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th
 I am pleased to go through the 8  volume of
compendium containing research articles by budding
researchers. This has resulted due to collaborative and
conscious efforts from both, students and our teachers. It is
indeed an innovative leap towards bridging the void between
formal education and research, with a prime objective of
accelerating the participation of students in interdisciplinary
research activities in both, basic and applied sciences.

 In developing countries like India, the pace of research needs to
be accelerated in order to cater the needs of growing population. Although, research 
activities have been underfunded in India, there is always a silver lining to this 
shortfall, if undergraduate students are properly guided and groomed to become 
independent thinkers. With these objectives, the present volume has fullled the 
need of helping young scientists to publish their 'original scientic thinking' and to 
provide a common platform to get involved in research projects. This would 
denitely enhance the research horizons of the students and it would denitely add to 
their visualization of scientic,social and environmental problems.

 I admire this volume, at the outset, for its efforts towards creating a 
conducive environment for research in the institution and motivating student 
community to participate in research. Secondly, the volume brings together a wide 
spectrum of research articles on various streams such as life-, earth-, chemical-, 
physical- and computer sciences; alongwith information technology. All these 
together, touch upon the burning issues of the current panorama around us.

 I hope, this volume would prove to be a trendsetter and would trigger similar 
innovative activities, encouraging research in all the elds of human concern. I 
whole heartedly appreciate the efforts of the students, researchers, teachers, project 
coordinator and all those involved in bringing out this volume in an excellent 
manner.

 I congratulate all the research supervisors & members of the editorial board 
of this volume and extend my best wishes to all the budding researchers.

       

               (Shri. N. G. Bendale)
                Hon'ble President
                                                                                             KCE Society, Jalgaon

MESSAGE



 It is my pleasure to pen a foreword for the volume, 
documented by our students of Moolji Jaitha College, Jalgaon, 
during academic year 2016-17. This activity is solely aimed at
'developing research aptitude' within young minds. Although 
the purpose of research is to identify newer sectors in various
disciplines, we, the teaching faculty of this college, are of the
opinion that 'initiation of research aptitude within students' is of 
prime importance. Moreover, this inltration would denitely 
help them to apply their theoretical knowledge towards 
innovative research thoughts, applicable even outside of their domain of research 
(i.e., multidisciplinary approach).

 It has been proved that a lot of learning occurs when students divert 
themselves towards research and not when traditional lecturing is imparted on the 
students. This kind of exercise allows them to completely assimilate what had been 
taught and they also get an opportunity to apply the same knowledge elsewhere.

 It, then, invariably leads to a better understanding of the discipline under 
investigation. Students' career goals are usually nalised after they participate in 
research. Research is also a signicant condence booster. While students are 
continuing their research project, and when they complete it, their sense of 
accomplishment enhances multifold.

 As budding researchers, they are longing for their research work to be 
publicized and therefore, M. J. college has developed a tradition of publishing 
such volumes everyyear.

 I am, therefore, condent that this exercise will boost the research aptitude 
amongst our future scientists and thereby help the college to select talented youth for 
future research. For excellent compilation and printing of this volume, I thank all my 
colleagues for their untiring efforts to complete the task in a very short duration and 
in an appreciable way
       

              (Dr. Uday D. Kulkarni)
              Principal

FROM THE DESK OF PRINCIPAL



 Since last 7 years our college is organising a research

festival, “Research Promotion Scheme for Budding
stResearchers”. For 1  2 years it was funded by UGC under

the scheme of College with Potential for Excellence. (CPE),

since last 4 years KCE society’s Moolji Jaitha College is

sponsoring this scheme for Under Graduate and Post

Graduate students from the faculty of Arts & Humanities,

Commerce & Management and Science. This year there were total completed 69 

research projects from 24 departments  All these projects were evaluated by 

appointing experts from North Maharashtra University, Jalgaon & afliated 

colleges. The prizes were announced to the toppers and given them during prize 

distribution ceremony. The stipend of Rs. 1000/-per project was given to the 

students. Rs. 1000/- per project is given for contingency. For projects from science 

faculty additional Rs. 2000/- per project was sanctioned for glassware and 

chemicals. I take this opportunity to thank all the committee members, faculty wise 

project coordinators, guides & students for helping me in this endeavor. The research 

papers based on their articles is published in a separate volume as “Compendium of 

Research Articles by Budding Researchers – Vol 8” with ISBN. This volume is result 

of continuous efforts of teachers & students of this college. I am very happy to 

handover this volume to you all.

From the Desk of Editor

Dr. H. B. Gajare
        Coordinator

       Research Promotion Scheme
       Moolji Jaitha College,

       Jalgaon
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Comparative study to determine the quality of articially and naturally ripened banana.

Authors & afliations:

Pallavi  Hiralal  Bari, Anamika  Kamalesh  Patra, Purvi Singh , and B. R. Kavimandan*
Department Of Biochemistry

Moolji Jaitha College, Jalgaon.

ABSTRACT:
(Your abstract must use Normal style and must t in this box.  Your abstract should be no longer than 
300 words. The box will ‘expand’ over 2 pages as you add text/diagrams into it.)
Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

Comparative study to determine the quality of articially and naturally ripened banana.
Abstract:
Banana is one of the major crops which are cultivated all over the world. It is considered as popular 
staple food for more than 400 million people. It has high nutritional value and possesses antioxidant 
properties. India is the largest producer of banana with 23.205 million mt. of annual productions. 
Banana ripening is done by natural as well as articial method. Articial ripening processes could 
have harmful effects on human and the nutrient content could be altered. Articial ripened fruits are 
harmful for human as well as animal consumption. Therefore, the current project was undertaken with 
the aim of investigation on post harvest quality of banana following the articial ripening treatments 
with respect to physico-chemical and sensory quality evaluation. Banana (musa species, local name- 
Shrimanti) at same maturity stage were treated with calcium carbide, ethephon and were compared 
with naturally ripened for the parameters like total sugar content, Vit C, Total titratable acidity, total 
soluble solids, refractive index, moisture content in pulp and peel, pulp and peel ratio, detection of 
phosphate and arsenic. Arsenic and phosphate content was found to be in higher concentrations in 
Calcium carbide ripened sample proving it to be hazardous for health. 

Introduction
Banana (Musa sp.) is the second most important fruit crop in India next to mango. Its year round 
availability, affordability, varietal range, taste, nutritive and medicinal value makes it the favourite 
fruit among all classes of people. It has also good export potential (Kumar. et.al 2012).
Bananas are grown in about 120 countries. Total annual world production is estimated at 95.6 million 
tonnes of fruits. India leads the world in banana production with an annual output of about 26.2 
million tonnes. Other leading producers are Brazil, Eucador, China, Phillipines, Indonesia, Costarica, 
Mexico, Thailand and Colombia (Kumar. et.al 2012).
In India banana ranks rst in production and third in area among fruit crops.  It accounts for 13% of the 
total area and 33% of the production of fruits. Production is highest in Maharashtra (3924.1 thousand 
tones) followed by Tamil Nadu (3543.8 thousand tonnes). Within India, Maharashtra has the highest 
productivity of 65.70 metric tons /ha. against national average of 30.5 tonnes/ha. The other major 
banana producing states are Karnataka, Gujarat, Andhra Pradesh and Assam (Kumar. et.al 2012).

1



         Banana is a very popular fruit due to its low price and high nutritive value. It is consumed in fresh 
or cooked form both as ripe and raw fruit.
Banana is a rich source of carbohydrate and is rich in vitamins particularly vitamin B. It is also a good 
source of potassium, phosphorus, calcium and magnesium. The fruit is easy to digest, free from fat 
and cholesterol. Banana powder is used as the rst baby food. It helps in reducing risk of heart 
diseases when used regularly and is recommended for patients suffering from high blood pressure, 
arthritis, ulcer, gastroenteritis and kidney disorders (Rangana.et.al. 1986).

           The ripe fruit is laxative when eaten early in the morning. An excellent food for those anemic 
persons, having general weakness, jaundice, nervous breakdown, obesity, weak digestion and 
vitamin deciency. Decoction of the unripe fruit is good for diarrhoea and scurvy. The juice of the 
plant is taken to cure hemorrhages, cholera, epilepsy and hysteria. 
An extract of the trunk's juice can be used to massage scalp to promote healthy growth of hair and 
preventing hair loss. The pounded inorescence "puso" is used as poultice for skin ulcers and wounds. 
The owers are taken as an infusion in normal doses for painful menstruation (Mohapatra et al 2010).
 
 Banana peels are utilized for extraction of banana oil which is used for food avouring.
They are good sources of lignin, pectin, cellulose, etc and micronutrients like Fe and Zn. They are 
used in wine and ethanol production. They are also used as substrate for biogas production 
(Mohapatra et al 2010).

           Banana leaves are used for weaving baskets, mats, food wrapper, table-cloths plates for eating 
etc. Various products like chips, g, ready to serve drink, jams, confections, dehydrated slices, pickles 
etc can be made from male bud, immature fruit, and pseudo stem. Paper board, tissue paper etc can be 
prepared from pseudo stem (Mohapatra et al 2010).
          There is a high demand of banana for its nutritional and medicinal values. Maximum production 
of banana is required within short time. Hence quick ripening using articial agents such as Calcium 
carbide, ethephon, methanol etc are favoured. Though Calcium carbide is banned, still it is illegally 
supplied in many places for quick ripening. Local sellers and farmers being illiterate unaware of the 
hazardous effect of articial ripening. Educated dealers though aware of the hazardous effects favour 
articial ripening to gain prots. 

Objective: 
 • To compare physico-chemical and sensory parameters between articially and 
naturally ripened fruits. 
 • Minimization of side effects of calcium carbide and other ripening agents by 
promoting natural ripening process for banana.

Materials and methods:
Collection of sample:
         Banana (local name Shrimanti) were harvested at optimum stage of maturity from same eld 
and immediately transported to the laboratory. Banana hands were separated from bunches and 
allowed to delatex. Debris and dust on selected banana hands were removed from washing and blotted 
from piece of cloth. 
 Ripening process:
 Bananas were divided into three groups. First group was treated with calcium carbide 
(0.25g/litre). Second group was treated with ethephon (1ml/litre). Third group was allowed to ripe 
naturally. After that they were packed in ventilated plastic baskets. 
Methodology:
 • Temperature maintained at 25 - 28C for a period of 9 days.
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 • Weight loss % was noted using analytical balance. Weight of pulp and peel were taken  
  separately during the ripening period and from that weight loss % was calculated.
 • Refractive index and total soluble solid using Refractometer by rst calibrating the  
  instrument using acetone and then placing a drop of sample on slide and reading the 
  index of refraction using the telescope scale. (Gunasekara.et.al 2015)
 • Total sugar content was determined by preparing standard glucose solution of 
  different concentrations and adding anthrone reagent so that the colour changes to 
  blue-green, then measuring the colour absorbance at 630nm using spectrophotometer. 
  (J Jayayaraman .et.al 2008).
 • Vitamin C and Total Titratable acidity using titrations as mentioned in (Gunasekara.  
  et. al 2015) with some modications.
 • Phosphate content by ske and subarrow method using spectrophotometer by plotting 
  a standand graph of concentration on standard X-axis and absorbance at Y-axis as 
  mentioned in (Kulkarni. et. al 2011) with slight modications.
 • Arsenic content was determined using spectrophotometer as referred in Narayana B. 
  et. al. (2006) with slight modications.

Results and discussions:
Changes in Physicochemical and sensory parameters were noted and observed during the ripening 
stages of all the three groups of banana.

Weight loss % increased from 5% to7% in case of Calcium carbide ripening. In ethephon it was found 
to increase from 2% to9%. In case of natural ripening it was maximum i.e from 2% to 10%. The 
increase in physiological loss in weight during ripening of banana may be due to upsurge in 
respiration rate of the fruits. (Soltani.et.al.2011)

Colour changed from green to yellow with brown spots in all the 3 samples.

Moisture content:
In all the 3 samples moisture % content of peel and pulp increased from day 3 to day 9.

Fig. 4.2 Table showing changes in moisture content of pulp and peel during ripening stages.

a) Calcium carbide                                  b) Natural                                        c) Ethephon

Fig. 4.1 Images of ripened banana. 

                              Peel moisture %         Pulp moisture % 

Treated Condition Day 3  Day6 Day9 Day3  Day6 Day9

Calcium carbide 73.42  74.37 75.86 51.32  53.13 54.52

Ethephon  75.32  76.42 77.84 52.19  54.79 55.83

Untreated  78.89  79.75 80.14 53.80  55.65 56.36
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The moisture contents of peel and pulp in all samples were increased during ripening. The least 
moisture content of 51.32 was observed for calcium carbide treated sample with a signicant 
difference among others. The situation around calcium carbide and ethephon treated sample had 
considerable variation with naturally ripened samples for moisture content of pulp and peel. Similar 
variation in moisture content of pulp and peel was observed and mentioned in Gunasekara. et.al. 
(2015).

Sensory parameters:
Sensory evaluation was conducted on 6th  day of ripening period.

Fig. 4.3 Table showing sensory score results.

Four different sensory attributes were evaluated separately. Overall acceptability can be considered as 
a summary of qualitative sensory evaluation. The analyzed results for all the attributes were in higher 
preference level for naturally ripened sample and least scores were recorded for calcium carbide and 
ethephon treated sample. So we can conclude that there was signicant difference among articially 
ripened sample with the natural one.

Total sugar content (mg/100g):

Fig. 4.4 Graph showing changes in total sugar content during ripening stages.

The highest total sugar value was recorded from untreated banana sample. Lower values were 
observed for Calcium carbide treated sample. The observed values of total sugar for ethephon treated 
banana sample were in between the values of other two samples. Total sugar variation was in trend of 
increment during ripening period of all three samples. Very similar results of total sugar content were 
mentioned in Gunasekara. et.al. (2015).

Total vitamin C content  (mg/100ml):

Fig. 4.5 Graph showing changes in Vitamin C content during ripening stages.

Treated Condition Aroma  Colour Taste Overall  Acceptability

Calcium carbide 50.00% 33.33% 33.33% 50.00%

Ethephon  66.66% 33.33% 50.00% 50.00%

Untreated  83.33% 66.66% 83.33% 83.33%
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Vitamin C is a crucial nutritious character of fruits. Vitamin C also has a trend of increment during 
ripening. The highest vitamin C amount of 17.66 mg/100ml was observed in untreated sample. But 
after that it was inclined. Calcium carbide ripened banana had low level of Vitamin C than ethephon 
treated and untreated samples. The ethephon values obtained during the ripening stages showed 
contradiction with the values referred in Gunasekara. et.al. (2015). The increase in the ascorbic acid 
content may be attributed to the higher synthesis of some metabolic intermediary substances which 
promoted the greater synthesis of the precursor of ascorbic acid. Gonzalez (1998) and Novelo (1998) 
also found an increase in the ascorbic acid content of tomato with application of ethephon. Similar 
results were also reported in guava. (Soltani.et.al.2011)

Titratable acidity (g/100ml):

Fig. 4.6 Table showing changes in Titratable acidity during ripening stages.

Titratable acidity was in trend of decrement during ripening period of all three samples. The highest 
value was recorded from the ethephon treated sample. The lowest titratable acidity was noted on day 9 
in calcium carbide ripened sample. The decrease in titratable acidity could possibly be due to increase 
in phosphate content and reduction in acid content. The titratable acidity values showed difference 
with the values mentioned in Gunasekara. et.al. (2015). The amount of acidity in banana decreases 
gradually during the entire period of ripening which may be attributed to utilization of organic acid in 
pyruvate decarboxylation reaction occurring during the ripening process of fruits. The increased 
membrane permeability allows the acids, stored in cell vacuoles to be respired at faster rate. 
(Payasi.et.al.2005)

Refractive index:

Fig. 4.7 Table showing changes in refractive index during ripening stages.

Though the refractive index showed increasing trend from day 3 to day 9, there was a very slight 
change observed in the refractive index.  

Total soluble solids (%):

Fig. 4.8 Graphs showing changes in total soluble solids during ripening stages.

Treated Condition Day3  Day6 Day9

Calcium Carbide 0.1139  0.0603 0.0402

Ethephon  0.1876  0.067 0.0469

Untreated  0.1139  0.0603 0.0603

Treated Condition Day 3  Day6 Day9

Calcium Carbide 1.377  1.381 1.384

Ethephon  1.380  1.381 1.383

Untreated  1.376  1.388 1.389
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Total soluble solid was calculated from the above Refractive index values. Highest total soluble solid 
value was observed in untreated banana sample. Ethephon treated sample had a trend of increment but 
is in between the values of other two samples. The less % values were observed in calcium carbide 
treated sample. All the 3 samples of banana showed increment during the ripening period. The 
increase in TSS during ripening may result from an increase in concentration of organic solutes as a 
consequence of water loss. The increase may also be due to the numerous anabolic and catabolic 
processes taking place in fruits, preparing it for senescence. The reason for the increase in TSS could 
be attributed to the water loss and hydrolysis of starch and other polysaccharides to soluble form of 
sugar. (Deepak.et.al.2008).

Phosphate analysis (mg/100g):

Fig. 4.9 Graph showing changes in phosphate content during ripening stages.

Phosphate content was determined during the ripening period and the highest value of 
73.301mg/100gm was noted on day 9 in calcium carbide ripened sample. On day 6 and day 9 it was 
recorded that Ethephon treated and untreated samples contain same amount of phosphate. There was 
an increasing trend observed in all the three samples. Phosphate content values were very similar as 
referred in Kulkarni.et.al. (2011).

Arsenic content (µg/ml):

Fig. 4.10 Graph showing changes in Arsenic content during ripening stages.

Arsenic content in ethephon and untreated sample were found to be negligible when compared 
with calcium carbide ripened sample. Arsenic level showed a signicant increase from day 3 to 
day 9 with the highest value recorded on day 9  i.e 28.16 µg/ml. Compared to the arsenic content 
found in tap water as mentioned in B Narayana.et.al 2006, the values were much higher found in 
carbide treated banana samples whereas the values in case of ethephon and untreated  samples 
were negligible.

Conclusion:
        Articially ripened banana had signicantly low level of physico-chemical, nutritional 
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quantitative quality than naturally ripened banana.  Calcium carbide treated banana sample had 
comparatively low level of nutritious factors. Phosphate content of Calcium carbide ripened banana 
was found to be higher than ethephon and naturally ripened banana.  A good amount of arsenic content 
was found in Calcium carbide ripened fruits which increased signicantly during the ripening stages. 
Naturally ripened fruits showed high total soluble solid, Refractive index, and Total sugar content 
than Calcium carbide and ethephon ripening.  All these characters of banana make it healthier and 
sweeter to eat. 
        According to the results of sensory evaluation, it can be concluded that the signicantly excellent 
sensory quality was in naturally ripened banana with relative to articially ripened banana. 
        Therefore we must consume naturally ripened fruits.
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Analysis commercial Mango fruit juices
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ABSTRACT:
Fruit is gift given by god and it is very necessary to human health. Fruit are not available throughout 
the year, they have specic time period. So fruit are preserved as fruit juices by various processes for 
long term use. Commercially available fruit juices are generally adulterated by harmful food color 
and harmful preservative. Preservative are added to the juices to increase shelf life of packed fruit 
juices, saccharine to increase sweetness articially. High levels of adulterants and preservatives are 
harmful for the health. Hence current research work was undertaken to analyzed quality of 
commercial available mango juices of various brands such as Fruity, Fruity-X and Slice. Mango 
juices of selected three brands were analyzed for microbial content and physical test such as pH 
acidity, sugar content, nutritional composition like carbohydrate, starch, vitamin C etc. Test for 
adulterants, preservative contents were also performed. The microbial count of Slice was less than 
fruity-x and fruity. Nutritional component such as carbohydrate, vitamin c, starch, iodine etc. are 
present in all three brands. Calcium, iron, saccharine and turmeric (curcumin) test are absent in all 
brands. Preservative like sodium benzoate also presents in all samples but in slice brand the value of 
sodium benzoate is under the normal range. Slice has good quality than fruity and fruity-x.
Keywords: Mango juices, Analysis, Adulteration, Preservation.

1 Introduction:
Fruit juices are becoming an important part of modern diet in many communities .They are nutritious 
beverages and can play a signicant part in a healthy diet because they offer good taste and a variety of 
nutrients found naturally in fruits. Juices are available in their natural concentrations or in processed 
froms.   juices is prepared by mechanically squeezing fresh fruit or is extracted by water juices are fat 
free ,nutrients –dense beverage rich in vitamins, minerals and naturally occurring phytonutrients that 
contribute to good health. The constituents of processed juices are mainly water sugar, preservative , 
colure,  and fruit pulp .The most commonly used preservative are benzoic acid ,sorbet acid, or sulphur 
dioxide. Natural colours such as anthcynin and betanin are used. Acid is an essential universal 
constituent of juices and the most acid commonly used is citric acid. Heavey metals occur in all food 
as natural or inherent component of plant and animals tissues and uid and also may be present as a 
result of contamination or deliberate addition.(Underwood, 1973) One from of environmental 
contamination arises from exposure to water polluted by industrial waste (Mathew, 1986).      
Most fruit juices contain sufcient nutrients that could support microbial growth .Several factor 
encourage, prevent or limit the grow of microorganisms in juices;the most important are PH hygienic 
practice storage temperature and concentration of preservative. Storage of product at refrigeration 
temperature or below is not always best for the maintenance of desirable quality of some fruits. It 
should also be noted that change in PH could transform a food into one, which can support growth of 
pathogens (FDA, 2001). 
The quality of fruit juices is strictly maintained in developed countries under some law and regulation 
but in many developing and under developed countries the manufacturer is not concerned about the 
microbiological safety and hygiene of fruit juices because of negligence of law. Thus the transmission 
of some human diseases through juice and other drinks are considered a serious problem in recent 
years.
Fruit juices are available in essentially the same form almost anywhere in the world. From polar bases 
to the tropics and from the largest developed countries, fruit juices are available in bottles, cans, 
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laminated paper packs, pouches, cups and almost every other form of packaging known. In recent 
years these juices have been included signicantly in diet of every person irrespective to age. So 
maintaining the quality of processed fruit juices is important issue now. In order to develop awareness 
among the people about fruit juices in transmitting diseases this study was attempted to measure 
nutritional and microbiological quality of industrially processed locally available fruit juices. Mango 
is mostly consumed as fresh fruit, but due to its perishable nature it cannot be stored for long time. In 
order to make the mango fruit available during off season, it is processed to make juices, jams, 
squashes, nectars, chutney, pickles, toffees and canned mango slices etc. Mango is one of the 
cherished fruit not only for taste but also for nutritional values. In India mangoes are used as a blood 
builder, because of their high iron contents. They are suggested for treatment of anemia and benecial 
to women during pregnancy and menstruation. People who suffer from muscle cramps, stress and 
heart problems can benet from high potassium and magnesium contents that also help those with 
acidosis.
Mango fruit is also benecial in the treatment of nephritis as well as other kidney troubles (Islam 
1986). It serves as good source of energy, vitamins A, vitamin C, iron and phosphorus etc (Malik 
1994). A large number of new brands of fruit juice based beverages have appeared in the market in 
glass & plastic containers and brick pack. Although, food laws exist for the production of quality food 
products (Awan 1985), yet most manufacturers do not strictly comply with these laws. Food 
adulteration can prove very dangerous for the development of a healthy society. It can lead to a 
number of diseases such as paralysis, cancer, mental retardation and hypertension etc. Therefore it is 
essential to take necessary steps to check food adulteration etc. Adulteration and contamination in 
edibles especially beverages, bottled water, cooking oil/ ghee, spices, tea, sweeteners like sugar, 
sweetmeats, bakery products, milk and milk products, fruit and vegetable products are constant threat 
to the health of common man. One of the important measures in this regard is to create awareness 
amongst the public regarding the hygienic conditions. The kinds of impurities found in food items 
sold in the markets should be highlighted. This can only be done by media through advertisements. 
Government should start campaign against food adulteration, forcing the producers to change their 
method of production. Keeping in view this fact the present study was undertaken to evaluate quality 
and nutrition value of the different mango juices available in the local market.
2 Materials And Methods:
2.1 Materials:
 Three brands of mango juices mainly Fruity, Fruity-x and Slice were collected from local 
 market.                                                                                                                                                                                   
2.2 Methods:                                                                                                                           
 Various methods given in various references were used for Analysis of commercial fruit 
 juices. 
2.2.1 Microbial count-  
 Microbial count of all selected mango juices were performed using spread plate count method.
2.2.2 Physical Examination-                                                                                        
 All selected mango juices were analyzed for colour, odor and taste.                                                                                                                   
2.2.3 Qualitative Test for nutritional Component –                                                                          
2.2.3.1 Test for Acidity: 
 Take 5ml of juice in a test tube and dip a PH paper in it .If PH is less than 7 the juices is acidic 
 else the juice is basic.                                     
2.2.3.2 Test for Iron: 
 Take 2ml juice add drops of concreted nitric acid .Boil the solution .Cool it add 2-3 drops of 
 potassium sulphocynide solution.                                     
2.2.3.3 Test for calcium:
 Take 2ml juices add ammonium chloride and ammonium hydroxide solution .Filter the 
 solution and to ltrate add 2ml ammonium oxalate solution. White ppt indicate presence of 
 calcium.                                                                                            
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2.2.3.4 Test for starch:
Take 2ml juice in test tube add 2-3 drops iodine solution blue black color indicates presence of starch.
2.2.3.5 Test for table sugar                                                                                    
Measure out 10 ml juice into test tube and 5 ml of conc. HCl is added to it. The content in the juice will 
mix well and 0.1 g of resorcinol powder is added to test.  Mix the content in the test tube is gently 
mixed. Now place the test tube in boiling water bath for 10 min. If the red colour is observed, indicates 
the presence of table sugar.
2.2.3.6 Test for Carbohydrate (Fehling test):
2ml juices + 1ml Fehling solution and boil it if red colour appears carbohydrate is present.
2.2.3.7 Formalin: 
Measure 2ml sample in test tube add 2ml 90% sulphuric acid +ferric chloride mixture content 
.Formation of colour at interface of 2 layers indicate that sample adulteration with formalin.
2.2.3.8 Saccharin (Resorcinol sulphuric acid test):
To the residue add 5 drops of resorcinol-sulphoric acid (1:1) and heat on a low ame unit the product 
turns red Dissolve in 10 ml of water and make it alkaline using 10%NaOH solution and add few drops 
of iodine solution. A green uorescence is developed if saccharin is present.
2.2.3.9 Test for Articial coloring (curcurnin): 
Evaporate an alcoholic extract of the material almost to dryness on the water bath with a piece of lter 
paper .Moisten the dried paper with a few drops of weak solution of boric acid to which some drops of 
HCI have been added .Dry the paper again. If turmeric is present, the dry paper will be cherry red in 
colour which changes to bluish green by a drop.
2.2.3.10 Sodium Nitrate Test:                                                                                    
Add 2gm of barium chloride to 100ml of sample .add 2-5 gm ca chloride and shake to dissolve, make 
alkaline with 10% Noah shake ,let stand for 2hr and lter .Acidity ltrate with 10ml of HCl add 0.2gm 
NaNO2 Warm content on hot plate. White ppt of BaSo4 is obtained in presence of Cyclamate.
2.2.4 Quantitative test for nutritional component
2.2.4.1 Test for ascorbic acid (vitamin C):                                                       
Pipette out 5ml of working standard solution into 100ml conical ask. Add 10ml of 4% oxalic acid to 
it and titrate against the dye [V1 ml]. End points are the appearance of pink colour which persists for 
few minutes. The amount of the dye consumed is equivalent to the amount of ascorbic acid.  Pipette 
out 5ml of the supernatant in a conical ask and add 10ml of 4% oxalic acid and titrate against the dye 
[V2 ml].                                      
Amount of ascorbic acid 9(mg/100g)=0.5mg/V2ml*V1ml/5ml*100ml/wt of sample
2.2.4.2 Sodium Benzoate
Take 2 gm sample into beaker and add 1ml of 10% NaOH solution and 12gm NaCl. Add water make 
up volume up to 50 ml standard for 30 min with frequency shaking. Add 1 drop of phenolphthalein ad 
drop HCl than add excess 3ml of HCl. Add 25ml of chloroform transfer into separator funnel stand for 
20min with frequency shaking. Transfer 12.5 ml chloroform layer into conical ask, evaporate of 
chloroform on a steam bath. Add 50 ml of 50% ethanol. Titrate with 0.05M NaOH add 1 drop 
phenolphthalein indicator. Calculate amount of sodium benzoate in sample.
% of sodium benzoate = {wt of Na benzoate/ wt of sample}*100                                         
2.2.4.3 Sodium chloride                                                                                          
Take 5 & 10gm of liquid portion from the drained weight determine. If it is acidic, neutralize it with 
standard sodium hydroxide using phenolphthalein as indicator. Add 1ml of 5% aqueous potassium 
chromate solution and titrate with 0.1N AgNO3 solution to produce red –brown end point. 
NaCl%=Titrate value *normality of AgNO3 *58.4*100/wt of sample*1000 
3 RESULTS AND DISCUSSION
3.1 Microbial count-  
                              

Sample  Microbial count

Fruity  1.3 X 102

Fruity-X 7 X 102

Slice  3 X 102
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Previous reports showed that, there was a general increase in microbial numbers in the different fruit 
juices with increasing time spent on the shelf. This increase was different for all the fruit juices. This 
increase is supported by the study of Suaad and Eman (2008), who showed that, there is the presence 
of different species of bacteria in bacteria-free commercially available fruit juices over time. The 
increase is partly due to the high moisture content in fruit juices which has been found to promote the 
growth of yeast and bacteria (MacRae et al., 1993). According to our experiment the microbial 
colonies found in Fruity brand are 1.3 X102,in Fruity-X the value is 7 X 102, in Slice brand the value is 
3 X 102..

1.1  Physical Examination-   

This study was performed to assess the quality of juices by studying their by performing sensory 
evaluation. The odour of fruity sample was pleasant, fruity X sample has sweet smell and Slice brand 
has pleasant smell. The color of fruity sample is light yellow, Fruity X has yellow color and slice has 
light orange colour. The fruity and fruity X brand was sweet in taste whereas slice brand sour in taste.

3.3 Qualitative test for nutritional component

• Test for pH/ Acidity- The pH of sample as given, Fruity-3, Fruity-x-2.7, Slice-3.5. The pH of  
 fruit juices often shows a noticeable decline towards acidity during storage (Nanos and Kader, 
 1993). This was evident in all the results obtained with the mango juice recording the least 
 noticeable change in pH (from 5.63 in June, 2007 to 5.17 in February, 2008).
• Test for iron- Iron test absent in all three brands because red color not observed in samples.
• Test for table sugar- Red color observed in all three brands so table sugar present in all     
 brands.

Test  Fruity  Fruity X Slice

Odour  Pleasant Sweet smell Pleasant

Colour  Light yellow Yellow Light Orange

Taste  Sweet    Sweet Sour

Test   Fruity   Fruity-X Slice

Acidity   Acidic nature Acidic nature Acidic

pH 3  2.7 3.5

Test for Iron  -   - -

Test for calcium -   - -

Test for table sugar     +   + +

Test for starch  +   + +

Test for Carbohydrate  +   + +

Formalin  +   + -

Test for Saccharin  -   - -

Turmeric (curcurnin) -   - -

Sodium Nitrate Test  +  -  -
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• Test for starch- Starch is present in Fruity sample and slightly present in fruity X and slice      
 brand. We can observe the color in given gure. 

• Test for Carbohydrate- Carbohydrates present in all three brands because red color ppt. found 
 in all brands.
• Test for Formalin-Fruity and fruity X brands contain formalin to increase life span of packed 
 fruit juices. Formalin absent in slice brand. 

• Test for saccharine (Resorcinol sulphuuric acid test)- Saccharine is used to increases the 
 articial sweetness of pack fruit juises. But excess use of saccharine increases the blood sugar 
 level of human being. Saccharine is absent in all three brands .According to table sugar test it 
 is clear that table sugar added in all brands. 
• Test for articial coloring -Turmeric (curcurnin)- From above test it is clear that articial 
 coloring agents are absent in all brands.
• Sodium Nitrate Test:   Sodium nitrate used as preservative. Sodium nitrate present in fruity 
 brand but absent in fruity X and slice brand.

1.1 Quantitative test for nutritional components-
Table 1. Ascorbic acid, sodium benzoate and sodium chloride content of Fruity, Fruity-X and Slice

The amount of ascorbic acid found in fruity-22.24 mg/100ml, fruity x-14.34 mg/100ml,slice-47.14 
mg/100ml.The end point of titration is formation of pink color.The amount of sodium benzoate found 

Test   Fruity Fruity-X Slice

Ascorbic acid  22.24 14.34 47.14

(mg/100 ml) 

Sodium Benzoate (%) 0.5  0.3 0.1

Sodium chloride (%) 0.25  0.68 0.39
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in fruity-0.5%, fruity x-0.3%, slice-0.1%. The normal range is not exceeding 0.13%. The amount of 
sodium chloride measured in fruity-0.25%, fruity x-0.68%, and slice-0.39%.

4 Conclusion
The microbial count of Slice was less than fruity-x and fruity. Nutritional component such as 
carbohydrate, vitamin c, starch, iodine etc. are present in all three brands. Calcium, iron, saccharine 
and turmeric (curcumin) test are absent in all brands. Preservative like formalin present in Fruity and 
Fruity-X sample whereas formalin absent in Slice. Sodium benzoate also presents in all samples but in 
slice brand the value of sodium benzoate is under the normal range. (Normal range= not exceed 
0.13%). Ascorbic acid is present in all tested samples which act as antioxidant. Ascorbic acid content 
was observed higher in slice than fruity and fruity-x. Thus, from the above statement it can be 
conclude that Slice has good quality than fruity and fruity-x. 
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Abstract:-
Adulteration is an act of addition of other substances to food item in order to increase the prot, which 
may result in the loss of actual quality of food item and may cause harmful effects. Milk is one of those 
food items which is consumed daily nearly by every person. It is consumed as fresh milk, tea, coffee. 
In 2011 a survey was performed by FSSAI and it was observed that 68% of milk in India was 
adulterated which was available for selling in the market. Milk adulterants like urea, detergents, 
formalin, ammonia, sulphate may result in increased chances of cancer, kidney failure, cardiac 
arrhythmia, eye-loss, memory loss, early ageing and other health problems. Seven popular milk brand 
of Jalgaon District were used for the current project. Milk samples were analyzed for different 
adulterants like starch, urea, sulphate, ammonia, nitrates, detergents, formalin, soap, fat, boric acid 
and borates. Out of the seven brands analyzed for adulterants detection, not a single brand was 
adulterant free. 
Key-words: milk, adulteration, adulterants  

Introduction: -   
When we look back in history our attention is drawn towards food adulteration which was seen very 
boldly in 18th & 19th century in U.S.A (Schell LM et al, 2012). People were turning towards 
urbanization and industrialization. Adulteration of food material for prot becomes a practice. Milk 
was often tempered with water & chalk powder. For the rst time attention towards adulteration was 
drawn by Fredrick Accum in his book (Wallace F. Janssen,1981).                                                              
As time passed, science developed and with that adulteration techniques also developed which are 
somewhat difcult to detect and are much dangerous for health.
In India a programme was launched in 1970 known as White Revolution also known as Operation 
Flood (Singh K., 1999) which made India self sufcient in milk production and price of milk became 
very low and milk sellers started to adulterate milk to increase the prot and  different types of 
adulterants were used for various purposes as to increase density or thickness, starch became a 
solution; to increase the solubility of fat externally urea is added; to increase the reading of lactometer, 
ammonium compounds are added; to increase the sweetness of milk, glucose is added;  to neutralize 
the acidity developed in milk, neutralizers are used. But all this techniques and adulterants used for 
increasing economical prot reects hazardous effects on health(Weise E, 2007)
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Urea overburdens kidney and may even cause kidney failure, ammonium compounds develops 
problem for gastro intestinal tract, nausea, vomiting, diarrhoea and also acts as neurotoxin i.e. it can 
cause confusion and unconsciousness on consuming in large quantities, formalin is used to increase 
the shelf life of the milk but it is highly toxic and may lead to develop cancer, liver and kidney damage, 
oxytocin is not directly added in milk but is injected in cow or buffalo for early production and to 
increase the milking period but it is much harmful as if consumed for long period it develops feminine 
characters in male like breast development and in female it affects on menstrual cycle. 
So the current research project had been undertaken to analyze the milk samples for the presence of 
adulterants (Honkar A S, 2015).

Materials and method:  

Sample collection: 
Samples of milk were collected from various centers of Jalgaon districts. Milk of various brands like 
Vijay, Saraswati, Datta, Vikas and Bapu which are famous in Jalgaon for good quality milk, were used 
for the study.

Chemicals and Reagents: 
All chemicals and reagents used in the current work were of A. R. grade.

1. Detection and Quantication of Starch in Milk 
Take about 5 ml of milk in a test tube. Bring to boiling condition and allow the test tube to cool to room 
temperature. Add 1-2 drops of iodine solution to the test tube. Development of blue color indicates 
presence of starch which disappears when sample is boiled and reappears on cooling. The limit of 
detection of method is 0.02%. 

2. Detection of Added Urea in Milk 
This method is based on the principle that urea forms a yellow complex with DMAB in a low acidic 
solution at room temperature. 
Mix 1 ml of milk with 1 ml of 1.6% DMAB reagent. Distinct yellow colour is observed in milk 
containing added urea. The control (normal milk) shows a slight yellow colour due to presence of 
natural urea. The limit of detection of method is 0.2%.

Quantitative Estimation of Urea in Milk 
10 ml of milk sample is mixed with 10 ml of TCA to precipitate the proteins and ltered using 
Whatman 42 lter paper. 5 ml of ltrate is then treated with 5 ml of DMAB reagent to develop the 
color. Blank is prepared by taking 5 ml of diluting reagent and treating with 5 ml of DMAB reagent. 
The optical density of the yellow color is measured at 420 nm. From standard curve the amount of urea 
in milk is calculated. 

3.Detection of Ammonium Compounds in Milk 
Take 1.0 ml of milk add 0.5 ml of 2% sodium hydroxide, 0.5 ml of 2% sodium hypochlorite and 0.5 ml 
of 5% phenol solution. Heat for 20 seconds in boiling water bath, bluish color turns deep blue in 
presence of ammonium sulphate. The development of pink color shows that the sample is free from 
Ammonium sulphate. 

4.Tests for Presence of Sulphates in Milk 
Take 10 ml of milk in a 50 ml stoppered test tube. Add 10 ml of TCA solution. Filter the coagulated 
milk through Whatman lter paper Grade 42. Take 5 ml of clear ltrate. Add few drops of barium 
chloride solution. Observe for any visible precipitates in the tube. Formation of milky-white 
precipitates indicates the presence 
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5. Detection and Estimation of Added Glucose in Milk 
Take 1 ml of milk sample in a test tube. Add 1 ml of modied Barford’s reagent. Heat the mixture for 
exact 3 min in a boiling water bath. Rapidly cool under tap water. Add one ml of phosphomolybdic 
acid reagent to the turbid solution. Observe the color. Immediate formation of deep blue color after 
adding phosphomolybdic acid reagent indicates the presence of added glucose in the milk sample. In 
case of pure milk, only faint bluish color can be observed due to the dilution of Barford’s reagent. The 
limit of detection of method is 0.1%.
 
6.Detection of  Sodium Chloride in milk 
The presence of extraneously added sodium chloride in milk can be detected by silver nitrate and 
potassium chromate reagent. 
Take 5.0 ml of milk sample and add 1.0 ml of 0.1 N silver nitrate solution (10%). Mix the content 
thoroughly and add 0.5 ml of 10% potassium chromate solution and observe the color. Appearance of 
chocolate brown precipitate indicates the absence of dissolved chloride in milk and appearance of 
yellow color indicates presence of dissolved chloride. The limit of detection of method is 0.02%. 

7. Detection of Nitrates (Pond Water) in Milk 
Take 2 ml of milk in a test tube. Rinse the tube with the milk and drain the milk from the test tube. Add 
two-three drops of the reagent along the side of the test tube. Note the developed color. Deep blue 
color will be formed in presence of nitrate in the milk sample. Pure milk sample will not develop any 
color. 

8.Detection  of  Neutralizers in Milk 

Method  (Alkalinity of ash) 
Neutralization with lime water/sodium bicarbonate/ caustic soda increases ash content and alkalinity 
of ash. Take 20 ml of milk in a silica dish, evaporate on a water bath and keep in mufe furnace at 
550ºC to get white ash. Dissolve the ash obtained in 10 ml of water and titrate with 0.1 N HCI. The titre 
of more than 1.2 ml indicates the presence of neutralizers in milk. 
 
9. Detection of Hypochlorites and Chloramines in Milk 

Method 1. Detection of Hypochlorite 
In this test yellowish uorescence is produced due to the presence of chlorate (potassium or sodium 
chlorate) in the hypochlorite solution and is proportional to the amount present. Stannous chloride in 
the reaction acts as reducing agent. 
Cool about 3 ml of milk sample in a test tube in a freezing mixture of ice and salt to 2 to 5°C. In another 
test tube, take an equal volume of the stannous chloride solution and similarly cool and add to milk. 
Shake the tube whilst in freezing mixture and hold for 3 min. Place the mixture in a centrifuge tube and 
centrifuge for 3 min at 2500 rpm. A yellow-green color is produced in the presence of hypochlorite. 
Alternatively, after centrifuging, examine the tube in ultraviolet light from a mercury vapour lamp 
tted with Wood’s lter for the presence of any yellow uorescence. 

Method 2. Detection of Hypochlorites and Chloramines 
A. To 5 ml of sample in a test tube add 1.5 ml of Potassium Iodide solution, mix thoroughly and 
observe color. 
B. If unaltered, add 4 ml of dilute HCl, mix thoroughly with a glass rod attened at one end and note 
color of curd. 
C. Subsequently, place the tube in a water bath previously heated to 85°C and allow it to remain for 10 
minutes. The curd will rise to the surface. Cool the tube rapidly by placing in cold water. Note the color 
of the curd and the liquid. 
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D. Next add 0.5.to1.0 ml of starch solution to the liquid below curd and note the color.  

10.Test for Quaternary Ammonium Compounds in Milk 
To a centrifuge tube add 1 ml milk, 5 ml water, 1 ml indicator solution and 0.2 ml buffer and shake hard 
for 10 seconds. Centrifuge for 5 minutes at 3200 rpm. If QAC is present the bottom layer assumes a 
red or pink colour. Samples containing about 1 mg / kg of QAC show a faint pink colour. If the colour 
is deep pink or red, the amount of QAC can be approximately determined by titration with a standard 
anionic detergent solution. 
     
11. Test for Presence of Formalin in Milk 

Hehner’s Test
Take milk sample (2 ml) in a test tube and add 2 ml of 90 percent H2SO4containing traces of ferric 
chloride from the side of the test tube slowly. Formation of purple ring at the junction indicates 
formaldehyde is present in milk. If sucrose is present, distil the milk sample (25 ml) and then carry out 
the test on the distillate by taking 2-3 ml of distillate and adding 2 ml of formaldehyde free milk. The 
violet coloration does not appear usually when relatively large quantities of formaldehyde are present. 
Precaution: If H2SO4 is added from the top and not from the side of the test tube, it may burn the milk 
solids and affect the end result.       

12.Test for Presence of Boric acid and Borates 
Take 20 ml of milk in a porcelain dish and add 1.4 ml of conc. hydrochloric acid and mix it thoroughly. 
Dip a strip of turmeric paper in the acidied milk. Appearance of characteristic red colour on the 
turmeric paper indicates the presence of boric acid or borax (Na2B4O7.10H2O). The red colour 
changes to dark blue green on adding ammonium hydroxide, but reappears on re-acidication with 
hydrochloric acid

13.Test for Presence of Salicylic acid in Milk 
Measure 5ml of milk in test tube and add 5 drops of Conc. Sulphuric acid and gently shake the test 
tube. Then add 0.5% ferric chloride solution drop wise into test tube and mix it well. Development of 
Violet Colour indicates the presence of salicylic acid.

Result and Discussion:
Six types of milk samples were analyzed for the presence of various adulterants. The results obtained 
are mentioned in the table No.1. 
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Table 1: Various adulterants present in milk samples.

Ammonium sulphate :-

Ammonium compounds were found to be present in all the samples analyzed. Pooja Jaiswal and 
S. K. Goyal (2016) observed that ammonium compounds were present in 1 sample out of 50 
samples examined.

NaCl:-   

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6

Sample 1 2 3 4 5 6
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Sodium Chloride was present in all the samples analyzed. Chinta S. S. et al, (2014) observed that 
sodium chloride was present in 28.26% milk samples out of 92 milk samples examined.

Hypochlorites and Chloramine:-

Hypochlorites and Chloramine was present in all the samples analyzed.

Formalin:-

Formalin was present in all the samples analyzed. Chinta S. S. et al, (2014) observed that formalin was 
present in 2.2%  milk samples among total 92 milk samples examined.

Boric acids and Borates:-

Boric acids and Borates were absent in all the samples analyzed.

Sample 1 2 3 4 5 6

Sample 1 2 3 4 5 6

Sample 1 2 3 4 5 6
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Glucose:-

Glucose was absent in all the samples analyzed. Similar results were obtained by J. Singh et al. 
Glucose was absent in all 30 milk samples examined.

Sulphate:-

Sulphates were present in all the samples analyzed.

Starch:-

Starch was absent in all the samples analyzed. Swathi  J. K. and Kauser  Naazia (2015)
got 60% samples adulterated with starch out of 10 milk samples they analyzed.

Conclusion: 
Conduction of adulteration tests on various milk brands like Vijay, Saraswati, Vikas, Bapu and Datta 
indicated that all the brands tested had some or other adulterants present. Thus,it can be concluded that 
not a single milk sample was completely adulterant free.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Sample 1 Sample 2 Sample 3 Sample 4
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Study of lipase producing bacteria from soil contaminated with oil
Abstract:-
Lipases are water soluble enzymes which have the ability to hydrolyze trigacylglycerol to release free 
fatty acid and glycerol. Bacterial lipases are mainly found in soil which is contaminated with oil 
(edible, non-edible). Samples of soil contaminated with oil were collected from various spots of city 
and was screened for lipase producing bacteria. Castor oil agar, Rhodamine plate assay, lipase 
screening of liquid medium and lipase assay were performed for isolation of lipase producing 
bacteria, gram staining and IMViC test. Soil contamination or soil pollution   as a part of land 
degradation is caused by the presence of xenobiotic (human-made) chemicals or other alterations in 
the natural soil. It is typically caused by industrial activities, chemicals used for agricultural purposes, 
or improper disposal of waste which contains oil or other fatty substances which reduces the soil 
fertility and result in the creation of toxic dust. Due to these reasons pollution increases day by day. 
Lipases are largely produced from microbes and specically bacterial lipases play vital role in 
commercial ventures. Lipases are generally produced on lipidic carbon, such as oil, tween in the 
presence of nitrogen source.   

Introduction: -   
   Soil pollution increases day by day due to the many factors. One of the factors which affect the soil 
nature, its characteristics and fertility is oil which is dumped by many industries, dairy waste, hotel 
and municipal waste or garbage. Accidental oil spills as well as its leakage are due to large variety of 
human activities related to oil rening, handling and transport, storage and use of crude oil and its 
distilled products. As oil and water are immiscible, an oil slick forms when oil is spilled in water. This 
increases the resistance of oil to natural attenuation processes and makes it more persistent in the 
environment.
   Soil contamination or soil pollution as a part of land degradation   is caused by the presence of 
xenobiotic (human-made) chemicals or other alterations in the natural soil environment. It is typically 
caused by industrial activity, agricultural chemicals, or improper disposal of waste. Lipases are 
largely produced from microbes and specically bacterial lipases play vital role in commercial 
ventures. Lipases are generally produced on lipidic carbon, such as oil, tween in the presence of 
nitrogen source.   It acts on oil spilled soil and oil is degraded as a simple form from free fatty acid and 
glycerol(1) .
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Lipases (E.C.3.1.1.3.) belong to group of enzymes whose biological function is to catalyze the 
hydrolysis of triacylglycerols into diacylglycerols, monoacylglycerols, free fatty acids (FFA) and 
glycerol(2). Lipases should be activated by the presence of interface, that is, its activity should sharply 
increase as soon as the triglyceride substrate forms an emulsion. They have emerged as key enzymes 
which nd usage in food, dairy, paper, textile, leather and detergent industries, waste water 
treatments. Lipases/esterase-producing bacteria’s are found in diverse habitats such as soil 
contaminated with oil, dairy waste, industrial wastes, oil seeds and decaying food, compost heaps, 
coal tips and hot springs(3).    
         The sources of lipase enzyme are generally found in nature such as plant, animal, bacteria etc.  
Bacterial lipases are important; because of friendly for environment, non-toxic, and no harmful 
residues (4).  Lipase producing bacteria can control the pollution of oil spills in water bodies with the 
help of lipase enzyme thus reducing the water pollution.(5) It is also helpful for soil contaminated 
with oil, and helps in increasing soil fertility. Soil is a reservoir of large and diverse microbial 
population. Lipase producers are mainly from soil that contains edible oil. A simple and reliable 
method for detecting lipase activity in microorganisms uses rhodamine B as a substrate and lipase 
production is indicated by the formation of clear haloes around the colonies grown(6,7).     
 
Objective:-
 Study of lipase  producing bacteria from oil contaminated soil    

      Materials and method:  
Collection of soil samples:
Samples of soil contaminated with oil were collected from different spot in city with the depth of 5-10 
cm. 
Codes were given as A, B, C, D, E. Soil is both edible and non edible. All the samples were aseptically 
subjected to serial dilution and plated on the Nutrient Agar.  

 Isolation of soil sample:
Isolation of samples were serially diluted with D.W. and spread on nutrient agar plate by spread plate 

method and incubated at 37˚C for 48 hr.(8) Each sample was diluted up to 10-4. Enumeration of 

viable cells is the characterised feature of the plate count technique. This method i.e. spread plate 
based on the principle that when material counting bacteria are cultured, every bacterium develops 
into visible colony on nutrient agar medium. 25 isolates were cultured on nutrient agar.    

ROA plate assay: A sensitive and specic plate assay for detection of lipase producing bacteria 
makes use of rhodamine B-castor oil-agar plate assay. To identify the specic bacterial lipase, 
producer ROA medium plate was used. The bacterial isolates were inoculated into the medium by 
streak plate method. Lipase producing isolates were identied after incubation for 48 hr at 37°C. The 
hydrolysis of substrate causes the formation of orange uorescent halos around bacterial colonies 
which were visible upon UV irradiation(9).

The microbial test for microorganisms :
    a. Gram staining: It useful to classify bacteria into two major groups- gram positive and gram 
negative with the help of gram staining reagent. This method is easy to observe under microscope. 
     b. IMViC test: It is a useful set of four reactions which commonly helps in identication of family 
enterobacteriaceae. The four reactions are: Indole Production Test, Methyl Red Test, Voges Proskauer 
Test and Citrate Utilization Test.  

Lipase screening liquid medium: In order to select the best lipase producer for enzyme purication 
and characterization, isolates were cultured in lipase screening medium with slight modications. 
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Inoculums were prepared in the screening medium, devoid of oil. Triplicate asks were inoculated for 
each isolate with 1%v/v of inoculums to a 100 ml of medium in 500 ml Erlenmeyer asks and 
incubated on a rotary shaker at 150 rpm for 48hr. Samples were withdrawn and the cells were removed 
by centrifugation at 20,000 rpm for 10 min. The lipase production in the supernatant was estimated by 
colorimetric method.(10)
  
Assay of lipase enzyme by Colorimetric method: Fatty acids liberated during hydrolysis of a castor 
oil substrate by lipase can be determined colorimetrically using a cupric acetate/pyridine reagent33. 
Fatty acids complex with copper to form cupric salts or soaps that absorb light in the visible range 
(λmax 715 nm), yielding a blue colour. Quantication of fatty acid released by lipase is determined by 
reference to a standard curve prepared using oleic acid. Castor oil was used a substrate. The reaction 
mixture consists of 1ml of crude enzymes; 2.5ml of castor oil was incubated for 5 minutes. Then the 
reaction was stopped by adding 1.0ml of 6N HCL and 5ml Benzene. The upper layer of 4ml was 
pipette out into a test tube and 1.0 ml of cupric acetate pyridine was added. The FFA dissolved in 
Benzene was determined by measuring the absorbance of Benzene solution at 715nm. Lipase activity 
was determined by measuring the amount of FFA from the standard curves of oleic acid. One unit of 
lipase activity is dened as the amount of enzyme that liberated 1μmol FFA in 1min at 37° (11). 

(12, 13, and 14).
Several authors reported the assay of microbial lipase by colorimetric copper soap method 

 Result and Discussion: 

Plate counts for bacteria were between 60,000 to 1,50,000 cfu per ml per plate. The bacterial colonies 
on nutrient agar plates were subjected to qualitative and quantitative screening. Predominant colonies 
were isolated i.e.conc.10-5 for further study. From research works of Veerapagu et al. count between 
30-300 cfu/ml per plate and P.Pallavi et al.-count ranges 5-48 × 10-5 CFUg-1 of soil.

ROA plate assay: 

Sr. no Name  Colony  Concentration/ml 

1 Sample A 6  60,000

2 Sample B 5  50,000

3 Sample C 7  70,000

4 Sample D 10  1,00,000

5 Sample E 15  1,50,000

(Screening medium
under UV rays)
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Predominant isolates obtained from isolation were used for further study of rhodamine plate assay.  In 
Rhodamine-B orange uorescents of orange bacterial colonies were visible upon UV irradiation. 
The uorescence observed was due to reaction of the hydrolysed substrate with rhodamine-B. Same 
results were observed in Screening of lipase producing bacterial isolation and production of lipase 
producing Bacillus sp, and its isolation by Vijay Kumar Gupta et al.(2012)

gram staining and microbial test: 
 
Result:

Selected isolates were preliminarily examined for microbial test by gram staining and IMVic test. 
The selected isolates, gave negative result for staining, indole, methyl red and VP test and positive 
results for Citrate agar test. Morphologically shapes seen were of cocci and bacilli. All the results were 
same but shape of bacteria was contradictory with respect to International Journal of Innovative 
Research in Science, Engineering and Technology (2014).    

 Graph showing free fatty acid concentration(µ/ml) :

(MR Test) (Indole test) (Citrate test)

TEST    RESULT 

Staining Technique  Negative     

Shape &morphology  Cocci & Bacilli 

Indole  test   Negative 

Methyl red test  Negative 

voges-proskaur test  Negative 

Citrate agar test   Positive  
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Among 5 isolates, 4 isolates were obtained from colorimetric method.  Sample A, C, D, and E 
were used for the lipase assay in colorimetric method. The result obtained from above graph in 
sample A gives minute free fatty acid concentration and sample E gives large free fatty acid 
concentration. Hence sample E containing microorganisms shows large activity in oil 
contaminated with soil. For colorimetric method contradictory result of lipase activity were seen 
in Vijay Kumar Gupta et al. (2012). 

Conclusion: 
From the study of lipase enzyme, we conclude that lipases have higher tendency to break down 
the oil complex. Lipases exhibit the ability to bio-transform a wide range of organic compounds 
and are able to degrade various chemical pollutants such as simple hydrocarbon, aromatic 
hydrocarbon etc,. Therefore present study was focused on lipase degrading bacteria from oil 
spilled soil which can be remediation of oil contaminated soil.    
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Diabetes is one of the diseases, which have attained a global concern. The use of synthetic version of 
insulin been used to counter the adverse effects of diabetes. However, the continuous use of these 
synthetic drugs could prove detrimental in the future. In addition, factors like lack of knowledge or 
carelessness could result in hypoglycemia. Thus, a natural approach to remediate this disease is 
necessary. The use of Ayurveda and herbal medications is strongly advisable. The current work focus 
on the formulation of a PHM (poly-herbal medicine) that could used as a replacement of synthetic 
insulin, derived from natural plant extracts. Here the extracts studied individually and in combination 
for their biological and chemical properties. The extracts from plants Gymnema sylvestry, Adhatoda 
vasica, Justicia adhatoda, Syzigium cumini obtained and concentrated. The key secondary metabolite 
in this PHM is Gymnemic Acid that has antidibetic action. Along with the antidiabetic activity, the 
PHM possessed inhibitory activity of α-amylase and ability to scale-up the metabolism of excess 
sugar. The resultant PHM has a potential to use as a drug against diabetes as well as on different 
disorders like hyperinsulinism.
Keywords: PHM (poly-herbal medicine), Gymnemic acid and antidibetic activity.

Introduction
Diabetes mellitus is a metabolic disorder characterized by a loss of glucose homeostasis with 
disturbances of carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, 
insulin action, or both [1]. Almost half of all deaths attributable to high blood glucose occur before the 
age of 70 years [2]. WHO projects that diabetes will be the 7th leading cause of death in 2030 [3]. The 
use of the drugs limited by their pharmacokinetic properties, secondary failure rates and associated 
side effects. Thus searching for a new class of compounds is essential to overcome diabetic problems. 
There is continuous search for alternative drugs. The medicinal plant shows huge potential to use as 
anti-diabetic agent with no side effects. The objective of the present study is to investigate the phyto-
chemical, in-vitro antidiabetic activity of ethanolic extract of Gymnema sylvestre, Adhatoda vesica, 
Justicia adhathoda leaves, and seeds of Syzigium cumini.

Materials and Methods 

Plant material The fresh leaves of plantscollected locally and authenticated by the Department of 
Botany, Moolji Jaitha College, Jalgaon. 
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Preparation of extracts  The shade dried powdered of leaves of Gymnema sylvestre, Adhatoda 
vesica, Justicia adhathoda, and seeds of Syzigium cumini taken and subjected to extraction using 
ethanol in soxhlet apparatus. Each extract concentrated by distilling off the solvent and evaporated to 
dryness. The extracts dissolved in 1% Tween 80 and used for the present study.

Phytochemical screening of bioactive compounds: The qualitative analysis of bioactive 
compounds carried out by the methods reported by Patil et al., (2012) [4].
Non-enzymatic glycosylation of haemoglobin assay: Antidiabetic activity of leaves of Gymnema 
sylvestre, Adhatoda vesica, Justicia adhathoda, and seeds of Syzigium cumini investigated by 
estimating degree of non-enzymatic haemoglobin glycosylation, measured colorimetrically at 
520nm. Glucose (2%), Haemoglobin (0.06%) and Gentamycin (0.02%) solutions were prepared in 
phosphate buffer 0.01 M, pH 7.4. 1 ml each of above solution was mixed. 1 ml of each concentration 
added to above mixture. Mixture incubated in dark at room temperature for 72 hrs. The degree of 
glycosylation of haemoglobin measured colorimetrically at 520nm. Alpha-Tocopherol (Trolax) used 
as standard drug for assay. Percentage of inhibition calculated as previously published protocol [5]. 
All the tests performed in triplicate.
Glucose uptake in Yeast cells: Yeast cells prepared according to the method of Yeast cells [6] briey, 
commercial baker’s yeast washed by repeated centrifugation (3,000×g; 5 min) in distilled water until 
the supernatant uids clear and a 10% (v/v) suspension prepared in distilled water. Various 
concentrations of extracts (1–5 mg) added to 1 ml of glucose solution (5, 10 and 25 mM) and 
incubated together for 10 min at 37 °C. Reaction started by adding 100 μl of yeast suspension, vortex 
and further incubated at 37 °C for 60 min. After 60 min, the tubes centrifuged (2,500 × g, 5 min) and 
glucose estimated in the supernatant. Metronidazole taken as standard drug for antidiabetic. The 
percentage increase in glucose uptake by yeast cells [7].

In vitro enzymatic alpha-amylase inhibition assay A starch solution (0.1% w/v) obtained by 
stirring 0.1 g of starch in 100 ml of 16 mM of sodium acetate buffer. The enzyme solution prepared by 
mixing 27.5 mg of alpha amylase (Himeida) in 100 ml of distilled water. The colorimetric reagent is 
prepared by mixing sodium potassium tartarate solution and 3, 5 dinitro salicylic acid solution 96 
mM. Both control and plant compound added with starch solution and left to react with alpha-amylase 
solution under alkaline conditions at 25ºC. The reaction measured over 10 minutes. The generation of 
maltose was quantied by the reduction of 3, 5 dinitro salicylic acid to 3- amino-5- nitro salicylic acid. 
This reaction is detectable at 540 nm [8].

FTIR spectral analysis of ethanolic extract of leaves of medicinal plants The FTIR analysis of the 
ethanolic extract of G. sylvestre, S. cumini, J. adhatoda & A. vesica performed using the equipment 
IRafnity S1, Shimadzu. The KBr used as carier for extracts. The identication of components based 
on picks spectra as well as comparison of their standard indices.

Results and discussion
Diabetes mellitus is a metabolic disorder with increasing frequency throughout the world. Insulin 
plays an important role in the control of glucose homeostasis. Lack of insulin affects carbohydrate, fat 
and protein metabolism, while the increase concentration leads to metabolic disorders like Acanthosis 
nigricans. Management of diabetes without side effects and reduced insulin disorder is still challenge 
to the medical community. It was anticipated that inhibition of the activity of such alpha-amylase, 
delay the degradation of carbohydrate, which would in turn cause a decrease in the absorption of 
glucose; as a result there is a reduction of postprandial blood glucose level [9]. However, that leads to 
increase in insulin concentration of blood, result in hyperinsulinism.

Phytochemical screening of bioactive compounds: The phytochemical screening of the ethanolic 
extract of G. sylvestre, S. cumini, J. adhatoda & A. vesica carried and the results given in the Table 1. 
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The ethanolic extract of G. sylvestre, S. cumini, J. adhatoda & A. vesica shows the presence of major 
phytoconstituents like alkaloids, avonoids, steroids, terpenoids, saponins, tannins, phenols and 
glycosides.

Non-enzymatic glycosylation of haemoglobin assay: All extracts showed varying effect on non-
enzymatic glycosylation of haemoglobin. These extracts caused a signicant glycosylation during the 
experiment. The effects of G. sylvestre, S. cumini, J. adhatoda & A. vesica extracts on non-enzymatic 
glycosylation summarized in gure 1. It was evident from the table that the ethanol extract is potent 
non-enzymatic glycosylation agent.

Glucose uptake in Yeast cells The rate of glucose transport across cell membrane in yeast cells 
system studied and the results given in Figure 2. The amount of glucose remaining in the medium after 
a specic time serves as a marker of the glucose uptake by the yeast cells [10]. The ethanol extract of 
G. sylvestre, S. cumini, J. adhatoda and A. vesica increased the glucose uptake in yeast cells. The 
highest percentage of glucose uptake observed in G. sylvestre

Qualitative test G. Sylvestry A. vessica S. cumini Adulsa

Phenols   +         -  -     -

Steroids   +         +  +     +

Glycosides   -         -  -     -

Saponins   +         +  +     +

Volatile oils   -         -  -     -

Alkaloids   +         +  +     +

Flavonoids    +         -       -     +

Terpenoids   +         +    +     +

Tanins    +         +    +     +

Coumarins   -         -  -      -

Anthocianins   -         -  -      -

Table 1 Phytochemical analysis of G. sylvestre, S. cumini, J. adhatoda & A. 

Note: (+) indicates presence of metabolites, (-) indicates presence of metabolites

Figure 1 Non-enzymatic glycosylation of tested plants
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Figure 2 Effect of plant extract on glucose uptake in Yeast cells

In vitro enzymatic alpha-amylase inhibition assay: Among the different anti-diabetic therapeutic 
approach, one major strategy is reducing gastrointestinal absorption of glucose by inhibition of 
carbohydrate metabolizing enzymes alpha-amylase. The alpha amylase is the key enzymes for dietary 
carbohydrate digestion and inhibitors of these enzymes may be effective in retarding glucose 
absorption. This is because only monosaccharide readily taken up from the intestine. While all other 
carbohydrates have to be broken-down enzymatically before they can be absorbed [11]. The 
inhibition of alpha amylase by different plant extract illustrate in gure 3.

Figure 3 In vitro enzymatic alpha-amylase activity of tested plants

Figure 4 FTIR spectra of tested plants
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Conclusion The results of above experiments concluded that the leaves of Gymnema sylvestre, 
Adhatoda vesica, Justicia adhathoda, and seeds of Syzigium cumini medicinal importance. The anti-
diabetic activity of tested plants proved by in vitro alpha amylase inhibitory activity, inhibition of 
non-enzymatic glycosylation of hemoglobin and yeast glucose uptake assay. This is involved in 
regulation and absorption of carbohydrates. The present data, illustrate that the ethanolic extract of 
Gymnema sylvestre, Adhatoda vesica, Justicia adhathoda, and Syzigium cumini contains many 
bioactive compounds, it will be useful in treating various diseases including diabetes.
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Abstract:
Isolation and screening of microorganisms from oil contaminated soil samples with biosurfactant 
producing ability was investigated. The biosurfactant producing ability of the microorganisms 
isolated from the soil samples was investigated by haemolytic assay, drop collapse test, and 
emulsication index method. The isolates were used to study assimilation of crude oil, lubricant oil, 
kerosene, anthracene and naphthalene.
Key words: biosurfactant, haemolytic assay, emulsication index 

Introduction 

The hydrocarbons and petroleum constitute one of the main environmental pollutants and their 
abundance and persistence in several polluted environmental compartments have been reported 
(Casellas et al. 1995). Most of the hydrocarbons are insoluble in water and their degradation using 
microorganisms have an important role in combating environmental pollution. Hydrocarbon 
degrading microorganisms produce biosurfactants of different chemical nature and molecular size 
which are surface active compounds which increases the surface tension of the hydrophobic water-
insoluble substrates and thereby enhancing their bioavailability and the rate of bioremediation 
(Pekdemir et al., 1999). Many microorganisms capable of degrading petroleum and its components 
have been isolated. Given the complexity of oil products, a combination of bacterial strains with broad 
enzymatic capabilities will be required.

Against these backdrops, this study was aimed at isolating and screening biosurfactants producing 
microorganisms capable of degrading hydrocarbons from oil contaminated soil samples

Materials and methodology

Microbial Consortium
The microbial consortium was isolated from petrochemical contaminated soil collected from various 
petrol bunk and garage areas. The strains was characterized by morphological and biochemical tests 
and was maintained on Nutrient Agar (NA) tubes at 4oC with successive subcultures obtained every 
one month.
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Culture Medium and Cultivation Conditions for hydrocarbon assimilation
1

Tanner’s minimal medium was used for biodegradation studies. The media contained (gl- ): 
CaCl .H O, 0.12; KH PO , 0.03; NH Cl, 0.56; NaCl, 0.84; MgSO , 0.86; KCl, 0.03 supplemented with 2 2 2 4 4 4

CoCl .6H O, 0.1; ZnCl , 0.05; CuSO .5 H O, 0.15; Na MoO4.2H O, 0.03.2 2 2 4 2 2 2

For biodegradation assay, the carbon source (0.2 % in all cases) used were: crude oil, lubricating oil 
and naphthalene. Controls without carbon sources were performed. The inoculum used was 2% (v/v) 
of a cellular suspension of concentration 0.5 McFarland (Jorgensen, J. et al., 1999). The consortium 
was incubated in 250 ml Erlenmeyer asks containing 100 ml of medium at 30ºC during 14 days 
under shaking at 150 rpm. All the experiments were carried out in triplicate.

Screening test for biosurfactant producing isolates
Drop collapse test: Screening of biosurfactant production was performed using the qualitative drop-
collapse test described by Bodour and Maier (1998). Crude oil was used in this test. Two microlitres of 
oil was applied to the well regions delimited on the covers of 96-well micro plates and these were left 
to equilibrate for 24h. Five micro litres of cell free supernatant was transferred to the oil-coated well 
regions and drop size was observed after 1 min with the aid of a magnifying glass. The result was 
considered positive for biosurfactant production when the drop was at and those cultures that gave 
rounded drops were scored as negative, indicative of the lack of biosurfactant production (Youssef et 
al., 2004).

Hemolytic activity: 
Pure culture of bacterial isolates were streaked on the freshly prepared blood agar and incubated at 
37°C for 48-72 h. Results were recorded based on the type of clear zone observed i.e. α-hemolysis 
when the colony was surrounded by greenish zone, β-hemolysis when the colony was surrounded by a 
clear white zone and γ-hemolysis when there was no change in the medium surrounding the colony 
(Carrillo et al., 1996).

Emulsication Index (E24): 
Several colonies of pure culture were suspended in test tubes containing 2 ml of mineral salt medium. 
After 48 h of incubation, 2 ml crude oil was added to each tube and the mixture was vortexed at high 
speed for 1 min and allowed to stand for 24 h (Bodour et al., 2004).

Emulsication index (E ) = ( Height of the emulsion layer / Total height) X 10024

                                                        
Based on the screening test results, the positive isolates were selected, and then identied by its 
microscopic appearance and biochemical tests based on Bergey’s manual of determinative 
bacteriology. The method describe by Cappuccino (1999) was followed for all the procedure. These 
isolates were further used for biodegradation studies of naphthalene and crude oil in the form of 
consortium. 

Results and Discussion

Identication of microbial consortium
A total of 18 bacterial strains from soil samples contaminated with crude oil were obtained. These 
isolates were submitted to sequential enrichment during ten days with crude oil as carbon source in 
order to select the best oil degrading strains. The strains were selected which tested positive for 
biosurfactant production. Only 5 isolates showed positive results for all the 3 screening methods viz., 
hemolytic test, drop collapse test and emulsication index (Table 1).
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The results on blood agar media were similar to the work done by Mulligan et al. (1984) and Mulligan 
et al. (1989), who have isolated biosurfactant overproducer mutants with blood agar method. The at 
drop appearance in micro titer plate conrmed the positive result for drop collapse test as suggested by 
Jain et al. (1991), proving the use of drop collapse method as a sensitive and easy method to test for 
biosurfactant production. These biosurfactant producers were characterized based on microscopic 
and biochemical analysis according to Bergey’s manual of determinative bacteriology (Table 2).

Growth of consortium on hydrocarbons
The growth of isolates was studied during 14 days experiment on various hydrocarbons by measuring 
the absorbance daily (Table 3).

Test isolates Haemolytic test Drop collapse test Emulsification index % 

Isolate 1 + + 57.5 
Isolate 2 + + 38.4 
Isolate 3 + + 42.6 
Isolate 4 + + 47.4 
Isolate 5 + + 49.1 
 

Table 1: Screening results of ve isolates for the production of biosurfactant

Characteristics Isolate 1 Isolate 2 Isolate 3 Isolate 4 Isolate 5 

Colony Shape  Circular Circular Irregular Punciform Rhizoid 

elevation Raised Convex Flat Convex Flat 

Gram 
Reaction 

+ + - + - 

Motility + + + + + 

Pigmentation Orange Yellow Pale 

Yellow 

White Cream 

Cell Shape Spherical Spherical Rod Spherical Rod 

Citrate 

Utilization 

- + - - - 

Voges 

proskauser’s 

- - - - - 

Indole + - + + - 

Methyl Red - - - - - 

 
Table 2: Identication and characterization of biosurfactant producing isolates
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The results showed that none of the isolates were able to grow on all the selected carbon sources 
individually on crude oil, lubricant oil, naphthalene, toluene and, kerosene. Whereas when these 
isolates were grown in the form of consortium, growth was observed on all selected carbon sources. 

Conclusion
The study represented surfactant activity of the bacterial strains isolated from petrochemical 
contaminated soils from the petrol bunk and garage areas. A total of ve bacterial monocultures and 
were identied as capable of assimilating crude oil, lubricating oil, kerosene, naphthalene and 
anthracene as only source of carbon and energy. The microbial consortium degraded signicant 
amounts of selected hydrocarbons as compared to individual isolates present in the mineral medium. 
The microbial consortium produced emulsication of the medium and degraded a variety of 
hydrocarbon substrates and its monoculture isolates displayed a wide substrate spectrum of activity, 
indicating the possibility of using the consortium for bioremediation of sites contaminated with 
mixtures of polynuclear aromatic and aliphatic hydrocarbons.

References
 1. Casellas, M.; Fernández, P.; Bayona, J.M. and Solanas, A.M. (1995), "Bioassay- 
  directed chemical analysis of genotoxic components in urban airborne particulate 
  matter from Barcelona (Spain)", Chemosphere 30: 725–740.
 2. Pekdemir, T., Ishigami, Y. and Uchiyama, H. 1999.Characterization of aescin as a 
  biosurfactant for environmental remediation. J. Surfact. Detergents. 2(3): 337-341.
 3. Joregensen, J.; Turnidge, J. and Washington, J.(1999), Antibacterial susceptibility 
  tests: dilution
 4. and disk diffunsion methods. In: Murray, P.; Baron,E.; Pfaller, M.; Tenover, F. and 
  Yolken, R. (Eds.).Manual of Clinical Microbiology, 7th Ed. ASM Press, Washington, 
  DC, pág. 1669.
 5. Bodour, A.A., Gerrero-Barajas, C. and Maier, M. 2004.Structure and characterization 
  of avolipids, a novel class of biosurfactants produced by Flavolipid sp. Strain 
  MTN11. Appl. Environ. Microbiol. 10(6): 1114-1120.
 6. Youssef, N.H., Duncan, K.E., Nagle, D.P., Savage, K.N., Knapp, R.M. and 
  McInernery. M.J. 2004. Comparison of methods to detect biosurfactant production by 
  diverse microorganisms, J. Microbiol. Meth. 56(3): 339-347.
 7. Mulligan, C.N., Chow, T.Y.K. and Gibbs, B.F. 1989.Enhanced biosurfactant 
  production by a mutant Bacillus subtilis strain. Appl. Microbiol. Biotechnol. 31: 486-
  489.

Carbon 
source  

Isolate 

1 

Isolate 

2 

Isolate 

3 

Isolate 

4 

Isolate 

5 

Consortium 

Crude oil + - + - - + 

Lubricant 
oil 

+ - + + + + 

Kerosene - + - - + + 

Anthracen
e 

+ + + + - + 

Naphthale
ne 

+ + + + + + 

 
Table 3: Growth of selected isolates on various hydrocarbons
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Abstract:
Hyacinth bean (Lablab Purpureus L.) is a protein rich crop belonging to family Fabaceae. But in this 
crop the ower shedding is a major and common problem which ultimately affects pod set and yield. 
Through this study, an attempt is made to solve this problem by treating crop with vermicompost, 
compost, synthetic fertilizer and growth regulator . For this experiment healthy seeds of ‘Lablab 
purpureus’ were sterilized and treated with different concentrations of growth regulator Indole 3 
Acetic Acid (viz.25% , 50% , 75% , 100% conc.) and in compost , vermicompost , synthetic fertilizer 
(Varlakshmi) together with control plant .Various morphological parameters were observed like days 
of germination , number of cotyledons , mature leaf size , days of owering , height of plant etc. and 
recorded . The photographs are taken at various stages of growth. It is observed that as compared to 
growth regulator IAA & synthetic fertilizer, compost and vermicompost treated plants have given 
better yield in terms of vegetative and owering growth. Similarly maximum owering and fruiting is 
also observed in the same. Hence, the present study aims to propose the use of compost and 
vermicompost instead of synthetic fertilizer and growth regulator in improving the yield of Hyacinth 
bean. 
 
Keywords: Hyacinth bean, Compost, Vermicompost, Growth regulator, Synthetic fertilizer.

Introduction:
Lablab purpureus L. belongs to family Fabaceae. It is known as Dolichos bean and have economicaly  
important as grain legume, vegetable, animal fodder and green manure. It is one of the major crop in 
Tamilnadu, Karnataka and Andhra Pradesh. It is perennial, twinning or creeping herb generally 
cultivated as and annual crop most of  varieties are with twinning habit and few are bushy, prostrate or 
semi-erect in habit. Leaves are trifoliate and owers are white, reddish or purple and borne on axillary 
recemes. Pods are at or inated, linear or broad,1-5 inch long with persistent style. Seeds are 
globuse, ovate or at. It is cultivated as single crop or it is mixed with some other crop like corn, 
groundnut, castor, bajra etc. 
Nutritional value:
Lablab purpereus is very nutritious as it contains high level of protein-24.9%, moisture-9.6%, fat-
0.8%, bre-1.4%, carbohydrate-60.1%, ash-3.2%, calcium-0.06%, phosphorous-0.45%, iron-
2mg/100gm and nicotinic acid-1.8mg/100gm, vitamin c-7.33-10.26mg/100gm
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Uses:
It is  used in the treatment for various diseases like cancers, strokes, alcoholism etc. It is more 
traditionally grown as pulse crop for human consumption. Lablab is good green manure, clover crop. 
It improves soil quality. Lablab can be grazed or used for hay or silage.It is popular as vegetable in 
India. Various dishes are prepared both with its immature pods and the dry beans.

Material and methods:
For this study the good quality of seeds of Lablab purpureus L. were collected from the market and 
treated with compost, vermicompost, synthetic fertilizer, and growth regulator IAA (i.e. different 
conc. like 25%, 50%, 75%, 100%) and grown in different pots of normal size along with controlled  
plant.
The treated plants are observed for various morphological traits. These are recorded and compared 
with normal plant.

Observation:
   Photo plate.(At the time of fruiting)

Compost Vermicompost

Control Synthetic Fertilizer(Varlaxmi)
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Growth Regulator 25%                                 Growth Regulator 50%   

Growth Regulator 75%                                 Growth Regulator 100%   
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Morphological 
Traits 

25% 50% 75% 100% Compost Vermicompost Synthetic 
fertilizer 

Control 

Days of 50% 
germination 

3 3 4 4 4 4 5 4 

No of cotyledon 
development( days) 

4 4 4 4 5 5 6 5 

No. of days to 
developed(2)leaflets 

6 6 6 6 6 6 7 6 

No. of days to 
developed(4)leaflets 

10 10 10 11 9 9 11 10 
 

Height of plant in 
15 days (cm) 

21.5 20 19.5 18 22 22.5 17.5 21 

Height of plant in 
30 days (cm) 

40.5 28 33.5 33.5 43.5 34 20.5 35 

Height of plant in 
45 days (cm) 

50.5 49 47 55 55.5 50 53.5 42.5 

Height of plant in 
60 days (cm) 

51.3 50.3 48 57 57.5 51 60 43 

No. of leaflets in 15 
days 

12 9 9 12 14 14 9 10 

No. of leaflets in 30 
days 

29 25 31 35 41 35 25 29 

No. of leaflets in 45 
days 

36 44 28 45 52 43 13 13 

No. of leaflets in 60 
days 

43 51 35 51 63 55 47 39 

Width of stem after 
30 days(cm) 

2.5 2.5 2.4 2.5 2.4 2.5 2 2.5 

Width of stem after 
45 days(cm) 

3.3 3.1 3 3.5 3.2 3.6 2.7 2.8 

Width of stem after 
60 days(cm) 

3.7 3.5 3.4 3.9 3.6 4 3.2 3.4 

Length of mature 
leaf (cm) 

7.5 7.5 7.4 7.5 7.4 8.5 6.2 7.5 

 

 
Yield 
parameters 

25% 50% 75% 100% Compost Vermicompost Synthetic 
fertilizer 

Control 

Days of
flowering 

36 38 32 39 35 36 49 36 

No. of flowers 38 34 21 42 47 48 24 20 

Days of
fruiting 

43 45 42 45 41 43 55 41 

No. of fruits 8 6 9 7 12 19 5 4 

No. of seeds / 
pod 

4-5 4 3 5 4-5 3-4 4-5 3-4 

Pod 
length(cm) 

12 10.5 9 12.5 12 12 12 9 

Dry weight of 
seed / pod 

1.428 1.021 1.559 0.905 1.800 1.934 0.503 0.976 

Observation Table No. 1(Morphological Parameters)

Observation Table no. 2 (Yield Parameters)
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Results and Discussions:
The experiment conducted on Lablab purpureus plant in order to understand which will be the most 
effective i.e. growth regulator, vermicompost, compost and synthetic fertilizer to plant.
All the seeds took almost same time (3-4) days for its 50% germination with exception of synthetic 
fertilizer. Vermicompost shows maximum height in 15 days. After 30 days compost containing plant 
shows maximum height as compared to others but after 60 days 100% conc. of IAA, compost and 
synthetic fertilizer containing plant shows maximum height. If the numbers of leaets were 
concerned these are many in numbers in compost and vermicompost after 60 days.  A  leaet of 
vermicompost plant signicantly greater in size as compared to other.
Compost and vermicompost shows maximum owering as compared to others after 60 days. 
Compost and vermicompost containing plant gave highest numbers of ower it was near about 47-48 
owers per plant. Control plant gave only 20 owers within 60 days. We got more number of fruits 
from compost and vermicompost near about 12-19. By weighing sample of dry seeds of all plant it 
was found that the compost and vermicompost also shows maximum dry weight. Synthetic fertilizer 
containing plant seeds showed minimum weight.

Conclusion:
 From the above observation it was concluded that compost and vermicompost shows better 
growth. If height is concerned compost, vermicompost, varlaxmi, 100% concentration of IAA treated 
plant show maximum height in 60 days. If we compare all these plants with another parameters such 
as number of leaets, width of stem,compost and vermicompost treated plant shows notable positive 
results. As compared to other, vermicompost showed maximum leaf size, which leads to increase in 
vegetative growth. Further it is observed that compost and vermicompost applied plant shows 
maximum numbers of owers. In lablab bean shedding of ower is a common problem , however 
present study helps to overcome it as observed in compost and vermicompost applied plant. Where 
number of ower formed at intial stage and then mature into fruit is maximum.
 Compost and vermicompost not only reduced the problem of ower shedding it also increased 
numbers of pods , length of pods and seeds per pod. Use of compost and vermicompost leads to 
increased dry weight of seeds i.e. it also increased the nutritional value of seeds.
 Hence from above study it can be concluded that lablab bean showed good response to 
compost and vermicompost and treatment of vermicompost is most suitable for the better growth, 
yield and quality improvement, over synthetic fertilizer and growth regulator. 
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Abstract:
In recent years herbal medicines and extracts have gained renewed interest for several reasons; 
affordability,low pricing, no side effects, solutions for chronic diseases and disorders, time tested 
remedies, preventive approaches, etc. Enhanced market demands have posed threats to 
phytoresources due to unscrupulous mode of collections. There is an urgent need to conserve genetic 
diversity of medicinal plant resources by developing protocols for micropropagation. Plant cell, 
tissue, organ culture techniques offer an integrated approach for rapid multiplication and production 
of material with dependable active ingredients. Phytopharmacutical properties and protocols for the 
mass production of medicinal plant Morinda Citrifolia L. form the base for the present study.

