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PREFACE 

Science has always been a dynamic and ever-evolving field, with new 

discoveries and innovations constantly reshaping our understanding of the 

world around us. This book, "Emerging Trends in Basic and Applied Sciences," 

aims to highlight some of the most exciting and promising developments in 

scientific research today. 

Through a collection of chapters written by experts in their respective fields, 

this book covers a wide range of topics, including physics, chemistry, biology, 

computer science, and engineering. Each chapter explores a specific area of 

research and discusses the latest findings, as well as potential applications 

and implications for the future. 

We believe that this book will be of interest to a diverse audience, including 

scientists, researchers, educators, students, and anyone with a general 

curiosity about the frontiers of scientific knowledge. We hope that readers will 

find this book to be informative, engaging, and thought-provoking, and that it 

will inspire further inquiry and exploration in the fascinating realm of basic 

and applied sciences. 

We thank all contributors, publishers and all our well-wishers for their 

blessings, without which this book would not have come into existence. 

- Editors 
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POPULATION DYNAMICS OF APHID (APHIS CRACCIVORA) INFESTING 
COWPEA IN ASSOCIATION WITH WEATHER FACTORS 

Sachin Sonba Kalbande1, Manoj Kumar*1, 
Shirish Kumar2 and Chandreswar Prasad Rai1 

1Department of Entomology 
2Department of Agronomy 

Dr. Rajendra Prasad Central Agricultural University, Pusa (Samastipur), Bihar 
*Corresponding Author Email: manojraupusa2015@gmail.com 

 

Abstract: 

          The study on population dynamics of insect pest infesting cowpea was studied in summer 

2020-21 in the field of Vegetable Research Plot of Dr. Rajendra Prasad Central Agricultural 

University, Pusa (Samastipur) Bihar, revealed that the pest population exhibited significant and 

non-significant relationship with Standard Meteorological Week (SMW). The major insect pests 

attacking cowpea are aphids and spotted pod borers. The incidences of aphids were noticed from 

10th SMW which was (1.90 aphids/10 cm twig) while the peak activity recorded at 16th SMW 

(22.21 aphids /10 cm twig) later on the population started decreasing by the maturity indices of 

the crop. The correlation studies with insect pest population in association with weather factors 

where aphids were significantly and positively correlated (0.766**) with maximum temperature 

whereas positively and non-significantly correlated (0.536NS) with minimum temperature, while 

significant & negative correlation (-0.603*) with morning RH whereas non-significantly and 

negatively correlated (-0.434NS), (-0.010NS) with evening RH and rainfall, respectively. 

Introduction: 

Cowpea (Vigna unguiculata Linn.) is a crucial pulse crop which, also known as, chawali 

which comes under the family, Leguminaceae. It's cultivated all over the nation as a green, 

fodder, vegetable, and manure crop. It is nutritious component in the human diet.         

As it contains 23.4 % protein, 18 % fat, 60.3 % carbohydrates. Also they are good source 

of amino acid and tryptophan. Cowpea is cultivated throughout the country including major 

growing states are Karnataka, Andhra Pradesh, U.P., Bihar, Punjab, Haryana, Rajasthan and 

Madhya Pradesh. The total world production of dry grain was projected to be approximately              

3.3 million tonnes. In India, cowpea was grown on 3.9 million hectares, producing 2.21 metric 

tons with a national prolificacy of 683 kg/ha (Singh and Singh, 2017). In Bihar, the crop is 

having a great importance due to its short-term period and high returning ability and fast 

developing capability along with high nutritional content. The cowpea furthermore known to be 

cover crop which helps in preservation of soil. In Bihar the major cowpea growing districts are 

Nalanda, Bhojpur, Vaishali, Muzaffarpur, Samastipur, East Champaran and West Champaran 

mainly grown for kitchen purpose as well as for grain and at low per cent for fodder purpose.  

          It has recorded that there are exceeding 21 insect pests of different groups which found to 

be attacking on cowpea. The initial infestation was noticed during vegetative stage and it lasts up 

to maturity indices of the crop (Sardana and Verma, 1986). The pivotal insect species damaging 

to cowpea crop are pod borer (Maruca spp.), leaf miners (Liriomyza trifolii) whitefly (Bemisia 

tabaci), mites (Tetranychus spp.), leafhoppers (Empoasca sp.), thrips (Megalurothrips sjostedti) 

and aphids (Aphis craccivora) which found to be responsible for low yield and at sometimes the 

infestation leads to total damage of the crop (Oyewale and Bamaiyi, 2013). Among the insect 

pests, aphids are found to be most damaging insect which incidence was noticed all over the 

diversified crops (Ganguli and Raychaudhuri, 1984) and it contributes around 20 to 40 % losses 

in yield. (Singh and Allen, 1979). Aphid, Aphis craccivora comes under Aphididae. in which in 

which the nymphs and adults considered to be damaging stages which sucks the cellular fluid 

from the tender shoots, leaves and floral parts of the plants. Later on the affected parts show 

stunting and drying.        
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It has recorded that the nymph and adult stage is able to cause remarkable loss in cowpea 

crop. Aphids are able to secrete honeydew, eventually which leads to attraction of black sooty 

mould forms on foliage; as a result the process of photosynthesis is hampers, which makes 

leaves unpleasant to cattle as fodder. 

Materials and Methods: 

            The study on population dynamics of insect pest infesting cowpea was studied in 

summer 2020-21 in the field of Vegetable Research Plot of Dr. Rajendra Prasad Central 

Agricultural University, Pusa (Samastipur) Bihar. The five cowpea plants were chosen at 

random place and kept free of insecticides for the duration of the experiment. Aphids (nymph 

and adults) were counted from top canopy from 10 cm twig of plant. For recording the 

population of aphids a hand lens with a 10x magnification was used in each plot during the early 

hours of 6.30 AM to 8.30 AM. During the crop period, major abiotic factors such as higher and 

lower temperature (oC) and RH (per cent) were also collected. After recording the observations, 

data was statistically analysed to determine an association between the insect pest’s population 

and other abiotic factors. Weather parameters were also recorded at the same time across the 

experiment. 

Result and Discussion: 

To study the impact of different weather factors on population dynamics of aphid Aphis 

craccivora on cultivar Kashi Nidhi. Both living and non-living entities are responsible for 

increase or decrease in population of insect such as; temperature and relative humidity, rainfall 

which synchronizes the pest population. The information regarding aphid population was 

collected on summer season 2020-2021 at seven days interval starting from 25 days after 

sowing of the crop to harvesting of the crop were presented in (Table 1). This shows the 

information regarding population dynamics of aphid noticed throughout the cropping season 

right from vegetative stage of crop till the harvesting stage. The initial population was seen after 

30 days of sowing of the crop with population density 1.90/10 cm twig of plant (10th SMW) and 

gradually increasing by the vegetative stage of the crop and reached at (12.43/ 10 cm twig) on 

13th SMW and expressed its highest population (22.21/ 10 cm twig) at 16th SMW. After that the 

population showed gradually decreasing trend. The least population seen at ending of 

vegetative state (5.35/10 cm twig) and reached up to (9.34/10 cm twig) harvesting stage of crop. 

The present investigations are supported with the findings of Popat et al. (2019) 

studied the population dynamics of aphid by using different models and concluded that highest 

population was observed and stated for the same week i.e., 15th SMW. Also (Singh et al., 2017) 

applied the same approach to report similar results for the mustard aphid and revealed that 

the management measures should be implemented in the 13th or 14th SMW, which is one or two 

weeks before the 15th SMW week, when the aphid population is at its peak. This will prevent 

the aphid population from reaching its peak and causing considerable damage to the cowpea. 

These studies are more or less in accordance with present findings. Patel (2006) investigated the 

population fluctuations under cowpea aphid and revealed that, it started from the first week 

after sowing (4th week of Feb.) and afterwards, the population of aphid increased and touched to 

its crest coinciding with the 2nd week of March. Further the population was seen till the 

harvesting of cowpea. 

The maximum population has recorded at 60 days after sowing and then after it has 

started to decline with maturity of the crop. 
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Table 1: Population dynamics of Aphid (Aphis craccivora) infesting cowpea in association 

with weather factors. 

Months 
Standard 

weeks 

Aphid 

population/10 cm 

twig 

Temperature 

(ºC) 

Relative 

humidity 

(%) 
Rainfall 

Max. Min. Max. Min. 

February 

(2021) 
8 0.0 29.5 15.7 82 54 0.0 

March  (2021) 

9 0.0 29.8 16.1 94 61 0.0 

10 1.90 30.1 18.0 88 59 0.0 

11 2.61 33.5 18.8 85 45 0.0 

12 5.35 34.2 17.2 84 45 0.0 

April   

(2021) 

13 12.43 35.3 17.4 82 34 0.0 

14 21.56 36.4 20.2 81 41 0.0 

15 18.54 35.1 20.8 76 43 0.0 

16 22.21 36.3 19.1 83 33 0.8 

May 

 (2021) 

17 17.65 33.3 21.9 74 51 1.8 

18 12.34 30.7 21.1 87 66 27.5 

19 10.21 34.5 23.1 89 56 0.0 

20 9.34 31.9 23.3 82 76 109 

 

                      The Correlation studies between weathers factors and aphid population Aphis 

craccivora infesting cowpea were presented in (Table 2) revealed that the observations noted to 

correlate the mean population of aphid with weather parameters, where aphid population was 

found significantly positively associated with max. temperature whereas positively and non-

significantly associated with lower temperature, while significantly and negatively associated 

with morning RH whereas non-significantly and negatively associated with evening relative 

humidity and rainfall, respectively. (0.766**), (0.536NS), (-0.603*),             (-0.434NS), (-

0.010NS). Accordingly, the coefficient value (R2) calculated as 0.75 % which indicating there is 

75 % variation in aphid population by the influence of weather parameters i. e., (R2=0.75).  

                          The present investigations are supported with the findings of Abbasi et al. (2019) 

studied the association of aphid fluctuation correlated with changing weather during the year 

2017-18 and observed that pest population was having positive association with higher and 

lesser temperature (r = 0.261 and r = 0.253, respectively). The temperatures showed a 

favourable influence on performance aphid population fluctuations, however the relationship of 

relative humidity with aphid population during 2017-18 (r = -0.125 and r = -0.164) performed a 

minimal role. The percentage of humidity in the area seemed to have a negative association 

with the frequency of aphids, whereas the heavy rainfall from January to mid-February is 

favourable, our research from 2017-18 found a negative association between rainfall and aphid 

population (r= -0.282 and r= -0.035) reciprocally. Sardana and Verma (1986) observed that the 

correlation of aphid population with meteorological parameters and showed that significant 

positive correlation expressed between aphids (Aphis craccivora) appearance on cowpea with 

changing temperatures. Sharma and Kumawat (2019) implemented an investigation to check 

the seasonal appearance of cowpea during the Kharif season and found that incidence of aphid 

started from the second week of August 9.6/10 cm twig and gradually reached to its peak at 

21.67 aphids/ 10 cm twig, also they have stated that aphids have shown negative correlation 

with rainfall however other sucking pests including jassids and whiteflies were positively 

associated with temperature. Hasan et al. (2009) investigated the relationship between aphid 

population and several meteorological parameters. Among the meteorological components high 
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temperature (0.83*) and dew point (0.19**) were shown to be in favour with aphid population, 

whereas RH (-0.50*) and wind speed all have a negative impact on aphid population growth. 

Table 2:  Correlation coefficient and regression equation in association with weather 

factors (X) with aphid population per 10 cm of Twig (Y). 

Weather Factors 
Correlation 

coefficient (r) 

Regression  coefficient 

(b) 

X1- Max. Temperature (ºC) 0.766** 0.934 

X2- Min. Temperature (ºC) 0.536NS 1.556 

X3- Relative Humidity 07 00 hrs (%) -0.603* -0.325 

X4- Relative Humidity 14 00 hrs (%) -0.434NS -0.203 

X5- Rainfall (mm) -0.010NS 1.00 

 

        *Level of significance = 5% (p= 0.05) 

     Multiple regression equation: 

          Y= -13.210 + 0.934 (X1) + 1.556 (X2) - 0.325 (X3) - 0.203 (X4) – 1.00 (X5) 

       Coefficient of determination (R
2

) = 0.75 
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FAMILY ENVIRONMENT AND ITS IMPACT ON CHILDREN’S ACADEMIC 
SELF CONCEPT 

Kritika* and C.K Singh   
Dept. of Human Development and Family Studies,  

COHS, CCS HAU Hisar Haryana 
*Corresponding author E-mail: kritikaarora2415@gmail.com,  

 

Abstract: 

In this book chapter, we discussed mental health and its causes, as well as how family 

environment impact the mental health of children’s. We also discussed strategies and 

recommendations to improve mental health of children and the relationship between family 

environment, mental health and academic self-concept of children. Mental health is a 

commanding problem of modern 1ife. The mental health needs of the children of today can be 

judged from the increasing number of school dropouts, drug-addicts, delinquents, runaways from 

home, and abound of emotional problems. The environment in which a person lives plays an 

important role in his psychological adjustment. Mental health is also related to promotion of 

mental well-being, prevention of mental disorders, and treatment and rehabilitation of people 

affecting by mental disorders.  Ill mental health makes a person hard to function and fails to 

enjoy life. Sadness, helplessness, emptiness restlessness etc. observed in mood are symptoms of 

ill mental health. Encourage persons with mental health problems to actively and fully 

participate in social and physical activities to prevent mental illness. Address and overcome any 

kind of stigma, discrimination and exclusion faced by person because this is the prominent cause 

of mental disorder/illness. Children need warm, supporting relationship to build mental health. 

Many studies have shown that adult depressive disorders are associated with impaired parenting 

as well as family dysfunction was a proximal risk factor of poor mental health and low academic 

self-concept of children’s.  

Introduction:  

Mental health is a commanding problem of modern 1ife. The mental health needs of the 

children of today can be judged from the increasing number of school dropouts, drug-addicts, 

delinquents, runaways from home, and abound of emotional problems. The environment in 

which a person lives plays an important role in his psychological adjustment. Healthy family 

relationship greatly influences the emotional intelligence of the adolescence. 

Mental health:   

Mental health is also related to promotion of mental well-being, prevention of mental 

disorders, and treatment and rehabilitation of people affecting by mental disorders.  Mental 

illness refers to special conditions such as schizophrenia, bipolar disorder, depression or 

obsessive compulsive disorder. Ill mental health makes a person hard to function and fails to 

enjoy life. Sadness, helplessness, emptiness restlessness etc. observed in mood are symptoms of 

ill mental health. Depressive symptoms affect day to day life and interfere with the ability to 

work, study, and sleep, eat and fun. The feelings of worthlessness are intense. Persons suffering 

with ill mental health lose interest in friends, family members: He feels tired, sleepy and loses 

appetite and suffers from the dominance of negative thoughts. Person fails to concentrate at any 

work and become irritable on small things.  

Now days, it has been seen that crimes and social problems are increased day by day 

among the youth. Especially, the college students have faced so many problems in different 

spheres of their life like – aggression, maladjustment, frustration etc. These problems can be 

solved with the proper guidance of the family members. Healthy family relationship greatly 

influences the emotional intelligence of the adolescence. A Family Environment includes two 

types of environment –physical environment and social environment. Physical Environment 

includes the materialistic aspects of the surrounding and social environment includes the social 
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relationship between the individual surrounding the child. So the family is the primary place for 

a child’s education. 

Factors that affect mental health: Social adaptation refers to the individual in the interaction 

with the social environment, and constantly learns or modifies the behavior and life-style, and 

ultimately to maintain a harmonious and balanced state with the social environment. Children's 

mental health is affected by many factors in their social environment, including: 

1. School: In school students faces a number of stimuli which may affect mental health of 

them such as teachers’ behavior, over strictness of school administration, pressure of 

competition, stress of over loaded curriculum, lack of concentration and stress of 

examination. 

