡ãè ½ããË ƒ¦¾ããªãè „¦ãÀÌãî¶ã ªì‡ãŠã¶ãã¦ã ‚ã©ãÌãã Øããñªã½ãã¦ã ©ã¹¹ããè ËãÌã¥ãñ, Ìã•ã¶ã ‡ãŠÀ¥ãñ, Øã› 
ËãÌã¥ãñ, †‡ãŠã ãäŸ‡ãŠã¥ãÞãã ½ããË ªìÔãÀãè‡ãŠ¡ñ ÖËãäÌã¥ãñ (ÌããÀ¹ãñŠÀ), ¼ãÀãƒÃ, „¦ãÀãƒÃ, ¹ããñ¦ããè-ãäÎãÌã¥ãñ, ½ããËãÞããè ÔÌãÞÞã¦ãã, 
ãä¶ãÌã¡, ¹ãÆ¦ãÌããÀãè, ºããâ£ã¥ããè (¹ãù‡ãŠãéØã) ƒ. ‚ã¶ãñ‡ãŠ ¹ãÆ‡ãŠãÀÞããè ‡ãŠã½ãñ ‡ãŠÀ¥ããÀã ‡ãŠã½ãØããÀ. ½ãã©ãã¡ãè ‡ãŠã½ã Öñ Ôãã½ãîãäÖ‡ãŠ (›ãñßãè 
¹ã£ª¦ã) Ìã ½ãì‡ãŠãª½ããÞ¾ãã ¶ãñ¦ãð¦ÌããŒããËãè ÞããË¦ãñ. ‚ãÎãã ¹ãÆ‡ãŠãÀÞããè ‡ãŠã½ãñ ¹ãÆã½ãìŒ¾ãã¶ãñ „¦¹ããª¶ã ‚ããÔ©ãã¹ã¶ãã, ãä‡ãŠÀ‡ãŠãñß Ìã Üãã…‡ãŠ 
Ì¾ãã¹ããÀãè ºãã•ããÀ¹ãñŸãâ½ã£¾ãñ ½ã£ãî¶ã½ã£ãî¶ã ¶ãõãä½ããä§ã‡ãŠ¹ã¥ãñ ÞããË¥ããÀãè ‚ãÔã¦ãã¦ã. 

ãä¶ãÓ‡ãŠÓãÃ 

1. ¾ãã ‚ã£¾ã¾ã¶ããÔããŸãè •¾ãã ãä¶ãÌãñª‡ãŠã‡ãŠ¡î¶ã ½ãããäÖ¦ããè Üãñ¥¾ãã¦ã ‚ããËãè ¦ãñ ÔãÌãÃ ãä¶ãÌãñª‡ãŠ ¹ãìÂÓã ‡ãŠã½ãØããÀ ‚ããÖñ¦ã. ¾ãã àãñ¨ãã¦ã 
ãäÔ¨ã¾ããâÞãñ ¹ãÆ½ãã¥ã ‚ã¦¾ãâ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ãã¦ã ãäªÔãî¶ã ‚ããËñ. 

2. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ãî¶ã ¦ãÂ¥ã Ìã¾ããñØã›ã¦ããèË ‡ãŠã½ãØããÀãâÞãñ ¹ãÆ½ãã¥ã 35 ¦ãñ 55 ÔãÌããÃãä£ã‡ãŠ ‚ããÖñ. 

3. ¹ãÆã©ããä½ã‡ãŠ ãäÎãàã¥ã Üãñ¦ãËñÊ¾ãã ‡ãŠã½ãØããÀãâÞããè ÔãâŒ¾ãã •ããÔ¦ã ‚ãÔãî¶ã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ½ã£¾ãñ „ÞÞããäÎããäàã¦ã ‡ãŠã½ãØããÀ 
‚ãã¤ß¦ã ¶ããÖãè. 

4. ãäÖâªî £ã½ãÃ ‚ãÔãËñÊ¾ãã ‡ãŠã½ãØããÀãâÞããè ÔãâŒ¾ãã •ããÔ¦ã ¹ãÆ½ãã¥ãã¦ã ‚ããÖñ. ½ãÀãŸãè Ëãñ‡ãŠãâÞãñ ¹ãÆ½ãã¥ã ¦¾ãã¦ãÊ¾ãã ¦¾ãã¦ã •ããÔ¦ã 
‚ããÖñ. 

5. ºãÖì¦ããâÎããè ‡ãŠã½ãØããÀ •ãÌãß¹ããÔã 10 ÌãÓããÄ¹ããÔãî¶ã ‡ãŠã½ã ‡ãŠÀ¦ã ‚ãÔãî¶ã ÔãÌãÃÞã ‡ãŠã½ãØããÀãâ¶ãã ½ãããäÔã‡ãŠ ½ã•ãîÀãè ãä½ãß¦ãñ. 