Introduction: 
Plants have been used as an important source of medicine. Since, ancient times and their products are 
being used for different purpose such as Medicine, Food and Health care, Agriculture, 
Agrochemicals, and Pharmaceutical etc. Morinda citrifolia, popularly known as Noni belongs to the 
Family Rubiaceae, is an important medicinal plant and is used in many countries for its neutraceutical 
and therapeutic properties. The leaves, seeds, bark, fruit and roots of Noni have been used in various 
topical remedies in South Pacic Islands and Southeast Asia. It is reported to have antibacterial, 
antifungal, analgesic, hypotensive, anti-inammatory and immune enhancing effects. The package of 
practices related to Morinda citrifolia L. cultivation have been developed still it needs further 
renements. Novel cultural and cultivable practices have to be developed with low cost options to 
benet farmers relying on this miracle plant. It is a large evergreen shrub or small tree of 6 m or more 
in height and 13 cm or more in stem diameter. It is an important fruit tree, which is generally found 
throughout the coastal region and also found along the fences and roadside.  The tree has attained 
signicant economic importance worldwide in recent years through a variety of health and cosmetic 
products made from its leaves and fruits. Noni is relatively easy to propagate. It can be propagated 
from seeds, stem or root cutting and air layering. The preferred methods of propagation are by seeds 
and by cutting made from stem verticals. The Morinda citrifolia are bisexual and self-pollinating. 
Only one seeds needs to sprouts for a successful population to possibly emerge. They are relatively 
easy to propagate from seeds by stem or root cutting and air layering. The noni seeds have a problem 
of seed dormancy hard seed coat, thus, limiting its commercial cultivation.
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Methods: 
Media Preparation:
Nutritional requirement for optimal growth of a tissue in vitro may vary with the species. As such, no 
single medium can be suggested as being entirely satisfactory for all types of plant tissues and organs. 
When starting with a new system it is essential to work out a medium that would fulll the 
requirement of that tissue. In order to formulate a suitable medium for a new system it would be better 
to start with a well-known medium such as MS.

Growth Regulators 
 • 2,4-dichlorophenoxyacetic acid (2,4-D)
 • Indole acetic acid (IAA), IBA(IndoleButryric acid)
 • alpha-Naphthalene acetic acid (NAA)
 • 6-Benzyl amino purine (BAP)
 • Kinetin (Kn)

Collection of plant material
Morindacitrifolia L.planting material was collected from North Maharashtra University campus was 
used for the tissue culture purpose. Healthy explants were collected from these eld established 
plants.

Explant selection and sterilization
The disease free, young and healthy nodal explants were selected for carrying outstudy as young cells 
are supposed to have retained their totipotency.
Callus Induction
Callus is a mass of unorganized cells resulting either as a consequence of wounding in plants or in 
tissue culture. Under the stimulus of endogenous growth substances or hormones added to the 
medium, the metabolism of cells, which were in quiescent state, is changed and they began active 
division. During this period, cell differentiation, which may have been occurring in the intact plant, is 
reversed and this give rise to new tissue, which is composed of meristmatic and unspecialized cell 
types.
Although callus remains unorganized, as growth proceeds, some kinds of specialized cells may be 
again formed and which can give rise to organs such as roots, shoots and embroys. For plant cells to 
develop into a callus it is essential that the nutrient medium contain plant hormones, i.e. an auxin, a 
cytokinin and gibberellins.

Protocol followed
 • Three types of explants: Leaf segments; internodal segments and nodal segments were 
  used as a source  of explant.
 • Explant used for callus induction were taken from established cultures of Bacopa.
 • The medium employed was MS Basal with different concentration andcombinations 
  of phytohormones  such as NAA, Kinetin and 2,4-D.
 • After inoculation the culture bottles were properly capped and sealed. Afterlabelling 
  these are transferred to the incubation room where they are incubated at 25± 2°C in the 
  rack covered with black paper.
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Results & Discussion: 
Callus induction requires the presence of auxins or cytokinins or both in the nutrient media depending 
on the source of explant. Callus initiation was carried out by using leaf segment as source of explant. 
Initiation was carried out using different growth regulators such as BAP, IAA and 2,4-D containing 
media. The explants enlarged within 18-22 days of inoculation; however callus formation started after 
26-28 days at the ends of the explant. Appearance of callus was irregular in shape and was of pale 
yellow in color. In the medium BCM (MS +0.5 mg/l BAP + 1mg/l 2, 4-D), rapid callus growth was 
observed which however turned pale yellow and of irregular appearance.
In case of BCM1 (MS +1 mg/l BAP + 1 mg/l IAA) initial small irregular callus was formed, from 
where small shoot buds have been regenerated after 20-25 days. Loose jelly type callus formation was 
observed in BCM2 (MS+ 0.5mg/l 2,4-D), BCM3 (MS+ 1mg/l 2,4-D) and BCM4 (MS+ 2mg/l 2,4-D) 
which however turned brown after few days. Response of callus induction varies with the type of 
explant. However, when callus explants with regenerated shoot buds were transferred to BCM, 
further regeneration did not occur and callus formation/reversion to callus phase started and when the 
same was transferred to BCM1 then callus again started showing regeneration threads after 9-10 days 
in dark. 

Fig. Methodology for Micropropagation

Fig.Callus Induction and Proliferation in BCM Medium
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Observation for the callus induction medium

Conclusion: 
Plants are being used since ancient time to maintain health, to treat disease andregain the healthy state 
of mind and body. They have been used in traditional formsof Indianmedicine and have provided 
solutions to even those health problems thathave deed modern science. However, due to over 
exploitation they are on theverge of extinction. In a recent threat assessment exercise undertaken by 
TRAFFICIndia (Trade Records Analysis of Flora and Fauna in Commerce) set up by the 
WorldWildlife Fund and the World Conservation Union) 33 plants have been placed on thecritically 
endangered list and 17 on the endangered list. There are 16 in thevulnerable category and seven that 
are near threatened.Deforestation and rapid urbanization have eroded the natural agroclimatic spaces 
inwhich these herbs grow. Overuse, unsustainable cultivation practices, illegal exportand trade are 
scrooges that have further increased the vulnerability of these plants.All these factors put together 
have made the ecosystem so vulnerable that they maywell destroy India’s 5000-year-old natural 
health legacy (Extinction threat stalks medicinal plants by SurabhiKhosla. http://www.the-south- 
asian.com /June2001/Medicinal.htm).
The idea of this whole study is to standardize the viable commercial protocolfor massmultiplication 
of elite clones of Morinda citrifolia L. in future forcorporate farming. The preliminary studies clearly 
indicate that irrespective of the basal mediaused (MS), it is the hormonal combination that are very 
vitalfor the in-vitro response. Various hormonal combinations show the varied results and the callus 
formation. Duration required for the callus formation and the shape and size of the calli formed 
depends upon the combination of the hormones used. Further studies are to be carried in developing 
the roots and shoots to these calli using different hormonal combinations.
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Medium Contamination Appearance

BCM No contamination Irregular, pale yellow

BCM1 No contamination Nodular, creamish

BCM2 No contamination Jelly type brown

BCM3 No contamination Jelly type brown

BCM4 No contamination Jelly type brown
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Abstract:
Expanding global use of traditional medicines is leading to fast depletion of medicinal plants from the 
nature. Their cultivation in many areas has not been successful and there is concern about genetic 
delity. Cultivation has also reduced their secondary metabolite contents as compared to wild type. 
Plant tissue culture offers an easy and reproducible method of micro propagation of medicinal plants 
on large scale. The present study describes micro propagation of Justicia adhatoda L.

Introduction: 
Plants have been used as an important source of medicine. Since, ancient times and their products are 
being used for different purpose such as Medicine, Food and Health care, Agriculture, 
Agrochemicals, and Pharmaceutical etc.
Justicia adathoda Lin. Is a perennial shrub belonging to family “Acanthaceae” Commonly known in 
English as Malabar nut, Adulsa, Adathoda vasa or vasaka is a medicinal plant native to Asia. 
Ayurvedic medicine, Justicia adathoda L. has been used for a multitude of disorders including; 
bronchitis, leprosy, blood disorders, heart troubles, thirst, asthma, fever, vomiting, loss ofmemory, 
leucoderma, jaundice, tumors, mouth troubles, sore-eye, fever, and gonorrhea (Nath and Buragohain, 
2005). The leaves contained an essential oil and alkaloids quinazoline, vasicine, vasicinone and 
deoxyvasicine (Shinawie, 2002). The roots contained vasicinolone, vasicol, peganine and 2’-
hydroxy-4-glucosyl-oxychalcone.The owers contained–D-glucoside, kaempferol and its 
glucosides, as well as the bioavonoid, namely quercetine. The alkaloids,vasicine and vasicinone 
present in the leaves, possess respiratory stimulant activity; whereas, vasicine, at low concentrations, 
induced bronchodilation and relaxation of the tracheal muscle.
The plant has antispasmodic, antiseptic, antihelminthic, insecticidal and parasiticidal properties. The 
vasicine yield of the herbage has been measured as 0.541 to 1.1 % by dry weight. 
Hence, to conserve medicinal plant like Justicia adhatoda is essential for healthy life of human. There 
are several methods to conserve medicinal plant; in which Plant Tissue Culture is best method to 
conserve plant species. Plant Tissue culture is now well established technology like many other 
technologies. Plant tissue culture or Micro-propagation technology has made invaluable contribution 
to Agriculture by establishing the production of disease free, quality planting material of Commercial 
plants throughout the years. The present study was therefore, undertaken to establish a protocol for In 
vitro propagation studies of J. adhatoda.
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Methods: 
Media Preparation:
Nutritional requirement for optimal growth of a tissue in vitro may vary with the species. As such, no 
single medium can be suggested as being entirely satisfactory for all types of plant tissues and organs. 
When starting with a new system it is essential to work out a medium that would fulll the 
requirement of that tissue. In order to formulate a suitable medium for a new system it would be better 
to start with a well-known medium such as MS.

Growth Regulators 
 • 2,4-dichlorophenoxyacetic acid (2,4-D)
 • Indole acetic acid (IAA), IBA(IndoleButryric acid)
 • alpha-Naphthalene acetic acid (NAA)
 • 6-Benzyl amino purine (BAP)
 • Kinetin (Kn)

Collection of plant material
Morindacitrifolia L.planting material was collected from North Maharashtra University campus was 
used for the tissue culture purpose. Healthy explants were collected from these eld established 
plants.

Explant selection and sterilization
The disease free, young and healthy nodal explants were selected for carrying outstudy as young cells 
are supposed to have retained their totipotency.
Callus Induction
Callus is a mass of unorganized cells resulting either as a consequence of wounding in plants or in 
tissue culture. Under the stimulus of endogenous growth substances or hormones added to the 
medium, the metabolism of cells, which were in quiescent state, is changed and they began active 
division. During this period, cell differentiation, which may have been occurring in the intact plant, is 
reversed and this give rise to new tissue, which is composed of meristmatic and unspecialized cell 
types.
Although callus remains unorganized, as growth proceeds, some kinds of specialized cells may be 
again formed and which can give rise to organs such as roots, shoots and embroys. For plant cells to 
develop into a callus it is essential that the nutrient medium contain plant hormones, i.e. an auxin, a 
cytokinin and gibberellins.

Protocol followed
 • Three types of explants: Leaf segments; internodal segments and nodal segments were 
  used as a source  of explant.
 • Explant used for callus induction were taken from established cultures of Bacopa.
 • The medium employed was MS Basal with different concentration andcombinations  
  of phytohormones  such as NAA, Kinetin and 2,4-D.
 • After inoculation the culture bottles were properly capped and sealed. Afterlabelling 
  these are transferred to the incubation room where they are incubated at 25± 2°C in the 
  rack covered with black paper.
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Fig. Methodology for Micropropagation

Results & Discussion: 
Callus induction requires the presence of auxins or cytokinins or both in the nutrient media depending 
on the source of explant. Callus initiation was carried out by using leaf segment as source of explant. 
Initiation was carried out using different growth regulators such as BAP, IAA and 2,4-D containing 
media. The explants enlarged with in 12-14 days of inoculation; however callus formation started 
after 20-25 days at the ends of the explant. Appearance of callus was globular and was of pale yellow 
in color. In the medium BCM (MS +0.5 mg/l BAP + 1mg/l 2,4-D), rapid callus growth was observed 
which however turned pale yellow and of globular appearance.
In case of BCM1 (MS +1 mg/l BAP + 1 mg/l IAA) initial small globular callus was formed, from 
where small shoot buds have been regenerated after 20-25 days. Loose jelly type callus formation was 
observed in BCM2 (MS+ 0.5mg/l 2,4-D), BCM3 (MS+ 1mg/l 2,4-D) and BCM4 (MS+ 2mg/l 2,4-D) 
which however turned brown after few days. Response of callus induction varies with the type of 
explant. However, when callus explants with regenerated shoot buds were transferred to BCM, 
further regeneration did not occur and callus formation/reversion to callus phase started and when the 
same was transferred to BCM1 then callus again started showing regeneration threads after 9-10 days 
in dark. 

Fig.Callus Induction and Proliferation in BCM Medium
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Observation for the callus induction medium

Conclusion: 
Plants are being used since ancient time to maintain health, to treat disease and regain the healthy state 
of mind and body. They have been used in traditional forms of Indian medicine and have provided 
solutions to even those health problems that have deed modern science. However, due to over 
exploitation they are on the verge of extinction. In a recent threat assessment exercise undertaken by 
TRAFFIC India (Trade Records Analysis of Flora and Fauna in Commerce) set up by the World 
Wildlife Fund and the World Conservation Union) 33 plants have been placed on the critically 
endangered list and 17 on the endangered list. There are 16 in the vulnerable category and seven that 
are near threatened. Deforestation and rapid urbanization have eroded the natural agro climatic spaces 
in which these herbs grow. Overuse, unsustainable cultivation practices, illegal export and trade are 
scrooges that have further increased the vulnerability of these plants. All these factors put together 
have made the ecosystem so vulnerable that they may well destroy India’s 5000-year-old natural 
health legacy (Extinction threat stalks medicinal plants by Surabhi Khosla. http://www.the-south- 
asian.com /June2001/Medicinal.htm).
Justicia adathoda Lin. is a perennial shrub belonging to family “Acanthaceae”. Commonly known in 
English as Malabar nut, Adulsa, Adathoda vasa or vasaka is a medicinal plant native to Asia. 
Ayurvedic medicine, Justicia adathoda L. has been used for a multitude of disorders including; 
bronchitis, leprosy, blood disorders, heart troubles, thirst, asthma, fever, vomiting, loss ofmemory, 
leucoderma, jaundice, tumors, mouth troubles, sore-eye, fever, and gonorrhea. The demand of 
Justicia adathoda L. is met from natural population, which leads to put heavy strain on existing natural 
population and hence slow depletion of this important medicinal plant. Tissue culture techniques can 
be used to attain rapid multiplication of the elite clones and germplasm conservation of Justicia 
adathoda L.  
In the present work we have attempted to develop suitable micropropagation protocol and try to 
improve existing protocol of Justicia adathoda L.  
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Medium Contamination Appearance
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ABSTRACT:
Aerobiology is study of airborne fungal spores, pollen grains and other airborne microorganisms 
present in air. Among all the air borne bio-particles, fungal spores constitute the greatest and most 
important portion in air. The fungi present in indoor air of library causes bio-deterioration of books 
and other materials in library. Due to the bio-deterioration, books may be damaged, deteriorated or 
discolored in pictures and prints. In India lot of work has been done on aeromycology of library. The 
aeromycological studies in the library of M.J. College, Jalgaon has been carried out which has very 
old & having collection of old valuable books. Over 1,30,000 books & 240 periodicals are present in 
this three storied library. This was done during September,October and December 2016 by using 
exposed  plate method {EPM} and Direct inoculation method {DIM} the books with dust has been 
tapped on the surface of petri dish containing nutrient medium. Total 57 species of 15 genera were 
isolated from M.J. College Library. Among them 44 species and 9 genera were from 
Deuteromycotina, 7 species of 3 genera were from Zygomycotina, 1 species of 1 genus were from 
Ascomycotina & 5 species of 1 genus were from mycelia sterilia. Deuteromycotina were dominant 
with Aspergillus as dominant genus with 25 species.Great diversity of fungi was observed during 
these studies.

 Aerobiology is study of airborne fungal spores, pollen grains and other airborne microorganisms 
present in air. Among all the air borne bio-particles, fungal spores constitute the greatest and most 
important portion in air. Books and documents in libraries are valuable cultural heritage as books and 
papers carry all kinds of knowledge through the barriers of time and have a capacity to pass them from 
generations to generations. The fungi present in indoor air of library causes bio-deterioration of books 
and other materials in library. Due to the bio-deterioration, books may be damaged, deteriorated or 
discolored in pictures and prints. 
In India lot of work has been done on aeromycology of library. Tilak and Vishwe (1975) studied the 
microbial contents of air inside the library. Vittal and Leela Glory, (1985) studied airborne fungus of a 
Library in Madras, they have reported 19 genera.  Singh and Singh (1995) made a note on fungal 
spores as important components of library air.  Pande et al (1996) calculated the spore load inside the 
library atmosphere. Rane and Gandhe (2005) studied air and dust mycoora of a library in Jalgaon. 
They have followed both Exposure Plate Method and Direct inoculation method and isolated 35 
different species of fungi. Dalal et al (2011) worked on deteriorating fungi in the air inside the college 
libraries of Wardha city. They have studied the seasonal variation and identied total 10 types of 
fungal species.  The adverse effects of fungal components inside library not only deteriorate paper 
material but signicantly affected health of library staff. The library of M.J. College, Jalgaon is very 
old & having collection of old valuable books. M.J College library is the largest and one of the oldest 
academic libraries in North Maharashtra region. At present, the library has over 1,30,000 books in its 
repository. The library also subscribes to over 240 periodicals that include national and international 
journals and magazines. M.J College library is housed in a huge building spread in two oors and a 
mezzanine oor in between. 

Materials And Methods
Aeromyological studies had been carried out during the months of  September,October and 
December 2016 by using exposed  plate method {EPM} and Direct inoculation method {DIM} the 
books with dust has been tapped on the surface of petri dish containing nutrients. Medium fast 
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growing species grows well on CzDA while slow growing species grows on LYEA. Dust samples 
were collected from the books of different cupboards. 
Exposure Plate Method- The petriplates containing culture medium were directly exposed for 5 
minutes in each section of the library during morning at 7:30 am & evening at 4pm.
Direct Inoculation Method-The dust from the books is directly tapped on the surface and petriplates 
during morning 7:30 am and evening at 4pm .
The exposed plates were incubated for 4 to 5 days .After that every plate is observed carefully. Each 
colony is observed carefully, its characters are described in details in respect of colour, reverse colour, 
odour, diameter, nature, etc. of the colony. Semi permanent slides of each colony were made using 
lactophenol and cotton blue. Slides were sealed with nail polish and carefully observed under 
microscope. Photograph of slides were taken. Slides were identied using relevant literature.

Results & Dicussion 
Occurrence of fungi in Library:
The present aeromycological investigation was undertaken to study the aeromycoora in the library 
for the entire three months. Total 57 species of 15 genera were isolated from M.J. College Library. 
Among them 44 species and 9 genera were from Deuteromycotina, 7 species of 3 genera were from 
Zygomycotina, 1 species of 1 genus were from Ascomycotina & 5 species of 1 genus were from 
mycelia sterilia. Deuteromycotina were dominant with Aspergillus as dominant genus with 25 
species.

Occurrence of fungi in Library during September 2016:
Total 52 species of 14 genera were isolated during September 2016. In all 39 species of 9 genera of 
Deuteromycotina, 7 species of 3 genera of Zygomycotina, 1 species of 1 genera of Ascomycotina, 5  
species of 1 genera of sterile mycelia were isolated during September 2016. Deuteromycotina 
members were dominant with Aspergillus as dominant genus with 20 species. 29 species of 8 genera 
were isolated by Exposure Plate Method when the exposures were done during morning while 
exposures during evening showed 21 species of 7 genera. Direct isolation method showed 18 species 
of 5 genera during morning and 25 species of 8 genera were isolated during evening. More number of 
fungi were isolated during morning time by Exposure Plate Method while by Direct Inoculation 
Method maximum number of fungi were isolated during evening.
Occurrence of fungi in Library during October 2016:
Total 50 species of 15 genera were isolated during October 2016. In all 38 species of 9 genera of 
Deuteromycotina, 6 species of 3 genera of Zygomycotina, 1 species of 1 genera of Ascomycotina, 5  
species of 1 genera of sterile mycelia were isolated during October 2016. Deuteromycotina members 
were dominant with Aspergillus as dominant genus with 20 species. Total 29 species of 10 genera 
were isolated during morning by Exposure Plate Method while during evening 22 species of  6 genera 
were isolated. Direct isolation method of dust showed 27 species of 9 genera during morning and 20 
species of 8 genera were isolated during evening. More number of fungi were isolated during morning 
time by both methods. 

Occurrence of fungi in Library during December 2016:
Total 48 species of 13 genera were isolated during December 2016. In all 37 species of 9 genera of 
Deuteromycotina, 5 species of 2 genera of Zygomycotina, 1 species of 1 genera of Ascomycotina, 5  
species of 1 genera of sterile mycelia were isolated during December 2016.Deuteromycotina were 
dominant with Aspergillus as dominant genus with 22 species. Total 23 species of 8 genera were 
isolated during morning by Exposure Plate Method while during evening 26 species of 9 genera were 
isolated. Direct isolation method of dust showed 18 species of 6 genera during morning and 26 species 
of 7 genera were isolated during evening. More number of fungi were isolated during evening than 
morning by both the methods.
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DISCUSSION
A combination of two different methods such as Exposure Plate Method and Direct inoculation 
method were used in present investigation which get almost complete picture of aeromycoora of 
library and dust. This type of combination was suggested by Tilak (1982) who focused on the 
requirement of using different methods in combination during aerobiological surveys done for the 
microscopic analysis of air ora and the spores present in culture. We also got almost same result by 
applying two different techniques. Tilak and Vishwe (1975) reported spores of Curvularia, 
Helminthosporium, Bispora, Fusarium, Torula and Cladosporium are the common constituents in the 
library atmosphere at Aurangabad. But in our studies we found Alternaria and Aspergillus were 
dominant while did not encounter Bispora and Torula throughout the studies. Predominance of 
Aspergillus species has been reported by Burge et al (1978) who made extensive aerometric studies 
on fungi in libraries at Michigan University USA. We also found the same results. Many species of 
Aspergillus are allergic contaminants. Not only in library air but Aspergillus species are dominant in 
all indoor environments such as homes, hospitals, class rooms, etc.
More number of fungi were isolated from Exposure Plate Method than Direct inoculation method. 
These results are contradictory with the results of Rane and Gandhe (2005) where they have isolated 
more number of fungi by Direct inoculation method. Fluctuations in the occurrence of fungal ora 
were observed during morning and evening exposures. It is observed that more number of fungi were 
observed during morning. This may be due to settling of fungal spores during night and as the college 
library opens at 7:30 am because of dusting and putting on fans, the fungal spores again oat in the air 
but not till roof of the library and can be encountered in petriplates. There are many stained books 
observed in library due to pigmentation by fungi. Many books are also found in bad shape due to 
fungal attack. Majority of the fungal species encountered are greatly responsible for book 
deterioration. Hence the effective control measures should be applied.
To prevent the books from contamination, following care should be taken
 1) Fumigation once in 4 months
 2) Regular clearance of dust on furniture and books 
 3) Special attention to affected areas   
Conclusion
The dominant fungal contribution of the Moolji Jaitha College Library exhibits a clear picture that it is 
appalling if the maintenances are inefcient and dismal. Further studies with longer monitoring 
period on their occurrence in indoor and outdoor air could bring about better understanding of their 
potential function. thus on the basis of this study the following conclusions can be made.
The indoor environment of this library is rich in fungal spores.
1. Among the species isolated group deuteromycotina form a dominant part of airspora.
2. The dominant fungal genus is aspergillus. This is appeared in both perfect and imperfect states.
3. The valuable literature available in library needs proper methods of preservation.
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ABSTRACT:
(Your abstract must use Normal style and must t in this box.  Your abstract should be no longer than 
300 words. The box will ‘expand’ over 2 pages as you add text/diagrams into it.)
Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

Abstract:
The present study deals with the experiment conducted on Green gram(Vigna radiata Linn.) which is a 
widely grown legume belonging to the family Fabaceae. The study aims to determine good yeilding 
and quality variety plants suitable for the climatic situations of Maharashtra. For this, the seeds of 
different varieties of Green gram are treated with the different concentrations of growth regulators 
IAA & GA as 25%, 50%, 75% & 100% and potted. The treated plants were observed together with the 
controlled plants. Various morphological traits like rst pair of cotyledons, number of leaf, leaf size, 
number of owers, fruit set, seed weight etc. were observed and recorded. These are further compared 
with controlled plant. 100% IAA & 100% GA concentrations of ‘Vaibhav’ variety are proved to be the 
best yeild giving growth regulators in all aspects. Photographs of plants at various stages of growth 
are also taken. Maximum plant growth is achieved in 100% IAA and in 100% GA of the variety 
‘Vaibhav’. Highest number of owers were developed on the same. Fruit set also occur earlier in 
100% IAA and in 100% GA of ‘Vaibhav’. Thus, desirable vegetative as well as reproductive 
responses  to the 100% IAA and GA  of ‘Vaibhav’ were observed in potted plants.

Key words: Green gram, Growth regulators, Morphological traits, Yield

Introduction:
The plant ‘Vigna radiata L.’ is commonly known as ‘Mung Bean’ and is of Chinese origin. The mung 
bean is mainly cultivated in India, China and South-east Asia. It is very much known for its nutritious 
and medicinal values. 
It is an erect, sub erect or trailing, densely hairy, annual herb. The leaves are pinnate, divided into 3 
leaets. The inorescence is a raceme of yellow pea owers. The tap root produces a branched root 
system with smooth, rounded nodules. The pods are narrow, cylindrical and up to ten-twelve cm long. 

Nutritional Value:
Green gram is very nutritious as it contains high levels of Protein (25g/100g), Potassium (983 
mg/100g), Calcium (138 mg/100 g), Iron (7.57 mg/ 100 g), Niacin (1.447 mg/ 100 g), Thiamine 
(0.273 mg/ 100g) and Riboavin (0.254 mg/ 100g). 
Uses : 
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As a food it is in wide use through out the world and very spetialy in China and in Southeast Asia. It has 
got also many medicinal importance like, helps in weight control, lowers the blood pressure, lean 
source of protein, nonmeat source of Iron, etc. 

Reasons to make this study:
The production rate of pulses of our country is not satisfactory. ‘The commodity prole for pulses – 
October, 2016’ which was came out as the collective work of the various departments of Indian 
Government says that the production rate of pulses in our country is not enough to fulll the need of 
the ordinary people and the rate of them is shouted very high as gold within the short span of 5 years.
Because of this, the study is undertaken.

Materials and Methods:
 For this study pot experiment was carried out. Study was done on Green gram varieties like ‘BM-4’, 
‘China local’, ‘Kopergaon’ and ‘Vaibhav’ by treating the seeds with different concentrations of 
growth regulators IAA and GA like 25%, 50%, 75% and 100% and comparing their growth with the 
controlled plant. Morphological growth of plants was observed together with the anatomical aspect of 
stomatal index and type of trichomes.

Results and Discussions: 
According to Akbari, Barani and Ahmad variety of Vigna radiata treated with saline water but 
application of gibberelic acid (GA-3) overcome the effects of salt stress and improved the growth 
parameters. However, they have given the treatment of growth regulator as soaking before sowing as 
well as foliar application at four leaf stage. Present results are in accordance with them, but here only 
pre-soaking treatment of growth regulator proved benecial for the crop.
GA -3 induced higher number of leaves in soybean (Deotale et al., 1998), okra (Kumer, et al. 1996), 
faba bean (Abd. el – Fattah, 1997) and French bean (Gabal et al. 1990). According to (Hoque et al., 
2002) no signicant effect of seed treatment with GA-3 on the number of pods per plant was found but 
plants sprayed with GA-3 had higher number of pods per plant. Present ndings agree with above 
workers except Hoque. In present study seed treatment also had inuenced crop positively, As the 
longest pod, maximum number of leaf, dry weight per pods is highest. 

Conclusion:
The ndings of present study indicate the role of proper concentrations of growth regulator. Hence, 
from above study it may be suggested that for the growth of Green gram 100% concentration of 
growth regulator both IAA and GA is most suitable for improving the yield of crop. However, 
‘Vaibhav’ variety gave better results in all morphological traits and hence it is the superior variety 
among all.
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Index:
Table showing Stomatal Indices of plants at different concentrations of all varieties of Green gram 

Plant 

Variety 

 

IAA 

 

GA 

 

Contro

l 25 50 75 100 25 50 75 100 

BM-4 48.07

% 

48.62

% 

43.54

% 

41.13

% 

41.32

% 

47.32

% 

45.64

% 

46.95

% 

40.11

% 

China local 33.64

% 

37.04

% 

41.10

% 

36.15

% 

48.30

% 

41.85

% 

45.90

% 

48.39

% 

48.60

% 

Kopergaon 30.22

% 

27.12

% 

31.32

% 

30.10

% 

41.12

% 

43.87

% 

45.76

% 

44.09

% 

46.70

% 

Vaibhav 35.64

% 

20.18

% 

25.74

% 

18.53

% 

41.34

% 

42.86

% 

44.53

% 

38.97

% 

40% 

 

Plants of all Green gram Varieties 

Plants of ‘Vaibhav’ variety of Green gram Plants of 'Kopergaon' variety of Green gram

Plants of ‘China Local’ variety of Green gram Plants of 'BM - 4' variety of Green gram
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ABSTRACT:
Android is the latest and a rapid growing technology available for all the users or customers in today’s 
market. An enormous increase in the end user acceptance has been experienced in the past few years. 
This project has been developed on the Bus Information System in MSRTC. This paper proposes an 
Android mobile phone application that gives information about buses, bus numbers as well as bus 
routes online. Reason for Android platform - Android requires an open source development which is 
probably the more possible and a present user friendly approach. This paper also deals with Location 
Based Services, which are used to track the current location of the bus as well as give an approximate 
remaining time for the tracked bus to reach its destination using the Client-Server technology. Also, it 
displays the required maps with the help of GPS.
Keywords: GPS, LBS, Android users, Client-Server Technology

Introduction: 
There are different modern technologies available for track the vehicle location such as GPS but other 
types of automatic vehicle location technology can also be used.GPS based Bus Tracking Android 
Application system includes mounting of mobile device in a Bus, with purpose designed web 
application to enable organization to track the location of Bus. Bus to be tracked equipped with a GPS 
receiver and relays the obtained coordinates via cellular networks to Home Station. Bus information 
can be viewed on electronic map via the internet or specialized software. In case of software 
application, we are using an android phone as a device in Bus and this Bus will be watched by 
administrator using a web application. Android application user can also view information of Bus.

Prior Approach:
Time Scheduling:- You can not set the time of your watch by the arrival of bus. You are lucky if Bus 
arrives and departs on time. You can see hoards of people waiting endlessly for their destination bus.
Frequency of Buses:- It is impossible to predict whether there are any buses on the particular route.
Passenger Problems:- Passengers cannot predict the timing of the bus and may miss the bus they need.
Environment: As many of the passengers use their private transport than public transport, there is 
frequent increase in the temperature of the environment. It is this never improving nature of Transport 
Systems every second family own a private vehicle.

Our Approach:
Bus Route Mapping: We will be pre-dening the route of each bus through web based application. 
Each bus and the android device will be mapped using an IMEI number of phone. 1 IMEI corresponds 
to Bus that is being tracked.

Bus Tracking: We can track the location of Bus using Android Phone‘s GPS device. The Bus and the 
phone is mapped using IMEI number.

Bus Speed Monitoring: We can also nd the speed of the vehicle and if driver breaks the speed rule 
then we can nd them
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Methodology:
Architecture
GPS based Bus tracking consists of a client side and a server side. An overview of its architecture is 
represented in Figure:
 • The client side consists of android application.
 • The server side consists of the web application server, Bus is consists of android admin 
  application with GPS enabled, and a database.

Figure1: Working Architecture of GPS based bus tracking android application

Working:
Sever Side Working:
 For server side application, we are developing the web application, which is basically 
developed for the organization to handle the overall organizational activity. The web application 
provides information about bus like location of bus, which is obtained by fetching the co-ordinates 
through android GPS. These fetched co-ordinates are send to the server side web application, which 
plot them on Google map. Web application provides that fetched location to the android application 
user, who wants to know the location of particular bus. Organizational person can also see all the 
android application users. All information related to the bus is provided for the android users. The 
user, driver and bus database is stored and maintained.

Client Side Working:
At the client side, an android application is developed for the passengers. So by using this application 
passengers can also see the bus location on Google map and notications of the bus location are also 
displayed on notication bar. Time table of buses from different stops are displayed and specication 
of one way and return way is given. Reminder is also provided for the specic bus stop.

Conclusion:-
For the purpose of bus tracking, a organization must have a database with all the information about 
bus stops routes. We propose a system GPS based bus tracking that enables the collection of bus stops 
location
and fetching co-ordinates of bus through GPS device. System consists of a Mobile Application to 
collect the bus stops, routes and location. A server that receives the information collected, fetch GPS 
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data. And a database to save the information collected and a Monitoring Application to visualize and 
edit all the information. The Data from the server is transformed to the user application on android 
phone. The user views the whole information
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ABSTRACT:
Technology holds great potential for improvements in the eld of health care used in intelligent 
environments, with homes becoming the centers for proactive healthcare.Smart health care systems at 
home can be used to provide such solutions. A technology-assisted smart health care system would 
enable elderly people to lead their independent lifestyle away from hospitals and also avoid having 
expensive caregivers. In this paper, we present one such solution where a prediction model in an 
intelligent smart home system can be used for identifying health trends over time and enable 
prediction of future trends which can aid in providing preventive measures.

Introduction: 
 The integration of smart home technology to support health and social care is acquiring an 
increasing global signicance. Provision is framed within the context of a rapidly changing 
population prole, which is impacting on the number of people requiring health and social care, 
workforce availability and the funding of healthcare systems.
 It might have happened so many times that you or someone yours need doctors help 
immediately, but they are not available due to some reason. The Health Prediction system is an end 
user support and online consultation project. Here we propose a system that allows users to get instant 
guidance on their health issues through an intelligent health care system online. The system is fed with 
various symptoms and the disease/illness associated with those systems. The system allows user to 
share their symptoms and issues. It then processes users symptoms to check for various illness that 
could be associated with it. Here we use some intelligent data mining techniques to guess the most 
accurate illness that could be associated with patient’s symptoms. If the system is not able to provide 
suitable results, it informs the user about the type of disease or disorder it feels user’s symptoms are 
associated with. If users symptoms do not exactly match any disease in our database, is shows the 
diseases user could probably have judging by his/her symptoms. It also consists of doctor address, 
contacts along with Feedback and administrator dashboard for system operations
 By using this software we try to solve the problem related with health care are solve and proper 
medicine get to the patient on time and if you have any doubt related with medicine so you can directly 
contact with doctors also for suggestion.

Prior Approach:

Online Software :- There are most of the software are available on the internet but most of the time 
internet connection not available in the small villages so they not nd proper medicine Immediately.

Patients  Problems:-  Patient  not  get  medicine  on  time when hospital is close and when doctor not 
available in hospital

Our Approach:

Ofine Software:  Important thing is that this software is ofine so work anytime anywhere without 
any internet connection. And in this software you can also directly contact to the doctor for his 
suggestion .
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Benets Of Software :

 1) People may get exact what they want to inject to ght against any disease. 
 2) Exact medicine people may ask to medical shopkeeper. 
 3) Time utilization. 
 4) People will get immediate results. 
 5) People will save money &pay for exact medicine 

Methodology:

Today in the area of health care, a major issue is the provision of adequate and effective health for the 
elderly, as people aged 65 and older are the fastest growing segment of the population. Technology 
holds great potential for improvements in the eld of health care used in intelligent environments, 
with homes becoming the centers for proactive health care. Smart health care systems at home can be 
used to provide such solutions. A technology-assisted smart health care system would enable elderly 
people to lead their independent lifestyle away from hospitals and also avoid having expensive 
caregivers. In this paper, we present one such solution where a prediction model in an intelligent smart 
home system can be used for identifying health trends over time and enable prediction of future trends 
which can aid in providing preventive measures.

Figure1:

How To Handle :

Enter the Name of disease into the combo box then click on the OK Button then Name of Medicine 
display on the Data greed view.

OR

Select the Name of disease from dropdown list and click on OK Button then Name of Medicine 
display on the Data greed view.
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If You don’t  know the Name of disease then click on Symptoms Button for Check the symptoms.

Conclusion:

Smart health prediction have great importance for area of medicine, and it represents comprehensive 
process that demands thorough understanding of needs of the healthcare organizations. Healthcare is 
one of the major sectors which can highly benet from the implementation and use of information 
system. We have provided an overview of applications of data mining in infrastructure, 
administrative, nancial and clinical Health care system. Knowledge gained with the use of 
techniques of Smart health prediction using data mining can be used to make successful decisions that 
will improve success of healthcare organization and health of the patients. Data mining requires 
appropriate technology and analytical techniques, as well as systems for reporting and tracking which 
can enable measuring of results. Smart health prediction , once started, represents continuous cycle of 
knowledge discovery.

Smart health prediction have great importance for area of medicine, and it represents comprehensive 
process that demands thorough understanding of needs of the healthcare organizations. Healthcare is 
one of the major sectors which can highly benet from the implementation and use of information 
system. We have provided an overview of applications of data mining in infrastructure, 
administrative, nancial and clinical Health care system. Knowledge gained with the use of 
techniques of Smart health prediction using data mining can be used to make successful decisions that 
will improve success of healthcare organization and health of the patients. Data mining requires 
appropriate technology and analytical techniques, as well as systems for reporting and tracking which 
can enable measuring of results. Smart health prediction , once started, represents continuous cycle of 
knowledge discovery.
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ABSTRACT:
The ground water quality is Pathri & Bhadhali,  a small village in Jalgaon  District located 
Maharashtra State.. Ground water quality in the study area needs to pay attention as the people are 
dependent on it for drinking and irrigation purposes. It is also noted that people from this area are 
suffering from renal disorders. Therefore physico-chemical parameters of 10 samples from 5 Open 
wells and 5 Tube well were randomly collected and analyzed using different instruments. In Physico-
chemical analysis, various quality parameter are measured including pH, electrical conductivity, total 
dissolved solids (TDS),  total hardness(TH),content of Calcium ,Magnesium,  COD, BOD, Sulphate 
,Nitrate, Phosphates , Sodium, Potassium,
Keywords: Ground water, physico-chemical analysis, TH, TDS.

StudyArea:

Material and Methods:
The ground water samples have been collected from 5 tube wells and 5 Open Well during eld work. 
Chemical analysis for study of 10 samples from tube wells were collected for parameters like pH, 
Electrical conductivity, total dissolved solids, total hardness, calcium, magnesium, Sodium, nitrate, 
sulphate and were performed in the college laboratory.

Pathari Village Bhadhali Village
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Results and Discussion:
From the above water analysis and obtained results 
We conclude that; pH, cond., TDS are within prescribed limits WHO and BIS.
Total Hardness, Calcium, Magnesium, is very high and it is not in the prescribed limits  Turbidity, 
Phosphate, sulphat, Nitrates, sodium & potassium content of the water sample collected from 
different areas of Pathri and Bhadhali in Jalgaon district  are within prescribed limits WHO and BIS. 
Fluoride is within prescribed limit. Though Na & K are absent in the water samples salts of other 
heavy metals may be present in rich quantity in Jalgaon city and hence total hardness of ground water 
samples for most of the areas of city found beyond permissible limits of BIS and WHO. This indicates 
that the nature of ground water from the Jalgaon city is moderately hard. So it should be puried and 
ltered properly before used for drinking purposes. Otherwise people from those areas may suffer by 
cardio-vascular and excretory system related problems like nephritis, swelling in urinary tract, which 
may also leads to kidney & bladder stones.

Observation:

Sr.

No
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Sr. 
No 

Phosphates Sulphate Nitrates 
(410nm) 

Chloride Alkalinity Alkalinity Fluoride 

(690nm) (PA) (TA) 

COD  400 
mg/Lit 

45 
mg/Lit 

250-
1000 

mg/Lit 

- - 1-1.5 

BIS  200 

mg/Lit 

45 

mg/Lit 

- - - - 

1 N.D 0.76 0.31 17.7 0 0 0.52 

2 N.D 0.43 0.36 20.7 0 0 0.49 

3 N.D 0.66 0.28 21.5 0 0 0.53 

4 N.D 0.30 0.22 19.1 0 0 0.48 

5 N.D 0.86 0.26 20.2 0 0 0.52 

6 N.D 1.00 1.06 17.6 0 0 0.54 

7 N.D 1.16 1.04 16.1 0 0 0.54 

8 N.D 0.92 1.18 16.6 0 0 0.52 

9 N.D 0.65 0.73 9.6 0 0 0.38 

10 N.D 0.43 0.29 15.1 0 0 0.48 

 

Observation:

Conclusion:
This study shows that ground water is the only source for people in the study area, and the results of the 
chemical analyses of ground water indicate considerable variation. Most of the water samples do not 
match with WHO standards for drinking purpose. The water quality in the investigated area is found 
to be suitable for drinking only in few locations, while as out prior treatments. It must be noted that a 
regular chemical analysis must be done to insure that the quality of water in this area is not 
contaminated, in addition to research for new walls in the area in order to get additional water for the 
resident people
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ABSTRACT:
 The soil is the most important constituent to fulllment of all the basic needs of human beings. 
Soil is an important component of our farming. An eminent position in global cultivation of various 
crops is occupied by Indian agriculture and reason of physical, chemical condition of whatever land is 
obligatory for proper implementation of the other management practices. Thus the physico-chemical 
study of territory is very signicant because both physical and chemical properties which bear upon 
the soil productivity. This, physico-chemical study of soil is based on various parameters like pH, 
electrical conductivity, moisture, temperature, soil organic matter, available nitrogen, phosphorus 
and potassium. This knowledge will help to the people who are interested to work in agricultural eld.
Keywords:  Soil composition, physico-chemical parameters.

 Jalgaon District is located in the Western part of Indian peninsula and Northern side of 
Maharashtra State. The soil may be dened as the uppermost weathered layer of the earth’s crust in 
which are mixed organisms and products of their death and decay. It may also be dened as the part of 
the earth’s crust in which plants are anchored. It is the need of time that we have to study the physico-
chemical parameters of soil to know its quality. Ten  representative samples were collected from 
various parts of the city and its physico-chemical analysis have been performed to know its different 
parameters like , alkalinity content, chloride, sulphate, pH, conductivity, sodium and potassium.[1]

Material and methods
 Ten representative soil samples were collected in the depth of 0-20 cm from the surface of soil.
Sample no G-1 to G-5 from Gadegaon region, samples from J-1 to J-5 numbers Jalke region were 
collected for analysis. Samples collected were thoroughly mixed on a piece of clean cloth, air dried 
and the lumps were broken using wooden pestle and mortar. Particles were disaggregated, crushed 
and sieved with 10 mesh diameters.  The soil samples were preserved in polythene bags and labeled 
for further analysis. The chemicals and reagents used for analysis were of A.R. grade from S.D Fine 
and Merck. Standard instrumental and non instrumental methods were used for estimation of the 
above mentioned parameters the methods are as shown in the table 1.

*Table 1: Methods Use for Estimation of Parameters.
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3. Result and Discussion:

*The values of physicochemical parameters are presented in table 2. 

For the present study soil collected from Gadegaon and Jalke of Jalgaon District (M.S.).In the present 
study PH of soil of Gadegaon and Jalke region were ranges in between 7.1 to 7.8, PH of soil samples 
slightly basic nature of soil. In the present study electrical conductivity of soil of these regions was in 
between 3.06 to 4.79 m S/cm indicates normal ranges. In present study percent available phosphorous 
(% P) of soil of both region were in 8.96 to 26.88 kg/ha. For some soil samples % P was higher than the 
normal range the excessive phosphorous has been some harmful effects, such as profuse root growth 
in case of lateral and brous root lets. A higher value of ‘K’ shows that there is much large use of 
chemical fertilizers in soil. To avoid this, there is a need for use of natural fertilizers to improve the 
quality of soil. In present study the values of Na mg/gm were ranges in between 0.10 mg/gm to 0.40 
mg/gm gm. For some soil samples the values of Na mg/gm were lower than normal ranges, it may 
cause shedding of owers, poor seed setting and attack of diseases. In present study the values of 
alkalinity were normal and ranged in between 92 mg/lit to 319 mg/lit.

Conclusion:
The physico-chemical parameters are important to agricultural chemist for plant growth and soil 
management. A physico-chemical studies of soil samples from two places of Pachora region shows 
that the physico-chemical parameters, PH, conductivity, alkalinity are within the normal range but the 
% P, % K, Na (ppm), % organic carbon within the limits, this is due to improper use of fertilizer. These 
studies give information about the nature of soil, present nutrient in soil. According to this information 
former arrange the amount of which fertilizer and nutrients needed to soil for increases the % yield of 
crop as soil sample quality is improved, the production of plants is also increases and the amount of 
chemical decreases in the soil. So the crop will be much healthy for animal and human being.
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Sample 
Code 

pH 
E.C 
mS/cm 

Moist 
content 
% 

WHC 
% 

soil 
porosity 

B.D. 
gm/c
m3  

Na.          
ppm 

K 
ppm 

P kg/ha SO4
2 -

 Cl
-
 

G-1 7.2 3.06 11 28 0.522 1.265 0.4 0.2 17.92 4.80 319.0 

G- 2 7.1 4.79 10.6 58 0.585 1.098 0.4 0.1 15.23 5.95 269.4 

G -3 7.2 3.33 13 45 0.534 1.234 0.3 0.2 26.88 8.35 283.6 

G-4 7.3 3.87 11 50 0.522 1.265 0.3 0.1 28.67 6.24 212.7 

G- 5 7.2 3.97 11 49 0.522 1.265 0.4 0.2 11.64 5.66 191.43 

J-1 7.5 4.33 4 62 0.483 1.369 0.1 0.2 17.92 6.04 148.8 

J-2 7.6 4.19 9 39 0.476 1.388 0.3 0.1 15.23 4.51 226.0 

J-3 7.8 3.62 7.2 61 0.483 1.369 0.3 0.1 17.92 12.76 92.1 

J-4 7.6 3.67 9.1 38 0.476 1.388 0.2 0.1 26.88 9.50 226.0 

J-5 7.7 4.03 11 69 0.476 1.388 0.3 0.2 8.96 5.85 92.1 
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ABSTRACT:
 High pressure autoclave manufactured by Amar Equipments Pvt. Ltd. Mumbai, was used for 
depolymerization of Polyethylene terephalate (PET) waste. The percent conversion of PET into  
terephthalic acid (TPA) using high pressure autoclave were found to be 3.40% , 10.3%, 41.3%  and 
84.10%, 84.00% , 82.5% at 373 ,403, 423, 443, 473 and 503 K temperatures respectively. The velocity  

-4
constants for conversion of PET into TPA using high pressure autoclave were found to be  2.883×10 , 

-4 -3 -2 -2  -2  -1  9.059×10 , 4.439×10 , 1.532×10 , 1.527x10 and 1.452x10 min at temperatures 373 ,403, 423, 
443, 473 and 503 K respectively. The autogenious pressures at these temperatures were 0.0, 20.31, 
50.0, 88.47, 195.8 and 358.24 psi respectively. The energy of activation was found to be 52.348 K J 

-1
mole . The percent conversion for the same reaction by  reux method was 1.23% at 373 K .The 
Arrhenius factor ( Frequency factor) calculated from the  intercept of Arrhenius plot was found to be 

3 -1
8.472× 10 min .

· Supervisor

Introduction:
Polyethylene terephthalate has become one of the most valuable recyclable materials because of the 
wide range of applications such as manufacture of synthetic bers, beverage, food and other liquid 
containers, X-ray lms, thermoformed products, etc. The recycling industry of PET waste started as 
result of environmental pressure to improve waste management. The various methods for recycling of 
PET waste can be divided into four main groups, namely primary (re-extrusion), secondary 
(mechanical), tertiary (chemical), and quaternary (involves energy recovery) recycling. Among the 
recycling methods, chemical recycling is the only one acceptable according to the principles of 
“sustainable development” because it leads to the formation of raw materials which the polymer is 
originally obtained i.e. to get value added monomer. The chemical recycling of PET waste can be 

3carried out through hydrolysis, glycolysis, methanolysis, aminolysis or ammonolysis.  These 
methods are mainly focused on obtaining monomers such as terephthalic acid (TPA), ethylene glycol 
(EG), bis(2- hydroxyethyl) terephthalate (BHET) and dimethyl terephthalate. The rst two products 
can be obtained from PET waste by hydrolysis under neutral acidic or alkaline conditions, the third 
product by the glycolysis and the last by methanolysis.

Methodology 
Autoclave:
Chemical reactions at high pressure and temperature like alkylation, amination, bromination, 
carboxylation, catalytic reduction, dehydrogenation, chlorination, esterication, polymerization, etc 
are carried out using high pressure autoclave to save energy and time. It has stirred reactor with the 
size from 25 ml to 1000 litres capacity. The reactor is made up of SS-316/316L, with nickel, titanium, 
tantalum lined, zirconium,etc metals. It has maximum design pressures upto 5000 psi( 344.7 bar) and 

0
temperatures up to 500 C. In the present study we have used the high pressure autoclave of the 
capacity 450 ml and pressure of 1000 psi. It also provides controlling system like auto-cooling, 
chiller, condenser for distillation or reux, thermic uid heating and cooling systems. 
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Autoclave - Salient Features:
High pressure autoclave has  Stirred and  non-stirred reactors, with  high torque and zero leakage 
magnetic drive coupling. PID control system is provided with automatic temperature controller, 
pressure controller, RPM, auto cooling system. PC controlled autoclaves system to continuously 
monitor, control and record various parameters. Top mounted compact integral inline motor with 
magnetic drive. The whole assembly is noiseless, vibration free with innite invariable speed 
regulator & indicator. No stand for motor mounting is required, hence there is no maintenance about 
alignment and vibration. No noise problem is observed. High pressure autoclave is lightweight, 
economical and very compact, hence occupies very less table space and it is wheel mounted there for 
portable. Brushless DC motor with BLDC drive & RPM indicator. Available for autoclaves from 
50ml to 25 ltrs. volumes. 
RPM: 300-1200 for 50ml- 5ltr, 300-750 for 10ltr.- 25ltr.
 Stirrer: Single or two stage, 4/6 bladed pitch blade turbine type impeller surrounding by cooling coils.
Mechanism of depolymerization of PET: 
The mechanism of depolymerization of PET into TPA with ethylene glycol byproduct is as given in 
gure 3. 
 
Fig.3: Hydrolytic depolymerization of PET

Depolymerization of PET: 
Polyethylene terephthalate waste obtains from PET drinking water bottles. In order to obtain 
maximum surface area for the reaction, the sample was cut into small pieces(4×4mm). 10gm of PET 
waste and 300 ml of water were charged into the reactor of  0.45 L  capacity high pressure autoclave 
equipped with constant rotating stirrer at the speed of about 30.7 rpm for the proper mixing of reaction 
mixture. The temperatures of reaction mixture varies as, 100, 130, 150, 170, 200, 2300C for 120 
minutes reaction time. The reaction was carried out in presence of denite amount of sodium 
hydroxide. Autogenious pressure developed at the particular temperature in the vessel was 
responsible to increase the rate of depolymerization. The autogenious pressures developed at 
different temperatures were recorded. After the specied time interval, the vessel was cooled 
suddenly by circulating cold water in vessel through inner coil. The vessel was opened by removing 
collar of the high pressure autoclave. The content of the reaction vessel after the reaction was 
withdrawn in a beaker and acidied with concentrated hydrochloric acid till the milky white 
precipitate of the terephthalic acid (TPA) was obtained. It was then dried, weighed and characterized 
by recording its melting point and FTIR spectra.

Fig.1: High pressure Autoclave Fig.2: Reactor joint by split clamp bolt
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Reux Method:
10 g (4x4 and 8x8) PET,  4 and 7 g of sodium hydroxide and  150 ml water were charged in round 
bottom ask equipped with reux condenser, after 2 hours reaction time, the product was lter and 
wash with hot water. The same reaction was carried out using pyridine. The ltrate was acidied by 
concentrated hydrochloric acid till it becomes acidic. A white precipitate of TPA obtained was ltered, 
dried and weighed.   
Characterization of TPA: The TPA obtained in depolymerization reaction was characterized by 

-1recording FTIR of Shimadzu make. The 1693.5 cm  frequency indicates presence of carbonyl group, 
-1 -12555.6 to 3064.8 cm  frequency indicates presence of hydroxyl group, 783.1 cm  indicates Para 

substituted benzene and also comparing the spectra with control, TPA has been conrmed.   

Fig.8:  FTIR spectra of TPA (sample)

Fig.9:  FTIR spectra of control TPA
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Sample 

No. 

Temperature Pressure Weight 

of TPA 

 

% 

conversion 

Unreacted       

PET 

K  

1/T 

K-1 

 

log k 

K Bar psi gm gm min
-1 

1 373 0 0 0.34 3.40% 9.66 2.88x10-4 2.681x10-3 -3.5401 

2 403 1.4 20.305 1.03 10.30% 8.58 9.059x10
-4

 2.481x10
-3

 -3.0428 

3 423 3.5 50 4.13 41.30% 5.37 4.439x10-3 2.363x10-3 -2.3527 

4 443 6.1 88.47 8.41 84.10% 0 1.532x10
-2

 2.257x10
-3

 -1.8147 

5 473 13.5 195.8 8.4 84.00% 0 1.527x10-2 2.114x10-3 -1.8161 

6 503 24.7 358.24 8.25 82.50% 0 1.452x10-2 1.988x10-3 -1.838 

Results and Discussion: 

1. Percent conversion of PET in to TPA

Fig. 10: Variation of Percent conversion with. temperature

The percent conversion of PET into TPA was found to be almost constant up to 403 K, i.e. 10.30%, 
then the percent conversion increases slowly up to 41.30% at 423 K. Further it increases drastically up 
to 84.10% at 443 K. After this temperature percent conversion almost remains constant. Hence 443 K 
temperature is an optimized temperature for depolymerization of PET waste.    

2. Kinetics and thermodynamics of Depolymerisation of PET by HPA

Time= 120 min , Amount of NaOH =7.0g, Particle size 4x4 mm. 

Table 1: Kinetics and thermodynamics of Depolymerisation of PET
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3. Depolymerization of polyethylene terephthalate (PET) using Reux Method

Table 2: Kinetics of Depolymerisation of PET

4. Comparative study of depolymerization of PET by different method:-
Comparative study of % conversion and specic reaction rate for depolymerisation reaction of PET 
using High pressure autoclave technique  and reux method is given in table 3.

OTime 2.0 hrs, � Amount of NaOH = 7.0 g, � Temp = 100, C � particle size , 4 mm, 

Table-3: Comparative study of depolymerization of PET by different method

The comparative study shows that the use of high pressure autoclave is more effective for 
depolymerisation reaction as compared to reux method, since the vapour  pressure in reactor of high 
pressure autoclave increase rate of depolymerisation reaction

1. Kinetics and Thermodynamics of depolymerization of PET 
a. Variation of specic reaction rate with Temperatures:

Fig.(11) Specic reaction rate vs. temperature

The graphical behavior of plot of k versus temperature was found to be almost similar as that of the 
graph of percent conversion versus temperature. Hence, It is evident from this that the specic rate 

-2  -1.
constant at 443 K is maximum and was found to be 1.532x10 min

Sample 
No. 

Temperature Pressure Time Weight of 
NaOH 

Weight 
of 

TPA 

 
% 

conversion 

Unreacted    
PET 

 
k 

K bar psi min gm gm gm min-1 
1 373 0 0 120 4 0.123 1.23% 9.77 1.027x10-4 
2 373 0 0 120 4 

(pyridine 4ml) 
0.09 0.90% 9.88 0.753x10-4 

3 373 0 0 120 7 
(pyridine 4ml) 

0.25 2.5% 9.72 2.110x10-4 

 

Technique   % conversion Specic reaction rate 

High pressure autoclave 3.4  2.88x10-4 min-1

Reux method   2.5  2.110x10-4 min-1
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b. Variation of log k versus 1/T: Arrhenius plot: 

Fig.(12) log k vs. 1/T

Arrhenius plot, log k versus 1/T is the straight line having intercept (A) 3.928 and slope 2734. The 
slope has been used to nd the energy of activation of reaction as given below:

-1E = 2.303 × R × slope, � E = 2.303 × 8.314 × 2734, � E = 52348 J mol .a a a 

-1E = 52.348 KJ mola 

The intercept of the plot has been used to nd the frequency factor (A) as below,
-1Intercept = 3.928, � log A = 3.928, �A = AL (3.928), � A = 8472 min

3 -1A = 8.472 × 10 min

Thus, The energy of activation and the frequency factor for depolymerisation reaction has been 
-1 3 -1 found to be 52.348 KJ mol  and 8.473 × 10 min respectively.

Conclusions: 

 1)  Autogeneous technique for depolymerisation of PET is the effective, convenient   

 and environmental friendly technique.

 2) The percent conversion by autoclave technique and reux method  are 3.4 & 2.5 

 respectively.

 3) The depolymerization of PET is pseudo rst order reaction with the specic 
-2 -1 reaction rate constant of the order 10  min .

-1
 4) The energy of activation and frequency factor for the reaction are 52.348 KJ mol  

3 -1 & 8.472x10 min  respectively.
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ABSTRACT:
The ground water quality is Samner & Gadegaon,  a small village of Pachora Taluka in Jalgaon  
District located Maharashtra State.. Ground water quality in the study area needs to pay attention as 
the people are dependent on it for drinking and irrigation purposes. It is also noted that people from 
this area are suffering from renal disorders. Therefore physico-chemical parameters of 8 samples 
from 8 Tube wells were randomly collected and analyzed using different instruments. In Physico-
chemical analysis, various quality parameter are measured including pH, electrical conductivity, total 
dissolved solids (TDS),  total hardness(TH),content of Calcium ,Magnesium,  COD, BOD, Sulphate 
,Nitrate, Phosphates , Sodium, Potassium,
Keywords: Ground water, physico-chemical analysis, TH, TDS.

StudyArea:

Material and Methods: 
The ground water samples have been collected from 8 tube wells during eld work. Chemical analysis 
for study of 8 samples from tube wells were collected for parameters like pH, Electrical conductivity, 
total dissolved solids, total hardness, calcium, magnesium, Sodium, nitrate, sulphate and were 
performed in the college laboratory.

Samner Village Bhadhali Village
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Results and Discussion:
From the above water analysis and obtained results 
We conclude that; pH, cond., TDS are within prescribed limits WHO and BIS.
Total Hardness, Calcium, Magnesium, is very high and it is not in the prescribed limits  Turbidity, 
Phosphate, sulphat, Nitrates, sodium & potassium content of the water sample collected from 
different areas of Samner and Gadegaon in Jalgaon district  are within prescribed limits WHO and 
BIS. Fluoride is within prescribed limit. Though Na & K are absent in the water samples salts of other 
heavy metals may be present in rich quantity in Jalgaon city and hence total hardness of ground water 
samples for most of the areas of city found beyond permissible limits of BIS and WHO. This indicates 
that the nature of ground water from the Jalgaon city is moderately hard. So it should be puried and 
ltered properly before used for drinking purposes. Otherwise people from those areas may suffer by 
cardio-vascular and excretory system related problems like nephritis, swelling in urinary tract, which 
may also leads to kidney & bladder stones.

Observation:
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Conclusion:
This study shows that ground water is the only source for people in the study area, and the results of the 
chemical analyses of ground water indicate considerable variation. Most of the water samples do not 
match with WHO standards for drinking purpose. The water quality in the investigated area is found 
to be suitable for drinking only in few locations, while as out prior treatments. It must be noted that a 
regular chemical analysis must be done to insure that the quality of water in this area is not 
contaminated, in addition to research for new walls in the area in order to get additional water for the 
resident people
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ABSTRACT:
The green efcient methods for preparation of Dihydropyrimidone derivatives have  been reported in 
this presentation  reaction is carried using disodium hydrogen  phosphate  embedded with SiO2 as a 
catalyst under solvent free condition resulting compound are puried and characterized .
Keywords : Disodium hydrogen phosphate /SiO2, Dihydropyrimidone

Introduction:
Dihydropyrimidone were rst synthesized by Pitro Biginelli in 1893 Musing β-ketoester, aldehyde 
and urea. Many new  approaches of  Dihydropyrimidone synthesized have been reported in past 
decades like using chiral phosphoric acids, inorganic acid such as zeolite,mesoforous silica, and 
Lewis acid as well as protic acids such as conc. HCL, BF3 ,polyphosphonate ester(1) ,FeCl3/tetra 
Acetyl ortho -silicate , metal bromide ,Ionic liquid(2) Dihydrpyrimidone shows various biological 
activities like ,intrguing therapeutics,Ca-antagonists,vasolidative ,Ca- channel modulators and 
antihypertensive(3). Disodium hydrogen phosphate  embedded with SiO2 shows  efcient protocol 
like high yield, short reaction time  and good  recoveribity. Biginelli products have potential 
pharmaceutical applications such as antiviral, antitumor, antibacterial, anti-inammatory, 
antihypertensive and alpha antagonists(7).Their applications in the eld of drug research have 
stimulated the development of a wide range of synthetic methods for their preparation and chemical 
transformations.Out of the ve major bases in nucleic acids three are pyrimidine derivatives which 
comprise of cytosine which is found in DNA and  RNA, uracil  in RNA and thymine, and  in DNA 
Because of their involvement as bases in DNA and RNA.4-Aryl-1,4-dihydropyridines (DHPMs) of 
the Nifedipine type were rst introduced into clinical medicine in 1975 and are still the most potent 
group of calcium channel modulators available for the treatment of cardiovascular diseases(8).Some 
of these method have suffered from one or more drawbacks like high temperature requirements, 
highly acidic conditions such as  homogeneous catalysts such as Mg(NO3)2 , lanthanum chloride 

heptahydrate , oxalic   acid have been reported.This involved the use of Lewis acids like DDQ , 
InBr Yb(OTf) , CaCl , Y(OAc)  , Cu(OTf)  , BF .Et O/Cu(OAc)  , ZnCl ,Metal triimides Ni(NTf )  , 3 3 2 3 2 3 2 2 2 2 2

(3).
polymer supported Ytterbium reagents Many synthetic methods for preparing these compounds 

(1,2), (3)have been developed to improve and modify this reaction by microwave  ultra- sound irradiation  
and by using Lewis acid as well as Bronsted acids promoters. On the other hand, heterogeneous 

,(7).catalysts such as MCM-41-SO3H have been applied in organic reactions in recent years We have 
reported a simple economic and efcient multicomponant one pot method for synthesis 
Dihydropyrimidon from  uera , b-ketoses ,and aromatic aldehyde using Disodium hydrogen 
phosphate as catalyst.

Sr. Aldehyde   Reaction     %Yield  M.P. reported  Literature

No.    Time

1  4-Chlorobenzaldehyde  3.30 hrs  85 %   210◦C   [209-211] (1)

2  4- Nitrobenzaldehyde  3.00 hrs  82%    204◦C   [205-207] (1)

3  Benzaldehyde   4.00 hrs  75 %   202 0C  [201-203] (1) 

4  4-Flurobenzaldehyde  2.30 hrs  86%   1800C   --------------

5  3-Chlorobenzaldehyde  2.45 hrs  81%   1900 C  [193-195](1) 
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Experimental Method:
1) Preparation of  catalyst Na HPO /SiO2 4 2 :

Mixing gel silica get (1.5g) with solution Na HPO  (0.7g) (5mmol) In distilled water (10ml) the 2 4

mixture. Was stirred for 30 min to absorbed disodium. Hydrogen phosphate on the surface of silica gel 
after was dried 120C for 4 to 5 hours the hetropolyacid were prepared.

2) Preparation of Dihydropyrimidone:
0A solution of Ethyl acetate (3mmol) ,Aldehyde (3mmol) and Urea (3mmol) was heated  90 C under 

free solvent condition in presence of Na HPO  (5mol%) the reaction was monitored by (TLC). Ethyl 2 4

acetate (10%) /n-hexane (90% ). The reaction mixture was poured in cold water give solid product 
.impure product was recrystallized using ethanol solvent (40%).

Reaction scheme: 
CRHOCH3COCOOEtCNH2NH2ONa2HPO4/SiO2363KOEtNNHOOHRAldehydeBeta-
KetoesterUrea

Result and Discussion:

Synthesis of dihydropyrimidone from urea, ethyl aceto acetatSe and aldehyde  using catalyst such as 
Disodium hydrogen phosphate under free solvent condition. Disodium hydrogen phosphate has an 
inexpensive, non-toxic readily available and easily removable  catalyst for reactions .this reaction 
completed less time and easily work up and  better yield. It was observed that the aroamatic aldehyde 
possessing withdrawing substituent required less reaction time , and good product yield. This 
compound was also characterized by IR spectral analysis. An IR spectrum of these compounds shows 

-1
the N-H stretching frequency in the region 3200-3400 cm  which conrmed the presences amine 
group.

Characterisation
 1) M.P- ethyl-4(4 chlorophenyl)-1,2,3,4-tetrahydro-6 oxopyrimidone-5-carboxylate -

o  210 C 
-1 -1 -1.

  IR(C=O)-1745cm ,(C=C)-1600cm (N-H)-3200cm
 2) MP: - ethyl-1,2,3,4-tetrahydro-6-methyl-4(4 nitrophenyl) -2-oxopyrimidone-5-

  carboxylate
-1 , -1 -1 -1

  IR-(C=O)-1750cm , (C=C)-1600cm , (N-H)-3200cm ,(C-H)-3000cn
 3) M.P: - ethyl-1,2,3,4-tetrahydro-6-methyl -2-oxo-4 phenylpyrimidone-5-

  carboxylate
-1 -1 -1

  IR- C=O)-1728cn ,(C=C)-1600cm ,(N-H)-3113cm
 4) M.P: ethyl-4(3 urophenyl)-1,2,3,4-tetrahydro-6 oxopyrimidone-5-carboxylate 

-1 -1 -1
  IR-(C=O)-1714cm ,(N-H)-3242cm ,  (C=C)-1600cm , 779 p-

1  4-Chlorobenzaldehyde  3.30 hrs  85 %   210◦C  [209-211] (1)

2  4- Nitrobenzaldehyde  3.00 hrs  82%    204◦C  [205-207] (1)

3  Benzaldehyde   4.00 hrs  75 %   202 0C [201-203] (1) 

4  4-Flurobenzaldehyde  2.30 hrs  86%   1800C  --------------

5  3-Chlorobenzaldehyde  2.45 hrs  81%   1900 C [193-195](1) 
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  substituded, 
-1                  (C-H)-3120cm .

 5) M.P: ethyl-4(3 chlorophenyl)-1,2,3,4-tetrahydro-6 oxopyrimidone-5-carboxylate
-1 -1 -1 -1.

  IR- C=O)-1645cm  ,(N-H)-3089cm ,(C=C)-1600cm ,(C-H)-3010 cm

Conclusion:
 (1)   Disodium Hydrogen Phosphate is a excellent catalyst for multicomponenet

  Biginelli reaction.
  (2) The method reported is efcient and facial.
  (3)  The catalytic property of Na HPO  increases by associating with SiO . 2 4 2

  (4)  Good yield of the product.
  (5)  Less reaction time.
  (6) Simple procedure
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ABSTRACT:
Esterication is one of the widely used process to produce various industrially important esters 
through glycerol and fatty acid as feedstock over different series of catalysts. To satisfy the demands 
of environmental protection, in present work the traditional liquid acid catalyst in the esterication 
reaction, was substituted by different metal oxide nanoparticles as a catalyst. The effects of all the 
parameters such as reaction temperature, and different catalyst on the reaction were studied and the 
conditions optimized to attain an adequate synthesis. The reaction product was characterized by FTIR 
analysis.
Key words: Esterication, Fatty acid, metal oxide nanocatalyst.

Introduction
In the rst decade of the 21st century the EU adopted ambitious programs for wider use of biomass for 
energy production1. The commercial synthesis of fatty acid esters of glycerol is carried out by two 
different routes: direct esterication of the fatty acid with the glycerol (Glycerolysis). Ester 
derivatives of carboxylic acid in which -OH group has been replaced by -OR (alkoxy group). They 
have characteristic pleasant, fruity odour that leads to their use in fragrance and avours industries2,3 
. . In nature, fatty esters are, in general, tri-esters derived from glycerol and fatty acids4. In present 
work, to satisfy the demands of environmental protection, the traditional liquid acid catalyst in the 
esterication reaction, was substituted by green catalyst such as nano metal oxides. The concern 
toward the advancement of heterogeneous catalysts, especially by green processes, has led to the 
development of solid acid catalysts that should be ecofriendly5. In this perspective, metal oxides have 
attracted major attention owing to their effectiveness of strong surface acidity and high activity at low 
temperatures. These esters have wide applications in plasticizers, food preservatives, 
pharmaceuticals, perfumes, cosmetics.

Experimental:
Chemicals:  Nano Alumina, Silica, Oleic acid, glycerol, KOH, Oxalic acid were procured from Sd. 
Fine chemicals, India.
The synthesis process was carried out in six station reaction assembly (Carousel 6 plus model, 
Radleys Tech., US) equipped with magnetic stirring system, reuxing condenser and electrical 
heating system. In a typical experiment oleic acid and glycerol with 1:1 molar ratio and synthesized 
metal oxide nano alumina (A) and nano silica (B) catalyst (2% & 4%) were placed in a dry reaction 
ask. The temperature was slowly raised to 60–800C for 5 hrs. The reaction was monitored by acid 
value. When the acid number of the reaction system no longer decreases, the reaction was stopped at 
once. Then a series of operation were carried out: cooling, centrifugation. The organic layer was dried 
over anhydrous sodium sulphate to nally isolate a transparent oily product.

RESULT  TABLE:

Table 1:  Effect of catalyst on esterication reaction
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Sr. No. Batch code  Catalyst  Temperature Acid Value Yield

1  E1  Catalyst A :  4%  80  12   92% 

2  E2  2%   80  26   84% 

3  E3  4%   60  37   80% 

4  E4  2%   60  45  75% 

5  E5  Catalyst B: 4%  80  43  77% 

6  E6  2%   80  51  72% 

7  E7  4%   60  59  70% 

8  E8  2%   60  65  66% 

The products were analyzed by IR spectroscopy.

Results And Discussion:
As shown in result table, nano alumina leads to the best oleic acid conversion rate though it gives more 
% yield than nano silica, at the same temperature and catalytic percentage. In comparison with nano 
alumina, esters from catalyst nano silica shows less yield as well as drop in acid value is also no more 
even at 4% catalyst and at 800c temperature also.  In case of alumina shows good catalytic activity at 
low catalyst % and temperature. It proved that nano alumina is excellent catalyst for esterication 
reaction. The molar ratio of oleic acid: glycerol was also satised by drop in acid value in case of 
catalyst.  This protocol is free from hazardous and expensive reagents, the product can be separated by 
centrifugation. 
FTIR Spectra: Carbonyl frequency of ester group shows peak at 1740-1750 cm-1 indicates 
transesterication process was completed.. Peaks of the C–H bond of the methyl group and methylene 
group appeared at 2,924 cm-1and 2,857 cm-1 respectively.   

Fig.  FTIR spectra of Batch E1

Conclusion:
This protocol is simple and green for the synthesis esters.The present nano alumina catalyst can be 
employed as an efcient environmentally benign catalyst, for the feedstocks that are rich in FA. 
The results obtained using metal oxides as esterication catalyst suggested that this material 
would be a potential candidate to replace the conventional non-selective homogeneous catalysts 
used for the synthesis of monoglycerides. 
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ABSTRACT:
The U.S. National Nanotechnology Initiative offers government funding focused on nanoparticle 
research. Nanomaterials have extremely small size which having at least one dimension 100 nm or 
less.Iron oxide nanoparticles were prepared by controlled oxidation of nano particles in the aqueous 
phase. Copper nanoparticles was also synthesized by using NaBH4 .Antibacterial activity of 
synthesized compounds was done by paper disc method.
Key Words: Copper Nps, Green Approach, NaBH4, Antibacterial activity.

Introduction
Nanoparticles are particles between 1 and 100 nanometers in size. In nanotechnology, a particle is 
dened as a small object that behaves as a whole unit with respect to its transport and properties. 
Scientic research on nanoparticles is intense as they have many potential applications in medicine, 
physics, optics, and electronics. The U.S. National Nanotechnology Initiative offers government 
funding focused on nanoparticle research. Nanomaterials have extremely small size which having at 
least one dimension 100 nm or less.Nanomaterials can be nanoscale in one dimension (eg. surface 
lms), two dimensions (eg.strands or bres), or three dimensions (eg. particles). They can exist in 
single, fused, aggregated or agglomerated forms with spherical, tubular, and irregular shapes. 
Common types of nanomaterials include nanotubes, dendrimers, quantum dots and fullerenes. 
Nanomaterials have applications in the eld of nano technology, and displays different physical 
chemical characteristics from normal chemicals (i.e., silver nano, carbon nanotube, fullerene, 
photocatalyst, carbon nano, silica). According to Siegel, Nanostructured materials are classied as 
Zero dimensional, one dimensional, two dimensional, three dimensional nanostructures. 
Nanomaterials are materials which are characterized by an ultra ne grain size (< 50 nm) or by a 
dimensionality limited to 50 nm.

Material And Methods
Chemicals and glassware: 
Analytical and research grade chemical were used in the present study. All the Glassware which was 
used in the present study was procured from the borosilicate. Synthesis of Fe2O3 Nanoparticles Iron 
oxide nanoparticles were prepared by controlled oxidation of iron nanoparticles in the aqueous phase. 
Typically,stabilizer 0.5 g of carboxy methyl cellulose was dissolved in 100ml of deionized water 
followed by addition of FeCl2 (0.2 M,20 ml) N2 was purged for 15 minutes to promote the formation 
of Fe2+ - CMC complex. 50 mL of NaBH4 (0.2 M) was then added into this precursor solution drop 
wise (5 mL/min) and the black iron NPs were formed immediately (Wanget al.,1997).After NaBH4 
was consumed, the compressed air was bubbled into the solution at a ow rate of 40 mL/min. The 
solution turned brown due to the oxidation. To stop the oxidation, the particles were centrifuged and 
washed with ethanol twice. After washing, the particles were redistributed in ethanol and dried in the 
oven at 9000C.

Synthesis of pyrrole/Fe2O3 Nanocomposites:
0.4 g of Fe2O3 nanoparticles was sonicate in 20 ml of 0.1 M HCl solution for 3o minutes. 
Aftersonicate the mixture add 0.1 g (100μl) of pyrrole in Fe2O3 mixture. Slowly addition of 0.2 g of 
Ammonium peroxosulphate in 20 ml of 0.1 M HCl solution. Stirred the mixture for 24 hours at room 
temperature. After addition of APS black precipitate is formed indicates the formation of 
polypyrrole/Fe2O3nanocomposites. The Black precipitate thus obtained was washed with hot 
water,ethanol and then dried.
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Synthesis of Copper nanoparticles :
10ml 1mM of CuCl2, was taken in 50 ml beaker and kept on a magnetic stirrer. Freshly prepared 40 ml 
of 2mM NaBH4 in ice cold water was added to above solution. The color was changes from black to 
light brown and then yellow. The synthesized CuNPs were kept at room temperature for 24 hrs before 
using to let unreached NaBH4 escaped. The synthesis was achieved by using 1:4 molar ratio solutions 
of Cu2+ and NaBH4water, ethanol and then dried.

Microorganisms And Culture Media:
Pure cultures of E. coli and Pseudomonas auruginosawere obtained from Department of 
Microbialogy, M. J. College, Jalgaon (India), were collected in 50 mL of saline solution and 
inoculated (spread) on nutrient agar medium at 37°C for 18 h. Study of antibacterial assay was carried 
out by using bore well method technique and zone of inhibition was measured using cmscale.

Result and Discussion: 
FE-SEM Characterization Fe2O3nanoparticles::
The particle size of the Fe2O3 particles was in the range of 50-100 nm (Fig.3). The FE-SEM image 
also reveals that iron nanoparticles tend to from a chainlike aggregate due to the magnetic attractive 
force between particles. These chain-like nano iron aggregates were also observed by others 
(Phenratet al.,2007).

FE-SEM Characterization of pyrrole/Fe2O3nanoparticles:
The particle size of the Fe2O3 particles was in the range of 50-100 nm (Fig.3). The FE-SEM image 
also reveals that iron nanoparticles tend to from a chainlike aggregate due to the magnetic attractive 
force between particles. These chain-like nano iron aggregates were also observed by others 
(Phenratet al.,2007).

FE-SEM Characterization of Copper nanoparticles:
The particle size of the Fe2O3 particles was in the range of 50-100 nm (Fig.3). The FE-SEM image 
also reveals that iron nanoparticles tend to from a chainlike aggregate due to the magnetic attractive 
force between particles. These chain-like nano iron aggregates were also observed by others 
(Phenratet al.,2007). 

Antimicrobial Activity:
Antimicrobial activity was done by using two microorgamisms i.e. Pseudomonas aurginosaandE. 
Coli. For this study 25mg, 50mg 75mg and 100mg/ml concentrations of Fe2O3, pyrrole/Fe2O3 and 
Copper nanoparticles were used. In this study maximum zone of inhibition was found in the 
concentration of 100mg/ml stock solution of Fe2O3 nanoparticles from which 100ul was used in the 
well that is 8mm shown by Pseudomonas aurginosa(Photo-plate 4)Table no.1followed by E. Colithat 
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is 7mm zone on inhibition(Photoplate No.5) Table no.1. Other nanoparticle showed the better zone of 
inhibition as compared to the streptomycin Table no.1

Table No. 1: Antimicrobial activity of different nanoparticles

Conclusion :
We have come to conclusion that Iron nanoparticles at the concentration of 100 µl shown the better 
zone of inhibition in comparison with other nanoparticles. However, study of antimicrobial activity of 
iron nanoparticles is required for the better result as well as using other antibiotics.
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ĘMŃPÑǾÒM Volume of 
solution in 
μl 

ĈĆÖ Ŋ
/ml  

ČĆÖ ŊC
ml  

ĊĆÖ ŊCÖ Õ  DĆÖ ŊCÖ Õ   50mg/mlStrp
tomycin  

     ĞǾŎÖ  GÒMÖ ÑPÑǾ     
ĜBŃŎÕÒ  ČD        Č  Ĉ     
Ĩ ŒÑÞŇŎÖ ŎŌMŒ  ČD        ĆBD  Ĉ     
ĜBŃŎÕÒ  DĆ        Ç  Đ     
Ĩ ŒÑÞŇŎÖ ŎŌMŒ  DĆ        Ċ  Ç  Ĉ  
ĜŃŎÒÕ  ĐD  ĆBD  Č  Ċ  D     
Ĩ ŒÑÞŇŎÖ ŎŌMŒ  ĐD  Ĉ  Ĉ  D  Ď     
ĜŃŎÒÕ  ĈĆĆ     Ĉ  Ċ  Ď     
Ĩ ŒÑÞŇŎÖ ŎŌMŒ  ĈĆĆ     ĊBD  Ç  Ð     
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ABSTRACT:
Copper nanoparticles prepared by chemical reduction method. Chemical reduction of copper salts by 
Sodiumborohydrate (NaBH4) is used as reducing agent. The formation of copper nanoparticles in 
dispersion was monitored through the analysis of spectra by UV-Visible Spectrophotometer at 
different stages during the process of synthesis. The morphology of copper nanoparticles was 
characterized by Scanning Electron Microscopy (SEM). The characterization of Copper 
Nanoparticles by Fourier Transform Infrared (FTIR) Spectrophotometer. Some metal nanoparticles 
like copper is harmful to the sh and other aquatic life. Copper nanoparticles also have antimicrobial, 
antibacterial properties. This paper presents the copper nanoparticle synthesis, toxicity of Copper 
nanopareticles, and antibacterial activity of copper nanoparticles.
Key Words: Copper Nps, Green Approach, NaBH4, Toxicity, Antibacterial activity

Nanoparticles have one dimension of 100 nm or less and nanotechnology industry is a rapidly 
growing science producing nano-sized particles. The NPs have always existed in our environment, 
from both natural and anthropogenic sources. A metal like copper with its low cost, easy availability, 
and higher electronic and thermal conductivity, compared to traditional noble metals like silver, gold 
and platinum.  Due to their chemical and physical properties, are increasingly used in a wide range of 
industries. Copper nanoparticles are derivatives of metallic copper that inherit the antimicrobial 
properties of the copper ion. The copper nanoparticles (Cu-NPs) due to their antimicrobial properties 
have been produced a lot. The Cu-NPs cause cytotoxity, oxidative stress, and inammatory responses 
in sh and other aquatic organisms. In some studies, it has been shown that the size of NPs is 
determinant in their uptake and thereby toxicity is reported to be reciprocally proportional to size.  
The properties of special shaped copper nanoparticles are much greater than bulk copper. It is very 
difcult to manufacture copper nanomaterials in aqueous solution because of its easy oxidizing 
capacity.              
Experimental Section:
Synthesis of Copper nanoparticles: 10ml 1mM of CuCl , and concentrations 0.0025M, 0.0050M, 2

0.0075M was taken in 50 ml beaker and kept on a magnetic stirrer. Freshly prepared 40 ml of 2mM 
NaBH  in ice cold water was added to above solution. The color was changes from black to light 4

brown and then yellow. The synthesized CuNPs were kept at room temperature for 24 hrs before using 
to let unreached NaBH  escaped. The synthesis was achieved by using 1:4 molar ratio solutions of 4

2+
Cu  and NaBH .4

Fig (1)
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Fig (2)

Procedure:  In this Process we took different concentrations of Cu NPs. In that we arranged the ve 
jars.  First was of control, second 0.15 ppm, third 0.25 ppm, fourth 0.50ppm, fth 0.75ppm. And in jar 
kept the 10 shes in each jar.  After 24 hours the Cu NPS shows Toxicity on sh in 0.75mg/lit 
concentration.
Media & Bacterial culture preparation: Antibacterial activity of Cu-NP was tested against both 
Gram positive & Gram negative bacteria. It is done by modied Cork well Diffusion Method. The 
bacterial culture is subculture in Nutrient broth at 37°C on a rotary shaker at 150 rpm for bacterial 
growth. From this culture 100μ of culture were spread on Nutrient Agar plate by sterile glass spreader. 
The 10mm wells are punched in nutrient agar plate for testing antibacterial activity of copper 
nanoparticles. Using micropipette 100μi of sample was loaded in well on plate. After overnight 
incubation of plate in inverted position at 37°C different zone of inhibition were observed & 
measured.

Results and Discussions:
Characterization:
1. Uv-Visible spectroscopy analysis:

Fig(3)

UV-Vis Spectra Analysis: The absorbance of colloidal solution was recorded at different stages of 
synthesis using Schimadzu UV-1800, UV-visible spectrophotometer in the wavelength range: 200 
nm to 800 nm. UV-Vis absorption spectra of the copper nanoparticles shows the copper nanoparticles 
prepared using different copper salts display an absorption peak at around 570 nm. This peak can be 
assigned to the absorption of copper nanoparticles. 
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2. FT-IR analysis:

FTIR: The FTIR spectra were recorded using FTIR spectrometer. A known amount of sample was 
ground with KBr and the pellet form of the samples was analyzed with FTIR instrument. FTIR 
measurement was carried out to identify the possible molecules responsible for capping and reducing 
agent for the copper nanoparticles. FTIR spectra of copper nanoparticles synthesized using copper 
salts.