2. Peer: Students are greatly influenced by their peer. Sometimes peer group tease or try to 

dominate, or comment on him. Torture affects the mental health of students. 

3. Nutrition: The most influential non-genetic factor in fetal development is nutrition 

before and during pregnancy. In addition to adverse prenatal outcomes, under nutrition in 

the mother is a risk factor for fetal growth restriction. A mother's poor nutritional status 

during pregnancy is an indicator of intrauterine growth restriction, which affects brain 

development. Low In addition to low birth weight and symmetrical growth restriction, 

low maternal weight before conception is associated with pregnancy loss and low birth 

weight. 

4. Discrimination: Discrimination or exclusion in any form is major determinants of poor 

mental health. Discriminated or excluded persons such as commercial sex workers, 

victims of human trafficking, victims of riot, sexual minorities, children and those living 

in situations of conflict bear disproportionate burden of mental health problems.   

5. Poverty: Poverty and ill mental health are inextricably linked in a negative vicious cycle. 

Persons with lower socio-economic groups are more vulnerable to mental health 

problems. Out of pocket health spending to access mental health services and lost 

productivity due to disability can also lead to poverty. 

6. Person affected by disasters and emergencies: natural or man-made disasters are 

frequent causes of psychological distress. Many local ‘disasters’ do not get sufficient 

attention. Adequate recognition of mental health consequences and provision of both 

medical and social welfare responses is necessary for person affected by disasters.  

Academic self-concept: Self-concept has typically been defined in terms of the cognitive 

appraisal one makes of the expectations, descriptions, and prescriptions that one holds about 

one’s self. Self-concept is the way in which people perceive their strengths, weaknesses, 

abilities, attitudes, and values. It is one of the most important psychological constructs in the 

behavioral sciences. A child’s self-concept is affected by those directly surrounding him like 

family members, school mates, neighbors, and peers.  

Mental health and academic self-concept: There is a general consensus that children with 

special educational needs or learning difficulties tend to have lower self-concept than those 

without difficulties. They are vulnerable to low self-concepts because of a tendency to academic 

failure, the stigmatizing nature of their learning problems and the segregation from mainstream 

schooling that many learning disabled students experience. 

College day is the period that self-concept goes through fastest development and has the 

most problems. College Students’ understanding and evaluation of self will not only affect their 

own behavior, but also affect their mental health. Better self-concept also prevents social 

dysfunctions and many mental health problems like depression, anxiety, phobia and 

schizophrenia.  

Family Environment and Academic self-concept: Family atmosphere is likely to be the place 

of respect, appreciation, warmth and acceptance. When children enjoy warm positive parenting, 

parental encouragement for good performance it fosters achievement which promotes self-
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esteem in children. Perceived parental warmth has a strong relationship with psychological 

adjustment and personality traits such as positive self-esteem and self-adequacy. 

Family environment relates to the mental health and self-concept of children: In a good 

family environment, a child gets maximum opportunities to improve his/her good qualities and 

social skills. The family environment is influenced by a number of factors like the nature of 

family constellation; number of children in the family; marital relationships between husband 

and wife; maternal (paternal) employment; maternal (paternal) education and socio-economic 

and religious background of the family.  

Good family relationships promote prosaically aspects of temperament, self-confidence, 

competence, autonomy and comfort in gaining independence. Family environment is dependent 

on various factors like- conflict, acceptance and caring among the members, parental 

personality, administrative and supervisory policies at home, parental education, parental 

occupation and income of the family:-  

I. Parenting factors: Family is the society in miniature where he lays foundation of his 

life. Young children depend on the care they receive, and their growth depends on their 

caregivers. Children's mental health, growth, personality adjustment, and cognitive 

capacity are negatively affected by the lack of personalized care during their early years 

of life. Children spend their early years in less stimulating environments, which cause 

cognitive, social, and behavioral delays. Children who are exposed to high levels of 

adverse circumstances and stress during early childhood may be at higher risk of 

developing stress-related diseases and poor self-esteem. Other parenting factors such as 

parents' education and occupation, as well as the environment where they work, affect 

the mental health and academic performance of their children.  

II. Family structure: Children from single family were more likely to have short- and long-

term problems, various childhood disorders, and subsequently depression in adulthood. 

Single parenthood becomes a clear risk factor for mental health problems for both 

children and adults, leading to greater psychological distress and depression, and puts 

women at a socioeconomic disadvantage further increasing the level of stress that cause 

low self concept and poor results in education. Many studies have shown that adult 

depressive disorders are associated with impaired parenting rather than parental loss. 

Therefore, poverty was a distal risk factor for child mental disorders, whereas family 

dysfunction was a proximal risk factor of poor mental health and low academic 

achievement of children’s.  

III. Family relationships: Due to urbanization and social change, joint family system is fast 

disappearing and nuclear families are increasing. In joint families children grow under 

the benign guidance of grandparents and other elders and hence, the adjustment problems 

are less. But in nuclear families the entire responsibility of children lies on the parents. 

Because of rapid change in India, the way the parents treat their children has a profound 

impact not only on family relations but also on their self-concept and mental health.  

Strategies and recommendations to improve mental health and academic performance:  

1) Effective governance and accountability:  

1. Develop and sustain technical capacity and suitable mechanisms at the centre, state, 

district and local levels to plan, monitor and evaluate implementation of mental health 

policies, laws and programs.  

2.  Re-design anganwadi centers to cater to early child care, developmental and emotional 

needs to children below six years. Introduce mother-child sessions on parenting skills 

education, address threats to healthy mother-child bond. 

3. Train anganwadi workers and school teachers with knowledge and skills that support and 

build the self-confidence of parents and care-givers.  
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4. The life skill education (LSE) programme should be offered to school children and 

college going young person’s using interactive learning method that are age and context 

specific, facilitated by teachers and trainers who are appropriately skilled. 

5.  Social exclusion, unequal opportunities, income disparities and perceived lack of control 

over ones social and economic life is linked to high rates of depression. Addressing these 

issues at a systemic level is linked to preventive strategies. 

6. Encourage action to change poor living conditions such as poverty, overcrowding, lack 

of access to safe drinking water, toilets and sanitation and provide adequate nutrition to 

prevent mental health problems and mental illness.  

7. Implement programs to reduce risk factors for women’s mental health such as acts of 

violence against women. 

2) Prevention of mental illness and reduction of suicide  

1. Encourage persons with mental health problems to actively and fully participate in social 

and economic activities. 

2. Enable access to treatment and to other care-giving facilities to promote early recovery.  

3. Address stigma, discrimination and exclusion.  

4. Ensure there is no discrimination against persons with mental health problems in all 

aspects of seeking and retaining work, including participating in all work related 

activities.  

5. Facilitate education for person with mental health problems to improve their 

employability.  

6. Improve data collection on suicides and attempted suicides by the National Crime 

Records Bureau to improve understanding the issue.  

7. The absolute shortage of inpatient beds for acute mental health care needs to be 

addressed by making provisions for the same in general health facilities such as district 

hospitals, teaching hospitals attached to medical colleges and other general hospitals. 

8. Financial support including monetary benefits and tax benefits to the primary care giver 

needs to be addressed.  

3) Research 

1. Invest in building research capacity in mental health, both through existing institutions 

and developing new institutions focused on niche areas, such as people who are homeless 

or children’s mental health. 

2. Foster partnerships between centre of excellence for mental health and medical college 

departments of psychiatry with the district mental health program and with appropriate 

NGOs and research institutions to implement priority mental health research. 

3. Develop sites in different regions of the country, around such partnerships, which can 

monitor population mental health and evaluate mental health programs. 

4. Conduct research to evaluate the potential of traditional knowledge, practices and 

alternative therapies to address mental health problems. 
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Abstract: 

Over the past 20 years, heavy metal has been widely and consistently used. It is 

frequently seen as a collection of metals and semimetals (metalloids) that have been linked to 

pollution and have the potential to be toxic or ecotoxic to humans. Humans are exposed to heavy 

metals at high levels due to industrial activity during the past century. Lead, chromium, mercury, 

cadmium, arsenic, and other heavy metals are the most frequently implicated in human 

poisonings. In the process of treating wastewater, removing hazardous metals and preventing 

their release into open bodies of water is a critical and challenging task. As a result, the 

adsorption method is a quick, easy, and inefficient operation. Adsorption is carried out utilising a 

variety of adsorbents, such as naturally occurring and commercially accessible ones. However, 

bio adsorbent has more efficacy to remove the heavy metals from wastewater and it is the most 

effective and cheap option for waste water treatment than commercial adsorbent.  

Keywords: Heavy metals, Toxic metals, Toxicity, Adsorbent, Bioadsorbent. 

Introduction: 

Heavy metal disposal-related water contamination is still a major concern on a global 

scale. Since wastewater collected from governments, communities, and enterprises must 

eventually be disposed of in receiving waters or on land, the treatment of contaminated industrial 

wastewater continues to be a matter of concern on a global scale (Sulaymon et.al, 2020). Among 

all the pollution, water pollution causes destructive effects and dangerous diseases by various 

biological and chemical substances. 

Many industrial wastewater processes, including those used to manufacture batteries, 

paints and pigments, ceramic and glass, metal plating facilities, mining operations, and battery 

manufacturing processes, result in the contamination of heavy metals. Common metals in this 

wastewater include Cd, Pb, Cu, Zn, Ni, and Cr. When dangerous heavy metals are exposed to the 

environment, either directly or through food chains, metal ions will accumulate in human bodies. 

Therefore, it is important to keep heavy metals out of the environment. Conventional techniques 

include chemical precipitation, coagulation, ion exchange, solvent extraction and filtration, 

evaporation, and membrane technologies have been employed to remove harmful heavy metals 

from water systems (Mehdipour et al,2015). The most widely used adsorbent is activated carbon, 

which is produced by carbonising organic materials. Adsorption of heavy metals on conventional 

adsorbents like activated carbon has been used widely in many applications. However, the 

activation method’s applicability in wastewater treatment applications is constrained by its high 

cost. A rich supply of inexpensive adsorbents, alongside natural materials and industrial by-

products, is agricultural waste. Agricultural waste, such as wheat bran, rice husk, peanut husk, 

and sawdust, is widely available but has little economic value in addition to being difficult to 

dispose (UNESCAP 1999). Heavy metals may contaminate the various environments through 

aqueous medium and can concentrate in soil and water resources. This makes them extremely 

dangerous to all kinds of life forms. Hence, it is necessary to remove these toxic metals from 

wastewater before discharge to prevent further deleterious impact. Processes like adsorption for 

heavy metals are investigated since it greatly impacts the bioavailability and transport of toxic 

metals. It has high efficacy and low-cost effective method for the removal of heavy metals from 

mailto:lokeshbaloat@gmail.com


Emerging Trends in Basic and Applied Sciences Volume II 
(ISBN: 978-93-88901-24-6) 

11 
 

wastewater. The adsorbent can be regenerated from the reverse adsorption process in many 

cases, so the back adds another advantage to this process (Agarwal M et al., 2017; Tyagi et al., 

2017). At the time of removal of heavy metals through the adsorption method factors like 

temperature, pH, initial concentration, contact time and rotation speed affect the efficacy of 

adsorbents (Tyagi I et al., 2017; Fu F et al., 2011). 

Classification of heavy metals/toxic metals:  

United States Environmental Protection Agency (USEPA) described the eight heavy 

metals, the most widespread heavy metals in the environment namely, lead (Pb), chromium (Cr), 

arsenic (As), zinc (Zn), cadmium (Cd), copper (Cu), mercury (Hg), and nickel (Ni) (Moore and 

Ramamoorthy, 1984; Wang and Chen, 2006). According to coordination chemistry, heavy 

metals are also defined as, categorized class B metals that are non-essential (highly toxic) trace 

elements (Nieboer and Richardson, 1980; Rzymski et al, 2015). Wide classification of heavy 

metals and their example as follows:  

i) Radio- active element- Praseodymium, Serum, Radium, Thorium, Uranium. 

 ii) Precious elements- Ruthenium, palladium, Gold, Silver, Platinum. 

 iii) Highly toxic elements- Zinc, Tin Selenium, platinum, Arsenic, Bismuth, Palladium, Gold 

Silver, Lead, Cadmium, and Mercury. 

 iv)Micro-nutrient element- Molybdenum, Manganese, Iron, Chromium, Nickle, Copper v) 

Macro-nutrient element- Iron, Cobalt. 

Removal of toxic metals through adsorption method by adsorbent from wastewater 

1. Types of adsorbents: Adsorbents are typically classified into two types on the basis of their 

origin i.e., natural adsorbents and synthetic adsorbents. Natural adsorbents include zeolites, 

clays, charcoal, minerals, ores and. While the synthetic adsorbents are prepared from agricultural 

wastes, waste sludge, industrial wastes, etc. To get information about the adsorbent, Different 

techniques like scanning energy-dispersive X-ray spectroscopy (EDX), electron microscopy 

(SEM), electron paramagnetic resonance (ESR), X-ray diffraction (XRD) analysis, X-ray 

photoelectron spectroscopy, and atomic absorption spectroscopy are being used (Saglam, et al., 

2001). There are many types of adsorbents that are used for the efficient removal of heavy metals 

removal from wastewater. These are described as follows: 

1(a) bio- adsorbent for removal of chromium  

Rice Husk- This rice husk material is insoluble in water and possesses a granular structure, good 

mechanical strength, and chemical stability (Chuah et al., 2005) because consists of cellulose 

(32.24%), lignin (21.44%), hemicellulose (21.34%) and mineral ash (15.05%) (Rahman et al., 

1997). We have discussed the data of different types of rice husk used as an adsorbent to remove 

chromium in summarized form, which is given in (table: 2) below: 

Table 1: Removal of Chromium by using Rice husk as an adsorbent 

Adsorbent  → Ozone-treated 

rice husk  

Modified 

rice husk  

Iron oxide incorporated into 

silica derived from rice husk 

Best model fit Langmuir  Langmuir  Langmuir  

Optimum pH 2 6.8 2 

Metal concentration (mg/L) 50, 100 190, 850  50–300  

Contact time (min) 150 5,720 120 

Adsorbent capacity (mg/g) 8.7-13.1 - 63-67 

Adsorbent dose (mg/L) 4.0 1–16  2.0 

Removal Percentage (%) 86%  95%  71%  

Reference Sugashini& 

Begum (2015)  

Agrafioti et 

al. (2014)  

Oladoja et al., (2013)   
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1(b) Commercially available adsorbent for removal of chromium  

Activated carbon- Activated carbon is a good adsorbent for chromium removal because it has a 

well-developed porous structure and a high internal surface area for adsorption. Highly carbon 

content material is a good source of obtained activated carbon and it is easily available in the 

environment (Anirudhan&Sreekumari., 2011). From 1900–1901 Modern industrialization began 

production of active carbon to replace bone char in the sugar refining industry (Bansal et al., 

1988). We have discussed the data of the different types of modified Activated carbon used as an 

adsorbent to remove chromium in summarized form, which is given in (table: 5) below: 

Table 2: Removal of Chromium by using activated carbon as an adsorbent 

Adsorbent  → Prawn shell Jatropha 

wood  

Green 

alga Ulva 

lactuca 

Acrylonitriledivi

nylbenzene 

copolymer  

Best model fit Langmuir 

Freundlich 

Langmuir  Langmuir  Langmuir  

Optimum pH - 2-10 1 2 

Metal concentration 

(mg/L) 