6. ãäÌã¼ã‡ã‹¦ã ‡ãìŠ›îâºã ¹ã£ª¦ããè¦ã ÀãÖ¥ãã-¾ãã ãä¶ãÌãñª‡ãŠãâÞããè ÔãâŒ¾ãã •ããÔ¦ã ‚ããÖñ. ‡ãìŠ›îâºãã¦ããèË ÔãªÔ¾ããâÞãñ ¹ãÆ½ãã¥ã 4 ¦ãñ 6 ¢ããËñ 
‚ããÖñ. ¾ãã¹ãñàãã •ããÔ¦ã ÔãªÔ¾ã ÔãâŒ¾ãã ‡ãìŠ›îâºããÞãñ ¹ãÆ½ãã¥ã ‡ãŠ½ããè ‚ããÖñ. 

7. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ãä½ãß¥ãã-¾ãã ½ã•ãìÀãè¦ãî¶ã ¦¾ããâÞ¾ãã ‡ãŠãõ›ìâãäºã‡ãŠ ØãÀ•ãã ¹ãî¥ãÃ¹ã¥ãñ ¼ããØãÌãÊ¾ãã •ãã¦ã ¶ãÔãÊ¾ãã¶ãñ 
‚ã£¾ã¾ã¶ãã¦ãî¶ã Ô¹ãÓ› ¢ããËñ. ¦¾ããÔããŸãè ‡ãŠãõ›ìâãäºã‡ãŠ ƒ¦ãÀ ÔãªÔ¾ããâ¶ããÖãè ‡ãŠã½ã ‡ãŠÀãÌãñ ËãØã¦ãñ. 

8. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâ¶ãã ãä½ãß¥ãã-¾ãã ½ã•ãîÀãèãäÌãÓã¾ããè ¦ãñ ‚ãÔã½ãã£ãã¶ããè ‚ããÖñ. ¦¾ããâÞ¾ãã ‡ãŠãõ›ìãåºã‡ãŠ ØãÀ•ãã ¹ãî¥ãÃ Öãñ¦ã ¶ãÔãÊ¾ããÞãñ 
ãäªÔãî¶ã ‚ããËñ. ¦¾ããÔããŸãè ¦ãñ ‚ããä¦ããäÀ‡ã‹¦ã ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã. 

9. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ãî¶ã ¦ãñ •ãÌãß¹ããÔã 6 ¦ãñ 7 ¦ããÔã ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã. ¦¾ããÞãºãÀãñºãÀ ‚ããä¦ããäÀ‡ã‹¦ã ‡ãŠã½ã ‡ãŠÀãè¦ã 
‚ãÔãÊ¾ãã½ãìßñ ¦¾ããâÞãã ¹ããäÀ¥ãã½ã ¦¾ããâÞ¾ãã Ì¾ããä‡ã‹¦ãØã¦ã •ããèÌã¶ããÌãÀ ¢ããÊ¾ããÞãñ ‚ãã¤ßî¶ã ‚ããËñ. 

10. ‚ãããä©ãÃ‡ãŠ ‚ã¡Þã¥ã ‚ãÔãÊ¾ããÔã ¦ãñ ºãú‡ãñŠ¦ãî¶ã ‡ãŠ•ãÃ ‡ãŠã¤¦ãã¦ã. ¹ãÀâ¦ãì ¦¾ããÔããŸãè ºãú‡ãñŠ¦ãî¶ã ¦¾ããâ¶ãã ‡ãŠ•ãÃ ËÌã‡ãŠÀ ãä½ãß¦ã ¶ããÖãè. 
¦ãÔãñÞã •ããñ¡£ãâªã ‡ãŠÀ¥¾ããÔããŸãè ËãØãËãèÞã ¼ããâ¡ÌãËÖãè „¹ãËº£ã Öãñ¦ã ¶ããÖãè ‚ãÔãñ ¦¾ããâ¶ããè ¶ã½ãîª ‡ãñŠËñ. ½ãã©ãã¡ãè 
‡ãŠã½ãØããÀãâÞããè ÔãÖ‡ãŠãÀãè ÔãâÔ©ãã ‚ãÔãî¶ã ‚ãããä©ãÃ‡ãŠ ‚ã¡Þã¥ã ‚ãÔãÊ¾ããÔã †‡ãîŠ¥ã ÔãÌãÃÞã ‡ãŠã½ãØããÀ ¦¾ãã ÔãâÔ©ãñ‡ãŠ¡î¶ã ‡ãŠ•ãÃ Üãñ¦ã 
‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ‚ããËñ. 