FESEM analysis: SEM images of copper Nanoparticles

Fig (5)  
       

       Frequency Wavelength
       28  0-5nm
       112  6-10nm
       76  11-15nm
       3  16-20nm
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Escherichia coli Pseudomonas aeruginosa

FESEM images of copper nanoparticles prepared using Cuprous chloride shows plate/ake like 
copper nanoparticles. The average particle size of the Cu nanoparticles is around 11 nm. Copper 
nanoparticles deposited on carbon coated aluminium sheet and on glass plate were examined using 
scanning electron microscope (SEM).
Antibacterial Activity of copper nanoparticles

 1) Escherichia coli :- it is Gram negative, facultative anaerobic, rod shaped bacterium. 
  Found in intestine of healthy person. Causes severe abdominal cramp, bloody diarrhea 
  & vomiting, urinary tract infection.   
 2)  Pseudomonas aeruginosa :- it is Gram Negative (γ- proteobacter) facultative aerobic, 
  produce soluble blue pigment being uorescence. It can infect ears, eyes, central 
  nervous system & gastrointestinal infection. It is highly resistant to antibiotics.
Conclusion:
 1)  Copper nanoparticles stabilized by different stabilizers has been successfully 
  prepared by using Crighton’s method.
 2)  Qualitative characterization from the Surface Plasmon Resonance indicates that the 
  CuNPs have different size and may be different shapes.
 3)  The most active CuNP was the one stabilized with KCl, KBr, KI.
 4)  The Copper Nanoparticles are inhibiting the growth of Escherichia coli and 
  Pseudomonas aeruginosa  after 2 days.
 5)  Copper NPs showed more toxicity on sh at concentration 0.75mg/lit than other 
  concentration.
 6)   Copper NPs are toxic to sh.
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ABSTRACT:
Global researchers have been engaged in developing and improving a more effective method to deal 
with increasingly severe organic dye pollution. iron oxide (Fe2O3) nano-structure as remarkable 
photo-catalyst has been broadly applied in photo-catalysis on account of its high photo-catalytic 
activity and ease of preparation. The synthesis of Fe2O3 based nano-composites material good super 
capacitors properties as well as photo-catalytic activity. Synthesis of conducting polymer and their 
composites ease to synthesized and good environmental stability.
In this work synthesis of Fe2O3 nano-structures and their Fe2O3/Poly-pyrrole nano-composites good 
photo-catalytic activity for degradation of azo dyes (i.e. Methyl orange, Calmagite and Methylene 
blue).
Key words: Super- capacitor, Nano-composites, photo- catalysis.

Introduction:
Metal nanoparticles have found extensive use in different applications owing to their typical optical, 
electrical and magnetic properties . Different transition metal oxides including iron oxide 
nanoparticles (FeONPs) have been focused in various applications such as sensors, catalysts , in 
wastewater treatment , in energy storage, in tumor detection  and as antimicrobial agents .There are 
good number of reports on the development of synthetic methods to produce Fe2O3 NPs which 
include reduction by chemical, electrochemical, photochemical methods and heat treatment. These 
methods not only use toxic chemicals but also produce toxic byproducts which have potential to 
become hazardous to the environment. On the other side, green methods show path to minimize the 
usage of toxic chemicals and reduce waste generation. Ultimately, the focus of the researchers has 
been on synthesizing nanoparticles through green methods using different plant extracts which serve 
as reducing and stabilizing agents.
Synthesis of Fe2O3 nano-structure andtheir  poly-pyrrole    nano-compositeshave good photo-
catalytic activity fordegration of azo  dyes    (i.e;Methylorange)
 

Fig.1 Molecular structure of methyl orange as azo dye

95



Materials and methods
Materials:
All chemicals purchased from Aldrich and  having higher percentage of purity

Synthesis of Iron(Fe) Nanoparticles:
2g ferrous chloride(FeCl ) is added to 50ml of the deionised water .The solution is shaked well, 2

And NaBH  is added dropwise to it. And  stirred  for 24 hours. Then the Black precipitate is 4 

formed which indicates the formation of Fe(0) nano particles.

Synthesis of poly-aniline:
0.2g of Fe O    NPs are sonicated  in 20ml 0.1M HCl solution for 30 minutes, Then   1ml  of 2 3

Aniline is mixed ,and  slowly 0.2g of Ammonium  peroxosulphate is added to the mixture. The 
solution is kept for stirring for 24 hours. Then after  addition of APS Greenish precipitate is 
formed which indicates the formation of Poly-aniline.

Synthesis of polypyrrole:
0.2g  of  Fe O   NPs are sonicated in20ml 0.1M HCl solution  for 30 minutes. Then 1ml Pyrrole is 2 3

mixed and slowly 0.2g of Ammonium Peroxosulphate  is added to the mixture. The solution is 
kept  for stirring for 24 hours. After  the addition  of APS Black precipitate is formed indicates the 
formation of poly-pyrrole.
The reaction is carried out at the ratio of monomer-initiator = 1:2 and monomer :fe O  = 1 : 4. The 2 3

Black precipitate thus obtained was washed with hot water and ethanol and then dried.
Reaction Mechanism:
According to above analysis, a probable mechanism for the degradation of methyl orange as shown in 
the gure(4). The azo group of methyl orange is transferred into dimethyl aniline and sodium salt of 

-
benzene sulphonic acid by using H  ion from sodium borohydride. 
Mechanism of the reaction

Fig(2): Shows mechanism of degradation of mehyl orange by Nanoparticles  

4. Characterization of Nanoparticles:
      4.1. FE-SEM analysis:

Fig(3) � � � Fig(4)� � � � Fig(5)
  Fig(3) : FESEM image of Fe O2 3
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The particle size of the Fe O  particles was in the range of 50-100 nm (Fig1.). The FE-SEM image also 2 3

reveals that iron nanoparticles tend to from a chainlike aggregate due to the magnetic attractive force 
between particles. 
Fig(4):  FESEM image of  Poly-anilline/Fe O2 3

The particle size of the Poly-anilline/ Fe O  particles was in the range of 50-100 nm (Fig2.). The FE-2 3

SEM image also reveals that iron nanoparticles tend to from a oweres like structure aggregate due to 
the magnetic attractive force between particles.
 Fig(5): FESEM image of Polypyrrole/ Fe O2 3

     The particle size of the Poly-pyrrole / Fe O  particles was in the range of 50-100 nm (Fig2.). The 2 3

FE-SEM image also reveals that iron nanoparticles tend to from a oweres like structure aggregate 
due to the magnetic attractive force between particles.

4.2. FT-IR Analysis:�

Fig (6)      Fig(7)

Fig(6)  shows the FT-IR analysis of Poly-pyrrole/Fe O  nano composites 2 3

Fig(7)  shows the FT-IR analysis of Poly-anilline/Fe O  nano composites 2 3

Fig(8)� � � � � Fig(9)

Fig (8): Degradation of methyl orange using poly-anilline/Fe O  nanocomposites:2 3

Fig (9): Degradation of methyl orange using poly-pyrrole/Fe O  nanocomposites:2 3

Conclusion:
We conclude Fe2O3Nps have been used for the degradation of methyl orange in presence of NaBH4 
and their catalytic activity have been determined by measuring the rate constant (k) using UV–Visible 
spectroscopy. In absence of Fe2O3Nps, the rate of degradation of azo dye is very slow. But on the 
addition of Fe2O3Nps into azo dye, rate of degradation is enhanced signicantly indicating the 
improved catalytic behavior of Fe2O3Nps. 
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ABSTRACT:
There may be as many denitions of soil as there are people who worry about it. One way to think 
about it is to dene what it is not. Dirt is not soil. It may have once been soil, but once it was removed 
from its place in the landscape, it probably ceased being soil. It can become soil again in the right 
circumstances.
   Organic matter is the residue left after multitudes of soil microbe generations have used the carbon 
and other easily usable constituents of once-living ora and fauna that ended up in the soil matrix. 
True organic matter, or humic substances, are relatively stable and resist any more rapid breakdown, 
although there will continue to be some activity on it. During the soil analysis some parameters can be 
considered which are pH, organic matter, sodium, salinity, electric conductance, phosphorous, 
potassium etc.
Keywords: Different region soil samples, different parameters.

Study Area:

Pathari and Domgaon Field Region, Jalgaon.
Material and Methods:

The soil samples have been collected from 10 different eld areas during eld work. Chemical 
analysis for study of 10 samples from eld were collected for analyzing parameters like pH, Electrical 
conductivity, alkalinity ,organic matter, sodium, phosphorous, bulk density, WHC, potassium, 
sulphate, and were performed in the college laboratory on the instruments and qualitatively.

Results and Discussion:
The pH of couple of soil sample is found above prescribed limit. Some soils Sample are alkaline in 
nature. Some sample contains available sulphur and phosphorous.  Potassium may is present due to 
fertilizers used in farms.
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Sample 

Code 
pH 

E.C 

mS/c m 

Moist 

content 

% 

WHC 

% 

soil 

poro

sity 

B.D. 

gm/cm3 

Na.          

ppm 

K 

ppm 

P 

micro/ml 
SO4

2 Cl- 

P-1 8.03 4.79 11.5 
 

61 
0.52 1.26 0.4 0.1 26.88 

 

5.47 

 

212.0 

P-2 8.08 3.33 9.5 
 

20 
0.40 1.58 0.3 0.1 32.25 

 

4.22 

 

191.4 

P-3 7.99 2.83 11.9 
 

56 
0.53 1.23 0.7 0.3 26.88 

 

3.64 

 

99.26 

P-4 8.24 3.06 8.0 45 0.53 1.23 0.8 0.3 24.19 
 

8.92 

 

163.0 

P-5 8.01 3.35 11.5 49 0.53 1.23 0.3 0.2 18.81 
 

6.33 

 

92.17 

D-1 8.72 350 3.1 22 0.49 1.35 2.3 0.3 8.96 
 

5.56 

 

212.7 

D-2 8.80 3.32 6.2 18 0.52 1.26 0.1 0.1 11.64 
 

5.37 

 

141.8 

D-3 7.75 3.39 7.2 
 

32 
0.61 1.02 1.0 0.4 6.27 

 

14.3 

 

177.2 

D-4 8.01 3.21 8.2 22 0.47 1.40 1.0 0.3 15.23 
 

11.7 

 

177.2 

D-5 7.79 310 9.1 23 0.55 1.19 0.4 0.4 17.92 4.99 226.0 

 

Conclusion:
        Soil testing provides sound information about the fertility and productivity of the soils. A soil test 
measure part of the total nutrient supply in the soil and represents only an index of nutrient 
availability. Soil test do not measure the exact quantity of nutrient potentially taken up by a crop. To 
predict the nutrient needs of crops, the soil test must be calibrated against nutrient rate experiments in 
the eld and in the greenhouse. The quantity of nutrient extracted by the soil test should be closely 
related but not equal to the quantity of nutrient absorbed by the crop. It is very clear that soil testing act 
an important tool for soil fertility evaluation and fertilizer recommendation. Soil test based fertilizer 
recommendations is based on the basic assumption that an increase or decrease of available nutrients 
in the soil will directly inuence crop yield. 
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ABSTRACT:
Pyrazole and its derivatives constitute an important class of compound, which exhibit various 
biological pharmaceutical activities. The schiffs bases of ketones on treatment with DMF and POClз 
undergo cyclisation reaction forming pyrazole as well as undergo formylation. By considering the 
wide range applications of formyl pyrazole and in contribution of our intrest in Vilsmeier-Haack 
reaction. A series of acetophenone phenyl hydrazones has been synthesis and their formylation was 
carried out by using Vilsmeier Hacck reagent DMF and POClз, yield 1-phenyl-3-(aryl)-1H-pyrazole-
4-carbaldehyde. All formylpyrazoles derivatives were screened for antibacterial activities.
Keywords: Formylpyrazole, Phenylhydrazone, Vilsmeier-Haack, ,Schiffs base

Inrtoduction
Heterocyclic compounds are one of the main groups of organic compounds possessing wide range of 
applications in various areas of science and high technologies 1-4. From the important group of 
heterocyclic compounds a growing interest is given to the pyrazole derivatives.5
Pyrazole and its derivatives constitute an important class of compounds, which exhibit various 
biological and pharmaceutical activities ranging from antitumor6 to anti-inammatory7, 
antipsychotic8, antimicrobial,9 antiviral and antifungal activities. Formyl pyrazole  are also useful 
intermediates for many industrial products. 
The Vilsmeier-Haack reaction is common method for the synthesis of 4- formyl pyroles10. The 
application of Vilsmeier-Haack (VH) reagent (POCl3 / DMF) for formylation of a variety of both 
aromatic and heteroaromatic substrates is well documented. Besides this, the reagent has also been 
extensively used for effecting various chemical transformations from other classes of compounds11. 
Many of these reactions have led to novel and convenient routes for the synthesis of various 
heterocyclic compounds. A signicant application in heterocyclic chemistry is the synthesis of 4-
formylpyrazoles from the double formylation of hydrazones with Vilsmeier-Haack (VH) reagent.In 
this investigation we synthesized pyrazole containing formyl group compounds.

Materials And Methods
All reagent used were of analytical grade. Solvents were distilled before use. All the melting points 
were determined in open capillary in a parafn bath and are uncorrected. IR spectra were recorded on 
FT-IR spectrophotometer (Shimdtzu-FTIR Afnity model 1) in KBr. The progress of reactions was 
checked and monitored by TLC on glass plate coated with silica gel.

Stage  -1
General procedure for the synthesis of substituted acetophenone phenyl hydrazones:
Substituted acetophenone (24 mmol) ,20 ml methanol shake well ,add phenyl hydrazine (24 mmol 
)and reux for three hours .After cooling the reaction mixture the phenyl hydrazone derivative was 
lter wash with ethanol. Recrystallized from ethanol, crystalline product was separated by ltration. 
Figure 1: Synthesis of  acetophenone phenyl hydrazones.
 
Stage  -2
General procedure for the synthesis of 1-phenyl-3-aryl-1H-pyrazole-4-carbaldehyde
Vilsmeier-Haack reagent prepared by adding POCl3 (0.01 mol) to DMF (10 ml) at 00C . After 
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complete addition of POCl3 stirred for 10 min. Substituted acetophenone phenyl hydrazones 
derivative (0.01 mol) was dissolved in DMF (15ml) and then add Vilsmeier-Haack reagent to  
hydrazine solution warmed at room temperature and heated at 60-700C for 4hours. The reaction 
mixture was poured onto crushed ice and then neutralized with 10% NaOH solution. The precipitate 
was ltered wash with water and recrystallized from ethanol.
Figure 2: Synthesis of  1-phenyl-3-aryl-1H-pyrazole-4-carbaldehyde

Result And Discussion
In the present communication, we report the synthesis of pyrazole-3-aryl-4-carbaldehyde.This 
method is effective for the preparation of pyrazole-3-aryl-4-carbaldehyde derivatives from both 
electron efcient as well as electron decient groups. We found that, substituted acetophenones 
containing different  group at different position worked well and did not shows remarkable 
differences in yield of project and reaction time. The present method is superior with regard to yield 
and reaction time. These compounds were also characterized by IR spectral analysis and by 
comparison of their melting point with literature melting points. Also IR (KBr cm-1) spectra of 
compound at 3350 cm-1 which is due to the N-H group in intermediate compound. Absorption band at 
1701-1738 due to C=O, 1645-1674cm-1 is due to C=C, band at 1593-1610 cm-1 is due to C=N 
stretching of pyrazole in 1-phenyl-3-aryl-1H-pyrazole-4-carbaldehyde

Table 1: Synthesis of 1-phenyl-3-aryl-1H-pyrazole-4-carbaldehyde.
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Antibacterial Activity 
All the synthesized compounds 4(a-f) were evaluated for antibacterial activity against bacterial E. coli 
at the concentration 1mg/ml by paper disc diffusion method using DMF as solvent and nutrient agar as 
culture media. The results were obtained in the form of clearing zone and were noted after the period 
of incubation (at 370C for 24hrs).

Conclusion
 1) We have described a simple, highly efcient, and facile protocol for the synthesis of 1-
  phenyl-3-aryl-1H-pyrazole-4-carbaldehyde.
 2) 4a, 4b, 4d, 4f compound shows good antibacterial activity against  E-Coli.
 3) Simple experimental procedure, cleaner reactions, and low cost, which makes it a 
  useful and attractive strategy in view of economic and environmental advantages.
 4) Cyclisation and formylation takes place in one step.

References
 1) Kieemam, A, Engel, J, Kutscher,B, Reichert,D pharmaceutical substances, 3rd Ed, 
  Georg Thieme: Stuttgart, new York NY, 1999,1190. Frinkelstein, B..strok, C.J.J. 
  PesticSci 1997,50,324
 2) Theodoridis,G., Kramer, W, Schirmer,U. Eds, Wiley-VCH:Weinneim,2007,153. 
  Taklzawa,E,Fukuchi T.J. Pestic sci-2003,28,313(c)
 3) Kees,L.L., Fitzgerald,J.J. Jr,Steiner,K.E., Mattes, J.F. Mihan, B, Tosi, t,Mondoro,D, 
  McCaleb,M.L.J. Med chem. 1996,39 3920
 4)  Menozzi,G., Mosti,L, Schenone,P., D Amico, M, Falciani, M., Fillippelli W. Farmaco 
  1994,49,115.
 5) Elkholy,Y.M. Erian,A.W., Elassar., A.A. Pig. Resin Technol 1993,25,4.
 6) Behr, L.C., Fusco, R., Jarboe, C.H., Rings, Wiley and sons:London 1967.
 7) Garg H G, Singhal A, Mthur. JMLJ,pharm. Sci 62,1973,494.
 8) Kees K L, Fitzgerald J JJr, Steiner K  Mattes J F, Mihan B, Tosi T, Mondoro D, 
  Mccalen Me, J Med. Chem. 39,1996,3920.
 9) ViehlyaerYa, inskii BI, Raevskii K S, Batulin Yu m, Grandberg I I , Kost A N, 
  Formalkol, Toksikol, 25,1962,27 chem, Abstr. 57,1962,14288d.
 10) Hernab E, Gabliks,J, cancer chemotherapy Rept.14,1964,85.
 11)   Rich, S. Horspall, JG Phytophathology, 42,1952,457. 

103



Social Impact of Noise Level at Various Places of Jalgaon City

Authors & afliations:

Amol Tayade, Prashant Nikumbh, Kiran Pawar* & Rashmi Patil*
Department of Environmental Sciences, KCES's Moolji Jaitha College, Jalgaon

ABSTRACT:
(Your abstract must use Normal style and must t in this box.  Your abstract should be no longer than 
300 words. The box will ‘expand’ over 2 pages as you add text/diagrams into it.)
Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

Introduction
 • The potential health effects of noise pollution are numerous, pervasive, persistent, and 
  medically and socially, signicant. Noise produces direct and cumulative adverse 
  effects that impair health and that degrade residential, social, working, and learning 
  environments with corresponding real (economic) and intangible (well-being) losses. 
 • It interferes with sleep, concentration, communication, recreation, vegetation, 
  animals and birds. Though noise pollution is a ‘slow and subtle killer’, yet very little 
  efforts have been made to ameliorate the same. 
 • Increasing number of vehicles, musical instruments, industries, urbanization, 
  population explosion are considered as main causes of noise pollution but indiscipline 
  among the mob is more responsible for the ambient noise overall.

Objectives
 • Taking readings at different Silent Zones at different times. 
 • To know the noise levels (db) in different Silent zones. 
 • To compare the noise levels (db) with CPCB (Central Pollution and Central Board). 
 • To provide measures to reduce noise levels. 

Study Area

Table 1: Study Area with Code

Material & Methods
 • The study of noise level was carried out by using a portable digital sound level 
  meter (Environmental Noise Pollution Monitor RT-5001) which is primarily 
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  designed for community noise surveys. 
 • Measurements were carried out for ‘A’ weighting at the selected locations in 
  different time interval. 
 • During Noise Monitoring, simultaneously Trafc Density also measured by 
  physical counting. 
 • The sound level meter was taken in hand at a height of 1.0 - 1.5 m. and at a 
  distance of 15 m. from the study locations. 
 • The measurements were carried out under the normal atmospheric condition having 
  no rainfall and high wind speed.
 • The Following Computation were made as per obtained data:
 • Equivalent Sound Energy Level (Leq) Leq = L50+ [(L10-L90)2/56] dB (A)
 • Noise pollution level (LNP) LNP = Leq + (L10-L90) dB (A)
 • Trafc Noise Index (TNI) TNI = 4 (L10-L90) +L90-30 dB (A)

Results & Discussions

 • Noise has been recognized as ambient air pollutant. Standards in this regards are 
  laid down under Environment (protection) rules, 1986.

Table 2: Permissible Limit of Noise in Different Zones

Table 3: Average Trafc Density during Study Period

Table 4: Noise Level (dB) Indices observed at Study area at pick time period
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Table 5: Noise Level (dB) observed at Study area at different time interval

Conclusions
 • From the observations taken at the Silence Zone, it was found that the sound 
  exceeds permissible limit. 
 • It was observed that the main sources of noise in the municipality are the vehicles 
  like buses, trucks, tractors, motorcycles, delivery vans etc. running on the roads and 
  generators during power cut hours. 
 • The bad condition of the vehicles especially tractors metallic body and their 
  vibrationproduce much noise. The bad condition of roads and the drivers' behavior  
  of using horn add more noise to study area.
 • This Noise may have moderate to very sever effects on human health such as, poor 
  concentrations, stress, cardiovascular illness and many more. 

Recommendations
It is very essential to control noise at source, along the transmission path and at 
receivers end by using the various techniques. In order to reduce the noise pollution level 
in the study area and in other places following recommendations are suggested:
 1. Since transport system is regarded as the major source of noise pollution in the urban 
  areas, technical plans like: road maintenance, expansion of roads, repairing engine, 
  repairing silencer, repairing body parts, limiting the types of vehicles, limiting the 
  speed of vehicles, hours of access, etc. should be implemented.
 2. Building acoustic barrier and planting bushy plants along the road sides passing 
  through the study area, the noise level reaching to victim can be substantially reduced. 
 3. Awareness about the health hazards of noise pollution should be carried out by using 
  different electronic media, print media, ash board, notice board, etc. 
 4. The noise level should be assessed in regular manner and noise level map should be 
  prepared in the Municipality area. 
 5. Acoustic barrier should be made and horn & speed of vehicles passing through the 
  region should be controlled. 
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Abstract:
The present investigation is based on measurement of Lung functioning of some our mill workers 
who are exposed to heavy dust which is generate in their workplace (our mill). The indoor air quality 
was assessed and monitored during the period of August –November 2016 at selected our mill (near 
Grinding Machine) for nding the air pollutants concentrations in such area. The PFT test of selected 
workers of our mill was carried out with control group. The selection of workers was done according 
to age group, working time and past medical history regarding respiratory disease. The software based 
spirometer was used for pulmonary functioning test (PFT). During the study, the high concentration 
of particulate matter was observed at most of the our mills, while the PFT test of the workers shows 
remarkable variations in Forced Vital Capacity (FVC), Forced Expiratory Volume in one second 
(FEV1) and Peak Expiratory Flow Rate (PEFR) when compare with control group. During the study it 
was observed the workers were unaware regarding health problem which is associated with 
particulate matter generate in their our mill. Study suggest some control measure like proper 
housekeeping at work place, installation of exhaust fan, use of mask etc. These practices may reduce 
the respiration problems of individual workers.

Introduction
 •  The term ‘our dust’ refers to particles coming from nely milled cereal or non-cereal 
  grains, ‘grain dust’ consists of particles produced during grain harvesting and 
  handling, excluding milling. 
 • On the basis of running conditions, some of the our mill produce excessive amount of 
  particulate matter. Now a day’s many our mills are working on DG set, which 
  contribute SOx in indoor environment. 
 • The our mill worker directly exposed to particulate matter. Such type of exposure 
  leads to create respiratory problems.

Objectives
 1. To determine the concentration of dust particles in different our mills.
 2. Assessment of the respiratory health status of our mill workers chronically exposed 
  to dust particles at working place. 
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Study Area

Table 1: Study Area with Code

Material and Methods 
The study was conducted in to two parts
I. Assessment and Monitoring of Particulate Matter in and surrounding study area
 • Average concentration of four months (August-November 2016) takes in to 
  consideration for the study. 
 • Handy Sampler (Spertralab-HDS-8) was used. Dust particles were collected on 
  glass ber lter paper for 8 hr. with air ow rate of 0.5- 4.0 m3 min-1. 
  § The difference in initial and nal weights of the cup and lter paper will give the 
  total quantity of SPM and RSPM collected over the 24 hr period.

II. Perform the Pulmonary function test (PFT) of workers 
 • The PFT test counted on each worker having no smoking habits of every our mill. 
 • The PFT test was conduct by Spirotech portable Spirometer with in-built computer  
  programme under standard condition. 
 • According to entered information spirometer gives two values, one is predicted 
  according to BMI and other is result values.
  Results & Discussions

Table 2: Mean of PFT test

Table 3: Dust concentration at each study locations during study period
· The average concentration of dust particles was higher at all our mill exceed the 

  permissible limits. 
· This higher concentration may affect the respiratory health of our mill workers.
· The observed Forced Vital Capacity (FVC) of all workers was very low.
· The expected Forced Expiratory Volume was 13.65 while the observed value was 
 10.42.
 The Peak Expiratory Flow Rate (PEFR) was observed very low when compare with 
 expected values.
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Conclusions
· The concentration of dust particles were exceeding the permissible limit of given 
 standards. This may be due to improper housekeeping, insufcient space, poor 
 ventilation, over use and improper maintenance of machine (Chakki) etc. 
· By PFT test it was conclude that the observed values for Forced Vital Capacity (FVC), 
 FEV  and PEFR in all workers were lowered as compared to expected values. 1

· During study it was also observed that, the workers were not aware regarding dust  
 concentration and respiratory diseases. Not only dust but machine noise too affects the 
 behavior of workers.

Recommendations
 1. The workers should use face mask during working period. If possible use transparent 

 goggle for the protections of eyes. 
 2. Maintain proper ventilation, housekeeping and healthy environment at workplace.
 3. To perform medical checkup related to respiratory dieses at every year.
 4. Rotation in time w.r.t. duty. 
 5. Use of ear plug or ear muff from protection of heavy noise.
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Abstract:
The present study was undertaken to evaluate such effects of big nala’s on ground water quality of 
selected areas. Nala water samples and ground water samples near adjoining area of these Nala’s were 
collected from different selected locations of Jalgaon city. The ground water samples were analyzed 
for physico-chemical parameters like Color, Taste, pH, EC, Turbidity, Acidity, Alkalinity, Hardness, 
Total dissolved solids, Chlorides, Fluorides. MPN test were determined to evaluate biological 
contamination of ground water in this study area. All observations were compared with Bureau of 
Indian Standard for Drinking Water (BIS: 10500:1991). It has been found that most of the parameters 
of ground water quality exceed the permissible limits due to the contamination from seepage of Nala 
water. The study conclude that improper slope, owing pattern and poor construction of Nala’s as well 
as lack of cleaning practices may be increase the rate of percolating the pollutants to ground water and 
affects its quality. The study suggests that, local peoples should take initiatives to make their area 
healthy, clean and sanitized and shall avail the pure drinking water and promote healthy practices.

Introduction
 • The sewage waste water collect and ows from Nala’s play an important role in 
  contamination of the ground water quality at nearby areas. Contamination of such 
  water sources is a big problem creating health hazards.
 • WHO reported that around 94% of the worldwide diarrheal trouble and 10% of the 
  aggregate infection load are because of unsafe drinking water, lacking sanitation, and 
  deprived hygienic practices. About 48% of the children's in India are suffering from 
  diarrhea and pneumonia due to unsafe drinking water, lacking sanitation. (Neha 
  Panchal,2006)
 • The present study was undertaken to evaluate such effects of big nala’s on ground 
  water quality of selected areas.

Objectives
 1. To evaluate the physico-chemical and biological characteristics of Nala water and 
  Ground water samples collected from study area.
 2. To review the status of water borne & vector borne diseases in study area.
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 3. To create awareness among the people living near open Nala site regarding the ground 
  water quality, sanitation, Hygiene condition and its effect on their health. 

Study Area

Table 1: Details of Nala water & Groundwater sampling

 • Three major Nala’s in Jalgaon city were selected for the study. Two ground water 
  samples from each nearby area were collect for the study.

Material and Methods 
 • Water sampling: Water samples from selected Nala’s and groundwater that are 
  extensively used for drinking purposes by the local residents were collected randomly 
  by grab sampling technique. Total 3 Nala water and 6 ground water samples were 
  collected from study sites to evaluate its effect on groundwater aquifer. 

 • Water analysis: The collected ground water samples were analyzed for 4 physical 
  and16 chemical parameters respectively. Most Probable Number (MPN) test was 
  determined to assess the biological contamination of water. All analysis was estimated 
  as per standard methods (APHA, 1998)

Table No. 2: Parameter wise summary of ground water samples exceeding permissible limit 
and resulting undesirable effect on human health.

Parameters WHO 
(1983) 
Standa

rds  

No. of samples 
Exceeding Permissible 

Limits 

Total 
No. of 

Samples 

% of 
samples 

exceeding 
the limits 

Undesirable 
Effect on Human 

pH 6.5-8.5 1 6 16.66% Taste 

TDS (mg/l) 500 
mg/l 

1 6 16.66% Gastrointestinal 
Irritation 

TS (mg/l) 500 
mg/l 

5 6 83.33% 

TH (mg/l) 300 
mg/l 

4 6 66.66% Scale Formation 
 

Mg2+ (mg/l) 30 mg/l 1 6 16.66% 

Cl
-
 (mg/l) 250 

mg/l 
2 6 33.33% Salty Taste  

F
-
 (mg/l) 1.5 mg/l 5 6 83.33% Dental & Skeletal 

Fluorosis 
MPN  
 

(MPN/ 
100 ml) 

All Locations (6) 6 100% Gastrointestinal 
Irritation & 
Water born 

Disease 
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Table 2 shows the possible effects of some physical, chemical and biological parameters of water 
samples which exceeding the permissible limits on human health. 8 parameters namely pH, Total 
Dissolved Solids, Total Solids, Total Hardness, Magnesium ions, Chlorides, Fluorides and MPN 
shows exceed contamination in all three samples.

Conclusion

 • From physico-chemical analysis of the groundwater sample of study area, it was 
  conclude that the ground water quality is contaminated due to seepage of Nala water.
 • The study conclude that due to poor sanitation, unhygenic practices and unsecured 
  drinking water people of these areas are prone to diseases like malaria, typhoid and 
  diarrhea. The positive results of MPN test of all samples shows the biological 
  contamination of ground water in these areas. 
 • The study conclude that improper slope, owing pattern and poor construction of 
  Nala’s as well as lack of cleaning practices may be increase the rate of percolating the 
  pollutants to ground water and affects its quality. 

Recommendation

 • The solution of the problem should be handled and managed by Municipal  
  Corporation of Jalgaon City. Maintain the proper slope, ow of Nala water.  
 • The Nala`s should be clean with proper frequency. If possible, Nala`s should be closed 
  or construct underground with proper concrete material. Sanitation awareness 
  campaigns should be extended to the study area.
 • Local people should take initiatives to make their area healthy, clean and sanitized and 
  shall avail the pure drinking water and promote healthy practices.
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ABSTRACT:
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1. Introduction: 

A. Badawi [1], introduced  the  concept  of  2-absorbing ideals  in  a  commutative ring with identity 

element, which is a generalization of prime ideals. Now a days many researchers are working on 2-

absorbing ideals as it is recently introduced. We refer [3] and [4], for the denition of ideal, prime 

ideal, maximal ideal in commutative rings with identity element. The set of all subsets of a set X is 

denoted by P(X). In this paper, we characterize ideals, prime ideals, maximal ideals and 2-absorbing 

ideals of a ring   R = (P(X),  ,  ) where  X = { a ,a ,…, a  }, n nite but variable and  A  B = (A – B)  (B – 1  2 n

A) for all A, B  R.

2. Main Results: 

Denition 2.1[1]: A non-zero proper ideal I of  a ring R is called 2-absorbing ideal if whenever 

a, b, c  R and abc I, then ab  I or bc  I or ac  I .

Note: 1) Every prime ideal of a ring R is a 2-absorbing ideal of R[1].

           2) Intersection of two prime ideals of a ring R is a 2-absorbing ideal of R[1].

� Now obtain characterizations of ideals, prime ideals, maximal ideals and 2-absorbing ideals 

 of a ring R = (P(X),  ,  ).

Theorem 2.2: Let R = (P(X),  , ) be the ring where  X = { a ,a ,…, a  }, n nite but variable and  1  2 n

 A  B = (A – B)  (B – A) for all A, B  R. 

i) For A  R, < A >  = P(A).

ii) I is an ideal of R if and only if I = < A > for some A  R.

iii) An ideal I of R is a prime ideal if and only if I = < A > for some A  R and |A| = |X| – 1.

iv) An ideal I of R is a maximal ideal if and only if I = < A > for some A  R and |A| = |X| – 1.

v) An ideal I of R is a 2-absorbing ideal if and only if I = < A > for some A  R and |A| = |X| – 1 

     or |X| – 2.

Corollary 2.3: Let R be a ring as stated in Theorem 2.2. Then 

�1) An ideal I of R is a 2-absorbing ideal if and only if  I = P  or I = P   P , where P and P  are prime 1 1 2 1 2 

ideals of R.

2) The number of 2-absorbing ideals in R is exactly n(n+1)/2.
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Conclusion: 

Theory of ideals plays a vital role in Ring Theory. Since 2-absorbing ideals are generalization 
of prime ideals in commutative rings with identity element and is introduced by A. Badawi in 2007, 
researchers have wide scope in studying this topic and giving its applications. In this project we have 
studied 2-absorbing ideals and characterize all 2-absorbing ideals in the ring (P(X),  , ) where  X = { a ,1  

a ,…, a  }, n nite but variable and  A  B = (A – B)  (B – A) for all A, B  R.2 n
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ABSTRACT:
Man is always fascinated to color. The importance of dye to human civilization both ancient and 
contemporary is well documented. Recently it is notice that there is great shift from natural to 
synthetic dyes. In the dye and dye stuff manufacturing industries most neglected units at the industrial 
sites are efuent treatment plants. Dyes are aromatic or heterocyclic, belonging to: triphenyl methane 
dye, azo dyes, anthracene derivative compound. Dyes are widely used in industries such as textile, 
paper, plastics to color their product. Waste material from these industries cause pollution and some 
dyes like benzedium based dyes are known as Human carcinogen. The studies revealed maximum dye 
degradation at PH 5 i.e. 80.3% where optimum temperature was found to be at 45°C i.e.87.73%. The 
optimum substrate concentration was found to be 80.97at 50 PPM.Kinetic study revealed as 
incubation time increased decolourization also increases but pH changes to alkaline during the study. 
HPLC results revealed shift in peak and formation of new peak which suggest the formation of 
byproduct and slight conformation change in structure of dye.
Key words: Azo dye, Congo red, waste water, K. marxianus.

Introduction:
Over the last few decades, increasing globalization, urbanization and industrialization have caused 
different environmental pollution (Soudha et al., 2014). One of it is water pollution which has 
become a major concern to the society since past few decades. Approximately 28000 tones of dyes 
has been discarded to the environment annually (Jin et al., 2007, Ramlan et al.,2012 ). Most 
widely used dye is azo synthetic dye. The textile manufacturing and dye products, industries 
consume huge amounts of water that is subsequently discharged into the environment as a 
wastewater (Andleeb et al., 2010)
Azo dye is being widely used as the coloring agent in textile industries because of its lower production 
cost and has more variation in color compared to natural dye (Ramlan et al., 2012)The toxicity of most 
of the azo dyes is one of the serious environmental concerns(lade et al., 2012; Dong et al., 2003; wang 
et al., 2009) as the efuents coming from dye processing and manufacturing industries are known to 
be carcinogenic as well as mutagenic to various organisms (Mathur et al., 2005; Chen 2006; Novatny 
et al., 2006; Mathur and Bhatnagar 2007). Dye wastewater is usually treated by physical and chemical 
treatment processes. Although they can remove dye partially, various limitations prevent them to be 
economical and thus cannot be used widely and economically (chen et al., 2003) to alternate these 
techniques microorganism can be usedto completely degrade the azo dyes (verma & Madamwar 
2003; Moosvi et al., 2005; Pandey et al., 2001; Khalid et al., 2008; Sudha et al., 2014) because by 
secreting  enzymes such as Laccase, azoreductase, peroxidase and hydrogenase.Despite their great 
promise both bacteria and fungi have suffered certain limitation with respect to their individual 
abilities to completely degrade and detoxify azo dyes. (kheli et al., 2009; su et  al., 2009; Qu et al., 
2010)In present investigation K. Marxianus was used to decolorize and degrade textile red and congo 
red.

MATERIALS ANDMETHODS:

Materials:

Congo red, MGYP, Minimal media, Chloroform, Minimal Basal Medium
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Culture media:
-1§ Minimal Basal Medium (MBM) containing gL : Na HPO .7H O, 12.8; KH PO , 3.1; NaCl, 2 4 2 2 4

0.5; NH Cl, 1; MgSO .7H O, 0.5; Glucose, 4; Yeast Extract,  2;concentration of dyes, 0.1;  pH  4 4 2

5. 

-1
§ Malt glucose yeast extract peptone agar (MGYP) containing gL :Malt extract, 3; Glucose, 

10; Yeast extract, 3; Peptone, 5; Agar, 30; pH 6.4 – 6.8. 

Methods
1. Maintenance of pure culture of  K. marxianus NCIM 3565 :

Yeast culture were maintain on the MBM agar slant containing dye as well as on MGYP slant, 
which were then used for further studies. Bulk biomass was obtained by growing the culture in 
MGYP broth for 24 hrs on shaker.

0After the growth was observed, it was maintained 4 C for further study.
2. Decolorization Study : 

Decolorization study of k. marxianuswas done, both on solid as well as in liquid medium
2.1.Solid phase Decolorization :
The ability of the k. marxianusto decolorize the dyes was evaluated using MGYP plates 

−1supplemented with 100 mgl  of the individual dyes.  A spot of K. marxianuswas placed in the center 
of each plate.  In addition, un-inoculated plates containing each of the dyes were used as  controls. The 

oplates were then incubated at 30 C for 48 hrs. , after which the zone of  decolorization was observed. 

2.2. Liquid phase decolorization:
The ability of the k. marxianusto decolorize the dyes was evaluated using 50ppm concentration 
solution of the individual dyes. 20 ml of each dye solution was inoculated with 0.5ml cultural ltrate 
(crude enzyme), un-inoculated bottles containing the dyes was used as controls. The tubes were then 

o
incubated at 30 C for 48 hrs, after which decolorization was observed. The ability of the fungi to 
decolorize the dye was then expressed as the % decolorization, which was calculated using the 
following formula %D = (A − A) × 100/A0, where A  is the initial absorbance and A is maximum 0 0

absorbance at the current time period.

3. Determination of  λmax for Congo red by U. V. Scanning :
Maximum absorbance for Congo red was determined by U. V. Scanning of ltered dye solutions using 
UV-Visible Spectrophotometer.

4.  Decolorization of Congo dyes using K.  marxianus
Initial decolorization studies were carried out using MB medium containing 50ppm Congo red at 
acidic pH. 100ml of medium in 250ml of Erlenmeyer ask was inoculated with 1gm % of 24hrs 
culture grown in MGYP Broth. The asks were incubated at room temperature on shaker for 5days. 
Samples were withdrawn at regular intervals. Decolorization, cell biomass and pH were measured. 

5.  Effect of pH on decolorization. 
� Effect of pH on decolorization of Congo red by K. marxianus was carried out at pH 4.0, 5.0, 
5.5, 6.0, 7.0, 8.0 in MB Medium. The asks were incubated at room temperature and decolorization 
was measured at the end of 48 hrs.

6. Effect of temperature on decolorization.
Effect of temperatures on decolorization of Congo red 25 by K. marxianuswas carried out at 

temperatures Room Temperature, 30°C, 35° and 45°C in MB Medium. Decolorization was measured 
at the end of 48 hrs.
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7.  Effect of different concentrations of dye on decolorization.
Effects of initial dye concentrations on Congo red, decolorization was evaluated in 50 ml MB by 
inoculating 2 g% wet yeast cells. Four different initial dye concentrations of 50, 100, 200, 300 and 400 

−1 mg l Congo red were used.

8. HPLC analysis.
 Samples were centrifuged and supernatant claried by passing through 0.45 µm lter. The 
lterate was extracted in double the volume of chloroform. Samples were concentrated under 
reduced pressure after drying with sodium sulphate. Extracted samples were analysed using HPLC 
1100 series (Agilent, Germany) using UV-Vis detector set at 254nm and Bondapak RPC18 
Column. Mobile phase acetonitrile: water in ratio of 10:90 was used under isocratic condition at 
the ow rate of 1.2 ml min-1. 

Results and Discussion:

1. Decolorization Study:

                                    Fig: Liquid Phase                             Fig:  Solid Phase

2. Determination of λmax for Congo red by U.V.Scanning :

 Sr.No. Dye λmax 
01 Congo red 485nm 

Sr.No. Dye  λmax

01 Congo red 485nm
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 • In solid phase decolorization zone of clearance was observed which clearly indicate 
  ability of the yeast to decolorize dye.
 • In liquid phase decolorization studies showed decrease in peak of dye at 485nm and 
  formation of new peak as 21mm.
 • To optimize various culture condition in order to achieve efcient & rapid 
  decolorization of the dye, the effects of PH, temperature & dye concentration were 
  studied. The studies revealed maximum dye degradation at PH5 i.e. 80.3% where 
  optimum temperature was found to be at 45°C i.e.87.73% 

 • The growth & subsequent dye decolorization affected by culture condition like PH , 
  temperature & dye concentration etc.

Kinetic study
 • Kinetic study of dye decolorization revealed increase in decolorization till 48 hrs. then 
  thus in sudden decrease in % decolorizarion. It may be due to reformation of product 
  having λmax similar to that of dye. Whereas biomass in continuously increase and pH 
  remains as constant.

Standard Congo redAfter treatment
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• HPLC studies revealed that as the dyes treated with the K. marxianus shows the maximum 
absorption of dye shift to different wavelength. The shift in the wave length may be due to 
transformation of the substrate or formation of new by product with different retention time and 
growth.

CONCLUSION:
 • In the recent study, K. marxianuswas capable or decolorization of Congo red dye.
 • In the solid phase decolorization clear zone was seen around the yeast colony where as  
  in liquid phase abo decolorization was observed and conrmed by U.V. visible 
  studies.
 • For the studies of parameters like Temperature and pH substrate concentration were 
  optimize in temperature studies as the temperature was increased further 450c, present 
  decolorization was decreased. It may due to effect on temperature and on enzyme. 
  Enzymes are protein nature so it must have denature due to temperature.
 • In the pH studies as the pH increases above 5 the present decolorization in dropping 
  down. It must be due to conformational change in structure of enzyme due to pH and 
  extract was used for azo reduction assay and found to positive.
 • It has been reported in many papers that yeast has Azoreductase enzyme so mg–L 
  concentration of dye was found to be optimum for the studies. In constant absorption 
  as well as increased inhibition act on the growth of K. marxianus. 
 • Kinetic study revealed as incubation time increased decolorization also get increased 
  till 48 hrs. But pH remain constant throughout the study. Biomass increased with 
  incubation period.
 •  HPLC results revealed shift in peak and formation of new peak which suggest the 
  formation of byproduct and slight conformation change in structure of dye.
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ABSTRACT:
Being agriculture based country, huge amount of lignocelluloses biomass is generated in India per 
year as waste of agro industry. It is huge biomass available for Bio energy like biogas, bio ethanol, 
with low cost and sustainable availability. However, lignocelluloses based technology has major 
challenge of outer lignin layer destruction of plant sheath and simplication of lignocellulosic 
biomass for Bio energy production. To overcome these challenges, pre-treatment may serve as 
fascination approach as it is rapid and high yielding. Present work is focused to study effect of 
different physical, chemical and physicochemical stresses for simplication of lignocelluloses to 
enhance Bio energy production. The effect of these treatments was discussed in terms of sugar 
analysis, total solid and volatile solid study.
Key words : Agro waste, Bio energy  and pre-treatment

Introduction
In today’s energy demanding life style, there is need of exploring newer sources of energy. It is also 
desirable that, the energy resources must be renewable as well as eco-friendly. Agricultural activities 
are generally known to generate waste materials during crop growth and harvest. Unfortunately these 
agricultural wastes are usually burnt on the farm in preparation for planting season as supplement 
materials for soil improvement. These wastes when not properly harnessed pose series of problems 
which ranges from environmental pollution, alteration of water chemistry and depletion of dissolved 
oxygen when deposited in water bodies, and causes diseases to many municipalities. Therefore, 
attempts have been made by various researchers in the search of ways of reducing the accumulation 
and spread of these wastes either through biological, chemical and mechanical means with much 
attention focused on biological approach through anaerobic digestion to produce biogas or bio 
ethanol.Among the different forms of renewable sources, biomass  is  one  of  the  most  promising  
(Messineo  et  al.2012). Bioenergy system can provide multiple benets to the users and the 
community resulting in resource conservation and environmental protection (Sims 2013). About 16% 
of global nal energy consumption comes from renewable resources, with 10% of all energy from 
traditional biomass, mainly used for heating, and 3.4% from hydroelectricity.
In this regard, residual lingocellulosic materials from agriculture, forestry, and industry can play 
major roles as biomass sources for bio fuel production (Vivekanand et al., 2014). As per the crop index 
of Jalgaon district, maize, cotton, wheat and jawar are the major crops and ultimately the agro waste 
generated from these cereals is also maximum. Corn residues which are produced from this region, 
which cover the husk, stover, and cob, are lignocellulosic biomass which has been commonly used as 
one of the substrates for bio energy production worldwide. With the high content of cellulose and 
hemicelluloses, agro wastes are considered to be a good substrate for the biogas 
production.Lignocellulosic biomasses mainly consist of cellulose (40-50%), hemicelluloses (25-
35%) and lignin (15-20%), which vary quantitatively and qualitatively according to plant origin 
(Aman, 1993). Therefore, in order to achieve enzymatic hydrolysis for the bioethanol and 
biohydrogen production, as well as in order to improve the production of biogas from some 
lignocellulosic substrates more difcult to degrade(e.g. wheat straw, maize stalk…), a pretreatm ent 
step is necessary( Taherzadeh and karimi,2008).
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Pretreatments, originally investigated for the production of second generation bioethanol are 
normally classied into three catagories: physical ( milling irradiation, microwave,,steam explosion, 
liquid hot water….) , chemical ( alkaline, acidic, oxidative, ionic liquids, wet oxidation, inorganic 
salts…) and biological(enzymatic, fungal…) or their combination(Mosier et.al., 2005). The best 
method and condition of pretreatment depend greatly both on the type of substrate and on the nal end 
products ( bioethanol, biohydrogen or methane). In the anaerobic digestion process, if a substrate is 
well enclosed in lignin structures, the type of disintegration of the substrate becomes important 
(Avicenna et al., 2015). The cellulose, hemicellulose and lignin within the plant cell wall form a 
complex structure, which greatly limits its biodegradability. Thus a comparison between many 
different types of pretreatment applied on the same substrate could be useful in order to dene best 
pretreatment strategy. The Total Solids (TS) concentration of the waste inuences the PH, 
temperature and effectiveness of microorganisms in the decomposition process (Ayotamuno et.al. 
2008). Substrates having larger TS and VS concentration, leading to a greater potential for organic 
matter conversion to biogas (Fedrico et.al. 2015). Total Solids (TS) are composed of two components, 
Volatile Matter (VM) and xed solids. The VM are organic portion of TS that biodegrade 
anaerobically (Tsunatu et. al. 2014). The aim of this study is to screen the regional agricultural wastes 
with the best bioenergy production potentials on the basis of giving pretreatments and to determine 
fermentable sugars, %TS, %VS.

Therefore, initially it is necessary to determine fermentable monomers, %VS, %TS, and others from 
selected agro waste substrates for bioenergy production. All analytical procedures are performed in 
accordance with APHA(1998).

Methodology:

 • Selected ve substrates viz. baggase, stalk of Cotton, Jawar, maize, wheat and cobs of 
0

  maize and jawar were oven dried at 105  C, grinded and ne powder was prepared by  
  passing through 1mm mesh size sieve. All substrates were conserved into air tight 
  container at room temperature for pretreatment studies.

 
 • Thermal, acidic, alkaline and thermo alkaline pretreatments were performed in 
  batch experiment with a total solid content of 100 g TS/L.
 
 • Pretreatment were applied for all selected ve substrates. The experimental 
  conditions are summarized in table1.
 
 • Pretreatment conditions i.e. dosage of acid and alkali, pretreatment temperatures and 
  contact times were chosen according to literature suggestions on agricultural 
  substrates reported in Cecilia 2012, Fernandes et al., 2012; Hamid et al., 2013 
  Samusiti et al., 2013; Menardo et al,. 2012; Yebo Li et al., 2014; Zainab et al., 2014; 
  Zehara et al., 2013; Zhu et al., 2014.
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Sr. Pretreatment Type   Pretreatment  conditions
No.    
    
1 Physical    A1 1000C for 30 min without stirring
    
2     A2 1000C for 1 hour without stirring
    
3     A3 1210C for 15 min.{Autoclaving}
    
4 Chemical Acidic   B1 2% H2SO4for 24 hours at 250C
    
5     B2 4% H2SO4for 24 hours at 250C
    
6   Alkaline C1 4% NaOH for 24 hours at 250C
    
7     C2 8% NaOH for 24 hours at 250C
    
8     C3 10%NaoH for 24 hours at 250C
    
9 Physico chemical   D1 10% NaOH at 1210C for 15 min
    
10     D2 10% NaOH at 1000C for 30 min 
      without stirring

After pretreatment, only for compositional analysis, samples were ltered through a sieve of 0.20 mm 
size. The sieve separated solid and liquid fractions were taken for compositional analysis. Solid 
fraction was used for %TS, %VS analysis and Liquid fraction was used for fermentable sugar 
analysis.

 1. Estimation of the total solids (TS) of pretreated waste (APHA 1998)
  The total solids (TS) were calculated by subtracting moisture from hundred percent. 

0  Weight after drying at 105  C
 2. Estimation of the volatile solids (VS) of pretreated waste (APHA 1998)

To determine volatile solid and Ash analysis, oven dried moisture free sample were weighed as 1g 
0

each in moisture free and pre weighed crucibles and place at the mufe furnaces at 575 5  C for min 4 
hrs. The volatile solids % and ash% were calculated.

 3. Determine the reducing sugar of pretreated waste by DNSA method (Sadasivam et 
  al.,2008

 • 100 mg of the Glucose sample was weighed  into a boiling tube.
 • Pipetted out 0.2, 0.4, 0.6, 0.8 and 1ml of the working standard into a series of test tube .
 • Pipetted out 0.1 and 0.2 ml of sample solution into two separate test tube Make up the 
  volume in each tube to 1ml with water .A blank set with 1ml of water.
 • 1ml of DNSA solution added to each tube.
 • Shakes the content and place in boiling water bath for 10 min.
 • Read the color at 540 nm and,
 • Supernatant of pretreated sample was collected  and 0.5 and 1ml aliquots taken for 
  analysis
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 • Calculated the amount of % reducing carbohydrate present in the sample solutio n by 
  using formula,

  100ml of the sample solutio n contains X 100mg of glucose
  = % of the reducing carbohydrate present

Results

Figure 1:-

Figure 2:-

Figure 3:-
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Figure 4:-

Figure 5:-

The best pretreated condition for all substrates was observed at physical (heating at 100 0 C) and 
physico chemical treatment (thermo alkaline condition [10 g NaOH per 100 gram of TS at 1000C 
temperature for 30 min without stirring and/or 10% NaOH at 1210C for 15 min], as compared to other 
pretreatment methods maximum sugar was released, Lignocellulos ic biomasses mainly consist of 
cellulose, hemicell uloses and lignin, and therefore pretreatment convert com plex structure into 
monomers.

The pretreatment conditions for all substrates was observed promising because as compared to %TS 
%VS of untreated substrates, % TS was fou nd to be decreased. It gives evidence that complex mater 
of lingocellulosic substrates are partially solublized because of pretreatments and it is also conrmed 
by increase in reducing sugar of liquid fraction after pretrea tment. The Total Solids (TS) 
concentration of the agro waste inuences the PH, temperature and effectiveness of microorganisms 
in the decomposition process (Ayotamuno et.al. 2008). Substrates having more than 80% T S 
concentration, leading to a greater potential for org anic matter conversion to Bioenergy (biogas or 
bioethanol (Fedrico et.al. 2015).

Conclusion
• Out of ve agriculture waste samples wheat, maize, bagasse, cotton, Jawar, ha s Bio energy 
potential and found to be suitable fe edstock for Bio energy production at laboratory scale.

127



 • Selection of single substrate for bio energy production may also depend on 
  avability of substrate.
 • Also by using the chemic al, Physical, physicochemical pre-treatment to this 
  feedstock does improve the quality of their biomas s as an efcient feedstock for Bio 
  energy production.
 • Thus a comparison betwee n many different types of pretreatment applied on the same 
  substrate could be useful in order to dene best pretreatment strategy.
 • A volatile solid estimated was help to compare % amount of biomass fraction actually 
  available for energy production.
 • Lignocellulosic substrates for bio fuel production were found to be promising 
  substrate.
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ABSTRACT:
Laccases are extracellular, multicopper enzyme that has potential ability to oxidize both phenolic and 
non-phenolic lignin related compounds as well as highly recalcitrant environmental pollutants. In the 
present focuses on laccase production by Solid Substrate Fermentation (SSF) using indigenously 
isolated white rot fungi was studied. Wheat bran used as substrate for laccase production using SSF 
technique. For the SSF, two different types of inoculums such as disc method and liquid biomass 
inoculum method were used. In the production medium lignin used as inducer and also supplemented 
with CuSO4, nitrogen source, at pH 3.6 & temperature 35°c. Laccase activity was highest 
(4561U/gm) on 11th day of incubation period for liquid biomass inoculum method in presence of 
spentwash as an inducer & activator. Laccase assay was determined using ABTS as substrate.
Key words:  Laccase, wheat bran, white rot fungi, ABTS

Introduction
Introduction biocatalyses can be utilize on a wide type of application (Zahida N. et al 2015).
 Laccase (E.C.10..3.2.P-benzenedial : oxygen oxidoreductase are multi copper enzyme belonging to 
the group of blue oxidase . They are dened as the oxidoreductase in enzyme commission (E.C.) 
which catalyse the oxidation of various aromatic compounds (phenol) with the concomitant reduction 
of oxygen to water. (khanam R. and et al 2012)

Laccase enzyme are widespread among plants , fungi and bacteria and have various biological 
function but the most important source are fungi and particularly basidiomycetes and white rot fungi 
(V. Bhuvaneshwory et al 2015) fungal laccase are involved in the degradation of lignin or in the 
removal of potentially toxic phenols arising during ligning morphogenesis sporulation or 
phytopathogenesis and fungal virulence (Sukhbir kaur and Varsha nigam 2014) Recently several 
works are being done to search specic mechanism of enzymatic lignin oxidation by laccase. After 
determining correct oxidative mechanism industrial
 
Laccase has large number of biotechnological applications like dye degradation ,bioremediation of 
some toxic chemical waste , soil treatment and also biosensor development (Ahmed et al 2015). 
Laccase have the capacity to decolorize a variety of dyes belonging to the different chemical classes, 
likea20,anthraquinonederivative, heterocyclic and triphenylmethane (silvianepinheiro et al 2015).

Laccase are also used as cleaning agents for certain water purication system, as catalysts for the 
manufacture of anticancer drugs and even as Ingradients. In cosmetics (Susana R. and et al 2006). 
Laccase are used in several industrial applications, such as pump delignication, textile dye 
bleaching, efuent detoxication , biopolymer modication

(Rosana C. and et al  2007).

The objective of the present invastigation is to optimize the production of laccase by wheat bran under 
solid state fermentation (TocaHerrera J. and et al 2007). During production inducers like lignin and 
spentwash and activator like CuSO4 also play
important role in the production of laccase (Tapwal

129



Materials and Methods

1.Inoculum production
Organism- Basidiomycetes strain of white rot fungi was subculture on potato dextrose agar at 370C 
for 7 days of incubation and stored at 40C. Three different types of inoculums viz. Disc inoculums, 
Liquid inoculums and Mat inoculums was used for fermentation process and optimized it by 
calculating the enzyme activity after incubation.

2.Solid State Fermentation-
Take 18gm wheat bran as a substrate for fermentation then add 180ml phosphate citrate buffer (pH 
3.6), 0.4mm CuSo4 is used as activator, 0.0198gm NaNO2 and Aspergine as nitrogen source and 
addition of 1.194g lignin as an inducer. Sterilize the medium into autoclave. Inoculate the medium 
with inoculums and incubate at 300C for 11 days. After incubation enzyme extraction was carried out 
and performed enzyme assay to calculating enzyme activity for crude enzyme.

3. Enzyme Extraction -
The enzyme extraction required for addition of 150ml d/w to fermented matter and mix for 45 min. at 
room temperature using shaker after Solid removed by ltered and centrifuge at 10,000 rpm for 10 
minute. Filtrate used as crude enzyme.

4. Enzyme assay-
For enzyme assay used ABTS as a substrate. Enzyme activity was determined by UV-Visible 
spectrophotometer at 420nm (UV probe kinetics). Calculate the enzyme activity.

5.Biomass determination-
The growth measurement was done by dry weight of fungus. The fungus was ltered using pre-
weighed
 A. etal 2014) .

lter paper and was dried in hot air oven at 600C till standard weight was obtained.

6.Optimization of Activator (CuSO4)-
Optimization of CuSO4 was performed by using various CuSO4 concentration such as 0.1mm. to 
0.7mm. into fermentation medium.

7.Optimization of incubation period-
Optimization of incubation period was performed by recover the enzyme from 1st to 12th days. 
Optimum incubation period for enzyme production was found from higher enzyme activity and 
higher biomass.

Result and Discussion

1.Inoculum-

Sr.no Inoculum  Enzyme activity

1 Disc inoculums 128 U/g

2 Liquid inoculums 152 U/g

3 Mat inoculums 421 U/g
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Sr.no Condition   Enzyme activity

1 In the absence of CuSo4 311 U/g

2 In the presence of CuSo4 808 U/g

3 In the absence of lignin 657 U/g

4 In the presence of lignin 4261 U/g

5 In presence of spentwash 4561U/g

 and trace element

2. Solid State Fermentation-

3. Optimization of CuSO4-

At 0.4mm concentration of activator in the fermentation broth shows highest enzyme activity i.e. 808 
U/gm and also shows highest biomass yield i.e. 19.62 gm.

4. Optimization of incubation period–
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After optimization of incubation period upto 12th day it’s shows highest enzyme activity and biomass 
growth at 11th day i.e 951U/g and 20.8gm respectively. And after 11th days of incubation period the 
both enzyme activity and biomass was decline.

Conclusion
The fungal culture of Basidiomycetes spp. able to produce laccase by using solid substrates i.e. wheat 
bran for fermentation, by using different types of inoculums. Also optimization of concentration of 
activator, CuSo4 in the medium shows highest activity 808 U/gm at 0.4 mm of concn with increase in 
biomass 19.62 gm as compaired to others. Its optimum incubation period was 11 days, optimum pH 

0was 3.6 and the optimum temperature was 35 C for the production of laccase. In the present study 
showed that, increase the activity 4561 U/gm in presence of inducer, spentwash and trace elements in 
the fermentation medium.
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ABSTRACT:
Composting is natures way of recycling. Composting biodegrades organic waste. i.e food waste, 
manure, leaves, grass trimmings, papers, wood, feathers, crop residue etc, and turns it into a valuable 
organic fertilizers. Composting is relatively simple to manage and can be carried out on a wide range 
of scales in almost any indoor or outdoor environment and in almost any geographic location. 
Compost can be used in variety of applications. High quality compost can be used in agriculture, 
horticulture, landscaping and home gardening. Medium quality compost can be used in application 
such as erosion control and roadside landscaping. Low quality compost can be used as a landlls 
cover or in land reclamation projects. Compost help buffer soils against extreme chemical 
imbalances: aids in unlocking soil minerals: releases nutrients over a wide time window: act as buffer 
against the absorption of chemicals and heavy metals: promotes the development of healthy root 
zones: suppresses diseases associated with certain fungi: and helps plants tolerates drought 
conditions. It also increase the numbers of benecial and normal micro ora associated with root 
zone. So over study focuses over the production of compost. After the production of compost it was 
tested for Carbon: Nitrogen ratio, PH, EC, organic content and water holding capacity by means of 
using different chemical and physical methods. Produce compost was used for trial and pot with 
addition of compost showed better growth as compared to control pot.
Key words: - Composting, pot assay, quality testing

Introduction
Composting method use for breaking of agrowaste through recycling. Composting is degradation 
process in which the organic waste is degraded in the blackish end products and many microbes take 
part in conversion these microorganisms including yeasts, different bacteria and fungi. Composting 
maturity tests can be easily classied into physical, chemical, plant and microbial activity assays 
(Getu K., 2015).

The composting is a biological degradation process, which help in stabilization of organic substrate. 
In Initial step of composting, mesophilic population build up by the utilization of simple nutrients, 
which raises the temperature of pile; thermophilic microbes proliferate in the second phase. The nal 
product is stable, plant seeds will be free of pathogens. Hence, it can be benecially applied to soil 
(Singh and Nain, 2014). Overall, composting process is an ecofriendly and sustainable approach to 
stabilize lignocellulosic organic substrate.

The most important physical and chemical parameters of compost were inspect with importance on 
the parameters such as pH, C:N ratio, moisture content, organic carbon, electrical conductivity and 
organic matter (Ayesha etal 2016),.

Quality and stability compost depands on preparation of agrowaste which further depends upon the 
compositon of raw material used for compost production.

Compost depends on number of factors they include type of raw materials being composted, its 
nutrient composition, moisture content, temperature etc. The stabilized compost produced should 
benet growtth and be suitable for agricultural application. The chemical nature of compost organic 
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matter changes throughout composting process and can be useful indication of compost stabilisation.

To obtain a nal product that is stable, free from pathogens, plants seeds can be benecially applied to 
land. So, the study was undertaken to evaluate physicochemical, biological characteristics during 
maturity stages of composting process of agrowaste.

Alternatively soil microorganisms play an important role in breakdown of organic waste. Therefore 
biofertilizer made by composting process has been identied as an alternative to chemical fertilizer to 
improve soil fertility and crop production.

There are many benets of using compost

1) Addition of orgainic matter provides food for soil life and increases the stability of soil.
2) Compost protects the soil from erosion.
3) Increases soil structural stability.
4) Improves moisture holding capacity. Inltration and reduce water running off.
5) Increases water inltration and reduce water running off.

Material and Method

1)  Materials

Chemicals-All the chemicals used during experiment were of analytical research(AR)grade,

Hi-media laboratories, and Qualigen chemicals,Mumbai, distilled water used throughout the 
experiments for preparing growth media and reagents.

Instruments- Necessary glasswares, shaker, pots, pH meter,Electro conductemeter etc.

Method

1.Sample Collection Sample were collected from Kasoda Farm.
2.Compost Preparation Composting method is carried out at small scale by using windraw method.

We followed the basket type composting, having the dimension of basket were 34 cm length, 28 cm 
width and 11 cm depth

134



The layer should be made up of 1 inch of layer of soil.

Over that soil surface, the second layer is made from half inch of agro waste.

After that, animal manure collected from fresh cow dung slurry is speared over the surface of agro 
waste.

Repeat again the above procedure one time.

Then after packing the layer with cow dung slurry. Keep it as it is for few days in shaded area for 
proper aeration

Mix that organic matter properly.

The mixture as composting is obtained within 45 days.

After composting, various physic- chemical parameters are checked by various methods.
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Observation

Dia.1 Pot Assay
Germination occurs early in the pot having compost as compared to pot having only soil.

Results and Discussion

Table 2. Result of various Test and Method

Graph of no. of days Vs. Temp.
 

Dia.2 Graph of no. of days Vs. Temp.
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Conclusion
Percent carbon was found more in the compost as compared to agro waste and soil respectively.
Compost was found to be rich in organic matter content as compared to soil and agro waste.
We have studied different physicochemical parameters of compost sample. The overall study 
concluded that composted sample were safe for use in agricultural elds, also recycling of agro 
residue which is helpful for increasing soil fertility.

Future Aspect
Isolation and identication of Efcient Strain Standardization of Parameter Optimization Method
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ABSTRACT:
The keratinase has diverse biotechnological applications such as leather hiding process, recovery of 
silver from X-ray lm, production of plant growth promoter, removal of hair as well as blood from the 
cloth. In recent years, feather treated with microbial keratinase is attracting wide attention with 
several applications. In the present investigation a feather-degrading Bacillus sp.isolated from a local 
feather waste site was studied for utilization of keratin feathers waste to prepare supplement of plant 
fertilizer. The efciency of feather hydrolysate was evaluated their effect on germination, root and 
shoot elevation on wheat and gram seeds. The results are encouraging and hence can be further 
exploring for potential applications. 
Key words:  Bacillus sp, keratin, keratin degradation, keratinase production

Introduction

Large amount of feather waste is generated through poultry as higher as millions of tons per 

year which is deposited in the environment and leads to pollution as well as creates threat of 

occurrence of epidemic disease from such waste. However, so far less emphasis has been given for 

feather waste management and its control. This feather keratin is a very rich source of β-keratin protein 

constituting 91% of feather protein Hariram, 2015 .(Brandelli, 2008; ) Feather keratin exhibits an 

elevated content of several amino acids. The presence of keratin makes feather recalcitrant to most 

common proteases like trypsin, pepsin, papain, and so forth, thus slowing down its degradation 

process in nature (Agrahariet al. 2010)

Conversion of keratin rich materials into amino acid, peptides and soluble proteins by 

keratinase is a potential approach to improve the nutritional value of keratinous wastes and used as 

feed supplement and plant fertilizer (Kaziet al., 2015). A single feather naturally gets degraded in ve 

to seven years but this particular microorganism and their enzyme such as keratinase enhances the 

speed of degradation after which the same feather gets destroyed within 48 to 72 hours. 

Keratinases(EC 3.4.99) is a serine protease, which attack on 'hard-to-degrade',insoluble keratin 

substrates. They are robust enzymes displaying a great diversity in their biochemical 

characteristics(Brandelliet al., 2010).Keratinase produce by various fungi, Streptomyces and 

bacteria at around alkaline pH and almost thermophilic temperatures. These enzymes have wide 

range of substrate specicity and have ability to degrade other brous protein brin, elastin, collagen 

and other non-brous protein likecasein, bovine serum albumin gelatin etc. .(Gurav and Jadhav, 2012)

In recent years, feather treated with microbial keratinase is attracting wide attention with 

several applications. Keratinase-treated feather is increasingly considered as a viable source of dietary 

protein in food and feed supplements, as the enzyme-treated end product retained high nutritive value. 

Owing to this ability, keratinases nd immense applications in various environmental and 

biotechnological sectors. They stand out among proteases since they attack the keratin residues and 
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hence the major application of keratinases has always been in recycling of feather waste converting it 

into nutritious, cost-effective, environmentally benign feather meal (SelvamandVishnupriya, 2012; 

Gupta and Ramnani, 2006). Feather meal being nitrogen rich, inexpensive and readily available 

source serves as a potential additive for organic farming.Besides these outstanding applications, the 

protease dominant sectors such as leather, detergent and textile are also looking out for keratinases as 

better substitutes over conventional proteases for processes such as dehairing of leather, 

collarwashings, removal of scurf and improving the dyeing capacity of wool (Caiet al.,2008). 
Materials and Methods

Materials

All chemicals used during experiment were of analytical research (AR) grade, Hi-media 

laboratories and Qualigen chemicals. Distilled water used throughout the experiment for preparing 

growth media and reagents. Seeds and treatment pots were obtained from local agricultural shop.

Collection and processing of Feathers

Chicken feathers collected from a local poultary farm were thoroughly washed with tap water, 

followed by mild detergents wash. They were surface sterilized with 0.1% mercuric chloride and 
oalcohol for few second. It is followed by boiling and oven dried overnight at 50 C.

Production of keratinase

keratinasewas produce under surface fermentation process in sterile miniral salt  enrichment 

medium with feathers. The composition of the medium was (g/L)NaCl0.5, K HPO 1, KH P 0.6, 2 4 2 4

MgCl 1, Glucose0.1, Yeast extract0.1, Feathers 1%. Hundred ml of raw feather broth was autoclaved 2

oat 121 C at 15 psi for 15 minutes.Production medium was inoculated with 1% bacterial suspension 
oand incubate at 30 C for 4 days at 120 rpm.After incubation the broth was centrifuged at 10,000r.p.m. 

At 4˚C for 10min.Supernatant was collected and used as a crude enzyme for application (Mehtaet 

al.2013, Birariet al. 2013)

After incubation,feathers were removed from the culture. The collected pieces were washed 

thoroughly with tap water, ethanol and then distilled water. The pieces were shed dried and weighed 

for nal weight. Similar procedure was repeated for all the treated samples.

Determination of degradation of feathers

The percentage of degradation of feathers by Bacillus sp. was determined by calculating the 

percentage of weight loss (Birariet al.2014)

Plant growth promotion study using pot assay 

� Black cotton fertile soil was collected from nearest agricultural farm, a plastic tray containing 

small pots collected from nursery.  Seed (Local variety) was collected from local market.The soil was 
thlled in the pots up to 3/4  capacity and every potwerelabeled appropriately. The seeds were surface 

sterilized with 0.1% Hgcl  up to 1h at room temperature.  The experiments were conducted as given in 2

Percentage of weight loss =
Percentage of weight loss

Percentage of weight loss
X100
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the table 1.  All the seeds were sown in respective labeled pots and watered regularly.  After 12 days of 

incubation, seedlings were harvested and seed germination rate, root and shoot length was determined 

(Sivkumaret al.2012; Cao et al.2012). 

Table 1 Growth promoting activity of plant in pot study 

Result and Discussion 

Observations of the seed germination, root / shoot elongation rate was noted 12 days in pot assay. The 

observations are as follows. 

Figure 3: Effect of feather hydrolysat on root and shoot elongation rate of (after 12 days) in 

pot assay

Table 2:  Effect of feather hydrolysates on wheat plant growth

Sr No Experiment  Pot soil contain following mixture

A Test 2  10% Feather Hydrolysate

B Negative control Seeds and soil without any treatment

Wheat Gram
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Table 3:  Effect of feather hydrolysates on Gram plant growth

The treatment for seed germination was found to be effective as the seed all seeds are germinated in 
test. Moreover, the treatment by feather hydrolysate was found to be more effective as the shoot and 
root length was increased as compared to control (table 2 and 3; gure3). It is to be noted that the 
feather hydrolysate was more effective in case of gram plant. 

Conclusion 
The feather hyrolysateobtained from Bacillusspwas found to be having plant growth promoting 
ability, it increases the percent of seed germination, root and shoot stimulation. The bacteria can be 
utilized for feather waste recycling through such treatment. The huge amount of feather waste can be 
sustainably utilized as supplement for plant bio fertilizers.  
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ABSTRACT:
In the present study, fabrication of Cerium Oxide (CeO2) nanoparticle is achieved by bio synthesis 
using the aqueous leaf extract of Catharanthus roseus. Catharanthus roseus is an evergreen   owering 
bush. The plant has various medicinal properties and used to make anticarcinogenic and anti-diabetic 
drugs. CeO2 nanoparticle also exhibit antibacterial activity. The reduction of Cerium Nitrate salt 
using the aqueous leaf extract resulted in the formation of CeO2 nanoparticle. The plant extracts 
functions as both a reducing and also as a capping agent. The as synthesized  nanoparticle are  
characterized by FTIR  and FSEM.. Compared to other chemical reduction methods, this method 
proves to be cost effective, environment friendly.

Introduction
Bio-synthesis of metal oxide nanoparticles has high potential application in the eld of bio 

medical sciences because of their high stability, faster rate of synthesis and nanoparticle of various 
sizes and shapes can be prepared compared to other methods[1-3]. The structure and function of 
biomolecules present in nature have specic properties which are still unknown to mankind. Synthesis 
of nanoparticle using green synthesis is one such method, which uses the compounds like terpenoids, 
alkaloids,phenols, amine present in plants as both reducing and stabilising agent [4]. Green synthesis 
is of more importance today compared to other processes, as it is simple, eliminates the usage of 
harmful chemicals which affect the environment, cost effective and forms stable product [5-7]. 
Cerium oxide (CeO ) is a semiconductor with wide band gap energy (3.19 eV) and large exciton 2

binding energy. It is used in wide range of applications such as, catalyst, sensor, solid oxide fuel cells, 
sun screen cosmetics, bio-imaging, biotransformation and antibacterial activity [1–7]. In this study , 
the synthesis of CeO NPs using Catharanthus roseus plant leaf extract and their characterization are 2 

reported.

2. Experimental
I) Preparation of leaf extract
Fresh Catharanthus roseus leaves were collected from the garden and  the collected leaves 

were washed several times under running water and then washed with distilled water 3 to 4 times to 
remove dust particles. The leaves were dried and  were in a blender. About 50 g of the crushed leaves 
was added to 150 mL of double distilled water and boiled at 80 °C for 20 min. The obtained extraction 
was ltered using Whatman No. 1 lter paper and the ltrate was collected in 250 mL  ask. The 
extract functions as both the reducing agent and stabilizing agent.

ii) Synthesis of C O nanoparticlese 2

1 g Cerium Nitrate salt was added to 100 mL of Catharanthus roseus leaf extract. This solution 
was stirred constantly at a temperature of 80 °C for 4–6 h. A white precipitate formed and then it 
became a yellowish brown in color on continuous stirring. Further the precipitate  was calcined at 400 
°C for 2 h. The whitish  CeO2 nanopowder  thus  obtained was used further for the characterization by 
FESEM and FTIR studies.

Results And Discussion
1. Fourier Transform Infrared Spectroscopy 
 The chemical composition of the as synthesized product was investigated by FTIR in 
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-1 -1
the range of 500 cm  to 4000 cm . FT-IR spectra of the as prepared C O  NPs obtained using the KBr e 2 

-1pellet method in the wave number range 500 cm-1 to 4000 cm  is  shown in following gure..

Fig.1. FTIR of the Catharanthus roseus plant extract.�

Fig.2. FTIR of the CeO2 nanoparticles synthrsisec by theplant extract.

-1The broad absorption band (g.2) in the frequency band 3750–3000 cm  is assigned to O–H 
-1

stretching from residual alcohols, water and Ce–OH. The band at 1447 cm  corresponds to the 
bending of H–O–H which is partly overlapping the O–C–O stretching band. The weak band due to the 
stretching frequency of Ce–O can be seen in the regain around 600 to 800 cm-1 [ 1 ] When compared 
with the FTIR spectrum of plant extract (Fig.1)[ 2 ] , it is seen that the alkaloids, phenolic groups, 
polysaccharides, avones and terpenoids present in the extract are still  attached to the C O2 e

nanoparticles.

2. Field Emission  Scanning Electron Microscopy (FESEM) .
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To    determine the surface morphology of the synthesized In O nanostructure, FESEM studies were 2 3 

carried out. The FESEM image is shown in the above gure. Agglomerations of  the ultrane CeO  2

NPs is seen to form the granular structure . For better understanding a TEM image is required.

Conclusions
In conclusion , we have synthesised  In O  nanoparticles   via a plant mediated green 2 3

synthesis  route using the Catharanthus roseus leaf extract. The whitish color nal powder obtained 
indicates incomplete formation   of the  CeO  nanoparticles which is supported by FTIR results. The 2 

synyhesis method needs modication.
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ABSTRACT:
       The synthesis of metal oxide nanoparticles with certain morphologies and sizes has become the 
matter of great interest in present experimental protocols. Bio synthesis production of metal oxide 
nanoparticles using plants is more desirable than physical and chemical methods due to its eco-
friendliness. The objectives of this study is to report the potential of green chemistry to synthesize 
indium  oxide nanoparticles using alovera plant extract through hydrothermal reaction. Furthermore, 
results of  characterizations such as X-ray diffractometry, Fourier Transform Infrared Spectroscopy, 
Transmission electron microscopy are  discussed.

Introduction
Indium oxide (In O ) is an important wide band gap (3.55- 3.75 eV ), transparent material with 2 3

attractive optoelectronic properties suitable for applications in solar cells[1].It has received 
considerable attention because of its high electron afnity and low electron effective mass and 
increasingly extensive applications in fuel cells [2,3 ], sensors [4], nano scale transistors [5] and at-
panel display materials [6].In this paper we present Green synthesis of In O  nanostructure using 2 3

alovera plant  extract as one of the  precursors along with indium nitrate as a source of indium ions 
under  hydrothermal conditions.. The plant extract acts as reducing agent for synthesis of In O because 2 3 

of the ‘gel’ content of the plant. The obtained In O  nanostructure  is characterized by Fourier 2 3

Transform Infrared Spectroscopy (FTIR) ,  X-ray diffraction  (XRD) and Field Emission Scanning 
Electron Microscope (FESEM) for determining the chemical composition, crystal structure and 
surface morphology of the synthesized In O  nanostructure.2 3

2. Experimental
2.1 � Preparation of alovera extract 
Few big leaves from Aloe barbadensis miller plant were collected and washed thoroughly with water 
to remove any dirt or debris on the surface. Rind from the leaves was carefully peeled off using a sharp 
knife and discarded. The leaf was slit longitudinally into half, sharp edged spoon was used to scrap off 
the gel from the leaf into a sterile beaker. The  nely cut Aloe vera leaves were boiled in 100 ml of de-
ionized water. The resulting extract was ltered and  used as an Aloe vera extract solution.
2.2 � Synthesis method 
0.5 g of Indium (III) Nitrate Hydrate ( In(NO )  .xH O ) [ purchased from Sigma-Aldrich] was 3 3 2

dissolved in to 100 ml of  Aloe vera extract solution.This solution was stirred using a magnetic stirrer 
until a homogeneous solution was formed. To this aqueous solution aloevera leaf extract of 10ml was 
added. The reaction mixture was stirred for 30 mins continuously. The solution was then transferred in 

oto a 200 ml Teon-lined autoclave cylinder. The hydrothermal reaction was carried out at 100 C for 4 
h.  After natural cooling , the resulting reaction product  was collected in a Petri  dish and were slowly 

odried at 80 C     to remove the water content. The powder thus formed is calcinated in a crucible at 400 
o
C for 4 h. The nal calcinated product is in the form of pale yellow powder of indium trioxide, which 

was used for the characterization and for further studies.

RESULTS AND DISCUSSION
        The as prepared samples of indium  oxide powder were   characterized by Fourier Transformed 
Infra Red   ( FTIR ) spectroscopy and   Field Emission  Scanning Electron Microscopy (FESEM) 
.The  Characterization by  X-ray diffraction (XRD) is in progress
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1.  Fourier Transform Infrared Spectroscopy 
         The chemical composition of the as synthesized product was investigated by FTIR in the range 

-1 -1of 500 cm to 4000 cm . The FTIR spectrum is shown in gure 1. The FTIR spectrum of the green 
-1

synthesized product is shown in Fig 1 .It shows the bands 750 to 500  cm  which corresponds to In–O 
stretching and of In–O bending vibrations in the cubic In O  [7,8]. In addition, the band at  the broad 2 3

-1  band at ~ 3427 cm may be assigned to the  stretching vibrational mode of an O-H group bonded to the 
-1

In atom, i.e., In-OH [8]. The bands in the region 1750 to and 1000  cm   originates from the C-H 
vibrations of the organics [9] . Thus, FTIR spectroscopy result reveals that the phase formation is 
complete for the Aloe Vera  derived In O  nano particles  with a  little evidence for the presence of 2 3

organic byproduct in the sample. 

Figure 1 FTIR spectrum of In O  samples.2 3

2. Field Emission  Scanning Electron Microscopy (FESEM) .

          To  determine the surface morphology of the synthesized In O nanostructure, FESEM studies 2 3 

were carried out. The images are shown in gures 2 (a) &  (b)

   a       b

Figure 2. FESEM images of In O  samples.2 3

The FESEM images shows the formation of In2O3 nanocubes with edge lengths in the range of ~ 

50 to 100 nm. 
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Conclusions

In summary, we have synthesised  In O  nanocubes via a hydrothermal  route using the 2 3

Aloe vera plant extract.
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ABSTRACT:
              Indium oxide (In O ) is an important wide band gap (3.55- 3.75 eV ), transparent material 2 3

with attractive optoelectronic properties suitable for applications in solar cells[1].It has received 
considerable attention because of its high electron afnity and low electron effective mass and 
increasingly extensive applications in fuel cells [2,3 ], sensors [4, nano scale transistors [5] and at-
panel display materials [6].In this paper we present Green synthesis of In O nanostructure using 2 3 

Orange Peel extract as one of the  precursors along with indium nitrate as a source of indium ions 
under  hydrothermal conditions.. The orange peel extract acts as reducing agent for synthesis of In O2 3 

because orange fruits contain Citric acid, as main source in its peel. The obtained In O nanostructure  2 3 

is characterized by Fourier Transform Infrared Spectroscopy (FTIR) ,  X-ray diffraction  (XRD) and 
Field Emission Scanning Electron Microscope (FESEM) for   determining the chemical composition, 
crystal structure and surface morphology of the synthesized In O nanostructure. 2 3 

Experimental
          
 Fresh oranges were purchased from local market and the orange peel was collected from left 
over material of eaten orange fruit and was cut in to small ne pieces. A 0.5 g of Indium (III) Nitrate 
Hydrate ( In(NO )  .xH O ) [ purchased from Sigma-Aldrich] was dissolved in to 100 ml of double 3 3 2

distilled water with continuous stirring for ½ an hour. To this solution, 50 g of nely cut orange peel 
was directly added and the resulting mixture was transferred in to a 200 ml Teon-lined autoclave 

ocylinder. The hydrothermal reaction was carried out at 100 C for 4 h.  After natural cooling , the 
o

resulting reaction content was collected in a Petri  dish and was slowly dried at 80 C     to remove the 
owater content. The powder thus formed is calcinated in a crucible at 400 C for 4 h. The nal calcinated 

product is in the form of pale yellow powder of indium trioxide, which was used for the 
characterization and for further studies.