25-125 30-100 5-50, 525 30 

Contact time (min) 31.4 360 40 420 

Adsorbent 

capacity(mg/g) 

100 106.4-140.8 10.61, 112.36 101.2 

Adsorbent dose (mg/L) - 0.6-2 2 0.6 

Removal Percentage (%) 98% - 98% 80% 

Reference Arulkumar et 

al. (2012) 

Gueye et 

al. (2014)  

 El-Sikaily et 

al. (2007)   

Duranoğlu et 

al. (2010)  

Graphene- A nanomaterial made of carbon called graphene which has a two-dimensional 

structure that has high good chemical stability and high specific surface area. This graphene is 

available in various forms such as pristine graphene oxide, graphene, and reduced graphene 

oxide. For heavy metal elimination, graphene can be oxidized to add hydrophilic groups 

(Thangavel & Venugopal, 2014). Effective adsorbents for the removal of heavy metals from 

wastewater are nanomaterials because of their enhanced active sites, high surface area, and the 

functional groups that are present on their surface (Gopalakrishnan et al., 2015). We have 

discussed the data of different types of chemically modified Graphene material used as an 

adsorbent to remove cadmium in summarized form, which is given in (table: 6) below: 

Table 3: Removal of Chromium by using graphene, graphine oxide and modified graphine 

as an adsorbent 

Adsorbent  → Xanthate moiety into 

apple pomace 

Succinic anhydride modified 

apple pomace 

Best model fit Langmuir  Langmuir  

Optimum pH 4 4 

Metal concentration (mg/L) 10-120 10-80 

Contact time (min) 20-60 10-180 

Adsorbent capacity (mg/g) 112.35  4.45, 91.74  

Adsorbent dose (mg/L) 0.2–8  0.8 and 40  

Removal Percentage 

(%) 

 

99.7%  

70%, 90% 

Reference Chand et al. (2015) Chand et al.(2014) 
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2(a) bio- adsorbent for removal of cadmium 

Apple pomace- During apple juice processing, a solid residue which is part of Apple called  

Apple pomace is obtained (Chand et al. 2014). It is a waste product from the apple juice industry 

and is usually dumped at industrial sites in very large quantities (Chand et al. 2015). An apple 

(solid residue part) consists of the seed 2–4% (wt%), flesh 95% (wt%) and stem 1% (wt%) 

(Chand et al., 2014).  Apple pomace contains includes caffeic acid (0.28 g/kg), epicatechin (0.64 

g/kg), phloretin-20-xyloglucoside (0.17 g/kg), 3-hydroxyphloridzin (0.27 g/kg), quercetin-3-

galactoside (1.61 g/kg), quercetin-3-glucoside (0.87 g/kg), phloridzin (1.42 g/kg), quercetin-3-

xyloside (0.53 g/kg), quercetin-3-arabinoside (0.98 g/kg) and quercetin-3-rhamnoside (0.47 g/kg) 

which is a part of 7.24 g kg−1 of total polyphenol. So, because of these polyphenols, apple 

pomace behaves as a metal chelator in the presence of amine and carboxyl groups (Foo & Lu 

1999; Lu & Foo 1998; Chand et al. 2014). We have discussed the data of the different type of 

chemically modified Apple pomace as waste material used as an adsorbent to remove cadmium 

in summarized form, that is given in (table: 7) below:- 

Table 4: Removal of Cadmium by using apple pomace as an adsorbent 

Adsorbent  → Xanthate moiety into 

apple pomace 

Succinic anhydride modified 

apple pomace 

Best model fit Langmuir  Langmuir  

Optimum pH 4 4 

Metal concentration (mg/L) 10-120 10-80 

Contact time (min) 20-60 10-180 

Adsorbent capacity (mg/g) 112.35  4.45, 91.74  

Adsorbent dose (mg/L) 0.2–8  0.8 and 40  

Removal Percentage 

(%) 

 

99.7%  

70%, 90% 

Reference Chand et al. (2015) Chand et al.(2014) 

2(b) commercially available adsorbent for removal of cadmium  

Mesoporous silica- By attaching groups including carboxylic acid, sulfonic acid, and amino-

carbonyl, the mesoporous silica may be chemically modified mesoporous silica possesses a 

regular two-dimensional hexagonal array of channels and It is a highly ordered material. 

Mesoporous silica is highly efficient for cadmium removal because of its high surface area and 

2–10 nm pore size (Bhattacharyya et al., 2006). For cadmium removal its Prepare from 

polyaniline/ polypyrrole/ hexagonal type mesoporous silica and reported removal of 99.2% 

cadmium at an optimum pH of 8 (Javadian et al., 2014).). We have discussed the data of the 

different types of chemically modified Mesosporous silica used as an adsorbent to remove 

cadmium in summarized form, which are given in (table: 10) below: 

Table 5: Removal of Cadmium by using mesoporous silica as an adsorbent 
Adsorbent  → Polyamine-

functionalised 

Iminodiacetic acid-

modified 

mesoporous SBA-15  

Amino 

functionalisedmeso

porous silica  

Amino 

functionalisedsilica  

Best model fit - Langmuir 

 

Langmuir 

 

Langmuir 

 

Optimum pH 5.5-7 5.6  5 

Metal concentration 

(mg/L) 

100 50-1000 5-300 50 

Contact time (min) 2880 1440 1440 120 

Adsorbent capacity 

(mg/g) 

- - 93.30 18.25 

Adsorbent dose - 4.0 1.11 5 
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(mg/L) 

Removal Percentage 

(%) 

70% 99% 100% 90% 

Reference Alothman&Ap

blett (2010) 

Gao et al. (2007)   Aguado et 

al. (2009)   

Heidari et 

al. (2009)   

 

Process of adsorption- Adsorption is a commonly used method to remove metal ions from 

various industrial effluents (Gottipati et al., 2012). Adsorption is a process in which solid or 

liquid adsorbent accumulates the gas or liquid solute on its surface forming a molecular or 

atomic film called the adsorbate. Adsorption is effective in most natural biological, physical, and 

chemical systems, and is widely used in industrial applications such as activated charcoal, 

synthetic resins, and water purification. Among these methods, adsorption is currently 

considered to be very convenient for wastewater treatment because of its easy use and cost-

effectiveness (Yadanaparthi et al.2009, Kwon et al., 2010)the adsorbent structures have an 

increased surface area to volume ratio and different active binding sites on their surface, to allow 

heavy metals to be maintained effectively under some conditions (e.g., –COOH, –NH2, –OH, –

SH groups) (He et al., 2017). Adsorption is a net movement of the mass method of solute present 

in the solution and accumulated onto the surface of the solid substance which is generally called 

adsorbent. There are two types of force i.e., physical and chemical interactions that are held 

between adsorbent and adsorbate. Physical forces are weak like dispersion interactions, Van der 

Waals, and hydrogen bonding that adsorbed molecules can be attached to adsorbents anywhere, 

which means physical forces are non-specific in nature while Chemical adsorption is specific in 

nature and adsorbate binds to adsorbents through the covalent or electrostatic bonds. 

Factors influencing the Adsorption Process: 

1. pH- pH affects the metal ion’s adsorption on the adsorbent. In the sorption process, the pH of 

the mixture plays a significant role. The pH may affect of the solution demonstrated by altering 

the bio sorbents surface loads and the ionizing degree in an aqueous solution of the metal ions. 

Therefore, it is necessary to estimate the pH effect on adsorption. Furthermore, the presence of a 

significant number of H+ and H3O+ ions in water competes with metal ions for adsorption. At a 

moderate pH, electrostatic repulsions are reduced due to deprotonation of the active sites and the 

rate of adsorption will increase (Dubey et al., 2016). In other investigations have found that the 

adsorption of heavy metal ions is not better at moderate pH levels than at lower pH levels. For 

example, the adsorption of Pb (II) and Cu (II) on the surface of chitosan/TiO2 nano-fibers was 

lowest at pH 2.0 to 4.0 and maximum at pH 6.0 (Razzaz et al., 2016). 

2. Contact Time- on increasing the time of reaction the adsorption rate will increase until the 

equilibrium is obtained between the number of sorbates that remain in the solution and the 

number of absorbents sorbed on the absorbents. In context, adsorption steadily slows down when 

reached an equilibrium state while in the preliminary phases adsorption occurred quickly in 

between metal in the liquid and solid phase. Metal ions with different concentrations attain 

equilibrium at a different time and this depends upon the concentration of metal ions, adsorbents, 

initial concentration, and the temperature of the solution. For example, in the study found the 

removal of lead ions by three different amine adsorbents, PAN-TEPA. PAN-EDA and PAN-

TETA, removal efficiency gets increased with time. During the removal process it was found 

that at low pH, the metal ions extraction will decrease due to the competition between metal and 

H+ ions in solution towards the adsorbent. Also at higher pH i.e., in basic medium precipitations 

of metal ions as hydroxides species such as soluble Hg(OH)+ or insoluble precipitate, Hg(OH)2 

formation took place. (Gupta, A et al., 2013). 

3. Regeneration of adsorbent- Chitosan-based adsorbents can regenerate that employed in 

heavy metal adsorption (Vakili et al.,). The adsorption of heavy metal ions from the wastewater 
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and also get regenerate the chitosan-based adsorbent from the processed solution (Momina et al., 

2018). Researchers have suggested that by using 2% thiourea in 0.1 mol/L HCl and the resin 

chelating polymer might be recovered and could be reused with the same efficiency (Qu, R et al 

., 2004.  It is also found that treating with HCl (0.05 M)  to PHEMA microbeads containing the 

thiazolidine group can be recovered by implying that the resin could be used three or four times 

in adsorption-desorption cycles without losing its sorption capacity (Saglam, A. et al., 2001).  

4. Sorbent Dose- Scientists reported that the removal of chromium (VI) is increased with an 

increase in the dose of chitosan. By taking the different amounts of adsorbent in the range from 

0.1 to 0.4 g removal efficiencies were studied. The maximum removal efficiency has been 

noticed with the 0.4 g of adsorbent (Kumari et al., 2016). The sorbent amount is another 

characteristic feature in the establishment of the removal efficiency of the sorbent. The 

percentage of metal extraction will increase with an increase in the amount of sorbent. Due to the 

presence of sorption space, the adsorbate will bind. The determination of the adsorbent dose 

provides an idea regarding the least amount of sorbent requires for the sorption process. 

5. Co-Existing Ions- For extraction of (lead mercury and cadmium) metal ions in an aqueous 

solution which synthesized from poly(ethylene glycol dimethacrylate-acrylamide) copolymer in 

the order of metal uptake was found to be lead > cadmium > mercury. For a 1.0 mg/L 

concentration of each metal, it was discovered that cadmium adsorption was higher in the 

mixture (0.52 mmol) than in the individual solution (0.37 mmol) (Kesenci, K. et al., 2002). 

Exploring the effect of co-existing ions which consists of different anions and cations in 

industrial wastewater is most important in adsorption studies. There may be competition among 

the different ions for the same adsorption sites. It is suggested to prepare a multifunctional 

sorbent capable of extracting different forms of metal ions. 

Conclusion: 

One of the most destructive and serious negative effects we currently face is heavy metal 

contamination. Even in minute quantities, they are dangerous. Many of them are exceedingly 

deadly, carcinogenic, and cause birth abnormalities. Therefore, it is essential to remove these 

harmful metals from wastewater before it is released into bodies of open water. Adsorption is 

one such method that not only removes heavy metals from wastewater but is also 

environmentally benign and has no adverse effects. One of the commonly utilised commercially 

accessible adsorbents is activated carbon, however its application is constrained by its high price. 

Chromium and cadmium are nonetheless taken out of wastewater using industrial and 

commercial adsorbents. For the effective removal of heavy metals from wastewater, a broad 

variety of adsorbents have been explored, including rice husk, modified coconut waste, modified 

sugarcane bagasse, activated carbon, graphene, apple pomace, coffee residue mesoporous silica, 

and zeolite. The many advantages of bioadsorbents include their affordability, accessibility, 

capacity to renew without producing sludge, technological viability, engineering applicability, 

and affinity for removing heavy metals. To remove heavy metals, different adsorbents are now 

used that have improved adsorption capacity and removal effectiveness. 
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Abstract: 

Schiff bases and their complexes are versatile compounds synthesized from the 

condensation of an amino compound with carbonyl compounds and widely used for industrial 

purposes and also exhibit a broad range of biological activities including antifungal, 

antibacterial, antimalarial, antiproliferative, anti-inflammatory, antiviral, and antipyretic 

properties. Many Schiff base complexes show excellent catalytic activity in various reactions and 

in the presence of moisture. Over the past few years, there have been many reports on their 

applications in homogeneous and heterogeneous catalysis. The high thermal and moisture 

stabilities of many Schiff base complexes were useful attributes for their application as catalysts 

in reactions involving at high temperatures. The activity is usually increased by complexation 

therefore to understand the properties of both ligands and metal can lead to the synthesis of 

highly active compounds. The influence of certain metals on the biological activity of these 

compounds and their intrinsic chemical interest as multidentate ligands has prompted a 

considerable increase in the study of their coordination behaviour. Development of a new 

chemotherapeutic Schiff bases and their metal complexes is now attracting the attention of 

medicinal chemists. This review compiles examples of the most promising applied Schiff bases 

and their complexes in different areas. 

Keywords: Schiff bases, Metal complexes, antimicrobial activity, antitumor activity. 

Introduction: 

Schiff bases derived from an amino and carbonyl compound are an important class of 

ligands that coordinate to metal ions via azomethine nitrogen and have been studied extensively. 

In azomethine derivatives, the C=N linkage is essential for biological activity, several 

azomethines were reported to possess remarkable antibacterial, antifungal, anticancer and 

diuretic activities. Schiff bases have wide applications in food industry, dye industry, analytical 

chemistry, catalysis, fungicidal, agrochemical and biological activities. With the increasing 

incidence of deep mycosis, there has been increasing emphasis on the screening of new and more 

effective antimicrobial drugs with low toxicity. Schiff-base complexes are considered to be 

among the most important stereochemical models in main group and transition metal 

coordination chemistry due to their preparative accessibility and structural variety. A 

considerable number of Schiff-base complexes have potential biological interest, being used as 

more or less successful models of biological compounds. Not only have they played a seminal 

role in the development of modern coordination chemistry, but also they can also be found at key 

points in the development of inorganic biochemistry, catalysis and optical materials [1]. 

Schiff bases are the compounds carrying imine or azomethine (–C=N–) functional group. 

These are the condensation products of primary amines with carbonyl compounds and were first 

reported by Hugo Schiff [2,3]. Schiff bases form important classes of the most widely used 

organic compounds and have a wide variety of applications in many fields including analytical, 

biological, and inorganic chemistry. Schiff bases have gained importance in medicinal and 

pharmaceutical fields due to a broad spectrum of biological activities like anti-inflammatory [4-

7], analgesic [5–8], antimicrobial [9, 10], anticonvulsant [11], antitubercular [12], anticancer [13, 

14], antioxidant [15], anthelmintic [16], and so forth. The nitrogen atom of azomethine may be 

involved in the formation of a hydrogen bond with the active centers of cell constituents and 

interferes in normal cell processes [17, 18]. 
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Apart from biological activities, Schiff bases are also used as catalysts, intermediates in 

organic synthesis, dyes, pigments, polymer stabilizers [3], and corrosion inhibitors [19] studies 

enlightened that metal complexes show greater biological activity than free organic compounds 

[20]. Augmentation of biological activity was reported by implementation of transition metals 

into Schiff bases [21]. Schiff bases played an influencing role in development of coordination 

chemistry and were involved as key point in the development of inorganic biochemistry and 

optical materials [22].  

        This paper concentrates on the synthesis and biologi- cal activity of Schiff bases and their 

transition metal complexes. 