11. ãä¶ãÌãñª‡ãŠãâ¹ãõ‡ãŠãè ÔãÌãÃÞã ãä¶ãÌãñª‡ãŠãâ¶ãã Àã•¾ã‡ãŠã½ãØããÀ ãäÌã½ãã ËãØãî ‚ãÔãî¶ã ¦¾ããâ¶ãã ‡ãŠã¾ã²ãã¶ãìÔããÀ ºããñ¶ãÔã ãä½ãß¦ã ‚ãÔãÊ¾ããÞãñ 
ãäªÔãî¶ã ‚ããËñ. 
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12. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ãî¶ã ‡ãŠã½ã ‡ãŠÀãè¦ã ‚ãÔã¦ããâ¶ãã Ôã½ãã•ãã¦ã ÌããÌãÀ¦ããâ¶ãã ¦¾ããâ¶ãã ‡ãŠ½ããè¹ã¥ãã Ìãã›¦ã ‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã
‚ããËñ. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ãî¶ã Ôã½ãã•ãã¦ã ¦¾ããâ¶ãã ½ã£¾ã½ã Ô©ãã¶ã ‚ãÔãÊ¾ããÞãñ ¦¾ããâ¶ããè ÔããâãäØã¦ãËñ.

13. ÔãÌãÃÞã ãä¶ãÌãñª‡ãŠãâ¶ãã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ‡ãŠã¾ã²ãããäÌãÓã¾ããèÞããè ½ãããäÖ¦ããè ‚ããÖñ ‚ãÔãñ ãäªÔãî¶ã ‚ããËñ.

14. Öñ ãä¶ãÌãñª‡ãŠ •¾ãã ãäŸ‡ãŠã¥ããè ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã ¦¾ãã¹ãõ‡ãŠãè ºãÖì¦ããâÎã ãäŸ‡ãŠã¥ããè ‡ãŠã½ãØããÀ ÔãâÜã›¶ãã ‚ãÔãî¶ã Öñ ãä¶ãÌãñª‡ãŠ ‡ãŠã½ãØããÀ
ÔãâÜã›¶ãññÞãñ Ôã¼ããÔãª ‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ‚ããËñ. ¹ãÀâ¦ãì ‡ãŠã½ãØããÀãâÞ¾ãã Ôã½ãÔ¾ãñÞããè ªŒãË ‡ãŠã½ãØããÀ ÔãâÜã›¶ãã ‡ãŠ£ããè¦ãÀãè Üãñ¦ã
‚ãÔãÊ¾ããÞãñ Ëàãã¦ã ‚ããËñ ‚ãããä¥ã ½Ö¥ãî¶ãÞã ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ÔãâÜã›¶ãñºããºã¦ã Ôã½ãã£ãã¶ããè ¶ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ‚ããËñ.

15. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ½Ö¥ãî¶ã ‡ãŠã½ã ‡ãŠÀãè¦ã ‚ãÔã¦ããâ¶ãã ¦¾ããâ¶ãã ‚ã¡Þã¥ããè ¾ãñ¦ã ‚ãÔãÊ¾ããÞãñ •ãã¥ãÌãËñ. ¦¾ããâ¶ãã ¦¾ããâÞ¾ãã
‡ãŠã½ããÞãã ¾ããñØ¾ã ½ããñºãªËã ¶ã ãä½ãß¦ã ‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ‚ããËñ.

16. ‚ããä¦ããäÀ‡ã‹¦ã ‡ãŠã½ãã½ãìßñ ¾ãñ¥ããÀã ¦ã¥ããÌã ÜããËãäÌã¥¾ããÔããŸãè ½ãã©ãã¡ãè ‡ãŠã½ãØããÀ ¦ãâºããŒãìÞãñ Ìã ãäºã¡ãè-ãäÔãØããÀñ›Þãñ ÔãñÌã¶ã
‚ããä£ã‡ãŠ ‡ãŠÀ¦ãã¦ã. ¦¾ããÞãºãÀãñºãÀ ªãÂÞãñ Ì¾ãÔã¶ã ‚ãÔã¥ããÀñ ‡ãŠã½ãØããÀ Öãè ãäªÔãî¶ã ‚ããËñ. †‡ãâŠªÀãè¦ã ½ãã©ãã¡ãè
‡ãŠã½ãØããÀãâ½ã£¾ãñ Ì¾ãÔã¶ãã£ã¶ããè¦ãñÞãñ ¹ãÆ½ãã¥ã •ããÔ¦ã ãäªÔãî¶ã ‚ããËñ.

17. ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã ãäÔ©ã¦ããè¦ã Ôãì£ããÀ¥ãã Üã¡Ìãî¶ã ‚ãã¥ã¥¾ããÔããŸãè ¦¾ããâ¶ããè Ôã½ãã•ãã‡ãŠ¡î¶ã Ìã ÎããÔã¶ãã‡ãŠ¡î¶ã ‡ãŠãÖãè
‚ã¹ãñàãã Ì¾ã‡ã‹¦ã ‡ãñŠÊ¾ãã. ¾ããÔãâª¼ããÃ¦ã ºãÖì¦ããâÎããè ‡ãŠã½ãØããÀãâ¶ããè ÎããÔã¶ãã‡ãŠ¡î¶ã Ìã Ôã½ãã•ãã‡ãŠ¡î¶ã ‚ããÀãñØ¾ã Ôãâºãâ£ããè¦ã ¾ããñ•ã¶ãã
Ìã ‡ãŠÊ¾ãã¥ã‡ãŠãÀãè ¾ããñ•ã¶ãã ÀãºããäÌãÊ¾ãã •ããÌ¾ãã¦ã ‚ãÔãñ ½ã¦ã Ì¾ã‡ã‹¦ã ‡ãñŠËñ.

18. ‡ãŠã½ãØããÀãâÞããè ‚ãããä©ãÃ‡ãŠ ãäÔ©ã¦ããè Ôãì£ããÀãÌããè ½Ö¥ãî¶ã ¦¾ããâ¶ããè ¹ãñ¶Îã¶ã ¾ããñ•ã¶ãã, ºããñ¶ãÔã, ½ã•ãîÀãè¦ã Ìãã¤, ¼ããâ¡ÌãË
„¹ãËº£ã¦ãã, ‡ãŠ½ããè Ì¾ãã•ãªÀã¦ã ‡ãŠ•ãÃ ƒ¦¾ããªãè ºããºããè ¶ã½ãîª ‡ãñŠÊ¾ãã.

‚ã¶ãì½ãã¶ã 
•ãßØããÌã ÎãÖÀã¦ããèË ½ãã©ãã¡ãè ‡ãŠã½ãØããÀãâÞ¾ãã ‚ã£¾ãã¾ã¶ãã¦ãî¶ã ‡ãŠãÖãè ºããºããè Ôã½ããñÀ ‚ããÊ¾ãã. ‡ãŠÓ›ãÞãñ ‡ãŠã½ã ‡ãŠÂ¶ã

¦¾ããâ¶ãã ¹ãìÀñÔãã ½ããñºãªËã ãä½ãß¦ã ¶ãÔãÊ¾ããÞãñ Ô¹ãÓ› ¢ããËñ. ‚ãã¹ãÊ¾ãã ‡ãŠãõ›ìâãäºã‡ãŠ ØãÀ•ãã ¼ããØããäÌã¥¾ããÔããŸãè ¦¾ããâÞ¾ãã ‡ãìŠ›ìâºãã¦ããèË 
ƒ¦ãÀ ÔãªÔ¾ããâ¶ããÔãì£ªã ‡ãŠã½ã  ‡ãŠÀãÌãñ ËãØã¦ã ‚ãÔãÊ¾ããÞãñ ãäªÔãî¶ã ‚ããËñ. ¾ãã ‡ãŠã½ãØããÀãâ½ã£¾ãñ ãäÎãàã¥ããÞãñ ¹ãÆ½ãã¥ã ‡ãŠ½ããè ‚ããÖñ. 
¦¾ããâÞ¾ãããäÌãÓã¾ããèÞãã Ôã½ãã•ã ÒÓ›ãè‡ãŠãñ¶ãÖãè ‡ãŠãä¶ãÓŸ ‚ãÔãÊ¾ããÞãñ •ãã¥ãÌã¦ãñ. ¦¾ããÞãºãÀãñºãÀ ºãÖì¦ããâÎããè ‡ãŠã½ãØããÀãâ½ã£¾ãñ Ì¾ãÔã¶ãã£ããè¶ã¦ãñÞãñ 
¹ãÆ½ãã¥ã ‚ããä¦ãÎã¾ã •ããÔ¦ã ‚ããÖñ. ¦ãñ ‡ãŠã½ãØããÀ ÔãâÜã›¶ãñÞãñ ÔãªÔ¾ã ‚ããÖñ. ¹ãÀâ¦ãì ¦¾ããºããºã¦ããè¦ã ½ãã¨ã ¦ãñ ‚ãÔã½ãã£ãã¶ããè ‚ããÖñ¦ã. ‚ãã¹ãÊ¾ãã 
ãäÔ©ã¦ããè¦ã Ôãì£ããÀ¥ãã Üã¡Ìãî¶ã ‚ãã¥ã¥¾ããÔããŸãè Ôã½ãã•ãã‡ãŠ¡î¶ã Ìã ÎããÔã¶ãã‡ãŠ¡î¶ã ‡ãŠãÖãè ‚ã¹ãñàãã ¦¾ããâ¶ããè Ì¾ã‡ã‹¦ã ‡ãñŠËñÊ¾ãã ‚ããÖñ. 
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