RESULTS AND DISCUSSION

        The as prepared samples of indium oxide powder were   characterized by Fourier Transformed 
Infra Red   (FTIR) spectroscopy and   Field Emission  Scanning Electron Microscopy (FESEM) .The  
Characterization by  X-ray diffraction (XRD) is in progress

1. Fourier Transform Infrared Spectroscopy 

         The chemical composition of the as synthesized product was investigated by FTIR in the range 
-1 -1of 500 cm to 4000 cm . The FTIR spectrum [g.1}shows the presence of organic matter  in the 

−1
orange peel and the bands due to indium oxide. The signals around  2985 cm  are caused by 

−1asymmetrical and symmetrical stretching vibrations of C–H groups. The band at 1733 cm  was 
−1

assigned to the carbonyl (C=O) stretching. The band at 1031 cm  corresponds to the link C–O–R 
−1while the distinctive band around 1115 cm  was attributed to aliphatic chains (–CH2– and –CH3) 

−1
forming the basic structure of  lignocellulosic materials.[7] The bands in the range of 607  cm   to 510  

−1cm   are attributed to the  In-O-In stretching and In-O-In bending vibrations .
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2. Field Emission Scanning Electron Microscopy (FESEM).

          To determine the surface morphology of the synthesized In O nanostructure, FESEM studies 2 3 

were carried out. The images are shown in gures 2 (a) & (b)

    a        b

Figure 2. FESEM images of In O  samples.2 3

As seen from the gure plate like morphology is observed. Log plates of few microns with  a 

width  of   ~ 200 nm are observed. 

Conclusions

In summary, we have synthesised  In O  nanosheets  via a hydrothermal  route using the 2 3

waste product of orange i.e. using orange peels.
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ABSTRACT:
        In O nanoparticles (NPs) were green synthesized using Gloriosa superba L. leaf extract. The 2 3 

synthesized nanoparticles were characterized by Fourier Transform Infrared Spectroscopy and  X-ray 
diffractometry. The X-ray diffraction study indicates formation of In O  cubic structure. The In–O and 2 3

bending stretching bands were observed in the FTIR spectrum.

The plant G. superba L. belongs to Colchicaceae family. It is a perennial, greenish, climbing herb and 
native to South Africa. Since 2000 B.C. it is being used as a traditional medicine by the tribes. Every 
part of the plant has been used in Siddha, Ayurveda and Unani system of medicine. G. superba is a 
tuberous plant with L- (or) V-shaped cylindrical tubers. The tuber powder has been effectively used 
against paralysis, rheumatism, snake bite, insect bites, against lice, intermittent fevers, wounds,anti-
fertility, gonorrhea, leprosy, piles, debility, dyspepsia, atulence,hemorrhoids, helminthiasis and 
inammations. It contains two major alkaloids namely colchicines and colchicosides. The seeds 
consist of colchicines, which are 2–5 times higher than in the tubers. Its leaf extract contains 
superbine, colchicine, gloriosine, gloriosol, phytosterils and stigmasterin [1]. In the present 
investigation, In O  nanoparticles  are synthesized by using G. superba leaf extract. We have studied 2 3

the structural properties of In O  nanoparticles (NP's). To the best of our knowledge, this is the rst 2 3

report on the phytosynthesis of In O  nanoparticles  by using G. superba leaf extract and their 2 3

characterization studies.

2. Experimental
The G. superba leaves were collected  from local garden  and washed thoroughly with water to 

remove any dirt or debris on the surface. The 50 g of nely cut leaves was added with 150 mL of 
double distilled water and boiled at 80 °C for 15 min. The obtained extraction was ltered using 
Whatman No. 1 lter paper and the ltrate was collected in 250 mL  ask. Thereafter, 1 g Indium 
Nitrate salt was added to 100 mL of G. superba leaf extract. This solution was stirred constantly at a 
temperature of 80 °C for 4–6 h. A white precipitate formed and then it became a yellowish brown in 
color on continuous stirring. Further the precipitate  was calcined at 400 °C for 2 h. Thus, the  In O  2 3

nanopowder was obtained. A schematic diagram for the formation of In O  NPs using G. superb leaf 2 3

extract is shown in  Fig.1.

Fig.1. Synthesis of In O  NPs using G. Superba leaf extract. 2 3
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RESULTS AND DISCUSSION
        The as prepared samples of indium  oxide powder were   characterized by Fourier Transformed 
Infra Red   ( FTIR ) spectroscopy and   Characterization by  X-ray diffraction (XRD) studies.

1. Fourier Transform Infrared Spectroscopy 
� The chemical composition of the as synthesized product was investigated by FTIR in the 

-1 -1
range of 500 cm to 4000 cm . FT-IR spectra of the as prepared In O  NPs obtained using the KBr 2 3

-1 -1 pellet method in the wave number range 500 cm to 4000 cm is  shown in gure 2.

Fig.2. FTIR of In O  NP's synthesized  by G. Superba leaf extract.2 3

-1 
The broad absorption in the frequency band 3500–3000 cm is assigned to O–H 

- 
stretching from residual alcohols, The CO  peaks are observed at 1448 cm . These CO  band may arise 2 2

-1due to some trapped CO  in air ambience. The band at 1170  and 1100  cm   originates from the C-H 2
-1

vibrations of the organics. The band at   593 cm  is a characteristic of In–O bending vibrations in the 
cubic In O  . Thus, FTIR spectroscopy result reveals that the phase formation is complete for the G. 2 3

Superba leaf extract derived In O  nano particles  with a  little evidence for the presence of organic 2 3

byproduct in the sample

2. X-ray diffraction (XRD) studies..

154



Fig.3. XRD pattern  of In O  NP's synthesized  by G. Superba leaf extract.2 3

The XRD pattern of the as synthesized  product is shown in Fig.3. It exhibits the diffraction peaks at 2 
o o o ovalues of, 29.58 , 34.88 , , 44.81, 50.11 , and 59.67 , which are attributed to the formation of  base 

centered cubic phase (bcc)  of In O with lattice parameter a = 10.11 Α˚    ( ICSD code :14387).  No 2 3    

peaks for other impurities were detected in the spectrum , conrming that the adopted synthesis 
method gives pure In O .2 3

Conclusions
In conclusion , we have synthesised  In O  nanoparticles   via a plant mediated green synthesis  route 2 3

using the G. superba plant  leaves extract.
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ABSTRACT:
        CeO2 nanoparticles (NPs) were green synthesized using Gloriosa superba L. leaf extract. The 
synthesized nanoparticles were characterized by Fourier Transform Infrared Spectroscopy, X-ray 
diffractometry and  Field Emission  Electron Microscopy (FESEM) . The X-ray diffraction study 
indicates formation of CeO2 cubic structure. The Ce–O stretching bands were observed in the FTIR 
spectrum. FESEM  images showed the agglomerations of  the ultrane CeO2 NPs.  .

1. Introduction 
Cerium oxide (CeO ) is a semiconductor with wide band gap energy (3.19 eV) and large exciton 2

binding energy. It is used in wide range of applications such as, catalyst, sensor, solid oxide fuel cells, 
sun screen cosmetics, bio-imaging, biotransformation and antibacterial activity. Generally, CeO NPs 2 

are synthesized by physical and chemical methods such as hydrothermal, spray-pyrolysis       sono-
chemical, microwave, sol–gel, and co-precipitation methods . How-ever, most of the techniques are 
complex, time consuming, expensive and hazardous  . The green chemistry approaches to the 
development in green synthesis  of metal and metal oxide NPs. This method offers a plenty of 
advantages such as cost-effectiveness, large-scale commercial production and pharmaceutical 
applications. In this study , the synthesis of CeO NPs using Gloriosa superba plant leaf extract and 2 

their characterization studies are reported .

2. Experimental
The G. superba leaves were collected  from local garden  and washed thoroughly with water to 
remove any dirt or debris on the surface. The 50 g of nely cut leaves was added with 150 mL of 
double distilled water and boiled at 80 °C for 15 min. The obtained extraction was ltered using 
Whatman No. 1 lter paper and the ltrate was collected in 250 mL  ask. Thereafter, 1 g Cerium 
Nitrate salt was added to 100 mL of G. superba leaf extract. This solution was stirred constantly at a 
temperature of 80 °C for 4–6 h. A white precipitate formed and then it became a yellowish brown in 
color on continuous stirring. Further the precipitate  was calcined at 400 °C for 2 h. Thus, the  CeO  2

nanopowder was obtained. A schematic diagram for the formation of 

CeO  NPs using G. superb leaf extract is shown in  Fig.1.2

Fig.1. Synthesis of CeO  NPs using G. superba leaf extracts. 2
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RESULTS AND DISCUSSION
The as prepared samples of indium  oxide powder were   characterized by Fourier Transformed Infra 
Red   ( FTIR ) spectroscopy and   Field Emission  Scanning Electron Microscopy (FESEM) .The  
Characterization by  X-ray diffraction (XRD) is in progress

1. Fourier Transform Infrared Spectroscopy 
The chemical composition of the as synthesized product was investigated by FTIR in the range of 500 

-1 -1cm to 4000 cm . FT-IR spectra of the as prepared CeO NPs obtained using the KBr pellet method in 2 
-1 -1 

the wave number range 500 cm to 4000 cm is  shown in following gure..

Fig.2. FTIR of CeO2 NP’s synthesized by G. superba leaf extracts. 

-1 
The broad absorption in the frequency band 3750–3000 cm is assigned to O–H stretching from 

-1  residual alcohols, water and Ce–OH. The absorption peak is observed at 3475 cm for CeO  NPs.  The 2
-1 -1 

CO  peaks are observed at 2358 cm  and cm for CeO  NPs. These CO  band may arise due to some 2 2 2
-1 trapped CO  in air ambience. The band at 1647 cm corresponds to the bending of H–O–H which is 2

partly overlapping the O–C–O stretching band. The weak band due to the stretching frequency of 
-1 Ce–O can be seen in the regain around 600 to 800 cm [ 1 ] 

2. Field Emission  Scanning Electron Microscopy (FESEM) .

 Fig.3. FESEM Image of CeO  NP's synthesized by G. superba leaf extracts. 2
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   To    determine the surface morphology of the synthesized In O nanostructure, FESEM studies were 2 3 

carried out. The FESEM image is shown in the above gure. Agglomerations of  the ultrane CeO  2

NPs is seen to form the granular structure . For better understanding a TEM image is required.

Conclusions
In conclusion , we have synthesised  In O  nanoparticles   via a plant mediated green synthesis  route 2 3

using the G. superba plant  leaves extract.
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Abstract:
        Recently, the quality in education is beginning to occupy the center stage. Deming ve stage 
Dene-Measure-Analyze-Improve-Control (DMAIC) methodology as an improvement approach 
has been attracting the attention of service sector. Though DMAIC in higher education is not widely 
spread, this paper illustrates how DMAIC can be effectively applied to educational institute. DMAIC 
methodology was applied to address the problem “Why do students fail or get less marks in exam?”.  
Data was collected by framing questionnaire and from the analysis of data; the result indicates that 
CTQ's (Critical to quality characteristics) are students spend less time on study, not attending regular 
lectures. The students engagement towards study will be increased by giving them group work and 
regular test. From this article we conclude that DMAIC methodology can also be implemented in 
educational institute.
Key Words: DMAIC, CTQ's, Educational Institute.

1. Introduction
        Now, the quality is no more desirable strategy, it has become a survival strategy.  Educational 
institute requires an innovative supporting tool which helps in improving quality of education system. 
This paper reviews the implication of applying DMAIC methodology over education system to 
increase passing rate of students. DMAIC is set of methodologies which are used to achieve 
excellence in the eld of education by improving the overall performance of the students. In education 
system there are many stakeholders like students, parents, government etc. Since students are the 
primary stakeholders and their primary objective is passing the nal examinations. So, passing rate of 
students is being accepted as a parameter to improve the education quality.

2. Methodology
 Five step improvement cycle, DMAIC been successfully implemented in education system to 
improve passing rate of students as follows.
Dene: This phase guides a team to dene a problem effectively, correctly identify the problem so has 
to achieve maximum returns. Here we dene a problem as “Why do students fail or get less marks in 
examination?”.
Measure: To study the problem of low passing rate of students, data was collected from ‘XYZ’ 
department of science faculty of specic afliated college by framing questionnaire related to all 
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possible causes of failure or low passing rate of students. In the brainstorming session we have used 
cause and effect diagram to note possible causes of failure or low passing rate of students. The main 
factors considered as a possible causes include faculty, student’s attention on study, management, 
infrastructure and examination pattern. For each factor there are number of key aspects which are 
displayed in cause and effect diagram.

        Great care has been taken in drafting a questionnaire as this is the medium through which data is 
collected. We have used ve point scale shown below for measuring causes impact on the passing rate 
of students. The drafted questionnaire is given below to understand data collection process for 
analysis.

Questionnaire
XYZ College

Department: ABC
Student feedback on: Why do student fail or get less marks in Examination?
Please rate the following probable causes regarding ‘Why do student fail or get less marks in 
Examination?’ using 5 point scale shown below.

Name of the student (optional):……………………………………………………………………….

Sr. no. Causes       Your response

1 The subject is difcult to understand 

2 Teacher does not use appropriate teaching method 

3 Teacher does not take lectures regularly 

4-21  

22…. Any other causes you wish to add
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Total number of students who have stated their responses is 58 which include 28 Male students and 30 
female students. Additionally we have considered responses of  7 faculty members which includes 
Principal of the college. 
Analyze : The data collected in measure phase is analyzed using exploratory data analysis (EDA).  
Pareto chart is also used to focus most signicant causes of the problem. 

3. Results and Discussion
         On the basis of descriptive statistics we found that most signicant factor for student failures or 
getting less marks in examination is student attention on study whose average response is 3.39 on the 
basis of 5 point scale with standard deviation 0.024. Second most signicant factor is faculty whose 
average response is 2.38 with standard deviation 0.457 and 3rd signicant factor is examination 
pattern whose average response is 2.35 with standard deviation 0.624 and remaining factors are not 
signicant. This information is graphically represented using Pareto chart as given below   

A: Student Attention on Study. B: Faculty C:Examminatoin pattern D:Infrastructure E: Management 
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4. Conclusion
         This article reveals that DMAIC methodology can be use not only in manufacturing sector but also in 
improving the quality of education system. So education system should plan to implement DMAIC for 
continuous improvement and to achieve more stakeholders' satisfaction. Though DMAIC used to solve 
problem of low passing rate of students, this can be use in number of educational process improvement. 

5. References
 1. Institutional Accreditation Manual for Self Study Report for Afliated or constituent 
  Colleges.
 2.  Prabhakar  Kaushik And Dinesh Khanduja (2010)- Utilising Six Sigma Methodology For 
  Improving  Passing Percentage Of students: A Technical Institute Case Study. Educational 
  Research & Review Vol. 5(9), pp. 471-483
 3.  Douglas C. Montgomery-Introduction to Statistical Quality Control (2010) Sixth Edition.

162



Quality Status of students who are joining Bachelors of Science Programme
using Capability Indices for the last ve years

Authors & afliations:

1. Shraddha Anand Vyas.         2. Pooja Meghashym Bhandarkar.
Dr. K. G. Khadse.*

Department of Statistics, M J College, Jalgaon

ABSTRACT:
       (Your abstract must use Normal style and must t in this box.  Your abstract should be no longer 
than 300 words. The box will 'expand' over 2 pages as you add text/diagrams into it.)
Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

        Measuring quality status of incoming students and outgoing students is one important key aspect 
of quality assurance cell in higher education. The society, employers, parents, management, teachers 
and students are stakeholders of educational institutions. Stakeholder’s point of view the objective of 
this paper is to measure quality status of students who are joining Bachelor of Science (B.Sc.) 
programme and compare it with academic year wise as well as the quality status of students who are 
joining B.A. and B.Com. programme. Capability index which is used in manufacturing industries as 
process capability index is used as a measure to measure quality status of incoming students. For 
demonstration purposes last ve years students’ data for B.Sc. programme and current years students’ 
data for B.A. and B.Com. programme have been considered from reputed educational institute. 
Considering desirable value of capability index it is found that quality status of students who are 
joining B.Sc. Programme is low. Though, it is continuously improving in last ve year and quality 
status of B.Sc. programme is comparatively good than B.Com. and B.A. programme.                                             
KeyWords:-  Normal Distribution, Capability Index, Quality Status, Lower Specication Limit.  

Introduction
        Keeping in mind the assessment and accreditation of quality of educational Institutions in India, 
the NAAC has been established in 1994. In this regard, the concept of quality is widely used in the 
eld of education, though it has its roots in industry and management. NAAC has identied seven 
criteria as the backbone of the Assessment and Accreditation. The seven criteria are,

i) Curricular Aspects, 
ii) Teaching-Learning and Evaluation, 
iii) Research Consultancy and Extension, 
iv) Infrastructure and Learning Resources, 
v) Student Support and Progression, 
vi) Governance, Leadership and Management and 
vii) Innovations and Best Practices.

The Key Aspects identied under each of the seven criteria reect the processes and values of the 
educational institutions on which assessment is made. The focus of Student Support and Progression 
criterion is captured by three Key Aspects which are 
 i) Student Mentoring and Support,

ii) Student Progression and 
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iii) Student Participation & Activities.
Stakeholder's point of view the main objective of this paper is to measure quality status of students 
who are joining Bachelor of Science (B.Sc.) programme because there is strong link between 
incoming students' quality status and their progression.  
Methodology
For demonstration purposes last ve years students' data for B. Sc programme and current year 
students' data for B.A. and B.Com.programme have been considered from reputed educational 

thinstitute. The data set contains the 12  standard students' marks in percentage that are joining 
Bachelors of Science Programme for the last ve years and Bachelor of Arts and Commerce 
programme for current year. 
Seven variables are dened as, Marks1213Sci, Marks1314Sci, Marks1415Sci, Marks1516Sci, 
Marks1617Sci, Marks1617Art, Marks1617Com.
The description of these variables is as follows:

thMarks1213Sci: 12  std. marks of students who are joining B.Sc. programme for academic year 2012-
13.

thMarks1314Sci: 12  std. marks of students who are joining B.Sc. programme for academic year 2013-
14. 
In the similar fashion other variables are dened. Keeping in mind our objective, suitable measure to 
measure quality status of students, capability index CPL is used. In the current scenario this index is 
used as a quality indicator though original development of this index is as a measure to measure 
capability of industrial processes.  This capability index dened under the assumptions that are:

1. the process is in statistical control.
2. a tolerance region of a quality characteristic is specied by lower specication limit (LSL) 

and
3. the process measurements are normally distributed with mean m
4.  and variance 2s
5. .

The index CPL is dened as,
                      sm3LSLCPL-=
                     where  process mean, LSL lower specication limit and process std deviation .m s
While testing assumption of capability index we have observed that all assumptions are valid. The 
desirable value of capability index is 1. If index value is less than one then process is not capable and if 
the value of index is larger than 1 then process is capable. Magnitude of index value gives us idea 
regarding how much process is capable.
Results
                    This section splits in two subsections. First subsection gives descriptive statistics and 

th 
capability Index of 12 percentage of students who are joining B.Sc. programme for the last ve years 

th and second subsection gives faculty wise descriptive statistics and capability index of 12 percentage 
of students of B.Sc., B.A. and B.Com. programme for current year.
Subsection 1.
 Year wise descriptive statistics of 12thpercentage of students who are joining B.Sc. programme.

Variable  No.of students  Mean Std. Dev. Minimum Maximum

Marks1213Sci  445   53.914 9.480  35.50  94.83

Marks1314Sci  458   52.574 8.287  35.00  87.63

Marks1415Sci  451   56.904 8.490  37.00  86.00

Marks1516Sci  640   57.740 8.441  38.00  86.46

Marks1617Sci  515   59.030 8.543  40.77  84.60
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On the basis of descriptive statistics we claim that, there is no signicant difference between 

standard deviations of all variables. And referring mean values it is observed that increasing trend in 
mean values of all variables. If we assume these are the representative samples from respective 

st th 
populations then to test the signicance difference between average quality status of 1 and 5 variable 
we apply “ t – test” is as follow,
Testing of Hypothesis:-
H  : Average Quality Status of Students for Academic Year 2012-13 &   2016-17 is Same.0

H :Average Quality Status of Students for Academic Year 2012-13 is Less than Academic Year 2016-1 

17.
Hypothesis is tested, using Minitab Software and applied “t-test”. Here P-value is 0.00, So we reject 
null hypothesis (H ) and accept alternative hypothesis (H ). 0 1

Capability Index Table:-

This table reect values of capability index which are all less than one that means quality status of 
incoming students is at low level.  In other words overall quality status of incoming students is not 
good as desirable value of capability index is one. But if we compare capability index values 
academic year wise we conclude that quality status is improving. 
Subsection2:                                                                                                          
Faculty wise descriptive statistics of 12th  percentage of students for current year.

           On basis of descriptive statistics we claim that, on an average quality status of commerce 
students is better as compare to other faculties for the academic year 2016-17. But this may not be true 
as standard deviation for corresponding variable is also large as compare to other. 

Capability Index Table :-

The all values of capability index are less than 1. But for rst variable it is larger than other two 
variables, means quality status of incoming students of science faculty is better as compare to Arts 
and Commerce faculty students for the academic year 2016-17.

Conclusion
              The society, employers, parents, management, teachers and students are stakeholders of 
educational institutions. From stakeholder’s point of view, the objective of this paper is to measure 
the quality status of students who are joining B.Sc. programme and compare it with academic year 
wise as well as the quality status of students who are joining B.A. and B.Com. programme by using 
proper statistical tools. Considering the desirable value of capability index which is also used as 

Variable Marks1213Sci     Marks1314Sci     Marks1415Sci  Marks1516Sci Marks1617Sci

Capability  0.660  0.706 0.859 0.897 0.937

index

Variable  No.of students  Mean Std. Dev. Minimum Maximum

Marks1617Sci  515   59.030 8.543  40.77  84.60

Marks1617Art  402   59.171 9.364  35.00  88.00

Marks1617Com 407   61.974 10.601  37.08  92.00

Variable  Marks1617Sci  Marks1617Art Marks1617Com

Capability index 0.937   0.848  0.860
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quality indicator, it is found that quality status of students who are joining B.Sc. programme is at low 
level. But overall it is observed that, the average quality status of incoming students is continuously 
improving for last ve years. To support this claim, considering two academic years’ data (2012-13 
and 2016-17) we have tested hypothesis that there is an improvement in quality status of incoming 
students and it is found that there is improvement in quality status of incoming students. In other 
words there is signicance difference between average quality status of students for academic year 
2012-13 and 2016-17. For current year academic year 2016-17, the quality status of students who are 
joining Bachelor of Science (B.Sc.) programme is comparatively good than the students who are 
joining B.A and B.Com programme.
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Abstract:
Count data is a type of data in which the observation can take only the non-negative values where 
these integers arise from counting. Count data are often modeled using appropriate discrete 
distribution such as binomial, Poisson and negative binomial, when this data is random variable. 
Research point of view selection of appropriate probability distribution is very important as improper 
selected distribution mislead researchers. In some situations we discard some values of count variable 
then appropriate distribution of new random variable is truncated version of existing distribution. 
Researcher's point of this paper reviews truncated binomial and truncated Poisson distribution and 
compare their performance with binomial and Poisson distribution. Some real life situation are 
discussed where these distribution are well tted as compare to binomial and Poisson distribution.
Key word: Truncated distribution; ZTB; ZTP.

Introduction:
               Count data are often modelled using appropriate discrete distribution such as binomial,   
Poisson  and negative binomial, when this data is a random variable. The Bernoulli distribution, 
named after the Swiss mathematician Jacques Bernoulli (1654-1705), describes a probabilities 
experiment where a trial has two possible outcomes, a success or a failure. The parameter p of 
Bernoulli distribution is the probability for a success in single trial, the probability of failure thus 
being 1-p. From the Bernoulli distribution we may deduce several probability distributions which are 
based on series of independent Bernoulli trials these includes binomial, geometric, negative binomial 
etc. Binomial distribution expresses the probability for success in an experiment with n trials; 
negative binomial distribution express probability of having to wait exactly r trails until k successes 
have occurred. Poisson probability distribution is name after the French mathematicians Simenon 
Denis Poisson (1781-1840) who was the rst to present this distribution in 1837.  The Poisson 
distribution is one of the most important distributions in statistics with many applications. We used 
Poisson distribution instead of binomial distribution when number of trials (n) tends to innity and p 
probability of success tends to zero such that np is constant. In some situations we discarded some 
values of random variable then appropriate distribution of new random variable is truncated version 
of existing distribution. When we discarded the value of random variable less than ‘a’ and greater than 
‘b’, in such situation the resulting distribution also termed as conditional distribution subject to the 
hypothesis random variable lies between ‘a’ and ‘b’. Basically there are three type of truncated 
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distribution as left truncated, right truncated and double truncated.

 Zero-Truncated Binomial (ZTB) Distribution:
              A binomial random variable X is said to be truncated to the left at X=0 if it does not takes 
value X=0. In this case it takes values 1,2,…..n.
The p.m. f. of truncated binomial distribution when x=0 discarded is 
 
The mean and variance of this distribution is  
          
Zero-Truncated Poisson (ZTP) Distribution:
A Poisson random variable X is said to be truncated to the left at X=0 if it does not takes value X=0. In 
this case it takes values 1,2,…..∞.
 
The mean and variance of this distribution is  
         
Research point of view selection of appropriate probability distribution is very important as improper 
selected distribution mislead researchers. In this paper our objective is to identify situation where 
appropriate distribution is truncated binomial and truncated Poisson by applying goodness of t test.

Methods:
The real life situations where truncated binomial and truncated Poisson distribution is applicable is 
based on secondary data which is taken from number of sources these mainly include:
 1. Indian states ranking by  household size from survey conducted by the international 
  Institute of Population Science Mumbai released on Oct-2007
 2.  Road accident data within the jurisdiction of Jalgaon city Police Station from 2011 to 
  2015.
 3.  Internal test examination marks out of ten, data from certain college.
 4.  Simulated data using R software also used for justication.

Following Statistical methods are used: 
 1.  Usual method to derive probability mass function of truncated distribution and its 
  mean and variance.
 2.  Method of simple iteration to estimate the parameter of truncated binomial and 
  Poisson distribution. This method is also called method of successive approximations.
 3.  Chi-square test for goodness of t to test that the t of the given distribution is  
  appropriate against that it is not so.
 4.  Techniques to construct control charts and operating characteristics curves using 
  appropriate distributions.

Results:
This section is splits into two subsections. First subsection gives the applications of truncated 
binomial distribution and second subsection gives the application of truncated Poisson distribution.

Applications of truncated binomial distribution:
 Following is the distribution of internal marks out of 10 scored by 146 students who appeared 
for the test examination held during second semester in a certain college.
 Marks scored:       1          2          3         4         5         6         7         8        9
      No of students:     1          1         2         17       31       38       38       16       2

Let X denotes the marks scored by the students. Assuming X Follows zero truncated binomial 
distribution and taking initial value of ‘p’ as mean/9, we have estimated parameter ‘p’ using method of 
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successive approximations. Using estimated ‘p’ and taking n=9, we have noted zero truncated 
binomial probabilities for each x. Using truncated binomial probabilities expected frequencies are 
obtained, using expected frequencies=N*P(x).
Estimated P=0.6635965

Marks scored :           1                       2                        3                            4                         5         
P(X=x):        0.0009796126   0.0077296169   0.0355777426     0.1052720987     0.2076619434
Expected freq:   0.1430234         1.1285241          5.1943504          15.3697264         30.3186437
Marks scored:             6                      7                       8                           9
P(X=x):           0.2730921949   0.2308745891   0.1138570107   0.0249551911
Expected freq:   39.8714604      33.7076900         16.6231236        3.6434579

 Applying chi square test for goodness of t it is found that internal marks obtained by students 
follows truncated binomial distribution. 

2. Household size, number of person living together in one house is an important parameter in 
social survey. An analysis recently released census data reveals that the average household size in 
urban India is now less than four for the rst time in history. In rural India, the average household size 
is between four and ve members, but closer to four than it has ever been.
Household size:                                 1          2          3         4         5          6        7-10     11-14      15+
No of household (in thousands):    795      1735    2473    4136     4061   2643      328       331      128
Source: Census of Maharashtra 2001.

 Here household size follows zero truncated binomial random variable with approximate  
mean 4.

3. Suppose that a lot of size N is large (theoretically innite) has been submitted for inspection. A 
single sampling plan is dened by the sample size ‘n’ and the acceptance number ‘c’. Under this, the 
distribution of the number of defectives ‘d’ in a random sample of n items is binomial with parameters 
n and p , where p is the fraction of defectives items in the lot. Here the operating characteristics curve 
is developed by computing probability of acceptance for various values of ‘p’. When the value ‘p’ 
approaches to bad quality level the distribution of number defectives approaches to truncated 
binomial distribution. 
To justify this claim consider the following simulated random sample of size 25 by taking n=89, c=3 
and p=0.06
X                 :         1       2      3      4      5     6     7     8      9    
Frequency    :        1       2       4      1      7     2     3     3      2

Applications of truncated Poisson distribution:
1. Consider the example of the number of items in a shopper’s basket at a supermarket checkout 
 lines as a random variable. Assuming a shopper will purchase at least one item, so this the 
 example of zero truncated Poisson distribution.
2. Consider the example of number of deaths due to accident during three years periods 2011 to 
 2013.                                                                                                                                                  
 X                 :       1       2 3 4 5 6 7 8 9
 Frequency   :        3      2 4 9 5 3 1 2 1
 X                 :      10     11 12 13  
 Frequency   :        1     1 1 0 
 Assuming no of death is a random variable. This is an example of truncated Poisson 
 distribution.
3. In a certain health care application truncated Poisson distribution is more important than 
 Poisson
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model; example could be number of medical errors observed over 3000 patients where  zero medical  
error not observable. 

Conclusion:
Researcher’s point of view selection of appropriates probability distribution is very important as 
improper selected distribution mislead researchers. This paper tries to discuss the importance of 
truncated binomial and truncated Poisson distribution over binomial and Poisson model respectively. 
Some real life situations are mentioned where truncated binomial and truncated Poisson distribution 
are applicable.  In statistical quality control engineers use binomial and Poisson model number of 
times but real data reects value zero not observable so in this case appropriate model is the truncated 
version of respective distribution. Examples could be number of defective found in a random sample 
of size n is an example of truncated binomial distribution when process fraction defective approaches 
to bad quality level. In manufacturing industries c chart use to test whether process is in control or not 
where Poisson distribution is the best for computing control limits but when value zero is not 
observable appropriate distribution is the truncated Poisson.   

References:
 1. Banik, Shipra and Kibria, B. M. Golam (2009) "On Some Discrete Distributions and 
  their Applications with Real Life Data," Journal of Modern Applied Statistical 
  Methods: Vol. 8: Iss. 2, Article 8, 423-447
 2. S. C. Gupta and V. K. Kapoor: Fundamental of Mathematical Statistics, Sultan Chand 
  and Sons,  New Delhi.
 3. Gupta S. C. &   Kapoor V. K: Fundamental of Applied Statistics, S. Chand Sons, New 
  Delhi.
 4. R, EXCEL and MINITAB Software Manual.  

170



Statistical Analysis of Road Accidents in Jalgaon City

Authors & afliations:

1. Sonar Himanshu Anil 2. Koli Bharat Janardan
    Dr. K.G.Khadse*

Department of Statistics, M J College, Jalgaon

ABSTRACT:
      (Your abstract must use Normal style and must t in this box.  Your abstract should be no longer 
than 300 words. The box will ‘expand’ over 2 pages as you add text/diagrams into it.)
Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

Abstract:
According to central government annual report on “Road accidents in India 2015” about 1,374 
accidents and 400 deaths take place every day on Indian roads and the total number of persons killed in 
road accidents increased by 4.6 per cent in 2015 as compare to 2014. During 2015, Tamil Nadu has 
reported the highest number of road accidents (69,059) and Maharashtra has reported the second 
highest number of road accidents (54,947) in the country. Central government of India committed to 
reduce the number of road accidents and fatalities by 50 per cent by 2020. With regard to this from 
Jalgaon city public point of view our objective is to analyze statistically road accidents data in Jalgaon 
city. For statistical analysis we have considered road accidents data within the jurisdiction of Jalgaon 
city police stations from 2011 to 2015. The statistical analysis of accidents data reveals that on an 
average 14 accidents take place every month and accidents are not uniformly distributed over the 
hours of the day. Distribution and causes of road accidents also studied. 
Keywords: - Accidents, Accidental deaths, Accidental injured, Roads.

Introduction:-
Road accidents cause injuries, fatalities, disabilities and hospitalization with severe socio economic 
costs across the country. Consequently, road safety has become an issue of concern both at national 
and international level. According to central government annual report on “Road accidents in India 
2015” about 1,374 accidents and 400 deaths take place every day on Indian roads and the total number 
of persons killed in road accidents increased by 4.6 per cent in 2015 as compare to 2014. The report by 
the ministry of road transports and highways highlights that 5 states – Maharashtra, Tamil Nadu, 
Madhya Pradesh, Karnataka and Andhra Pradesh – account for over 50% fatalities in road accidents. 
Central government of India committed to reduce the number of road accidents and fatalities by 50 per 
cent by 2020. On the whole, it is vital to control road trafc accidents as its impact on the family and 
society is signicant. With regard to this from Jalgaon city public point of view our objective is to 
analyze statistically road accidents data in Jalgaon city. Point wise objectives of this paper are, 
 • To analyze statistically the total number of road accidents in Jalgaon city during the 
  period from 2011 to 2015
 • To analyze statistically the road wise number of accidents in Jalgaon city during the 
  period 2011 to 2015.
 • To identify the root causes of road accidents. 
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 • To nd out on spot rate of death and injury due to road accidents.
 • To nd out the remedial measures to reduce the number of road accidents.

Methods:-
Data collection is based on secondary data. The accident data were collected from Superintendent 
Police Ofce, Jalgaon City. Accident, Fatality and Injured data were collected from each police 
station records during year 2011 to 2015. Existing data contain cases of road accidents within the 
jurisdiction of Jalgaon city police station during the year 2011-2015. These road accidents cases are 
converted into the tabulated form in which columns are: 1) Months, 2) Number of accidents, 3) 
Number of accidental death, 4) Number of accidental injured respectively. First column data type is 
character and second, third and fourth data type is Numeric.

Keeping in mind our objectives, the proper statistical tools are used to analyze data these includes,

1] Diagrammatic Presentation:
 An easily understood method Diagrammatic Presentation is used for presenting data.   
2] Chi-square (χ²) Test:- Chi-square test is the simplest and most widely used non-parametric test in 
statistical  work. The Chi-square test hypothesis is:-H0: There is no signicance difference between 
observed and expected frequencies Verses H1: There is signicance difference between observed and 
expected frequencies. An  assumption for this test  is that sample observations should be independent, 
∑Oi =  ∑Ei  where Oi & Ei are observed and expected frequencies, total frequency should be large, no 
theoretical cell frequency should be less than 5, which is valid.
3] Two-Sample Poisson Rate Comparison test:- This test compares two samples from Poisson 
processes by performing hypothesis tests and calculating condence intervals for the difference 
between the two populations 
 • Occurrence rates
 • Mean numbers of occurrence                                                                                                      
A Poisson process describes the number of occurrences of an event in a given length of time, area, 
volume, etc.

Results:-
This section splits in three subsections. First subsection gives graphical representation of number of 
accidents, number of accidental deaths & number of accidental injured. In second subsection we have 
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used Chi-square test for testing null hypothesis (H01) which is stated as Accidents are uniformly 
distributed over the hours of the day. In third subsection we have used Two Sample Poisson Rate test  
for testing null hypothesis (H02) which is stated as  average accidents occurred on Jalgaon-Dhule 
road and Other roads are same and (H03) average accidents occurred on Jalgaon-Bhusawal and Other 
roads are same.

Subsection – 1)
a) Time series plot of number of accidents, number of accidental deaths & number of 
accidental injured during 2011-15.

b)   Month wise accidents in percentage in Jalgaon City during the years 2011-2015.

Interpretation:- Month wise accidents in percentage in Jalgaon City during the year 2011-2015 is 
shown in g. Figure indicates that there is no denite trend for month wise accidents. Accidents in 
the month of February are quiet high.

c)   Accidental death by gender and age during the years 2011-2015.
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Here Calculated χ² >  Tabulated χ² , so we reject the null hypothesis at 5% levels of signicance.
Subsection – 3)

1]  H02: Average accidents occurred on Jalgaon-Dhule road and Other road are same.
      H12: Average accidents occurred on Jalgaon-Dhule road and Other road are not same.
Applying two sample Poisson rate test to test the null hypothesis, we get following statistical 
information 

Table :-3) Computation of two sample poisson rate test to test  H02

Exact Test: P-Value = 0.000
Here, p-value <0.01 , So we reject the null hypothesis at 1% as well as 5% levels of signicance.
2]  H03: Accidents occurred on Jalgaon-Bhusawal road and Other road are same.
     H13: Accidents occurred on Jalgaon-Bhusawal road and Other road are not same.
Applying Two Sample Poisson Rate test to test the null hypothesis, we get following statistical 
information 

Table :-4) Computation of two sample poisson rate test to test  H03

Exact Test: P-Value = 0.000

Here, p-value < 0.01 , So we reject the null hypothesis at 1% as well as 5% levels of signicance
3] Similarly, Accidents occurred on Jalgaon-Aurangabad road and Other road are not same

Variable       Total           N     Rate of Occurrence

     Occurrences  

Jalgaon-Dhule Road 27          12         2.25

Other Roads       81          12         6.75

Variable         Total             N Rate of Occurrence

       Occurrences  

Jalgaon-Bhusawal Road  14             12        1.16667

Other Roads        81             12        6.75000
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Conclusions:-
The analysis reveals that: -
 • Accidents are not uniformly distributed over the hours of the day during the year 2011-
  2015, generally the majority of accidents take place in the time 18:00 to 21:00 
  followed by the time 12:00 to 15:00.
 • The number of accidents on an average take place on Jalgaon-Dhule, Jalgaon-
  Aurangabad, Jalgaon-Bhusawal  and Other roads are not same.
 • The number of accidents take place on other roads are signicantly different as 
  compared to Jalgaon-Dhule , Jalgaon-Aurangabad , Jalgaon-Bhusawal  road  i.e. 
  Most of the accidents take place on other roads followed by Jalgaon-Dhule road.
 • A month wise road accident in percentage shows no denite trend. Accidents in the 
  month of February are quite high followed by April and May.
 • The accidental death data shows signicantly high percentage of male victims as 
  compare to female victims. This is because of low percentage of women in the Indian 
  work-force as compare to men.  
 • The most of the accidental death occurred in the age group of 18-30 followed by the 
  age group 31-40.
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ABSTRACT:
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Preparation of Your Abstract
1. The title should be as brief as possible but long enough to indicate clearly the nature of the study. 
Capitalise the rst letter of the rst word ONLY (place names excluded). No full stop at the end.
2. Abstracts should state briey and clearly the purpose, methods, results and conclusions of the work.
Introduction: Clearly state the purpose of the abstract
Methods: Describe your selection of observations or experimental subjects clearly
Results: Present your results in a logical sequence in text, tables and illustrations
Discussion: Emphasize new and important aspects of the study and conclusions that are drawn from 
them

Abstract :-
Economic growth of India depends on rainfall and about two third employments directly or indirectly 
depends on agriculture sector. Normal rainfall acts as a strong check on food ination by increasing 
food output and availability and it would be totally opposite when rainfall is abnormal. The objective 
of this study is to monitor rainfall for Jalgaon district for the last hundred years using Shewhart control 
chart for individual measurement. The entire data set is split in two phases as per the requirements of 
control chart and for better understanding of decadal change. The period of rst phase is 1916-1965 
and period of second phase is 1966-2015. Considering rst phase data as a normal operating data we 
have decided parameters of control charts and then using these parameters we have monitored second 
phase data. On the basis of control chart it is observed that rainfall is normal but while considering 
specication limits overall rainfall is not satisfactory for number of years.
Key Words: Annual rainfall ; SPC ; Phase I ; Phase II ; Shewhart Control Chart ; Specication limits ; 
Drought ; Severe Drought ; Heavy rainfall ; Extremely heavy rainfall (Flood).

Introduction :-
The study area is the Jalgaon District of Maharashtra state, India. Jalgaon is located in North West 
region of Maharashtra. Geographical location of Jalgaon district is between 200001-210001 North 
latitudes and 74055l-76028l East longitudes. It is bounded by Satpuda hills in North, Ajantha 
mountain ranges in the south. Administratively, Jalgaon district is divided into four subdivisions and 
15 tahsils. It hosts a population of about 4 million in the area 11,765 sq.km. Out of total population 
71% lives in rural areas and agriculture and agriculture related activities are there predominant 
occupation. Out of total area 66.36% falls under agriculture zone & there is rain-fed agriculture in 
Jalgaon district. It receives an average rainfall of about 755.6 mm and temperature varies from 
minimum 100-120C to maximum 450-480C. Jalgaon is rich in volcanic soil and falls under semi-arid 
zone which is well suited for cotton and banana production. The major crops grown in Jalgaon district 
are Banana, cotton, Pulses. Bananas grown in the district are exported outside the state and to other 
countries, Jalgaon is largest banana growing district in India.
 The objective of this paper is to analyze the trend, recurrence and variability of annual rainfall 
by using SPC, Analysis of rainfall would enhance the management of water resources applications as 
well as the effective utilization of water resources. Such information can also be used to face the 
problem oods or drought situations & applied to the planning and designing of water resources such 
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as ood control work, soil and water conservation planning etc. The important approach of this study 
is to show the application of control charts for individual measurement (X-chart) in natural events like 
rainfall. Our interest is to check the comparative study of annual rainfall and detecting Flood, Normal 
and Drought situation. The entire data set of 100 years is split in two phases as per the requirements of 
control chart, then we have plotted X and MR control chart for Phase I (1916-1965) which indicates 
the process is in statistical control and using parameters obtained in phase I, We monitored Phase II 
data (1966-2015).
Then we introduced specication limits for annual rainfall in Jalgaon district obtained from IMD 
(Pune). Specication limits are those values between which process is normal. These limits are 
usually set by customer requirements, for our study specication limits are obtained from IMD (Pune) 
and which were derived for Jalgaon district considering requirements of irrigation purposes. On the 
basis of specication limits we examine years which fall under drought or ood situation.  This work 
enhance the understanding of rainfall trends, recurrence and variability in relation to long range 
prediction of dry or wet (drought or ood) periods of regional precipitation and crop forecasting 
issues. We studied Nashik district annual rainfall same as Jalgaon District for comparative purpose. 
Average Annual rainfall for Nasik district is 1134.5mm i.e. Nasik district receives high annual rainfall 
as compared to Jalgaon district and faces ood situation for more years which is exactly opposite to 
Jalgaon.

Methodology :-
      The Statistical analysis of Annual rainfall presented in the paper is based on data obtained from 
website www.Panchayat Bhuvan ver 2.0 and www.Mahaagri.gov.in. Yearly rainfall data set for 
Jalgaon district for the period of 100 years (1916-2015) is collected from website Bhuvan panchayat 
ver 2.0 where yearly rainfall data is available in the form of grids. Jalgaon district is divided in 6 
different grids, then we select each grid one by one and for each grid annual rainfall is given in the 
form of simple bar diagrams we note down rainfall (mm) for100 year and each grid and then by taking 
average of 6 grids we noted annual rainfall of Jalgaon district for 100 years in excel for further study. 
For Statistical analysis purpose we have two variables having 100 observations First set contains 
years from 1916-2015 and second set contains annual rainfall for each year in mm (millimeter).
       Then we divide total available data of 100 years in two different phases, Phase I is considered as 
1916-1965 and Phase II is considered as 1966-2015 Considering Ist phase data as normal operated 
data. We draw Shewhart control chart for individual measurement (X-chart) & MR chart for 1st phase 
using Minitab software and we observed that process is in state of statistical control. We had decided 
parameters of control chart and using these parameters we monitored IInd phase data we draw 
individual control chart for IInd phase data by using parameters obtained in 1st phase. Here we 
observed that the process is out of control, the year 2006 has crossed control limits & here we came to 
know that there was extremely heavy rain in year 2006. Then we introduced Specication limits for 
annual rainfall in Jalgaon district as,

(As per IMD, Pune)

Particular    Minimum  Maximum

Normal Range of annual rainfall 604.48 mm  906.72 mm

Drought    528.9 mm  604.48 mm

Severe Drought   Below 528.9 mm 

Heavy Rain    906.72 mm  982.3 mm

Extremely Heavy rainfall (Flood) Above 982.3 mm
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Fig.1 Shewhart control chart for individual
measurement (X-chart) Phase I (In control)

Fig.2 I-MR Chart for Phase I indicates that
process is in state of statistical control

Fig.3 I-MR for phase II using parameters obtained in
Ist phase, Process is out of control for year 2006

Fig.4 Control Chart using specication limits, 19 years
falls under various situations like Drought & Flood

Outside this normal range of annual rainfall is to be treated as abnormal and which is again divided in 
Drought, Severe Drought, Heavy rain, Extremely Heavy rain (ood). Then we plotted control charts 
using Specication limits and examined the abnormal years. The same procedure we applied to Nasik 
District considering specication limits for Nasik district.
Results and Discussions :-
The annual rainfall data during the period of hundred years (1916-2015) was analyzed. Phase I – A set 
of historical data is available treated as normal operated data. Interest is on understanding process 
variation, assessing process stability, and estimating in-control process parameters. When we plot X-
chart for phase I the annual rainfall is in control as shown is g.1. Then we plotted I-MR chart for 
phase I which monitors stability of the process, determining process is stable as shown in g.2.We 
monitored phase II using parameters mean =755.4mm, StDev = 148.9mm, UCL =1187.3mm, LCL 
=323.6mm as Shown in g.3 here test fails for year2006 because there was extremely heavy rainfall in 
year 2006, then we plotted control chart for phase II considering specication limits as shown in g.4 
here we observed that 31 years falls under Normal range of annual rainfall but 19 years are outside the 
normal range, out of which 7 years falls under Drought situation, 5 years falls under severe drought 
situation, 4 years falls under heavy rainfall situation and 3 years falls under extremely heavy rainfall 
(Flood) situation. This is further establishes the shift in pattern of rainfall in Jalgaon district and we 
can predict Drought and ood situation in future years.
        Similarly, we studied annual rainfall for Nasik district. Here we observed that maximum years 
are falls under Heavy rainfall situation i.e. 13 years  falls under Heavy rainfall situation considering 
specication limits which is opposite to Jalgaon district because in Jalgaon district 12 years falls 
under Drought situation it may be because of annual temperature in Jalgaon district is more that’s why 
Jalgaon district is under semi-arid zone. Both Jalgaon and Nasik district shows variation in annual 
rainfall but opposite to each other. The shift of recurrence pattern in Jalgaon district is towards drought 
and Nasik district towards heavy rain. This work will help up to enhance the understanding of rainfall 
trends, recurrence and variability in relation to long range prediction of dry or wet (drought or ood) 
periods of regional precipitation and crop forecasting issues.
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This present study has revealed that variation in rainfall in Jalgaon district. The driest and wettest year 
in Jalgaon district for the period 1916-2015 had been identied too. It could be revealed that District 
had received less than average rainfall in many years and experiencing drought situation and this 
affected agriculture production levels. Studying the total annual rainfall during the period of hundred 
years, we observed that there is high value of average annual rainfall recorded in year 2006 (1261mm) 
while least value of average annual rainfall in year 2012 (414.2mm). Monitoring of IInd phase data is 
our prime importance and the data is analysed. Results shows that District had uctuating rainfall 
pattern, while considering specication limits overall for phase II we observed that 19 years are 
outside the Normal range of rainfall out of which 13 falls under drought and 7 falls under ood 
situation. From above study we conclude that after 3-4 years Jalgaon district is facing a problem of 
Drought and there is greater impact on farmers.
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ABSTRACT:

1. Introduction
Context of the Study 
Every year approximately 100,000 children in the world are born with sickle cell disease (SCD) 
which is a genetic disorder. This disease is considered as a public health problem in many countries, 
but with a major burden in Africa (WHO, 2014). SCD also known as sickle cell anemia or 
drepanocytosis, is an inherited illness which is caused by an abnormal hemoglobin. The SCD causal 
hemoglobin (Sickle hemoglobin or S hemoglobin, HbS), comes from a mutation at the 6th position of 
the beta globin chain, which led to the substitution of glutamic acid, a polar amino acid, by valine a 
non-polar amino acid. This structural modication inuences signicantly physical and chemical 
properties of hemoglobin, hemoprotein that are responsible for the transport of oxygen from the lungs 
to other tissues in the body (Mpiana et al., 2007 and Mpiana et al., 2014). This mutation decreases the 
afnity of hemoglobin for oxygen. At low oxygen tension, the mutant hemoglobin polymerizes inside 
the red blood cell into a gel or further into bers leading to a drastic decrease in the red cell 
deformability. Polymerization and precipitation of S hemoglobin within the erythrocytes cause the 
change of the shape of erythrocytes from their normal globular form into one resembling a sickle. 
Sickling of blood cells is the cause of precocious hemolysis of erythrocytes and various complications 
of SS subjects (Mpiana et al., 2007 and Mpiana et al., 2014). Some of the antisickling agents 
investigated exhibits varying degrees of toxicity, and/or cause haemolysis of the sickle red blood cell 
at the effective dose levels and are therefore unsuitable for clinical use and also quite expensive. 
Therefore, there is a need for more denite and effective treatments for the disease. Herbal extracts 
have been used in Indian folk medicine for decade in the management of various ailments. Trigonella 
foenum-graecum is commonly known as Fenugreek and in Marathi as Methi. It is an annual herb 
indigenous to the countries touching on the eastern shores of the Mediterranean and widely cultivated 
in India, Egypt, and Morocco. The plant parts like leaves and seeds are widely consumed in Indo-Pak 
subcontinent as well as in other oriental countries as a spice in food preparations and as an ingredient 
in traditional medicines. Traditionally, fenugreek used as food, forage and medicinal plant (Dharajiya 
et al. 2016). Medicinally it was used in the treatment of wounds, abscesses, arthritis, bronchitis, ulcer 
and digestive problems etc. Fenugreek is also used traditionally as a demulcent, laxative, lactation 
stimulant and exhibits hypocholesterolemic, hypolipidemic and hypoglycemic activity in healthy, 
diabetic animals and humans (Syeda et al., 2008). Its leaves have been reported to possess potential 
antibacterial activity, antifungal activity, anti-diabetic and antioxidant property (Dharajiya et al. 
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2016). Fenugreek is an ancient medicinal plant as the plant contains active constituents such as 
alkaloids, avonoids, steroids, saponins, etc. (Snehlata and Payal, 2012). 
The rst-line clinical management of SCD includes medullar transplantation, repeated blood 
transfusion to stabilize the patient’s hemoglobin level. Despite the fact that the molecular biology of 
sickle cell is well characterized, there is at present no specic drug that can prevent or permanently 
cure the disease (Mehanna, 2001). The lack of effective therapy for sickle cell anaemia has prompted 
investigation into a large number of antisickling agents (Asakura et al., 2001; Nagel and Chang, 1982; 
Vichinsky, 2002). 
The present study was performed with the aim of evaluating the antisickling activity of methanolic 
and aqueous extracts of Trigonella foenum-graecum. For the best of our knowledge, this plant has not 
yet been scientically investigated for its antisickling properties.

Prevalence of sickle gene in tribal communities in India 
The rst description of sickle haemoglobin in India was by Lehman and Cutbush in 1952 in the tribal 
populations in the Nilgiri hills in south India. In the same year, Dunlop and Mazumder also reported 
the presence of sickle haemoglobin in the tea garden workers of Upper Assam who were migrant 
laborers from tribal groups in Bihar and Odisha. Since then, many population groups have been 
screened and the sickle cell gene has been shown to be prevalent among three socio-economically 
disadvantaged ethnic groups, the scheduled tribes, scheduled castes and other backward classes in 
India. 
The prevalence of sickle cell carriers among different tribal groups varies from 1 to 40 per cent. 
Madhya Pradesh has the highest load with an estimated number of 9, 61,492 sickle heterozygotes and 
67,861 sickle homozygotes. Further, 27 of the 45 districts in Madhya Pradesh fall under the sickle cell 
belt and the prevalence of HbS varies from 10 to 33 per cent. It has also been estimated that 13,432 
pregnancies would be at risk of having a child with sickle cell disease in this state and the expected 
annual births of sickle homozygotes would be 335818. Gonds and Bhils constitute the largest tribal 
groups in central India.
In Maharashtra, the sickle gene is widespread in all the eastern districts, also known as the Vidarbha 
region, in the Satpura ranges in the north and in some parts of Marathawada. The prevalence of sickle 
cell carriers in different tribes varies from 0 to 35 per cent. The tribal groups with a high prevalence of 
HbS (20-35 %) include the Bhils, Madias, Pawaras, Pardhans and Otkars. It has also been estimated 
that Gadchiroli, Chandrapur, Nagpur, Bhandara, Yoetmal and Nandurbar districts would have more 
than 5000 cases of sickle cell anaemia. The entire tribal population of 1,25,000 individuals in the 
Wayanad district of Kerala was screened, followed by genetic counseling where carriers of HbS were 
advised not to marry carriers. A very high prevalence of HbS is seen in these tribes (18.2 to 34.1 %). In 
Gujarat, the Dhodia, Dubla, Gamit, and Naika tribes have a high prevalence of HbS (13-31 %). More 
recently very extensive population surveys have been done by the Indian Red Cross Society, Gujarat 
State Branch where 1,68,498 tribals from 22 districts were screened and the overall prevalence of 
sickle cell carriers was 11.37 per cent. Some tribal groups in south Gujarat like Chaudry, Gamit, 
Rohit, Vasava and Kukana have shown both a high prevalence of HbS (6.3 to 22.7%) as well as β-
thalassaemia trait (6.3 to 13.6 %). These tribal groups would have the likelihood of co-inheriting both 
these genes. In a large multicentre study where 15200 individuals from 14 primitive tribes from 
Maharashtra, Gujarat, Tamil Nadu and Odisha were screened, the HbS allele frequency varied from 
0.011 to 0.120 and β- thalassaemia allele frequency varied from 0.005 to 0.024. Associated iron 
deciency was seen in 26.2 per cent of sickle heterozygotes as well as in 67.7 per cent of sickle 
homozygotes in this study. Kaur et al., have summarized the distribution of HbS in different tribal 
groups from individual states. Although a large number of tribal groups have been screened for HbS, 
there are still many gaps in our knowledge about the distribution of the HbS gene in tribal 
communities in India (Colah et al.,2015). 
Rationale for the Study
Despite the fact that the molecular biology of sickle cell is well characterized, there is at present no 
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specic drug that can prevent or permanently cure the disease (Mehanna, 2001). The lack of effective 
therapy for sickle cell anaemia has prompted investigation into a large number of antisickling agents 
(Asakura et al., 2001; Nagel and Chang, 1982; Vichinsky, 2002). Some of the antisickling agents 
investigated exhibit varying degrees of toxicity, and/or cause haemolysis of the sickle red blood cell at 
the effective dose levels and are therefore unsuitable for clinical use. Many antisickling agents that 
also inhibit sickling by interacting directly with haemoglobin in vitro were abandoned because of the 
unacceptable dose that was required to inhibit HbS sickling in vivo (Orringer et al., 1994; Walder et 
al., 1980). The rationale for this study therefore is to evaluate the antisickling effect of Trigonella 
foenum-graecum leaves extracts on sickle blood cells.

2. Aim and Objective
To encounter burgeoning problem of sickle cell anemia, there is pressed need to developed 
antisickling drug from plant origin. Even though this plant has been documented for different 
pharmacological activities, their effect on sickle cell has yet not been explored. In regard to this, the 
present study is planned to examine the “Antisickling Activity of Trigonella foenum-graecum Leaves 
Extracts on Sickle Blood Cells”.

3. Literature review
Chikezie et al., (2010) studied the effects of anti malarial drugs by spectrophotometrically using 
hemolysates  of HbS and he found that drug cause signicant reduction in HbS polymerization.
Chikezie (2011) in his work studied that the capacity of three medicinal plants namely, Anacardiaum 
occidentale, Psidium guajava and Terminalia catappa to alter the sickle cell hemoglobin by 
spectophotometric method and he monitored the level of polymerization hemolysate HbS molecules 
treated with metasulphide at regular intervals of 30s for period of 180s. He found that aqueous extract 
of these plants exhibited the highest and the polymerization of molecule depends on the time 
incubation and concentration of extract.
Mpiana et al., (2014) studied the antisickling properties of Baobab tree by using the breaks of this 
plant and he monitored that aqueous extract of Adansonia digitalia show the antisickling activity with 
maximal normalization rate of 65.7 % and minimal concentration required to normalize sickle cell. 
The anthocyanins extract also show the stabilization effect on sickle blood cell membrane and 
reduction of methamoglobin to hemoglobin.
Adegoke et al., (2014) used the Allium sativa garlic a food herb to see the effect on osmotic fragility of 
red blood cell in normal and sickle cell patients. From that he observed that fragility of red cell 
decreased as concentration of NaCl increased. There was complete hemolysis at 0.20 gm% of NaCl, 
at 75% NaCl cessation of hemolysis was observed in normal cell. Thus it is shown that there is 
signicant increase in osmotic fragility of red cell treated with garlic in both the samples.
Alabdallat and Adam (2016) studied that SCD is caused by polymerization of abnormal hemoglobin S 
when oxygen tension decrease an. This leads to change the shape of red blood cells and anemia. It is 
found that some medicinal plants have shown an antisickling activity such as ginger by using Emmel 
test. After performing the experiment it is found that the ginger plant extract shown signicant anti 
sickiling activity.
Imaga et al., (2009) examined the methanolic leaf extract of Carica papaya L for possible in vitro 
antisickling and membrane stabilizing activities involving the use of positive and negative controls 
for the antisickling experiments and osmotic fragility test on Hbss red blood cells obtained from non 
crisis state sickle cell patients. It is found that plant extract reduces the hemolysis and protects 
erythrocytes membrane. From this it is concluded that C. papaya as an attractive potential candidate 
for SCD therapy.
In 2009 Egunyomi et al., evaluate the antisickling activities of two ethnomedicinal plant recipes used 
for the management of sickle cell anaemia in Ibadan, Nigeria. They found that extracts of recipe 1 and 
2 showed antisickling activities, 63.4 and 78.8 % inhibition, respectively, at 180 min incubation.
Alabdallat (2016)  studied  in vitro antisickling activity of Achillea fragrantissima (Forssk) Sch. Bip 
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(Qaysum) methanolic extract on sickle cell disease. They found no signicant increase in the 
percentage of unsickled red blood cells was observed after incubation of red blood cells with 2% 
sodium metabisultenin the presence of 250, 500 and 1000μg/ml of  Achillea fragrantissima 
methanolic extract.
 In 2010 Imaga discussed the research ndings of slected medicinal plants with antisickling properties 
which currently in use for the management of sickle cell anemia.
Ngbolua et al., in 2014, investigated Ethno-botanical survey, in vitro antisickling and free radical 
scavenging activities of Garcinia punctat Oli.. Their results showed that methanolic, ethyl acetate and 
dichloromethane soluble fractions, anthocyanins and organic acids exhibited a signicant 
antisickling and antioxidant activity compared to that of n-hexane soluble fraction.

4. Materials and Methods

4.1 Collection of plant specimen

The plant is collected from North Maharashtra Region in the period of September 2016. The plant was 

identied by Dr. Maroti Deshattiwar, Department of Botany, Moolji Jaitha College, Jalgaon.
Trigonella foenum (Fenugreek)
The taxonomical position is as follows: 
Kingdom : Plantae 

Division : Magnoliophyta 
Class : Magnoliopsida 

Order : Fabales 
Family : Fabaceae 

Genus : Trigonella 
Species : Foenum-graecum Linn.

.

Figure 1 Trigonella foenum

It is an erect hairy annual of the bean family, reaching 30-60 cm (1-2 ft.). It is an old medicinal plant. It 
has been commonly used as a traditional food and medicine. Fenugreek is known to have 
hypoglycemic, and hypocholesterolaemic effects, antiinammatory effects. Recent research has 
identied fenugreek as a valuable medicinal plant with potential for curing diseases and also as a 
source for preparing raw materials of pharmaceutical industry, like in steroidal hormones.
The plants leaves and seeds are widely consumed in Indo-Pak subcontinent as well as in other oriental 
countries as a spice in food preparations, and as an ingredient in traditional medicine. A wide range of 
uses were found for fenugreek in ancient times. Medicinally it was used for the treatment of wounds, 
abscesses, arthritis, bronchitis, ulcer and digestive problems. Traditional Chinese herbalists used it for 
kidney problems and conditions affecting the male reproductive tract. Fenugreek was, and remains, a 

183



food and a spice commonly eaten in many parts of the world (Snehlata and Payal, 2012).
Leaves: The leaves contain 7 saponins, known as graecunins. These compounds are glycosides of 
diosgenin. Leaves contain moisture 86.1%, protein 4.4%, fat 0.9%, minerals 1.5%, ber 1.1%, and 
carbohydrates 6%. The mineral and vitamins contents are calcium, iron, phosphorous, carotene, 
thiamine, riboavin, niacin and vitamin C (Snehlata and  Payal, 2012).
4.2 Preparation of extract of plant specimen
Leaves were separated, washed under continuous current of distilled water for 15 min and dried. After 
complete drying the material was crushed and grinded to form coarse powder. Powdered plant 
material was exhaustively extracted in Soxhlet apparatus with methanol and distilled water. The 
solvent extracts so obtained were then ltered to remove any suspended impurities. Each extract was 

0 0
concentrated under reduced pressure and controlled temperature (55 C to 60 C). btained extracts were 
labeled as Aq for aqueous extract and MeOH for methanolic extract and then preserved in dry, cool 
condition in desiccator and used for experimental purpose. 
4.3 Collection of blood sample
The blood samples used in the evaluation of the antisickling activity of the plant extracts in this study 
were taken from patients known to have sickle cell disease. The blood samples were collected in 
EDTA tubes and stored for maximum a few hours for the experiment.
4.4 Washing and Preparation of erythrocytes haemolysate
The erythrocytes were washed by centrifugation method as described by Alabdallat (2016). Within 2 
h of collection of blood samples, portion of 1.0 ml of the samples were introduced into centrifuge test 
tubes containing 3 ml of sterile normal saline. The erythrocytes were separated from plasma by 
centrifugation at 1200 X g for 10 min, washed three times by the same centrifugation method with 
sterile normal saline. The erythrocytes were nally re-suspended in 1.0 ml of this buffer and stored at 

0
4 C. The washed erythrocytes were lysed by freezing/thawing as described by Galbraith and Watts 
(1980) and Kamber et al., (1984). The erythrocytes haemolysate was used for polymerization 
analysis.   
4.5 Polymerization study
Sodium metabisulphite (Na S O ) induced polymerization of HbS molecules was ascertained as 2 2 5

described by Iwu et al., (1988) with minor modication according to Chikezie et al., (2010). The 
underlying principle is that HbS molecules undergo gelation when deprived of oxygen; sodium 
metabisulphite was used as reductant. The level of polymerization was monitored by recording 
increasing absorbance of the assay mixture with time. A 0.1 ml of HbS hemolysate was introduced 
into a test tube, followed by 0.5 ml of 150 mM phosphate buffered saline solution (NaCl 150mM, 
120mM Na HPO .2H O, 30mM NaH PO .2H O and pH=7.4) and one ml of distilled water. The 2 4 2 2 4 2

mixture was transfer into cuvette and 3.4 ml of 2 % aqueous solution of sodium metabisulphite was 
added. The absorbance of the assay mixture was recorded with a spectrophotometer at every 30 
second for 180 second at λmax = 700 nm (control sample). This procedure was repeated by 
substituting the distilled water with 1.0 ml of corresponding three increasing concentrations (250, 500 
and 1000 μg/ml) of the both extracts (test sample) and parahydroxy benzoic acid (5mg/ml). 
Percentage polymerization was calculated according to Chikezie et al., (2010).

th
Percentage polymerization =  [A /Ac ]  X  100t/c 180 sec

Where A =  Absorbance of test/ control sample at time t sec.t/c  
th th

Ac =  Absorbance of control sample at the 180 sec.180 sec  

Statistical analyses
All data were expressed as mean ± SE and the ANOVA was applied to determine the signicance of 
the difference between the standard group and experimental groups by Dunnett's test.

Table 1 Phytochemicals present in MeOH and Aq extracts of T. foenum-graecum leaves.
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+ = present, − = absent

Table 2 Percentage reduction of HbS polymerization in presence of aqueous and methanolic 
extracts of Trigonella foenum-graecum 
             leaves with time.

Each value expressed as mean ± SE, n=6, ***P<0.001, *P<0.05 Vs Standard

5. Results and Discussion
The qualitative phytochemicals analysis is useful in determining the presence of signicant chemical 
constituents of the extracts. The results of preliminary analysis of phytochemicals are given in Table 
1. Results indicated that methanol extract contain alkaloids, saponin, tannins, sterols, cardiac 
glycosides and phenol however aqueous extract showed  alkaloids, saponin, sterols, cardiac 
glycosides, avonoids and phenol.
The results presented in Table 2 showed that two extracts of Trigonella foenum caused signicant 
(p<0.001) reduction in HbS polymerization, when compared to standard. For instance, within 
experimental time of 30-180 seconds, the polymerization range was between 2.36-19.22% and 2.13-
17.4% upon the introduction on of aqueous and methanolic extract of Trigonella foenum respectively.  
Aqueous extract (250 and 1000μg/ml) at 90 second showed highest reduction in polymerization, 
96.59±0.14% and 97.64±0.16% respectively. However, at 60 second, 500μg/ml aqueous extract 
exhibited maximum reduction 82.93±0.14%. Methanolic extract (250 and 500μg/ml) caused 
97.87±0.17% and 94.39±0.13% reduction in polymerization at 90 second. At 180 second methanolic 
extract (1000μg/ml) inhibit the polymerization about 83.72±0.15%. After comparing the all test 
groups of both extracts, methanolic extract at 250μg/ml caused maximum reduction (97.87±0.17%) 
in HbS polymerization at 90 second, this fell gradually so that at the 180 second it was 97.19±0.17%. 
In present study, there was decrease in capacity of the both extracts to affect HbS polymerization 
between the 90-180 seconds.
In vitro deoxygenation of haemolysate HbS molecules by sodium metabisulphite caused aggregation 
and polymeriztion of the individual haemoglobin molecules. This process of gelation 
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(polymerization) of haemoglobin molecules resulted in increasing absorbance of the assay solution. 
The present study showed that, at 90 second, aqueous and methanolic extracts of Trigonella foenum at 
their lower concentration (250μg/ml) exhibited maximum reduction in polymerization. 
Previous reports have proposed the use of herbal preparations as candidate for management of sickle 
cell disease (Ekeke and Shode, 1985; Kade et al., 2003; Chikezie, 2006; Okpuzor et al., 2008; Imaga 
et al., 2009; Imaga et al., 2010). Their proposals were drawn from the fact that these plant extracts, 
from in vitro studies, exhibited anti-sickling/polymeriztion property. The ndings of this research are 
comparable to those previous reports. 
Research ndings have established that the capability of a biomolecule to impede in vitro 
polymerization depends on one or combinations of the following options: (a) the tendency and 
efciency to bind to the complimentary contact region/site of deoxyHbS monomers (Chang et al., 
1983; Charache et al., 1995; Abdulmalik et al., 2005); (b) modication of amino acid residues that 
contribute to the three dimensional structures of HbS contact region and other critical sites (Oyewole 
et al., 2008; Manning and Acharya, 1984; Xu et al., 1999); (c) stabilization of the R (relaxed) state of 
HbS molecule (Oyewole et al., 2008; Kark et al., 1978; Manning and Acharya, 1984; Stuart et al., 
1994). The diminishing capacity of the plant extracts to inhibit polymerization of deoxyHbS molecule 
with progression of experimental time suggest that the constituents of the extracts did not covalently 
modify the amino acid residues unlike other reported compounds (Jensen et al., 1973; Manning and 
Acharya, 1984; Charache, et al., 1995; Xu et al., 1999; Mehanna, 2001; Chang et al., 1983; 
Abdulmalik et al., 2005). 
Rather, the anti-polymerization principles of the plant extracts may have formed a relatively weaker 
hydrophobic interaction with the contact regions of HbS molecules that temporarily reduced 
polymerization of HbS monomers. Furthermore, the protein/ligand associations may have transiently 
stabilized the R-state conformation, but were subsequently displaced by more thermodynamically 
favorable interactions that cause and promoted haemoglobin polymerization (Chikezie, 2011). 
Therefore, the capacity of the two extracts to inhibit HbS polymerization was not sustained with the 
progress of experimental time.

6. Conclusion
For the rst time we recorded this results. The results obtained in this study have shown signicant in 
vitro antisickling activity of aqueous and methanolic extracts of leaves of Trigonella foenum. Further 
study on its isolation and characterization of active principle for antisickling activity is warranted.
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ABSTRACT:
The nanostructure material is mostly focus on current research of nanoscience and nanotechnology. In 
the present work, focus was benign synthesis of iron nanoparticles by controlled oxidation of iron 
nanoparticles in the aqueous phase. The wide use of iron oxide nanoparticles (Fe O  NPs) in various 2 3

applications has raised great concerns worldwide. In this work, we measured the potential harmful 
effects of Fe O  NPs on biochemical regulatory responses in common carp sh. In present study 2 3

suggest that, the alterations of these parameters can be used as nonspecic biomarkers to monitor the 
environmental risks arising from nanoparticles in aquatic ecosystem and also regulate the use, 
production and release of nanoparticles.
Key Words: Fe O  NPs Synthesis, Characterization, Toxicity, Fish Cyprinus carpio 2 3

Introduction
Nanotechnology, this fundamentally different area of nanotechnology results from starting at the 
atomic scale and building up materials and structures, atom. Nanotechnology is the science and 

-9technology of small things- in particular, things that are less than 100nm is size.  One nanometer is 10  
meters or about 3 atoms long.  For comparison, a human hair is about 60-80,000 nanometers wide. 
Nanotechnological products called often as a technology of the future used in various elds such as 
electronics, computer technology, cosmetics industry, in drug delivery or medical diagnostics and 
also in considerable interest as viable biomedical materials and research into them is growing due to 
their unique physical and chemical properties (Brigitta Szalay 2012). It is essentially molecular 
engineered nanoparticles in particular, having unwanted or unexpected negative impacts on 
biological systems, resulting in adverse consequences to human and environment.  However, there is 
a lack of information concerning the impact of NPs on human health, as it was proved that the 
nanoparticles could be administered to human body by several routes including inhalation, ingestion, 
dermal penetration, and injection, the potential risks and negative effects of NPs followed by the 
distribution of these nanoparticles to various tissues through systemic circulation (Burch, 2002). 
Present study data suggest that the alterations of these biochemical parameters can be used as 
nonspecic biomarkers to monitor the environmental risks arising from nanoparticles in aquatic 
ecosystem and also regulate the use, production and release of nanoparticles.
The engineered nanoparticles (ENPs) in science and technology can nish up in aquatic ecosystems 
and recently these particles come into view as a new class of pollutants (Matranga and Corsi, 2012). 
Aquatic environment is predominantly prone to contamination from engineered nanomaterials, and 
our knowledge on the behaviour, entry and toxicity of these materials is very limited (Canesi et al., 
2010; Scown et al., 2010). Previous studies indicate that exposure to ENPs could have harmful effects 
in invertebrates and shes (Nelson et al. 2010; Matranga and Corsi 2012). Therefore, studies on safety 
and ecotoxicity of NPs are of intense importance for the sustainable development of nanotechnology. 
Moreover, the studies on the acute toxicity of nanomaterials to aquatic organisms are lacking, and for 
this reason it has become vital issue (Taju et al., 2014). Consequently, the present investigation was 
carried out to evaluate short-term (24-h) exposure of Fe O NPs on certain biochemical of an Indian 2 3 

Commen carp.
Materials And Method
Materials
All chemicals used in the study were reagent grade without further purication. Sodium borohydride 
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(99.99 %), sodium carboxymethyl cellulose (CMC) (MW = 90,000), sodium borohydride(NaBH ) 4

were purchased from Aldrich,USA. All chemical have high percentage of purity. 

Synthesis of iron oxide nanoparticles
Iron oxide nanoparticles were prepared by controlled oxidation of iron nanoparticles in the aqueous 
phase. Typically, stabilizer 0.5 g of carboxy methyl cellulose was dissolved in 100ml of deionized 
water followed by addition of FeCl  (0.2 M,20 ml) N  was purged for 15 minutes to promote the 2 2

2+
formation of Fe  - CMC complex.  50 mL of NaBH  (0.2 M) was then added into this precursor 4

solution dropwise (5 mL/min) and the black iron NPs were formed immediately. Syntheses of NPs 
were carried out by Wang and Zhang (1997) method. After using Scaning Electron Microscope we are 
conrm the size of Iron Oxide Nanopartical, which size less than 100nm.

Characterization

FESEM Analysis: The particle size of the Fe O NPs was in the range of 50-100 nm (Fig 2).2 3

Biochemical parameters
The estimation of protein concentration was done by Biuret and Dumas described by Dumas et al., (1971). 

Glycogen was estimated following the Anthrone method of Van der Vier (1954). Results have been expressed 

as mg glycogen-g of tissue.

Result And Discussion

The toxicity of Fe O NPs to common carp was increased with concentration and with dependency. 2 3

Although Fe O NPs at a concentration of 1 mg/L produced no mortality in common carp and also for 2 3

control group were maintained for 24 Hrs. Mortality were calculated 24 hrs LC  of 2.5 mg/L. exposed 50

to concentrations of Fe O NPs separately exhibit many biochemical alterations (liver) have been 2 3

summarized in table 1., FESEM and IR g 2, and 3.
The release of nano products from various industrial sources can accumulate in the aquatic 
environment, and their potential for exhibiting environmental toxicity is also likely to increase 
(Scown et al., 2010). Previous studies on the acute toxicity of nanometals to aquatic organisms 
indicate that these materials can be lethal to sh with concentrations in the mg–lg/L range (Shaw and 
Handy 2011). Increase concentration of glycogen level as a result of stress, during the process of 
detoxication of active moieties and their metabolites. In the present investigation, no mortality was 
observed during the study period, and biochemical changes such as loss of equilibrium and gulping of 
air were noticed in sh exposed to high Fe O  NPs. A marked fall in the protein level in all the tissues of 2 3

the sh was observed on exposure to Iron oxide NPs. Due to the acute toxic stress and generally the 
breakdown of proteins dominates over synthesis under enhanced proteolytic activity and, indicating a 
tissue condition favoring anaerobic respiration to meet the energy demands when aerobic oxidation is 
lowered (Arora et al., 2012; Brigitta Szalay, 2012; Dissanayake 2015). 

Conclusion

Study concluded that of Fe O NPs by chemical reduction method using NaBH  and its toxicity test at  2.5ppm  2 3 4

and  under exposure Fe O NPs  alters biochemical contents like Glycogen were increase, Protein decreased in 2 3

the tissue of the sample sh, due to a decreased in the protein synthesis and cellular degradation.
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Fig 2. FESEM images of Fe O NPs2 3 

Table 1. Biochemical Parameters alters after exposure to

Fe  O  NPs at 24 Hrs.2 3

Fig 3. The IR of Fe  O NPs match with ref.2 3 
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ABSTRACT:
Nanotechnology has achieved a great deal of public interest due to the needs and applications of 
nanomaterials in many achieve such as industry, agriculture, business, medicine, public health and 
many others. Iron Oxide nanoparticles are increasingly used for environmental remediation; 
however, impacts of iron oxide nanoparticles on biochemical effect on the aquatic ecosystem remain 
poorly understood. The increasing production and use of iron oxide nanoparticles (Fe2O3 NPs) will 
inevitably result in a greater exposure risk for both people and the environment. Thus, it has become 
essential to assess the potential health and environmental effects of Fe2O3 NPs on humans, non-
human biota, and ecosystems. Hence, the present study of toxic effect of iron oxide nanoparticles on 
common carp sh. This study highlights the potential ecotoxicological effects of Fe2O3 NPs release 
in aquatic environments and may serve to encourage regulatory agencies in India to more carefully 
monitor and regulate the industrial use and disposal of Fe2O3 NPs.
Key words: Fe2O3 NPs, biochemical parameters, common carp sh (Cyprinus carpio).

INTRODUCTION
Nanoscience is the study of materials on the nanoscale level approximately between 1 and 100 nm 
(Rotello, 2003). Metal oxide nanoparticles are extensively used in a considerable number of 
applications in food, material, chemical and biological sciences (Aitken et al., 2006). It is well known 
that bulk materials based on TiO2, SiO2, aluminium and iron oxides have been massively produced 
for many years (Kadar et al., 2010).. Recently, nanoparticulate versions of these metal oxides have 
been manufactured and introduced in commercial products such as cosmetics and sunscreens (TiO2, 
Fe2O3 and ZnO) (Nowack and Bucheli, 2007). However,
due to the increasing interest of these nanomaterials to be used as potential devices for biomedical 
applications, water soluble iron oxide NPs is an active area of research. Iron is necessitated by most of 
living organisms because it is required for many to execute metabolic processes including oxygen 
transport, drug metabolism, steroid synthesis, DNA synthesis, ATP production and electron transport 
(Crichton, 1991). However, the use of iron in biological systems is associated with two problems: low 
solubility of free metal ions and generation of toxic oxidants. The increasing production and use of 
iron oxide nanoparticles (Fe O  NPs) will inevitably result in a greater exposure risk for both people 2 3

and the environment (Chen et al., 2011; Paur et al., 2011). Thus, it has become essential to assess the 
potential health and environmental effects of Fe O  NPs on humans, non-human biota, and 2 3

ecosystems. Hence, the present study of toxic effect of iron oxide nanoparticles on common carp sh. 
This study highlights the potential ecotoxicological effects of Fe O  NPs release in aquatic 2 3

environments and may serve to encourage regulatory agencies in India to more carefully monitor and 
regulate the industrial use and disposal of Fe O  NPs.2 3

NPs are of interest because of their novel properties such as small particle size, large surface-to-
volume ratio and greater reactivity Kashiwada et al., (2006). However, the unique properties of these 
materials have raised questions concerning potential adverse effects on human and environmental 
health (Polak et al., 2014; Soenen and De Cuyper, 2010). Metal oxide NPs may leak into natural 
bodies of water in their life cycles (production, storage, transportation, consumption, disposal, or 
reproduction), but relatively little is known about the magnitude of NPs released and exposed to 
organisms living in impacted aquatic environments, as well as the potential for toxic effects to aquatic 
species The increasing production and use of iron oxide nanoparticles (Fe O  NPs) will inevitably 2 3
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result in a greater exposure risk for both people and the environment. Thus, it has become essential to 
assess the potential health and environmental effects of Fe O  NPs on humans, non-human biota, and 2 3

ecosystems (Smith et al., 2007; Remya et al., 2014). Hence, the present study of toxic effect of iron 
oxide nanoparticles on common carp sh. This study highlights the potential ecotoxicological effects 
of Fe O  NPs release in aquatic environments and may serve to encourage regulatory agencies in India 2 3

to more carefully monitor and regulate the industrial use and disposal of Fe O  NPs.2 3

MATERIALS AND METHOD
Synthesis of iron oxide nanoparticles
Iron oxide nanoparticles were prepared by controlled oxidation of iron nanoparticles in the aqueous 
phase. Typically, stabilizer 0.5 g of carboxy methyl cellulose was dissolved in 100ml of deionized 
water followed by addition of FeCl  (0.2 M,20 ml) N  was purged for 15 minutes to promote the 2 2

2+formation of Fe  - CMC complex.  50 mL of NaBH  (0.2 M) was then added into this precursor 4

solution dropwise (5 mL/min) and the black iron NPs were formed immediately. Syntheses of NPs 
were carried out by Wang and Zhang (1997) method. After NaBH  was consumed, the compressed air 4

was bubbled into the solution at a ow rate of 40 mL/min. The solution turned brown due to the 
oxidation. To stop the oxidation, the particles were centrifuged and washed with ethanol twice. After 

0washing, the particles were redistributed in ethanol and dried in the oven at 90 C.

Synthesis and Characterization
Iron oxide (Fe O ) nanoparticle was synthesized by the slow chemical reduction method.  5 mM 2 3

aqueous solutions of FeCl  (Merck) were prepared using de-ionized water.  After the mixture was 3

stirred for 20 min, pH was adjusted to 7.0 with a 5M NaOH solution; subsequently 10 ml of a 10 mM 
aqueous solution of NaBH  was poured instantaneously.  A ne precipitate was obtained and ltered, 4

then washed three times with de-ionised water, after that water was removed with NaBH4.  NaBH4 
was used as a dehydrating agent since it has a high solubility for water but not for the mental salts 
involved. After using scaning Electron Microscope we are conrm the size of Iron Oxide 
Nanopartical, which size less than 100nm.

Characterization

FESEM Analysis:

The particle size of the Fe O NPs was in the range of 50-100 nm (Fig 2). The FE-SEM image also 2 3

reveals that iron nanoparticles tend to from a chainlike aggregate due to the magnetic attractive force 
between particles. These chain-like nano iron aggregates were also observed by (Phenrat et al., 2007).

Biochemical parameters-Estimation of lipids: The estimation of total lipid concentration was done 
by Folch et al., (1957). 

Result And Discussion

The toxicity of Fe O NPs to common carp was increased with concentration and with dependency. 2 3

Although Fe O NPs at a concentration of 1 mg/L produced no mortality in common carp and also for 2 3

control group were maintained for 24 Hrs. Mortality were calculated 24 hrs LC  of 2.5 mg/L. exposed 50

to concentrations of Fe O NPs separately exhibit many biochemical alterations have been 2 3

summarized in table 1., FESEM and IR g 2, and 3.
Relatively small amount of work is available in the literature that discusses the toxicity of Cu 
nanoparticles in sh (Scown et al. 2010). The release of nano products from various industrial sources 
can accumulate in the aquatic environment, and their potential for exhibiting environmental toxicity 
is also likely to increase (Scown et al. 2010). Present study shows acute toxicity of Cu nanoparticles 
for common carp (C. carpio) as 2.5 mg/L and this is well in accordance with the acute toxicity of Cu 
nanoparticle in sh (24 h LC50) and principal toxic mechanisms were probably associated with the 
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physical and chemical characteristics of Cu nanoparticle and also reported as nanoparticles will cause 
toxic effect (Ramesh et al., 2014) Previous studies on the acute toxicity of nanometals to aquatic 
organisms indicate that these materials can be lethal to sh with concentrations in the mg–lg/L range 
(Shaw and Handy 2011). In the present investigation, no mortality was observed during the study 
period, and biochemical changes such as loss of equilibrium and gulping of air were noticed in sh 
exposed to high Fe O  NPs. A marked fall in the lipid level in all the tissues of the sh was observed on 2 3

exposure to Iron oxide NPs. Due to the acute toxic stress and generally the breakdown of proteins 
dominates over synthesis.  (Arora et al., 2012; Brigitta Szalay, 2012; Dissanayake 2015)

Conclusion
Study concluded that of Fe O NPs  by chemical reduction method using NaBH  and its toxicity test at  2.5ppm  2 3 4

and  under exposure Fe O NPs  alters biochemical contents like lipid were decreased, The present data happens 2 3

to constitute the rst repor in Fe O NPs toxicity to shes.2 3
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Completely Oxidised 

Fe O2 2 Fig 3. The IR of Fe  O NPs match with ref.2 3 

Table 1. Biochemical Parameters alters
after exposure to Fe  O  NPs at 24 Hrs2 3
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ABSTRACT:
Earthworm is well known annelid popular as farmer's friend. Abundantly found in damp area. 
Earthworm has efciency to live in degraded material which contains many microbiota.  The 
products of earthworm are vermicompost, vermiwash etc. The vermiwash contains many enzymes 
which has medicinal as well as agricultural activities. In relation to this, in present study an attempt 
has been made to evaluate the potency of coelomic uid of earthworm against some microbial strains 
like Salmonella typhi, Staphylococcus aureus, Proteus vulgaris, Escherichia coli, Bacilus subtilis etc. 
The antibacterial activity was determined by well plate diffusion method by measuring the inhibition 
zone. Therefore, it is necessary to exploit the earthworm culture through the broad view of its 
scientic values and conservation. 