Biological Activities of Schiff Base and their metal complexes: 

Schiff bases are generally bi- or tridentate ligands capable of forming very stable 

complexes with transition metals. In organic synthesis, Schiff base reactions are useful in making 

carbon-nitrogen bonds. 

Hakan Arslan et al. synthesized five thiourea derivatives ligand and their Ni2+ and Cu2+ 

complexes. Those compounds were screened for their in vitro anti-bacterial activity using Gram-

positive bacteria (two different standard strains of Staphylococcus aureus, Staphylococcus 

epidermidis, Enterococcus faecalis, Streptococcus pyogenes, Bacillus cereus) and Gram negative 

bacteria (Esherichia coli, Pseudomonas aeruginosa, Enterobacter cloacae, Proteus vulgaris, 

Enterobacter aerogenes) [23]. Yu-Ye Yu et al. synthesized Mn(II), Co(II), Ni(II), Cu(II) and 

Cd(II) complexes with Schiff base ligand 2-[(4- methylphenylimino) methyl]-6-methoxyphenol, 

obtained by condensation of o-vanillin (2-hydroxy-3-methoxybenzaldehyde) with p-toluidine. 

The Schiff base ligand and its complexes have been tested in vitro to evaluate their antibacterial 

activity against bacteria, viz., Escherichia coli, Staphylococcus aureus and Bacillus subtilis [24]. 

     Sohail Saeed et al. prepared nickel(II) and copper(II) complexes of N-(alkyl (aryl) 

carbamothioyl)- 4-nitrobenzamide and those complexes were screened for antibacterial activity 

against S. aureus, S. epidermidis, E. faecalis, E. coli, E. cloacae and P. valgaris by the broth 

microdilution procedure [25]. 

     Joshua A. Obaleye. et al. Co(II), Ni(II) and Cu(II) complexes were synthesized with 2,5-

diamino-1,3,4-thiadiazole ligand. The ligand and metal complexes were tested agianist bacteria 

Viz Salmonella typhi, Shigella species, Echerichia coli, Klebsiella species, Staphylococcus 

aureus, Pseudomonas aeruginosa, Niesseria gonorrhoe [26]. 

     Elzahany et al  have synthesized some transition metal complexes with Schiff bases 

derived from 2- formylindole, salicylaldehyde and N-amino Rhodanine. The Schiff base ligands 

were characterized by elemental analysis, IR, Mass, 1H NMR and electronic spectra. The free 

ligands and their metal complexes were also screened for antimicrobial activities against Bacillus 

cerens, Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and Candida 

albicans. The results indicated that the ligands do not have any activity, where as their 

complexes showed more activity against the same organisms under identical experimental 

conditions. [27]. 

      Complexes of Co(II),Cu(II),Ni(II),Mn(II) and Cr(III) with Schiff bases derived from 2,6-

diacetylpyridine and 2-pyridine carboxaldehyde with 4-amino-2,3-dimethyl-1-phenyl- 3-

pyrozolin-5-one show antibacterial and antifungal activities against Escherichia coli, 

Staphylococcus aureus, Klebsiella pneumoniae, Mycobacterium Smegmatis, Pseudomonas 

aeruginosa, Enterococcus cloacae, Bacillus megaterium and Micrococcus leteus. 

The results showed that L1 ligand has a greater effect against E. coli than the other 

bacteria while it has no activity against S. aureus. Metal complexes have a greater effect than L2 

against almost all bacteria [28]. 

     Natarajan and coworkers have reported the synthesis of neutral  tetradentate chelate 

complexes of Cu(II), Ni(II), Co(II), Mn(II) and  Zn(II) in EtOH using Schiff bases derived from 
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acetoacetanilido-4-ami- noantipyrine and 2-aminophenol/2-aminothiophenol. Mi- croanalytical 

data, magnetic susceptibility, IR., UV–vis., 1H-NMR. and ESR spectral techniques were used to 

con-firm the structures of the chelates. The in vitro antim- icrobial activity of the investigated 

compounds was tested against the microorganisms such as Salmonella typhi, Staphylococcus 

aureus, Klebsiella pneumoniae, Bacillus subtilis, Shigella flexneri, Pseudomonas aerugi- nosa, 

Aspergillus niger and Rhizoctonia bataicola. Most of the metal chelates have higher 

antimicrobial activity than the free ligands [29]. 

       Bibhesh K. Singh et al developed a new Schiff base 2-aminophenol-pyrrole - 2- 

carboxaldehyde and its Zn(II), Cd(II), Sn(II) and Pb(II) complexes. The bio-efficacy of the 

ligand and their complexes has been examined against the growth of bacteria in vitro to evaluate 

their antimicrobial potential. The ligand and complexes exhibited high activity against E. coli 

(100 ppm) and others show very effective against S. aureus (100 ppm) bacteria. The zinc 

complex showed better activity than other metal complexes for both microorganisms. [30]   

       Amr A. Ibrahim et al derived metal complexes of novel Schiff base (HL) ligand, prepared 

via condensation of 4-aminoantipyrine and 2-aminophenol. The synthesized ligand, in 

comparison to its metal complexes is screened for its antibacterial activity against bacterial 

species, Escherichia coli, Pseudomonas putida, Exiguobacterium acetylicum and Bacillus 

simplex. The activity data show that the metal complexes to be more potent/antibacterial than the 

parent Shciff base ligand against one or more bacterial species. [31]  

     Transition coordination compounds with a Schiff base (HL) derived from the conde 

nsation of cephalexin antibiotic with sulphathiazole were synthesized. The Schiff base (HL) 

derived from the condensation of cephalexin anti biotic with sulphathiazole. The antibacterial 

activity of Schiff base ligand and metal complexes was tested against Staphylococcus aureus as a 

Gram-positive ba cterium, and Escherichia coli as a Gram-negative bacterium according to a 

modified Kirby–Bauer disc diffusion method under standard conditions using Mueller–Hinton a 

gar medium. [32]. 

     Narendra Kumar Chaudhary and et al. were synthesized two new metal complexes of 

general formula M(Haαft)2 [M = Ni II and Cu II ] of asymmetrical Schiff base ligand (HL = 

Haαft)2 derived from amoxicillin andα-formylthiophene. The antibacterial sensitivity study 

suggests promising activities of Haαf (Ligand) and M(Haαft)2 complexes against four clinical 

pathogenic bacteria, namely, E. coli, P. vulgaris, P. aeruginosa, and S. aureus, though being less 

active than the standard drug amikacin [33]. 

Conclusion: 

Schiff bases and their metal complexes are one of the most important chemical classes of 

compounds having a common integral feature of a variety structural diversity and of active 

medicinal agents. This review reflects the contribution of Schiff bases to the design and 

development of novel lead having potential biological activities. This bioactive core has 

maintained the interest of researchers in gaining the most suggestive and conclusive access in the 

field of various Schiff bases of medicinal importance from last decades. The present paper is an 

attempt to review the biological activities reported for Schiff bases and their metal complexes. 
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Abstract: 

 The quality of life on earth became much better due to the discovery of dyes, plastics, 

cosmetics and other materials. However, the use of toxic reactants and reagents also made the 

situation worse. Redesigned green laboratory experiments provide the students with the 

knowledge and skills for their future careers. Integrating such experiences face challenges posed 

by the cost of supplies, limited laboratory space and characterization. Therefore, this challenge 

needs to be addressed and the true nature of green chemistry research and experimentation must 

be demonstrated. The present study has identified an inorganic green chemistry experiment to 

prepare Potash alum from domestic aluminum waste and to characterize the quality. Recycling of 

aluminum products is a very positive contribution to save our natural resources, since the waste 

aluminum is turned into a useful chemical. This experiment can be readily integrated into the 

postgraduate chemistry laboratory course with minimal cost. This will in turn increase the 

student research interest in sustainable chemistry as the experiment is designed similar to 

scientific research. 

Introduction: 

            Green Chemistry refers to the Invention, design, development and application of 

chemical products and processes that reduce or eliminate the use and generation of substances 

hazardous to human health and environment.1 The term green chemistry was first introduced in 

1991.2 The idea of including green chemistry in chemistry education was first put forward in 

1994.3  

 High profile developments in the field of green chemistry, such as awarding of the 2005 

nobel prize in chemistry to Chauvin, Grubbs and Schrock, for their development of a green 

organic synthesis method, has brought green chemistry to the forefront and highlighted the need 

to develop UG and PG programs, which teach the ideas of sustainable chemistry.4  

Green chemistry can be considered as a series of reduction. It targets eco-friendly reaction in 

Laboratory.5 

 
Principles of Green Chemistry 

 Green chemistry is based on twelve overarching principles.  

• Prevention of waste. 

• Maximum incorporation of the reactants into final products.  

• Minimization of hazardous products. 

• Designing of safer chemicals.  
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• Minimum energy required for any synthesis.  

• Selecting the appropriate starting solvents. 

• Selecting the most appropriate solvent.  

• Whenever possible avoid the use of protecting group. 

• Whenever possible prefer use of catalysts. 

• Biodegradable products.  

• Design manufacturing plants so as to eliminate the possibility of accidents during 

operations.  

• Strengthening of analytical techniques to control hazardous compounds.6 

Need for Green Chemistry 

           Redesigning under graduate and postgraduate student education to include greener 

laboratory experiments for environmental protection will solve the problems related to chemical 

pollution, exposures and chemical accidents. Efforts to conserve water, by reducing its volume 

used in experiments in one possibility. Changing the laboratories to use greener reagents is also a 

cost saving measure. Demonstration of green chemistry Experiments to the laboratory will 

generate less waste also small scale reactions will save cost of the reagents and solvents.7  

   Green chemistry experiments are introduced not to replace all the conventional ones 

rather, they are considered complementary to the existing protocols. Whenever possible and 

feasible, the conventional process should be replaced with the greener ones to transmit chemistry 

into safer chemistry.8 

The green chemistry revolution provides as enormous number of opportunities to discover and 

apply new synthetic approaches using alternative feedstock; energy minimization and inherently 

safer chemicals. In recent years green chemistry has become widely accepted as a concept meant 

to influence research practice, education, etc.  

          In our country Green Chemistry is being taught in a few colleges and universities, 

laboratory. Experiments remained largely the same for about 50 years, few green chemistry text 

books have been published (Ahluwalia and Kidwai, 2003). Graduates, postgraduates, teachers 

and researchers find these books to be of immense use.  

Experimental Methods: 

Materials and Methods:  

The Solvent used was ethanol. Aluminum was obtained from medicinal strips, waste 

beverage cans and domestic aluminum waste was collected. The paint and polymer coating were 

removed by scratching or using acetone. Then it was cut in to small pieces. Potassium hydroxide 

solution was prepared by weighing 14 gm of KOH and completely dissolving in 250 ml of 

distilled water. About 45 ml of Con. H2SO4 was diluted to 250 ml in a std. flask and used for the 

preparation. The sodium hydroxide solution was obtained by dissolving 2g of NaOH in 25ml of 

distilled water. 

Preparation, Separation and identification of Potash alum 

 Empty waste aluminum beverage cans, medicinal strip and domestic aluminum waste are 

cut into small pieces. Weighed about 1.0 g transferred into 250ml beaker. The beaker was placed 

in a ventilated area, and 25ml of Sodium hydroxide solution was added slowly. untill all of the 

aluminium pieces reacted. The reaction was complete when no more aluminium pieces were 

visible and no more gas was evolving.  

 The cold black solution formed was filtered through a funnel attached with a filter paper. 

The filtrate was collected into the 100ml beaker. The residue was washed with distilled water. 

The filtrate was a colourless solution. The black residue retained on the filter paper was a result 

of residual plastic and paint decomposition.   
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 About 35ml of cold sulfuric acid solution was added slowly from the burette with constant 

stirring into colourless solution. Initially a thick white gelatinous precipitate of aluminium 

hydroxide was formed, as more acid was added the precipitate dissolved. The solution was 

boiled to evaporate the excess quantity of water and then the solution was left undisturbed 

overnight.The solution was cooled in a ice bath, when Alum crystals began to form.  

The Alum crystal was removed from the solution after 20 hours by filtration and washed 

with 12 v/v alcohol / water mixture. Then it was air dried. A qualitative test was carried out to 

confirm the formation of potassium aluminium sulfate dodecahydrate KA1(SO4)2.12H2O 

 The Potash alum was obtained in good yield in the green synthesis. The green synthesis put into 

practice in this project are very straight forward and does not involve any tedious process. They 

can be conducded in any laboratory (specially in rural areas) to introduce green chemistry 

concepts to students. 

In general green chemistry experiments are not used to drastically replace the 

conventional one, rather they are considered complementary to the existing protocols. This not 

only provides a wider view of various techniques, but also imbibes innovative minds for future 

development and growth of the subject in general with due emphasis to green chemistry context. 

The teachers may take periodical tests to judge understanding of the students, about the 

experiments practiced. 

Results and Discussion: 

 In the present study green chemistry experiments have been identified and put into 

practice, in postgraduate level practical classes. The preparation of potash alum was carried out 

from scrap aluminum (polluting environment). Students bring their own scrap aluminum 

(beverage can, medicinal foil, aluminium baking foil etc.) from their home, for green and eco-

friendly preparation of potash alum.  

Alum is a very useful chemical industrially and also domestically; it is an antiseptic for 

this reason it is widely used in deodorants. In medicine it is used to reduce bleeding in minorcuts 

and abrasion, nosebleeds and hemorrhoids. Alum was used in the 16th century to whiten the skin, 

alum is an ingredient used in baking powder , it is also used to harden photography emulation. 

The green synthesis of potash alum is eco-friendly, economical and profitable. This process can 

be applied in industries and can be extended for further studies, depending up on the availability 

of time and resources. The ions present in the synthesized alum was confirmed by qualitative 

analysis. 

Qualitative tests 

Experiments  Observation Inference 

Alum solution + aq BaCl2 

solution 

White precipitate formed and 

insoluble (after 20 hours) 

SO4
2– confirmed 

Solid alum crystal + heat (10 

minutes) 

Red flame turned to lavender 

flame 

K+ confirmed 

Aluminate ion solution + 

H2SO4aq in drop and in excess 

Thick, while gelatinous 

precipitate formed, insoluble 

in drop soluble in excess 

Al3+ confirmed 

 

  The qualitative analysis of alum formed insoluble white precipitate when reacted with 

Barium chloride, confirming the presence of sulfate ion. On heating alum crystal for 10 min, red 

flame turned to lavender colour and confirmed the presence of Potassium ion in the solid crystal. 

The third test confirmes the presence of aluminium ion. On addition of small amount of 

Potassium hydroxide to the aqueous alum solution . A white gelatinous precipitate of Al(OH)3 

was formed. Further addition of Potassium hydroxide caused the precipitate to redissolves. 

Conclusion: 
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The green chemistry approach aids to present chemistry in a refreshing and positive 

manner. In the present study a green route to the synthesis of potash alum from scrap aluminum 

carried out successfully. The product was obtained in good yield. The quality of the alum 

synthesized was qualitatively confirmed. The synthesized alum is very useful industrially and 

domestically. It is used in purification of water, in photography, in making deodorants and 

baking powder. The above experiment can be extended depending on time and availability of 

resources in the lab and does not involve tedious processes. The experiment discussed in this 

study will aid to introduce green chemistry concepts to PG level students and enable them to 

make a positive sustainable research contribution to academics, health and environment. 
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Abstract: 

Traditional chemical, physical, and biological methods of treating wastewater that 

contains textile dye have drawbacks such as high costs, a high energy need, and the creation of 

secondary contamination during the treatment process. For the breakdown of organic dyes, the 

use of advanced oxidation processes technology has gained increasing traction. Such procedures 

rely on the light-enhanced production of extremely reactive hydroxyl radicals, which oxidise the 

organic matter in solution and totally transform it into water, CO2, and inorganic molecules. 