Keywords: Earthworm, Antibacterial activity

Introduction
Earthworm is well recognized annelid in agricultural sector due to its productivity i.e. vermiwash and 
vermicompost. Both are best solid and liquid biofertilizer and they are best alternative for chemical 
fertilizers. Both vermicompost and vermiwash contain not only micronutrients like Potassium, 
Calcium, Ferrus, Magnesium, Nitrogen,  Copper , Manganese, Zink etc. but bacteria and fungi also 
present, which is benecial to increase soil productivity. Earthworm is well recognized in science 
community also for the reason that they use in ancient time as a food source as well as treatments of 
various ailments, like rheumatism, paralysis, headache, toothache, kidney diseases, muscle tone, skin 
diseases etc. Since to see all these properties the earthworm is vital creature so it is essential for both 
farmer and science community. The earthworm is easy to culture as they feed on organic matter which 
found anywhere. It is noticeable that the earthworm live with many microbes since it remains safe that 
means earthworm have an such type of molecule which is protect them from this microbes. In this 
regard present research work evaluates the coelomic uid of Indian earthworm “Eisenia spp.” for its 
antimicrobial potential. 
Material and Method 
Collection of coelomic uid:
Collection of coelomic uid is done by using 3.8 V batteries that remains no harmful effect on 
earthworm’s body. After collection of coelomic uid earthworms release in to culture. In this method 
of collecting the coelomic uid, 7 to 8 earthworms were used. The earthworms were taken in large 
petri plate and stimulate the earthworm with gentle shock using 3.8 V batteries. After 10- 15 sec. from 
stimulation earthworms secrete off white colour coelomic uid. Coelomic uid was seemed like thick 
sputum, that’s why it collects after dilution of distilled water. The concentration of coelomic uid 
obtained by substraction of added distilled water from total obtained coelomic uid.

Fig. Extraction of coelomic uid
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Microbes used in present study:

In present research work, two gramm positive strains and three gramm negative strains, namely 

Bacillus subtilis, Staphylococcus aureus, Salmonella typhi , Escherichia coli,  Proteus vulgaris. All 

strains were collected from department of Microbilogy, Moolji Jaitha College, Jalgaon. 

Culture Media and Inoculum

Nutrient agar was used for culturing and preparing agar plates. Certied bacterial strains were used 

for antibacterial study i.e. Bacillus subtilis, Staphylococcus aureus, Salmonella typhi, Escherichia 

coli, Proteus vulgaris. Using Agar well diffusion plate which is adapted from Mahajan et. al. (1999),   

the media used for microbial culture for bacteria was Nutrient agar. The bacterial cultures inoculated 

in NA were incubated at 37°C for 12 hours. The suspension was established between 0.08 and 0.10 

AU which is equivalent to 0.5 McFarland 108cfu/ml, sterile nutrient broth.

Values expressed as mean ± standard error

Table:  Zone of Inhibition of antibacterial activity by well diffusion method
The antibacterial activity determine by measuring zone of inhibition on agar plate after incubation at 
370 C for 12 hours. The data arrange statistically as Mean ± SE of mean values of zone of inhibition. 
The coelomic uid shows highest antibacterial activity against Salmonella typhi that is 4.16 mm ± 
0.47 mm and for standard is 5.33 mm ± 0.33 mm, which is close to each other. The zone of inhibition 
of coelomic uid against Staphylococcus aureus, Proteus vulgaris, Escherichia coli, Bacilus subtilis 
is 4.16 mm ± 0.74 mm, 5.00 mm ± 0.36 mm, 3.16 mm ± 0.40 mm, 4.83 mm ± 0.30 mm respectively. 
The zone of inhibition for standard against Staphylococcus aureus, Proteus vulgaris, Escherichia coli,  
Bacilus subtilis 13.16 mm ± 0.65 mm, 19.66 mm ± 0.42 mm, 8.33 ± 0.42, 20.16 mm ± 0.60 mm 
respectively. 

Fig. 2: Plates showing zone of inhibition.

Discussion

Microorganism  Inhibition zone [Std( mm)] Inhibition zone (mm)

Staphylococcus aureus 13.16 ± 0.65   4.16 ± 0.74

Salmonella typhi  5.33 ± 0.33   4.16 ± 0.47

Proteus vulgaris  19.66 ± 0.42   5.00 ± 0.36

Escherichia coli  8.33 ± 0.42   3.16 ± 0.40

Bacilus subtilis  20.16 ± 0.60   4.83 ± 0.30
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Earthworm immunity is somewhat like vertebrates involves both humoral and cellular mechanisms. 
The Ph. Roch in 1979 study and evaluate the polymorphic system of proteins in earthworm and they 
get evidence that in the secretion of chloragogen cells have bacteriostatic and plasma clotting systems 
are present in earthworm. Cho et. al., (1998) isolate and purication of proline rich antibacterial 
peptide “Lumbricin” from earthworm “Lumbricus rubellus”.  Shobha and Kale (2007) evaluate the 
Antimicrobial potency of earthworm, Eudrilus eugeniae against some soil born plant pathogens. On 
the other hand earthworm play important role in soil fertility also In 2013, M. Grdisa study on the role 
of earthworm in soil fertility and conclude that the earthworm is valuable and low cost source of many 
biomolecules they have whole variety of applications which is remarkably increase crop yielding and 
also effective in veterinary and human medicine. For this instances Eisenia spp. used in present study 
since the properties of above foreign earthworm may be transmit in Indian earthworm also i.e. Eisenia 
genera. The evidence shows in our result the coelomic uid of Eisenia spp. is effective against 
Salmonella typhi, Staphylococcus aureus, Proteus vulgaris, Escherichia coli, Bacilus subtilis.

Conclusion
On the basis of result it has been concluded that the earthworm is essential creature for farmer 
community as well as in science community. The agricultural eld is mostly depending on the 
nutritive fertilizers for increasing crop yielding capacity. The vermicompost and vermiwash is the 
best biofertilizer as compare to chemical fertilizers and it is safe to use, available easily, and 
ecofriendly. On the basis of our experiments the Eisenia spp. has a potential to inhibit some bacterial 
strains which is pathogenic to higher animal. especially coelomic uid is strongly effective against 
Salmonella typhi. The earthworm gives us such amazing product which play vital role in agro as well 
as in human therapeutic also. So it is essential to conserve the earthworm in broad scale.  
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Determination of the antibacterial activity Antibacterial activity of coelomic uids of earthworms 
was performed by dilution and agar diffusion assays against Gram negative and Gram positive 
bacteria (Table 1). Table 1. List of test organisms
Bacteria species
Citrobacter freundii
Pantoea spp.
Enterobacter cloacae
Klebsiella terrigena
Klebsiella pneumophila
Bacillus pumilus
Acinetobacter calcoaceticus
Bacillus megaterium
Bacillus cereus
Chryseomonas luteola
Stenotrophomonas maltophilia
Serratia marcescens
Non-diluted coelomic uid of (V) displayed antibacterial activity against a broad spectrum of 
bacteria, including Citrobacter freundii, Pantoea spp., Enterobacter cloacae, Klebsiella terrigena, K. 
pneumophila, Bacillus pumilus, B. megaterium, B. cereus, Chryseomonas luteola, 
Stenotrophomonas maltophilia and Serratia marcescens (Table 2). Although, diluted (V) uids was 
not effective as non-diluted (V) uid, just B. megaterium strain was inhibited at least 50% ratio by all 
diluted (V) uids. The antibacterial activity of (S) was less effective than (V) (Table 2). Non-diluted 
(S)
inhibited also nine bacteria species (C. freundii, Pantoea spp., E. cloacae, K. pneumophila, B. 
pumilus, B. megaterium, B. cereus, C. luteola and S. maltophilia). Additionally, Non-diluted (B) was 
effective on 8 bacteria species (C. freundii, E. cloacae, K. terrigena, K. pneumophila, B. pumilus, B. 
megaterium, S. maltophilia and S. marcescens). Nevertheless, all diluted (1:10, 1:100, 1:250 and 
1:500) and non-diluted (B) suspensions were effective on C. freundii, B. megaterium and S. 
marcescens, whereas all dilutions of (V) and (S) only inhibited B. megaterium. In these experiments, 
growth of Acinetobacter calcoaceticus was not inhibited by any coelomic uid suspensions. The 
antibacterial activity of coelomic uids of three earthworms groups could not be detected with 
diffusion method (data not shown).
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ABSTRACT:
Cu-NPs are the unique properties and behavior of matter at the nanoscale. The impacts are related to 
the smaller size of the particles, their increased reactivity as a result of greater surface area per 
particle, or the greater number of particles in a concentration. With this respect that, the sh (animal 
model) cannot be effective to prevent xenobiotics, the particles also can enter the muscle easily. In the 
present study, toxicity and its biochemical effect on sh. As we know that one of the healthy foods for 
humans is sh. Knowing the fact that how engineered nanoparticle can affect sh and its body is 
becoming a hot topic, from this point of view, we have synthesized Cu-NPs by Crighton's method, 
their effect and potential in use of aquarium sh and farm sh as animal model for investigation. The 
current ndings indicate that preventing the entry of Cu-NPs into the aquatic environment would 
seem to be essential.
Key words: Cu-NPs, biochemical parameters, common carp sh (Cyprinus carpio)

The research in nanotechnology has gained a signicant priority worldwide. Many engineered nano 
size materials have been extensively used in consumer products but the adverse effects of these 
nanoparticles on the environment and organisms have recently drawn much attention (Aasma 
Noureen and Farhat Jabeen (2015). Nanoparticle (NP) is a microscopic object that behaves as a whole 
unit with respect to its transport and properties and differs largely from bulk materials of the same 
composition. The properties of NPs vary with size, shape and chemical environment and despite their 
widespread applications; NPs associated toxicity has gained signicant importance in the last decade 
(Murray, Kagan, and Bawendi, 2000). Owing to its increased usage, there is an inevitable discharge of 
nanomaterials and of their byproducts from the industries in the aquatic environment, which causes 
adverse effects in the organisms (Mueller et al., 2012).   Knowledge on the interaction of NPs with 
biotic and abiotic components is scarce and currently there is no reliable method to assess 
nanomaterial toxicity (Arora, Rajwade, and Paknikar, 2012). However, it has been suggested that the 
bioavailability of metal NPs by aquatic pollution and subsequent accumulation in sh constitute a 
substantial risk to human health and to the environment (Shaw and Handy, 2011).  
Nowadays, copper and its alloy nanoparticles have been prepared and used widely in microelectronic 
device, magnetic recording media and catalyst industry. The potential toxicity of copper 
nanoparticles (nano-Cu) has received increasing concern. Copper nanoparticles are generally used as 
antimicrobial (antiviral, antibacterial, and antifouling, antifungal), antibiotic treatment substitutes, 
nanocomposite coating, catalyst, lubricants, inks, ller materials for enhanced conductivity and wear 
resistance (Brownheim, 2011). Fish are vulnerable to copper nanoparticles because it can induce gill 
injury and acute lethality. Nano size copper particles are extensively used as a bactericide, additives in 
inks, lubricants, metallic coatings of circuits and batteries, for ltration of air and liquid. Metal oxides 
NPs such as copper (Cu), silver, titanium have garnered signicant attention due to their negative 
ecological effects. Though the contamination is minimal, separate pockets of lakes and ponds isolated 
from the main river stream have a high level of metallic contamination. A wide range of NPs is being 
used as biosensor immobilizers for greater sensitivity and specicity. 
The common carp, Cyprinus carpio is a freshwater teleost cultivated in various parts of the world, 
including India owing to its low cost of production, high muscle content and easy rearing. Despite its 
economic importance, this teleost is referred as an ideal experimental animal model for studying 
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ecology, developmental biology, and evolution. Therefore, the possible health effects and toxicology 
of Cu-NPs have caused great concerns in both the public interest. Hence, common carp research has 
received more attention in recent years for toxicity test. Fish are vulnerable to copper nanoparticles 
because it can induce gill injury and acute lethality. The present study aims to examine the effect of 
Cu-NPs toxicity of the common carp. However, the dosages used in our experiments were lower than 
other studies.

Materials And Method
Synthesis and Characterization
For the synthesis of Cu nanoparticles 10ml 1mM of CuCl2 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 pale greenish. The synthesized CuNPs 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 solutions of Cu+ and NaBH4. After using Scaning Electron Microscope we are 
conrm the size of Cu-Nanopartical, which size less than 100nm.

FESEM Analysis:

The particle size of the Copper NPs was in the range of 50-100 nm (Fig 2). The FE-SEM image also 
reveals that Copper NPs.  

Biochemical parameters:
The estimation of protein concentration was done by Biuret and Dumas described by Dumas et al., (1971). The 

lactate dehydrogenase (LDH) activity was determinated by the method of Nachlas et al., (1960) as modied by 

Pramilamma et al., (1975).

RESULT AND DISCUSSION

The toxicity of Cu NPs to common carp was increased with concentration and with dependency. 
Although Cu NPs at a concentration of 1 mg/L produced no mortality in common carp and also for 
control group were maintained for 24 Hrs. Mortality were calculated 24 hrs LC  of 0.75ppm. exposed 50

to concentrations of Fe O NPs separately exhibit many biochemical alterations have been 2 3

summarized in table 1. and FESEM and IR g 2, and 3.
In all tissues, there were interactions between time and Cu-NP levels, and also some signicant 
differences were observed in Cu levels throughout the experiment. In this study, the Decrease activity 
of stress enzyme LDH indicates the alteration of normal homeostasis. The effect of metal NP on renal 
functions in other species is corroborative to present report (Handy et al., 2011).
Alterations in the LDH isoenzyme spectrum tissues, induced by toxic conditions, reect metabolic 
cellular dysfunction of these tissues. The degree of tissue damage and the LDH isoenzyme pattern 
reects which tissues are damaged. LDH isoenzymes are suitable tools for the indentication of 
damaged organs. The roles of this enzyme as observed in the different animals when treated with the 
different pesticides were reported earlier (Velisek et al., 2008). The present study also analyzed the 
selected tissue as a central compartment for Cu metabolism.

Conclusion 
Synthesis of copper nanoparticles by chemical reduction method using NaBH4. 2.Cu Nanoparticles 
shows toxicity at 0.75 ppm. 3. Protein concentration decreases and also LDH activity.
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ABSTRACT:
The mosquitos are one of the potent vector for sparing diseases. Globally, different products in the 
form of biological, electrical and chemical sources are being used to control the menace of 
mosquitoes. here a attempt to control this vector using commonly used editable herbal products from 
Kitchen. In this we used clove in leman to repeal mosquitoes and it found non allergic and totally safe 
to human.

Keyword: Lemon, clove, mosquito repellant

Introduction 
Today's market is ooded chemical based mosquito repellent which were proved harmful & 
poisonous by the most researchers. Commercial repellents are prepared by using chemicalsl ike 
allethrin, N-N-diehyl-m-toluamide, dimethylphthalate and N, N-diethyl mendelic acidamide. It has 
been reported that these chemical repellents are not safe for public use Because of unpleasant smell, 
oily feeling to some users and potential toxicity (Pal et. al; 2011). Synthetic mosquito repellent used 
for control of vectors are causing irreversible damage to ecosystem and also chemicals are non-
degradable in nature. The WHO reports that malaria, parasitic disease transmitted by mosquitoes. 
Mosquitoes are transmitted parasites and pathogens (Geeta and Roy 2014). They spread disease like 
malaria, dengue, Chikungunya. Mosquito can transmit malaria to more than 700 million people 
annually worldwide. Present investigation will emphasize on the preventive approach pertaining to 
malaria. Various herbal sources with mosquito repellent activities have been claimed in various 
Traditional resources like Ayurveda (Wannang et al, 2015).  To evaluate the use of effective and 
affordable mosquito repellents activity of natural product to minimize the side effect of chemical 
insect repellant. An attempt has been made to prepare herbal based mosquito repellent several 
formulations like lemon and clove. Repellent Activity Repellent Activity of lemon and clove repellent 
activity was found to be approximately within 5-7cm area from where the prepared formulation was 
kept.

Materials and methods
The Citrus limon (Lemon) Linn. collected from eld  and Syzygium aromaticum (clove ) Linn were 
collected from Market.

Mosquito larva containing water sample was collected 
from lotus pond situated in the Moolji Jaitha College, 
Jalgaon, Maharashtra. The collected sample is kept in 
the laboratory up to adult mosquito development inside 
net to avid absconding (Pal et al 2011).
To test the effect we make two compartments both 
having equal amount of mosquitoes. One compartment 
is for test and other is control. The test compartment has 
cloves inserted into half slice of lemon. Last four days 
of experiment we put clove powder with lemon juice in 
compartment II.
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Days  No. of Mosquito  Compartment   I  Compartment II 

1            25         20±1.34         5±0.98

2            23         19±1.22         4±1.15

3            18         12±1.38         6±1.22

4            14         10±1.18         4±0.85

Days  No. of Mosquito  Compartment   I  Compartment II 

1  18   14±1.25  4±0.98

2  24   16±1.35  8±0.96

3  19   15±1.38  4±0.92

4  25   18±1.36  7±.89

Table 1 Effect of cloves inserted in Leman on mosquitoes 

Table 2 Effect of lemon juice mixed with clove powder on mosquitoes 

Results and Discussion 
· In this research work, Natural base mosquito repellent was formulated successfully.
· Evaluation studies showed that the clove inserted in lemon was determined very 
 efcient, convenient, and safe to use as up to 8 days of experiment. 
· From this data it may be concluded that, strong effectiveness of clover powder and 
 lemon juice shows up to last 4 days of experiment. No any complaints about allergic 
 consequences. So, it is totally safe product.
· Although the formulation was not able to treat the malaria but it can minimize the 
 prevalence of the disease. The formulation was also ecological, economical and 
 pocket friendly.
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Introduction:
Customer satisfaction is a term used to explain a situation when an exchange meets the wants and 
potential of its user. It captures the provision of goods or services that fulll the customer’s 
expectations in terms of quality and service in relation to the price paid. Customer satisfaction, as a 
business term, can also be used to measure how the supply of products or services surpasses customer 
expectations. 
The retail sector includes all the shops that sell goods to the ultimate customer, who buys them for 
personal and not business use. It encompasses all kinds of shops, from kiosks and small groceries to 
supermarket chains and large department stores. In addition to traditional bricks-and-mortar shops, 
the retail sector includes mail-order and online businesses. 
The growth in the Indian organized retail market is mainly due to the change in the consumer’s 
behavior. This change has come in the consumer due to increased income, changing lifestyles, and 
patterns of demography which are favorable. Now the consumer wants to shop at a place where he can 
get food, entertainment, and shopping all less than one roof. This has given Indian organized retail 
market a major boost.
Review Of Literature:
U.  Dineshkumar, P. Vikkraman, (Sep-Oct. 2012), “Customers Satisfaction towards Organized Retail 
Outlets In Erode City”, in this research involves Customer satisfaction is widely recognized as a key 
pressure in the formation of consumers' future purchase intentions. Satised customers are also likely 
to tell others of their favorable experiences and thus engage in positive word of mouth advertising. 
The present study aims to investigate customer satisfaction in the organized retail outlets in Erode city 
of Tamil Nadu state in India.

Dr. S. Rosita, assistant professor, department of commerce, Madurai Kamaraj University, Madurai. e. 
Anand Kumar, research scholar, department of commerce, Madurai kamaraj University, Madurai. 
“customers’ perception & satisfaction in organized retail sector in india”(August 2014), 
INTERNATIONAL RESEARCH JOURNAL OF MANAGEMENT AND COMMERCE 
VOLUME-1, ISSUE-5 ISSN: (2348-9766) in this research involvesRetailing, both as a consumer 
pastime and as an organizational activity, has changed signicantly during recent years. It is one of the 
world's largest and most diverse industries. The Indian retail industry is no more nascent today.

Research Methodology:
Objective:-
1) To study customer awareness of organized retail sector.
2) To study of customer behavior of organized retail sector. 
3) To study the customer satisfaction level regarding organized retail sector.

Primary Data:- 
Primary data is collected from customers through questionnaire method which involves close ended 
questions. And researcher is used observation and discussion method.

Secondary Data:
The secondary data includes books, magazine, research paper, newspaper, articles etc. but out of these 
researchers is used research paper and internet website for collection of already published data. 
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Sample Size:-
Researcher is selected 100 Customers as a sample. These customers are doing shopping from Big 
Bazar, D-Mart, NavjivanSupershop, and other shops.

Data Analysis And Interpretation
4.1. Organized Retail Sector Prefer For Shopping

Table 4.1 Organized Retail Sector Prefer For Shopping

Interpretation:-
28% customers say that they prefer for shopping D-Mart. 22% customers say that they prefer for 
shopping Big Bazar. 20% customers say that they prefer for shopping Navjivan. 10% customers say 
that they prefer for shopping Shubham Super Shop. 20% customers say that they prefer for shopping 
Other Shop.

4.2 Reason for like to Particular Retail Chain
Table 4.2 Reason for like to Particular Retail Chain

Interpretation: Out of 100 customers, 15% customers like to particulars retail chain due to free 
offers.80% customers like to particulars retail chain due to discount scheme.70% customers like to 
particulars retail chain due to attractive price.50% customers like to particulars retail chain due to 
customers service.95% customers like to particulars retail chain due to wide range of choice.

4.3Retail Chain Visit for Shopping

Table 4.3 Retail Chain Visit For Shopping

Option   No. of respondent Percentage

D-Mart    28   28%

Big Bazar   22   22%

Navjivan   20   20%

Shubham Super Shop  10   10%

Other    20   20%

Option    No. of Respondent Percentage

Free offers    15   5%

Discount Scheme   80   26%

Attractive Price   70   22%

Customer Service   50   16%

Wide range of choices   95   37%

Other     0   0%

Option    No. of Respondent Percentage

Big Bazar    90   37%

D-mart     60   25%

Navjivan    50   21%

ShubhamSupershop   40   17%
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Interpretation:-
Out of 100 customers, 90% Customers visit to Big Bazar for shopping. 60% Customers visit to d-mart 
for shopping. 50% Customers visit to local market for shopping. 40% Customers visit to super shop 
for shopping.

4.4 Retail Chain for Regularly Shopping

Table 4.4 Retail Chain for Regularly Shopping

Interpretation:- 
Out of 100 Customers,75% Customers visit to Big Bazar for regularly shopping.30% Customers visit 
to D-Mart for regularly shopping. 40% Customers visit to local market for regularly shopping.35% 
Customers visit to super Shop for regularly shopping.

4.5 Satised Regarding Shopping In Organized Sector
Table 4.5 Satised Regarding Shopping In Organized Sector

Interpretation:- 
Out of 100 respondents, 72% customers are satised regarding shopping in organized sector.28% 
customers are not satised regarding shopping in organized sector.

4.6Satisfaction Level of Customers

Table 4.6 Satisfaction Level of Customers

Interpretation:-
Out Of 100 customers,28% customers are strongly satised regarding organized retail sector like Big 
Bazar and D-Mart. 32% customers are satised regarding organized retail sector like Big Bazar and 
D-Mart. 20% customers are neutral regarding organized retail sector like Big Bazar and D-Mart. 12% 
customers are Dis-satised regarding organized retail sector like Big Bazar and D-Mart. 8% 
customers are strongly dis-satised regarding organized retail sector like Big Bazar and D-Mart. 

Option    No. of Respondent Percentage

Big Bazar    75   75%

D-mart     30   30%

Navjivan    40   40%

Shubham Supershop   35   35%

Option    No. of respondent Percentage

Yes     72   72%

No     28   28%

Total     100   100%

Option    No. of Respondent Percentage

Strongly satised   28   28%

Satised    32   32%

Neutral     20   20%

Dis-Satised    12   12%

Strongly Dis-Satised   8   8%
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FINDINGS: 
 • Maximum respondents (i.e. 28%) customers say that they prefer for shopping D-Mart 
  and Big Bazar.
 • Maximum respondents (i.e. 90%) Customers visit to Big Bazaar for shopping.
 • Maximum respondents (i.e. 95%) customers like to particulars retail chain due to wide 
  range of choice.
 • Maximum respondents (i.e. 75%) Customers visit to Big Bazaar for regularly 
  shopping.
 • Maximum respondents (i.e. 72%) customers are satised regarding shopping in 
  organized sector.
 • Maximum respondents (i.e. 28%) customers are strongly satised regarding 
  organized retail sector like Big Bazaar and D-Mart. 
 • Maximum respondents (i.e. 72%) Customers say that organized sector provide more 
  facilities.

Conclusion:
Customers prefer organized retail sector for shopping. Maximum customers are say that they prefer 
for shopping D-Mart and Big Bazaar. They visit to Big Bazaar for shopping. Maximum customers like 
to organized retail chain due to wide range of choice and they visit to Big Bazaar for regularly 
shopping.
Customers are strongly satised regarding organized retail sector like Big Bazaar and D-Mart but 
some are satised regarding shopping in organized sector.
Customers say that organized sector provide more facilities like as free offers, discount, attractive 
price and they purchase cloths in organized retail sector.  

Suggestions:
1) The consumer should be careful while making purchase decision they should be not be carried 
away with the promotional strategies employed by the retailers and make a proper analysis and make a 
purchase.
2) As a far as the organized retail sector is concerned they should make a careful study before making 
investments because the need of the hour and biggest challenge is the retail space and the cost of 
rentals. 
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ABSTRACT:
Jalgaon Citizens are suffering from improper waste management and diseases that spreads through 
proliferation and incubation of ies, mosquitoes etc. on such dirty waste disposal sites. At one side 
Jalgaon City Municipal Corporation is incurring huge expenditure on waste management for better 
public health, whereas on another side Jalgaon Citizens is also incurring huge medical cost because of 
improper waste management by Municipal Corporation. These shows the lacunas of JCMC waste 
Management System. Present research paper studies the actual situation in terms of cost and provides 
suggestions for effective and efcient waste management system for Jalgaon City Municipal 
Corporation.

Introduction
House waste disposal containers and sites are found within and outskirts of Jalgaon City, turning into 
root source of contamination due to incubation and proliferation of ies, mosquitoes and rodents. This 
is turning into transmission of diseases like Dengue, Swine Flu, Malaria, Chikun Gunia etc. It not only 
affects population’s health but also nancial positions. Further it is troubling question that to whom 
the liability of waste management lies with, Government or individuals. Therefore, this study is 
design to answer the above Questions and measure for good waste management system.

Objectives
Objective of the present study are 
 • To study the waste disposal behavior of Jalgaon City Public.
 • To compare cost of waste management and its adverse impact on public health and 
  nancial position.
 • To suggest healthy & economic household garbage disposal System

Hypothesis
H0— there is no relation between waste management practice and public health   
Ha—there exists relation between waste management practice and public health 

Research Methodology
Primary data is collected through observations and questionnaires. Sample size is determined by 
Cochran’s (1977) formula. Actual sample size was 171 out of which 111 respondents responded to 
questionnaire. Simple Convenient Sampling Technique is used to collect the primary data. Primary 
data also include unstructured interviews of Public Health Ofcer, Jalgaon City Municipal 
Corporation.
         Secondary data is collected through newspaper cuttings, Articles and research papers in 
renounced journals, Reports published by Jalgaon City Municipal Corporation, Web sites etc. 
Hypothesis is proved with the help of chi-square test for associations

Importance
 • Helps to take actual scenario of present waste management system giving its lacunas.
 • Suggestions from the project shall be referred to other municipalities also for better, 
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  healthier and effective waste management practices.
Limitation
Present study suffers from some limitations, which are as follows,
 • Reliability of primary data depends on response from respondents
 • Due to improper management, secondary data collected from Jalgaon Municipal 
  Corporation is Difcult. 

Present Waste Management System of Jalgaon City
According to the law, responsibility of city waste management lies with Area Municipal Corporation. 
In case of Jalgaon City, department of Public Health along with Public Health Ofcer is shouldered 
with the responsibility of Jalgaon City Waste Management. With objective of making this job easy, 
effective and more efcient, the contract of Jalgaon City Waste Collection and Disposal for 20 yrs. 
was given to Hunjar Biotech Pvt. Ltd (a company with green technology to recycle Mixed Solid Waste 
into valuable green products.  ). on 12th June 2010. The project was inaugurated by Past President of 
India Smt. Pratibhatai Patil. Project ran very well till 2013. But on 24th June, 2013 the contractor stop 
this project without any prior notice to JCMC. From thereafter the responsibility of Jalgaon City 
Waste Management is looked after by Department of Public Health JCMC.
However improper and awful management by this department has led to incure huge cost which was 
revealed during “Swaccha Bharat Abhiyan Sarvekshan”. 

Cost incurred by this Department on diesel and maintenance is as follows –.

Current Workforce cost (2016-17)

Expected workforce cost according to SWM Survey 2017

Overowing garbage and waste bin in and around Jalgaon City has resulted in trafc jam on main 
roads of city and many people have suffered from diseases which spread through Mosquitos, Flies 
proliferating on such overowing garbage bins. Further JCMC is not caring our proper waste disposal 
procedure. All collected City garbage is dumped at the place of project of JCWM given to Hunjar 
Biotech Pvt. Ltd on contact basis. This improper dumping of garbage has resulted in pollution of air, 

Years    Diesel (Rs.) Maintenance (Rs.)

2014-15   1,17,08,322  18,32,207

2015-16   1,05,93,235  26,28,323

2016-17 (till 30 Nov)  84,07,994   14,00,217

Employees Monthly Pay    Annual Pay Total

276  17,000  2,04,000 5,63,04,000

654  7,250  87,000  5,68,98,000

930      1,32,02,000

Employees Monthly Pay Annual Pay Total

1,213  17,000  2,04,000 24,74,52,000

654  7,250  87,000  5,68,98,000

Total      30,43,50,000
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earth and environment.
          On the one side JMCM is showing huge cost on waste management, at the same time Jalgaon 
citizen are suffering from medication and many complexities due to improper waste management. 
Hence cost incurred by JMCM is not going back to Jalgaon Citizen in the form of Clean City 
Management.
This shows that, Department of Public Health and JCMC has failed to fulll its responsibility of 
Jalgaon City Waste Management.

Review of literature
A report by Asian Development Bank on Solid Waste Management in Nepal: Current Status  and 
Policy Recommendations (2013)Notied that household waste contributed about 50 per cent –75 per 
cent of the total municipal solid waste i.e. 317 g/capita/day in 58 municipalities of Nepal. Out of this, 
organic waste accounted for the highest fraction. These municipalities in Nepal were unable to 
manage municipal solid waste effectively because of the lack of technical and human resources, 
statistical records, proper planning, insufcient budget and lack of political leadership.
        According to Tunmise A. Otitoju, in his paper,“Individual Attitude toward Recycling of 
Municipal Solid Waste in Lagos, Nigeria.” - One of the most important aspects of public participation 
is to get each and every individual to cooperate in the daily waste management activities. These 
activities include waste separation, proper storage and placement of individual waste in containers, 
discipline in the use of public collection points, placement of waste bags in the collection points at the 
right day of collection, participation in composting activities, etc. These aspects can be enhanced with 
the help of continuous education campaigns through a reliable media for easy access and must be 
transparent. Thus for effective waste management, active participation of citizen is also required 
along with responsible Municipal Corporation.

According toI.B.Addo, D. Adei and E.O. Acheampong, in their research paper, “Solid Waste 
Management and Its Health Implications on the Dwellers of Kumasi Metropolis, Ghana” - The 
perception of the heads of household respondents is that accumulation of solid waste in close 
proximity to residential areas constitutes a pathway to many diseases including malaria, typhoid 
fever, intestinal worm infections, cancer, diarrhea and hepatitis The households adopted the use of 
skip containers, pit at backyard and burning of wastes as processes of disposing off their wastes. 
Improper management of these approaches affected the health status of the households. Household 
residents living near dumpsites were prone to more bouts of solid waste related diseases as a result of 
exposure to toxic pollutants from the open dumpsites. The physical observation of wastes at 
collection points in the sampled communities revealed that most of the collection centers were not 
collected on time from the households and exacerbated in the indiscriminate disposal of waste in the 
communities. Challenges faced by waste managers included; high operation cost, inadequate funding 
equipment and personnel. The paper argues that’s agitation should not be negotiable and/or 
compromised. Adherence to proper sanitary practices should be promoted at all cost to improve the 
health status of all household residents.

Analysis and Interpretation of Data
          The data collected through the well-structured questionnaire are analyzed and interpretations 
made on the basis of such analysis are represented as below:
        57% of the respondents are habitual to maintain special dustbins for wet and dry garbage. 
Whereas 43% people are throwing garbage in same dustbin, without segregating it into dry and wet 
category. 42 of respondents dispose off garbage into garbage van, whereas 69 respondents throw 
garbage on open area, either because garbage van are not visiting to their areas, or they are not regular 
or there is no proper schedule of visit. Thus majority of respondents are throwing garbage on open 
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areas.
38 % respondents are maintaining compost bins, whereas 62% respondents are not maintaining 
compost bins. When the question was asked “would you like to have com- post bins in future?” 31% 
Respondents answered yes, whereas 69% said no and reasons behind that were- either they do don’t 
have that much time or they don’t have space or they don’t need it. However, all this reasons are not 
valid
Majority of respondents said they have 3-5 members in their family. This shows that lot of bio 
degradable waste is produced every day at these respondents, which can help to produce biogas or 
compost fertilizer. But because of ignorance or lack of guidance a huge resource of energy is wasting. 
        48% respondents doesn’t use any fertilizer for their garden or shared garden, whereas 52% 
respondents uses fertilizers to nourish their gardening. Among those 31% respondents uses chemical 
fertilizers and 69% respondents uses compost fertilizers. Again when this 69% respondents were 
asked do you prepare you own compost? 75% respondents answered no, whereas only 25% 
respondents said yes, they prepare compost fertilizers at home. This shows the laziness of 
respondents. When respondents were asked whether any family member has suffered from below 
mentioned diseases in last two years, 23 respondents said, they suffered from Typhoid, 22 from 
Dysentery, 11 from Malaria, 8 from Dengue, & 7 from Yellow Fever, & 2 from Chikungunia and 2 
from Cholera. This data shows that huge population has suffered from diseases, majorly caused by 
improper waste management.
10 respondents took one week to get recover, 13 respondents took 2 weeks, 22 respondents took 3-5 
weeks, 8 respondents took weeks, 2respondents took more than 8 weeks to get

recover and many are still in recovery period.Among them 
39% respondents said they got paid leave for recovering, 
whereas 61% responds were unpaid during their leave. 
These shows that many people are facing harassment 
because of improper waste management.

9 respondents incurred Rs.1-1,000 cost of medication, 
whereas 7 respondents incurred Rs.1,001-5,000, 18 
respondents incurred Rs.5,001-10,000, 13 respondents 
incurred Rs.10,001-20,000, 3 respondents incurred 
Rs.20,001-30,000 and 5 respondents have incurred more 
than Rs.30,000 cost on medication of above mentioned 
diseases.Thus on the once hand this citizen have no source 
income due to unpaid leave and on other hand they have to 
pay big amount for medication to get recover soon.
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8% respondents said that they have lost their job during medication leave.This means every 8 Citizens 
out of 100, are losing their job during to medication leaves of diseases spreads through improper 
waste management.

41% respondents have never informed to Municipality when garbage bins around their residential 
area are overowing whereas 59% respondents have informed to Municipality.This shows that many 
citizens are not fullling their duties.
44% respondents said that they are happy with the waste management system around their residential 
area, whereas 56% respondents are not happy.This means that majority of citizens are not happy with 
the 
existing waste management system of the City
Among those who were unhappy with existing waste management system only 43% respondents 
have informed to Nagarsevak about their unhappiness, where as 57% responded said that they had 
never talked to Nagarsevak of their area.38% of respondents had given suggestions to their 
Nagarsevak or Municipality and 62% respondents had never given their suggestions to Nagarsevak 
not to Municipality. They said either they don’t think that someone will hear them or they had never 
come up with any ideas for more effective Waste Management System. Among those who had 
informed to Nagarsevak or Municipality, 21% respondents said that their suggestions are 
implemented whereas rest 79% respondents said that their suggestions were no implemented.In short 
this shows that majority of Citizens of Jalgaon City are ignorant about their duties towards clean and 
healthy Waste Management Practices.
10% of the respondents said that only municipality is responsible for waste management of city, 2% 
respondents said only Public and 88% respondents said Both-Public and Municipality are together 
responsible for Waste Management of City. 
Thus without active participation and cooperation of Public and Municipal Corporation, Effective 
and Healthy Waste Management System is not possible. Further Medication cost incurred is 
determined by Hospital, Doctor and Pathologist citizens opt for. Medications rates are higher for   

specialty Hospital and M.D. Doctors as compared to General 
Hospital and General Doctor. Further patients history, 
tendency and 

No. Test   Civil  Private 

   Hospital (Rs) Hospitals (Rs)

1 H.B.  20  100-120

2 Malaria 30  400-500

3 Urine  30  150-175

4 Stool  35  150-200

5 Platelet  35  150-300

6 Dengue 125  550-600 & Above
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Suggestions     Expected  App. Cost

New easy and convenient    Rs.87,000-88,000/-

Mobile App for public

Use of CCTV Camera    Installation 9,750*100=Rs.9,75,000/-

Use  of GPS Machines   7,000*103=Rs.7,21,000/-

Assigning a person to each Garbage Van 7,250*12*103=Rs.88,74,000

combination of diseases determines to medication cost that could be incurred. Following table shows 
the medical test and their charges in Civil Hospital of Jalgaon.

Though Maharashtra Government had laid down the ceiling of Rs600 for Dengue test, many 
Pathologists are charging more than that. In nut shell we can interoperate that though Jalgaon 
Municipality is incurring huge cost on Waste Management, it is no going to Public in returns of 
clean and healthy environment. In fact due to improper waste management 

system citizens are suffering from huge medication cost and nancial, mentally harassment.

Hypothesis Testing To test the hypothesis of the present study chi square test for association is used. Results of 
the test are as below:  
P Value = 0.032019502
P value of the chi Square test for given data is less than0.05 i.e. level of signicance
Thus H0 is rejected and Ha is accepted
Thus, there exists relationship between waste management practice and public health.

Conclusion 
 • No Coordination among public and Municipal Corporation Waste Management System.
 • Citizens are ignoring their duties. 
 • “A Rupee &A Minute Invested in for healthy Waste Management Practice, can save & earn 
  Thousands of Rupees & minutes for future Medication.”  
 • Public ignorance towards “Healthy & Environment Friendly” Waste Management tools & 
  techniques.
 • Public and municipality are together responsible for Waste Management.

Suggestions
 • Introducing “Waste to Energy Concept” 
 • Levying Landll Ban and Landll Tax
 • Re-Scheduling the Routes for Garbage Van
 • Separate bins for Organic & Inorganic Waste
 • New easy and convenient Mobile App for public
 • Use of CCTV Camera
 • Use  of GPS Machines
 • Assigning a person to each Garbage Van 

The anticipated cost sheet for above mentioned suggestions is given below - 
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“A STUDY ON GREEN HRM PRACTICES AND ITS AWARENESS
IN JAIN IRRIGATION SYSTEMS LTD, JALGAON”

Authors & afliations:

Dr. A. P. Sarode, Thosare Nikhil Prabhakar, KolaseKomalArun, Nagar DivyaMurli

1. Introduction:
Green HR is presented to the panel of business professionals with the result pointing towards eco-
friendly initiative which helps to reduce an employee carbon footprint. The results included to meet 
is: electronic ling, ride sharing, teleconferencing and virtual interviews, recycling, 
telecommunicating, online training, and developing more energy efcient ofce spaces. Not only we 
are reading about how to become more “Green” but we are seeing these concepts implemented more 
and more each & every year.Green HR also includes Carbon Footprint, Recycling, 
Videoconferencing, Reducing printouts / Reduces Paperwork, Carpooling, etc.
2. Company Prole:
Jain Irrigation Systems Limited Company founded by Shri. BhavarlalHiralal Jain, Jain Irrigation 
Systems Limited (JAIN) with more than 11,000 associates worldwide and revenue of more than a 
billion dollars is an Indian multinational company with manufacturing plants in 29 locations across 
the globe. It is an integrated player in global food systems and leads in manufacturing of Micro 
Irrigation Systems, Plastic Pipes & Products, Agro Processed Products, Renewable Energy solutions, 
Tissue Culture Plants, Financial Services and other agricultural inputs since several decades. It has 
pioneered a revolution with modern irrigation systems and innovative technologies using cutting 
edge research and development in order to save precious water and to get signicant increase in crop 
yields using global agronomical knowledge for millions of small as well as large farmers. It has also 
ushered in the new concept of large scale Integrated Irrigation Projects. 
3. Review Of Literature
G.N. Pandey (1997) in his book entitled that, “Environmental Management”, mentioned about the 
concept of Water Pollution, Air Pollution, noise pollution and their control. This book mostly 
concentrates on environment and pollution. A large quantity of water is used for domestic and 
industrial applications, requires a large amount of water for their condensers and coolers. The 
engineering industry also requires a considerable amount of water. They had given source of 
pollution, natural pollution, agricultural pollution, etc.

AkshataSakhawalkar, Dr. AnandThadani (2013), ISSN No. 2319-7064 entitled that “To study the 
Green HRM practices and their responsiveness among the employees of I.T. sector in Pune region. 
Mentioned about Human Resource is in charge of employee benets, employee manuals, standard 
operating procedures, and workplace policy. Green HRM is the strategy used primarily for reducing 
the carbon footprint of each employee and talent retention.

4. Research Methodology
Objectives of Study:
• To study about the green practices of Jain Irrigation Limited, Jalgaon
• To study awareness among employees about their responsibility towards environment.
Primary data: Researcher is collected primary data by using various questionnairemethods. And it is 
distributed among employees as senior ofcer of OSHAS, HR Manager, discussion done with 
employees and observation method.
Secondary data: Researcher is collected secondary data through research paper in journals, various 
internet website.
Sample size:Researchers choose 50 respondents as sampling among various populations by   using 
random sampling.
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Hypothesis:There is relationship between Green HRM and Environment.

5. Data Analysis And Interpretation

5.1. GreenPractices adopted in a Company.
Table 5.1 Green practices adopted in Jain Irrigation

Interpretation:
100% respondent responds that Jain Irrigation Systems Ltd.  adopts the Green HRM Practices like 
CSR, 20% responds that carpooling facility is available and used by organization, 90% of 
respondents responds that paperless work is done in Jain Irrigation and 80% of them responds that 
recycling of waste material is done in the organization.

5.2. The Concept Of Green HRM Is Environmentally Safe.
Table No.5.2The Concept of Green HRM Is Environmentally Safe

Interpretation:
88% of respondents strongly agreed that statement of Green HRM is environmentally safe, There 
are 12% of said that they are agree with the statement of Green HRM is environmentally safe.

5.3. Objective of organization regarding Green HRM.
Table5.3 Objective of organization Green HRM

Interpretation:
70% of respondent responds that Jain Irrigation Systems Ltd. is focused on Provision of eco-friendly 
environment.6% of respondents said that Jain Irrigation Ltd. is maintained the goodwill of company. 
24% of respondents respond that the objective of Jain Irrigation Ltd. is sustainability towards society.

Option     No of Respondents Percentage

Paperless work    45   90%

Carbon footprint    10   20%

Recycling     40   80%

Video conferencing    25   50%

Car pulling     48   96%

Corporate Social Responsibility  50   100%

Options  No of Respondents Percentage

Strongly agree   44   88%

Agree    6   12%

Total    50   100

Options     No of Respondents Percentage

Provision of eco-friendly environment  35    70%

Maintaining the goodwill of company  3    6%

Sustainability      12    24%

Total       50    100
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5.4. WastagesFound In Company.
Table 5.4 Wastages Found In Company

Interpretation:
36%, 30%, 14%, 10%, 10% respondents say that plastic, paper, metal, glass and food wastage is found 
in a company.

5.5. Recyclethe, Food, and Garden Waste 
Table no 5.5 Recycle the food and garden waste

Interpretation: 
88% of respondents are responds that Jain Irrigation Systems Ltd. recycles the waste material Like 
food, garden waste, and other material.

5.6. ImproveAwareness Regarding Green HRM among the Employees
Table 5.6 Improve awareness regarding Green HRM

Interpretation:
Out of 50 respondents,50% respondents is improved awareness regarding Green HRM among 
employees through internal communication, through training program (46%) and other (4%).

6. Findings:
 • 100% respondent responds that Jain Irrigation Systems Ltd.  adopts the Green 
  HRM Practices like CSR, 20% responds that carpooling facility is available and 
  used by organization, 90% of respondents responds that paperless work is done in 

Options No of Respondents Percentages

Paper   15   30%

Glass   5   10%

Metal   7   14%

Plastic   18   36%

Food   5   10%

Total   50   100

Options No of Respondents Percentages

Yes   44   88%

No   6   12%

Total   50   100

Options    No of  Respondents Percentage

Through the training program   23   46%

Internal communication   25   50%

other      2   4%

Total      50   100
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  Jain Irrigation and 80% of them responds that recycling of waste material is done 
  in the organization.
 • 88% of respondents strongly agreed that statement of Green HRM is 
  environmentally safe.
 • 70% of respondent responds that Jain Irrigation Systems Ltd. Focused on Provision 
  of eco-friendly environment.
 • 36% respondents say that plastic wastage is found in a company. And paper, metal, 
  glass and food wastage is also found in a company.
 • 88% of respondents are responds that Jain Irrigation Systems Ltd. recycles the 
  waste material like food, garden waste, and other material.
 • 50% respondents is improved awareness regarding Green HRM among employees 
  through internal communication.

7. Hypothesis Testing
 Hypothesis: There is relationship between Green HRM and Environment.
  Hypothesis is tested on the basis of data analysis and ndings.
  100% respondent responds that Jain Irrigation Systems Ltd.  adopts the Green HRM 
  Practices like CSR, 20% responds that carpooling facility is available and used by 
  organization, 90% of respondents responds that paperless work is done in Jain 
  Irrigation and 80% of them responds that recycling of waste material is done in the 
  organization.(Table 5.1)
  88% of respondents strongly agreed that statement of Green HRM is environmentally 
  safe. (Table 5.2)
  70% of respondent responds that Jain Irrigation Systems Ltd. Focused on Provision of 
  eco-friendly environment. (Table. 5.3)
  36% respondents say that plastic wastage is found in a company. And paper, metal, 
  glass and food wastage is also found in a company. (Table 5.4)
  88% of respondents are responds that Jain Irrigation Systems Ltd. recycles the waste 
  material like food, garden waste, and other material. ((Table 5.5)
  On the basis of above information it is proved that, “There is relationship between 
  Green HRM and Environment”

8. Conclusion
  Jain Irrigation Systems Ltd. Adopts the Green HRM Practices like CSR, carpooling 
  facility is available and used by organization, paperless work is done in Jain Irrigation 
  and recycling of waste material is also done in the organization. Employees of Jain 
  Irrigation Systems Ltd are strongly agreed that concept of Green HRM is 
  environmentally safe and Jain Irrigation Systems Ltd. Focused on Provision of eco-
  friendly environment. Organization maintains the goodwill of company. Main 
  objective of Jain Irrigation Ltd. is sustainability towards society. Various waste 
  materials are found within the Jain Irrigation Ltd. i.e. waste of plastic, Paper, metal and 
  glass material. Jain Irrigation Systems Ltd. recycles that waste material like food, 
  garden waste, plastic, and paper, metal, glass another material. Jain Irrigation System 
  Ltd. has improved awareness in their employees regarding Green HRM Practices 
  through the internal communication and through the training program. Jain irrigation 
  systems Ltd. use the natural resource like solar energy, solar cookers for food making 
  purpose and solar lamps for lightning the organization.

9. Suggestion
  In canteen, coupons system should be avoided. Smart canteen system should use 
  replacing coupons system. 
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  Jain irrigation should have to take part in more activities of Corporate Social 
  Responsibility.
  Example: 
  Promoting accident awareness among employees, Adopt a small village, Food 
  camp,Tree plantation in approach road, Social awareness regarding save Water/Girls/ 
  Energy.
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“A Study of Entrepreneurship Development to Utilize Waste Plastic to
Solve Environmental Pollution Problem of Jalgaon District”

Authors & afliations:

Priti Patil, Sayali Pradeep Patil, Saurabh Anil Khandelwal

1. Introduction:
Entrepreneurship development is the nation’s prime objective to reduce the problem of 
unemployment as well as to boost the economy. Government of India has offered various schemes and 
programs to boost small scale sector. The New Industrial Policy, 1991 has played a signicant role in 
the development of small scale industries and entrepreneurship across the nation. The solution of such 
problem of waste plastic is to recycle them. Polypropylene mat industry of MIDC, Jalgaon is world’s 
largest Polypropylene mat industry which not only solves the problem of waste plastic up to a 
considerable extent but also creates employment through entrepreneurship in the Jalgaon district of 
Maharashtra state. 
The proposed research emphasizes on the study of the recycled Polypropylene mats industry in 
Jalgaon district and suggests a Role-Model to develop Polypropylene mats industries across the 
nation to avoid the problem of plastic pollution. 
2. Review Of Literature
TOM ZELLER (JANUARY 2008) national geographic Magazine in his article entitled that, 
"Recycling The Big Picture" mentioned about important of recycling in his article and also mentioned 
about how recycling solves environmental pollution problem.
John Tierney (3 Oct 2015) The New York Times in this article entitles that "The reign of recycling" 
nothing that modern recycling movement had really just begins just a few years earlier they predicted  
it would ourish as an industry matured and a public learned how to recycle properly.
3. Research Methodology
Objectives of Study:
 • To study the entrepreneurship development in plastic recycling industries for solving 
  environmental pollution problem.
 • To study problems faced by entrepreneurs in this business.
Primary Data: Primary data is collected through questionnaire method. 
Secondary Data: Researcher collects secondary data from research paper, articles, journal and 
internet website.
Hypothesis: Entrepreneur in plastic recycling based on Polypropylene Mat Manufacturing in 
Jalgaon produce employment opportunities and reprocessing or reusing the plastic and given a big 
contribution to minimize the waste of plastic and recycling it.

Sample Size:

For Entrepreneurs - n1  = 

    

    = n0/ (1+n0/Population)
= 384/(1+384/100)
=384/ (1+3.84)=384/4.85 = 80

Where population size = 100
n0 = required return sample size according to Cochran's Formula = 384
n1 = required return sample size
Because, Sample > 5% of population
But, (100 * .05 = 5)

no
no

Populatio1+n
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These procedure results in minimum return sample size of 80. Using the same over sampling 
procedure as cited in the continuous data example and again assuming response rate of 65% a 
minimum drawn sample size of 123 should be used. These calculations were based on the following.
Where, anticipated return rate =65%
Where, n2 = sample size adjusted for response rate
Where, minimum sample size corrected 80
Thereforen2 = 80/.65 = 123

For Employees-
Categorical Data The sample size formulas and procedures used for categorical data are very similar, 
but some variations do exist. Assume a researcher has set the alpha level a priori at .05, plans to use a 
proportional variable, has set the level of acceptable error at 5%, and has estimated the standard 
deviation of the scale as .5. Cochran's sample size formula for categorical data and an example of its 
use is presented here along with explanations as to how these decisions were made.

    
    = 384/ 1+384/600
    = 384/1+ 0.64
    =384/1.64
    = 235
  Where population size = 600

n0 = required return sample size according to Cochran’s Formula = 384
 n1 = required return sample size

Because, Sample > 5% of population
But, (600* .05 = 30)
These procedure results in minimum return sample size of 235. Using the same over sampling 
procedure as cited in the continuous data example and again assuming response rate of 65% a 
minimum drawn sample size of 362 should be used. These calculations were based on the following.

Where, anticipated return rate =65%
Where, n2 = sample size adjusted for response rate
Where, minimum sample size corrected 235

Therefore n2 = 235/.65 = 362

4. DATA ANALYSIS AND INTERPRETATION:
 4.1 Problems Face in Recycling Of Plastic

Table 4.1 Problems Face in Recycling Of Plastic

no
no

Populatio1+n

Opinion Entrepreneurs Percentage Employees Percentage

Yes  35  43.75% 100  42.55%

No  25  31.25% 70  29.78%

Don't Know 15  18.75% 30  12.76%

Can't Tell 5  6.25%  35  14.89%

Total  80  100%  235  100%
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4.2 Plastic Affect Environment
Table 4.2 Plastic Affect Environment

4.3 Help from Government
Table 4.3 Help from Government

4.4 Problems Face in Business
Table 4.4 Problems Face in Business

4.5 Satised with job
Table 4.5 Satised with job

Opinion Entrepreneurs Percentage Employees Percentage

Yes  42  52.5%  130  55%

No  25  31.25% 90  38%

Don't Know 5  6.25%  11  5%

Can't Tell 8  10%  4  2%

Total  80  100%  235  100%

Opinion Entrepreneurs Percentage Employees Percentage

Yes  25  31%  60  26%

No  40  50%  150  64%

Don't Know 10  13%  20  9%

Can't Tell 5  6%  5  2%

Total  80  100%  235  100%

Opinion    Entrepreneurs  Percentage

Government support   25   31%

Lack of awareness of employees 40   50%

Irrigation facilities   10   13%

other     5   6%

Total     80   100%

Opinion  Employees  Percentage

Yes   85   36.17%

No   95   40.42%

Don't Know  20   8.51%

Can't Tell  35   14.89%

Total   235   100%
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4.6 Problems Face in Job
Table 4.6 Problems Face in Job

5. Findings
 • Nearly 43.75% (35) entrepreneurs say that yes they face problem in recycling of 
  plastic
 • 42.55% (100) employee say yes problems face during plastic recycling  
 • 52.5% (42) entrepreneurs say yes plastic is badly affected on environment.
 • 55% (130)employee say yes plastic is badly affected the environment
 • 50% (40) entrepreneurs do not give any help from government.
 • Entrepreneurs is faced problem of government support (31%), lack of awareness of 
  employees (50%), irrigation facilities (13%)
 •  Employees (95%) are not satised regarding their job.
 • Employees are faced problem in their job such as low salary, less satisfaction and 
  health issues
6. TESTING OF HYPOTHESIS

Hypothesis: “Entrepreneurs of PP Mat Manufacturing Industries of Jalgaon are faced various 
problems due to lack of support.”
Out of 80 entrepreneurs 43.75% (35) entrepreneurs say yes problem face in recycling of plastic. 
(Table 4.1)
Out of 80 entrepreneurs, 52.5% (42) entrepreneurs say yes plastic affect environment badly. (Table 
4.2)
Out of 80 entrepreneurs,  31% (25) entrepreneurs say yes they got help from government, 50% (40) 
entrepreneurs  say no they didn't got help from government, 13 % (10) entrepreneurs  say don’t know 
& 6% (5) entrepreneurs say can’t tell about help got from government. (Table 4.3)
According to Entrepreneurs, 31%(25) entrepreneurs say government support is not too good, 50% 
(40) entrepreneurs say lack of awareness of employees, 13% (10) entrepreneurs say irrigation 
facilities are not there & 6% (5) entrepreneurs say other problems are face in the business. (Table 4.4)
Out of 235 employees 40.42% (95) employee say no they are not satised anyhow,8.51% (20) 
employee say don’t know & 14.89% (35) employee say can’t tell about the job satisfaction. It means 
employees are not satised and hence they are not happy in their job and hence employee retention 
problems also faced by entrepreneurs in their business. (Table 4.5)
According to Employees point of view, 51.06% (120) employee say loss of salary is a major problem 
in the job, 34.04% (80)employee say health issues , 12.76% (30) employee say lack of satisfaction & 
2.12% (5) employee say other problem face in the job. Employee related problems are faced by 
entrepreneurs. (Table 4.6)
And hence on the basis of above information it is proved that, “Entrepreneurs of PP Mat 
Manufacturing Industries of Jalgaon are faced various problem due to lack of support.

Opinions  Employees Percentage

Low Salary  120  51.06%

Health Issues  80  34.04%

Lack of Satisfaction 30  12.76%

Other   5  2.12%

Total   235  100%

229



7. Conclusion
Entrepreneurs are faced problem in recycling of plastic. Employees say yes problems face during 
plastic recycling. Entrepreneurs say yes plastic is badly affected on environment. Employees say yes 
plastic is badly affected on the environment. Entrepreneurs do not give any help from government. 
Entrepreneurs are faced problem of government support, lack of awareness of employees, irrigation 
facilities. Employees are not satised regarding their job. Employees are faced problem in their job 
such as low salary, less satisfaction and health issues

8. Suggestions
 • Government should provide the help to industries for this project.
 • Government mostly provides loans instead of loans they had to launch the new n 
  benecial schemes.
 • Employees are not satised with salary so they not work not properly so nd out some 
  middle way for it.
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“To Study Investors perception Towards Mutual Fund of Religare Securities Ltd Jalgaon” 

Authors & afliations:

Priti S. Patil, Gore Sejal Laxman, Goliwale Pooja Ashok, Jadhav Jayesh Sunil

1. Introduction:
A Mutual  Fund  is  a  trust  that  pools  the  savings of  a  number  of  investors  who  share  a  
common nancial  goal.  The  money  thus  collected  is  then  invested  in  capital  market  
instruments  such  as shares,  debentures  and  other  securities.  The  income  earned  through  these  
investments  and  the capital  appreciations  realized  are  shared  by  its  unit  holders  in  proportion  
to  the  number  of  units owned  by  them.  Thus  a  Mutual  Fund  is  the  most  suitable  investment  
for  the  common  man  as  it offers  an  opportunity  to  invest  in  a  diversied,  professionally  
managed  basket  of  securities  at  a relatively  low  cost.  In 1996, SEBI, the regulator of mutual 
funds in India, formulated the Mutual Fund Regulation which is a complete regulatory framework. A 
mutual fund is a basket of various investments, such as stocks, investors and institutions. Today’s 
mutual fund is benecial to investors in some ways such as Beat ination, Expert Manager, 
Convenience, low cost Diversication, Liquidity, Higher Return potential, Safety & clearness. By 
increasing personal wealth, investing can contribute to higher overall economic growth and 
prosperity.

2. Company Prole:
Religare Enterprises Limited (REL) is the holding company for one of India's leading diversied 
nancial services groups, headquartered in New Delhi, India. It offers an integrated suite of nancial 
services through its underlying subsidiaries and operating entities, includes Loans to Small and 
Medium Enterprises (SME)'s, Capital Markets, Wealth Management, Health insurance and Asset 
Management. It has one million clients in India and more than 1700 ofces across India.

3. Review Of Literature
Newspaper ‘Economic Times’ (December 22, 2016):-“Are you Investing in the right mutual fund 
schemes”  Identifying the purpose of your investment is the most important step ‘Says Sunil Date, 
Certied Financial planner FINANZFOLIO you should rst list your various nancial goals like 
foreign vacation , your child’s higher education, your own retirement, and so on.
GauravAgrawal (Dr. Mini Jain) Journal of Indian Research (ISSN: 2321-4155) Vol.1, No 4, October-
December, 2013, 115-131 “Investor’s Preference towards Mutual Fund In Comparison to the Other 
Investment Avenues”In today’s competitive environment, different kinds of investment avenues are 
available to the investors. All investment modes have advantages & disadvantages. An investor tries 
to balance these benets and shortcomings of different investment modes before investing in them. 
Among various investment modes, Mutual Fund is the most suitable investment mode for the 
common man, as it offers an opportunity to invest in a diversied and professionally managed 
portfolio at a relatively low cost. In this paper, an attempt is made to study mainly the investment 
avenue preferred by the investors of Mathura, and we have tried to analyse the investor’s preference 
towards investment in mutual funds when other investment avenues are also available in the market.

4. Research Methodology
 Objectives:-
 • To Study perception of investors towards Mutual Fund.
 • To Study the awareness of Investors towards Mutual Fund.
 • To Study about the Factors responsible for selection of Mutual Fund as an investment 
  pattern.
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 • To Study the investment option of investor.

Hypothesis: Mutual Fund is the Best Investment Option
Primary Data: - In this project, researcher has collected Primary Data through questionnaire method. 
The questionnaire is collected by customer who uses Religare Securities Ltd. services and I have 
taken 30 sample sizes for collection of Data.
Secondary Data:-Secondary data is collected through internet website, research paper, journals, and 
articles in newspaper.
Sample Size: - 30 Investors of Religare securities Ltd, Jalgaon

5. Data Aalysis And Interpreation:
5.1. Interested In Investing In Mutual Fund

Table 5.1 Interested in investing in mutual fund

Interpretation:-
Out of 30 respondents, 70% respondents are interested in invested in mutual fund while 30% 
respondents are not interested in investing in mutual fund

Interpretation:- 
Out of 30 respondents, 60% respondents are invested money in mutual fund regularly while 40% 
respondents are not investing money in mutual fund.

5.3Satisfaction Regarding Investment Option
Table 5.3 Satisfaction Regarding Investment Option

Interpretation:- 
Out of 30 respondents, 83% respondents are satised regarding with their investment option while 
17% respondents are not satised with their investment option.

Preference Factor for Investment 
Table 5.4 Preference Factor for Investment

Option   Yes  No  Total

No of Respondent 21  9  30

Percentage  70%  30%  100%

5.2 Investors Ever Invested Money in Mutual Fund 
                           Table 5.2 Investors Ever Invested Money in Mutual Fund 

Option   Yes  No  Total

No of Respondent 18  12  30

Percentage  60%  40%  100%

Option   Yes  No  Total

No of Respondent 25  5  30

Percentage  83%  17%  100%

Option   Liquidity Low risk High return Company reputation Total

No of Respondent 7  13  8 2   30

Percentage  23%  43%  27% 7%   100%
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Interpretation:-
Out of 30 respondent 43% respondent prefer low risk investment factor while 27%, 23%, 7% high 
return, and liquidity and company reputation respectively.

5.5. Factors Affecting on Investment in Mutual Fund
Table 5.5 Factors Affecting the Investment in Mutual Fund

Interpretation:-
Out of 30 respondents, 43% respondents say that bitter past experience is affected on the investment in 
Mutual Fund and 7%, 13%, 37% respondents says that lack of knowledge, inefcient investment 
advisors and other investment in mutual fund.It is found that 43% investors having bitter past 
experience factor prevent investors to invest in mutual fund.

5.6. Risk level in Mutual Fund
Table 5.6 Risk level in Mutual Fund

Interpretation:-
Out of 30 respondents, 40% respondents prefer low risk in mutual fund while 33% and 27% prefer 
moderate and high risk in mutual fund.It is observed that mostly investors feel that there is low risk 
and less investor feel high risk in mutual fund.

5.7. Features of Mutual Fund for Attraction
Table 5.7 Features of mutual fund for attraction

Interpretation:- Out of 30 respondent, 30% respondents  are attract by better return and safety  
while 23%, 27%,20% respondent attract by diversication, regular income and tax benet 
respectively.
It is found that mostly investor allure most of Better return and safety, Not a single investor allure 
of Reduction in risk and transaction cost.

Option   Low  Moderate  High Total

No of Respondent 12  10  8 30

Percentage  40%  33%  27% 100%
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6. Findings
 • Maximum (70%) investors are interested in investing in mutual fund.
 • 60% investors ever invested money in mutual fund.
 • 83% of Investors are satised with their Investment option, while some of them still 
  not.
 • Maximum respondent’s (i.e. 43%) prefer low risk factor for investment of money.
 • 43% Investors having bitter past experience factor prevent investors to invest in 
  mutual fund.
 • 40% investors feel there is low risk in mutual fund.
 • 33% Investor allure most of Better return and safety.
 • 50% of investors are fully aware of mutual fund.

7. Testing Of Hypothesis
Mutual Fund Is The Best Investment Option.

The hypothesis is tested on the basis of data collection and data analysis.
70% respondents are interested in invested in mutual fund(Table 5.1) and60% respondents are ever 
invested money in mutual fund (Table 5.2). But out of 30 respondents, 83% respondents are satised 
regarding with their investment option(Table 5.3) because 43% respondent prefer low risk investment 
factor(Table 5.4) and 27% respondent invest in mutual fund for high return. And hence40% 
respondents say that there is low risk in mutual fund while 33% prefer invested money in mutual fund 
due to moderate risk (Table 5.6).
30% respondents areattracting for investment in mutual fund by better return and safety.(Table 5.7)
On the basis of above information it is proved that, “Mutual Fund Is the Best Investment Option.”

8. Conclusion
Investors are interested in Mutual fund.Investors are Satised with their investment option.Investors 
are fully aware of mutual fund.Investors prefer the factor of investment is low risk and after that high 
return.Investors mostly prefer mutual fund and other Investment option such as shares, gold etc.to 
earn huge prot.Bitter past experience and other general factor are affected on Investment in mutual 
fund.Investor attract to Investment in mutual fund due to Better return and safety.Investors are fully 
aware towards Investment.

9. Suggestion
 • Investors are not well alert about the mutual fund and hence there is need to improve 
  their Knowledge and consciousness regarding the mutual fund. Hence, we suggest the 
  AMC’s should conduct training program concerning the mutual fund.
 • Mutual Fund Company needs to give the training of the Individual Financial Advisers 
  about Fund/Scheme and its objective, because they are the main source to inuence 
  the investors.

References
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“A Study on Corporate Social Responsibility Activities of Small, Medium and
Large Scale Industries in Jalgaon”

Authors & afliations:

Dr. A. P. Sarode, Snehal D. Ingale, Ujwala K. Gavali

1. Introduction:
Corporate social responsibility (CSR) is a company’s obligation to be accountable to all of its 
stakeholders in all its operations and activities with the aim of achieving sustainable development not 
only in the economical dimension but also in the social an environmental dimension.  Some consider 
social responsibility in terms of services rendered to claimants or stakeholders, who could be both 
insiders and outsiders. The insiders are employees and shareholders while outsiders include 
consumers, suppliers, and creditors, competitors, government and the general public. Consumers 
sped quality goods and services at fair prices, workers expect fair wages without being exploited, 
shareholders expect reasonable dividends   and fair return on investments and managers expect 
challenging jobs with attractive salary. Government and the general public expect them to add to the 
wealth and wealth and welfare of the country without polluting the environment. Another way in 
which the scope of social responsibility could be viewed is in terms of social concern and promotion 
of common welfare programs for the benets of the poor and the indigent public. Companies have 
highlighted social issues and brought then to the notice of the public through hoarding and other 
means of drawing the attention of people through hoarding and other means of drawing the attention 
of people to the issue in question and generate public awareness. There had been occasions though 
limited  in numbers ,when corporate have joined  hands to sponsor advertisements promoting public 
causes or issues of social concerns such as drug addiction and smoking.

2. Review Of Liturature
Dr.Parag Narkhede “Corporate Social Responsibility” which published in 2011 and published by 
Prashant Publication, Jalgaon, Corporate social responsibility has turned out to have one of the most 
persistent “management fashions” and business key worlds of the last decade. Corporate social 
responsibility is considered by corporationsworldwide as an increasingly necessary practice.
A.C.Fernando in his book “Corporate Governance” mentioned the introduction of CSR, denition of 
corporate social responsibility, the scope of social responsibility which is published in2006. This 
book also presents a comparative study of how various countries approach the concept, how they have 
institutionalized mechanisms for governance, and where they are headed. 

3. Research Methodology
Objective:
 1. To study importance and relationship between corporate social responsibility and 
  industries.
 2. To study and analyse Corporate Social Responsibility activities in small and medium 
  scale industries in Jalgaon.
Primary Data: Primary data is collected through questionnaire among employees.
Secondary Data: Secondary data is collected through internet website, books, and articles
Sample Size:Researchers has selected 60 sample randomly from Small and Medium Scale Industries, 
Jalgaon

4. Data Analysis And Interpretation
4.1 separateallocation Of Funds For Csr Implementation
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Option   No. of Respondent   Percentage

Yes    40    67%

No    20    33%

Total    60    100

Community investment initiatives Yes Percentage No Percentage

Education    40 67%  20 33%

Helping the underprivileged  45 75%  15 25%

Local heritage    20 33%  40 67%

Youth development   15 25%  45 75%

Poverty alleviation   50 83%  10 17%

Working for disability   60 100%  - -

Conservation of nature  17 28%  43 72%

Games and sports   20 33%  40 67%

Promotion of culture   38 63%  22 37%

Infrastructure support to  15 25%  45 75%

local community 

Others     19 32%  41 68%

Option   No. of Respondent   Percentage

Yes    40    67%

No    20    33%

Total    60    100

Table 4.1 Separate Allocation of Funds for CSR Implementation

Interpretation: Out of 60 respondents,67% respondents respond that their companies have separate 
allocation of funds for Corporate Social Responsibility activity.And 33% respondents respond that 
their company has separate allocation of funds for Corporate Social Responsibility activities.

4.2.Company Invested As Part of Its Community Investment Initiatives
Table 4.2 Company Invested As Part of Its Community Investment Initiatives

4.3. Company Awarded for CSR Activities.
Table 4.3 Company Awarded for CSR Activity.

Interpretation: Out of 60 respondents, 67% respondents respond that their company award for 
Corporate Social Responsibility activities. And 33% respondents respond that their company not 
award for Corporate Social Responsibility activities.

4.4 Percentage of Net Prots
Table 4.4 Percentage of Net Prots
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Option   No of Respondents Percentage

Not disclosed   30   50%

Between 1% to 2%  10   17%

Between 2% to 3%  15   25%

More than 3%.   5   8%

Total     60   100

Interpretation: 
Out of 60 respondents, 50% respondents say that their companies do not disclosed their net prot.25% 
respondents says that their companies earn net prot between 2% to 3%. 17% respondents say that 
their companies net prot between 1% to 2%. And only 8% respondents say that their company's net 
prot more than 3%.

4.5Opinion about the following Items for Adoption of Corporate Social Responsibility Practices 
by Companies/Organizations

Table 4.5 Opinion about the following Items for Adoption of Corporate Social Responsibility 
Practices by Companies/Organizations

Interpretation: Out of 60 respondents, 80% respondents strongly agree to their organization adopts 
CSR for promotes corporate image.82% respondents agree to their organization adopts CSR for 
increase nancial efciency.69% respondents agree to their organization adopts CSR for increase 
competitive market advantage.52% respondents strongly agree to their organization adopts CSR for 
increase pressure for stakeholders

Findings:
 • Maximum number of respondents (i.e. 67%) said that they have separate allocation 
  of funds for CSR implementation.
 • Maximum number of respondents (i.e. 67%) responds that their company invested 
  in education, helping the underprivileged (75%), poverty alleviation (83%), 
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  working for disability (100%) and promotion of culture (63%) as a part of its 
  community investment initiatives.
 • Maximum number of respondents (i.e. 67%) responds that their company not 
  invested in local heritage, youth development (75%), conservation of nature (72%), 
  games and sports (67%), Infrastructure support to local community (75%) as a part 
  of its community investment initiatives.
 • Maximum number of respondents (i.e. 67%) responds that their companies 
  awarded for Corporate Social Responsibility activity.
 • Maximum number of respondents (i.e.50%) says that their companies do not 
  disclose their net prot.

Hypothesis Testing:
There is relationship between Corporate Social Responsibility and Protability.
Hypothesis is tested on the basis of data analysis and ndings.
In this research, researcher is taken area of survey of Small and Medium Scale Industries of Jalgaon. 
But small scale industries are not involved in Corporate Social Responsibility activities on large scale. 
And hence this survey is based on Medium Scale Industries and Large Scale Industries of Jalgaon 
(Data Analysis). Small scale industries prot is not more and hence such types of industries is not 
capable to spend or invest money on the society welfare purpose. And hence Small Scale Industries 
are not involved in CSR activities. But Medium and Large Scale Industries are involved in CSR 
activities. Because such types of industries earn a huge prot. And hence these companies are 
spending a large amount of money on society welfare purpose.
67% respondents respond that their companies have separate allocation of funds for Corporate Social 
Responsibility activity.And 33% respondents respond that their company has separate allocation of 
funds for Corporate Social Responsibility activities. (Table 4.1)
67% respondents respond that their company award for Corporate Social Responsibility activities. 
And 33% respondents respond that their company not award for Corporate Social Responsibility 
activities. (Table and Figure 4.3)
50% respondents say that their companies do not disclose their net prot.25% respondents say that 
their companies earn net prot between 2% to 3%. 17% respondents say that their companies net 
prot between 1% to 2%. And only 8% respondents say that their company’s net prot more than 3%. 
(Table and Figure 4.4)
82% respondents agree to their organization adopts CSR activities for increase nancial efciency 
(Table and Figure 4.5)
On the basis of above information it is proved that “There is relationship between Corporate Social 
Responsibility and Protability.

Conclusion:
There is very less awareness regarding Corporate Social Responsibility in Small Scale industries. 
Maximum companies spend their money on education, helping the underprivileged, poverty 
alleviation, working for disability, and promotion of culture as a CSR. There are companies awarded 
for corporate social responsibility. Company is report of corporate social responsibility. Veryfewer 
companies are reported to employee. These companies increase their awareness through internal 
communication and training and awareness program and management briengs. The involvement of 
Small industries in Corporate Social Responsibility is very less in comparison Medium Scale 
Industries and Large Scale Industries. There are maximum no of company never communicate the 
policy to the community. They sometimes provide policy to customer. Almost all companies adopts 
corporate social responsibility for promote corporate image and they are fully agree for they adopts 
Corporate social responsibility for organizational value.
Hypothesis: There is relationship between Corporate Social Responsibility and Protability.
Conclusion: Small Scale Industries is not involved in CSR activity due less prot. Only Medium and 
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Large Scale industries are spending money on society welfare purpose because such industries 
income and prot is high in comparison small scale industries.

Suggestion:
 1. Small and medium scale industries should improve awareness among employees 
  regarding CSR activity for social welfare purpose.
 2. Company should increase awareness among employees through internal 
  communication.
 3. Company should communicate their policy with their Stakeholders.
 4. Company should adopt activities for employee’s entertainment purpose weekly. Like 
  indoor games, outdoor games, involvement in sports etc.
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ABSTRACT:
The researcher wants to intend the study the comparison of Public sector schools and Private schools 
based upon their educational system and performance.  Government and Private school students 
differ on their critical thinking and study habits. Those students who were on Private schools had 
better critical thinking ability and study habits in favor of Government school students. It means, the 
critical thinking abilities and Study Habits of private school students are better than government 
school students.

Introduction
The base of any nation that is willing to be a superpower in every sense of the term always needs to be 
commendably strong so that it is able to realize that ambition. One of the several ways in which this 
can be achieved is through education for one and all. India, as a nation, has taken some steps.
Literature Review
 Private schools usually have a more rigorous academic reputation. But within the public school 
system, Charter Schools and Magnet schools both blur the distinction between public and private 
schools.
Academic reputation plays a big role when considering private versus public schools. School Special 
programs, Costs, Religious and Moral instruction, Location, Ideology systems vary greatly in their 
academic reputation.

Objectives
  To compare the quality of education of both public and private schools.
  To analyze the education level of student, on behalf of various dimensions such as 
infrastructural facility, sports, technology and teacher student ratio at public and private schools.
Research Methodology
Research methodology is away to systematically solve the research problems research methodology 
has many dimensions and research methods do constitute apart of research methodology research 
methodologies also consider the logic behind the methods
Need of research
  Elaborates all the information about public school conditions.
   Sketch an ideological structure which changes in the positive direction.
   Describe the difference between public school and private school.

Procedure for the research 
To collect all the required information about the public schools and private school. Make the analysis 
of the information collected about jalgaonstudents in different ways. The information can be collected 
by the various resources. To collect the information called as primary data such as in the form of the 
questionnaire.
Do the collective study about the information and represent the information in graphically and make 
the comparison information collected.
To study the problems and difculties faced by the students in the public schoolas compare to private 
school students and for that suggest the proper solution.
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Data collection
Primary data
Three resources for primary data collection are questionnaire, observation and interview.The core 
question emphasized 15 determinant dimensions which compare performance of students between 
public and private schools. Those core valued dimensions included learning conditions, infrastructure 
facility, sports activity, sports facility and staff, extra curriculum opportunities, school climate, class 
room size, teacher- student ratio, admission criteria, technology and gadgets, laboratories, progress 
report card, parents meeting 

Secondary data
The other required information collected through web sites which are having data about schools and 
education in India. Data about the some previous years or month’s statistics with the help of internet to 
conclusion the project report.

Data Analysis

After the analysis of data, researchers have found that the all the dimensions  which are taking in 
consideration while the preparing the project report, 36 % agree and 36% strongly agree that they 
found all the facility equipment and staff of faculty or teacher fulllment in proper manner.
Only 11% and 5 % students of private school disagree on the dimensions fulllment in there school.

In the analysis of data of public school researchers have found that the all the dimensions which are 
taking in consideration while the preparing the project report, 22 % disagree and 19 % strongly 
disagree that they found all the facility equipment and staff of faculty or teacher never fulll by their 
school.
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Secondary data

In the private school teacher student ratio is 1:33 which is very ideological structure world widely. 
And teacher student ratio in public school is 1:67 which is not as per the policies of education in India.  

 • This primary data analysis shows that infrastructural facility, sports activity extra 
  curriculum activities, Technological gadgets, internet facility all these dimensions are 
  better in private school as compare to public school
 • Teacher student ratio is very low in public school.

Suggestions
 • Public school and private school need to maintain those dimensions which are very 
  helpful for student development.
 • Public school should maintain teacher-student ratio.
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ABSTRACT:
E-services mean 'the provision of services via internet'. E-services are provided in various sectors like 
banking government education and so on. The services offered by government electronically are 
referred as e-governance. The objectives of this research paper are to study the E-Services offered by 
North Maharashtra University using the project E-Suvidha and To study The Awareness of MKCL's E 
Suvidha among the College Students. Researcher is collected primary data through questionnaire of 
college students. And secondary data is collected through research paper, articles and journal.

1. Introduction:
The present study deals with the Student’s E Service Management using e-governance. Usually e- 
services means ‘the provision of services via internet’. E-services are provided in various sectors like 
banking government education and so on. The services offered by government electronically are 
referred as e-governance. Governance is spreading into all types of sectors. Universities are no 
exception. Student’s e-service management using e governance is success story in India. The 
objectives of this service are saving costs, time and efforts of university administration.  The concept 
of E-service (short form of electronic service), represents one prominent application of utilizing the 
use of Information and communication technologies (ICTs) in different areas. However, providing an 
exact denition of e-service is hard to come by as researchers have been using different denitions to 
describe e-service. Despite these different denitions, it can be argued that they all agree about the 
role of technology in facilitating the delivery of services which make them more of electronic 
services.
 
2. Review Of Literature
Kulkarni R.A, Chaudhari P.R(2013) “A study of students E-services management using e-governance 
in colleges afliated to North Maharashtra University”:- In their Thesis they have studied the e-
services offered by the North Maharashtra University to the Students and also the challenges 
regarding that. They found that the e services offered are very helpful to College students as well as 
college administration. e-suvidha is a effective single window. Educational e-Governance with e-
suvidha has made student services simple and transparent.
Ajbani L.A (2015) “E-learning Initiatives at Yashwantrao Chavan Maharashtra Open University”, in 
this paper the author stated that, In this advanced digital era, educational providers cannot possibly 
survive if they remain restricted to the traditional chalk and talk method of imparting education. 
Considering the various technological advances taking place from time to time, the Yashwantrao 
Chavan Maharashtra Open University (YCMOU) has taken various initiatives to facilitate students of 
open and distance learning and provide them with academic inputs using e-learning. This paper 
presents a case study on e-learning at YCMOU, focusing on the innovative practices followed by 
YCMOU for imparting education to the distance learners and sharing the challenges faced while 
offering them.

3. Research Methodology
3.1 Objectives of Study:
 1) To Study the E-Services offered by North Maharashtra University using the project E-
  Suvidha
 2) To Study The Awareness of MKCL’s E Suvidha among the College Students
 3) To study the Challenges regarding e suvidha
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 4) To Give  Suggestions for Increasing the Awareness among the College Students 
3.2 Primary Data: In the present study, we have collected primary data by lling questionnaire from 
College Students by directly communicating with them through questionnaire method. 

3.3 Secondary Data:  The major sources of secondary data for present study are – 
Govt. reports and circulars, Journals, Conference proceedings, Internet, Websites, e-literature 
The secondary data adopted gets duly recorded in the end of Review of literature and in References.

3.4 Sample Size: 
Sampling Details of colleges from Jalgaon city

Table No.3.1 Sample Size

4. Data Analysis And Interpretation
4.1. Access Of E-suvidha?

Table no 4.1- Access of E-Suvidha
Interpretation:- 
Out of 100 Respondents, 14% Respondents access E Suvidha Regularly, 17% Respondents Access E 
Suvidha Once a Week, 26% Respondents Access E Suvidha Sometimes, 41% Respondents Access E 
Suvidha Admission time only and 02% Respondents Never Access E Suvidha.

4.2 Most Preferred Method Of Accessing E Suvidha

Sr. No. College Name       Number of Students

1 M. J. College Jalgaon       20

2 Dr. Anna Saheb G. D. Bendale Girls College Jalgaon   20

3 Nutan Maratha College Jalgaon     20

4 Ad. Seetaram Anandramji Baheti College Jalgaon   20

5 Iqra Education Societies, H. J Thim College Jalgaon   20

        Total  100

Options   No. of Respondents Percentage

Regularly    14   14 %

Once a Week    17   17 %

Sometimes    26   26 %

Admission time only   41   41 %

Never     02   02 %

Options   No. of Respondents Percentage

Cyber café    61   61 %

College Internet Access  12   12 %

Personal Computer   14   14 %

Laptop     09   09 %

Mobile     04   04 %

Table no 4.2- Most Preferred Method of Accessing E Suvidha
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Interpretation:- 
Out of 100 Respondents, 61% Respondents use Cyber Cafes for accessing E Suvidha, 12% 
Respondents use College Internet Access Facility, 14% Respondents use Personal Computers, 09% 
Respondents use Laptops and 04% Respondents use Mobiles for Accessing E Suvidha.

4.3 Use internet for Social Networking

Table no 4.3. Use Internet for Social Networking

Interpretation:-  Out of 100 Respondents, 92% Respondents use Internet for Social Networking 
and 08% Respondents do not access Social Networking.

4.4 Most preferred method of accessing Social Networking

Interpretation: - Out of 100 Respondents, 08% Respondents use Cyber Cafes for accessing Social 
Networking, 03% Respondents use College Internet Access Facility, 11% Respondents use Personal 
Computers, 07% Respondents use Laptops and 71% Respondents use Mobiles for accessing Social 
Networking

4. Findings From Study
From the Present Study We Found That:-
 • The Students who are using E-Suvidha they access e-suvidha only at the time of 
  Admission (41%)
 • Very few of the students prefers personal computer for accessing E-Suvidha (14%) 
 • Most of the Students Prefers Cyber Cafe's for using E suivdha. (61%)
 • More than 90% students use social networking sites (92%)
 • The Most preferable mobile phones are used to access social networking sites (71%)

5. Conclusion
From the Present Study we found some Challenges such as:

 • The awareness of MKCL's E Suvidha Among the college students is very less. 
 • More than 90 % Students use the social Networking Sites and they prefer mobiles for 
  accessing the social networking sites.
 • Most of the students use E-Suvidha at the time of college admission only. 
 • There is no Infrastructural Facility Available in Colleges for Accessing E Suvidha.
 • Most of the Students do not have Personal Computers and Laptops. 
 • Therefore the students go to Cyber Cafes for accessing E-Suvidha.

Options No. of Respondents Percentage
Yes   92   92 %
No   08   08 %

Options   No. of Respondents Percentage

Cyber café    08   08 %

College Internet Access  03   03 %

Personal Computer   11   11 %

Laptop     07   07 %

Mobile     71   71 %
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6. Suggestions
 • The university and colleges should take efforts for increasing awareness about e-
  suvidha among students 
 • They should conduct an introductory program for rst year students and make them 
  fully aware about the services made available under e-suvidha scheme. 
 • In order to make students more aware about e-services, a compulsory practical on 
  accessing e-suvidha needs to be included in rst year syllabus of graduation. 
 • The existing e-suvidha portal needs to be improved.
 • Colleges should develop infrastructural facility for students to access e-suvidha
 • Develop an application of the e-suvidha so that the use of the e-suvidha will increase 
  among the students.
  For Increasing the Awareness of MKCL's E Suvidha Among the College Students, I 
  Developed a Mobile App-“ Students E Portal”.

Scan this Barcode for Downloading the Students E Portal App:    
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  submitted to North Maharashtra University.
 • Ajbani L.A (2015):- E-learning Initiatives at Yashwantrao Chavan Maharashtra 
  Open University- Global Online Electronic International Interdisciplinary Research 
  Journal Volume – III, Issue – V ISSN : 2278 – 5639

Web References:-
1. www.nmuj.digitaluniversity.ac
2. www.esuvidha.gov.in
3. www.nmu.ac.in
4. www.mkcl.org
5. www.maharashtra.gov.in
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g§emoYZnona
{df`mMo Zmd : Oc`wº$ {edma A{^`mZmMo Ea§S>moc VmcwH$m EH$ {deof AÜ``Z 

‘mJ©Xe©H$     Hw$‘mar.{à`§H$m amO|Ð {JaZma

( Dr. M. M. Badve)   (M.A ll Economics)
Head, Economics Department aqdÐ H$m{eZmW nmQ>rc .

(M.A ll Economics)

àñVmdZm  
       Amnë`m JmdmV nmdgmù`mVrc eoVrMm h§Jm‘ Oa {gMZmÀ`m nmÊ`mMr gmo` Zgoc Va Odi Odi ghm ‘{hZo hmVmcm H$m‘ 
ZgVo . JmdmVrc ̂ y{‘hrZ ‘Oya , H$moaS>dmhÿZ chmZ eoVH$ar ̀ m§Zm dfm©Mm ‘moR>m H$mi H$m‘ emoYmdo cmJVoM Aem H$m`‘ ñdê$nr 
‘mVH$aÊ`mgmR>r gaH$maZo gdm§©gmR>r nmUr Q>§MmB©‘wº$ ‘hmamï´> 2019 A§VJ©V Oc`wº$ {edma hr ̀ moOZm Amho1 . 
{df` {ZdS>
‘hmamï´>mVrc gaH$maZo J«m‘rU ̂ mJmVrc cmoH$m§gmR>r AZoH$ ̀ moOZm Mmcy Ho$ë`m AmhoV Ë`mMm Amä`mg AmnU ̀ m àH$ënmV H$aUma 
AmhmoV Ë`m gmR>r `m àH$ënmMm ÞOc`wº$ {edma A{^`mZmMo Ea§S>moc VmcwH$m EH$ {deof AÜ``Z '' H$aÊ`mgmR>r Amåhr `m 
`moOZoMm Amä`mg ̀ mV H$aUma AmhmoV .

g§emoYZmMo C{Ôï>o 
1) Ea§S>moc VmcwŠ`mV Pmcoë`m Oc`wº$ {edma ̀ moOZoÀ`m H$m‘m§Mm Aä`mg H$aUo .
2) `m ̀ moOZoVrc g‘ñ`m§Mm Aä`mg H$aUo.
3) CËnmXH$Vm dmT>rMm Aä`mg H$aUo .
4) amoOJma dmT>rMm Aä`mg H$aUo .
5) cmJdS>r Imcrc O{‘ZrMm Aä`mg H$aUo Oc ñÌmoVmVrc Jmi Jmd gh^mJmVyZ H$mTy>Z nmUrgmR>m dmT>dUo
6)  nmÊ`mMo Vio ~m§YÊ`m~m~V 

J¥hrVHo$
1)  ̀ m ̀ moOZo‘wio ~mJm`Vr/AmocrVmImcrc joÌ dmT>co
2)  ̀ m ̀ moOZo‘wio {nH$ aMZoV ~Xc Pmcm.
3)  {nH$m§Mr CËnmXH$Vm dmT>cr.
4)  amoOJmamV dmT> Pmcr.

g§emoYZ nÕVr 
1 ) g§emoYZmMm AW© 
gd©gm‘mÝ` ̂ mfo‘Ü`o kmZmMm emoY åhUOo g§emoYZ hmo` . EImÚm {df`mg§~§YrMr g§nH©$ ‘mhrVr Jmoim H$aÊ`mgmR>r nÕVera Am{U 
emñÌewÕ AÝdofU Ho$co OmVo . Ë`mcm g§emoYZ åhUVmV . emñÌr` emoYmMr H$cm åhUOo g§emoYZ hmo`.1
2 ) AW©emñÌr` g§emoYZmMm AW©
         ‘mZdr Am{W©H$ ì`dhmam§Mo g‘mZrH$aU H$aUo hm Am{W©H$ g§emoYZmMm n{hcm ‘hËdmMm AW© hmo` .2   Am{W©H$ g‘ñ`oVyZ 
{Z‘m©U hmoUma²`m àoaUm‘wio hmoUma²`m ‘mZdr ì`dhmamMo g‘mZrH$aU H$aUo hm AW©emñÌ g§emoYZmMm Xwgam AW© hmo`. 3
    gXa g§emoYZ nwT>rc XmoZ nÕVrV H$aÊ`mV ̀ oUma Amho .
1 )  ñWyc nmVirdarc {dícofU2
Ea§S>moc VmcwŠ`mVrc Oc`wº${edma `moOZoA§VJ©V H$aÊ`mV Amcocr H$‘m§Mo EH$ {deof AÜ``Z d Cnm` `mMm Aä`mg àñVwV 
g§emoYZmV H$aÊ`mV `oUma Amho. Ë`mgmR>r Xwæ`‘ ñdê$nmMm AmH$So>dmarMm AmYma KoÊ`mV Amcm Amho . Xwæ`‘ AmH$So>dmar hr 
emgZmMo {d{dY Ahdmc n[anÌHo$ ‘m{gHo$ nwñVHo$ gX^© J«W {d{dY do~gmB©Q> BË`mXrVyZ KoVcocr Amho .
2 ) gyú‘ {dícofU nÕVr  
{h nÕVr Z‘wZm {ZdS>coë`m eoVH$a²`m§À`m àmW{‘H$ ‘m{hVrda AmYmacocr AmhoV . àmW{‘H$ ‘m{hVrda AmYmacocr AmhoV . 
àmW{‘H$ AmH$So>dmar Jmoim H$aÊ`mgmR>r ‘wcmIV AZwgwMrMm dmna H$ê$Z {ZdS>coë`m Z‘wÝ`mMr KoD$Z àmW{‘H$ ‘mhrVr g§H${cV 
Ho$cocr Amho . Ë`mgmR>r Z‘wZm {ZdS> nÕVrMm dmna Ho$cm Amho1
Z‘wZm {ZdS> 
      AÜ``ZmMo joÌ Agcocm Ea§S>moc VmcwH$m hm OiJmd {OëømVrc à‘wI VmcwH$m Amho . Ë`mgmR>r {ÌñVar` ñdm¡a Z‘wZm {ZdS> 
nÕVrMm ( ÁrV‘‘ ¡O§O‘ ¡OV§On{n‘H$ Ë§XH$dC ¡§CMg‘ ) dmna Ho$cm Amho. Ë`mV VmcwH$m hm n{hcm EH$H$. Jmd hm Xwgam EH$H$ Va 
{ZdS>coco cm^YmaH$ hm A§{V‘ EH$H$ Amho . Ooìhm Aä`mg {df` AgUma²`m g‘ï>rMo {d{dY JQ>mV dJuH$aU Pmcoco AgVo Voìhm 
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ñVarV ñdm¡a Z‘wZm MmMUr dmna H$amdm cmJVmo `m nÕVrV g‘ï>rÀ`m {d{dY JQ>mVrc Amdí`H$ VodT>o EH$H$ ñdm¡a nÕVrZo {ZdS>ë`mZ§Va Ë`m gd© 
EH$H$m§À`m {‘iyZ ñVarV ñdm¡a Z‘wZm hmoVmo.
      gd© àW‘ Ea§S>moc VmcwŠ`mVrc 63 Jmdm§‘YyZ 10 Jmd {ZdS> Ho$cocr Amho . ̀ m {ZdS>coë`m 10 Jmdm§‘YyZ àË`oH$ 10 eoVH$ar ̀ m à‘mUo EHy$U 
100 eoVH$a²`mMr {ZdS> Ho$cocr Amho. {h {ZdS> H$aVmZm ñÌr  - nwéfMr {ZdS> H$aÊ`mV Amcr Amho . Ë`m‘YyZ nwéf OmñV hmoVo. Va ñÌr ‘hÎm‘ hmoVr. 

Ea§S>moc VmcwŠ`mVrc 10 Jmdm§Mr Zdr nwT>rc à‘mUo AmhoV .
 1) qnniH$moR>m à. Mm 2) AmS>Jmd 3) H$mgmoXm 4) [a¨JUJmd 5) gmdXo à. Mm   
 6) {dIaU  7) {ZnmZo  8) OdIoSo> {g‘ 9) ViB©  10)IoS>r Iw.

g§emoYZmMr ì`már d H$mcI§S>
1àñVwV g§emoYZmMr ì`már {h Ea§S>moc VmcwŠ`m n`©ÝV ‘`m©{XV Amho d ̀ mMm H$mcI§S> 2016 - 2017 hm Amho.

g§emoYZmMr Cn`wº$Vm  
  àñVwV g§emoYZ ho ‘hmamï´>mV EHw$UM J«m‘rU ^mJmV ^{dî`mV {Z‘m©U hmoUma²`m nmUr Q>§MmB©da ‘mV H$aÊ`mgmR>r ‘hmamï´> emgZmcm ,eoVH$a²`mZm, 
{Z`moOZH$ma d ̀ m joÌmV ̂ {dî`mV H$m‘ H$aUma²`m g§emoYH$m§Zm Cn`wº$ R>aoc. .

g§emoYH$m§À`m ‘`m©Xm 
àñVwV g§emoYZ ho Z‘wZm {ZdS>rda AmYmacoco AmhoV . Ë`m‘wio Z‘wZm {ZdS> nÕVrMm ‘`m©Xm ̀ m g§emoYZmcm cmJy nS>VmV . VgoM ho g§emoYZ Ea§S>moc 
VmcwŠ`mVrc {ZdS>coë`m eoVH$a²`mÀ`m à{VgXmda AmYmacoco Amho . `m ‘`m©Xm Agë`mVar àñVwV g§emoYZ ho `mM àH$maMr gm‘m{OH$ , Am{W©H$ 
n[apñWVr Agcoë`m ̂ maVmVrc BVa ̂ mJm§Zm Cn`wº$ R>aoc4 .

àmW{‘H$ AmH$So>dmarda AmYm[aV à‘wI {ZîH$f©

 • gd}jU Ho$coë`m EHy$U 100 eoH$a²`m§À`m Hw$Qw>§~mVrc ñÌr, nwéf d ‘wco `m§Mr EHy$U  ì`º$s¨Mr g§»`m 862 hmoVr. åhUOoM 
  àË`oH$ Hw$Qw>§~mMm gagar AmH$ma 8.62: EVH$m {XgyZ Amcm.  
 • EH§$XarV gd}jU Ho$coë`m cm^ eoVH$ar ‘mÜ`{‘H$ ñVaon`§©V {ejU KoVcoë`m eoVH$a²`m§Mo à‘mU (23:) A{YH$ Amho
 • EH$XarV gd}jU Ho$coë`m eoVH$ar n¡H$s eoVH$ar (51:) ̀ m JQ>mVrc g§»`m VwcZoZo OmñV Amho. ̀ mdê$Z Ago cú`mV ̀ oVo H$s 
  J«m‘rU ̂ mJmV AmOhr eoVr ì`dgm`mMo à‘mU OmñV Amho.
 • EH§$XarV gd}jU Ho$coë`m cm^YmaH$mZn¡H$s 31 Vo 40 ̀ m d`moJQ>mVrccm^YmaH$m§Mo à‘mU gdm©V OmñV (31 :) hmoVo.  
 • gdm©V OmñV eoVr H$aÊ`mMm AZw^d cm^YmaH$ (42:) 6 Vo 10 ̀ mV ̀ oVmV. d 1 Vo 5 ̀ mV 19 : d AZwH«$‘o 11 Vo 15 ‘Ü`o 22 
  : Va 21 nojm OmñV 10 AmhoV.
 • EH§$XarV Ago {XgyZ ̀ oVo H$s AmOhr J«m‘rU ̂ mJmV chmZ eoVH$a²`m§Mo à‘mU OmñV Amho.
 • EH§$XarV gd}jU Ho$coë`m eoVH$a²`m§Mo gdm©V OmñV Xw~macmJdS>r Imcrc joÌ AgUmao 71 (71:) eoVH$ar hmoVo. Va `m 
  ImcmoImc {ZìdicmJdS>r Imcrc joÌ AgUmao 29 (29:) hmoVo
 • ‘Ü`o gd}jUmgmR>r {ZdS>coë`m 100 eoVH$ar n¡H$s AZwH«$‘o,{dhraMm dmna H$aUmao 59 eoVH$ar,Hw$nZ{cH$m dmna H$aUmao 
  AgUmao 30 eoVH$ar , Va nmQ>mMm dmna H$aUmao 11 hmoVo.
 • gd}jU Ho$coë`m 100 eoVH$a²`m§n¡H$s hr ̀ moOZm Amnë`m Jmdmcm {‘imdr ̀ mgmR>r J«m‘g^m 41 eoVH$a²`m§Zr CnpñWVr {Xcr.
 • EH§$XarV Ago {XgyZ ̀ oVo H$s, 44: eoVH$ar ̀ moOZogmR>r ZmIwe hmoVo.
 • EH§$XarV gdm©V OmñV l‘XmZ 52: Va AZwH«$‘o Am{W©H$ .08: d dñVw 10: Am{U gm‘m{OH$ 30: {XgyZ AmcoV. gdm©V OmñV 
  l‘XmZ eoVH$ar ̀ mZr Ho$coco ̀ m {R>H$mUr {XgyZ ̀ oV AgVo
 • gd}jUmgmR>r {ZdS>coë`m 100 eoVH$a²`m§Mo ̀ moOZoAJmoXa d Z§Va cmJdS>r Imcrc joÌmMo gd}jU Ho$co AgVm nmhUr Ho$coë`m 
  gr‘m§V cm^YmaH$ eoVH$a²`m§n¡H$s cmJdS>r Icrc joÌmV Pmcocr dmT> 25: {XgyZ Amcr.
 • `moOZm cmJw Ho$ë`mZ§Va ha^am {nH$ KoÊ`mMo à‘mU dmT>coco {XgyZ ̀ oVo. VgoM eoVH$arZr ZdrZ V§Ì dmna H$aÊ`mg àYmÝ` H«$‘ 
  {Xcocm {XgyZ ̀ oVmo.
 • AmYrÀ`m VwcZoV AmVm {nH$m§Mr CËnmXH$Vm dmT>cocr {XgyZ ̀ oVo AmYr Vr gdm©V OmñV 20 Vo 30 (59 :) ,Z§Va AZwH«$‘o 10 -
  20 (31:). 30 - 60 (6:) Am{U 40- 50 (4:) Aer hmoVr d Z§Va Vr dmT>cocr {XgyZ ̀ oVo.
 • EH§$XarV ̀ moOZo AJmoXa 125-150 én`o EdT>o OmñVrMo doVZ XoUma²`m eoVH$a²`m§Mr g§»`m OmñV hmoVr. Va gdm©V H$‘r 175-
  200 én`o XoUmao eoVH$ar hmoVo.  
 • `m ̀ moOZm Amë`mZ§Va 150 Vo 175 ê$n`o da H$m‘ H$aVmZm (20:) pñÌ`m {XgyZ AmcoV.
 • EH§$XarV amoOJmamV dmT> Pmë`mMo à‘mU cjUr`  {XgyZ Amco.    
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 • gd}jU Ho$coë`m 100eoVH$a²`m§Mo Amnë`mcm amoOJmaV gdm©V OmñV 40 ̀ mV 35: dmT> hmoVmZm {XgyZ ̀ oVo.
 • gd}jUmgmR>r {ZdS>coë`m 100 eoVH$a²`m§n¡H$s eoVrH$‹S>o nhmÊ`mMm –{ï>H$moU ~Xccm Amho ho gmJUmao 93: hmoVo. d Zmhr ho 
  gmJUmao 7 : Agcoco {XgyZ AmcoV.
 • EH§$XarV gdm©V OmñV ZJXr {nHo$ KoUmao à‘mU 38: Va ì`mnmar {nHo$ KoUmao ̀ m§Mo à‘mU 28: Va ~ma‘mhr {nHo$ KoUmao eoVH$ar 24: 
  d ’$c~mJ  H$aUmao ’$º$ 10: Amnë`mcm eoVH$ar {XgyZ ̀ oVmV.
 • 100 eoVH$a²`m§Zn¡H$s 58: eoVH$ar eoVrcm OmoS> åhUyZ nyaH$ ì`dgm` OmñV AmhoV.Va 42: eoVH$ar ’$º$ eoVrM 
  H$aVmV.EH§$XarV Ago {XgyZ ̀ oVo H$s eoVrda Adc§~yZ AgUmao eoVH$ar ~aoM AmhoV. H$s Vo OmoS> ì`dgm` H$aV ZmhrV.
 • EH§$XarV gdm©V OmñV eoVH$ar ho Hw$Hw$Q> nmcZ H$aUmao Agë`mMo {XgyZ Amco.
 • gd}jU Ho$coë`m eoVH$ar nyaH$ ì`dgm`mV {H$Vr CËnÝZ {‘iVo ho Xe©{dco Amho. Ë`mV 10 hOma Vo 20 hOma 53: gdm©V OmñV 
  {XgyZ ̀ oVmo.
 • Oc`wº$ {edma ̀ moOZo‘wio eoVH$a²`m§À`m CËnÝZmV dmT> Pmë`mZo Jw§VdUwH$sV dmT> Pmcocr {XgyZ ̀ oVo.
 • gd}jU Ho$coë`m eoVH$a²`mMo Cn^moJ à‘mUmMo 89 : dmT>coco {XgyZ Amco.
 • gd}jUmgmR>r {ZdS>coë`m 100 eoVH$ar n¡H$s 5 – 10(78:) AmhoV. Va 10 - 20(22:) AmhoV Am{U 20 -30 (10:) ho 
  Vº²$`m Zwgma {XgyZ Amcoco Amho.
 • gaH$maZo Oa Iwn ‘moR>çm à‘mUmV eoVH$ar cm ‘XV Ho$cr Va eoVH$ar Amnë`m eoVrÀ`m CËnÝZmV dmT> H$aÊ`mg V`ma AmhoV.
 • gd}jU Ho$coë`m 100 eoVH$a²`mn¡H$s gdm©V Á`mñV 51: eoVH$ar Hw$nZ{cH$m ̀ §ÌmV  Jw§VdUyH$ H$aÊ`mg CËgwH$ {XgyZ Amco.

g§X^© gyMr 
 1)  CÚmoOH$ , ‘o 2015 nw 21
 2)  cmoH$amÁ`, ’o$ãédmar ‘mM© Am°JñQ>-2015
 3)  AW©gdmX  - 2015
 4)  X¡{ZH$ gH$mi {d{dY A§H$ 
 5) emgZ {ZU©` H«$‘m§H$ê$ OcA-2014/à.H«$.203/Oc-7 ‘§Ìmc`, ‘w§~B©-400 032. VmarI : {S>g|~a, 2014  
  https://www.maharashtra.gov.in/site/Upload/Government%20Resolutions/English/201412061015068426.pdf

 6) Oc`wº$ {edma A{^`mZê$ emídVr qgMZ YmoaU
 7) OcgdmX ‘m{gH$ - 2015
 8) emgZmÀ`m n[anÌH$mZwgma 
 9) Hw$éjoÌ ( ’o$ãédmar 2008 ) AJ«dmc C‘oeM§Ð
 10) ‘hmamï´>mVrc Ocg§nXm- àm.S>m°.Eg.ìhr.T>‘T>oao
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g§emoYZnona
•ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãñ Ôãã½ãããä•ã‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ ‚ã£¾ã¾ã¶ã.

‡ãìŠ. Ôããñ¶ãÌã¥ãñ Îãì¼ããâØããè Ôãâ•ã¾ã   ‡ãìŠ. ‡ãŠã¹ãìÀñ ‡ãŠãäÀÎ½ãã •ãØãªãèÎã
(TYBA.ECO)               (TY BA. ECO)

½ããØãÃªÎãÃ‡ãŠ
¡ãù. ¹ãÆã.½ãÖñÎã †½ã.ºã¡Ìãñ  (‚ã©ãÃÎããÔ¨ã ãäÌã¼ããØã ¹ãÆ½ãìŒã)

¹ãÆÔ¦ããÌã¶ãã
             ØãÆã½ããè¥ã ¼ããØãã¦ã ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ããÞãã ãäÔ¨ã¾ããâÞãã ¹ãÆÎ¶ã •ãÔãã ¦ããèÌãÆ ‚ããÖñ. ¦¾ããÞã¹ãÆ½ãã¥ãñ ÎãÖÀãè ¼ããØãã¦ãÖãè ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãã ¹ãÆÎ¶ã 
‚ãããä£ã‡ãŠ ¦ããèÌãÆ ‚ããÖñ. ‚ãÔãâÜã›ãè¦ã àãñ¨ãã¦ããèË ½ããäÖËã ‚ããäÎããäàã¦ã ‚ãÔãÊ¾ãã½ãìßñ ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãñ ¹ãÆ½ãã¥ã ãäªÌãÔãòãäªÌãÔã Ìãã¤¦ã ‚ããÖñ.¦ãÔãñÞã 
¦¾ããâ¶ãã  ¾ãñ¥ããÅ¾ãã Ôã½ãÔ¾ãã ‚ãããä£ã‡ãŠ  ‚ããÖñ. ¦¾ãã½ãìßñ ‚ãã½Öãè ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãñ Ôãã½ãããä•ã‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ  ‚ã£¾ã¾ã¶ã Öã ãäÌãÓã¾ã ãä¶ãÌã¡Ëã 
‚ããÖñ.
„ãäªÓ›ñ
1) •ãßØããÌã  ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞãñ Ôãã½ãããä•ã‡ãŠ  ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥ãñ.
2) •ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞãñ ‚ãããä©ãÃ‡ãŠ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥ãñ.
3) •ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞ¾ãã Ôã½ãÔ¾ããâÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥ãñ.
4) •ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞãã Ôã½ãÔ¾ããâÌãÀ „¹ãã¾ã¾ããñ•ã¶ãã ÔãìÞããäÌã¥ãñ.
ØãðãäÖ¦ã‡ãñŠ
 1) ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâ¶ãã Ìãñ¦ã¶ã ‡ãŠ½ããè ‚ããÖñ.
 2) ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâ¶ãã ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããè ¾ãñ¥ããÅ¾ãã Ôã½ãÔ¾ãã ‚ããä£ã‡ãŠ ‚ããÖñ¦ã.
 3 ) ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÔããŸãè •ãßØããÌã ÎãÖÀã¦ã ÔãâÜã›¶ãã ¶ããÖãè¦ã.
 4) ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ããâ ãäÔ¨ã¾ããâ¶ãã ÌãÓãÃ¼ãÀ ‡ãŠã½ã ãä½ãß¦ã ¶ããÖãè.

ÔãâÎããñ£ã¶ã ¹ã£ª¦ã
                  •ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãñ Ôãã½ãããä•ã‡ãŠ Ìã ‚ãããä©ãÃ‡ãŠ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥¾ããÔããŸãè •ããè ½ã•ãìÀãâÞããè •ãßØããÌã 
ÎãÖÀã¦ãì¶ã ¼ããØããä¶ãÖã¾ã ãä¶ãÌã¡ ‡ãŠÀ¥¾ãã¦ã ‚ããËãè ‚ããÖñ, ¦¾ãã¦ãì¶ã 100 ãäÔ¨ã¾ããâÞããè ãä¶ãÌã¡ ‡ãŠÀ¥¾ãã¦ã ‚ããËãè ‚ããÖñ. 1. ÖãäÀãäÌãŸáŸË ¶ãØãÀ 2. Àã½ãã¶ãâª 
¶ãØãÀ 3. ÌããÜã ¶ãØãÀ 4. Ì¾ãâ‡ãŠ›ñÎã ¶ãØãÀ 5. Ôã½ã¦ãã ¶ãØãÀ 6. Îããâ¦ããè ¶ãØãÀ 7. ãä•ã•ãã… ¶ãØãÀ 8. ÁãäŒ½ã¥ããè ¶ãØãÀ 9. Œãâ¡ñÀãÌã ¶ãØãÀ 10. Àã•ããèÌã 
Øãâã£ããè ¶ãØãÀ 11. ÔÌãã½ããè ãäÌãÌãñ‡ãŠã¶ãâª ¶ãØãÀ 12. ½ãì‡ãâìŠª ¶ãØãÀ 13. Îãã½ã ¶ãØãÀ 14. Ñããè‡ãðŠÓ¥ã ¶ãØãÀ 15. ãäÎãÌãã•ããè ¶ãØãÀ

½ãÖ¦¦Ìã
 ‚ãã•ãÞ¾ãã Øã¦ããè½ãã¶ã •ãØãã¦ã ÔãÀ‡ãŠãÀËã Ôã½ãã•ãã¦ããèË ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã Ô¨ããè- ¹ãìÁÓããâÞããè ãäÌããäÌã£ã Øã›ã¦ããèË ½ãããäÖ¦ããè ‚ãÔã¥ãñ ‚ã¦¾ãâ¦ã 
‚ããÌãÎ¾ã‡ãŠ ‚ããÖñ. ½Ö¥ãî¶ãÞã •ãßØããÌã ÎãÖÀã¦ããèË ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã Ô¨ããè ½ã•ãîÀâãÞããè ‚ãããä©ãÃ‡ãŠ Ìã Ôãã½ãããä•ã‡ãŠ ãäÔ©ã¦ããèÞãñ ‚ã£¾ã¾ã¶ã ‡ãŠÀ¥ãñ ØãÀ•ãñÞãñ 
‚ããÖñ. ¦¾ããÞã ¹ãÆ½ãã¥ãñ ¦¾ããâ¶ãã ãä½ãß¥ããÀñ Ìãñ¦ã¶ã, ‡ãŠã½ããÞãñ ÔÌãÁ¹ã,¦¾ããÞã¹ãÆ½ãã¥ãñ ‡ãŠã½ããÞãñ ¦ããÔã ¦¾ããâ¶ãã ¾ãñ¥ããÅ¾ãã Ôã½ãÔ¾ãã ƒ¦¾ããªãè Þãã ‚ã¼¾ããÔã ÔãÀ‡ãŠãÀËã 
¾ããñ•ã¶ãã ŸÀãäÌã¥¾ããÔããŸãè Ìã ¾ããñ•ã¶ãã ‡ãŠãÀ‡ãŠãâ¶ãã ¦ãÔãñÞã Ôãã½ãããä•ã‡ãŠ ‡ãŠã¾ãÃ‡ãŠ¦ãó ‚ãããä¥ã Ôã½ãã•ããËã ‚ãããä¥ã ¾ãã ãäÌãÓã¾ããÞãã ‚ã¼¾ããÔã ‡ãŠÀ¥ããÅ¾ãã 
ÔãâÎããñ£ã‡ãŠãâ¶ãã ‚ã¦¾ãâ¦ã ½ãÖ¦Ìã¹ãî¥ãÃ Ìã  „¹ã¾ãì‡ã‹¦ã ‚ããÖñ.
½ã¾ããÃªã
 ¹ãÆÔ¦ãì¦ã ÔãâÎããñ£ã¶ã Öñ ¶ã½ãì¶ãã ãä¶ãÌã¡ãèÌãÀ  ‚ãã£ããÀËñËñ ‚ããÖñ.¦¾ãã½ãîßñ ¶ã½ãì¶ãã ãä¶ãÌã¡ ¹ã£ª¦ããè ¾ãã ÔãâÎããñ£ã¶ããËã ËãØãì ¹ã¡¦ãã¦ã ¦ãÔãñÞã Öñ 
ÔãâÎããñ£ã¶ã •ãßØããÌã ÎãÖÀã¦ããèË ãä¶ãÌã¡ËñÊ¾ãã ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã Ô¨ããè ½ã•ãìÀãâÞ¾ãã ¹ãÆãä¦ãÔããªãÌãÀ ‚ãã£ããÀËñËñ ‚ããÖñ. ¾ãã ¹ãÆ‡ãŠãÀÞããè ¼ããõãä¦ã‡ãŠ, 
Ôãã½ãããä•ã‡ãŠ  ‚ãããä¥ã ‚ãããä©ãÃ‡ãŠ ¹ããäÀãäÔ©ã¦ããè ‚ãÔãËñÊ¾ãã ¼ããÀ¦ãã¦ããèË ƒ¦ãÀ ¼ããØããâ¶ãã „¹ã¾ãì‡ã‹¦ã ŸÀ¦ãñ.

ãä¶ãÓ‡ãŠÓãÃ-
 1. Ôãã½ãããä•ã‡ãŠ ãäÔ©ã¦ããèÌãÀ ‚ãã£ãããäÀ¦ã  ãä¶ãÓ‡ãŠÓãÃ
  ÔãÌããÃãä£ã‡ãŠ ãäÔ¨ã¾ãã (52%) ¾ãã 30-40 ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ãäÔ¨ã¾ãã (3%) ¾ãã  50-60 ¾ãã  Ìã¾ããñØã›ã¦ãÊ¾ãã 
  ‚ããÖñ¦ã.
 2. ÔãÌããÃãä£ã‡ãŠ ½ããäÖËãâÞãñ ¹ãÆ½ãã¥ã (45%) ‚ããäÎããäàã¦ã ‚ããÖñ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ½ããäÖËã (4%) ¾ãã „ÞÞã½ãã£¾ããä½ã‡ãŠ 
  ‚ããÖñ¦ã.
 3. ‡ãìŠ›ìâºãã¦ããèË Ì¾ã‡ã‹¦ããè¶ãìÔããÀ ÌãØããê‡ãŠÀ¥ã ‡ãñŠËñ ‚ãÔã¦ãã ¹ãìÁÓããâÞãñ ¹ãÆ½ãã¥ã (22%) ¦ãÀ ãäÔ¨ã¾ããâÞãñ  ¹ãÆ½ãã¥ã(24%) ‚ããÖñ ¦ãÀ 
  ½ãìËãâÞãñ ¹ãÆ½ãã¥ã (54%) ‚ããÖñ. ¦ãÀ ‡ãìŠ›ìâºãã¦ããèË ÔãªÔ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÀãÔãÀãè  4.75% ‡ãìŠ›ì âºãã¦ã ½ãìËãâÞãñ ¹ãÆ½ãã¥ã 
  ÔãÌããÃãä£ã‡ãŠ (54%) ‚ããÖñ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (22%) ¹ãìÁÓããÞãñ ‚ããÖñ.
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 4.  ½ããñºããƒÃË £ããÀ‡ãŠã¶ãìÔããÀ ½ããñºããƒÃË ‚ãÔã¥ããÅ¾ãã¶ãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè (33%) ‚ããÖñ ¦ãÀ ½ããñºããƒÃË  ¶ãÔã¥ããÅ¾ãã âÞã ñ  ¹ã Æ½ãã¥ã (67%) 
  ÔãÌããÃãä£ã‡ãŠ ‚ããÖñ.
 5. ‡ãìŠ›ìâºãã¦ããèË Ì¾ã‡ã‹¦ããèÞãñ ÔããàãÀ¦ãñÞãñ ¹ãÆ½ãã¥ã ½ããñ•ãËñ ‚ãÔã¦ãã ÔãÌããÃ¦ã •ããÔ¦ã ¹ãìÁÓã (96%) ÔããàãÀ ‚ããÖñ¦ã  ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãìÁÓã (4%) ãä¶ãÀàãÀ 
  ‚ããÖñ¦ã ¦ãÀ ¹ãìÁÓããâÞãñ ÔãÀãÔãÀãè ¹ãÆ½ãã¥ã (1.4%) ‚ããÖñ.
 6. ‡ãìŠ›ìâºãã¦ããèË ãäÔ¨ã¾ããâÞãñ ÔããàãÀ¦ãñÞãñ ¹ãÆ½ãã¥ã ½ããñ•ãËñ ‚ãÔã¦ãã ÔããàãÀ ãäÔ¨ã¾ããâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (88%)  ‚ããÖñ ¦ãÀ ãä¶ãÀàãÀ ãäÔ¨ã¾ããâÞãñ ÔãÌããÃ¦ã ‡ãŠ½ããè 
  ¹ãÆ½ãã¥ã (12%) ‚ããÖñ ãäÔ¨ã¾ããâÞãñ ÔãÀãÔãÀãè ¹ãÆ½ãã¥ã  (1.13%)‚ããÖñ.
 7. ‡ãìŠâ›ìâºãã¦ããèË ½ãìËãâ¶ãìÔããÀ ÔããàãÀ¦ãñÞãñ ¹ãÆ½ãã¥ã (78%) ÔãÌããÃãä£ã‡ãŠ ‚ãÔãî¶ã ãä¶ãÀàãÀ ½ãìËãâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã  ‡ãŠ½ããè (12%) ‚ããÖñ ¦ã ¹ãÆ¦¾ãñ‡ãŠ  
  ‡ãìŠ›ìâºãã¦ããèË ½ãìËãâÞãñ ÔãÀãÔãÀãè ¹ãÆ½ãã¥ã (2.58%) ‚ããÖñ.
 8. ‡ãŠ½ããäÌã¥ããÅ¾ãã Ì¾ã‡ã‹¦ããèÞãñ Øã›ã¶ãìÔããÀ ÔãÀãÔãÀãè ¹ãÆ½ãã¥ã 1-2,2-3,3 ¹ãñàãã •ããÔ¦ã ¾ãã Øã›ã¦ã  ‡ãŠ½ããäÌã¥ããÅ¾ãã Ì¾ã‡ã‹¦ããéÞãñ ¹ãÆ½ãã¥ã ‚ã¶ãì‰ãŠ½ãñ 
  (54%),(32%),(13%) †Ìã¤ñ ‚ããÖñ. ‡ãŠ½ããäÌã¥ããÅ¾ãã Ì¾ããä‡ã‹¦ãâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã 1-2 ¾ãã Øã›ã¦ã (54%) ‚ããÖñ ¦ãÀ 3 ¹ãñàãã 
  •ããÔ¦ã ¾ãã Øã›ã¦ã ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (13%) ‚ããÖñ. 
 9. ÔãÌããÃ¦ã •ããÔ¦ã ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞãñ ¹ãÆ½ãã¥ã ÜãÀ‡ãŠã½ã ¾ãã Øã›ã¦ã (71%) ‚ããÖñ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (7%) ½ãñÔã ½ã£¾ãñ •ãã¥ããÅ¾ãã 
  ½ããäÖËãâÞãñ ‚ããÖñ.
 10. ÔãÌããÃ¦ã •ããÔ¦ã ¹ãÆ½ãã¥ã  2-3 ãä‡ãŠ½ããè ‚ãâ¦ãÀ •ãã¥ããÅ¾ãã  ¾ãã Øã›ã¦ã (49%)  ½ããäÖËã ‚ããÖñ¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (7%) †Ìã¤¾ãã ½ããäÖËã 4 
  ¹ãñàãã •ããÔ¦ã ãä‡ãŠ½ããè ¾ãã Øã›ã¦ã ‚ããÖñ¦ã.
 11. ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããè 59% ½ããäÖËã ¹ãã¾ããè ¦ãÀ  5% ½ããäÖËã ºãÔã ¶ãñ ¦ãÀ 36% ½ããäÖËã ãäÀàãã¶ãñ •ãã¦ãã¦ã ÔãÌããÃ¦ã •ããÔ¦ã ½ããäÖËãâÞãñ ¹ãÆ½ãã¥ã 
  (59%) ¹ãã¾ããè •ãã¥ããÅ¾ãã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ½ããäÖËãâÞãñ ¹ãÆ½ãã¥ã (5%) ºãÔã ¶ãñ •ãã¦ãã¦ã.
 12. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (54%) ½ããäÖËã 5 ¦ãñ 10 ÌãÓããÃ¹ããÔãî¶ã ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè  ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (12%) ½ããäÖËã 
  20 ¹ãñàãã •ããÔ¦ã ÌãÓããÃ¹ããÔãî¶ã ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã.
 13. ÔãÌããÃ¦ã •ããÔ¦ã ¹ãÆ½ãã¥ã  61% ½ããäÖËãâÞãñ ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ãÞãñ Ìãã¦ããÌãÀ¥ã Ôãã£ããÀ¥ã ‚ããÖñ ¦ãÀ ÔãÌããÃ¦ã  ‡ãŠ½ããè ¹ãÆ½ãã¥ã (4%)½ããäÖËãâÞãñ ‡ãŠã½ããÞãñ 
  ãäŸ‡ãŠã¥ãÞãñ Ìãã¦ããÌãÀ¥ã ÌããƒÃ› ‚ããÖñ.
 14. ÔãÌããÃãä£ã‡ãŠ  ¹ãÆ½ãã¥ã (57%) ¾ãã 4 ¦ãñ 6 ¦ããÔã ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÞãñ ‚ããÖñ¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (20%) ½ããäÖËãâÞãñ 8 ¦ãñ 10 ¦ããÔã 
  ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ‚ããÖñ¦ã.
 15. Ôã½ãÔ¾ãã Ôããñ¡ãäÌã¥¾ããÔããŸãèÔãÌããÃãä£ã‡ãŠ ¹ãÆÆ½ãã¥ã (84%) ½ããäÖËãâÞ¾ãã ½ã¦ãñ ÔãÀ‡ãŠãÀ¶ãñ „¹ãã¾ã ¾ããñ•ããÌãñ ¦ãÀ  ÔãÌããÃ¦ã ‡ãŠ½ããè (2%)½ããäÖËãâÞ¾ãã ½ã¦ãñ 
  ½ããäÖËã ÔãâÜã›¶ãñ¶ãñ „¹ãã¾ã ¾ããñ•ããÌãñ.
 16.  ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (57%) ½ããäÖËãâ¶ãã  Ìãñ¦ã¶ããºããºã¦ã Ôã½ãÔ¾ãã ¾ãñ¦ãã¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã 12% ½ããäÖËãâ¶ãã ƒ¦ãÀ 
  Ôã½ãÔ¾ãã ¾ãñ¦ãã¦ã.
 17. ‡ãŠã½ã ‡ãâŠ›ãßÌãã¥ãñ Ìãã›¥ããÅ¾ããâÞãñ  ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ (85%) ‚ããÖñ ¦ãÀ ‡ãŠã½ã ‡ãâŠ›ãßÌãã¥ãñ ¶ããÖãè Ìãã›¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã (15%)  ÔãÌããÃ¦ã 
  ‡ãŠ½ããè ‚ããÖñ. 
 18. ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããè ‚ã¶¾ãã¾ã ¢ããÊ¾ããÔã ªãª ½ããØã¥ããÅ¾ããâÞãñ  ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ ½ããäÖËã (79%) ‚ããÖñ¦ã ¦ãÀ ªãª ¶ããÖãè ½ããØã¥ããÅ¾ãã ½ããäÖËãâÞãñ 
  ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè (21%) ‚ããÖñ.
 19. ÔãÌããÃãä£ã‡ãŠ ½ããäÖËãâÞãñ ¹ãÆ½ãã¥ã (70%)Ôã½ãã•ãã‡ãŠ¡ññ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã  3% ½ããäÖËã ¾ãã ‡ãŠËñ‡ã‹›À ‡ãŠ¡ñ ªãª ½ããØã¦ãã¦ã.
 20. Ì¾ãÔã¶ã ‚ãÔã¥ããÅ¾ããâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (73%) ‚ããÖñ ¦ãÀ Ì¾ãÔã¶ã ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè (27%) ‚ããÖñ.
 21. 5 ¦ãñ10 ÌãÓããÃ¹ããÔãî¶ã Ì¾ãÔã¶ã ‚ãÔã¥ããÅ¾ããâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (46%) ‚ããÖñ ¦ãÀ 1 ¦ãñ 5 ÌãÓããÃ¹ããÔãî¶ã Ì¾ãÔã¶ã ‚ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã   Ô ã Ì ã ã Ã ¦ ã 
  ‡ãŠ½ããè (12%) ‚ããÖñ.
 22. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔãËñËñ Ì¾ã‡ã‹¦ããè (65%) ¾ããâ¶ããè Ì¾ãÔã¶ã½ãì‡ã‹¦ããè ‡ãòŠ³ÆãÞãã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÀñ 17% Ì¾ããä‡ã‹¦ãâ¶ããè 
  Ôã½ãì¹ãªñÎã¶ã ‡ãòŠ³ãÞãã Ì¾ãÔã¶ã Ôããñ¡ãäÌã¥¾ããÔããŸãè „¹ã¾ããñØã ‡ãñŠËã.
 23. ÜãÀã½ã£¾ãñ ̈ ããÔã ªñ¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ 56%  ‚ããÖñ ¦ãÀ ̈ ããÔã ¶ããÖãè ªñ¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè (44%) ‚ããÖñ.
 24. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã 52% ½ããäÖËãâ¶ãã ÎãããäÀÀãè‡ãŠ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (10%) ½ããäÖËãâ¶ãã ½ãã¶ããäÔã‡ãŠ ¨ããÔã ãäªËã 
  •ãã¦ããñ.
 26. ãäÌã£ãÌãã ‚ãÔã¥ããÅ¾ãã ãäÔ¨ã¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè  9% ‚ããÖñ ¦ãÀ ãäÌã£ãÌãã ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã •ããÔ¦ã (91%) ‚ããÖñ.
 27. ¹ã¦ããè¹ããÔãî¶ã ÔãÖ‡ãŠã¾ãÃ ãä½ãß¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè (44%) ‚ããÖñ ¦ãÀ ¹ã¦ããè¹ããÔãî¶ã ÔãÖ‡ãŠã¾ãÃ ¶ããÖãè ãä½ãß¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã •ããÔ¦ã 
  (56%) ‚ããÖñ.
 
2. ‚ãããä©ãÃ‡ãŠ ãäÔ©ã¦ããèÌãÀ ‚ãã£ããÀãè¦ã ãä¶ãÓ‡ãŠÓãÃ
 1. ÔãÌããÃ¦ã •ããÔ¦ã ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (29%) ½ããäÖËã 2000 ¦ãñ 2500 Ìãñ¦ã¶ã ‚ãÔã¥ããÅ¾ãã ‚ããÖñ¦ã ¦ãÀ   2500 ¦ãñ 3000  †Ìã¤ñ Ìãñ¦ã¶ã 
  ‚ãÔã¥ããÅ¾ãã ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè(17%)  ‚ããÖñ.
 2. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (97%) ½ããäÖËãâ¶ãã Ìãñ¦ã¶ã ¹ãìÀñÔãñ ¶ããÖãè ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (3%) ½ããäÖËâã¶ãã Ìãñ¦ã¶ã ¹ãìÀñÔãñ 
  ‚ããÖñ.
 3. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (76%) ½ããäÖËã ºãÞã¦ã ¶ããÖãè ‡ãŠÀ¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã (24%) ½ããäÖËã ºãÞã¦ã ‡ãŠÀ¦ãã¦ã.
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 4. ãäÌã½ãã ¶ã ‡ãŠã¤¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ (87%) ‚ããÖñ ¦ãÀ ãäÌã½ãã ‡ãŠã¤¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè  (13%) ‚ããÖñ.
 5. ºãÞã¦ã ‡ãŠÀ¥ããÅ¾ããâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã 300¦ãñ400 ¾ãã Øã›ã¦ã (50%) ‚ããÖñ ¦ãÀ ºãÞã¦ã ¶ã ‡ãŠÀ¥ããÅ¾ããâÞãñ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã 200-300 
  ¾ãã Øã›ã¦ã (12%) ‚ããÖñ.
 6. ½ããäÖËã ºãÞã¦ã Øã›ãÞããè ½ãããäÖ¦ããè ‚ãÔã¥ããÅ¾ããâÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (78%) ‚ããÖñ ¦ãÀ ºãÞã¦ã Øã›ãÞããè ½ãããäÖ¦ããè ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ‡ãŠ½ããè 
  (22%) ‚ããÖñ.
 7. ½ããäÖËã ºãÞã¦ã Øã›ãÞ¾ãã ÔãªÔ¾ã ‚ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ (66%) ‚ããÖñ ¦ãÀ ½ããäÖËã ºãÞã¦ã Øã›ãÞ¾ãã ÔãªÔ¾ã ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã 
  ÔãÌããÃ¦ã ‡ãŠ½ããè (34%) ‚ããÖñ.
 8. ºãÞã¦ãØã›ã½ãã¹ãÃŠ¦ã ãäŒãÞã¡ãè ºã¶ãÌã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ (39%)‚ããÖñ¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã  ¼ãã•ããèãäÌã‰ãñŠ¦¾ããâÞãñ (14%) ‚ããÖñ.
 9. ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã  11% ½ããäÖËãâ¶ãã  600- 800  ¾ãã Øã›ã¦ã Ìãñ¦ã¶ã ãä½ãß¦ãñ ¦ãÀ 400-600 ¾ãã Øã›ã¦ã ÔãÌããÃãä£ã‡ãŠ 
  ¹ãÆ½ãã¥ã 74%½ããäÖËâã¶ãã Ìãñ¦ã¶ã ãä½ãß¦ãñ.
 10. ºãÞã¦ã Øã›ã½ãìßñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã ‚ãÔã¥ããÅ¾ãã 91% ½ããäÖËãâ¶ããè ‡ãŠ•ãÃ ãä½ãßãËñ ¦ãÀ ƒ¦ãÀ ½ãª¦ã ãä½ãß¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã 9% Öñ ÔãÌããÃ¦ã ‡ãŠ½ããè 
  ‚ããÖñ.
 11. ‚ãÔãâÜããä›¦ã àãñ¨ãã¦ããèË ½ããäÖËã ‡ãŠã½ãØããÀãâÔããŸãè ‚ãÔã¥ããÅ¾ãã ÎããÔã‡ãŠãè¾ã ¾ããñ•ã¶ããâÞããè ½ãããäÖ¦ããè ‚ãÔã¥ããÅ¾ããâÞãñ  ¹ãÆ½ãã¥ã ÔãÌããÃ¦ã ãä‡ãŠ½ããè  2% ‚ããÖñ ¦ãÀ 
  ½ãããäÖ¦ããè ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã ÔãÌããÃãä£ã‡ãŠ (98%) ‚ããÖñ.
 12. ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ããâÔããŸãè •ãßØããÌãã¦ã ÔãâÜã›¶ãã ¶ããÖãè¦ã ‚ãÔãñ  100% ½ããäÖËãâÞãñ ½ã¦ã ‚ããÖñ.
 13. ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ããâÔããŸãè •ãßØããÌã¦ãÊ¾ãã ÔãâÜã›¶ãñ½ã£¾ãñ Ôã¼ããÔãª ¶ãÔã¥ããÅ¾ããâÞãñ ¹ãÆ½ãã¥ã  100% ‚ããÖñ.
 14. ÔãÌããÃãä£ã‡ãŠ ½ããäÖËãâÞãñ ¹ã¦ããè (35%) ƒ¦ãÀ ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ½ããäÖËãâÞãñ ¹ã¦ããè  (13%)  ØãÌãâ¡ãè ‡ãŠã½ã ‡ãŠÀ¦ãã¦ã.
 15. 5-10 Ö•ããÀ „¦¹ã¸ã ‚ãÔã¥ããÅ¾ãã ½ããäÖËãâÞ¾ãã ¹ã¦ããèÞãñ ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (89%) ‚ããÖñ ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ‚ãÔã¥ããÀñ ¹ãÆ½ãã¥ã (11%) Ì¾ã‡ã‹¦ããèÞãñ 
  „¦¹ã¸ã 10-15 Ö•ããÀ ‚ããÖñ.
 16. ÔãÌããÃãä£ã‡ãŠ ½ããäÖËãâÞ¾ãã ½ã¦ãñ (70%) ¹ãñ¶Îã¶ã ¾ããñ•ã¶ãã ËãØãì ‡ãŠÀãÌããè ¦ãÀ ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã  (2%)  ½ããäÖËãâÞ¾ãã ½ã¦ãñ ½ããäÖËã ÔãâÜã›¶ãã 
  Ô©ãã¹ã¶ã ‡ãŠÀãÌããè ‚ãÎããè ÔãÀ‡ãŠãÀ‡ãŠ¡ì¶ã ‚ã¹ãñàãã ‚ããÖñ¦ã.
 17. ÔãÌããÃãä£ã‡ãŠ ¹ãÆ½ãã¥ã (82%) ½ããäÖËãâÞ¾ãã ½ã¦ãñ Ôã½ãã•ãã‡ãŠ¡î¶ã Ìãñ¦ã¶ãÌãã¤ ÌÖãÌããè ¦ãÀ  ÔãÌããÃ¦ã ‡ãŠ½ããè ¹ãÆ½ãã¥ã (18%) ½ããäÖËãâÞ¾ãã ½ã¦ãñ Ìãã¤ãèÌã 
  ‡ãŠã½ããÞãñ  Ìãã¤ãèÌã Ìãñ¦ã¶ã ãä½ãßãÌãñ, ‚ãÎããè Ôã½ãã•ãã‡ãŠ¡î¶ã ‚ã¹ãñàãã ‚ããÖñ.
Ôã½ãÔ¾ãã
 1)  ãä½ãß¥ããÀñ Ìãñ¦ã¶ã ¹ãìÀñÔãñ ¶ããÖãè.
 2)  ¹ãìÀñÎãã Ìãñ¦ã¶ãã‚ã¼ããÌããè ÀãÖ¥ããè½ãã¶ããÞãã ª•ããÃ ŒããËãÌãËñËã ‚ããÖñ.
 3)  ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããè Ìãñ¦ã¶ããºããºã¦ã Ôã½ãÔ¾ãã ¾ãñ¦ãã¦ã ½Ö¥ã•ãñÞã Ìãñ¦ã¶ã ÌãñßÌãÀ ãä½ãß¦ã ¶ããÖãè.
 4)  ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããè •ããÔ¦ã ‡ãŠã½ã ‡ãŠÀãÌãñ ËãØã¦ãñ
 5)  ‡ãìŠ›ìâºãã¦ããèË ÔãªÔ¾ãã‡ãŠ¡î¶ã ÔãÖ‡ãŠã¾ãÃ ãä½ãß¦ã ¶ããÖãè.
 6)  ãä½ãßãËñËñ ÔãÌãÃ ¹ãõÔãñ ¶ãÌãÀã ãä‡ãâŠÌãã ‡ãìŠ›âºããè¾ã Üãñ¦ãã¦ã ½Ö¥ã•ãñÞã ‚ãããä©ãÃ‡ãŠ ÔÌã¦ãâ¨ã  ¶ããÖãè.
 7)  ÜãÀã¦ããèË ½ãÖ¦ÌããÞãñ ‚ãããä©ãÃ‡ãŠ ‡ãŠãõ›ìâãäºã‡ãŠ ãä¶ã¥ãÃ¾ã Üãñ¥¾ãã¦ã ‡ãŠãñ¥ããËãÖãè ‚ããä£ã‡ãŠãÀ ¶ããÖãè.
 8)  ¶ãÌãÅ¾ããÞãñ ªãÁÞãñ Ì¾ãÔã¶ã,•ãìØããÀ ƒ,½ãìßñ ½ãã¶ããäÔã‡ãŠ Ìã ÎããÀãèãäÀ‡ãŠ ¦ãÔãñÞã ½ããÀÖã¥ãããèÞãã ̈ ããÔã Öãñ¦ããñ.
 9)  ‡ãŠã½ãã½ãìßñ  ÜãÀã‡ãŠ¡ñ,½ãìËãâ‡ãŠ¡ñ (ãäÎãàã¥ã Ìã ƒ¦ãÀ ºããºã¦ããè¦ã) ¹ãŠãÀÔãñ Ëàã ªñ¦ãã ¾ãñ¦ã ¶ããÖãè.
 10)  ¹ãÆ¼ããÌããè ÔãâÜã›¶ãã ¶ãÔãÊ¾ãã½ãìßñ ‚ãã¹ãÊ¾ããÌãÀãèË ‚ã¶¾ãã¾ã ‡ãŠãñ¥ãã¹ãì¤ñ ½ããâ¡Ìãã ¾ãããäÌãÓã¾ããè ½ãããäÖ¦ããè ½ããØãÃªÎãÃ¶ã ¶ããÖãè.
 11)  ãä¶ãÀàãÀ¦ãã, ‚ã—ãã¶ã ƒ.½ãìßñ ªìÔãÀñ ‡ãŠãñ¥ã¦ãñÖãè ‡ãŠã½ã ‡ãŠÀ¦ãã ¾ãñ¦ã ¶ãÔãÊ¾ãã¶ãñ ¶ããƒÃËã•ãã¶ãñ Öñ ÎãããäÀÀãè‡ãŠ ‡ãŠÓ›ãÞãñ ‡ãŠã½ã ‡ãŠÀãÌãñ ËãØã¦ãñ. 
 12)   ‡ãŠã½ããÞ¾ãã ãäŸ‡ãŠã¥ããÞãñ ‚ãâ¦ãÀ •ããÔ¦ã ‚ããÖñ. ¦¾ãã½ãîßñ ¹ãã¾ããè •ããÌãñ ËãØã¦ãñ.
 13)   ‡ãŠã½ããÞãñ ¦ããÔã •ããÔ¦ã ‚ããÖñ.
 14)  ‡ãŠã½ããÞãñ ãäŸ‡ãŠã¥ããÞãñ Ìãã¦ããÌãÀ¥ã ºãÅ¾ããÞãÎãã  ¹ãÆ½ãã¥ãã¦ã Ôãã£ããÀ¥ã ‚ããÖñ.
 15)  Ìãñ¦ã¶ã ‡ãŠ½ããè ‚ãÔãÊ¾ãã½ãìßñ ºãÞã¦ã ‡ãŠÀ¦ãã ¾ãñ¦ã ¶ããÖãè.
 16)  ãäÌã½¾ããÞããè ºãÅ¾ããÞãÎãã Ëãñ‡ãâŠã¶ãã ½ãããäÖ¦ããè ¶ããÖãè ‡ãŠãÀ¥ã ¦ãñ ‚ããäÎããäàã¦ã ‚ããÖñ.
 17)  ½ããäÖËãâ ºãÞã¦ã Øã›ãÞããè ½ãããäÖ¦ããè ¶ãÔãÊ¾ãã½ãìßñ ºãÅ¾ããÞãÎãã ½ããäÖËã ºãÞã¦ã Øã›ãÞ¾ãã ÔãªÔ¾ã ¶ããÖãè
 18)  ºãÞã¦ã Øã›ã½ãã¹ãÃŠ¦ã ãä½ãß¥ããÀñ  „¦¹ã¸ã ‡ãŠ½ããè ‚ããÖñ.
 19)  ºãÞã¦ã Øã›ã½ãã¹ãÃŠ¦ã ‡ãŠã½ã ‡ãŠÀ¦ããâ¶ãã Ìãã¤ãèÌã ‡ãŠã½ãñ ‡ãŠÀãÌãñ ËãØã¦ãã¦ã. ¦ãÔãñÞã Ìãã¤ãèÌã ‡ãŠã½ããÞãñ Ìãã¤ãèÌã Ìãñ¦ã¶ã ãä½ãß¦ã ¶ããÖãè.
 20)  ÔãÌããÃãä£ã‡ãŠ ½ããäÖËãâÞ¾ãã ¹ã¦ããèÞãñ „¦¹ã¸ã ‡ãŠ½ããè ‚ããÖñ.
 21)  Ìãñ¦ã¶ããÞãñ ¹ãÆ½ãã¥ã ‡ãŠ½ããè ‚ãÔãÊ¾ãã½ãìßñ ºãÖì¦ãñ‡ãŠ ½ããäÖËãâÞãñ ½ãìËñ ãäÎã‡ãŠ¦ã ¶ããÖãè.
 22)  ºãÖì¦ãñ‡ãŠ ½ããäÖËãâÞ¾ãã ¹ã¦ããè¶ããâ Ì¾ãÔã¶ã ‚ããÖñ.
 23) ºãÖì¦ãñ‡ãŠ ½ããäÖËã ‚ããäÎããäàã¦ã ‚ãÔãÊ¾ãã½ãìßñ ¦ãÔãñÞã ¦¾ããâÞ¾ãã¹ã¾ãÄ¦ã ½ããäÖ¦ããè ¶ã ¹ããñÖÊ¾ãã½ãìßñ ¦¾ããâ¶ãã ‚ãÔãâÜããä›¦ã àãñ¨ãã¦ããèË ½ããäÖËã ‡ãŠã½ãØããÀãâÔããŸãè 
  ‚ãÔã¥ããÅ¾ãã ÎããÔã‡ãŠãè¾ã ¾ããñ•ã¶ããâÞããè ½ãããäÖ¦ããè ¶ããÖãè.
 24)  ÜãÀ‡ãŠã½ã ‡ãŠÀ¥ããÅ¾ãã ½ããäÖËãâÔããŸãè •ãßØããÌãã¦ã ÔãâÜã›¶ãã ¶ããÖãè.
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g§emoYZnona
YaUJmd VmcwŠ`mVrc ‘{hcm eoV‘Owam§À`m gm‘m{OH$ Am{W©H$ pñWVrMo AÜ``Z

‘mJ©Xe©H$ … Hw$.^m½`lr g§{Xn ndma 
S>m°. E‘.E‘.~S>do (pìXVr` df© - AW©emñÌ) 

(AW©emñÌ {d^mJ à‘wI)
Hw$.^m½`lr àëhmX Xodao (pìXVr` df© - AW©emñÌ)

AW©emñÌ {d^mJ

àñVmdZm 
 ^maV H¥$fr àYmZ Xoe Amho.~hþg§»` cmoH$g§»`m hr eoVrda Adc§~yZ AmhoV.AmOhr J«m‘rU ^mJmVrc ‘{hcm 
eoV‘Owam§Zm {d{dY àH$maÀ`m g‘ñ`m ̂ oS>gmdV Amho.Ë`m§Mo gm‘m{OH$ Am{U Am{W©H$ OrdZ hr AË`§V hmcmIrMo Amho.Ë`m‘wioM 
`m ‘{hcm eoV‘Owam§À`m gm‘m{OH$ Am{U Am{W©H$ pñWVrMo AÜ``Z H$aÊ`mMo R>a{dco Amho,åhUyZ Þ YaUJmd VmcwŠ`mVrc 
‘{hcm eoV‘Owam§À`m gm‘m{OH$ Am{W©H$ pñWVrMo AÜ``Z  ß hm {df` {ZdS>cm.

g§emoYZmMo C{Ôï>o 
1)eoV‘Oya pñÌ`m§À`m gm‘m{OH$ n[apñWVrMo AÜ``Z H$aUo.
2) eoV‘Oya pñÌ`m§À`m Am{W©H$ n[apñWVrMo AÜ``Z H$aUo.
3) eoV‘Oya pñÌ`m§À`m g‘ñ`m§Mo AÜ``Z H$aUo.
4)eoV‘Oya pñÌ`m§À`m g‘ñ`m§da Cnm` gwM{dUo.

J¥hrVHo$ 
1)eoV‘Owam§Mo H$m‘mMo Vmg OmñV AmhoV.
2)eoV‘Owam§Zm {‘iUma²`m ‘OwarMo à‘mU H$‘r Amho.
3) eoV‘Owam§Zm df©^a H$m‘ {‘iV Zmhr.

g§emoYZ nÕVr 
 g§emoYZ åhUOo dñVwpñWVr OmUyZ KoÊ`mgmR>r EImÚm {df`mMm ~maH$mB©Zo Ho$cocm g‘rjmË‘H$ Aä`mg qH$dm d¡km{ZH$ 
{M{H$Ëgm hmo`.

Z‘wZm {ZdS> 

AÜ``ZmMo joÌ Agcocm YaUJmd hm OiJmd {OëømVrc à‘wI VmcwH$m Amho.Ë`mgmR>r {ÌñVar` ñd¡a Z‘wZm nÜXVrMm (Three 
State Stratied Random Sample) dmna Ho$cm Amho.Ë`mV VmcwH$m hm n{hcm EH$H$,Jmd hm Xwgam EH$H$ Va 
{ZdS>coë`m ‘{hcm eoV‘Oya hm A§{V‘ EH$H$ AmhoV.
Ooìhm Aä`mg {df`H$ AgUma²`m g‘ï>rMo {d{dY JQ>mV dJuH$aU Pmcoco AgVo Voìhm ñVar` ñd¡a Z‘wZm MmMUrMm dmna H$amdm 
cmJVmo.`m nÜXVrV g‘ï>rÀ`m {d{dY JQ>mVrc Amdí`H$ VodT>o EH$H$ ñd¡a nÜXVrZo {ZdS>ë`mZ§Va Ë`m gd© EH$H$m§Mm {‘iyZ ñVarc 
ñd¡a Z‘wZm hmoVmo.
      g§emoYZmgmR>r {ZdS>coë`m YaUJmd VmcwŠ`m‘Yrc ‘{hcm eoV‘Owam§À`m gm‘m{OH$ Am{U Am{W©H$ pñWVrMo AÜ``Z 
H$aÊ`mgmR>r Mm§Xga,MmoaJmd,H$dR>i,cmS>cr Am{U aoc `m nmM Jmdm§‘YyZ àË`oH$s 20 ‘{hcm åhUOoM EHy$U 100 ‘{hcm 
eoV‘Owam§Mr {ZdS> Ho$cr.

ì`már 
 gXa g§emoYZmMr ì`már hr ’$º$ YaUJmd VmcwŠ`m§nwaVr ‘`m©{XV Amho.                              

H$mcmdYr 
gXa g§emoYZmMm H$mcmdYr hm 2016-17 Amho.

g§emoYZmMr Cn`wº$Vm/‘hÎd 
     AmOÀ`m J{V‘mZ OJmV gaH$macm g‘mOmVrc H$m‘ H$aUma²`m ñÌr nwéfm§À`m {d{dY JQ>mMr ‘m{hVr AgUo AË`§V Amdí`H$ 
Amho.åhUyZM eoV H$m‘ H$aUma²`m ñÌr ‘Owam§Mr Am{W©H$ Am{U gm‘m{OH$ pñWVr,{‘iUma doVZ,H$m‘mMo Vmg,H$m‘mMo ñdê$n B.Mm 
Aä`mg gaH$macm,`moOZmH$mam§Zm,gm‘m{OH$ H$m`©H$V©²`m§Zm, g‘mOmcm d ̀ m joÌmV ̂ {dî` H$mimV g§emoYZ H$aUma²`m g§emoYH$m§Zm 
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AË`§V Cn`moJr nS>Uma Amho.
‘`m©Xm
Z‘wZm {ZdS> nÜXVrÀ`m ‘`m©Xm ̀ m g§emoYZmcm cmJy nS>VmV.VgoM ho g§emoYZ YaUJmd VmcwŠ`mVrc {ZdS>coë`m eoVmV H$m‘ H$aUma²`m ñÌr ‘Owam§À`m 
à{VgmXmda AmYmacoco Amho. ̀ m ‘`m©Xm Agë`m Var àñVwV g§emoYZ ho ̀ mM àH$maMr ̂ m¡{VH$,gm‘m{OH$ d Am{W©H$ n[apñWVr Agcoë`m ̂ maVmVrc 
BVa ̂ mJm§Zm Cn`wº$ R>aVo.   

à‘wI {ZîH$f© 
Xwæ`‘ ‘m{hVrda AmYm[aV {ZîH$f©
 1)  eoV‘Oya pñÌ`m§À`m KamVrc H$‘dË`m cmoH$m§Mr g§»`m hr H$‘r {XgyZ Amcr Amho,Ë`m‘wio KamVrc AWm©OZm©Mm ̂ ma hm EH$Q>çm 
  ñÌrda nS>ë`mMo {XgVo.{Vcm KamVrc gd© ~m~tH$So> cj Úmdo cmJVo,VgoM ~mhoa OmdyZ ‘Owar gwÜXm H$amdr cmJVo.
 2)  `m eoV‘Oya pñÌ`m§Zm df©^amVrc OmñVrV OmñV eoVmV OmdyZ H$m‘ H$amdo cmJVo,Voìhm WmoS>çm à‘mUmV H$m hmoB©Zm Ë`m§À`m JaOm 
  ^mJ{dë`m OmVmV,Ë`m‘wio ̀ m pñÌ`m§Mm OmñV doi H$m‘ H$aÊ`mV OmV Agë`mZo ñdVê$H$So> OmñV cj XoD$ eH$V Zmhr.
 3)  eoV‘Oya pñÌ`m§Zm eoV‘mcH$ Á`m{Xder H$m‘ Ho$co,Ë`m{Xder ‘Owar XoV Zmhr,Ë`m‘wio øm pñÌ`m§Zm Am{W©H$ JaOm 
  nyUnUo eŠ` hmoV Zmhr.EImXr AMmZH$ AS>MU C^r am{hë`mg Ë`m§À`mH$So> Amdí`H$ VodT>m n¡gm amhV Zmhr,Voìhm 
  Ë`m AS>MUrcm gm‘moao OmUo H$R>rU OmVo.
 4)  Am{W©H$ JaOm nyU© hmoV Zgë`mZo pñÌ`m§Zm OmñVrV OmñV Xwga²`m§À`m eoVmV ‘Owar H$amdr cmJVo.Ë`m§Mm A{YH$ doi ‘Owar 
  H$aÊ`mV Joë`m‘wio Ë`m Ë`m§À`m Hw$Qw>§~mVrc ‘wcm‘wctÀ`m {ejUmH$So> A{YH$ cj XoD$ eH$V Zmhr.`m‘wio øm pñÌ`m§À`m 
  ‘wcm‘wctÀ`m {ejUmV ~amM doi I§S> nS>Vmo.
 5)  `m pñÌ`m§Mo {ejU ho àmW{‘H$ d ‘mÜ`{‘H$ n`§©V Pmë`mMo {XgVo.
 6)  eoV‘Oya pñÌ`m§À`m Hw$Qw>§~mMm ‘w»` d A{YH$ AWm©OZm©Mm ^mJ eoV‘Owar H$aUo hm Amho.Ë`m‘wio Ë`m§Zm Xwgam n`m©` Zgë`mZo 
  Xwga²`m§À`m eoVmV OmD$Z eoV‘Owar H$amdr cmJVo.
 7)  A{YH$m{YH$ eoV‘Oya pñÌ`m§H$So> ‘Owarcm Yê$Z OmoS>ì`dgm` Zmhr.Ë`m‘wio Ho$di Ë`m§Zm ‘OwarÀ`m CËnÝZmda Adc§~yZ amhmdo 
  cmJVo.
 8)  `m pñÌ`m§Zm {Xë`m OmUma²`m ‘OwarMo à‘mU ho ‘hmJmB©À`m VwcZoV ~aoM H$‘r Amho.Ë`m‘wio ̀ m eoV‘Oya pñÌ`m§À`m 
  Am{W©H  JaOm nyU© hmoD$ eH$V Zmhr.
 9)  pñÌ`m§Zm Am{W©H$ JaO ̂ mgë`mg Ë`m ~a²`mM doim gmdH$mamH$Sy>Z ì`mOmZo n¡go KoVmV.VgoM H$mhr doim Ë`m eoOma²`m§H$Sy>Z d  
  eoV‘mcH$mH$Sy>Z CgZdma åhUyZ ¿`mdo cmJVmV.
 10)  KamVrc Am{W©H$ ì`dhma hm ~a²`mM Hw$Qw>§~mV KamVrc nVr åhUOoM nwéfm§H$So> Agë`mZo gd© Am{W©H$ A{YH$ma n`m©`mZo gd© 
  ~m~tda Ë`m§À`m Vmã`mV Agë`mZo ̀ m pñÌ`m§Zm KamVrc nwéfm§à‘mUo dmJmdo cmJVo.
 11) ~a²`mM eoV‘Oya pñÌ`m§À`m JmdmV àmW{‘H$ Amamo½` H|$Ð Zmhr.Ë`m‘wio ~a²`mM     Amamo½`m{df` g‘ñ`m {Z‘m©U Pmë`mg ̀ m 
  eoV‘Oya pñÌ`m§Zm VmcwŠ`mÀ`m {R>H$mUr Omdo cmJVo.nU VoWo OmÊ`mgmR>r H$moUVohr gmYZo CncãY ZgVmV.Ë`m‘wio  ~a²`mM doim 
  `m pñÌ`m§Zm XwIUo A§Jmda H$T>mdo cmJVo.
 12) eoV‘Oya pñÌ`m§Zr ì`mdgm{`H$ à{ejU KoVcoco Zmhr.Ë`m‘wio Ë`m§Zm Ho$di eoV‘OwarÀ`m CËnÝZmda Adc§~yZ amhmdo cmJVo.
 13)  KamVrc {ZU©` à{H«$`oV ̀ m eoV‘Oya pñÌ`m§Mm gh^mJ ’$ma H$‘r ñdê$nmMm Agë`mMo {XgyZ ̀ oVo.Kam‘Ü`o nwéfr dM©ñd Agë`mZo 
  `m pñÌ`m§Zm Amnco {ZU©` ‘m§S>Vm ̀ oV Zmhr.
 14)  ~a²`mM pñÌ`m§Zm J«m‘g^o{df`r ‘m{hVr Zmhr,Ë`m‘wio EHy$UM n[apñWVr H$er Amho,`m{df`r  øm pñÌ`m§Zm H$ënZm  ̀ oV Zmhr. 
 15)  `m eoV‘Oya pñÌ`m§Mo {ejU A{YH$ Pmco Zgë`m H$maUmZo Ë`m§Zm emgZmÀ`m eoV‘Owam§gmR>r AgUma²`m {d{dY ̀ moOZm§Mr ‘m{hVr 
  H$‘r ñdénmV {XgyZ Amcr Amho.

àmW{‘H$ ‘m{hVrda AmYm[aV {ZîH$f© 
 gm‘m{OH$ pñWVr 
 1) g§emoYZ Ho$coë`m YaUJmd VmcwŠ`mVrc 100 ‘{hcm eoV‘Owam§n¡H$s ‘mo~mB©c AgUma²`m§Mo à‘mU  gdm©V H$‘r (38:),Va  
  ‘mo~mB©c ZgUma²`m§Mo à‘mU gdm©V OmñV (62:)EdT>o Amho.
 2) gdm©V OmñV (45:) ‘mÜ`{‘H$ ,Va gdm©V H$‘r (4: )Cƒ ‘mÜ`{‘H$ ‘{hcm§Mo {ejU Pmco Amho. AmOhr J«m‘rU 
  ^mJmV {ZajaVoMo à‘mU OmñV (26:)Agë`mMo {XgyZ ̀ oVo. 
 3) gdm©V OmñV à‘mU (42:)ho 25-40 ̀ m d`moJQ>mV,Va gdm©V H$‘r (8:)ho 15-25 ̀ m d`moJQ>mV AmT>iyZ Amco.
 4) nwéfm§Mo gmja à‘mU 59.87: Va {Zaja à‘mU 40.13: EdT>o Amho.
 5) pñÌ`m§Mo gmja à‘mU 48.80:Va {Zaja à‘mU 51.20:Ago Amho.
 6) ‘wcm§Mo gmja à‘mU 61.65:Va {Zaja à‘mU38.35:EdT>o AmT>iyZ Amco.
 7) Ka {‘imcoë`m ‘{hcm§Mr g§»`m gdm©V OmñV (68:) Va Ka Z {‘imcoë`m ‘{hcm§Mr g§»`m gdm©V H$‘r (32:) åhUOoM 32: 
  ‘{hcm eoV‘Oya ̂ mS>çmÀ`m KamV amhVmV.
 8)  Hw$S>mMo,‘mVrMoÜH$ƒo Am{U {g‘|Q>Mo Ka AgUma²`mMo à‘mU AZwH«$‘o 13:,18:Am{U 69:Amho.åhUOoM,gdm©V OmñV 
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  (69:){g‘|Q> H$m±H«$sQ>Mo Ka,Va gdm©V H$‘r (13:)Hw$S>mMo Ka AmhoV.
 9) gd© ‘{hcm§Zm Ka {‘iÊ`m~m~VÀ`m gaH$maÀ`m ̀ moOZm§Mr ‘m{hVr Amho. 
 10)  gdm©V H$‘r (18:)‘{hcm§Zm gaH$maÀ`m `moOZo A§VJ©V Ka {‘imco Amho ,Va gdm©V OmñV (82:) ‘{hcm§Zm Ka 
  {‘imco Zmhr.
 11) gdm©V OmñV (11:)1-3 dfm©nmgyZ Va gdm©V H$‘r (7:) 4-6 dfm©nmgyZ ‘{hcm§Zm gaH$maÀ`m ̀ moOZo A§VJ©V Ka {‘imco Amho.
 12) gdm©V OmñV (69:)‘{hcm§H$So> aoeZ H$mS©> Amho,Va gdm©V H$‘r (31:)‘{hcm§H$So> aoeZ H$mS©> Zmhr.
 13) gdm©V OmñV (36) ‘{hcm§Zm 30 nojm OmñV dfm©nmgyZ Va gdm©V H$‘r (2) ‘{hcm§Zm 1-10 dfm©nmgyZ aoeZ H$mS©> {‘imcoco 
  Amho. 
 14) gdm©V OmñV (27)‘{hcm§Zm Jhÿ,Va gdm©V H$‘r (18)‘{hcm§Zm gmIa B.àH$maMo YmÝ` aoeZ H$mS©> ‘m’©$V {‘iVo.
 15)  69 ‘{hcm§H$So> aoeZ H$mS©> AgyZ gd©M ‘{hcm§Zm Xa ‘{hÝ`mcm 3 {cQ>a B§YZ (am°Ho$c) {‘iVo.
 16)  eoVr AgUma²`m ‘{hcm§Mo à‘mU gdm©V OmñV (74:) Va eoVr ZgUm-`m§Mo  à‘mU gdm©V H$‘r (26:) Amho.
 17) gdm©V OmñV à‘mU (64:)  H$moaS>dmhÿ,Va gdm©V H$‘r à‘mU (36:) ~mJm`Vr eoVr Amho.åhUOoM ~mJm`Vr 
  eoVrnojm H$moaS>dmhÿ eoVrMo à‘mU OmñV Amho.
 18) gdm©V OmñV (60)0-5 ̀ m JQ>mV Va gdm©V H$‘r (1) 15 nojm OmñV ̀ m JQ>mV eoVr Agë`mMo {XgyZ Amco. 
 19) gdm©V OmñV (54:) ‘{hcm§Zm eoVrH$m‘ Mm§Jco Va gdm©V H$‘r (9:) ‘{hcm§Zm eoVrH$m‘ H§$Q>midmUr dmQ>Vo.
 20) gdm©V OmñV (95:) ‘{hcm§Zm gH$mir eoVmV OmÊ`mg AmdS>Vo Va gdm©V H$‘r (5:) ‘{hcm§Zm Xwnmar eoVmV Om`cm AmdS>Vo.
 21) gdm©V OmñV (68:)‘{hcm§Zm gd© àH$maMr Va gdm©V H$‘r (3:)‘{hcm§Zm noaUrMo H$m‘o ̀ oVmV
 22) gdm©V OmñV (67:)‘{hcm 15 nojm OmñV dfm©nmgyZ Va gdm©V H$‘r (9:) ‘{hcm 5-10 dfm©nmgyZ eoVr ì`dgm` H$aV AmhoV.
 23)  20: ‘{hcm§Zm 6-8 Vmg H$m‘ Va 80: ‘{hcm§Zm 8-10 Vmg H$m‘ H$amdo cmJVo.
 24) gdm©V OmñV (33:) ‘{hcm§Zm 2 {H$‘r nojm OmñV Va gdm©V H$‘r (9:) ‘{hcm§Zm 0-1Ü2 {H$‘r A§Vamn`§©V H$m‘mcm Omdo 
  cmJVo.
 25)  eoVmV15: ‘{hcm§Zm df©^a H$m‘ {‘iVo,Va 85: ‘{hcm§Zm df©^a H$m‘ {‘iV Zmhr,`mMm n[aUm‘ Ë`m§À`m OrdZ‘mZmda hmoVmo 
  åhUOoM AmOhr J«m‘rU ̂ mJmV ~oH$marMr g‘ñ`m CÕ^dVo.
 26)  h§Jm‘mV gd©M ‘{hcm§Zm H$m‘ {‘iVo.åhUOoM h§Jm‘m‘Ü`o J«m‘rU ̂ mJmV nyU© amoOJma AgVmo.
 27) h§Jm‘mVrc ‘Owar Am{U BVa doiogMr ‘Owar ̀ mV 50 é.Mm ’$aH$ Amho. BVa doiogMr ‘Owarnojm h§Jm‘mVrc ‘Owar 
  OmñV Amho.
 28) gdm©V OmñV (54:) ‘{hcm§Zm 180 {Xdgm§nojm OmñV {Xdg Va gdm©V H$‘r (7:) ‘{hcm§Zm 150 {Xdg eoVmV H$m‘ {‘iVo.
 29) H$m‘mÀ`m {R>H$mUr  87: ‘{hcm§Zm AS>MUr ̀ oVmV,Va 13: ‘{hcm§Zm ̀ oV Zmhr.
 30) gdm©V OmñV (28:) ‘{hcm§Zm doioda ‘Owar {‘iV Zmhr,Oar {‘imcr Var AnyU© {‘iVo hr AS>MU,Va gdm©V H$‘r 
  (14:) ‘{hcm§Zm R>acoë`m doionojm OmñV doi H$m‘ H$amdo cmJUo,øm AS>MUr H$m‘mÀ`m {R>H$mUr  ̀ oVmV.
 31)  gdm©V OmñV (76:)‘{hcm§Zm ~MV JQ>mMr ‘m{hVr Zmhr ,Va gdm©V H$‘r (26:) ‘{hcm§Zm ‘m{hVr Amho.
 32) EHy$U 26 (100:)‘{hcm§Zm ~MV JQ>mMr ‘m{hVr Amho,Ë`mn¡H$s 21 (81:)‘{hcm§Mm ~MV JQ> Amho,Va 5 (19:) ‘{hcm§Mm 
  Zmhr.
 33) gdm©V OmñV (34:)‘{hcm§Zm BVa ì`º$s¨H$Sy>Z,Va gdm©V H$‘r (14:)‘{hcm§Zm ZmVodmB©H$m§H$Sy>Z ~MV JQ>mMr ‘m{hVr {‘imcr.
 34) gdm©V OmñV (52:) ‘{hcm§Mo ImVo 1-3 dfm©nmgyZ,Va gdm©V H$‘r (20:)‘{hcm§Mo ~MV JQ>mV ImVo 7-9 dfm©nmgyZ Amho.
 35) ~MV JQ>mÀ`m 21 ‘{hcm§n¡H$s 14 ‘{hcm§Zm ~MV JQ>mgmR>r KamVyZ nmR>t~m Amho,Va 7 ‘{hcm§Zm nmR>t~m Amho.
 36) gdm©V OmñV (10)‘{hcm 3 {‘Q>tJ Va gdm©V H$‘r (3) ‘{hcm 2 {‘Q>tJcm hOa amhVmV.  
 37) ~MV JQ> Agcoë`m 21 ‘{hcm§n¡H$s 1 ‘{hcm AÜ`j,1 ‘{hcm CnmÜ`j Va 19 ‘{hcm gXñ` AmhoV
 38) EHy$U 27: ‘{hcm§Zr {d‘m H$mT>cm Amho,Va 72: ‘{hcm§Zr H$mT>cm Zmhr.
 39) gdm©V OmñV (12:) ‘{hcm§Zm ‘¡{ÌUtH$Sy>Z,Va gdm©V H$‘r (7:) ‘{hcm§Zm gaH$mar ì`º$s¨H$Sy>Z {då`mMr ‘m{hVr {‘imcr Amho.
 40) gdm©V OmñV (85 ) ‘{hcm§Mo nVr ghH$m`© H$aVmV,Va  gdm©V H$‘r (8) ghH$m`© H$aV Zmhr.ì`gZ ho ghH$m`© Z H$aÊ`mMo 
  H$maU Amho.
Am{W©H$ pñWVr 
 1) gdm©V OmñV (74:) eoVr,Va gdm©V H$‘r (2:)newnmcZ Ago ì`dgm` Amho.
 2) gdm©V OmñV (38)15000-30000 `m JQ>mV Va gdm©V H$‘r (2)30000-45000  `m JQ>mV dm{f©H$ CËnÝZ {‘iUma²`m 
  ‘{hcm§Mr g§»`m Amho. 
 3) EHy$U ‘{hcm§n¡H$s 0-100 é.n`§©V 80: ‘{hcm§Zm Va 100-150 é.n`§©V 20: ‘{hcm§Zm H$m‘mMr ‘Owar {‘iVo.
 4) gdm©V OmñV (56:)‘{hcm§Zm n¡emÀ`m ñdénmV Va gdm©V H$‘r (6:) ‘{hcm§Zm dñVyÀ`m ñdénmV ‘Owar ¿`m`cm AmdS>Vo.
 5) gdm©V OmñV (66:) ‘{hcm§Zm ‘Owar nwaoer Zmhr,Va gdm©V H$‘r (34:) ‘{hcm§Zm {‘imcocr ‘Owar nwaoer Zmhr.
 6)  gdm©V OmñV à‘mUmV (68:) ‘{hcm ~MV H$aV Zmhr,Va gdm©V H$‘r à‘mUmV (32:) ~MV H$aVmV.  
 7) gdm©V OmñV (20:) ‘{hcm 25-50: n`§©V ,Va gdm©V H$‘r (3:) ‘{hcm 50-75: n`§©V ‘OwarVyZ ~MV H$aVmV.
 8) gdm©V OmñV (30:) ‘OwarMm dmna KaIMm©da,Va gdm©V H$‘r (4:) ‘OwarMm dmna c¾mÀ`m IMm©da hmoVmo.    