Review of the photocatalytic degradation of dyes in aqueous solutions employing waste material 

as a photocatalyst under solar and UV radiation is provided in this presentation. The degradation 

of dyes is seen to be influenced by a number of factors, including pH, catalyst concentration, 

substrate concentration, and the presence of oxidants. The degradation of dyes is also influenced 

by the reaction temperature and the brightness of the light. The degradation rate is also 

influenced by the particle size, BET-surface area. 

Keywords: Organic dye, photocatalysis, waste material, pollution control. 

Introduction: 

 In the past, attempts were made on a global scale to harness sunlight for energy 

production, environmental protection, and water purification, all of which depend heavily on 

photocatalysis. A promising new technique for getting rid of moderately resistant chemical 

molecules is called "photocatalysis." This method is based on the generation of electron-hole 

pairs in a semiconductor material, such as metal sulphide nanostructures distributed in an 

aqueous media, by irradiation with light of the appropriate energy[1]. Recognizing the 

differences between photochemistry and thermal chemistry was the turning point that allowed 

photochemistry to become a science unto itself [2]. At the start of the 20th century, irradiation 

was considered by many scientists to be one of the numerous methods for catalysing a reaction, 

which is the process of speeding it up, such as heating or treating with some chemicals in a 

catalysed chemical reaction. 

 As the rate of the photocatalytic reaction is independent of the "active site," the 

photocatalyst material, such as one that is activated by light, plays a crucial role in carrying out 

an effective photocatalytic reaction. As a result, its selection should be done carefully to satisfy 

both the appropriate electronic structure and reasonable energy of light for its photoactivation. 

These nanoscale photocatalysts' inclination for photoactivation is brought about by their 

distinctive photophysical and photochemical (photocatalytic) capabilities [3]. In an aqueous 

media, the band gap, surface area, amount of catalyst, and production of an electron-hole pair all 

play major roles in the photocatalytic degradation of hazardous chemicals (such as dyes, 

insecticides, phenolic compounds, etc.) One of the most important variables in the photocatalytic 

degradation of dyes has been shown to be surface area. By providing a bigger surface area, the 

photocatalyst is better able to bind dye molecules to its surface, increasing its photocatalytic 

activity. 
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Materials and Methods:  

1. Photocatalyst: 

Various biowaste material of plants,trees,tree roots, other biowaste material on treatment 

with metal oxide like TiO2,CuO,Ni2O3 etc. are used for efficient photocatalyst for dye 

removal[4]. 

2. Dye: 

A dye is a coloured, hazardous material that, when applied to cloth, gives it a permanent 

colour that cannot be washed away by water, detergents, or exposure to light. It is coloured as a 

result of absorbing light at a specific wavelength across the whole visible spectrum. They are 

used in a variety of industries, including the food, printing, paper, rubber, cosmetics, paint, 

textile, leather, and paint industries [5].  

Experimental methods:  

By monitoring the rates of dye degradation, the photocatalytic activity of the biowaste 

material was assessed. This dye was selected as the standard material because it has a high molar 

extinction coefficient, effective adsorption on oxide surfaces, and high persistence when exposed 

to UV radiation. The studies were conducted using 100 mL beakers that contained 0.2 g of 

biowaste and a 100 mL solution of dye [6]. The reaction mixture was stored in darkness for 30 

minutes prior to irradiation, and samples were taken and evaluated on a regular basis until 

adsorption was finished after that samples were exposed to sunlight. In order to trace the 

maximum absorption band during the 120-minute then, samples were irradiated with sunlight. 

The samples are ejected and collected for every 15 minutes time interval. Finally graph plotted 

wavelength vs. absorbance [7]. 

1. Parameters affecting photodegradation: 

1.1. Effect of pH: 

The increased proton concentration in acidic solutions (pH 5) slows down the dye's 

photodegradation, resulting in reduced degradation efficiency. On the other hand, the presence of 

hydroxyl ions in an alkaline media (pH > 10) neutralises the acidic end products created by the 

photodegradation mechanism. When the initial pH of the reaction mixture was held at 11, a sharp 

decrease in degradation was noticed. As a result, in high pH ranges, the dye structure becomes 

chemically stable. After exposure to light, the dye's chromophores are still intact, which slows 

down the pace of degradation. Hence, the changes in the behavior of the dye molecule may be 

responsible for the change in the percentage degradation of dye at higher pH[9.1]. 

1.2. Effect of dye Concentration: 

The pace of degradation depends on the likelihood that OH radicals will develop on the 

catalyst surface and interact with dye molecules. There are more dye molecules available for 

excitation and energy transfer as the initial dye concentrations rise. The production of several 

monolayers of adsorbed dye on the catalyst surface, which is encouraged at high dye 

concentrations, may be connected to this dependence. The surface is not entirely covered until 

the critical level is reached, resulting in constant reaction rates On the other hand, there are a 

number of reasons why the efficiency of degradation decreases as dye concentration rises [9.2].  

1.3. Effect of Photocatalyst Concentration: 

The initial reaction rates were found to be directly proportional to catalyst concentration. 

The degradation rate for the decomposition of the dye was found to increase with an increase in 

catalyst concentration. An increased loading of catalyst increases the quantity of photons 

adsorbed and consequently the degradation rates [9.3]. 

Conclusion:  

By covalently attaching biowaste material, a brand-new in expensive catalyst was 

created. Using dye as a probe and a genuine sample from the dyeing of cloth, this material's 

potential as a photocatalyst was assessed. Both experiments demonstrated the biowaste material's 
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potential as a catalyst for the photodegradation of colours in water. The photocatalyst also shown 

its effectiveness in purifying water contaminated with ciprofloxacin. The results show that the 

synthesized catalyst has a wide range of possible applications in water and wastewater treatment 

reactors, particularly because of its thin biowaste chemically attached to an inexpensive and inert 

support in photocatalytic oxidation.  
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Abstract: 

The quality & health of soils not only determine agricultural sustainability but also 

environmental quality & the plant, animal & human health. Thus the land care & soil quality 

management assume great significance for ensuring agricultural sustainability which is inevitable 

to feed the burgeoning population The quality & health of soils not only determine agricultural 

sustainability but also environmental quality & the plant, animal & human health. Thus the land 

care & soil quality management assume great significance for ensuring agricultural sustainability 

which is inevitable to feed the burgeoning population The quality & health of soils not only 

determine agricultural sustainability but also environmental quality & the plant, animal & human 

health. Thus the land care & soil quality management assume great significance for ensuring 

agricultural sustainability which is inevitable to feed the burgeoning population A study was 

conducted on the analysis and assessment of soil for its Physicochemical properties in different 

agricultural areas from Palus Tehsil Dist.- Sangli (M.S.) India. The natural soil is clean, but due 

to the multifarious activities of humans, it gets polluted resulting in what is called soil pollution. 

Fifteen representative samples were obtained and analyzed for their pH, Electrical Conductivity, 

Sulphur, Phosphorus, Nitrogen, Potassium, Organic Carbon, Free Lime, Iron, Sodium, Copper, 

Zinc, etc. A soil analysis is used to determine the level of nutrients found in a soil sample. As 

such, it can only be as accurate as the sample taken in a particular field. The results of a soil 

analysis give information about the agricultural producer with an estimate of the amount of 

fertilizer nutrients needed to supplement those in the soil. Applying the appropriate type of 

needed fertilizer will give the agricultural a more reasonable chance to obtain the desired crop 

yield. Ensure the application of enough fertilizer to meet the requirements of the crop, a proper 

soil test will help while taking advantage of the nutrients already present in the soil. The aims of 

soil analysis are: To predict the increase in yields and profitability of fertilization (poor soils do 

not always provide yield increase due to fertilization because of possible limiting factors) and to 

save money and conserve energy by applying only the amount of fertilizer needed, to determine 

the level of availability of nutrients or the need for its introduction.  

Key Words: Physico-chemical, nutrients, fertilizer, pH, Electrical Conductivity, Nitrogen, 

Phosphorus, Potassium, Sulfur, Organic Carbon, Free Lime, Sodium, Iron, Manganese, Zinc, 

Copper 

Introduction:  

Crops require an abundant supply of the 16 essential nutrient elements to high yields of 

top quality. In addition to providing a place for crops to grow, the soil is the source of most of 

the essential nutrients required by the crops. Yields will decrease accordingly if nutrients are 

removed by one crop and not replaced for subsequent crop production. Soil is a product of 

several factors: the soil's parent materials (original minerals) interact over time,[1] the influence 

of climate, organisms, and relief. By way of numerous physical, chemical, and biological 

processes, undergoes continual soil development. Given its complexity and strong 

internal connectedness, soil ecologists regard soil as an ecosystem.[2] However, as demonstrated 

https://en.wikipedia.org/wiki/Parent_material
https://en.wikipedia.org/wiki/Soil#cite_note-Gilluly1975-4
https://en.wikipedia.org/wiki/Climate
https://en.wikipedia.org/wiki/Terrain
https://en.wikipedia.org/wiki/Connectedness
https://en.wikipedia.org/wiki/Soil_ecology
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Soil#cite_note-5
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by aquaponics, aeroponics, and hydroponics, soil material is not an absolute essential for 

agriculture, and soilless cropping systems have been claimed as the future of agriculture for the 

endless growing mankind.[3] Agricultural soil scientists study ways to 

make soils more productive. They classify soils and test them to determine whether they contain 

nutrients vital to plant growth. Such nutritional substances include compounds 

of nitrogen, phosphorus, and potassium.  

The movement of nutrients through the soil and the amount of nutrients absorbed by a 

plant's roots are investigated by Agricultural soil scientists. Agricultural soil scientists also 

examine the relation of roots to the soil and the development of roots. The structure and function 

of soils in relation to soil fertility are tried to understand by Some agricultural soil scientists. 

Agricultural soil science studies the chemical, biological, physical, and mineralogical 

composition of soils as they relate to agriculture. Agricultural soil scientists develop methods 

that will improve the use of soil and increase the production of food and fiber crops. Emphasis 

continues to grow on the importance of soil sustainability. Soil degradation such as lowered 

fertility, erosion, compaction, and contamination continues to be a serious concern.[4] Nitrogen 

(N), potassium (K), and Phosphorus (P) are very essential for plant growth and also for the 

strengthening of reproductive parts, activation of enzymes, and carbohydrate metabolism1. 

Potassium (K) is present in elemental form, exchangeable form, or as a part of mineral lattices. 

Calcium (Ca) and Magnesium (Mg) interfere in soil activity as well as activate a number of plant 

enzyme systems. Nitrogen and Phosphorous are not available to the plants directly. They are 

incorporated into the organic material. The deficiency of any of these elements has retarding 

effect on the growth of the plant. [5,6] 

Nutrient Symbol Form available Category 

Nitrogen N NO3, NH4
+ macronutrients required by plants 

in large amounts Phosphorus P PO4
-3 

Potassium K K + 

Calcium Ca Ca++ secondary nutrients required by 

plants in moderate amounts Magnesium Mg Mg++ 

Sulfur S SO4
-- 

Boron B HBO4
- micronutrients required by plants 

in small amounts Chlorine Cl Cl- 

Copper Cu Cu++ 

Iron Fe Fe2+, Fe3+ 

Manganese Mn Mn2+ 

Molybdenum Mo MoO4
- 

Zinc Zn Zn2+ 

Carbon  C CO2 Non-Fertilizer elements supplied 

through air, water, and soil 

nutrients 
Hydrogen H H2O 

Oxygen O O2 

 

Objectives of soil analysis:  

The basic objective of the soil-testing programme is to give farmers a service leading to 

better and more economic use of fertilizers and better soil management practices for increasing 

agricultural production. To provide an index of nutrient availability or supply in a given soil. The 

soil extract is designed to evaluate a portion of the nutrients from the same “pool” used by the 

plant. To determine the probability of obtaining a profitable response to fertilizer application. 

 To provide a basis for fertilizer recommendations for a given crop. To evaluate the 

fertility status of the soil and plan a nutrient management program [7].  

 

https://en.wikipedia.org/wiki/Aquaponics
https://en.wikipedia.org/wiki/Aeroponics
https://en.wikipedia.org/wiki/Hydroponics
https://en.wikipedia.org/wiki/Soil#cite_note-198
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Soil_fertility
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Phosphorus
https://en.wikipedia.org/wiki/Potassium
https://en.wikipedia.org/wiki/Plant_nutrition
https://en.wikipedia.org/wiki/Root
https://en.wikipedia.org/wiki/Agricultural_soil_science#cite_note-1


Bhumi Publishing, India 
 

30 
 
 

Importance of Soil Analysis: 

To optimize crop production. To protect the environment from contamination by runoff 

and leaching of excess fertilizers. To aid within the identification of plant culture issues. To 

improve the nutritional balance of the growing media and to save lots of cash and conserve 

energy by applying solely the quantity of fertilizer Pre- plant media analyses provide an 

indication of potential nutrient deficiencies, pH imbalance or excess soluble salts.  

Sample Collection: 

Sampling for soil fertility is usually confined to the plough layer (0-15 cm). which is 

enriched in humus and serves as the main storehouse of plant nutrients. Actually 1-10 g of soil 

used for each chemical analysis should represent the entire surface layer (0-15 cm) of soil.[23] 

The present study was carried out for Seventeen villages located in Palus Tehsil. The Soil 

samples were collected from different farm in the clean polythene bags, from seventeen different 

villages that are Kundal, Andhali, Dudhondi, Tupari, Ghogaon, Palus, Aamanapur, Yelavi, 

Ankalkhop, Burli, Balwadi, Morale, Dhangaon, Dahyari, Nagaon, Nagrale, and Bambwade. 

Material and Methods: 

Sample Parameters Methods 

Soil sample 

collected from 

different farm 

from different 

villeges 

pH pH metric method 

Electrical Conductivity potentiometric method 

available nitrogen Alkaline permanganate method 

available phosphorus Bray’s method 

available potassium Flame photometric method 

soil Organic Carbon walkley and Black Method 

available micronutrients (Zn, Cu, 

Fe, Mn, Na) 

DTPA extract method 

available Salt and free lime Standard laboratory method 

 

1. pH:  

pH level is the most significant property of soil, its effects on all other parameters of soil. 

Therefore, while analysing any kind of soil pH is considered [9]. If the pH is greater than 8.5 then 

it is said to be alkaline soil [9][10], less than 6 then it is said to be an acidic soil and the pH ranges 

from 6-8.5 it’s a normal soil and. Where the soil pH is between 5.5 and 7.5. is the correct 

balance. The acidity or basicity (alkalinity) of a soil is measured by pH. The pH of Soil is a key 

characteristic that can be used to make informative analysis both qualitative and quantitatively 

regarding soil characteristics.[8]  

2. Electrical conductivity: 

Electrical conductivity is used to check the quality of the soil. Electrical conductivity is 

also a very important property of the soil. It is a measure of ions present in solution. [11] With the 

increase in concentration of ions in soil, the electrical conductivity of a soil solution increases. 

To check health of soils, Electrical conductivity is a very quick, simple and inexpensive method. 

It is a measure of ions present in solution [12]. With the increase in concentration of ions in soil, 

the electrical conductivity of a soil solution also increases. The Electrical Conductivity (EC) of a 

normal soil should be less than 4mS/cm (<4mS/cm), [13] According to Abegunrin et. al (2013). 

Observed values are less than 4.0 mmho/cm.  