257



 9) OmoS>ì`dgm` (Xw½Yì`dgm`) AgUma²`m§Mo à‘mU gdm©V H$‘r (19:) Va OmoS>ì`dgm` ZgUma²`m§Mo à‘mU gdm©V 
  OmñV (81:) Amho.J«m‘rU ̂ mJmV ~hþg§»` ì`º$s eoVr ì`dgm`mdaM Adc§~yZ AmhoV.
 10) gdm©V OmñV (11) ‘{hcm§Zm 0-3000é. Va gdm©V H$‘r (1) ‘{hcm§Zm 6001-9000é.n`§©V OmoS>ì`dgm`mVyZ 
  (Xw½Yì`dgm`) CËnÝZ {‘iVo
 11) ~MV JQ>mV Agcoë`m gd©M ‘{hcm (21) Xa ‘{hÝ`mcm 500én`m§Mm hâVm ̂ aVmV.
 12) ~MV JQ> Agcoë`m H$moUË`mM ‘{hcocm doioda nyU© aŠH$‘ {‘iV Zmhr.
 13) ~MV JQ>mV g‘m{dï> Zgcoë`m ‘{hcm§Mo à‘mU 79:{XgyZ Amco.

g‘ñ`m
 1) ‘{hcm eoV‘Oya A{e{jV qH$dm H$‘r {ejU Agë`m‘wio gaH$maMo ZdZdrZ YmoaUo qH$dm ̀ moOZm Ë`m§À`m n`§©V nmohMV Zmhr.
 2) ‘{hcm eoV‘Owam§n¡H$s gmja à‘mU H$‘r Amho.
 3) gaH$maÀ`m ̀ moOZo A§VJ©V Ka {‘iÊ`mMo à‘mU gdm©V H$‘r Amho.
 4) aoeZ H$mS©> ‘m’©$V {‘iUmao B§YZ (am°Ho$c)Iyn H$‘r Amho.
 5) ^y{‘hrZ eoV‘Owam§Mo à‘mU OmñV Amho.
 6) ~mJm`Vr eoVrnojm H$moaS>dmhÿ eoVrMo à‘mU OmñV Amho.
 7) ‘{hcm eoV‘Owam§À`m eoVrMo joÌ’$i H$‘r Agë`m‘wio CËnÝZ H$‘r ̀ oVo,åhUyZ Ë`mMo OrdZ‘mZ C§MmdV Zmhr. 
 8) ‘{hcm§Zm eoVmMr gd© àH$maMr H$m‘o ̀ oV AgyZhr Ë`m H$m‘mMm ‘mo~Xcm åhUyZ {‘iUma²`m ‘OwarMo à‘mU H$‘r Amho.
 9) H$m‘mMm doi OmñV Amho.
 10) ‘{hcm eoV‘Owam§Zm df©^a H$m‘ {‘iV Zmhr,Ë`m‘wio Ë`m§À`m amhUr‘mZmMm XOm© ImcmdVmo.
 11) H$m‘mÀ`m {R>H$mUr `oUma²`m AS>MUr Ogo-‘mcH$mMo MwH$sMo dmJUoÜ~mocUo,R>acoë`m doionojm OmñV doi H$m‘ H$am`cm   
  cmdUo,doioda ‘Owar Z {‘iUo,{‘imë`mg AnyU© ñdénmV {‘iUo,emar[aH$ j‘Vm Zgoc Varhr H$m‘ H$aUo,Aem g‘ñ`m Iyn 
  OmñV à‘mUmV ̀ oVmV.
 12) ~MV JQ>mMr ‘m{hVr AgyZhr ~MV JQ> Agcoë`m ‘{hcm§Mo à‘mU H$‘r Amho.
 13) OmoS>ì`dgm` Zgë`m‘wio CËnÝZmV dmT> hmoV Zmhr.
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ABSTRACT:
After 1991,the fast growing cities and the overall urbanization that we have been witnessing across, 
India are the direct effect of globalization. The day-to-day experience, personal hopes, ambitions and 
dreams in urban India have almost metamorphosed. Globalization has changed the blood and soul of 
all these things. The project seeks to present how Krish through his ctional works cited in the title 
that depicts the changing urban urban realities in India in this globalized world.
Key words: Culture clash, Boyfriend-Girlfriend Relationship, Wedding, Young Love, University 
Students, IIM Ahmedabad

Introduction
 Multiculturalism describes the existence, acceptance, or promotion of multiple cultural 
traditions within a single jurisdiction, usually considered in terms of the culture associated with an 
ethnic group. In India there are multiple cultures & traditions and languages etc. which describes India 
as multi-culture country. Chetan describes the novel 2 States as “The Story of my marriage”. One is 
from Punjab and second is from Tamil Nadu. Both the states have different culture, traditions and 
language.  In the novel 2 States Krish described how he and his wife struggled to convince their 
families. 

Plot Construction and Theme
 2 States – The Story of My Marriage’ is a novel written by Chetan Bhagat. The novel is based 
on the story of a couple, who belongs to different states, castes and religion and wanted to get married. 
How they meet at IIMA campus and the way they convince their parents for their marriage is the actual 
plot of the novel. Two main characters of the novel are Krish, a north Indian Punjabi boy and Ananya, 
a Tamilian Brahmin girl. Ananya, who is from an economics background, is the most talked about girl 
at the campus of IIM Ahemadabad, whereas Krish is an IIT graduate. Soon they become good friends 
and their friendship turns into love and they start to live together. After the course both of them get job 
in the companies they have wished. Then Krish proposes to Ananya for marriage. While both of them 
were ready but not their families as, being from different states opposition from the respective 
families is obvious in India. Both of them irrespective of their own state and caste specic culture are 
not stereotyped. They are liberal in their thoughts. In spite of all this, they pick to convince their 
parents and take turn to win each other’s families. For this, Krish asks his company for his placement 
in Chennai just to remain close to Ananya’s family. Then he takes Ananya with him to meet his mother. 
Except for Krish’s father rest of the family accepted her after an incident in which Ananya saves the 
marriage of Krish’s cousin. Again due to cultural difference the marriage is called off and with this 
Krishgoes into depression. Finally Krish’s father convinces everyone for the marriage and they both 
get married
 The entire plot of marriage between individuals from two different states and their cultural 
differences have been very interestingly depicted. Indians have much fear in accepting the girl or a 
boy of other clan as in India marriage is not between a boy and a girl but the entire two families. So the 
fear of that a girl will not adjust in a new culture or she may take a boy along with her is very strong. 

The Novel of 2 States:
 The story of two states takes us to Ahmedabad, Delhi and Chennai, the cities which are among 
a selected few as preferred career, destination campuses such as, IIT and IIM helping people avail 
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themselves of global opportunities. This   increasing of such institutions resulted due to liberalization 
privatization and globalization (LPG.) metropolitans and potential urban zones are the places where 
foreign direct investment FDI as advocated by international community is being attracted and 
provided the proper global atmosphere. Globalization has increased the foot of movement of people 
goods and the economy across the national lines. Bhagat very comfortably describes this atmosphere 
in the above cited works. The young generation shown in this ction, possess 
a sense of competition at the same time it is quite ambitious and wants to achieve everything that is 
possible to climb up to the top of their career. Growing awareness of technology and the use of it have 
denitely exposed India to a new environment. This change has come about due to strong wish of 
youths for the participation in the technological revolution that is going all around the world. The 
ction of Bhagat shows techno-friendly youths participating in the development. 
 He helps his would-be father-in-Law to make a powerpoint presentation to represent it at his 
job place.  Along with the competitive ambitious, Bhagat ction is trendy. Due to free incoming of 
values, costumes, dresses, and the living habits of the western world, the basic Indian cultured has 
been greatly inuenced. 
 In two States, Krishnds job in Chennai so Krishget closed to Ananya and consequently 
would agree to marry both of them. The girl even though only half educated is a humble trend follower 
in dress design and manner. The female cousins of Krish, when they are in a family marriage event, 
secretly want to drink Vodka and other alcoholic drinks. They are todays urban youth and this 
behavior of theirs shows us a new trend coming in female community.
In the Bhagat’s ctional novel the attitude of youths towards love marriage and sex is not at all 
emotional on the contrary, it is quite casual. KrishandAnanya in two states fall in love with each other 
in a strange way.
 At IIM Ahmadabad, they started studying together in Ananya’s room. Krishcould not 
concentrate on his studies as every time his attention would be got by Ananya’s looks and the 
relationship get started quite surprisingly. Particularly in this work, love marriage and sex increase in 
KrishandAnanya come together in a more mature way. They want to marry each other because they 
share a mutual understanding, one of the major components of the marriage. 
The attitude of this generation towards sex is not laden with guilt. They look at sex as a way of 
expressing their love for their partner. With growing urbanization and globalization a number of 
opportunities have opened up all around. Men and women are no more same to the old spectacle 
which mark men as a superior and women as inferior. In this global atmosphere so far belittle be 
women are given their due place and respect. With their own intellect and abilities are seen to be 
working with men. Thus this 21st century is of all men and women equality and similarity. Even in 
case of marriages now girls assert their own opinions and choices. 
Ananya in two states in order to marry Krishtries to convince her parents till the end. In her case her 
parents deserve a round of applause for their open-mindedness who show the heart to accept the 
decision of the young generation.  Here we noticed that now-a-days, the attitude of the people is quite 
changes then old time. In the period of this globalization, they think like – 
“Why the parents are against all this things?
 Thing is not of religion and communities. 
Thing is that how we nd someone in human”
Today’s youth started to strike against their parent if they not agree with their decisions. In two states, 
both the protagonist Krishand Ananya still love with each other even their parents are not agree with 
their love. 
In two states we noticed that, if the families are not agree with them, then they could get married with 
elopement. Because they have get jobs or so. But they does not did this thing. They stop till their 
parents approval. 
In case of Ananya, she can’t hear any insulting words for her family from Krish’s mother. So here we 

261



noticed that Ananya gives rst priority to her family. She won’t bear any insult of a family. She is 
ready to sacrice her love if a Krish’s family is insulting her family members. 
The youth of now a days have daring to tell their parents about their love. They have also the ability to 
convince them. They are ready to face all the problem which will come in front of them in the way of 
their loving life. 
In such a way, the mindset of the young generations is changed. They realize that everything is 
dependent upon their mindset and family decision. Even parents are also changing their behavior 
about their children’s love as we noticed in two states later both the families agree for their marriage.
Chetan Bhagatstates love marriage in India as;
  Boy loves girl. Girl loves boy. They get married.
  In India, there are few more steps:
  Boy loves girl. Girl loves boy.
  Girl’s family has to love boy’s family. Boy’s family has to love girl’s family.
  Girl and Boy still love each other.
  They get married. 

Conclusion
 2 States: The Story of My Marriage is partly autobiographical. The story is about a couple, 
Krish and Ananya, who hail from two different states of India, Punjab and Tamil Nadu respectively, 
are deeply in love and want to get married.
 The story begins in the IIM Ahmedabad mess hall, where Krish, a Punjabi boy from Delhi 
sights a beautiful girl, Ananya, a Tamilian from Chennai, quarreling with the mess staff about the 
food. Ananya was tagged as the "Best girl of the fresher batch". They become friends within a few 
days and decide to study together every night. In the meantime, they become romantically involved. 
They both get jobs, and have serious plans for their wedding. At rst Krish tries to convince his 
girlfriend Ananya's parents and at last convinces them by helping Ananya's father to do his rst 
PowerPoint Presentation, her brother, Manju, by giving him IIT tuition and later convinces her mom 
by asking her to sing in a concert organized by Krish'soffCity at CitiBank. She is convinced as her 
biggest dream of singing at a big concert comes true. She sings along with S. P. Balasubrahmaniam 
and Hariharan. Then they try to convince Krish's mom. They say that Krishshould not marry a 
Tamilian but end up agreeing with them when Ananya tries to help one of Krish's cousin to get married 
and succeeds to do so. Now as they have convinced both their parents they now try to introduce each 
other's parents. They go to Goa. But this dream of theirs end as Ananya's parents nds something shy 
between Krish's mom and him. Ananya’sfamily end up deciding that Krish and Ananya will not marry 
each other. But, at last, Krish's father, who was like an enemy for Krish, helps Krish and Ananya to get 
married as he convinces Ananya's family well. Now Krishrealizes his Dad's love for him. They really 
do very hard to convince each other's parents and nally make it. The novel ends with Ananya giving 
birth to twin boys. 
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ABSTRACT:
Environmental awareness became a major issue. Excess of development has put nature in danger. 
Ruskin Bond’s stories reect relation between human and nature in foothills of Himalayas. It gives 
message of love and harmony towards nature.
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Introduction
 Ruskin Bond is one of the prominent short story writers of Indian Writing in English. All his 
stories promote the message of nature conservation and a life of healthy coexistence. The 21st century 
along with its mesmerizing boons has also brought curses. Devastation of natural order and by 
extension the problems of Global Warming, decreasing water level, and threat to life and security to 
numerous living beings are the threatening results of selshly thoughtless grand enterprise of 
Globalization. The environmentalists, wild life conservators, policy makers and social workers etc. 
all have been working hard to halt the destructive march of Liberalization, Privatization and 
Globalization (LPG) agenda, as it has endangered the environment. The writers such as Jim Corbett, 
Rudyard Kipling etc. as representative writers from Indian fold have tried to sensitize the people 
about the issues of environment. Ruskin Bond among all stands out for his sincere call for the healthy 
coexistence in nature. His short stories talk of inclusive living, which acknowledges the existence all 
sorts of living beings. The earth is not the property of human beings alone, it equally belongs to ants, 
squirrels, birds, shes, foxes, tigers, elephants and all the imaginable and unimaginable beings 
crawling on the face of earth.

No Room for a Leopard
 In this short story a youngboy is the narrator who lives in the cottage above the hill. The ravine 
of the hill is too steep, so animals are active in day-time. 
One day, he found that a leopard came at this stretch. One day he found the barking deer’s partially 
eaten carcass left in open in the forest Soon he got the reason behind it. A party of ‘shikaris’ came after 
the leopard to hunt it for his valuable skin worth Rs.1000. 
 After some days, he climbed to the mountain ‘paritibba’. At the top of mountain, the leopard 
was hidden in the cavern. It didn’t harm the boy. Its silent trust made the boy worried about it; because 
its trust on humans will endanger its life. The next day,it was killed by the ‘shikaris’ 
 This short story represents the tension between humans and animals. The greed andthe foolish 
concepts of status in humans produce conditions for illegal killings of animals. It is dangerous, 
because if we kill every predator, then the balance of the eco-system will collapse.
 Ruskin Bond also showed a light on how animals think about humans. The animals are mostly 
reluctant to face the humans. The leopard didn’t tried to kill him. 
 The motive behind the story is to appeal reader’s minds to stop killing the wild animals. It is 
our duty to make new laws to stop these atrocities on animals.

 A Bouquet of Love
 This short story revolves around 2 persons- a boy named Anil and a British spinster Miss 
Mackenzie. Miss Mackenzie was living alone in a cottage. One day, she saw a boy plucking owers on 
a hill and asked him about the reason behind it. He told her that he loves owers and wants to be a 
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botanist. She invited him to her home and showed him a book named ‘Flora Himaliensis’ has 
information about Himalayan owers. Then he came to her home several times.
 In the month of October, Anil’s semester exams ended and he came at her home before 
leaving. Miss Mackenzie thursted ‘Flora Himaliensis’ into his hands. He thanked her and promised to 
meet again after vacation.The weather became bad and unbearable for her. One day old Miss 
Mackenzie unfortunately died.
 This short story had written for the kids. So, the language of the story is light its motive is to 
germinate the love and affection for nature in the heart of children.

My Tall Green Friends
 The short story revolves around author and his tall green friends, trees. His ‘Aangan’ is lled 
with trees as many as they can. He considers the walnut tree a tree for all seasons. This year he got very 
few walnuts. Then he found out the thief behind it.An old woman has age over 60, but she climbs as 
smoothly as a young man. 
  Deodar is a dignied tree in the eyes of author. It got its name,it because is used in building 
temples. 
 The author’s oldest friend is an oak. It has crooked branches that made it perfect for the birds. 
 This story gives us the joy to read. It shows the coexistence between nature and people. It 
shows us that the people live with nature live long and healthy than the common people.
 The short story reects the enthusiasm of Ruskin Bond for the trees andhis keen observation of 
the forest. His perception towards the nature is unique. It helps him to reveal the secrets of the nature.

The Meeting Pool
 This short story revolves around a pool and three friends. Anil, Rusty and Somi’s favorite 
place to play was the pool. It had enough water to swim for the boys and the buffaloes. The friends 
took an oath to meet again after ten tears at this pool. 
 After the passage of ten years, Rusty comes back but does not nd anybody. Now Rusty sees 
everything changed. His simple-minded friends now become erce, careerist men. They forgot their 
oath.
 He, on the road to return, nds a pool and some kids enjoying the swimming.Rusty thinks that, 
it was right for pool to shift where it gets love.
In the short story, the pool represents the love between the friends. As they grown up, they forget each 
other and the pool also dried like the love between them.
 The pool showed ecological coexistence in the hill-stations. Humans and animals share the 
resources. 
 The nature plays a big part in the story. The nature always seeks the love. This short story 
represents a relationship between man and nature on a philosophical and spiritual level. The narrator’s 
has emotional involvement with the pool.

Death of the Trees
 This short story revolves around the death of his beloved trees during construction of a new 
road. The author was grown old with the trees. In one winter, the government decided to build a new 
road into the mountains.The walnut, the best among all, was one of the rst trees felled down. The 
deodar treealso felled down.
 About 1000 oaks were cut down when the road will reach its destination,but nobody thinks it 
wrong. Now, not a single bird or an animal is living near his Maplehood cottage. 
 This short story represents the current era of development the human greed is destroying the 
nature and sometimes it becomes irreversibly damaged. The deforestation is one of them. If we don’t 
take steps, we will not get time to stop the harm.
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 Ruskin Bond’s comparison of the deodar with his brothershows the pain he felt when the trees 
were cut down.Dehra, its mountains and its people are the prominent subjects in his short stories like 
his own life. He teaches us about the do’s and don’ts in the relationship between humans and ecology, 
that is the called as ‘ecological coexistence’. His life is reected in his work and his work reected the 
beautiful world of Dehra.

References:
 Bond, Ruskin. Our Trees Still Grow in Dehra. 1991. New Delhi: Penguin Books, 2010. Print.
 “Ruskin Bond”. Web. 12th Jan. 2017. <https://en.wikipedia.org/wiki/Ruskin_Bond>
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¶ÉÉävÉÊxÉ¤ÉÆvÉ
Eò´ÉÒ ´ÉÉ.xÉÉ.+ÉÆvÉ³äý ªÉÉÆSªÉÉ ¡ò¨ÉÉÇxÉ ªÉÉ EòÊ´ÉiÉÉ ºÉÆOÉ½þÉSÉÉ ´ÉÉbÂ÷.¨ÉªÉÒxÉ +ÉÊhÉ ¦ÉÉÊ¹ÉEò +¦ªÉÉºÉ.

|ÉºiÉÚiÉ ‘¡ò¨ÉÉÇxÉ’ EòÊ´ÉiÉÉ ºÉÆOÉ½þÉiÉ Eò´ÉÒ ´ÉÉ. xÉÉ. +ÉÆvÉ³äý ªÉÉÆxÉÒ iªÉÉÆSªÉÉ EòÊ´ÉiÉÉSÉÉ Ê´ÉÊ´ÉvÉÉÆMÉÒ {É]õSÉ VÉhÉÚ ®úSÉ±Éä±ÉÉ +É½äþ. +ÉÆvÉ³äý ªÉÉÆSÉÒ EòÊ´ÉiÉÉ 
¤É½Öþ+ÉªÉÉ¨ÉÒ, ¤É½Öþ¯û{ÉÒ +É½äþ. Eò´ÉÒ ́ ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSªÉÉ EòÊ´ÉiÉä´É®ú +xÉäEò ºÉÆ¶ÉÉävÉEò iÉºÉäSÉ Ê´ÉvÉÉxÉ +¦ªÉÉºÉEòÉÆxÉÒ ±ÉäJÉxÉ Eäò±Éä±Éä +É½äþ. 
|ÉÉ.´ÉÉ.xÉÉ.+ÉÆvÉ³äý ½äþ JÉÉxÉnäù¶ÉÉiÉÒ±É |ÉÊiÉ¦ÉÉºÉÆ{ÉzÉ Eò´ÉÒ +ºÉÚxÉ iÉä ºÉÆ{ÉÚhÉÇ ̈ É½þÉ®úÉ¹]Åõ¦É®ú +É{É±ªÉÉ ºÉÉÊ½þiªÉÉSªÉÉ iÉÉEònùÒxÉä +ÉÊhÉ ‘+É<Ç ̈ É±ÉÉ VÉx¨É PÉä>ð 
nä’ù ªÉÉ ±ÉäEò ´ÉÉSÉ´ÉÉ +Ê¦ÉªÉÉxÉÉxÉä ºÉ´ÉÉÈxÉÉ ºÉÖ{ÉÊ®úÊSÉiÉ +É½äþiÉ. EòÉ´ªÉÉiÉÚxÉ ¶É¤nùÉÆ¶ÉÒ ¨ÉèjÉÒSÉä xÉÉiÉä MÉÖÆ¡ÚòxÉ Eò´ÉÒ ´ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆxÉÒ iÉ¤¤É±É 50 
EòÊ´ÉiÉÉÆSÉÉ ¡ò¨ÉÉÇxÉ EòÉ´ªÉºÉÆOÉ½þ ®úSÉ±Éä±ÉÉ +ºÉÚxÉ iªÉÉÆSªÉÉ EòÊ´ÉiÉäiÉÚxÉ ºÉ¨ÉÉVÉÉiÉÒ±É ºÉ´ÉÇºÉÉ¨ÉÉxªÉ ¨ÉÉhÉºÉÉSÉÒ ´ÉänùxÉÉ |ÉEò]õ ½þÉäiÉÉÆxÉÉ ÊnùºÉiÉä. iªÉÉÆSªÉÉ 
‘¡ò¨ÉÉÇxÉ’ªÉÉ EòÉ´ªÉ ºÉÆOÉ½þÉiÉ ́ ÉäMÉ´ÉäMÉ³äý Ê´É¹ÉªÉ +É{ÉhÉÉºÉ ÊnùºÉÚxÉ ªÉälÉÒ±É =nùÉ.ÊxÉºÉMÉÇ, ºÉhÉ. vÉÉÌ¨ÉEòiÉÉ iÉºÉäSÉ ®úÉVÉEòÉ®úhÉ ºÉ¨ÉÉVÉEòÉ®úhÉ, ®úÉ¹]ÅõÒªÉ xÉäiÉä <. 
ªÉÉ´É®ú +ÉvÉÉÊ®úiÉ ºÉ¨ÉÉVÉÉiÉÒ±É ¶ÉäiÉEò®úÒ +ÉÊhÉ EòÉè]ÖÆõÊ¤ÉEò xÉÉiÉÒ-MÉÉäiÉÒ +ºÉä +É{É±Éä º´É-+xÉÖ¦É´É ÊxÉÌ¦Éb÷{ÉhÉä Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆxÉÒ ¨ÉÉÆb÷±Éä±Éä +É½äþiÉ. 
iÉºÉäSÉ Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆSªÉÉ EòÊ´ÉiÉÉ ́ ÉèÊ´ÉvªÉ{ÉÚhÉÇ +É½äþiÉ iªÉÉiÉ |ÉÉ¨ÉÖJªÉÉxÉä MÉZÉ±É, +Éä´ÉÒ, +¦ÉÆMÉ, ̈ ÉÖHòUÆônù ªÉÉ EòÉ´ªÉ|ÉEòÉ®úÉiÉÒ±É EòÊ´ÉiÉÉ ºÉ¨ÉÉÊ´É¹]õ 
+É½äþiÉ. +ÉÊhÉ ¨½þhÉÚxÉSÉ |ÉºiÉÚiÉ ‘¡ò¨ÉÉÇxÉ’ ªÉÉ EòÊ´ÉiÉÉºÉÆOÉ½þÉSÉÉ ´ÉÉbÂ÷.¨ÉªÉ +ÉÊhÉ ¦ÉÉÊ¹ÉEò +¦ªÉÉºÉ Eò®úhÉä ¨É½þi´ÉÉSÉä `ö®äú±É. Eò´ÉÒSÉä GòÉÆiÉÒEòÉªÉÇ ½äþ 
ºÉÆ´ÉänùxÉ¶ÉÒ±É ̈ ÉxÉÉÆxÉÉ SÉäiÉÊ´ÉhªÉÉSÉä +ºÉiÉä. ½þÒ VÉÉhÉÒ´É ¡ò¨ÉÉÇxÉ ̈ ÉvÉÒ±É EòÊ´ÉiÉÉ näùiÉÉiÉ.÷
Eò´ÉÒ ́ ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSªÉÉ MÉZÉ±ÉäiÉÚxÉ ºÉÖ®äú¶É ¦É]õÉÆSÉÒ, +¦ÉÆMÉ-+Éä´ÉÒ ªÉÉiÉÚxÉ ºÉÆiÉ iÉÖEòÉ®úÉ¨ÉÉÆSÉÒ +É`ö´ÉhÉ ªÉÉ´ÉÒ <iÉEäò ºÉÉ¨ÉlªÉÇ iªÉÉÆSªÉÉ EòÊ´ÉiÉäiÉ +É½äþ 
iªÉÉÆSªÉÉ ªÉÉ EòÊ´ÉiÉÉ ºÉÆOÉ½þÉiÉ nùÉäxÉ-BEò MÉZÉ±É ‘|Éä¨É’ ªÉÉ Ê´É¹ÉªÉÉ´É®úÒ±É +É½äþiÉ. iÉºÉäSÉ ªÉÉ EòÊ´ÉiÉÉ ºÉÆOÉ½þÉºÉ VÉä¹`ö ºÉÉÊ½þÎiªÉEò |ÉÉ.b÷Éì. Eäò¶É´É ̈ Éä¸ÉÉ¨É ªÉÉÆxÉÒ 
ºÉ{iÉ{ÉÉxÉÒ ºÉÊ´ÉºiÉ®ú ºÉ¨ÉÒIÉÉ´ÉVÉÉ |ÉºiÉÉ´ÉxÉÉ Ê±ÉÊ½þ±ÉÒ +É½äþ.
 ‘BEòÉ ̈ ÉªÉÉÇÊnùiÉ +lÉÉÇxÉä ¤ÉÉ±ÉEò´ÉÓSªÉÉ 21 ́ ªÉÉ ¶ÉiÉEòÉiÉÒ±É ́ ÉÉ®ú¶ÉÉSÉÒ EòÊ´ÉiÉÉ ̈ ½þhÉÚxÉ |ÉÉ. +ÉÆvÉ³äý ªÉÉÆSÉÒ EòÊ´ÉiÉÉ ́ ÉÉSÉEòÉSªÉÉ EòÉ³ýVÉÉiÉ 
+ÉxÉÆnùÉSÉÉ ̀ öºÉÉ =¨É]õ´ÉiÉä.’ 1 +ºÉä ̧ ÉÒ. ́ ÉÉPÉ. ºÉÆVÉªÉ ªÉÉÆxÉÒ MÉÉè®ú´ÉÉänÂùMÉÉ®ú Eäò±Éä±Éä +É½äþ. Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆSªÉÉ ÊxÉºÉMÉÇ EòÊ´ÉiÉäiÉ ̈ ÉÉiÉÒSÉÉ +Éä±ÉÉ´ÉÉ. ®úÉxÉÉ-
´ÉxÉÉÆSÉÒ Ê½þ®ú´É³ý =¨É]ÚõxÉ ªÉäiÉä.+ÉÊhÉ ´ÉÉSÉEòÉÆSªÉÉ ¨ÉxÉÉ±ÉÉ |É¡Öò±±ÉÒiÉ ´É +ÉxÉÆnùÒiÉ Eò®úiÉä. Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆSªÉÉ EòÊ´ÉiÉäiÉÚxÉ ¤ÉÉ±ÉEò´ÉÒ (ÊxÉºÉMÉÇ{É®ú  
EòÊ´ÉiÉÉ-‘ZÉÉb÷’‘¨ÉÉiÉÒ’) ºÉÖ®äú¶É ¦É]õ (MÉZÉ±É-‘¤ÉÉ{ÉÚ’), +¶ÉÉ +xÉäEò Eò´ÉÓSÉä |ÉÊiÉË¤É¤É =¨É]õiÉÉÆxÉÉ ÊnùºÉiÉä.
 ´ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSªÉÉ ‘ZÉÉbÆ÷’, ‘`öºÉ’, ‘MÉä±Éä’, ‘¨ÉÉiÉÒ’, ‘´É³ýhÉÉ´É®’ú, ‘±ÉähÉÆ’ <. ªÉÉºÉÉ®úJªÉÉ EòÊ´ÉiÉÉÆvÉÚxÉ ÊxÉºÉMÉÉÇiÉÒ±É |ÉiªÉäEò PÉ]õEòÉSÉÒ  
+xÉÖ¦ÉÚiÉÒ EòÊ´ÉiÉÉ ́ ÉÉSÉiÉÉÆxÉÉ ́ ÉÉSÉEòÉºÉ ªÉäiÉä. VÉhÉÚ EòÉ½þÒ  +É{ÉhÉ ¶ÉäiÉÒ Ê¶É´ÉÉ®úÉiÉ, ÊxÉºÉMÉÉÇSªÉÉ EÖò¶ÉÒiÉ +É½þÉäiÉ +ºÉÉ +É¦ÉÉºÉ ́ ÉÉSÉEòÉºÉ ½þ³Úý´ÉÉ®ú º{É¶ÉÇ 
Eò¯ûxÉ VÉÉiÉÉä iªÉÉÆSªÉÉ ÊxÉºÉMÉÇ|ÉÊiÉ¨ÉÉÆSÉÒ ±É´ÉÊSÉEòiÉÉ +ÉÊhÉ OÉÉ¨ÉÒhÉ VÉÒ´ÉxÉÉ¶ÉÒ +ºÉ±Éä±ÉÒ xÉÉ³ý +MÉnùÒ PÉ^õ +É½äþ. Eò{É]õEò®úÒ OÉÉ¨ÉÒhÉ VÉÒ´ÉxÉÉiÉÒ±É ºÉÖJÉ 
nÖù:JÉ, ¦ÉÉ´É-¦ÉÉ´ÉxÉÉ +ÉÊhÉ ±ÉÉäEòiÉi´ÉÒªÉ ºÉÆºEò®úÉÆSÉÒ  ®úÉÆMÉb÷Ò {É®ÆúiÉÖ ½þnùªÉº{É¶ÉÔ VÉÉhÉÒ´É Eò´ÉÒxÉä +É{É±ªÉÉ xÉä¨ÉCªÉÉ ́ É  ̈ ÉÉäVÉCªÉÉ ¶É¤nùÉiÉ ̈ ÉÉÆb÷±ÉÒ +É½äþ. 
JÉÉxÉnäù¶ÉÒ ÊxÉºÉMÉÉÇSÉÒ  ±ÉªÉ±ÉÚ]õ VÉ¶ÉÒ ¤ÉÉ±ÉEò´ÉÓSªÉÉ EòÉ´ªÉÉiÉ ÊnùºÉiÉä. iªÉÉSÉ |É¦ÉÉ´É ̈ ÉÉxªÉ Eò¯ûxÉ ½þÒ +É{É±Éä ́ ÉäMÉ³äý{ÉhÉ VÉ{ÉhÉÉ®úÒ Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆSÉÒ  
ÊxÉºÉMÉÇ EòÊ´ÉiÉÉ  +É{É±Éä º´ÉiÉÆjÉ ºlÉÉxÉ ÊxÉ¨ÉÉÇhÉ Eò®úhÉÉ®úÒ +É½äþ. iªÉÉSÉÒ ºÉÉIÉ {É]õiÉä. +ÉVÉ ºÉ´ÉÇjÉ MÉfÖø³ý±Éä±Éä ºÉÉ¨ÉÉÊVÉEò VÉÒ´ÉxÉ, §É¹]õ ®úÉVÉEòÉ®úhÉ, 
ºÉÉ¨ÉÉxªÉ ¨ÉÉhÉºÉÉSÉÉ +MÉÊiÉEò ºÉÉäÊ¶ÉEò{ÉhÉÉ Eò´ÉÒxÉä +xÉäEò ¨ÉZÉ±ÉÉÆ¨ÉvÉÚxÉ vÉÉ®únùÉ®ú ¶É¤nùÉiÉÚxÉ ºÉ¨ÉlÉÇ{ÉhÉä ´ªÉHò Eäò±ÉÉ +É½äþ. +ÉVÉ näù¶ÉÉ±ÉÉ º´ÉÉiÉÆjªÉ 
Ê¨É³ÚýxÉ <iÉEòÒ ´É¹Éæ ZÉÉ±ÉÒiÉ, {É®ÆúiÉÖ Eò´ÉÒ±ÉÉ iªÉÉSªÉÉ +ÉVÉÚ¤ÉÉVÉÚSÉä ´ÉÉiÉÉ´É®úhÉ <iÉEäò +º´ÉºlÉ Eò®úiÉä EòÒ iÉÉä ¨½þhÉiÉÉä. JÉ®úSÉÆ +É{É±ªÉÉ±ÉÉ º´ÉÉiÉÆjªÉ 
Ê¨É³ýÉ±Éä +É½äþ. EòÉ?
‘‘SÉ]õ{É]õÒiÉ ºÉÆ´ÉÉnùÒ MÉZÉ±É ½þÉ +ÉÆvÉ³åýSªÉÉ EòÊ´ÉiÉäSÉÉ Ê´É¶Éä¹É ºÉÉÆMÉiÉÉ ªÉä<Ç±É |ÉÊiÉ¨ÉÉ, |ÉÊiÉEòÉÆSÉÉ ́ ÉÉ{É®ú Eò®úhÉÉ®úÒ iªÉÉÆSÉÒ MÉZÉ±É +ºÉ±ÉÒ iÉ®úÒ ªÉÉ |ÉÊiÉ¨ÉÉ 
JÉÚ{É MÉÆ¦ÉÒ®ú Ê´ÉSÉÉ®ú Eò®úhÉÉ-ªÉÉ +ºÉiÉÉiÉ EòÉ ? +¶ÉÒ ¶ÉÆEòÉ EòvÉÒ EòvÉÒ  ªÉäiÉä. (MÉZÉ±É-¤ÉÉ{ÉÚ)’’2 +ºÉä |ÉÉ. b÷Éì. ºÉÆ¦ÉÉVÉÒ näùºÉÉ<Ç ¨½þhÉiÉÉiÉ. EòÊ´ÉiÉÉ 
ºÉ¨ÉÉVÉÉSÉä nù¶ÉÇxÉ PÉb÷´ÉiÉ +ºÉiÉä. EòÊ´ÉiÉäSªÉÉ ¨ÉÉvªÉ¨ÉÉiÉÚxÉ ºÉ¨ÉÉVÉÉ±ÉÉ BEò xÉ´ÉÒ Ê¶ÉEò´ÉhÉ Ênù±ÉÒ VÉÉiÉä. iªÉÉSÉ {ÉvnùiÉÒSÉÆ EòÉ¨É +ÊiÉ¶ÉªÉ ºÉIÉ¨ÉÊ®úiªÉÉ 
+ÉÆvÉ³äý ªÉÉÆSÉÒ EòÊ´ÉiÉÉ Eò®úiÉä.+ÉÆvÉ³äý ªÉÉÆSªÉÉ EòÊ´ÉiÉÉ  ºÉ¨ÉÉVÉÉiÉÒ±É +xÉäEò +b÷SÉhÉÒ, ºÉ¨ÉºªÉÉ, ´ÉänùxÉÉ ªÉÉÆSªÉÉ ºÉÆnù¦ÉÇ PÉä>ðxÉ |ÉEò]õiÉä +ÉÊhÉ ªÉÉ 
ËSÉiÉxÉÊ´ÉÉÉiÉ iªÉÉÆSÉÒ EòÊ´ÉiÉÉ ®ú¨ÉiÉä. 
 ‘‘¨ÉxÉÉäÊ´É¶±Éä¹ÉhÉÉ¤É®úÉä¤É®úSÉ +Éi¨ÉËSÉiÉxÉ +ÉÊhÉ ËSÉiÉxÉÉxÉä iªÉÉÆSÉÒ MÉZÉ±É ́ ªÉÉ{É±Éä±ÉÒ +É½äþ. MÉZÉ±ÉÉÆSÉä ¶ÉÒ¹ÉÇEò ¤ÉÊPÉiÉ±Éä iÉ®ú ̈ É¶ÉÉ±É ¡ò¨ÉÉÇxÉ 
‘xÉEòÉä’ ªÉÉiÉÚxÉ SÉÒb÷ ±ÉIÉÉiÉ ªÉäiÉä. iÉºÉäSÉ ºÉ¦ÉÉä´ÉiÉÉ±ÉSªÉÉ {ÉÊ®úÎºlÉiÉÒ±ÉÉ {ÉÉ½ÚþxÉ |ÉiªÉäEò ºÉÆ´ÉänùxÉ¶ÉÒ±É ̈ ÉxÉSÉ =nùÉºÉ ½þÉä>ð ¶ÉEòiÉä.’’3 +ºÉä b÷Éì. ¶ÉÊ¶ÉEòÉÆiÉ 
{ÉÉ]õÒ±É ̈ ½þhÉiÉÉiÉ. Eò´ÉÒSªÉÉ ́ ªÉlÉäiÉ ̈ ÉÉxÉ´É Eò±ªÉÉhÉÉSÉÒ +ÉºÉ +É½äþ. iÉºÉÉ ®úÉ¹]Åõ¦ÉHòÒSÉÉ vªÉÉºÉ½þÒ +É½äþ. {ÉhÉ Eò´ÉÒ ®úÉ¹]Åõ|Éä¨ÉÉSÉä {ÉÉä´ÉÉbä÷ xÉ MÉÉiÉÉ ́ ªÉÊlÉiÉ 
+ÆiÉ:Eò®úhÉÉxÉä +MÉnùÒ ̈ É¨ÉÉÇ´É®ú ¤ÉÉä]õ ̀ äöÊ´ÉiÉ ̈ ½þhÉiÉÉä. b÷Éä³ýºÉ{ÉhÉä ºÉÉ¨ÉÉÊVÉEò |É¶xÉÉÆEòbä÷ {É½þÉhÉä ½þÉ Eò´ÉÒSÉÉ º´É¦ÉÉ´É +É½äþ. +lÉÉÇiÉSÉ Eò´ÉÒ VÉä {ÉÉ½þiÉÉä iÉäSÉ 
iªÉÉSªÉÉ ±ÉäJÉxÉÒiÉÚxÉ ÊZÉ®ú{ÉiÉä. Eò´ÉÒ ‘¤ÉÉ{ÉÚ’ ªÉÉ EòÊ´ÉiÉäiÉ ¤ÉÉ{ÉÚÆVÉ´É³ýSÉ (¨É½þÉi¨ÉÉ MÉÉÆvÉÒ) +É{É±ÉÒ JÉÆiÉ, SÉÒb÷ ́ ªÉHò Eò®úiÉÉxÉÉ ÊnùºÉiÉÉiÉ.
‘‘¤ÉÉ{ÉÚ  iÉÖZÉÒ  +Ë½þºÉÉ ¦É]õ]õÒiÉ VÉÉ³ýhÉÉ®äú
º´ÉÉiÉÆjªÉ {ÉÉÊ½þ±Éä ̈ ÉÒ +ÉiÉÚxÉ {ÉÉä³ýhÉÉ®äú
<ÊiÉ½þÉºÉ UôÉ{É±Éä±ÉÉ Ê¶ÉEò´ÉÚ EòºÉÉ ̈ ÉÖ±ÉÉÆxÉÉ
ºÉÉ®äú ºÉ¦ÉÉä´ÉiÉÉ±ÉÒ  lÉÖÆEòÒºÉ ZÉä±ÉhÉÉ®äú’‘

+ºÉä ºÉ¨ÉÉVÉÉSÉä ́ ÉiÉÇxÉ iªÉÉÆxÉÉ +ÊvÉEò +º´ÉºlÉ Eò®úiÉä. Eò´ÉÒSªÉÉ ́ ªÉlÉäiÉ ̈ ÉÉxÉ´É Eò±ªÉÉhÉÉSÉÒ +ÉºÉ +É½äþ. iÉºÉÉ ®úÉ¹]Åõ¦ÉHòÒSÉÉ vªÉÉºÉ½þÒ +É½äþ. {ÉhÉ Eò´ÉÒ 
®úÉ¹]Åõ|Éä¨ÉÉSÉä {ÉÉä´ÉÉbä÷ xÉ MÉÉiÉÉ ́ ªÉÊlÉiÉ +ÆiÉ:Eò®úhÉÉxÉä +MÉnùÒ ̈ É¨ÉÉÇ´É®ú ¤ÉÉä]õ ̀ äöÊ´ÉiÉ ̈ ½þhÉiÉÉä.
‘‘EòÉ{ÉÚºÉ EòÉføhÉÉ®úÉ ̧ ÉÒ¨ÉÆiÉ näù¶É ̈ ÉÉZÉÉ
=tÉ{É xÉÉMÉ´ÉÉ EòÉ SÉÉèEòÉiÉ±ÉÉ Ê¦ÉEòÉ®úÒ’’
 b÷Éä³ýºÉ{ÉhÉä ºÉÉ¨ÉÉÊVÉEò |É¶xÉÉÆEòbä÷ {É½þÉhÉä ½þÉ Eò´ÉÒSÉÉ º´É¦ÉÉ´É +É½äþ. +lÉÉÇiÉSÉ Eò´ÉÒ VÉä {ÉÉ½þiÉÉä iÉäSÉ iªÉÉSªÉÉ ±ÉäJÉxÉÒiÉÚxÉ ÊZÉ®ú{ÉiÉä. 
ºÉkÉ®úÒSªÉÉ º´ÉÉiÉÆjªÉÉSÉä BEò ̈ ÉÖJªÉ +{ÉªÉ¶É EÖò`ö±Éä +ºÉä±É iÉ®ú iÉä +É½äþ. ¶ÉäiÉEò-ªÉÉÆSÉä +ÉVÉ½þÒ xÉ  ºÉÖ]õ±Éä±Éä |É¶xÉ. ¶ÉäiÉÒ |ÉvÉÉxÉ ̈ ½þhÉ´ÉhÉÉ-ªÉÉ näù¶ÉÉiÉ 
+VÉÚxÉ½þÒ ¶ÉäiÉÒ +ÉÊhÉ ¶ÉäiÉEò®úÒ ={ÉäÊIÉiÉ +É½äþ. ½þÒ MÉÉä¹]õ JÉÚ{É MÉÆ¦ÉÒ®ú +É½äþ näù¶É ̧ ÉÒ¨ÉÆiÉ ½þÉähÉä ̈ ½þhÉVÉä EòÉªÉ? iÉ®ú <lÉ±ÉÉ ¶ÉäiÉEò®úÒ ¶ÉäiÉ¨ÉVÉÚ®ú, ºÉÉ¨ÉÉxªÉ 
¨ÉÉhÉÚºÉ ºÉÖJÉÒ ½þÉähÉä. Ê¦ÉEòÉ®úÒ Eò¨ÉÒ ½þÉähÉä, {ÉhÉ ºÉkÉ®úÒSªÉÉ º´ÉÉiÉÆjªÉÉiÉ +ºÉä EòÉ½þÒ½þÒ ½þÉäiÉÉÆxÉÉ ÊnùºÉiÉ xÉÉ½þÒ.EòÉ{ÉÚºÉ Ê{ÉEòÊ´ÉhÉÉ näù¶ÉÉiÉ±ªÉÉ ¨ÉÉhÉºÉÉÆ´É®ú 
xÉÉMÉbä÷ ®ú½þÉhªÉÉSÉÒ ́ Éä³ý ªÉähÉä ½þÉ Eäò´ÉføÉ Ê´É®úÉävÉÉ¦ÉÉºÉ +É½äþ. +ºÉä Ê´É®úÉävÉÉ¦ÉÉºÉ Ê]õ{ÉhÉä ½äþ ªÉ¶Éº´ÉÒ MÉZÉ±ÉäSÉä BEò ±ÉIÉhÉ +É½äþ.
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Eò´ÉÒ ́ ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSªÉÉ EòÊ´ÉiÉäiÉ OÉÉ¨ÉÒhÉ ¤ÉÉä±ÉÒ¦ÉÉ¹ÉäSÉÉ näùJÉÒ±É ́ ÉÉ{É®ú Eäò±Éä±ÉÉ +Éfø³ýiÉÉä iªÉÉ¨ÉÖ³äý EòÊ´ÉiÉäiÉÚxÉ OÉÉ¨ÉÒhÉi´ÉÉSÉä nù¶ÉÇxÉ PÉbÚ÷xÉ ªÉäiÉä. VÉºÉä EòÒ -
¨ÉvªÉ - ̈ ÉÉZÉÆ
¨ÉxÉMÉÉäiÉ- MÉhÉMÉÉäiÉ ({ÉÊ®ú´ÉÉ®ú), xÉÉiÉä´ÉÉ<ÇEò
+Éä´ÉÒ  ́ É +¦ÉÆMÉ ½äþ ̈ É®úÉ`öÒiÉÒ±É ºÉ´ÉÉÈiÉ VÉÖxÉä ́ É {É®Æú{É®äúxÉä SÉÉ±ÉiÉ +É±Éä±Éä +ºÉä ±ÉÉäEòÊ|ÉªÉ UÆônù +É½äþiÉ. ªÉÉ nùÉäx½þÒ UÆônùÉÆiÉ {ÉÖ¹Eò³ýºÉä ºÉÉ¨ªÉ +É½äþ. ®úSÉxÉäSªÉÉ ¤ÉÉ¤ÉiÉÒiÉ +¦ÉÆMÉ ½þÉ 
+ÊvÉEò EòÉ]äõEòÉä®ú +ºÉÚxÉ +Éä´ÉÒSÉÒ  ®úSÉxÉÉ +ÊiÉ¶ÉªÉ Ê¶ÉÊlÉ±É +É½äþ. +¦ÉÆMÉÉSÉä  2 ̈ ÉÖJªÉ |ÉEòÉ®ú +É½äþiÉ. 1) ̈ ÉÉä`öÉ +¦ÉÆMÉ ́ É 2) ±É½þÉxÉ +¦ÉÆMÉ ̈ ÉÉä`ö¬É +¦ÉÆMÉÉiÉ SÉÉ®ú SÉ®úhÉ 
+ºÉÚxÉ {ÉÊ½þ±ªÉÉ iÉÒxÉ SÉ®úhÉÉÆiÉ |ÉiªÉäE ºÉ½þÉ +IÉ®äú ́ É SÉÉèlªÉÉ SÉ®úhÉÉiÉ SÉÉ®ú +IÉ®äú +ºÉiÉÉiÉ. nÖùºÉ-ªÉÉ ́ É ÊiÉºÉ-ªÉÉ SÉ®úhÉÉÆSªÉÉ ¶Éä´É]õÒ ªÉ¨ÉEò +ºÉiÉä. ªÉÉ +¦ÉÆMÉÉSªÉÉ |ÉEòÉ®úÉiÉ 
´ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSÉÉ  +¦ÉÆMÉ |ÉEòÉ®ú ̈ ÉÉäb÷iÉÉä.
=nùÉ-  ‘‘EòÉ]äõ {Énù®úÉiÉ* Ênù´ÉºÉÉSÉÆ >ðxÉ
±ÉÉVÉ Ê`öMÉÉ³ýÉxÉÆ * MÉÉånù±Éä±ÉÒ **’’

´ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆSªÉÉ ‘¡ò¨ÉÉÇxÉ’ ªÉÉ EòÊ´ÉiÉÉºÉÆOÉ½þÉiÉÒ±É +É¶ÉªÉ ½þÉ ºÉÉ¨ÉÉxªÉ ̈ ÉÉhÉºÉÉSªÉÉ ́ ªÉlÉÉ, ́ ÉänùxÉÉ ªÉÉÆSªÉÉ EåòpùºlÉÉxÉÒ BEò´É]õ±Éä±ÉÉ ÊnùºÉiÉÉä. Eò´ÉÒxÉä º´ÉiÉ:SªÉÉ +ÆiÉ®ÆúMÉÉ¶ÉÒ 
BEò¯û{É ½þÉä>ðxÉ EòÊ´ÉiÉäSÉÒ ®úSÉxÉÉ Eäò±Éä±ÉÒ +É½äþ iÉºÉäSÉ iªÉÉÆSªÉÉ EòÊ´ÉiÉÉÆ¨ÉvÉÚxÉ ÊxÉºÉMÉÇ, ºÉÉ¨ÉÉÊVÉEò ®úÉVÉEòÒªÉ {ÉÊ®úÎºlÉiÉÒ ªÉÉiÉÒ±É ºÉiªÉ ́ É ºÉtÎºlÉiÉÒ <. +É¶ÉªÉ ́ ªÉHò ½þÉäiÉÉÆxÉÉ 
ÊnùºÉiÉÉä. iªÉÉ¨ÉvÉÚxÉ ºÉ¨ÉÉVÉÉÊ´É¹ÉªÉÒ +ºÉ±Éä±ÉÒ iÉ³ý¨É³ý iÉºÉäSÉ näù¶ÉÉiÉ ½þÉähÉÉ®úÉ §É¹]õÉSÉÉ®úÉ¤Éqù±É Eò´ÉÒxÉä lÉä]õ MÉÉÆvÉÓVÉÒVÉ´É³ý JÉÆiÉ ́ ªÉHò Eäò±ÉÒ +É½äþ. ªÉÉiÉÚxÉ iªÉÉÆSªÉÉ +ÉVÉÚ¤ÉÉVÉÚSªÉÉ 
{ÉÊ®úºÉ®úÉSÉä, ́ ÉÉiÉÉ´É®úhÉÉSÉä ÊSÉjÉ +É{É±ªÉÉ b÷Éä³ýªÉÉºÉ¨ÉÉä®ú =¦Éä ®úÉ½þiÉä ªÉÉ iªÉÉÆSªÉÉ EòÊ´ÉiÉÉ¨ÉvÉÚxÉ ́ ÉÉºiÉ´É´ÉÉnùÒ ́ É ºÉ¨ÉÉVÉÉiÉÒ±É ¡òºÉ´ÉhÉÚEò Eò®úhÉÉ-ªÉÉú ®úÉVÉEòÒªÉ xÉäiÉä ́ É iªÉÉÆSªÉÉ 
´ÉÞkÉÒ´É®ú +ÊiÉ¶ÉªÉ ̈ ÉÉÌ¨ÉEò{ÉhÉä ¤ÉÉä]õ ́ ÉÉ.xÉÉ. +ÉÆvÉ³äý ªÉÉÆxÉÒ ̀ äö´É±Éä +É½äþ .
 ‘b÷Éì. ÊVÉiÉåpù ÊMÉ®úÉºÉä Ê±ÉÊ½þiÉÉiÉ EòÒ, Eò´ÉÒ +ÉÆvÉ³äý ªÉÉÆxÉÒ PÉÉ´É ªÉÉ EòÊ´ÉiÉäiÉÚxÉ ÊVÉ´ÉÆiÉ ̈ ÉÉhÉºÉÉÆxÉÉ VÉxÉÉ´É®úÉÆ{ÉäIÉÉ½þÒ iÉÖSUô ±ÉäJÉ±Éä VÉÉiÉä. +ºÉä ¶É¤nùÉÆSªÉÉ½þÒ {É±ÉÒEòbä÷ 
nÖù:JÉ ªÉälÉä Eò´ÉÒxÉä +Ê¦É´ªÉHò Eò¯ûxÉ ºÉÉ¨ÉÉxªÉ ̈ ÉÉhÉºÉÉÊ´É¹ÉªÉÒSÉÉ ̈ ÉÉxÉ´ÉiÉÉvÉ¨ÉÇ <lÉä iªÉÉÆxÉÒ ±ÉIÉÉiÉ +ÉhÉÚxÉ Ênù±ÉÉ +É½äþ. +ºÉä iÉä ̈ ½þhÉiÉÉiÉ.” 4 |ÉÉ. b÷Éì.iÉÖ¹ÉÉ®ú SÉÉÆnùù´Éb÷Eò®úú ́ É |ÉÉ. 
ºÉÉè. SÉÉ¯ûiÉÉ MÉÉäJÉ±Éä. 
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2. |ÉÉ. b÷Éì. näùºÉÉ<Ç ºÉÆ¦ÉÉVÉÒ, JÉÉxÉnäù¶ÉÉiÉÒ±É ºÉÉÊ½þiªÉ ́ É ºÉ¨ÉÉVÉnù¶ÉÇxÉ, |É¶ÉÉÆiÉ {ÉÎ¤±ÉEäò¶ÉxÉ, 2016,{ÉÞ.59.
3. b÷Éì. {ÉÉ]õÒ±É ¶ÉÊ¶ÉEòÉÆiÉ, JÉÉxÉnäù¶ÉSÉä ̈ É®úÉ`öÒ ºÉÉÊ½þiªÉ¯û{É, ÊSÉx¨ÉªÉ |ÉEòÉ¶ÉxÉ, +Éé®úMÉÉ¤ÉÉnù 2016, {ÉÞ.85. 
4. |ÉÉ. b÷Éì. SÉÉÆnùù´Éb÷Eò®ú iÉÖ¹ÉÉ®ú ́ É |ÉÉ. ºÉÉè. MÉÉäJÉ±Éä SÉÉ¯ûiÉÉ, xÉ´´ÉnùÉäkÉ®úÒ ̈ É®úÉ`öÒ ºÉÉÊ½þiªÉ +ÉÊhÉ ºÉ¨ÉÉVÉ, EÖòºÉÖ¨ÉÉOÉVÉ |ÉEòÉ¶ÉxÉ,xÉÉÊ¶ÉEò 2016,{ÉÞ.496.
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emoY{Z~§Y
 O¡V ao O¡V `m H$mX§~arVrb {ZgJ©dU©Z

 O¡V ao O¡V  hr Jmo. Zr. Xm§So>H$a ̀ m§Mr ‘hËdnyU© H$mX§~ar Amho. ̀ m H$mX§~arV {M{ÌV Pmboë`m {ZgJ© doJim Amho.
 O¡V ao O¡V ̀ m H$mX§~arVrVb Jmo. Zr. Xm§So>H$a ̀ m§Zr aoImQ>bobm {ZgJ© hm H$mX§~arMo EH$ ‘hËdnyU© Ago d¡{eï>` Amho.
R>mH$admS>rbm {dnwb Agm {ZgJ© bm^bm Amho. H$ad§XmMr VmoaU Va g§nVM Zmhr Am{U Amoì`mMr PmSo> gwÜXm {dnwb à‘mUmV Amho 
Am{U Ë`m§Zm ~hma gwÜXm Mm§Jbm Amho åhUOo EH$m doiog Oa XJS> ‘mabm Va gmV AmR> H¡$è`m Imbr nS>VmV. 
 qbJmo~mMm S>m|Ja hm gh`mÐrÀ`m ‘mimV ~amM AmV XS>bobm Amho. Ë`mÀ`m ̂ modVmbMo  amZ ho amIrd O§Jb Amho. VoWo 
~mOwbmM d¥ÜXH$mbrZ boU§ gwÜXm Amho. ñVwn Zmhr, ZwgË`m Imoë`mM H$mT>boë`m AmhoV. eoOmar IS>H$mV ImoXbobr nmÊ`mMr Q>mH$s 
AmhoV. CÝhmi`mV Ooìhm gJi`m amhmimO nmÊ`mMm IS>IS>mQ> hmoVmo Voìhm Ë`m Q>mŠ`mVyZ W§S>Jma nmUr ^abob§ AgVo. AJXr 
XmVmV {e„H$ ^aob, BVH$ Jma H$Yr, ¹${MV Ë`mÀ`mda {hadr gm` `oVo. nU VodT>r ~mOwbm gmabr, H$s Imbr AmaemgmaI§ 
J§JmOi {Z‘©i nmUr AgVo. 1
 R>mH$admS>r‘Ü`o Xhmdrg dfm©nydu Iwn ‘moa hmoVo Agm C„oI XoIrb ̀ oVmo. R>mH$admS>rV Ooìhm dfm©À`m gwédmVrbm nmD$g 
nS>bm Voìhm nQ>mnQ> PmS>mdi Jiy  bmJbr. nmUr ’$m§X`mda CVabo {VWwZ Vo Imbr ImoS>mdéZ Ymdy bmJbo ‘J M¡VÝ`‘` dmVmdaU 
ngabob {XgVo.
 EHo$ {Xder Á`mdoiog Zm½`m Am{U qMYr S>m|JamÀ`m {XeoZo amÌr {ZKVmV Voìhm dU©Z `oVo H$s, AmH$me ñdÀN> hmoVo. 
AJXr ñd{MV. Hw$R> T>JmMm EImXXwgam VwH$S>m Va§JV hmoVm. gJi`m Mm§XÊ`m {OWë`m {VW§ ~gwZ bH$mH$V hmoË`m. Ë`m§À`m 
àH$memV Pmdi§ Pmdi§ {XgV hmoVo. PmS>mda ~gbobo amZ{H$So> gwa YéZ ~mobV hmoVo. Imbr Hw$R>§ Var Mm|T>`mV H$moëh§ AmaS>V hmoVo.  
qbJmo~mMm S>m|Ja g‘moa AmH$memer {^S>bm hmoVm. 2
 S>m|JamÀ`m {R>H$mUr gmoZH$sMr amonr, MdoUrMr Pw§~mS>, H$mSo>gm§~arM§ PwSw>n. ̂ wg^werV ̂ mJ ‘a‘mar ‘Zmg bmo^Uma§ hmoVo. 
dmQ>oV nmUr dmhmV hmoVo. IoH$So> VaVaV hmoVo. IS>H$ PaV hmoVo. eodmibo hmoVo. COì`m hmVmbm AmH$memer {^bobm ~wYbm C^m 
hmoVm. Ë`mdéZ nmUr         {PanV hmoV Mm§{XU§ Ë`mda CVaV hmoV§. énoar {XgV hmoV§. ‘hmXodmÀ`m OQ>oVyZ J§Jm Imbr CVaVr hmoVro. 
Vo ~maHo$o~maHo$o Ago ~wYbm^a ngabo hmoVo. ‘hmXodmÀ`m ZmH$mdéZ, Jmbm§déZ, AmoR>m§déZ Imbr CVaV hmoV§. nmoir H$S>`mÀ`m 
nmoQ>mer hmoVr. Vr Amobr hmoV ZìhVr. Ë`m§À`mdéZ dmhþZ ggo Imbr CS>r KoV hmoVo. Imbr ngaboë`m XJS>mi H$mQ>dUmV daM§ ho 
dmhV§ nmUr {R>nH$V hmoV§. Hw$R>o W|~W|~ Hw$R>§ gwVmgmaIr Yma. Hw$R>§ VrhþZ A{YH$ ‘moR>r. Hw$R>o Mm§Jbm ‘ZJQ>mEdT>m nÝhir Ago gw§Xa 
dU©Z H$mX§~arV ~Km`bm {‘iV§. 
 S>m|JamÀ`m ImbVr gm|So>da ~gbobr R>mHw$admS>r {XgVo. S>m|JamMm Xwgam ’$mQ>m bm§~n`ªV Ymdbobm. nwT>ë`m S>m|Jambm 
{‘imboë`m Ë`mÀ`m bdUmV ̂ mVmMr eoVo hmoVr. S>m|JamÀ`m nmoQ>mer Agbobr KZXmQ> PmS>r AmñdbrÀ`m Ho$ogmgmaIr ̂ mgV hmoVr. 
VoW²o§ gw§Xa Ag§ amZ hmoV§. Ë`m amZmV ’w$bm§Mm ZwgVm H$„moi hmoVm. ¹${MV Hw$R>§ EImXo H$m§So>gm~arMo amonQ>o, Ë`m§À`m ̂ dVmbr Oa ghm 
bhmZ‘moR>o Ym|So> hmoVo. Ë`m Ym|S>`m‘YyZ AZ² ^dVmbr {had§ H$ƒ JdV hmoVo. JdVm‘YwZ S>moH$sda H$mT>Umar VoaS>`mMr amonr. 
ImbnmgyZ dan`ªV ’w$bm§Zr Ho$odi ~habobr bm§~gS>H$ nmZ§, Ë`mÀ`m Xohmer noboXma ’w$bm§Mm ‘m§S>. Ë`m noë`m‘YyZ ‘Ybo Ho$oga 
~mhoa S>moH$mdV Agbobo. Amnbo gJio gm‘Ï`© a§JmdmQ>o CYiwZ XoUmam VoaS>m.
 S>m|JamÀ`m CVaVrbm AmnQ>`mMo amZ hmoVo. amZmV H$m|^mi`mMm dob hmoVmo VoWo Vr ~ohoS>`mM§ PmS§> C§M nmohmoMb§ hmoVo. AZ 
Ë`mdéZ H$m|^mi`mMo Xmoa Imbr bm|~V hmoVo. nmdgmÀ`m Ymam CVamì`m ̀ mà‘mUo.
 Aem àH$mao " O¡V ao O¡V " H$mX§~arVrb R>mH$admS>rÀ`m AmOw~mOwMm n[aga hm {ZgJm©Zo ì`mnbobm Amho. H$mX§~arVrb 
{ZgJ© hm Amnë`mbm EH$ gwIX AZw^d àmá H$éZ XoVmo. AmnU XoIrb H$mX§~ar dmMVm§Zm Ë`m {ZgJ© dU©Zmer EH$én hmoVmo
 " O¡V ao O¡V " H$mX§~arVrb {ZgJ© hm AZoH$ [aË`m n[aUm‘ gmYyZ OmVmo. g§Xoe XoD$ nmhVmo.
 R>mH$admS>rV AZoH$ H$ad§XmMr PmSo> AmhoV. AZoH$ bmoH$ Ë`m H$ad§Xr VmoS>VmV. Ë`mÀ`mH$So> ~{KVë`mda dmQ>Vo H$s, Ë`m 
{dMmaVmV, {H$Vr ’$i§ VmoS>mb ? Amåhr ~ham‘mJ§ ~ha ~mhoa ’o$Hw$ OUw H$mhr g§Xoe XoD$ BpÀN>VmV H$s Vwåhr Vw‘M§ VmoS>Ê`mMo H$‘© 
H$am nU Amåhr gwÜXm Am‘M§ ~haÊ`mM§ H$‘© gmoS>Uma Zmhr.
 ‘mdiVrH$S>rb H$mio T>J ̂ a^éZ ̀ m`Mo H$‘r Pmbo H$s, ̂ mVmMr ImMa§ OmoJmdbr Ë`m§À`m ~m§Ym§déZ eoXdbob§ {hadQ> 
eodmio {Xgy bmJb§. Vamoß`mMr ’w$b§ JiwZ e|Jm OwZmQ>          Pmë`m. Hw$Sw©>À`m Vw-`m§‘YwZ ~r Yab§. {~imVbo IoH$So> ‘éZ Jobo 
Ë`m§À`m H$dQ>`m OmJmoOmJ AmT>iw bmJë`m. A{œZ ‘{hZm CbQy>Z Om`bm Ambm.3
 H$m{V©H$ ‘{hZm AYm© CbQ>ë`mZ§Va gmoZH$sÀ`m amonQ>`m§dabr {ndir Yå‘H$ ’w$b Jmiy bmJbr hmoVr. nmdgm^a nmUr 
{nD$Z PwSw>nm§Mr {hadr nmZo H$minQw> nmhmV hmoVr. éIm§À`m ~w§Ü`m§da nmdgmi`mV O‘bob§ eo§dmi a§J ~XbrV hmoVo. AmH$memV Hw$R>§ 
EH$Q>§ XwH$Q>§ T>JmMr qMYr Cabr hmoVr. Vr dJiVm gJi§ AmH$me b»I ‘moH$i§ hmoV§.4
 CÝhmi`mÀ`m {Xdgm‘Ü`o H$S>`mÀ`m nmoQ>mer CJdbob§ JdV dmiwZ H$moi hmoD$Z OmB© dmè`mÀ`m bmoQ>m§~amo~a Vo ̂ wé^wé 
CS>V Ago. nwÝhm pñWamdV Ago. OUw H$mhr Vo ‘hmXodmÀ`m A§Jmdabo Ho$og Xa CÝhmi`mV ‘hmXod åhUOo S>m|Ja åhmVmam hmoB© Ë`mÀ`m 
S>moi`mÀ`m nmnÊ`m {nHy$ bmJV. Ë`mÀ`m ‘wImda éI§nU {Xgy bmJo. OUw Ü`mZ YéZ Vmo WHw$Z Jobm. daÀ`m          PmS>mMr nmZo 
nma JiwZ OmV. ‘hmXodmMr e|S>rhr {nHo$o. Ho$og nm§T>ao hmoV.
 Á`mdoiog M§Ð S>m|JamÀ`m ‘Ü`mda ̀ m`Mm Voìhm S>m|JamÀ`m Vr ~mOw§Zr AmH$me H$mVb§ Om`M§. Mm§XÊ`m§Zr Vo Jƒ XmQ>b§ 
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Agm`M§. gJiM ‘mohmoadmU§ {XgV hmoV§. nm¡{U©‘oÀ`m amÌr Zm½`m PmS>m§À`m H$di`m e|S>`mdéZ hmV {’$adVmo. ’w$b§ Jm|OmaVmo ’$i§ Ý`mhmiVmo. VwierÀ`m 
‘§{Oè`m§Mm dmg KoVmo H$maU Ë`mMm {ZgJm©àVr Agbobm Ë`m§Mm ‘moh Ë`mbm Amdabm OmV Zmhr.
 Aem àH$mao F$Vw ~Xbbm dmVmdaU ~Xbbo H$s Ë`mÀ`m n[aUm‘ hm {ZgJm©da hmoV Ago.
 Jmo. Zr. Xm§So>H$a `m§Zr " O¡V ao O¡V " H$mX§~arV àXoemVrb dU©Z H$aVm§Zm H$mhr {ZgJ©à{V‘m§M ñnï>rH$aU Ho$obo Amho. Ë`mVbrM gdm©V 
‘hËdmMr Z¡g{JH$ àVr‘m åhUOo qbJmo~mMm S>m|Ja. `m H$mX§~arV ‘hmXodmÀ`m énmMo dU©Z qbJmo~mMm S>m|Ja H$a§Jir C^méZM§ C^m Amho. `m 
S>m|Jam^modVr B{Vhmg H$mbrZ JSo>H$moQ> aMbm Amho. ̂ dVmbr amIrd amZ (O§Jb) Amho.5
 bdU CVéZ qbJmo~mMm Kg MT>Vm§Zm dmQ>oV AmBZmÀ`m PmS>mda H$m|^mi`mMm dob Amho. Ë`mMo Xmoa Imbr bm|~V Amho. OUwH$mhr PmS>mda 
Hw$Ur PmonmS>mM Q>m§Jbm`. ~w§Yë`mÀ`m boÊ`mH$So> MT>Vm§Zm EH$m {R>H$mUr H$S>m H$mogibm Amho. ̂ ë`m Wmoaë`m XJS>tMm T>mgi Imbn`ªV XJS>mi CVma 
hmoVm. H$mQ>dUmZ§ ^abobm. añË`mZ Hw$R> `oH$br Hw$R> H$ad§Xr Va Hw$R>§ MrbmQ>r hmoVr. ~w§Yë`mÀ`m ‘Ü`mnmgwZ Odi Odi nmD$Ueo hmV dan`ªV 
Amo~S>Ymo~S> q^V hmoVr. Ë`mÀ`m H$mhr WmoS>`m A§Vamda EImX {dœa hmoV ~mH$s gJirH$Sy>Z H$S>m hmoVm MTw>Z Om`Mr ‘wirM gmo` ZìhVr.
 Zm½`m Á`m dmS>rV ahm`Mm Ë`m dmS>reoOmar EH$m eoOmar Vm§~S>r {hadr AmbdU§ bQ>H$bobr hmoVr. nbrH$S>À`m Q>oH$S>rda dmKmQ>rÀ`m 
~obmImbr dmKXod hmoVm.
 Jmo. Zr. Xm§So>H$am§Mr " O¡V ao O¡V " hr àmXo{eH$ H$mX§~ar ‘hËdmMr R>aVo. ̀ m‘Ü`o {ZgJ©dU©Z {XgyZ ̀ oVo.
 {ZgJ© hm IaM àmXo{eH$ H$mX§~arMm Amdí`H$ ^mJ Amho H$m ? {ZgJ© Agmdm ho àmXo{eH$VoMo ‘yë`‘mnZ ‘wimV MwH$sMo Amho. àmXo{eH$ 
H$mX§~arMo ‘yë`‘mnZ H$aVm§Zm {ZgJ© hm Amdí`H$ KQ>H$ g‘Obm Jobm Aem H$mhr àmXo{eH$ H$mX§~è`m Agw eH$VmV H$s, Á`mV d¡{eï>`nwU© {ZgJ© Agw 
eH$V Zmhr.
 Jmo. Zr. Xm§So>H$am§À`m H$mX§~arV ì`º$saoIm§Mm XoIUonUm Am{U ̂ moJdmXrd¥Îmr  {MVmabobr {XgVo Am{U VerM O¡V ao O¡V ‘Ü`o XoIrb Amho. 
O¡V ao O¡V hr H$mX§~ar dmñVd OrdZXe©ZmMm Am{dîH$ma ñnï> H$aVo. ̀ m H$mX§~ar‘Ü`o A§YlX²Ym XoIrb {XgyZ ̀ oVo d A§YlX²Yobm ~ir nS>bobm g‘mO 
XoIrb {XgVmo. nU Á`màH$mao A§YlX²Ym {XgwZ ̀ oVo Vo          d¡km{ZH$ Ñ{ï>H$moZ Agboë`m dmMH$mbm nQy> eH$V Zmhr.
 " O¡V ao O¡V " ‘Ü`o qMYr Am{U Zm½`m ̀ m§À`mVrb CËH$Q> Am{U am§JS>`m ào‘mMm Am{dîH$ma H$aVm§Zm A§YlÜXm, na§nam Am{U Xod^moionUm 
`m{déÜX {Xboë`m bT>`mMo {MÌU Xm§So>H$a H$aVmV. H$mX§~arVrb Zm½`m hm qMYrÀ`m d`mnojm bhmZ AgVmo. na§Vw Vr Ë`mÀ`m H$boda, Ë`mÀ`m T>mob 
dmOdÊ`mda ̂ mibr AgVo. EH$sH$So> hr Jmoï> MwH$sMo dmQ>Vo H$s Vmo Va {VÀ`mnojm bhmZ Amho. na§Vw nwT>rb H$WmZH$mV H$iVo H$s Zm½`mÀ`m S>moi`mbm 
‘Y‘mer Mmdë`m‘wio Ë`mMm S>mdm S>moim {ZH$m‘r hmoVmo VarXoIrb qMYr Ë`mMm pñdH$ma H$aVo H$maU {VZo Ë`mÀ`m énmnojm Ë`mÀ`m H$boda OmñV ào‘ 
AgVo. dmñV{dH$ {OdZmV Aem KQ>Zm H$‘r à‘mUmV ~Km`bm [‘iVmV.
 Am`er gwédmVrbm qMYr Mm {VañH$ma H$aVm§Zm {XgVo H$maU {VMo n{hbo b¾ Pmbo AgVo. na§Vw Z§Va EH$sH$So> {VMr qMYrda Agbobr X`m, 
ào‘ {XgwZ `oVo Va XwgarH$So> Amnë`m ‘wbmMm S>moim {ZH$m‘r Pmbm Amho åhUyZ Ë`mbm gmW hmoB©b, ‘XV hmoB©b `m ^mdZoVwZ ñdmWu Ñï>rH$moZ XoIrb 
{XgyZ ̀ oVmo.
 H$mX§~arÀ`m H$WmZH$m‘Ü`o {d{dY {R>H$mUr Aem eãXm§Mm à`moJ Ho$obm Amho H$s Vmo gd©gm‘mÝ`m§Zm g‘OobM Ago Zmhr. H$mX§~arVrb {d{dY 
nmÌo hr g‘mOmVrb nmÌo Amho Ago Z¸$s dmQ>Vo. H$moUr Ë`m§À`m g§ñH$mam§Zr YéZ MmbV§, H$moUr àWm- na§nam§Zm, H$moUr Amnb§ {‘ÌËd OnV§, Va H$moUmbm 
EH$‘H$m§{df`r Agbobr H$idi {XgyZ ̀ oVo.

 " O¡V ao O¡V " ‘Ü`o R>mH$a ̀ m Am{Xdmgr O‘mVrVrb Zm½`m Am{U qMYr ̀ m§Mr Vr H$Wm H$éUaå`VoZo {MÌrV Pmbr Amho. Am{Xdmgr OZOrdZ 
Am{U {ZgJ©Ñï>r H$mX§~arÀ`m H$WmZH$mV nmœ©^y‘r åhUyZ Ambobr Amho. Am{Xdmgr R>mH$am§Mr bmoH$g§ñH¥$Vr ̀ m H$mX§~arÀ`m énmZo àW‘M ‘amR>rV Ambr 
Amho. bmoH$lÜXm, bmoH$g§ñH$ma, bmoH${dYr, {ZgJ©eaUVm Am{U gZmVZ {àVrMm Am{X~§Y " O¡V ao O¡V " ‘Ü`o AmhoV.
 aqdÐ R>mHw$a `m§À`m ‘Vo,  Zm½`m, qMYr Am{U Ë`mÀ`m AdVr^dVrMr gd© ‘mUgo Am{X‘ nmVirdaMo OrdZ OJVmV. Ë`m§Mr åhUyZ EH$ 
doJir g§ñH¥$Vr Amho. dZ VoWrb XodXodVm Am{U VX²OÝ` Y‘©{df`H$ H$ënZm ̀ m§Zr Ë`m§Mo OrdZ {Z`V Pmbo Amho. Ë`m§Mo nañnam§er AVyQ> ZmVo OS>bobo 
Amho. ̀ m gd© ~m~tMo ZoQ>Ho$o {MÌU Xm§So>H$am§Zr Ho$obo Amho.
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emoY{Z~§Y
nmdam O‘mVrÀ`m bmoH$na§nam d ~mobrMm Aä`mg

nyd©{nR>rH$m d gÚpñWVr-
nmdam O‘mVr hr AmO amoOr Am{Xdmgr åhUyZ AmoiIbr OmV Agbr Var {VMm B{Vhmg qH$dm nyd©{nR>rH$m IwnM doJir Amho Ago 
g§emoYH$mMo ‘V Amho Am{U ̀ m O‘mVrVrb bmoH$XoIrb ̀ m ‘Vmbm XwOmoam XoVm§Zm AmT>iVmV.
nmdam O‘mVrMo bmoH$ gm§JVmV H$s, Am‘Mo nyd©O amOñWmZmVyZ ‘hmamï´>, JwOamV Am{U ‘Ü`àXoemÀ`m H$mhr ̂ mJmV Ambo AmhoV. 
Am‘Mm amOm g‘eoaqgJ AgyZ Vo {MVmoS>JT>mbm amhm`Mo Ago Am‘Mo ̂ mQ> Amåhmbm gm§JVmV.
Am‘Mm ‘wi d§e amOnyV AgyZ Z§VaÀ`m H$mimV ~aoM amOH$s` pñWË`§Vao Pmbr Am{U CXa{Zdm©hmgmR>r Amåhmbm BH$S>Mr dmQ> 
Yamdr bmJbr Am{U ~hþVm§er Iao Agobhr Ago Ë`m§À`m dmJÊ`mdê$Z qH$dm Ë`m§À`m OrdZ OJÊ`mÀ`m nÕVrdê$Z A§XmO ~m§YVm 
`ody eH$Vmo.
Vo Oa ñdV:bm amOnyVd§er` ‘mZV AgVrb Va Vo j{Ì` hmoVo ho {ZpíMV Am{U j{Ì` AgVrb Va Vo YZwYm©arhr AgVrb ̀ mV Xw‘V 
Zmhr. Vo YZwYm©ar hmoVo åhUyZM Ë`m§À`m Ë`m nyd©H$mimVrb JwU Ë`m§À`mV AmO XoIrb {XgVmV ho ‘mÝ` H$amdo bmJob. H$maU AmOhr 
Ë`m§À`m KamV {VaH$m‘R>m {XgVmo Am{U Vmo {VaH$m‘R>m Vo YZwYm©ar hmoVo åhUOoM j{Ì` hmoVo ̀ mMrM gmj XoVmo. CXmhaU åhUyZ gÜ`m 
Ë`m O‘mVrVrb 70-80 À`m nwT>o d` AgUmè`m ‘mUgmV 10 n¡H$s 7 bmoH$ CÎm‘ YZwYm©ar hmoVo Ago {XgVo. nmdam O‘mV j{Ì` 
Agë`mMo CXmhaU gm§JVm ̀ oB©b. 
nyduÀ`m H$mimV j{Ì` bmoH$M amOo ‘hmamOo hmoVo Ago B{Vhmg gm§JVmo. `m O‘mVrMm B{Vhmg Oa j{Ì`m§er OmoS>bm Va `m§Mo 
nyd©OXoIrb amOo ‘hmamOo hmoVo Ago J¥hrV YaVm `oB©b. Ë`m H$mimV amOo ‘hmamOo ~hÿnËZrËdmbm àmYmÝ` XoV AgV hm XoIrb 
B{Vhmg Amho `mM nwamì`mMm AmYma KodyZ gÚpñWVrMm {dMma Ho$oë`mg Ago {XgyZ `oVo H$s AmO XoIrb Ë`m§À`m ~hþnËZrËd hm 
[admO gwé Amho. åhUyZM Ë`m§Mo ñdV:bm j{Ì` g‘OUo ho XoIrb {VVHo$oM Iao Amho.
H$mhr g§emoYH$m§À`m ‘Vo nmdam O‘mVrbm {MVmoS>çm amOmZo {ZîH$m{gV H$ê$Z hmH$byZ bmdbo Am{U Vo BH$So> {VH$So> {dIwabo Jobo 
Ago ‘V ‘m§S>bo Amho. Va H$mhr g§emoYH$m§À`m ‘Vo ‘hmamUm àVmnm§Mm nam^d Pmbm Am{U Ë`m§Mr ~hrU "Am¸$mamUr" {hMo g§ajU 
nmdam O‘mVrZo Ho$obo Ago ‘V ‘m§S>bobo Amho. AmO {VM A¸$mamUr Ë`m§À`m Zmdmdê$Z YS>Jmd VmbwŠ`mrb "AH«$mUr ‘hb" Ë`m§À`m 
B{VhmgmMr gmj XoUmar {Od§V IwU C^r Amho. nmdam O‘mVrMm Y‘© qhXy AgyZ ~è`mM Mmbr[aVr Ë`m§À`m qhXy Y‘m©er {ZJS>rV 
AmhoV.

OrdZ‘mZ:

 nmdam O‘mVrMm ì`dgm` gwédmVrÀ`m H$mimV dÝ`Ordm§Mr {eH$ma H$aUo VgoM dÝ` 
g¥ï>rer g§~§YrV ì`dgm` Am{U Z§VaÀ`m H$mimV eoVr Am{U eoVrnyaH$ ì`dgm` Aem ñdê$nmV gm§JVm ̀ oB©b.
 `m O‘mVrVrb ór`m§Mm nohamd d¡{dÜ`nyU© ñdê$nmMm Amho. Ë`m Or gmS>r dmnaVmV {Vbm "ZmQ>r" Ago åhUVmV. Vr 
ZogÊ`mMr {d{eï> Aer EH$ nÕV Amho. {OÀ`m‘wio ̀ m O‘mVrVrb órMo BVa {ó`m§nojm doJionU {XgyZ ̀ oVo.
 `m O‘mVrVrb ór`m A{Ve` H$V©~Jma AgVmV. Ë`m nwéfmbm emo^Vrb Aer H$m‘o {bb`m nma nmS>VmV. CXmhaUmW©- 
~¡bJmS>r hmH$Uo, Am¡V H$aÊ`mMo H$m‘o H$aUo B. `mdê$Z Ago bjmV `oVo H$s, `m O‘mVrVrb ‘{hbm§Zr ’$º$ Mwb Am{U ‘yb hr 
g§H$ënZm H$YrMrM ‘moS>rV H$mT>bobr {XgyZ ̀ oVo.
 `m O‘mVrVrb {ó`m§ZmXoIrb A§Jmda XmJ-Xm{JZo KmbÊ`mMr hm¡g Amho. Ë`m hmVmV Mm§XrÀ`m ̀ oë`m d nm`mV Mm§XrMo 
H$„o dmnaVmV Am{U Jù`mV EH$ énm`mÀ`m ZmÊ`mMr nmoV KmbVmV.
 `m O‘mVrVrb nwéf‘§S>ir S>moŠ`mbm CnaUo  Jw§S>miVmV qH$dm åhmVmar ‘mUg§ nJS>r ~m§YVm§Zm {XgVmV. VgoM H$‘aobm 
YmoVa qH$dm bw§Jr Jw§S>miVmV. H$mhr ‘§S>ir YmoVa ZogVmV. nm§T>ar Q>monr KmbVmV, nm§T>am gXam KmbVmV. åhmVmar ‘mUgo ~§S>r 
KmbVmV Am{U AmVmMr VéU ‘wbo n±Q>-eQ>© Kmby bmJbr AmhoV nU nydu Ë`m§Mm 
nohamd nma§n[aH$ nÕVrMm Agm`Mm.
VéU ‘wbr naH$a Am{U ãbmD$O dmnaVmV nU A{bH$S>À`m H$mimV Ë`m XoIrb S´o>g n[aYmZ H$ê$ bmJë`m AmhoV.  ̀ m O‘mVrV 
XoIrb XodVm Am{U Ë`m§Mo nwOZr` ñWmZ Amho.

1) ì`mH$a{UH$ eãX-
Zm‘

  nmdam  ‘amR>r  nmdam  ‘amR>r
  IwnS>r  PmonS>r  Kmoa  Ka
  Zm|Xr  ZXr  ImgS>m  ~wQ>
  IwÐm  Zmbm  MmQ>çm  Mßnb
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   Hw±$dm  {dhra  dQ>dr  H$ier
   CbZ  ^mOr  dQ>dm  h§S>m
   amoQ>bm  ^mH$a  ~mëQ>r  ~mXbr
   Hw$Ðr  pIMS>r  H$der  Vm§ã`m
   IQ>bao  ImQ>  Qw>nbr  Q>monbr
   S>moJbm  eQ>©  Q>moJmar  VJmar
   Vmoë`y  é‘mb  S>mo~y  S>~m
   H$m|Jr  Ho$§Jdm  {Jbmg  ½bmg
   Amhé  Amagm  ~m`am  ~mB©
   IoV  eoV  Zhma  dmK (qgh)
   S>mo~b  åh¡g  Hw$H$S>m  H$m|~S>r
   ~wH$S>m  ~H$ar  So>S>amo  ~oSy>H$
   KmoS>gy  gmn  ‘mhZo  ‘mUg§

gd©Zm‘
   nmdam  ‘amR>r  nmdam  ‘amR>r
   ‘ogoH$ (‘|h) ‘bm  À`mo  Vmo
   VwgoH$ (Vmoh§) Vwbm  Mr  Vr
   BZmH$  `mbm ({hbm) À`  Vo
   {VZmH$  Ë`mbm ({Vbm) Vw‘  Vwåhr
   Am‘y  Amåhr

`m ~mobrV {d{dY {df`m§darb eoH$S>mo JrVo ApñVËdmV AmhoV. ̀ m JrVm§‘YyZ ̀ m O‘mVrZo Amnbr g§ñH¥$Vr OnÊ`mMm à`ËZ Ho$obobm Amho.

{ZîH$f©-
 1) nmdam O‘mVrMr bmoH$g§ñH¥$VrV d¡{dÜ` nyU©Vm AmT>iVo.
 2) nmdam O‘mV {ZgJ© nyOH$ AgyZ {VÀ`mV ̂ wVX`m hm JwU XoIrb AmT>iVmo.
 3) nmdam O‘mVrV ór`m§Mm gÝ‘mZ Ho$obm OmVmo. ór-nwéf {df‘Vm Ë`m§Zr ZmH$mabr Amho.
 4) nmdam O‘mVrZo ñdmV§Í` Am{U g‘Vm ̀ m ‘yë`m§Mr OmonmgZm Ho$obobr AmT>iyZ ̀ oVo.
 5) H$mhr A{Zï> ê$T>r dJiVm Ë`m§Zr g‘¥Õ Aem na§nam§Mm R>odm OVZ Ho$obobm Amho.
 6) nmdam O‘mVrÀ`m ~mobr^mfoV JmoS>dm, VabVm AmT>iyZ ̀ oVo.
 7) nmdam ~mobrda qhXr, ‘amR>r, JwOamVr ̀ m ̂ mfm§Mm à^md Oar Agbm Var {VMo ñdV§Ì ApñVËd {VZo {Q>H$dyZ R>odbo Amho.
 8) nmdam ~mobr ~mobm`bm {Z EoH$m`bm ‘Yya dmQ>Vo EH$ ñdV§Ì JmoS>dm {VÀ`mV OmUdVmo.
 9) nmdam ~mobrV bmoH$gm{hË` {dnyb à‘mUmV Amho.
 10) nmdam O‘mVrÀ`m bmoH$na§nam Am{U gm§ñH¥${VH$ R>odm OVZ H$ê$Z R>odÊ`mgmaIm Amho.
  nmdam bmoH$g§ñH¥$Vr Am{U bmoH$na§nam AmXe©dV AgyZ, nmdam ~mobrVrb bmoH$gm{hË` OVZ Ho$oë`mg Am{X‘ g§ñH¥$Vr {Q>H$dyZ 
  R>odUo eŠ` hmoB©b.

g§X^© J«§W-
 1) ^maVr` ̂ mfm§Mo bmoH$gd}jU- g§nmXH$, AéU OmISo>, S>m°. JUoe Xodr, nX²‘J§Ym àH$eZ, nwUo, 2015
 2) ~mobr^mfm g§emoYZmÀ`m Zì`m {Xem- S>m°. ‘.gw. nJmao, àem§V npãbHo$oeÝg, OiJmd, 2012.
 3) n[adV©Zr` Am{Xdmgr nmdgm g‘mO- S>m°.^aVqgJ A‘aqgJ nmQ>rb, AWd© npãbHo$oeÝg, OiJmd.
 4) Am{Xdmgr gm{hË`{dMma- S>m°. ‘mhoídar JmdrV.
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~XcË`m J«m'OrdZmVrc g§Kf© Am{U "nmS>m' H$mX§~ar
(Jmofdmam)

àñVmdZm
"nmS>m' H$mX§~ar hr AemoH$ H$m¡{VH$ H$moir ̀ m§Mr H$mX§~ar AgyZ ImÝXoemVrc Aën^wYmaH$ Ho$ir CËnmXH$ eoVH$a²`mÀ`m dmQ>çmcm 
`oUma²`m OrdZmMo dmñVd {MÌU H$aUmar Amho. eoVH$a²`mÀ`m ‘ZmV {Z‘m©U hmoUmao àíZ, Ë`mÀ`m g‘ñ`m, OJÊ`mgmR>r Ë`mcm 
H$amdm cmJUmam g§Kf©, ^«ï> emgZ-àemgZ d ì`mnm`m§©H$Sy>Z Ë`mMo hmoUmao emofU, g‘mOmVrc A{Zð> ê$T>r, àWm, na§nam VgoM 
amOH$maU ̀ mMo dmñVd {MÌU "nmS>m' ‘Ü`o à^mdrnUo {XgyZ ̀ oVo. 

"nmS>m' H$mX§~arMmAme`
 "nmS>m' hr AemoH$ H$m¡{VH$ H$moir `m§Mr H$mX§~ar Amho. Mm§JXod VmnrH$a hm H$mX§~arMm Zm`H$ Amho. Mm§JXodÀ`m 
‘wcrÀ`m c¾mÀ`m ~¡R>H$sÀ`m àg§JmZo H$WmZH$mg gwédmV Pmcr Amho. Am{W©H$ AS>MUt‘wio ‘wcrMo c¾ R>aë`mda Mm§JXod 
AñdñW hmoVmo. a‘oe VmnrH$aZo hþ§S>çmMr aŠH$‘ OmñV AgVmZmhr hmoH$ma {Xcm. ho Ë`mÀ`m cjmV `oVo. {Xdg|{Xdg Ë`mMr 
AñdñWVm dmT>V OmVo. ̀ m {df`mda Ë`mMo Ë`mÀ`m nËZrer g§^mfU XoIrc hmoVo. H$‘im~mB© Ë`mcm g‘OmdVo, Yra XoVo d Ho$irMm 
nmS>m {dH$cm H$s  {ddmh hmoD$Z XopIc n¡go CaVrc Aer Amem ì`º$ H$aVo. Var XoIrc Ë`mÀ`m ‘ZmVrc {dMma OmV ZmhrV. 
Mm§JXod eoVmV OmUo Q>miVmo d ~m~yeoQ>À`m hm°Q>ocda OmVmo. {VWo nona dmMVmo Ho$irMm ^md {dMmaVmo, doJdoJù`m ì`mnma²`m§Zr 
doJdoJù`m {H$‘Vr {Xcoë`m Agë`mZo Vmo OmñVM {~WaVmo d ̀ m{df`r eoVH$a²`m§Zm OmJ¥V H$aÊ`mMm à`ËZ H$aVmo.
 eoVH$ar g§KQ>rV Pmcm nm{hOo Ago Ë`mcm dmQ>V AgVo. Ë`m–ï>rZo Vmo nmdco CMcVmo. EH$ {Xdg gdm§©Zm EH$Ì ~mocmdVmo 
Am{U ì`mnmar, emgZ-àemgZ ̀ m§À`m H$Sy>Z H$em àH$mao eoVH$a²`mMr {nidUyH$ Ho$cr OmVo, eoVH$a²`m§g‘moa H$moUH$moUË`m g‘ñ`m 
AmhoV, AmnUM {nH$dcoë`m eoV‘mcmMr qH$‘V AmnU R>ady eH$V Zmhr, ho gd© àíZ Vmo eoVH$a²`m§g‘moa ‘m§S>Vmo Voìhm gd© 
Ë`mÀ`mer gh‘V hmoVmV. d Xwga²`m {Xder eoVH$ar hmVmV "qeJmSo>' KoD$Z Mm§JXodcm gmW XoVmV. Vo drO ‘hm‘§S>imÀ`m 
H$m`m©c`mg‘moa OmD$Z Amncr g‘ñ`m ‘m§S>VmV d Mm§JXodMm hm "qeJmSo> ‘moMm©' ̀ eñdr hmoVmo.
 `mXaå`mZÀ`m H$mimV Mm§JXodMo Amnë`m KamH$So> nyU©nUo Xwc©j Pmcoco AgVo. ‘moMm© ̀ eñdr Pmë`mda gd© Mm§JXodcm 
^oQ>m`cm `oVmV, dV©‘mZnÌmVyZ ~mVå`m N>mnyZ `oVmV, Mm§JXodMr nËZr(H$‘im~mB©) em§VnUo Ka d eoV XmoÝhr gm§^miV AgVo. 
{Vcm Mm§JXoder ~mocm`M§ AgV nU {VMr {hå‘V hmoV Zmhr. H$‘im~mB©Mm ̂ mD$ ‘YwH$a Amë`mda Vr ̀ mg§X^m©V Mm§JXoder ~mocVo 
H$s, "`oëho Zm nmoaÀ`m cJZmMr H$m`Or Zm Ho$irÀ`m nmS>çmMr' Agm g§Vmn Vr Mm§JXodda H$aVo. ‘YwH$a gwZrVmÀ`m gmgaH$Sy>Z 
cdH$a ~ñVm H$aÊ`mMm {Zamon KoD$Z Amcocm AgVmo. Mm§JXod Ë`mcm VmarI XoD$Z nmR>dyZ XoVmo. gd© gwZrVmÀ`m c¾mÀ`m V`marcm 
cmJVmV Ë`mgmR>r Xwga²`mM {Xder Ho$irMm nmS>m H$mT>cm OmVmo. Mm§JXod Q´°ŠQ>a KoD$Z VmcwŠ`mÀ`m Jmdmcm Ho$ir {dH$m`cm KoD$Z 
OmVmo. {VWo Joë`mda g‘OVo H$s  ì`mnma²`m§Zr Ho$irMm ̂ md BVH$m H$‘r Ho$cm Amho H$s Ë`mVyZ ‘wÔc XoIrc {ZKV Zmhr. df©^a 
{nH$mgmR>r Ho$cocm IM© KoVcocr ‘ohZV `m§Mm H$mhrhr ’$m`Xm Zmhr. Ë`m‘wio gd© eoVH$ar {Zame hmoVmV, hV~c hmoVmV d 
Mm§JXodcm H$mhrVar H$amdo, ‘mJ© H$mT>mdm Aer {dZ§Vr H$aVmV. {VWoM, Mm§JXodÀ`m ZoV¥ÎdmImcr gd© eoVH$ar "Ho$ir ’o$H$mo' 
Am§XmocZ H$aVmV.ho Ë`mÀ`m nËZrcm g‘Oë`mda Vr ’$ma Xwê$Ir hmoVo. AmÎmm nwT>o H$m` hmoB©c? H$go hmoB©c? `mMr {Vcm qMVm 
cmJcocr hmoVr. Ë`mM doir ‘YwH$a Kar `oVmo d danjmH$S>rc ‘§S>irZo c¾mg ZH$ma {Xcm Amho ho gm§JVmo. Ë`mdoir Mm§JXod 
Amnë`m ~{hUrcm gwZrVm(‘wcJr) gyZ åhUyZ Úmdr Agm àñVmd ‘m§S>Vmo.c¾ ‘moS>co ho EoHy$Z gwZrVm Xwê$Ir hmoVo.Vr {VMo Xwê$I 
‘Zr(‘m§Oa) Odi ì`º$ H$aVm§Zm {XgVo. H$mer~mB©Mm ‘wcJm JUoegmo~V gwZrVmÀ`m c¾mMm àñVmd KoD$Z ‘YwH$a d Mm§JXod 
H$mer~mB©À`m Kar OmVmV. Voìhm H$mer~mB© øm c¾mcm ZH$ma XoVo. nU JUoeÀ`m hÅ>mnm`r Vr ̀ m c¾mcm V`ma hmoVo. Mm§JXodH$Sy>Z 
JUoeÀ`m ZmoH$arÀ`m doir {OVH$m n¡gm cmJoc {VVH$m XoUma Agoc VaM hm {ddmh hmoB©c, Ago gm§JVo. Mm§JXod hmoH$ma XoVmo d 
c¾Mr ~mocUr hmoVo. H$‘im~mB© d H$mer~mB© `m§À`mVrc d¡a XoIrc `m c¾m‘wio {‘Q>Vo. gwZrVmM§ c¾ hmoD$Z Vr Zm§Xm`cm OmVo. 
BH$So> H$‘im~mB©Mr Vã~oV OmñV Iam~ hmoVo.{VMm AmOma dmT>V OmVmo. JmdmVrc S>m°ŠQ>am§Mo CnMma KoD$Zhr {VÀ`m Vã~oVrV 
gwYmaUm hmoV Zgë`mZo {Vcm OiJmdcm Zoc OmV. na§Vw Voìhm Ë`mÀ`mH$So> n¡go ZgVmV. n¡em§A^mdr S>m°ŠQ>a {Vcm XmIc H$ê$Z 
¿`m`cm V`ma ZgVmV. Voìhm Vmo Ë`mZo Ho$coë`m Am§XmocZmMr AmR>dU H$ê$Z XoD$Z XmoZ {XdgmV n¡go AmUVmo, Ago gm§JyZ 
H$‘im~mB©cm XdmImÝ`mV XmIc H$aVmo. H¡$cmgcm(‘wcJm) {VÀ`m Odi R>odVmo d Vmo JmdmH$So> n¡em§Mr ì`dñWm H$aÊ`mgmR>r 
OmVmo. n¡go Hw$Ry>Z {‘iVrc `mMm Vmo {dMma H$aVmo. KaMr åh¡g {dHy$Z n¡go `oVrc Agm Vmo {dMma H$aV AgVmo nU Vmo Kar 
OmÊ`mAJmoXaM åh¡g ‘ê$Z Jococr AgVo.åh¡g ‘oë`m‘wio ~¡c {dH$Uo hm eodQ>Mm n`m©` Ë`mÀ`m g‘moa AgVmo. H$maU gwZrVmÀ`m 
c¾mgmR>r Ë`mZo gmogm`Q>rH$Sy>Z H$O© KoVcoco AgVo. ~¡c {dHy$Z n¡go KoD$Z Vmo XdmImÝ`mV ̀ oVmo Va Ë`mÀ`m nËZrMm ‘¥Ë`y Pmcocm 
AgVmo. {VÀ`m BcmOmgmR>r AmUcocm n¡gm Vmo {VÀ`m CÎmaH$ma²`mgmR>r dmnaVmo. H$mhr {XdgmZ§Va nmS>m {ZKÊ`mMr doi `oVo nU 
gmogm`Q>r H$Sy>Z JmS>r `oV Zmhr. {VH$So> H$mer~mB© ‘wcmÀ`m ZmoH$argmR>r n¡emMr ‘mJUr H$aVo VoìhmM, ‘ZrMm OiyZ ‘¥Ë`y hmoVmo. 
Mm§JXod gmogm`Q>rÀ`m MoAa‘ZH$So>(~m~mgmho~ nmQ>rc) Ho$irMm nmS>m H$mT>Ê`mgmR>r JmS>rMr ‘mJUr H$aÊ`mgmR>r OmVmo. ~m~mgmho~ 
Ë`mcm hmoH$ma XoVmV, JmS>rhr nmR>dVmV. nU EoZdoir gwnadmP`a ̀ oD$Z Vr JmS>r a‘oe VmnrH$acm XoVmo ho ~KyZ Mm§JXodMm g§Vmn 
AZmda hmoVmo. ‘Owam§Zm Wm§~dÊ`mgmR>r Vmo hmVmV H$mo`Vr CMcVmo {VVŠ`mV nmocrg ̀ odyZ Ë`mcm AQ>H$ H$aVmV. Ooc‘Ü`o Ë`mcm 
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Hw$Ur gmoS>dÊ`mg qH$dm ̂ oQ>Ê`mg XoIrc ̀ oV Zmhr. n¡em§gmR>r H$mer~mB©Zo {Xcocr AmR> {Xdgm§Mr ‘wXVhr g§nVo. ~amo~a AmR>ì`m {Xder gwZrVmMm OiyZ 
‘¥Ë`y Pmë`mMr ~mV‘r Ë`mcm {‘iVo. Aem àH$mao Mm§JXodMo g§nyU© Hw$Qw>§~M CÜdñV hmoVo.

"nmS>m' H$mX§~arVrc ì`{º$aoIm
Mm§JXod VmnrH$a 
Mm§JXod VmnrH$a hm "nmS>m' `m H$mX§~arVrc ‘w»` ì`{º$aoIm Amho. ImÝXoemVrc eoVH$ar OrdZ, ì`mnmar, Xcmc `m§À`mH$Sy>Z eoVH$a²`m§Mr hmoUmar 
{nidUyH$, ̀ oWrc amOH$s` ì`dñWm BË`mXr àíZm§Zm dmMm ’$moS>Umam eoVH$ar Amho. ImÝXoemVrc Aën^yYmaH$ eoVH$a²`mMo à{V{Z{YËd H$aUmam Amho. 
H$mX§~arMm Zm`H$ Mm§JXod VmnrH$a AemoH$ H$moir ̀ m§Zr nmS>m ‘Ü`o H|$ÐñWmZr gmH$macm Amho.
H$m¡Qw>§{~H$ àíZm§nojm gm‘m{OH$ àíZ Ë`mcm OmñV ‘hËdmMo dmQ>VmV. Ë`mMdoir Hw$Qw>§~hr Ë`mÀ`mgmR>r ‘hËdmMo Amho. Ë`mMo Ë`mÀ`m eoVmda, ~¡cm§da 
{ZVm§V ào‘ Amho. Mm§JXod VmnrH$aÀ`m OrdZmV AZoH$ H$R>rU àg§J EH$m‘mJyZ EH$ ̀ oV AgVmV nU Vmo Ë`m gd© àg§JmZm Y¡a²`mZo d ghZercVoZo gm‘moam 
OmVmo.

H$‘im~mB© 
H$‘im~mB© hr Mm§JXodMr nËZr Amho. H$‘im~mB© hr Amnë`m KamgmR>r gVV H$miOr H$aUmar ñÌr Amho. Mm§JXodZo gVV {ZdS>UwH$m, amOH$maU g§KQ>Z 
H$ê$Z ‘moMm© H$mT>Uo  {Vcm AmdS>V Zmhr. Amnë`m nVrZo KamV cj Úmdo Aer {VMr Anojm AgVo. H$‘im~mB©Mr ‘wcJr gwZrVmMo c¾ Ho$irÀ`m 
nmS>çmÀ`m ̂ adí`mda R>acoco AgVo nU ̂ mdmA^mdr Mm§JXodZo Ho$ir añË`mda ’o$H$cr ho Ooìhm {Vcm H$iVo Voìhm {VMm Iyn g§Vmn hmoVmo. ‘wcrÀ`m 
c¾mÀ`m qMVoZo {VMr à
—Vr {~Ksy> cmJVo. Aem gmYmaU Anojm AgUmar gm‘mÝ` J«m‘rU ñÌrMo à{V{Z{YËd H$aUmar J«m‘rU ñÌr coIH$mZo H$‘im~mB©À`m ì`º$saoIoVyZ 
gmH$macr Amho.

gw{ZVm
Mm§JXod VmnrH$a d H$‘im~mB© `m§Mr ‘wcJr gw{ZVm hr gw{e{jV VéUr Amho. ‘wŠ`m àmÊ`m§da {VMm Ord Amho. ‘Zr(‘m§Oa) {VMr OrdcJ Amho. 
H$mX§~arV {VMm g§dmX ‘ZrerM hmoVmZm {XgVmo. KS>Uma²`m KQ>Zm§da Vr H$mhrM ñnï> ~mocV Zmhr. c¾ R>aë`mda KamVrc dmVmdaU ~XcVo.dS>rc gVV 
VUmdnyU© ‘ZpñWVrV AgVmV Vo {VÀ`mda AmoaS>VmVhr ho gd© Amnë`m‘wioM KS>Vo Amho Ago {Vcm dmQ>Vo. nwT>o {ejH$mer R>acoco {VMo c¾ ‘moS>Vo d 
H$mer~mB©Mm(AmË`m) ‘wcJm JUoe ̀ mÀ`mer {VMm {ddmh hmoVmo. na§Vw eodQ>r {VMm OiyZ ‘¥Ë`y hmoVmo.

‘YwH$a
‘YwH$a hm Mm§JXod VmnrH$aMm emcH$ Amho d H$‘im~mB©Mm ^mD$ gwZrVmMm ‘m‘m Agë`mZo Ë`mcm gwZrVmÀ`m c¾mMr H$miOr Va Amho. {VMo c¾ 
O‘dÊ`mMm à`ËZ H$aUo hr Amncr O~m~Xmar Amho Ago Vmo g‘OVmo. ‘YwH$a hm H$V©ì`Xj d {ZñdmWu Amho. Mm§JXod d H$‘im~mB© ‘Ü`o hmoUmar ̂ m§S>Uo 
gmoS>{dÊ`mMo H$m‘hr Vmo njnmV Z H$aVm àm‘m{UH$nUo H$aVm§Zm {XgVmo.

H$mer~mB©  
Mm§JXod VmnrH$aMr ~{hU d Z§Va gw{ZVmMr gmgy åhUOo H$mer~mB©. H$mer~mB© hr H$S>H$ ñd^mdmMr Amho. JUoe d gwZrVm chmZ AgVmZmM {VZo 
Amnë`m AmB© H$Sy>Z gwZrVmcm gyZ H$ê$Z KoÊ`mM§ dMZ KoVcoc§ AgV§. na§Vy H$‘im~mB©cm ho ‘mÝ` Zgë`m‘wio ̀ m g§~§Ymcm Vr ZH$ma XoVo Am{U Voìhm 
nmgyZ H$mer~mB© ̂ mdmÀ`m Kar ̀ oUo OmUo ~§X H$aVo.Vr ’$maM H«y$a ñd^mdmMr g«r Amho.

a‘oe VmnrH$a
hm Mm§JXodMmMwcV ̂ mD$ Amho. a‘oe hm amOH$maUr d YwV© Amho. ’«w$Q>goc gmogm`Q>rMo MoAa‘Z ~m~mgmho~ nmQ>rc ̀ m§À`m {damoYmV a‘oe "n[adV©Z n°Zc' 
C^maVmo. Ë`mÀ`m‘Ü`o Mm§JXod Ë`mcm gmW XoV Zmhr. åhUyZ gwZrVmÀ`m c¾mÀ`m R>amdmÀ`m doir hþ§S>çmMr aŠH$‘ OmñV AgVmZm XoIrc Vmo R>amdmg 
‘mÝ`Vm XoVmo gwZrVmÀ`m c¾mgmR>r Mm§JXod Ooìhm a‘oeH$So>  n¡go ‘mJm`cm OmVmo Voìhm Vmo Mm§JXod H$Sy>Z eoV {chÿZ ‘mJVmo. na§Vw Mm§JXodcm ho ‘m{hV 
AgVo H$s, Ë`mZo cmoH$m§Mo n¡go Am{U eoVr AerM AZoH$ doim ~iH$mdcr Amho. `mdê$Z a‘oeMr ñdmWu, Amn‘Vc~r Aer à{V‘m coIH$mZo 
dmMH$mg‘moa ‘m§S>cr 
`m "nmS>m' H$mX§~arVrc à‘wI ì`{º$aoIm§ì`{V[aº$ ~m~mgmho~ nmQ>rc ho "O` ^JdVr' ’«w$Q>goc gmogm`Q>rMo MoAa‘Z, Mm§JXodMm ‘wcJm H¡$cmg, 
Mm§JXodMm^mD$ Zm‘Xod Aem Jm¡U ì`mH$saoImhr "nmS>m' H$mX§~arVyZ Amë`m AmhoV.

"nmS>m' H$mX§~arVrc g§Kf© 
"nmS>m' hr H$mX§~ar eoVH$a²`m§À`m OrdZmVrc g§Kfm©da AmYmacocr Amho. H$mX§~arÀ`m An©U n{ÌHo$Vhr Vo {XgyZ ̀ oVo. coIH$mZo hr H$mX§~ar eoVH$a²`m§da 
gVV hmoUmamAÝ`m` ‘J Vmo {ZgJm©H$Sy>Z Agoc, emgZ-àemgZmH$Sy>Z Agoc qH$dm ì`mdgm{`H$m§H$Sy>Z Agoc Ë`m§À`m {déÕ AmdmO CR>dUma²`m 
eoVH$ar dJm©cm An©U Ho$cr Amho. AemoH$ H$moir `m§À`m H$mX§~arVrc Zm`H$ AmË‘qMVZ H$aUmam Amho. n[apñWVrMm S>moignUo {dMma H$ê$Z 
AÝ`m`m{déÕ C^o amhÿZ g§Kf© H$aUmam Zm`H$ coIH$mZo {M{ÌV Ho$cm Amho.
H$mX§~arMm Zm`H$ Mm§JXod VmnrH$a hm ImÝXoemVrc EH$ Aën^yYmaH$ eoVH$ar Amho. H$mX§~arÀ`m H$WmZH$mà‘mUo  Mm§JXodcm H$m¡Qw>§{~H$ g§Kfm©cm 
gm‘moao Omdo cmJVo. Mm§JXodÀ`m ‘wcrÀ`m c¾mMm R>amd Pmë`mda Mm§JXodÀ`m ‘ZmMr pñWVr ~XcVo, Ë`mÀ`m dmJÊ`m ~mocÊ`mV ’$aH$ OmUdVmo. 
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Ë`m~Ôc H$‘im~mB© Mm§JXoder ~mocVo. 
ÞH$Yr ìhZma ho VwåhMr Vm|S> {‘idUr ? {H$Vr gmc, {H$Vr h§Jm‘ Joëho gaco H$m AmaWSo> ? Xagmc {ZKVg§ H$mhr Z H$mhr Yw§Sy>H$. ‘m`Wr Zmhr H$m 
Vwåhmco ? H$mhr {e„H$ nS>V Zhr. H$g nS>rZ ? Vwåhr Oa EH$g Yê$Z ~gco. Xwga²`m {nH$mM Zmd KoVm Zmhr. cmoH$ hmdm nmhÿZ CnZVm...ß`m 
g§dmXmdê$ZM eoVH$a²`m§À`m X`Zr` AdñWoMo Xe©Z dmMH$mcm KS>Vo. eoVH$a²`m§Zm H$m` g§Kf© H$amdm cmJVmo ho H$‘im~mB©À`m darc g§dmXmdê$Z 
{XgVo. AZoH$ dfm§©nmgyZ Vo H$ï> Am{U ‘ohZV H$aV AgyZhr Ë`m§Zm Ë`m§À`m H$ï>mM§ ’$i {‘iV Zmhr eoVH$a²`m§Zr EH$Ì `odyZ `oWrc ì`mnma²`m§{déÕ 
Am§XmocZ H$amdo ̀ mgmR>r Vmo gdm§©g‘moa ̀ m àíZm§Mr ‘m§S>Ur H$aVmo gdm§©Zm g‘OyZ gm§JÊ`mMm à`ËZ H$aV AgVmo. Ë`mVyZM "{eJm§So> ‘moMm©' hmoVmo. hm ‘moMm© 
H$aÊ`mgmR>r Mm§JXodcm Iyn g§Kf© H$amdm cmJcm. KaMr H$m‘ gmoSy>Z Ë`mZo BVa eoVH$a²`m§Zm g‘Omdco, Or n[apñWVr Amho Ë`m{df`r eoVH$a²`m§Zm 
OmJ¥V H$aÊ`mMo H$m`© Ho$co.
‘wcrÀ`m c¾mMm ~ñVm ’$mS>Ê`mMr doi ̀ oVo Voìhm Mm§JXod Ho$irMm nmS>m {dH$Ê`mgmR>r OmVmo, Voìhmhr ̀ mo½` ~mOma^mdmA^mdr "Ho$ir ’o$H$mo' Am§XmocZ 
Ho$co OmVo. n¡emÀ`m A^mdrM gwZrVmMo c¾ VwQ>Vo d gwZrVmMo JUoe gmo~V c¾ hmoVo. Ë`mZ§Va H$‘im~mB©Mo AmOmanU dmT>V OmVo. Ë`mgmR>r cmJUmam 
IM© d Vmo IM© ̂ mJdÊ`mgmR>r Mm§JXodMm åh¡g {dH$Ê`mMm {dMma AgVmo nU åh¡g nU ‘aVo. ‘J Vmo ~¡c {dHy$Z n¡emMr ì`dñWm H$aVmo na§Vw ~m`H$mocm 
dmMdy eH$V Zmhr. Ë`mZ§Va gw{ZVmMm XoIrc ‘¥Ë`y hmoVmo Vmohr n¡emMr ‘mJUr nyU© Z Ho$ë`m‘wioM. Ago g§Kf©‘` àg§J EH$m ‘mJyZ EH$ Mm§JXod 
VmnrH$aÀ`m OrdZmV ̀ oVmV. 

"nmS>m' H$mX§~arMo {ZîH$f© 
 1) OmJ{VH$sH$aU, ImOJrH$aU, d CXmarH$aUmÀ`m YmoaUm‘wio J«m‘rU OrdZ à^m{dV PmcoAmho. `m à^mdmVyZ J«m‘rU OrdZmZo 
  AZoH$ ~Xc ñdrH$maco AmhoV. 
 2) ~XcË`m J«m‘OrdZmMm à^md ZìdXmoÎmar ‘amR>r J«m‘rU H$mX§~arda Pmcocm {XgyZ ̀ oVmo. 
 3) ~XcË`m J«m‘OrdZmVrc g§Kfm©Mo {MÌU  "nmS>m' H$mX§~arV à^mdrnUo ‘m§S>co Amho.
 4) J«m‘OrdZmV Pmcoë`m ~Xcm§Mo n[aUm‘ "nmS>m' H$mX§~arÀ`m Am
  —{V~§Y, Ame`, A{^ì`º$s, à{V‘m, àVrHo$, ̂ mfme¡cr BË`mXr ~m~tda XoIrc Pmcocm {XgyZ ̀ oVmo. 
 5) "nmS>m' hr Zm`H$àYmZ H$mX§~ar Amho.
 6) "nmS>m' hr H$mX§~ar J«m‘rU n[agamVrc eoVH$a²`mMm g§Kf© {M{ÌV H$aUmar Amh
 7) "nmS>m' H$mX§~arV OiJmd {OëømVrc VmdS>r ~mocrMm à^mdr dmna Ho$cm Amho. ̀ m ~mocrVrc åhUr, dmŠàMma, {d{eï> eãX 
  `m§‘wio "nmS>m' H$mX§~arÀ`m ̂ m{fH$ gm¡§X`m©V ̂ a nS>cocr Amho. 
 8) ImÝXoemVrc gm‘m{OH$ [aVr-[admO d na§nam§Mo Xe©Z "nmS>m' H$mX§~arVyZ dmMH$mcm KS>Vo.
 9) "nmS>m' hr H$mX§~ar AmOÀ`m eoVH$a²`mcm g§KQ>rV hmoD$Z AÝ`m`m{déÜX g§Kf©àdU hmoÊ`mg àd¥Îm H$aVo.
 10) J«m‘rU ̂ mJmVrc g‘mOH$maU, amOH$maU d AW©H$maU ̀ mMo {MÌU "nmS>m' H$mX§~arVyZ à^mdrnUo Amco Amho.  

g§X^© J«§W-
 1) "nmS>m' (H$mX§~ar) - AemoH$ H$m¡{VH$ H$moir.
 2) ‘amR>r J«m‘rU H$mX§~ar - S>m°. adtÐ Zmam`U R>mHy$a. 
 3) J«m‘rU gm{hË` ñdê$n d {Xem - S>m°. dmgwXod ‘wcmQ>o. 
 4) J«m‘rU gm{hË` Am{U g§ñH¥$Vr - ‘mohZ nmQ>rc.
 5) J«m‘rU H$mX§~ar … ~XcVo g«r OrdZ  - S>m°. n§T>ar S>moB©’$moSo>.
 6) J«m‘rU gm{hË` ñdê$n Am{U emoY - S>m°. ZmJZmW H$moVmn„o. 
 7) J«m‘rU gm{hË`ê$ qMVZ Am{U MMm© - S>m°. dmgwXod ‘wcmQ>o.
 8) cmoH$amÁ` OmZodmar-’o$~w«dmar 2012
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सादरकत�
�फल ताराचंद रायिसंग, �वीटी सहास सपकाळेु ु

ि�तीय वष� कलाशाखा
मानसशा� िवभाग, म. जे. महािव�ालय जळगावु

��तावना : -
समिलंगी सांबांधातील लि� गक वत�न अिभव�ीचा अ�यास हा संशोधनाचा िवषय असन या मा�यमातन �यां�या ृ ू ू
लि� गक वत�न अिभव�ीचा अ�यास आिण �यां�या या सामािजक सम�येचा अ�यास कर�यात आला आहे . उ�र ृ
महारा�� िवभागातील १५ समिलंगी मले आिण १५ समिलंगी मली यांचा समावेश असन संशोधनाचे अ�यास�े�  ु ु ू
हे उ�र महारा�� िवभाग आहे . ��तत संशोधनात  लि� गक वत�न अिभव�ी चाचणी�या मा�यमातन संशोधन पण� ु ृ ू ू
क�न सम�येवर उपयोजन आिण िशफारशी मांड�याचा �ामािणक �य�न कर�यात आला आहे .  
��तत संशोधन �बंधकात समिलंगी संबंधातील लि� गक वत�न आिगअिभव�ीचा अ�यास यावर संशोधनपर ु ृ
अ�यास कर�याचा हेतने हे संशोधन कर�यात आले आहे. मळात लिैगक वत�न �हणजे काय तर लि� गक वत�न ू ु
�हणजे लि� गक आकष�णाने केलेली क�या�मक �िति�या तसेच लि� गक वत�न अिभव�ी �हणजे �य��चा ृ ृ
लि� गक वत�नाब�ल असले�या ��ीकोन होय. लि� गक वत�नाचे एकन �मख तीन �कार पडतात िवषमिलंगी ू ु
(हेटरोसे�सअल) ,उभायािलंगी  (बायसे�सअल) समिलंग 'होमोसे�सअल' असे �कार पडतात.�यापकै� ु ु ू
समिलंगी 'होमोसे�सअल' या लिैगक वत�ना�या अिभव�ीचा अ�यास कर�यात आला आहे.ू ृ
समिलंगी लि� गक वत�न �हणजे लि� गक समाधान या अथा�ने समान िलंगा�या �य�� ब�ल असलेले लि� गक 
आकष�ण आिण �याला िदली जाणारी �िति�या होय. समिलंगी संबंध �हणजे कठ�याही वयात�या समानिलंग ु
असणा�या दोन �य���या लि� गक संबंधांना समिलंगी संबंध असे �हणतात.
समिलंगी संबंधांम�ये एकन �मख चार �कार आहेत. जे प�ष समिलंगी आहेत.�यांना 'गे' िकंवा '�वीर' असे ू ु ु
संबोधले जाते तसेच मिहला समिलंगी 'लेि�बयन' िकंवा 'डाईक' उभयािलंगी आिण िलंग प�रवत�त असे िमळन ू
समिलंगी समाज तयार होतो �यालाच (एल.जी.बी.टी.)असे िह �हणतात हे सांगणे कठीण आहे िक िकती लोक 
समलि� गक आहेत परंत समलि� गक अि�त�व सव� सं�कतीत आिण देशांम�ये आहे.ु ृ
                �ाचीन सं�कती पासनच समलि� गक संबंध अि�त�वात होतो असे �ाचीन िच�लेखातन सवा�िधक ृ ू ू
�माण �ा� होते. �यात दोन प�षांचा अंतरंग िकंवा यौन ि�या म�ये दश�िवले आहे.ु
      समाजाची समिलंगी कडे बघ�याची अिभव�ी िह नकारा�मक असते �यांचे हे लिैगक वत�न हे अनसैिग�क आहे ृ
िकंवा ते मनोिवकार��त आहे पवा��ह व गरैसमजतीने आिण समाज भेदभाव करत अस�याने िकंवा अपमािनत ु ु
करत अस�यामळे ते आपले लि� गक �ाधा�य सांग�याचे जोखीम घेत नाहीत व संकोच करतात. काही लोक ु
आपली �वत:ची ओळख िह ग� ठेवतात. काही समिलंगी आप�या सीिमतप�रि�थती पय�त �कट करतात तर ु
काही ख�या प�दतीने जगजाहीर पणे �कटीकरण कर�याचा िनण�य घेतात आिण आपली �वता:ची लि� गक वत�न ु
अिभव�ी �प� करतात. “ समिलंगी संबंधातील लि� गक वत�न आिभव�ीचा अ�यास ''या िवषावर हवे तेवढे ृ ृ
संशोधन झाले नाहीत. समिलंगीचा लि� गक वत�न अिभव�ी हा मह�वाचा िवषय आहे कारण �यातन �यां�या ृ ू
लि� गक वत�न आिण अिभव�ीची अचक व शा�ीय मािहती आिण िन�कष� हे सवा�ना कडावे या क�पनेने यावर ृ ू
�यवि�थत अ�यास क�न चचा� क�न आिण या सम�येचे गांभीय� ल�ातघेता यावर संशोधन करणे आ�हाला 
मह�वपण� वाटले. ू

संशोधनाची गरज :-
“ समिलंगी संबंधातील लि� गक वत�न अिभव�ीचा अ�यास '' या िवषयावर पािहजे तेवढया �माणात संशोधने ृ ्
िकंवाअ�यास झालेला नाही. परंत पा�ा�य देशात यावर िनयिमत संशोधने होत असतात. एकोणिवस�या ू
शतकापासन पा�ा�य देशात यावर अ�यास होतांना िदसतात �हणन �यांचा कडे समिलंगी लि� गक वत�न ू ू
अिभव�ी सामा�य समजली जाते. तेथे समिलंगी लि� गक अिभव�ी िह खप संप�न व सकारा�मक आहे.यावर ृ ृ ू
संशोधन झा�यावर तेथील या संबंधाना कादेशीर परवानगी िमळाली आहे. �यामळे तेथील समिलंगी समाजाला ु
िकंवा समलि� गक कल असले�या समाजाची िह सम�या दर झाली आहे. उलटप�ी आप�या देशात िह एक ू
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मह�वाची सम�या आहे. कारण धािम�क व सामािजक द�या आप�या देशात समिलंगी लि� गक   वत�न अिभव�ीकडे अनसैिग�क ृु
�हणन बिघतले जाते व समिलंगी धारणा असले�या समाजाकडे मनोिवकत समजले जाते कारण �यावर पािहजे तेवढे संशोधन ू ृ
झालेच नाही. �यामळे िह सम�या वाढीस लागली. आप�या देशात याबाबत अनेक पवा��ह व गरैसमजती आहेत. व ते दर ु ु ु ू
कर�या�या हेतने आिण या िवषयावर जा�त संशोधन होत नस�याने एकणच दिम�ळ सम�या आहे �हणन यावर अ�यास होवन ते ू ू ू ूु
सम�या सोडवता येईल �हणन समिलंगी लि� गक वत�न अिभव�ीचा अ�यास होणे गरजेचे आहे.ू ृ
          तसेच मळात आप�या देशात लि� गक समसेवर िनयिमत संशोधने झालीत व होत असतात परंत समिलंगी लि� गक वत�न ु ु
अिभव�ीवर मा� होत नाही. �यामळे समिलंगी समाजाचा सम�या सोडव�यासाठी यावर हे संशोधन मह�वाचे ठरेल आिण �याच ृ ु
बरोबर �यांचा लि� गक वत�न अिभव�ीचा अ�यास होईल तसेच समिलंगी संबंधांमधील लि� गक वत�न अिभव�ी हा फार कतहलपव� ृ ृ ु ू ू
अ�यास आहे.समाजाचा समिलंगी संबंधाकडे बघ�याची अिभव�ी आिण समिलंगीची समाजाकडे बघ�याची अिभव�ी िह ृ ृ
सकारा�मक असावी. समाजाला समिलंगी लि� गक वत�ना ब�ल शा�ीय मािहती िमळावी िह या संशोधनाची खरी गरज आहे. यावर 
संशोधने झाली नाहीत वा या सम�येवर उपाय योजले नाहीत तर समाजाला या ब�ल चे पवा��ह कायम असतील �हणजेच ु
समाजाची अिभव�ी �यांचा ब�ल नकारा�मक असेल �यातन �यांचा मानिसक व शार�रक िपळवनक�त �यांचे आ�मह�येचे �माण ृ ू ु ू
अिधक वाढेल.�यां�या या नसैिग�क इ�छाचे दमन होईल �यातन �ितकल प�रि�थती िनमा�ण होईल. समिलंगी लि� गक वत�न ू ू
अिभव�ीचा अ�यास झाला नाहीत या ब�लची शा�ीय मािहती उपल�ध राहणार नाही. �यामळे �यातन पढील संशोधन कळन ृ ु ू ु ू
येणार नाहीत व �यामलभत अशा दिम�ळ सम�यावर तोडगा काढता येणार नाही �हणन �यामळे हे संशोधन खप गरजेचे आहे.ु ू ू ु ूु

संशोधनाच ेव सम�यचे ेमह�व :-
“ समिलंगी संबंधातील लि� गक वत�न अभीव�ीचा अ�यास '' हा अ�यंत मह�वाचा िवषय आहे कारण यावर संशोधनमळे ृ ु
समलि� गकतेकडे कल असलेला समाजाचा सम�येवर अ�यास होईल �यांचा लि� गक वत�न अिभव�ी�या वेगळेपणाचा अ�यास ृ
होवन शा�ीय मािहती�ोत िमळेल.ू
      समिलंगी संबंधामधील वत�न अिभव�ीचा अ�यासातन �यांचा वत�नाचा आिण स�प�रि�थतीचा सहसंबांचा अ�यासाचा द�ीने ृ ू ु
मह�वाचे आहे कारण �यातन यो�य िनकष िनघन पढील मह�वाचे संशोधने होव शकतील. भारतात यावर संशोधन होत नस�याने ू ु ु ू
िह सम�या अिधक अिधक-अिधक पसरली आहे �याच बरोबर समिलंगी �य��कडे समाजाची अिभव�ी िह पव��हदिषत आहे ृ ू ु
कारण या िवषयावर अ�यास नस�याने व संशोधने न झा�याने या बाबत �हणजेच समिलंगी लि� गक वत�नाबाबत अ�ान आहे. 
समाजाला �या प�र�थीितची आिण अि�त�वाची ओळख �हावी �यामागील मानसशा�ीय ,जीवनशा�ीय स�यता कळावी �हणन ू
यावर हे संशोधन होणे मह�वपण� आहे. यावर संशोधन न झा�याने समाजाची �यां�या �ती असलेली अिभव�ी नकारा�मक व ू ृ
�देषदायक होते. समाज �यांना समािव� करत नाही. समाज �यां�या लि� गक वत�न अिभव�ीला मानिसक िवकार��त�हणन ृ ू
�ा� ठरवतात �यातन �यांचे मानिसक ख�चीकरण होते व �यातन ते आ�मह�या करतांना िदसतात अशा अनेक अडचणी ू ू
िनमा�ण होतात यासव� गो�ीचा िवचार करता समाजाला �यां�या या संशोधना�दारे समिलंगी वत�न अिभव�ी कळावी �यातील मळ ृ ु
गाभा समजावा �ा द�ीने हे संशोधन व सम�येवर अ�यास करणे मह�वाचे ठरते. “ समिलंगी संबंधातील लि� गक वत�न अभीव�ीचा ृु
अ�यास ''यावर संशोधनानंतर अनेक यावरील सम�या सटतील �यां�यावरील अ�यास कमी �माणात अस�याने अिधक ु
नािव�यपण� व शा�ीय मािहती िमळेल �या द�ीने पढील संशोधक व पढे संशोधन करता येईल. तसेच �यामळे �या ब�ल ू ु ु ुु
मानसशा�ीय स�यता समाजालाकड लागली िक समाज �यां�या अिभव�ीला �वीकारेल िकंवा समिलंगी लि� गक वत�न ू ृ
अिभव�ीचा ब�ल  पव��ह दर होतील भारतात आता पय�त यावर मोजकेच िकंवा बोटावर मोजने येवढे संशोधक अ�यास करत ृ ू ू
असतील आता या संशोधना नंतर अनेक या वरील त�सम सम�या घेवन �या सोडव�यचा �य�न करील �याने समाजाला �या ू
ब�ल �ात होत राहील �यामळे एकणच समाजाला समिलंगीकडे पाह�याची अिभव�ी सका�मक राहील �यातन पढे �यां�या ु ू ृ ू ु
लि� गक धारणेस परवानगीिमळन �यांचा लि� गक इ�छाचे दमनहोणार नाही. �हणनच हे संशोधन अ�यस मह�वाचे आहे.ू ू

) संशोधनाची उिद� े:-
 १) समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ� – िव�ाथ�िनम�ये लि� गक वत�न अिभव�ीची �वीकाया�ता या घटकाबाबत ृ
अ�यास करणे 
२) समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ�-िव�ाथ�िनम�ये लि� गक वत�न अिभव�ीची �तीका�मक या घटकाबाबत ृ
अ�यास करणे
 ३) समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ�- िव�ाथ�िनम�ये लि� गक वत�न अिभव�ी कोणता फरक आढळतो या ृ
घटकाबाबत अ�यास करणे

 संशोधनाची गहीतके /अ�यास :-ु
१) समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ�- िव�ाथ�िनम�ये लि� गक वत�न अिभव�ी �वीकाय�ता या घटकाबाबत ृ
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कोणतािह फरक आढळन येणार नाही. ू
२)समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ�-िव�ाथ�िनम�ये मधील लि� गक वत�न अिभव�ीची �तीका�मक या ृ
घटकाबाबत कोणताही फरक आढळन येणार नाही.ू
3) समलि� गक संबंधातील 'गे' आिण 'लेि�बयन' िव�ाथ�-िव�ाथ�िनम�ये मधील लि� गक वत�न अिभव�ीचा कोणताही फरक ृ
आढळन येणार नाही.ू
 संशोधनातील स��या�मक �या�या :- 
१) समिलंगी लि� गक वत�ना ब�ल असलेला द�ीकोन �यालाच समिलंगी संबंधांतील लि� गक वत�न अिभव�ी असे �हणतात”ृु
२) प�ष समिलंगी लि� गक वत�न अिभव�ी “प�षाची-प�षाशी लि� गक वत�न ब�ल असलेले व�ी �हणजेच समिलंगी लि� गक वत�न ु ृ ु ु ृ
अिभव�ी असे �हणतात ृ
३)�ी समिलंगी लिैगक वत�न अिभव�ी “�ीची-�ीशी लि� गक वत�न ब�ल असलेले व�ी �हणजेच समिलंगी लि� गक वत�न ृ ृ
अिभव�ी असे �हणतात ृ

 संशोधनातील प�रवत�के :-
   १)�वत�ं प�रवत�के :-
�यात संशोधन िनवडी�दारे उ�ीपक िनि�त केला जातो �यांचा समावेश �वतं� परीवत�कात होतो.
�वत�ं प�रवत�क 

· प�ष समिलंगी (गे)ु
· �ी समिलंगी (लेि�बयन) 

२)परत�ं प�रवत�क :-
�वतं� प�रवत�क केले�या बदलामळे �या दस�या एखा�ा घटकाम�ये बदल होतो �यास परतं� प�रवत�क असे �हणतात.ु ु

लि� गक वत�न अिभव�ी चाचणी ृ
 नमना िनवड :-ु
��तत संशोधनासाठी उ�र महारा�� िवभागातील िविवध िठकाणांची  मले व मली समिलंगीची िनवड कर�यात आली ु ु ु
आहे.संशोधनासाठी नमना �हणन ३० समिलंगी मल व मल�ची िनवड कर�यात आली आहे. याम�ये १५ �ी व १५ प�ष आली आहे. ु ू ु ु ु

 संशोधनातील आराखडा :-
SINGAL FACTORIAL DESIGN अशा पा�ातीते संशोधन आराखडा काढ�यात आला आहे.

संशोधनातील सािह�य :-
 “ समिलंगी संबंधातील लि� गक वत�न अिभव�ीचा अ�यास ’’ यात संशोधनासाठी मानसशा�ीय चाचणी िह यशवीर िसंग यांची ृ
िनिम�ती केलेले. ‘SEX BEHEVIOURATTITUDE’वापर�यात आली आहे. ��येक िवधानाला ��येक� पया�य आहे जसे िक हो 
आिण नाही इ�यादी.
    यशवीर िसंग यां�या चाचणी�दारे लि� गक वत�न अिभव�ीचा अ�यास कर�यासाठी होकारा�मक आिण नकारा�मक �व�पाची ृ
िवधाने आहेत. यात असलेले िवधाने ५ संचाम�ये िवभागले आहेत.�यात ��येक संचात िविश� हेतनेच �� नमद आहेत �याचं ू ू
वग�करण हे अ,ब,स,द,य,असे �व�पाचे आहे. 
 वरील चाचणीसाठी होकाराथ� पया�याला २ गण तर नकाराथ�ला १ गण ु ु
या प�तीने गण िदलेले आहे. �यातील २०�� हे �वीकाय�ता असन २०�� हे �तीका�मक आहे.ु ू

       नमना िनवडीचा संशोधन आराखडाु

समिलंगी संबंधांतील �कार   समिलंगी प�ष   एकन -१५ ु ू

समिलंगी संबंधांतील �कार  समिलंगी �ीया  एकन -१५ ू

       एकन समिलंगी �ी-प�ष -३० ू ु
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�ेम संबंधाचा महािव�ालयीन िव�ा�या��या मानिसक आरो�यावर
होणारा प�रणाम अ�यासणे

सादरकत�
तषार िदलीप सय�वंशी,  ि�तीय वष� कलाशाखा, मानसशा� िवभाग, म. जे. महािव�ालय जळगावु ू ु

ekxZn”kZd MkW- lkS- ih- yHkk.ks] izk- ckykth jkmr] ekul”kkL= foHkkx

��तावना : -
      ��तत संशोधनात संशोधकाने महािव�ालीन िव�ा�या��या �ेम संबंधांचा �यां�या मानिसक �वा�थावर ु
होणा�या प�रणामांचा अ�यास केला आहे. स�ि�थतीत महािव�ालीन वातावरणात �ेम संबंध, म�ैी, आकष�ण या 
गो�ीकडे िव�ाथ� जा�तीत जा�त आकिष�त होत असतात व �यां�या या �ेमसंबंधांचा �यां�या मानिसक 
�वा�थावर काय प�रणाम होतो हे तपासन पाह�यासाठी संशोधकाने ��तत िवषयाची िनवड केली आहे.ू ु
      ढोबळ मानाने जर �ेमाची �या�या केली तर ती अशी असेल, “मलगा आिण मलगी यां�या पर�परांिवषयी�या ु ु
प�रप�व भावनेतन िकंवा शारी�रक भावनेतन तयार होणारं नातं �हणजे �ेम’’. परंत ‘वाच�ल’ आिण ‘कपर’ { ू ू ु ु ू
१९९७ } यांनी मानसशा�ीय ��या आकष�णाची �या�या करतांना असे �हटले आहे िक ,्
“आकष�ण �हणजे एका �य��ची दस�या �य��ब�ल धना�मक अिभव�ी होय” “घिन� आकष�ण य� संबंध ृ ुु
िकंवा अंतग�त संबंध �हणजेच �ेम”.
�ेम�करण िकंवा love affair हा श�द अगदी सहजरी�या आपण नेहमीच वापरत असतो. ितत�याच सहजतेने िह 
�करणे होतात ितत�याच सहजतेने तटतात देखील. एका बाजला गहन �ेम { deep love } तर दस�या बाजला ु ू ूु
गहन �ेष { deep hate } आहे. �ेम हे बह�दा दोन �य��मधे िनमा�ण होत असते. ते नसैिग�क िह अस शकते आिण ू
समवय�का�या �भावामळे देखील घडते.‘तजी आिण �यांची जोडी फार संदर िदसते’, ती खरच खप सट होते ु ु ु ू ू
तला, बघ िवचार कर’.असे उ�ार आिण चच�म�ये देखील �ेम �करण घडतांना िदसतातु
मानिसक आरो�य �हणजे काय? मानिसक आरो�य व मानिसक �वा��य �ा दोन संक�पना समान नसन ू
िभ�न आहेत, मानिसक �वा�थाचे म�य उि��े मानिसक आरो�य िमळिवणे हे आहे. �ाचा अथ� मानिसक ु
आरो�य हे सा�य तर मानिसक �वा��य हे साधन होय. �ाव�न मानिसक आरो�य िह �यापक संक�पना असन ू
मानिसक �वा��य िह तलनेने संकिचत श�यता संक�पना आहे. मानिसक आरो�य हे एक शा� असन �याम�ये ु ु ू
मानिसक �वा��या�या व मानिसक िवकती�या उपाय योजनांचा अ�यास केला जातो. “मानिसक आरो�य ृ
�हणजे �य���या मानिसकतेचे प�रप�व होय” िह एक शारी�रक ��या प�रप�वतेची अव�था होय. मानिसक ्
प�रप�वता हे �य��मह�वाचे सापे�त सात�यपण� िटकाऊ �व�पाचे एक काय� आहे आिण याच �यि�म�वावर ू
आिण प�रणामी आरो�यावर �ेम �करणाचा प�रणाम होतांना िदसतो.

पव� संशोधना�या आढावा-:ू
 १) निनता डेका, आर. के. जगीड, कमला डेका, पी. के. चौधरी, िबतवान किलता, मयरी ु ु
  बेरोगोहीिनया, (२०१४) यांनी “आसाम मधील वेदकै�य शा�ातील िव�या�या��या अडचणी व 
  जीवन जग�याचा दजा�” या िवषयावर संशोधन केले असन सदर संशोधना�या िन�कष�त ू
  २३.५३ िव�या�या��या अडचणी माघे �ेमभगांचा प�रणाम िदसन आलेला आहे.ू
 २) िझयोडॉग यांनी १९९४ बीिजंग मधील िव�ा�या��या ताणा�या िनयोजना�या धोरणाचा 
  अ�यास �ावर संशोधन केले �यात �यांना ९.१०% िव�ा�या��या �ंगा�रका �ेमात वफै�य ु
  अस�याचे आढळन आले.ू
 ३) डेिवड �याक िजयांग यांनी �ेम संबंध महािव�ालीन िव�ा�या�ना कसे �भािवत करतात यावर 
  संशोधन केले �यात �यांना असे आढळन आले िक महािव�ालीन िव�ा�या�नंमधे होणारे ू
  �ेमसंबंध चांगले िकवा वाईट नसन िव�ाथ� पर�वे बदलणारे असते.ू
�यये :
   �ेम संबंधांचा महािव�ालीन िव�या�या��या मानिसक आरो�या वर होणारा प�रणाम 
अ�यासणे.
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उि�� े:
 १} महािव�ालीन िव�ा�या��या �ेमसंबंधांचा मानिसक �वा��यावरील प�रणाम अ�यासणे.
       २}  �ेम संबंध असले�या िव�ाथ� व िव�ािथ�नी यां�या �ेम संबंध असले�या मानिसक �वा��याचा अ�यास करणे.
       3}  �ेमभंग झाले�या िव�ा�या��या मानिसक �वा��याचा अ�यास करणे.
गहीतके : ृ
 १)  �ेमभंग झाले�या िव�या�या�पे�ा �ेमसंबध असणारे िव�या�या�चे मानिसक �वा�थ चांगले आढळन येईल.ू
 २)  �ेमभंग झाले�या मलीपे�ा �ेमसंबंध असणा�या मल�चे मानिसक �वा�थ चांगले आढळन येईल.ु ु ू
 ३)  �ेमभंग झाले�या मलांपे�ा �ेमसंबंध असणार�या मलांचे मानिसक �वा�थ चांगले आढळन येईल.ु ु ू
प�रवत�के : 
    �वतं� प�रवत�क – १) �ेम संबंध असणारे िव�ाथ� व िव�ािथ�नी.
                                  २) �ेमभंग झालेले िव�ाथ� व िव�ािथ�नी.
    परतं� प�रवत�के – मानिसक �वा��य
नमना :ु
     ��तत संशोधनात १५ िव�ाथ� व १५ िव�ािथ�नी�ेम संबंध असणारे, आिण १५ िव�ाथ� व १५ िव�ािथ�नी �ेम भंग झालेले. असे ु
एकण ६० िव�ाथ� यांची िनवड केली.ू
सािह�य : 
    ��तत संकलनासाठी ‘िमथीला मानिसक आरो�य शोिधका’ या चाचणीचा उपयोग कर�यात आला. सदर चाचणीत एकण ५० ु ू
िवधाने आहेत.
संकलनाची प�त :
                   ��तत संशोधनासाठी मळजी जेठा महािव�ालय कला, वािण�य, िव�ान, शाखेतन एकण ६० िव�ा�या�ची िनवड ु ु ू ू
कर�यात आली. यात �ेम संबध असणा�या १५ िव�ाथ� व १५ िव�ाथ�िन तर �ेम भंग झालेले १५ िव�ाथ� व १५ िव�ाथ�िन यांची 
िनवड केली.
संशोधन आखणी-:
��तत संशोधनात �ी घटिकय संशोधन आखणीचा उपयोग केला आहे.ु

िववचेन :
       सं�या शा�ीय िव�ेषणाक�रता म�यमान �माण िवचलन आिण टी(t) चाचणी या सं�या शा�ीय तं�ाचा उपयोग कर�यात 
आला.
गहीतके-:ृ
1) �ेमभंग झाले�या िव�या�या�पे�ा �ेमसंबध असणारे िव�या�या�चे मानिसक �वा�थ चांगले आढळन येईल.ू
त�ा �. १

वरील त�ा �. १ नसार �ेमसंबधात असणार�या िव�ा�या��या म�यमान १२७.१० तर �माण िवचिलत ११.७० तसेच �ेमभंग ु
झाले�या िव�ा�या�चा मा�यमान १२६.७७ तर �माण िवचिलत १८.१६ असन �याचे ‘t’ म�य ०.०८५ आहे. हे ‘t’ म�य कोण�याही ू ु ू
पातळीवर साथ�क नाही. �हणन �ेमसंबध असले�या व �ेमभंग झाले�या िव�ा�या��या मानिसक �व�थात कोणताही ल�णीय ू
फरक आढळन आला नाही.ू

2) �ेमभंग झाले�या मलीपे�ा �ेमसंबंध असणा�या मल�चे मानिसक �वा�थ चांगले आढळन येईल.ु ु ू
त�ा �. 2

�ेमसंबंध    मल   मली   एकण ु ु ू

�ेमसंबंध असणारे   १५   १५   ३० 

�ेमभंग झालेले   १५   १५   ३० 

एकण    ३०   ३०   ६० ू

मानिसक  �वा�थ  न. म�यमान   �माण िवचलन   D.F  (t)  म�य साथ�क पातळी ू

�ेम संबंध    ३० १२७.१०   ११.७०  ५८  ०.०८५  नाही 

�ेमभंग     ३०  १२६.७७   १८.१६ 
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वरील त�ा �. २ नसार �ेमसंबधात असणा�या मल�चे म�यमान १२३.६० तर �माण िवचलन १४.५३ तसेच �ेमभंग झाले�या ु ु
मल�चे म�यमान १३२.९३ तर �माण िवचलन १६.६२ असन �यांचे ‘t’ म�य १.६३ आहे हे ‘t’ म�य कोण�याही पातळीवर साथ�क ु ू ू ू
नाही. �हणन �ेमसंबअसले�या व �ेमभंग झाले�या मल��या मानिसक �वा�थात कोणताही ल�णीय फरक आढळन आला नाही.ू ु ू

3) �ेमभंग झाले�या मलांपे�ा �ेमसंबंध असणार�या मलांचे मानिसक �वा�थ चांगले आढळन येईल.ु ु ू
त�ा �. 3

वरील त�ा �. 3) नसार �ेमसंबधात असणार�या मलाचा मा�यमान १३०.६० तर �माण िवचिलत ६.८१ तसेच �ेमभंग झाले�या ु ु
मलांचा म�यमान १२०.६० तर �माण िवचिलत १८.०३ असन �यांचा ‘t’ म�य २.०४ आहे. हे ‘t’ म�य ०.०५ या पातळीवर साथ� आहे. ु ू ू ू
�हणन �ेमभंग झाले�या मलांपे�ा �ेमसंबध असले�या मलांचे मानिसक �वा�थ चांगले द�या�चे आढळन आले.ू ु ु ू

िन�कष�-: 
 १) ��तत संशोधनात �ेमसंबध असले�या िव�या�या�चे मानिसक �वा�थात कोणताही ल�णीय फरक आढळन ु ू
  आले नाही.
 २) �ेमसंबध असले�या मल��या व �ेमभंग झाले�या मल��या मानिसक �वा�थात कोणताही ल�णीय फरक ु ु
  आढळन आला नाही. परंत �ेमसंबध असणा�या मल�पे�ा �ेमभंग झाले�या मल�चे मानिसक �वा�थ चांगले ू ु ु ु
  आढळन आले.ू
 ३) �ेमभंग झाले�या मलांपे�ा �ेमसंबध असणा�या मलांचे मानिसक �वा�थ चांग�या द�या�चे आढळन आले.ु ु ू

मानिसक �वा�थ     न. म�यमान   �माण िवचलन  DF (t)  म�य  साथ�क पातळी ू

�ेमसंबध असणा�या मली  १५  १२३.६०  १४.५३  २८  १.६३  नाही ु

�ेमभंग झाले�या  मली   १५  १३२.९३  १६.६२  ु

मानिसक �वा�थ    न. म�यमान  �माण िवचलन  D.F  (t)   म�य   साथ�क पातळी ू

�ेमसंबध असणारे मल   १५  १३०.६०  ६.८१ २८  २.०४  ०.०५ ु

�ेमभंग झालेले मल   १५  १२०.६०  १८.०३ु
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àm¡T> d`mVrb ‘wbo - ‘wbr  `m§À`m ^mdr OmoS>rXmam§{df`rÀ`m Anojm

* g§emoYH$ * 
A‘mob bmbo ,g§Vmof nOB© ,H$mo‘b nmQ>rb ,‘mZgemó {d^mJ

‘mJ©Xe©H$
S>m±. gr. nr. c^mUo, àm. ~mcmOr amCV, ‘mZgemñÌ {d^mJ

* àñVmdZm * 
Anojm hm eãX Amem h`m eãXmMm n`m©`r eãX åhUwZ XopIb dmnabm OmVmo Am{U h`m eãXmÀ`m ‘mÜ`‘mVwZ AmnU, ì`ŠVr, 
dñVw, {R>H$mU ̀ m§À`mH$Sy>Z Amnë`m H$mën{ZH$ à{V‘oMr Amnë`m AmeoMr nwV©Vm ìhmdr åhUwZ AmnU Ë`mH$So> ~KV AgVmo. Am{U 
`mVwZM AnojoMr {Z{‘©Vr hmoVo. 
 AmVm {ddmh Am{U OmoS>rXma ̀ m§À`m ~m~VrV åhQ>ë`mg Amnbm OmoS>rXma H$gm Agmdm, Ë`mÀ`m AmdS>r {ZdS>r H$em 
Agmì`mV Vmo Amnë`mgmR>r H$em AZwén Agob ̀ mMr ImVaO‘m AmnU {ddmhmnwdu H$aV AgVmo Am{U A{YH$mYrH$ Vmo OmoS>rXma 
Amnë`mbm AZwén H$gm Agob ̀ mMm {dMma H$aV AgVmo.
 Amnë`mn¡H$s àË`oH$mbm Iao Va XmoZ àH$maÀ`m gm‘m{OH$ ZmË`m§Mr JaO AgVo.  Amnbm VmU H$‘r H$aÊ`mgmR>r d 
Amnë`m {d{dY JaOm ^mJdÊ`mgmR>r Amnë`mbm ‘mUgm§Mr JaO AgVo. `mgmR>r H$mhr ‘mUgm§Mr AmnU dadaMo VmËnwaVo ZmVo 
OmoS>bo, Var Amnë`m {d{eï> JaOm ̂ mJVmV.  na§Vw Amnë`mbm AmUIr EH$ àH$maMo ZmVo Amdí`H$ AgVo.  Vo ZmVo åhUOo ‘¡ÌrMo 
hmo`. Amnbr H$miOr KoUmao Amnë`mda ào‘ H$aUmao Ago H$moUoVar Img OdiMo ‘mUwg Amnë`mbm hdo AgVo.  ‘J Vr OdiMr 
‘¡Ìr Agmo dm {‘Ì qH$dm Amnbm Zdam Agmo dm ~m`H$mo Or ì`ŠVr Amnë`mbm {ZpíMV nUo g‘OwZ KoB©b Or Amnë`mbm Amnë`m 
Xmofm§gh pñdH$maob Am{U {OÀ`mnmer Amnbo ‘Z AmnU ‘moH$io H$é eHw$ Agm {‘Ì qH$dm Aer ‘¡ÌrU Am`wî`mV AgUo JaOoMo 
AgVo Am{U Ë`m§À`m ~X²XbÀ`m Anojm§Mo énmVa§U ‘J {ddmh hmoÊ`mV Amnë`mbm {XgVo.  
 XmoZ ì`ŠVtMm nañnam§er {H$Vr g§~§Y `oVmo, EH$‘oH$m§Mr nañnam§er {H$Vr d H$er Am§Va{H$`m hmoVo `mdahr nañnam§Zm 
EH$‘oH$m§{df`r AmH$f©Z dmQ>ob H$s Zmhr ho Adb§~wZ AgVo, ghdmgm‘wio XmoZ ì`ŠVr EH$‘oH$m§Zm AmdSw> bmJVmV d Ë`m§À`mV ‘¡Ìr 
{Z‘m©U hmoVo.
`m ì`ŠVr Vw‘À`m Odinmg amhVmV qH$dm `m ì`ŠVr Vw‘À`mM emim - H$m°boOmV {eH$V AgVmV qH$dm `m Vw‘À`mM 
Am°’$sg‘Ü`o H$m‘ H$aVmV, Aem ì`ŠVrer Vw‘Mm g§~§Y A{YH$ ̀ oVmo. Ë`m‘wio Vw‘Mr EH$‘oH$m§er Agbobr AmoiI dmT>V OmVo d 
{VMo ‘¡ÌrV énm§Va hmoVo. hm g§~§Y CbQ>`m àH$maMmhr AgVmo.  åhUOoM Or ì`ŠVr Amnë`mbm AmdS>Vo {VÀ`mer g§~§Y R>odVmo, 
Ë`m§À`m JwUm§Zm AmnU ‘hËd XoVmo d Ë`m§Mo Xmof AmnU bjmV KoV Zmhr.  eoOmar d ghH$mar ̀ m§Zm ghH$m`© H$amdo Aer g‘mOhr 
Amnë`m H$Sy>Z Anojm H$aVmo.  Ë`m‘wioM AmnU Ë`m§À`mer OwidwZ KoÊ`mMo A{YH$ à`ËZ H$aVmo. 
 Amnë`mn¡H$s ¹${MVM EImXr ì`ŠVr g§Ý`memMo {OdZ ng§V H$aVo.  AmnUm gdm©ZmM BVam§er g§~§Y OmoS>Uo d Vo 
{Q>H$dwZ R>odUo AmdS>Vo. ̀ m ì`ŠVr‘Ü`o ghdmgmMr JaO Cƒ AgVo Aem ì`ŠVr H$WmdñVw Ag§doXZ MmMUrVrb H$Wm§‘Ü`o XoIrb 
‘¡Ìr {Q>H$dwZ R>odÊ`mda A{YH$ ^a XoVm§Zm AmT>iVmV. Ë`m ì`ŠVr BVam§er g§~§YmÀ`m ~m~VrV AË`§V g§doXZerb AgVmV. 
ghdmgmMr àoaUm AgUm-`m ì`ŠVrbm EH$Q>onUmnojm OmñVrV OmñV doi BVam§‘Ü`o amhUo A{YH$ AmdS>Vo. ‘J Ë`m ì`ŠVr {ó`m 
qH$dm nwéf H$moUhr AgmoV. {‘Ì ‘¡ÌrUrgmo~V Ë`m A{YH$ doi amhUo ng§V H$aVmV Agm EH$m g§emoYZmMm {ZîH$f© Amho. 
 gwg§ñH¥$V ì`ŠVr‘Ëd Amnë`mbm {dH${gV H$am`Mo Agob Va gwg§ñH¥$V ‘mZdmZo ‘mZdr ‘wë`m§Mr OmongZm Ho$br nmhrOo.  
àmMrZ JwéHw$b nÜXVrnmgwZM gdm©ZrM Mm[aÍ` g§dY©Zmda Am{U Cƒ XOm©Mr Z¡VrH$ ‘wë`o àñWmnrV H$aÊ`mda ̂ a {Xbm Amho.
 Amnë`m ̂ mdr OmoS>rXmamÀ`m {ZdS>rda Amnë`m A{^d¥ËVr Am{U àoaUm (Attitude & Motivation) ̀ m§Mm Iwn 
‘moR>m à^md nS>V AgVmo.  A{^d¥ËVr d àoaUm ̀ m XmoÝhr g§H$ënZm hoVw H|$ÐrV AgwZ ~moYZmË‘H$ Am{U ̂ mdZmË‘H$ X¥ï>rZo XmoKm§‘Ü`o 
gmå` Amho. hoVw nwU© hmoVmM àoaUm Zï> hmoVmV nU A{^d¥ËVr Zï> hmoV ZmhrV. A{^d¥ËVrMm g§~§Y X¥ï>rH$moZmer qH$dm ‘Vm§er A{YH$ 
{ZH$Q> AgVmo.  A{^d¥ËVr dV©ZmMm H$b Xe©{dVmV.
 `m gd© Jmoï>tMm gmamgma {dMma H$éZ `m g§emoYZmMm ‘mÜ`‘mVwZ ‘wbo Am{U ‘wbr `m§À`m ^mdr OmoS>rXmam§{df`mrÀ`m 
Anojm ̀ m§Mm nam‘e© KoÊ`mMm à`ËZ ̀ mVwZ H$aÊ`mV Ambm Amho. 
OmoS>rXma {ZdS>r {df`r ‘mZgemór` X¥ï>rZo ‘hËd :- 
 {ejU nwU© Ho$ë`mZ§Va ZmoH$ar ì`dgm`mMr {ZdS> H$éZ d¡dmhrH$ {OdZ gwé H$aÊ`mÀ`m V`marbm VéU ‘wbo - ‘wbr 
bmJVmV. d¡dmhrH$ OmoS>rXma {ZdS>Ê`mÀ`m à{H$`oV ‘wbtZm ’$magm dmd AmT>iV Zmhr. AmB©-d{S>b åhUVrb, R>adVrb Ë`mM 
VéUmer {ddmh~X²Y hmoÊ`mMr OwZr na§nam AOwZhr ‘moR>`m à‘mUmV g‘mOmV àM{bV Agë`mMo AmT>iVo.
 OmoS>rXma {ZdS>Ê`mMo ñdmV§Í` ‘wbtZm {Xbo OmV Zmhr, H$mhr AndmXmË‘H$ n[apñWVr‘Ü`o OmoS>rXma {ZdS>Ê`mMo ñdmV§Í` 
‘wbm§Zmhr AgV Zmhr. {H$Ë`oH$Xm {ddmh åhUOo d¡`pŠVH$ {ZU©Z Z ahmVm Vmo H$m¡Qw>~rH$ {ZU©` åhUwZ Ë`mH$So> nmhrbo OmVo. 
Hw$Qw>§~mVrb AmB© d{S>b, àm¡T>, ‘moR>`m ì`ŠVr H$Sy>ZM {ddmh {ZpíMV Ho$bo OmVmV.
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 h„rÀ`m VéU ‘wbm‘wbtZo em[aarH$ AmH$f©Z hm {ddmhmMm nm`m ‘mZw Z`o, AmdS>r {ZdS>r, X¥ï>rH$moZ {dMma {OdZmH$So> nmhÊ`mMr X¥ï>r 
`m§gma»`m ‘mZ{gH$ nmíd©^w‘rdarb nañnam§Mr AZwénVm ‘hËdmMr ‘mZbr Omdr.  

* g§emoYZ nÜXVr * (Research Methodology ) 
   `m g§emoYZmgmR>r Amåhr dU©UmË‘H$ nX²YVrMm dmna Ho$bm. ̀ m g§emoYZmgmR>r dU©UmË‘H$ g§emoYZ nX²YVrMm Cn`moJ H$aÊ`m ~amo~aM Z‘wZm 
{ZdS>rgmR>r Ag§^mì`Vm Z‘wZm {ZdS> Ho$br. Ë`mM ~amo~a ‘m{hVr g§H$bZmgmR>r àíZmdbr nX²YVrMm dmna Ho$bm.
 g§emoYZ nX²YVr emómV àm¡T> ‘wbo - ‘wbr `m§À`m ^mdr OmoS>rXmam§À`m Anojm `m§À`m MmMUrÀ`m ‘mÜ`‘mVwZ KoVboë`m gm§pIH$s` Zm|Xr, 
g§{H$`mË‘H$ ì`m»`m, J¥hrVHo$, CpX²Xï>`o, g§emoYZ gmhrË`, AmamIS>m, àXËV g§H$bZmMr nÜXV, n[adV©Ho$, MMm©, {ZîH$f© Am{U g§X^© B.KQ>H$m§Mm 
g‘mdoe H$aÊ`mV Ambm Amho.

* CpX²Xï>`o * 
1) ‘wbo - ‘wbr ̀ m§À`m ̂ mdr OmoS>rXmam§{df`rÀ`m Anojm§Mo à‘mU Agä`mgUo.
2) ‘wbo - ‘wbr ̀ m§À`m ì`ŠVr‘ËdmMm ̂ mdr OmoS>rXmamda H$gm n[aUm‘ hmoVo ho Aä`mgUo.
3) ‘wbo -‘wbr ̀ m§À`m ̂ mdr OmoS>rXmam§À`m AnojmMo ‘mZgemór` X¥ï>rZo ‘hËd Aä`mgUo.
4) ‘wbo - ‘wbr ̀ m§À`m ̂ mdr OmoS>rXmamda d gm‘m{OH$ Am{U gm§ñH¥$VrH$ {Z`m‘Ho$ ̀ m§Mm H$gm n[aUm‘ hmoVmo h Aä`mgUo. 

* J¥hrVHo$  * 
1) ‘wbm§nojm ‘wbtÀ`m ̂ mdr OmoS>rXma{df`rÀ`m AnojmMr nmVir A{YH$ AmT>iwZ ̀ oB©b?

* g§emoYZ gmhrË` * 
 àñVwV g§emoYZmgmR>r ñdaMrV ‘wbm-‘wbtÀ`m ̂ mdr OmoS>rXmam§{df`rMr Anojm MmMUr dmnabr.
`m MmMUrV EHw$U 25 {dYmZo AmhoV, àË`oH$ {dYmZmg‘moa EH$ Mm¡H$Q> {Xbr Amho. {dYmZm§À`m g‘moa hmo` Zmhr Ago XmoZ n[aUm‘o AmhoV. à`wŠV 
Amnbr à{VH$s«`m Ë`m n[aUm‘m§À`m Imbr (   ) Aem àH$mao XoVmo.  

* n[adV©Ho$ (Variables)    
* ñdV§Ì n[adVH©$ (Independent Variables):- 
(A) qbJ  -   1) ‘wbo  2) ‘wbr  
* naV§Ì n[adV©Ho$ (Dependent Variables) :- 
 (B)  OmoS>rXmamÀ`m Anojm
* AmamIS>m * 
  JQ>  à`wŠVm§Mr g§»`m  d`moJQ>  {dYmZm§Mr g§»`m      ‘mnZ
  ‘wbo  30      21-25  25    Anojm ‘mnU

* g§»`memór` {díbofU * 

 ‘wbo Am{U ‘wbr `m§À`m VwbUmË‘H$[aË`m gm§»`m{H$` {díbofUmdéZ Ago {XgwZ `oVo H$s, ‘wbm§À`m Anojm h`m ‘wbtÀ`m à‘mUmV OmñV 
 AmhoV.
 ‘wbm§Mo ‘Ü`‘mZ 17.4333 d à‘mU {dMbZ 1.71572 BVHo$ Ambo Amho Va ‘wbtMo ‘Ü`‘mZ 15.3000 d à‘mU {dMbZ 2.69290 
 BVHo$ Ambo Amho.  VgoM  df value 58  t 3.065  BVHo$ Ambo AmhoV. VgoM  0.01  Ambo AmhoV. 

{ZîH$f© * 
 g§emoYZmÀ`m gm§p»`H$s` {díbofUmdéZ ‘wbm§À`m ̂ mdr OmoS>rXmam{df`rÀ`m Anojm CÀM àVrÀ`m AmT>iwZ Amë`m ‘wio g§emoYZmMo J¥hrVH$ 
ZmH$mabo Jobo Amho.

Gender  N Mean SD df t SL

Male  30 14.43 1.71 58 3.06 0.01

Female  30 15.30 2.69

282



emoY{Z~§Y
18 Vo 50 d`moJQ>mVrb `moJgmYH$m§À`m ñd-g§H$ënZoda `moJmMm

hmoUmam n[aUm_ Aä`mgUo.

g§emoYH$ - {JVm§Obr nwê$fmoÎm_ nmQ>rb (Eg.dm`.~r.E.) `moJ ñnoeb
_mJ©X{e©H$m - àm. gm¡. AmaVr Jmoao

g§MmbH$, gmoh_ {S>nmQ>©_|Q> Am°\$ `moJ A°ÊS> Z°Mamon°Wr
_y. Oo. _hm{dÚmb`, OiJm§d.

^y{_H$m :- ñdV:M ñdV:bm OmUyZ ¿`m`Mo Var H$go ? hm àË`oH$ ì`º$sbm ^oS>gmdUmam àíZ Amho. Ë`m Ñï>rZo ñd-g§H$ënZm 
_hËdmMr Amho. ñdV:{df`rMr g_OyV ñdV:M ñdV:bm AmoiIÊ`mMm Ho$bobm à`ËZ AJXr A{bá amhÿZ {VèhmB©VmÀ`m ZOaoZo 
AmnU EImÚm dñVyMo Á`mà_mUo {Z[ajU n[ajU H$aVmo VgoM Ë`m ì`º$sZo ñdV:M Ho$bobo ñdV:Mo n[ajU, {Z[ajU åhUOoM ñd-
g§H$ënZm hmo`. ñdV:{df`r {Z BVa ì`º$s g_yh d ñdV:{df`rÀ`m g_OyVr, _yë`o, A{^d¥Îmr `m§Mo g§H$bZ "ñd' _Ü`o AgVo. 
Aem ̀ m "ñd'bm OmUÊ`mgmR>r g§emoYH$mZo ̀ moJmVrb à{H«$`m Ogo gy`©Z_ñH$ma, AmgZ, àmUm`m_, ewpÜX{H«$`m d Ü`mZ (Am|H$ma) 
`m KoVë`m AmhoV. ñdV:da Mm§Jbo g§ñH$ma KS>{dÊ`mgmR>r `moJemó ho \$ma _hËdmMr ^y{_H$m ~OmdVo. `moJmä`mgm_wio 
~{h©_wIVoVyZ A§V©_wIVoH$S>o gmYH$ diVmo. AemàH$mao {ZË` `moJmä`mgmÀ`m _mÜ`_mVyZ A§Va§JmMr gmYZm Am{U A§Va§JmÀ`m 
gmYZoVyZ gmYH$m§À`m AmË_VËdmdarb H$mOir Xya hmoD$Z "_r' Mo Iao ñdê$n Ë`mbm `moJgmYZo_wio àmá hmoVo. gmYH$ gwI-
Xw:ImÀ`m n{bH$S>o OmD$Z ñd-ñdê$nmÀ`m AZw^yVrZo V¥á hmoVmo. `m AmË_ñdê$nmÀ`m åhUOoM "ñd' À`m àmár_Ü`o gmYH$mÀ`m 
gd© ñdm^m{dH$ BÀN>m nyU© hmoVmV Am{U Ë`mbm {_i{dÊ`mgmR>r H$mhrM {e„H$ amhV Zmhr Vmo H¥$VH¥$V d YÝ` hmoVmo.
 CÔoe :- 18 Vo 50 d`moJQ>mVrb `moJgmYH$m§À`m ñd-g§H$ënZoda `moJmMm (gy`©Z_ñH$ma, AmgZo, àmUm`m_, 
ewpÜX{H«$`m, Ü`mZ (Am|H$ma) ̀ m§Mm hmoUmam n[aUm_ Aä`mgUo.
 n[adV©H$ :- gmoh_² {S>nmQ>©_|Q> Am°\$ ̀ moJ A°ÊS> Z°Mamon°Wr ̀ oWrb 18 Vo 50 d`moJQ>mVrb 45 gmYH$, doi - gH$mir 6 
Vo 7 d 7 Vo 8 ̀ m§Zm 3 _{hZo H$mbmdYrn`ªV gy`©Z_ñH$ma, AmgZo, àmUm`m_, ewpÜX{H«$`m, Ü`mZ ̀ m§Mm Aä`mg XoÊ`mV Ambm.
 _mZgemór` MmMUr :- g§emoYZmgmR>r àm`mo{JH$ nÜXVr dmnabr Amho. Self-concept Rating Scale hr 
S>m°. Hw$. _wº$mamZr añVmoJr, AmJ«m gm`H$mobm°{OH$b [agM© gob ̀ m MmMUrÀ`m AmYmao nydm}Îma MmMUrÀ`m gm§p»`H$s` {díbofUmÛmao 
AZw_mZ H$mT>Ê`mV Ambo.
 gm§p»`{H$` {díbofU :- )
 Cng§hma :- nydm}Îma MmMUrÀ`m AmYmao H$mT>Ê`mV Amboë`m gm§p»`{H$` {díbofUmÀ`m AmYmao ̀ moJgmYH$m§À`m ñd-
g§H$ënZoda ̀ moJmMm gH$mamË_H$ n[aUm_ AmT>iyZ Ambm.
 {ZîH$f© :- 18 Vo 50 d`moJQ>mVrb ̀ moJgmYH$m§À`m ñd-g§H$ënZoda ̀ moJmMm gH$mamË_H$ n[aUm_ AmT>iyZ Ambm.

Cng§hma :- nydm}Îma MmMUrÀ`m AmYmao H$mT>Ê`mV Amboë`m gm§p»`{H$` {díbofUmÀ`m AmYmao ̀ moJgmYH$m§À`m ñd-g§H$ënZoda 
`moJmMm gH$mamË_H$ n[aUm_ AmT>iyZ Ambm.
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