3. Phosphorus:  

Phosphorus is an important element present in every living cell. It is one of the most 

important micronutrients essential for plant growth. Phosphorus most often limits nutrients 

remains present in plant nuclei and act as an energy storage [14]. 

https://en.wikipedia.org/wiki/Acidity
https://en.wikipedia.org/wiki/Basicity
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Soil_pH#cite_note-1
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4. Potassium:  

Potassium plays an important role in different physiological processes of plants; it is the 

important elements for the development of the plant. It is involved in many plant metabolism 

reactions, ranging from lignin and cellulose used for the formation of cellular structural 

components, for regulation of photosynthesis and production of plant sugars that are used for 

various plant metabolic needs. 

5. Sulphur:  

Sulphur is as necessary as phosphorus and is considered an essential mineral [15]. Sulphur 

in plants helps form important enzymes and assists in the formation of plant proteins. It is needed 

in very low amount, but deficiency can cause serious plant health problems and loss of vitality. 

Historically and in literature sulphur is also called brimstone [16].  

6. Organic Carbon (OC):  

The Basis of soil fertility is soil organic carbon. Soil organic carbon releases nutrient for 

plant growth, promotes the structure, biological and physical health of soil, and is buffer against 

harmful substances. Increasing soil organic carbon has two benefits- as well as helping to 

mitigate climate change, it improves fertility and soil health. Many management practices that 

increase soil organic carbon also improve crop and pasture yields [17]. Soils containing greater 

than 12–18% organic carbon are generally classified as organic soils [18]. 

7. Calcium:  

It is present in the soil either as soluble Ca2 + on the base complex or as free Calcium 

carbonate (CaCO3). It has a double role in the fertility of soil. It acts as plant nutrient at the same 

level as N, P and Mg as well as a pH regulator.[19] 

8. Magnesium:  

It is the constituent of chlorophyll molecule, related to the metabolism of Phosphorus. It also 

activates number of plant enzymes. It is absorbed by the plant roots as Mg++ ion. [20,21] If the soil 

has deficiency of Mg, then the plant grown in such soil will become pale yellow and then turns 

brown and necrotic.[22] 

Result and Discussion: 

Village pH EC mmho/cm (N) 

Kg/ha 

(P) 

Kg/ha 

(K) 

Kg/ha 

OC % 

Kundal 7.92 0.178 100 8 202 0.11 

Andhali 7.82 0.234 188 62 524 3.43 

Dudhondi 7.52 0.512 163 15 618 1.01 

Tupari 7.66 0.326 90 5 108 0.04 

Ghogaon 7.75 0.469 90 25 538 0.38 

Palus 7.60 0.560 112 52 470 0.50 

Aamanapur 7.80 0.550 125 9 511 0.65 

Yelavi 8.15 1.000 112 22 363 0.59 

Ankalkhop 7.82 0.240 137 62 363 0.54 

Burli 7.60 2.400 165 62 1532 1.06 

Balwadi 7.96 0.327 138 11 255 0.78 

Morale 8.20 0.225 112 12 161 0.53 

Dhangaon 8.33 0.182 75 23 376 0.12 

Dahyari 8.13 0.195 138 65 914 0.74 

Nagaon 8.14 0.093 100 24 444 0.49 

Nagrale 7.20 0.093 188 65 538 1.51 

Bambwade 7.45 0.063 163 60 67 1.05 
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Village Free Lime % Na % Fe ppm Mn ppm Zn ppm Cu ppm 

 A 2.06 10 3.80 6.75 2.40 7.95 

B 9.3 19 4.30 8.05 2.35 5.00 

C 1.3 23 5.05 14.58 7.00 16.35 

D 2.1 16 7.05 9.46 0.95 6.15 

E 1.6 23 6.25 9.48 3.95 16.65 

F 3.6 30 9.35 7.56 4.22 21.20 

G 3.3 42 8.65 10.52 3.95 10.95 

H 12.5 51 0.25 2.80 1.80 5.20 

I 2.5 19 5.90 1.55 0.65 5.95 

J 7.9 63 19.65 22.41 7.40 8.90 

K 1.0 21 4.90 9.00 1.90 12.40 

L 6.3 12 8.60 11.55 2.30 6.05 

M 6.0 24 3.20 4.55 2.35 6.10 

N 4.6 25 2.10 2.20 2.80 4.00 

O 11.4 22 2.40 4.80 1.75 5.05 

P 10.1 21 8.10 6.58 6.60 13.75 

Q 10.1 6 6.00 5.38 0.90 5.70 

 

Conclusion: 

Physico-chemical analysis is the measurement of nutrients present in the soil and quality 

of soil. The Physico-chemical analysis of soil will provide the necessary information to set the 

target of nutrient application. It is then used to set up the target of nutrient application which is 

then used to calculate the rate of manure and fertilizer application to reduce cost. The results of 

tests from regular field sampling will allow the detection and monitoring of the changes in soil 

parameters [22] (pH, nutrients, salinity) with the time. It is must for the soil analysis results to be 

interpreted within the context of the expected yield response for the crop which is to be grown 

under the specific management and environmental conditions. The results depend on the quality 

of soil samples collected and also the strategy of sampling that is used.[22] If the samples are poor 

it will lead to inaccurate nutrient recommendations. Soil testing is an inexpensive practice to 

learn about the ability of soils to support crop growth. With knowledge of what each soil test 

value means, growers can make more informed crop input decisions to minimize risk and 

maximize profitability. 
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Abstract:  

According to the viewpoint of client assistance and based on network, this paper proposes 

a PC equipment checking framework dependent on cloud stage, what isolates the information 

procurement, stockpiling, and investigation dependent on distributed computing equipment 

observing framework. The PC equipment observing framework dependent on cloud stage 

isolates information stockpiling and access. The cloud stage binds together demonstrating 

investigation of capacity equipment boundaries for enormous measures of information, to give 

clients complete equipment upkeep data. This paper presents the general plan of the equipment 

checking framework, and afterward gives the framework structure and related key innovations of 

execution occurrence. 

Keywords: Computer hardware monitoring system; cloud computing   

Introduction: 

Checking PC equipment running boundaries is vital to equipment support. During 

equipment temperature checking, the high temperature prompts temperamental running of the PC 

framework, and surprisingly influencing the help life of the gear. Consequently, equipment 

boundaries checking is especially significant in unattended worker rooms, bunch workers and 

gigantic cloud worker stages. PCs, scratch pad PCs, advanced mobile phones, tablets or a shrewd 

terminal that can run program are frequently delivered by various makers having altogether 

different equipment piece and creation measure. It is hard to investigate viably the wellbeing 

status of the equipment gadget. We can evaluate all the more viably the wellbeing status of the 

equipment and do convenient upkeep in the event that we can do level and vertical displaying 

investigation of the chronicled information of the different boundaries of equipment, and the 

wellbeing status information of the comparable equipment hardware.  

Furthermore, the greater part of the current ventures or schools set up PC room climate 

observing frameworks to assemble PC equipment boundaries, for example, temperature 

checking. The deformity is that a significant speculation of equipment is needed to run and can't 

straightforwardly distinguish the temperature of the PC and different states and boundaries. 

Simultaneously it can't utilize the assets of existing PC framework itself. A wide range of 

figuring gadget and smart terminal support frequently can't peruse the client's set of experiences 

of equipment running boundaries. This likewise brings incredible bother for the equipment 

upkeep.  

In this paper, according to the client administration perspective and based on network 

observing boundaries, we propose a PC equipment checking framework dependent on cloud 

stage. It is a distributed computing equipment checking framework that isolates the information 

securing and capacity the board. The PC equipment checking framework dependent on cloud 

stage isolates information stockpiling and access. In light of the stage it brings together 

displaying investigation of capacity equipment boundaries of tremendous measures of 

information, to furnish clients with great equipment upkeep data. This paper presents the general 

plan of the equipment checking framework, and afterward gives the framework structure and 

related key advances of execution case. 
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System composition 

Through the checking programming to acquire the compelling boundaries by observing 

working boundaries of an assortment of PC equipment, working boundaries and related 

programming and through the organization timing to the checking worker to send all accessible; 

observing worker in the cloud gets and measurements, examination and preparing a wide range 

of boundary data, brought together calculation, in view of data of different boundaries controlled 

by observing PC equipment wellbeing state and save the boundary and state, speedily advise the 

clients of wellbeing status. The customer part can be made out of three sections: the customer 

part, the cloud administration module and the correspondence organization. The customer part is 

run on an observed PC or shrewd terminal, and the worker part is sent on the screen worker 

group.  

Communication protocol design 

The fundamental work measure is that the customer parts read a wide range of equipment 

and working boundaries of the machine, and the boundaries are communicated to the observing 

worker, and the running boundaries are handled by the checking worker in the cloud. The 

UDP/IP convention is utilized as the fundamental correspondence convention between the 

customer and the worker. Observing data information bundle design is as per the following: the 

fundamental information unit is 8 bytes, an information unit that addresses a boundary worth of 

an equipment gadget. The equipment gadget number is 1 byte, the worth scope of 0~255, it can 

communicate 256 sorts of equipment, like the arrangement in the arrangements of 1, express 

CPU, 2 express the memory, 3, said the hard plate, and so on The boundary type is a byte, range 

is from 0 to 255, can be communicated 256 sorts of boundaries, for example, arrangement 

arrangements 1 address temperature 2 said fan speed, three voltages and 4 addresses the 

recurrence and 5 addressing CPU use. The boundary esteem is 6 bytes, the initial 4 bytes address 

the number piece of the boundary, and the following two bytes address the decimal piece of the 

boundary. The correspondence convention to UDP/IP convention information transmission. 

Process design 

The process design of computer client components Set the significant working 

boundaries, including the worker IP address, port number and the time stretch to send 

information to the worker. Port number should be predictable with the worker, normally set the 

worker port number, and afterward as per the port number of the worker, to set the port number 

of the understanding programming. Start the product, the product is set to begin with the 

working framework to begin. Peruse the capacity worker IP address and clock time stretch. IP 

address can be set in the program and don't need to set. The default clock stretch is 60s, can be 

changed by the real circumstance.  

Customer parts to hang tight for the clock time to. At the point when the clock time, read 

the important equipment sensor boundaries and other working boundaries. Send the read 

information to the worker through the UDP/IP convention.  

The interaction plan of cloud worker's administration part  

The cloud administration part measure is first set up an audience port number on the 

worker side, and the progression is possibly done when the primary activity is completed. 

Subsequent to setting, this progression can be overlooked. Administration programming can set 

a default port number, in the event that you don't physically set, the product naturally takes the 

default port number. In the wake of beginning the cloud administration part, the assistance part 

gets the port number of the set listening port. The cloud worker's administration part listening the 

port. When there are new information bundles, investigation of the information bundle, 

fundamentally including: legitimacy confirmation, admittance to one another's IP address, 

admittance to the opposite side of the host name and equipment working boundaries. As 

indicated by the host name and IP address to decide if the customer has been tuning in the host 
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library, in case there is no expansion in the host data, in case there is to refresh the host state and 

saving. 
Parameter reading   

Presently PC framework motherboards, CPU and hard drive and other equipment gadgets are 

furnished with sensors, can gives CPU temperature, CPU voltage, CPU fan speed, the temperature 

inside the host and hard circle likewise gives the hard plate boundaries, for example, temperature and 

equipment sellers give the read sensor information access interface boundaries can be given by the 

working framework I/O interface work read out the motherboard BIOS put away in an assortment of 

sensors, real time information, significant boundaries are: temperature of CPU, CPU voltage, CPU 

fan speed, the temperature inside the host, hard circle temperature. As indicated by the need, you can 

likewise peruse the working framework to give the CPU use and different boundaries.  

At present customer framework motherboard, CPU and hard drive and other equipment 

gadgets are coordinated sensors, can gives CPU temperature, CPU voltage, CPU fan speed, 

centralized computer temperature, just as the hard circle likewise gives the hard plate boundaries, for 

example, temperature and equipment merchants give read related sensor information access interface. 

The fundamental strategy is to peruse the continuous boundaries of different sensors put away in the 

equipment through the API capacities given by the working framework. For example, in the windows 

framework would first be able to call API work Create File to open the gadget and returns a handle to 

a gadget related with. Then, at that point, and afterward call the API work Device Io Control capacity 

and driving correspondence program, and afterward read the different boundaries of the hardware. 

The essential strategy to get the working boundaries of the working framework is to call the interface 

capacities given by the working framework to finish the.  

In the customer parts, as well as perusing the equipment sensor boundaries, yet additionally 

can undoubtedly peruse the working framework to give an assortment of boundaries, like the 

utilization of CPU and other significant boundaries. As indicated by the real interest, you can 

likewise peruse some significant administrations, for example, Windows framework programming, 

including Server SQL and other running state boundaries for these workers to screen. The center 

capacity of the worker part is on the organization asset the executives and booking, for example asset 

booking, assignment and recuperation work. This is the asset the executives and booking module to 

understand the capacity of this layer, the piece work is like the customary independent working 

framework. The prerequisites for booking and the board of organization assets to address the issues 

of various the requirement for various qualities of various assets, procedures and techniques for 

planning, distribution and recuperation calculation dependent on the acknowledgment of assets on 

request versatility stream. The worker part likewise has interface with the interface module is utilized 

to understand the cooperation with the client, get and complete from the upper application and client 

demands. The worker has two uncommon the module, network correspondence and advancement 

module and organization correspondence and administration convention module. The customer 

network correspondence and streamlining module fundamentally finishes Interrupt start terminal 

interference, and the sign is communicated to the web worker, by the worker to manage. 

Organization correspondence and streamlining module of the worker end will react to demands from 

the customer. The first is an organization address relegated to the customer, to work with the ensuing 

correspondence; besides, it will on the client's character verification and will get back to help 

network independent framework model rundown of working frameworks to carry on a decision to the 

client; after clients pick what you need to run a working framework occasion, and afterward call the 

significant transmission convention will part of the information to the terminal, customer association.  

Virtual asset worker part driver module, is the organization dependent on interfere with the 

executives, complete the driver and the administration of virtual assets. Counting the accompanying 

three capacities: (1) on the actual equipment, for example, designs card, for example, driving, driving 

after all equipment gadgets independent organization framework in (2) in the genuine equipment 

drive dependent on the further arrangement of virtual assets, like the virtual CPU, virtual memory, 

virtual memory, virtual gear assets development, driving and the executives; (3) execution of huge 
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scope information stockpiling, network stockpiling and recovery of enormous information. Asset 

stockpiling and the board module depends on virtual organization stockpiling, further instances of the 

working framework, applications and information association, stockpiling and the executives for 

clients productively Visit. In view of distributed computing equipment checking framework 

equipment assets are partitioned into three classes: the first is made out of terminal, worker and 

organization equipment stage assets. Accordingly, with the conventional working framework just 

administration and booking applications. 

The analysis of communication efficiency 

Observing framework is regularly run on the current organization, all together not to 

influence the current arrangement of CPU use, and the qualities of the variety of boundaries like 

temperature, the circumstance of the customer parts can be to the extent that this would be possible, 

the default is 10s. General proposals are set to 30s. Simultaneously, quite far to lessen network 

traffic. For the checking framework, the measure of data is little. To decrease the effect of the current 

organization traffic, the creation takes on the UDP/IP convention between the host and the worker. IP 

convention related guidelines records, the host or organization gadget IP information detailed length 

will not be under 576 bytes, the initial 20 bytes of IP, the most extreme length of 40 bytes. In other 

words, IP net charge no less than 516 bytes’ length, and afterward deduct the UDP convention header 

8 bytes, 508 bytes. It tends to be assessed that the essential information unit of every transmission 

checking data can be finished in an information bundle in the organization when close to 56 units are 

free. For the most part can be perused in the BIOS equipment working boundaries have 30 or 

thereabouts, which is a significant CPU temperature, CPU fan speed, frame framework temperature 

and other key boundaries. In this manner, it can guarantee the observing data in a parcel to finish the 

transmission, there is no instance of split information bundles. Information doesn't exist on account 

of sub parcels; you can consider the utilization of the UDP convention such an easy route to lessen 

the effect of the current organization traffic however much as could be expected 

Conclusion: 

The equipment checking framework dependent on distributed computing is proposed in this 

paper. Through consistently perusing a wide range of boundaries of the sensor processing gadgets, 

and afterward sent to the cloud to store and break down information, it can decide the wellbeing 

status of PC types of gear. It has a decent expansibility. It can screen more definite PC activity 

boundaries. It can better and all the more successfully characterize PC running states. It is helpful for 

checking, the board and examination of equipment short comings, it can all the more viably keep up 

with hardware. In this paper, the equipment boundaries checking framework dependent on 

distributed computing can successfully lessen the expense of hardware support. 
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Abstract: 

The scope of this paper includes the development and execution of virtual lab on smart-

phone.  Virtual Intelligent Lab basically designs for Physics, Electronics and Computer Science 

students, teachers and researchers.  Virtual laboratory is more popular in educational Institutes.  

Virtual instruments allow us to change the Input values using virtual instruments and observed 

the results on the virtual Instrument. The display device shows the characteristics of devices 

using experiments.  The virtual experiment easily available on smart-phone and that will help 

students to perform it anywhere any time.  Web developers are able to create virtual laboratories 

for android phones.  Mobile phones are used as a front-end tool for Graphical User Interface 

(GUI). 

Keywords: SoftLab, Virtual Laboratory, Virtual Instruments, VIS Model. 

Introduction: 

Origin of the research problem 

 Science subjects always implement the characteristics of devices with basic experiments 

in physical laboratory. In subject like Physics, Electronics and computer science students, 

perform a large number of experiments in an academic year. Many times students do not get 

much more time to repeat experiments in physical laboratory during the academic session. Many 

institutes of the laboratories have lack in resources to perform experiments because they required 

the sophisticated instruments. Therefore to provide access to laboratory anytime and anywhere, 

concept of virtual laboratory is being developed. This virtual laboratory can available for the 

students of under graduate (UG) and post graduate (PG).  Some software’s like MatLab and 

LabView are available on internet to simulate the experiments. However, these software’s are 

generally available only in Institutes due to high cost and student can use them only during the 

stipulated time. It is therefore decided to develop software that performing individual 

experiments virtually on mobile screen. In this virtual laboratory we can perform all basic and 

advance experiments anytime and anywhere.  Virtual laboratory easily implement on 

smartphone. Smartphone easily handle the virtual instruments with the software programs.  

Problems with Physical Laboratories 

 A traditional physical laboratory requires purchasing high cost equipments. 

Reconfiguration and maintenance of these physical laboratories equipment are very costly.  

Therefore the traditional physical laboratory does not suitable to perform the experiments 

anytime and anywhere. 

1. In traditional laboratories institutions spend high amount on purchasing costly devices. 

2. In Physical lab, students and researchers can perform their experiments on these laboratories 

only during stipulated time slots. 

3. Cost of the traditional Laborites is much more costly and reconfiguration and reconstruction 

is more difficult.  

4. Maintenance cost is high.  

5. Lab assistant and teacher are required to perform the experiments.  

6. Not flexible and scalable.  

Plan of work: 

 For students, Experiments of Physics and Electronics with physical devices are very 

difficult to understand. The demonstration of experiments gives little idea to understand the 

practical based subjects. The teaching and learning of experiments has to be done during the 
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practical session during the institute stipulated slots. Actual devices are costly and require a 

storage area to perform the experiments. Students cannot repeat the work in their own house due 

to lack of devices. In this model we construct the SoftLab by using the simulation technique. The 

simulation is possible using computer programming language. This model gives live experiments 

using virtual SoftLab. The role of virtual laboratories in education is helping researcher/student 

to improve their understanding level. The Virtual Laboratory is a platform where user performs 

their experiment using scientific devices. SoftLab can use in many sophisticated laboratories and 

reduce the use of actual devices. It provides experiments facility with scientific devices. SoftLab 

is design, based on the simulation technique with software application programs. The practical 

and theoretically concept easily executed on virtual laboratory. SoftLab fully visualized so that 

we can easily compute the desire results. Virtual laboratory creates virtual interface with virtual 

experiments on SoftLab platform. 

The Virtual Lab is an application program providing virtual access to a variety of 

sophisticated scientific instruments. Animations Help Students to design virtual system, observed 

reading and construct new concepts with SoftLab. Students can interact with different electronics 

devices, and are also able to perform experimental observations through animation and 

simulation technology. In this model we will describe the theoretical framework and modeling of 

the system and can be divided into four parts: analysis, design, development and evaluation.  

SoftLab is a Virtual Laboratory that provides 

1. A visual Aid for your lectures. 

2. Regular homework that is fun and motivating for the students. 

3. A supplement to laboratory exercises. 

4. Basic opportunities for independent and highly motivated students. 

5. Evaluate their experiments without any risk. 

Advantages of SoftLab 

1. Using Simulation Software’s students and researchers can create their own experiments.  

2. Simulator is purely based on the software and similar to the actual hardware devices.  

3. Most Virtual Laboratories are free as compared to traditional laboratories.  

4. Virtual Laborites do not provide actual interface with physical devices.  

5. Virtual laboratories are built on concept of virtualization.  

6. Virtual laboratories are restricted by already defined algorithms in software.  

7. Problem solving and simulation is done using predefined algorithms. 

Objectives: 

The basic objective of this research is to provide a computer based solution to perform 

experiments in Electronics, physics anywhere and anytime. This is achieved through developing 

a SoftLab Platform. Using virtual platform the user can observed the result with simulations 

technique. This software tool will helps the students to make a circuit, check its correctness, 

perform the experiment and analyze the results.  

• Implements the basic characteristics of scientific devices. 

• Execute the virtual laboratory on smartphone anywhere and anytime. 

• Evaluate and identify the best quality virtual application that makes information available for 

student/researcher to implement the experiments.  

• Design and implements SoftLab to improve the working of scientific devices.  

• Reduce the risk of damage the actual device during performing the experiment on traditional 

laboratory. 

Working flow of VIS: 

Virtual Intelligent System basically designs for the students, teachers and researcher. 

Basic courses available for the user such as Characteristic of Solid state devices, Application of 

solid state devices, Digital Electronics and Communication Electronics. These courses have the 

Virtual Classroom and the Virtual Laboratory. In virtual classroom we describe the purpose of 
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experiment, experimental procedure and circuit connection help with virtual instruments, 

probable observation and its application. In Virtual Laboratory we make available virtual 

Instruments for circuit connection and observed the results on the screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: working flow of VIS 

 

Mobile Technology 

Mobiles device are become a necessity of life. Most of us have mobile phone whether it 

is an Android or iOS does not really matters. A mobile does not have any boundaries and mobile 

applications have equally important since mobile apps are used not only for utility but for each 

and every aspect of our life. We design and develop custom apps for Android devices for smart 

phones. Now a day’s mobile device use by the students to did their regular work. This device 

easily executes the web based software to perform the simulations. This device shows the GPS 

location of the students that they perform the experiment on which locations. Mobile application 

development is most important in software industry.  

 

 
 

Expected Conclusions: 

SoftLab will help students of various departments to perform and practice experiments to 

improve their understanding of the subject. This research paper proposed architecture of virtual 

laboratory design using VIS Model for smart phones. Android applications provide very 

attractive GUI with mobility makes these types of laboratories flexible. As compared to 

traditional laboratories our mobile virtual laboratory is re-configurable, flexible, scalable, 

isolated, cost efficient and secure. Researchers and students can make use of these laboratories 

using mobile phones on all location and time. 
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Abstract: 

Artificial intelligence has the capacity to store, retrieve, and discover patterns in order to 

better inform action and process data. Writing quality requirements is crucial since the majority 

of software projects entail rework and faults discovered during requirement collecting. As a 

result, bad requirement collecting led to unsuccessful software projects. NLP is a term for the 

technology that allows computers to understand, analyze, and interpret human language. The 

approach described in this review paper for converting software requirements expressed in plain 

language to formal specifications. In software engineering, the classification of functional and 

nonfunctional requirements has become essential. Discovering and classifying functional (F), 

nonfunctional (NF), and their subclasses of requirements are the goals of this work. The purpose 

of this paper is to help people produce application software, such as software designers, testers, 

etc. Faster software development and delivery are other benefits of this review paper. This paper 

identifies and addresses the difficulties requirements engineering faces while developing 

complicated AI systems. 

Keywords: A.I., ML, NLP, SDLC 

Introduction: 

Software requirements elicitation, analysis, specification, and validation, as well as 

management and documenting of requirements during the course of the software product life 

cycle, are all things that Requirement Engineering is concerned with (SDLC).Artificial 

intelligence is changing practically every aspect of business, and software development is not an 

exception to this trend. The requirement analysis stage has been the subject of several research 

(Belan et al., 2019). AI is a subset of artificial intelligence that uses computer systems to 

simulate human cognition and behavior in order to solve knowledge-intensive problems in the 

real world. Individual human acts include things like reading, seeing, experiencing the world, 

communicating, and learning, reflecting, and making decisions. Artificial intelligence is also 

used to describe the ability to store, retrieve, and detect data patterns in order to make 

judgments and act on data in a productive and economical way (Naikwadi et al., 2021). 

Habib discusses the method, which starts with sentence processing, continues with 

applying morphological analysis to the specifications, and finally ends with the tokenization 

approach, which provides us with a form of words that can be utilized in our applications. Each 

word in a phrase receives an acronym thanks to the Part of Speech (PoS) mechanism. The results 

are subjected to a variety of potential analytics using chunking and parsing. Then, using the 

grammar parsing procedure, they apply a syntactic analysis to a string of words to create a 

parsing tree. Thus, a parsing tree is produced. The complete research shows that the data taken 

from the parsing tree creates the ER diagram in the conclusion (Habib, 2019).With the 

introduction of machine learning (ML), software development is moving away from the old 

model in which people hard-code algorithms and toward ML systems that are created by learning 

from data (Giray, G., 2021). 
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Artificial intelligence will likely have an influence on software development in the future 

as organizations become more interested in these technologies. This paper focus is on problems 

that might occur when using Requirement Engineering as a systematic method for creating 

software with an AI background. 

Background: 

AI now relies on artificial structures and focuses mostly on reproduction, but automation 

of software engineering processes comes with a significant benefit: when used properly, AI 

technologies allow human developers to increase their creative potential. Fatwanto, suggested 

technique was made to convert software requirements supplied in natural language format into 

more explicit specifications. A collection of formal requirements specifications written in a 

scenario-like style may be created by transforming a "natural" needs specification using the 

suggested set of rules adapted from the Reed-Kellogg system (Fatwanto, 2013). By boosting 

productivity and project success rates, AI has the potential to revolutionize project management. 

In order to enhance agile project management, this article presents a paradigm for using artificial 

intelligence (AI) technology (Grundy, 2019). Disambiguating natural language requirements, 

creating knowledge-based systems and ontologies to manage requirements and model problem 

domains, and using computational intelligence to address the issues of incompleteness and 

requirement prioritization are just a few ways artificial intelligence can assist in the requirements 

engineering phase (Ammar et al, 2012). Eman S. Btoush and Mustafa M. Hammad come to the 

conclusion that natural language documents are the best source of information for creating the 

ER data model because they can be used to extract ER elements from natural language 

requirements using Natural Language Processing (NLP). This method demonstrates how to 

extract composite attributes, cardinalities, weak attributes, etc. using natural language processing 

methods including tokenization, tagging POS, chunking, and parsing based on syntactic heuristic 

rules (Btoush  & Hammad, 2015). Kurtanovi tested an F/NFR binary supervised classifier that 

classifies requirements as functional (FR) or nonfunctional (NFR) automatically (NFR). Part of 

speech tags is among the most informative characteristics, with the cardinal number emerging as 

the top individual feature, according to our research. We obtain precision and recall of 92% 

using carefully chosen features that include bigrams, trigrams, and bags of words while filtering 

out stop words and punctuation. When categorizing NFRs with automated feature selection and 

simply using word features, we get greater recalls but poorer precision than when using extra 

syntax and meta-data features. 

Challenges in AI software development: 

According to one of the large organizations with significant experience in AI 

development, a two-phase study was conducted to observe how their software teams develop AI-

based applications. The study consisted of a series of interviews to gather the major topics and a 

large-scale survey about the identified topics. Researchers discovered that different teams have 

integrated the new workflow into pre-existing, highly developed, agile-like SE processes, 

offering insights regarding a number of engineering difficulties that businesses could encounter 

while creating large systems based on AI: support for the whole pipeline; data availability, 

collection, cleaning, and management; education and training; model interpretation and 

debugging; model evolution; model assessment; compliance; and a range of perspectives 

(Amershi et al, 2019). 

 Requirements in unstructured natural language, free follow English. There are following 

common issues of natural language. 

✓ Ambiguity, Vagueness and Subjectivity 

✓ Conflicting 

✓ volatile  

✓ Missing Triggers 

✓ Incomplete Logic (Ammar et al, 2012).  
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To summarize these findings, AI currently needs human assistance to choose an 

appropriate planning algorithm for the particular issue set. It hasn't yet been done to put AI 

algorithms to use in creating and scheduling new projects (Barenkamp et al, 2020). 

Future scope: 

Future research may suggest fresh strategies to solve these difficulties together with 

strong validation findings. It may be possible to direct future research on integrating AI 

approaches into various phases of the requirements analysis process. The Requirement 

Engineering specialists may receive significant guidance from this study to develop high-quality 

software quickly and affordably. When automated technologies are used to help the requirement 

analysis process, the cost and duration of software development are reduced. Due to requirement 

gathering, verification, and traceability, the requirement analysis phase of the SDLC requires 

more work. 

Discussion:  

➢ Before using NLP for requirement engineering, we should do a few basic actions. 

✓ Modeling and domain knowledge 

✓ Common vocabulary and understanding of a domain 

✓ Identify system objects / Events /Condition / Response / State and Relation 

➢ We can extract entities and their characteristics using NLP. 

➢ The machine learning model receives historical data, which is then put into the prediction 

model. The prediction model's accuracy must be at least as excellent as the data's 

accuracy. 

Conclusion: 

Collecting information about the business challenge and the present situation from the 

market is a phase in the requirement-gathering process. Identifying the important stakeholders 

and their requirements is another step. User stories, scenarios, and use cases may be used by AI 

to understand requirements and then interpret them using machine learning methods. It is clear 

from the description above that each problem's primary cause is the high level of human 

participation in the process. Modern artificial intelligence (AI) approaches can restrict this 

influence to some extent and seem to provide some positive outcomes. The manual classification 

of functional and non-functional requirements takes time. Machine learning techniques increase 

the system's performance in comparison to even more traditional manual classification methods. 

The future of software development will undoubtedly be impacted by artificial 

intelligence as businesses show increasing interest in these technologies. 
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Abstract:  

Cloud computing means the applications delivered as services over the internet and the 

hardware and system software in the data centers that provides those services. Cloud computing 

has huge popularity in industry. Sharing and managing resources is easy in cloud computing 

that’s why it is one of the dominant fields of computing. Cloud technology offers many 

applications in various fields like business, data storage, entertainment, management, social 

networking, education, art, GPS etc. In this paper, we provide an overall perception on cloud 

computing and draw attention to its applications. 

Keywords: Cloud computing, services 

Introduction: 

 A Cloud is a type of parallel and distributed system consisting of a collection of 

interconnected and virtualized computers. Cloud computing focuses on delivering services with a 

given pricing model; in most of cases “pay-per-us” strategy. It makes possible to access online 

storage, with no or minimal upfront costs. Nowadays, cloud is the most excellent solution for 

those who are looking for quick implementation techniques. Cloud services can be leveraged at a 

personal level as well as at an organizational level. At the organizational level, we usually have a 

huge amount of data to store and as the company grows, its data also grows. Hence any 

organization would need more storage options or we can say it would need an expansion of 

storage services after a certain point of time. This will lead to an increase in the capacity of on-

premise data centers. The installation and maintenance of such data centers is costly. So using a 

cloud is a good escape from this situation. In this paper we will discuss the real-time applications 

of cloud computing. 

Scientific Applications of Cloud Computing: 

 Scientific applications are a sector that is increasingly using cloud computing systems 

and technologies. Cloud computing systems needs of different types of applications in scientific 

domain: High Performance Computing applications, High Throughput Computing. Various 

applications of cloud computing in the field of science are ECG analysis, Cancer diagnosis etc. 

Healthcare: ECG Analysis in the Cloud 

 An electrocardiogram (ECG) is a simple test that can be used to check your heart's 

rhythm and electrical activity. The healthcare specialist’s visual analysis of ECG states the 

identification of all abnormal heartbeats that occur in an ECG recording to provide a patient with 

a diagnosis. Cloud computing technologies allow the remote monitoring of a patients heartbeat 

data, its analysis in minimum time, and the notification of first-aid personnel. This way a patient 

at risk can be continuously monitored without going to hospital for ECG analysis. 

Healthcare: Cancer Diagnosis 

Cancer is a common global problem and a major obstacle to national, regional, and global 

development. Cloud computing (CC) plays a pivotal role in the managing of cancer big data by 

providing powerful processing, infinite storage, accessibility, scalability, and cost-effectiveness 

computational resources. Cancer care is complex and requires the involvement of different 

specialists from different departments for the same patient. So it generates large amount of data. 

To manage such data for use in planning and policy-making in cancer prevention, diagnosis, and 

treatment, health care organizations need to use technological infrastructures that have potentials 

for storing, processing, integrating, and analyzing these data at a high speed and with a high 
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quality. Cloud computing is one solution that allows for the management of big data in 

healthcare in a secure environment. 

Social Networking: 

 Social networking are grown in the last years. In order to manage their traffic, services 

like Facebook, Instagram, have used Cloud Computing technologies.  Videos and photographs 

are the most popular content on social media, which essentially use up the maximum space 

allocated to them. They have the capacity to slow down applications and servers with all of their 

resource demands. Cloud computing vendors such as Salesforce and Amazon nowadays provide 

varied services including Customer Relationship Management (CRM) and Enterprise Resource 

Planning (ERP). Cloud computing becomes helpful by reducing the cost of data backup and 

recovery in case of a disaster. 

Multiplayer Online Gaming: 

Online gaming is electronic game playing over a computer network, particularly over the 

Internet. Online game supports hundreds of player in the same session. Cloud computing 

technologies can provide the required elasticity for seamlessly processing these workloads when 

the number of users increases.  

Educational Applications: 

The use of cloud technologies in the educational process is becoming more and more 

popular and opens up many opportunities, both for educational institutions, teachers, and 

students. With cloud-based software, it becomes possible for educational organizations to have 

virtual classrooms for the students. The concept reduces the infrastructural costs to a 

considerable extent. They can even reduce the expenses of on boarding regular teachers in their 

faculty.  

Media Applications: 

People now prefer streaming platforms that give them the freedom to watch their favorite 

content anytime, anywhere. A cloud video streaming solution involves streaming and storing 

videos in the cloud using a network of video streaming servers in the cloud. An example of a 

cloud-based streaming service provider is Netflix. Netflix uses a cloud media player and cloud-

based media server for cloud-based video streaming, cloud video processing, cloud-based video 

encoding, cloud media analysis, and more. One of the popular examples of cloud video 

streaming services include YouTube. 

Cloud audio streaming means delivering audio, such as music, over the internet. With 

cloud music services, you can access songs online and listen to them whenever you want. Some 

cloud-based music streaming services also provide cloud storage for audio files. An example of a 

cloud-based audio streaming service is Spotify, which allows you to stream music over the 

internet via an audio cloud player. Spotify also allows users to create saved playlists, store songs, 

and listen in offline mode. 

Satellite Image Processing: 

Satellite images are images of the earth collected through satellites. These images are 

used for weather forecasting, navigation, cartography, and more. Since satellites produce a large 

amount of image data, scientists and researchers need advanced image analysis tools and 

powerful computing resources to process these images, which the image processing cloud can 

provide. 

Conclusion: 

 Different application domains can take advantage from Cloud Computing. Cloud 

Computing has its applications in almost all the fields such as business, entertainment, data 

storage, social networking, management, entertainment, education, art and global positioning 

system. 
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Abstract: 

 Most healthcare institutions in India have adopted Electronic Health Record (EHR) 

Systems for improved and efficient patient coordination as well as increased patient 

participation. Only Implementing Electronic Health Record Systems is not enough. Besides 

implementation, maintaining security at different levels and ease of use is essential. Though 

Health organizations are using computerized management systems, Security issues and role-

based access have become great challenges. Blockchain is one of the booming technology; can 

be an elegant solution for such issues. This paper portrays an innovative framework that 

facilitates Data Security and Role-based Access to Electronic Health Records by using 

blockchain technology. Authors have used RecordsKeeper blockchain framework. The data 

uploaded to RecordsKeeper is not encrypted by default. So, authors have attempted to implement 

data security, support for big data, and role-based access control in the existing framework. 

Keywords: Electronic Health Record, Blockchain, RecordsKeeper, Data Security, Encryption 

Introduction: 

According to Indian National Health Policy 2017, Digital Health has got paramount 

importance. In the last decade, the Healthcare domain has been highly influenced by cognizance 

of the benefits of the IT Sector. The use of EHR management systems has remarkably increased 

the engagement and participation of all the stakeholders of the Healthcare ecosystem, Doctors, 

Patients, Nurses, and Pathologists.  But, in every health institution, EHR systems are developed 

by using different platforms and by IT vendors. However, all the EHR management system 

implementations are unique as per the need of stakeholders, it can create a hassle when sharing 

EHR with other hospitals due to a gap in standardization of data format. So, there is a need to 

coincide into a single framework to achieve interoperability without compromising data security. 

With the prime principles of 'capture data once and use many times, and 'move from silos to 

systems,' the National Digital Health Blueprint (NDHB) provides clear guidance for all 

stakeholders to engage and contribute to strengthening health systems in India [1][2]. 

EHR incorporates a variety of data; most of the time the data is unstructured (medical 

images) or semi-structured (Log entries, prescriptions, etc.). Over time, it becomes a crisis to 

manage such big data for healthcare institutions. Cloud is a prominent solution for this issue. 

But, it would be better to have a cloud-based distributed ledger to retain standardization as well 

as interoperability; where Blockchain technology comes into the picture. Although the 

blockchain technology was first introduced through Bitcoin, extending its usage to non-financial 

applications, such as managing electronic medical records [10]. 

A Prime objective of HIPAA 1996 Privacy Rule is to ensure that individuals’ health 

information is secured while allowing the convenient flow of protected health information 

needed to provide that leads to promoting high-quality health care and protection of the public’s 

health and well-being. Entities considered for the concerned rule are Healthcare providers, 

Health Plans, Healthcare clearinghouses, and Business associates [4]. The authors mentioned that 

backbreaking challenges for EHR adoption are privacy and security concerns of protected health 
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information. Besides, there is a wide range of security techniques that could be adopted to 

prevent unauthorized access to electronic health records [5].  EHR systems allow efficient 

sharing of important medical information among stakeholders very easily. Also, patient 

information can be accessed and updated as a patient undergoes treatment [6]. Research has 

reported privacy and security issues in each phase of the big data lifecycle. Authors have 

reviewed and exhibited, encryption and anonymization as the privacy preservation methods [7]. 

One can analyze the failure of the healthcare sector on the grounds of the inefficient record 

management system. With improper EHR management there is the possibility of severe plights 

such as misplacement of documents, Data loss, Data integrity issues, etc., which leads to 

unnecessary delay of treatment and sometimes death of the patient [8].  

 In the backdrop of the research portrayed above, there is a strong relation between Data 

security and the adoption of the EHR system. In the present study, the authors have portrayed an 

innovative framework that facilitates Security and authorized Access to Electronic Health 

Records by using blockchain technology. 

Materials and Methods: 

Blockchain is enriched by its dominating characteristics such as decentralized, 

distributed, secure and faster, transparent, immutable, and insusceptible to tampering. Authors 

have used RecordsKeeper Blockchain framework, and Online SHA256 converter for the 

proposed implementation. Following are the major steps carried out: 

● Creating, publishing, and retrieving patient records by using RecordsKeeper blockchain 

framework.  

● Integrating encryption strategy to ensure data integrity. 

Existing Records Keeper blockchain framework 

 
Figure 1: Record creation with Records Keeper Blockchain Framework 

 

RecordsKeeper is a public blockchain framework used for secured recordkeeping [3]. 

Once the records are published on the RecordsKeeper blockchain can’t be altered by the owner 

also. Authors have used the RecordsKeeper Test network for the current study. This section 

briefs the phases of record management in RecordsKeeper: 

a. Generation of XRK Wallet - XRK are the tokens used as an incentive and payment model 

for uploading records and data onto the RecordsKeeper blockchain. XRK tokens are used 

as fees for uploading the records over the RecordsKeeper blockchain. User name and 
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email are provided to generate new XRK Wallet. This XRK wallet incorporates: xrk-

wallet-address, xrk-wallet-private-key, and xrk-wallet- public-key. XRK wallet address is 

used to initiate RecordsKeeper. 

b. Record Creation - To create new record, one has to specify two things: Record Identifier 

Key and Data. Record Identifier Key is a Data identifier which is associated with data 

and it will be publically visible on blockchain; while Data is the actual record, can 

support numerous formats like JSON, digest, hexcode, and text. For testing purposes, the 

authors have entered Patient_ID as an identifier key. Here, Identifier_key is 

‘HB_AA001’. Sample Patient medical Record is taken down in the form of ‘JSON’ as 

shown in figure 1.  

c. Publish Record - This phase contains two fundamental actions review and authorize 

records so that Record block is ready to be published on the Blockchain network 

d. Retrieve Record - By providing a Record Identifier one can retrieve all the associated 

records  

Gaps in the existing framework: 

The above illustrated existing blockchain framework subsidizes public blockchain 

networks, which by default doesn’t support data encryption. So, Patient records store can be 

retrieved by any node on the network just by obtaining the associated Patient_ID and Data 

privacy gets compromised. For the existing framework, it is strongly recommended that upload 

lightweight textual files only. But in the healthcare domain, most of the data generated is 

unstructured which may lead to a generation of Big Data; for which the current framework 

structure is not suitable. 

Structural Design of Proposed Framework  

This section illustrates the structural design and technicalities of the proposed framework 

that integrates Data encryption, Off-chain storage, and Uniform storage technique for all types of 

data. 

1. Data Storage and Sharing Framework 

The proposed framework subsidizes off-chain storage of encrypted Electronic health 

records. Actual data will be stored in the cloud to allow On-Demand and broad network access to 

unstructured and semi-structured data. For such data storage, MongoDB is the best suited 

NoSQL database. MongoDB Atlas is Cloud-hosted Database-As-a-Service. It has become one of 

the prominent cloud offerings as it possesses characteristic features like reduced TCO(Total Cost 

of Ownership) and Flexibility(Elasticity, Scalability) [11]. 

Secured access and retrieval are the prime security concerns in the EHR management 

system. By assigning role-based privileges to all the stakeholders in the Health network, one can 

achieve strong access control mechanisms that lead to secure data usage [15]. Figure 2 gives a 

flow of work for publishing records on blockchain. 

Following are the phases of data storage and sharing activities: 

a. Store all the Patient data on cloud.  

b. Set Access privileges for other users in network 

c. Encrypt Patient record. 

d. Create a record block including hash of patient record and Record identifier.  

e. Share Patient_ID.  
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Figure 2: Workflow for publishing records on blockchain 

 

Data Integrity Check  

 
Figure 3: Workflow for checking the integrity of data 
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The workflow of data integrity check facilitated by encryption is shown in figure 3. At 

the time of retrieval of the Patient record, a user has to provide an associated Record Identifier 

i.e. Patient_ID. Once Patient_ID is provided the user will receive a Hash value as well as a Cloud 

link for the record. If the user requesting for Patient Record is an authentic user, then only he will 

get access to the record otherwise access is denied. For checking the originality of the data, a 

user has to create a hash for the retrieved data by using the online hash generator. After that, the 

user will compare the retrieved hash and generated hash; if both hash values are the same then 

the retrieved data is unaltered. In other cases if hash values are different, it denotes data integrity 

is compromised. 

Support for uploading images and handling Big Data  

Data having the following format can only be uploaded to Records-Keeper: JSON, digest, 

hexcode, text. By using the proposed mechanism one can efficiently upload images to block-

chain. First we have to generate hash for the image file. For hash generation researcher used 

online tool SHA256 converter to generate hash of the record [9] 

Generally, EHR contains unstructured data such as images and video files. 10-15 minutes 

High definition video file or about 300 HD images require approximately 1GB of memory 

[13][14]. Over the time such unstructured data generation leads to Big Data. For handling this 

Big Data one can use compression mechanism, compress files By using LZW lossless 

compression algorithm with help of online compressor [12] or upload compressed file on 

NoSQL Document Database, then store hash on the blockchain. For verification one can check 

hash of file stored on database.  

Results and Discussion: 

Table 1 explains the features of an existing framework and proposed framework. Thus 

derived healthcare record security solution endorses the following functionalities-:  

1. Data Encryption results in the retention of data privacy 

2. Off-chain storage of records helps to reduce overhead on the block-chain network 

 

Table 1: Existing Framework Vs. Proposed Framework 

Existing Framework Proposed Framework 

Data Encryption is not provided Data Encryption is provided 

More prone Eavesdropping attack As data is encrypted, eavesdropping is not 

possible 
Data storage on the blockchain itself(On-

chain storage) 

Off-chain data storage 

More no. of XRK tokens are required as 

compared to proposed system 

Less no. of XRK tokens are required  

Not suitable for Big Data Storage Suitable for Big Data Storage 

Supports direct storage of JSON, digest, 

hexcode, text data formats. So, Image data 

storage requires different mechanism 

Supports homogeneous strategy for any kind 

of data storage 

 

Conclusion: 

EHR systems allow organized sharing of sensitive medical data among all the 

stakeholders for the sake of improving the quality of healthcare services. In the concerned 

system, privacy and security are the key challenges, since the patient may confront severe affairs 

if protected information is disclosed. So, just by applying some numerous standards and 
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regulations regarding Security and privacy to EHR system, one can achieve a desirable secured 

system for managing Patient’s sensitive data. In the proposed study, researchers have identified 

and adopted potential of blockchain technology for preserving privacy and security aspects of the 

EHRs systems. This work can be extended by embedding recordskeeper framework to custom 

web application  
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Abstract:   

Poultry is the main source of income for the farmers in drought hit parts of India. Poultry 

farming requires continuous monitoring of the well-being of the birds and the environmental 

condition in the barn. Manpower shortage has made poultry a loss making farming. The advent 

of digital technology has automated the farming process in many ways. Internet of Things (IoT) 

and microcontrollers is used in poultry farming for monitoring the health of the birds and 

maintenance of favorable environmental condition in the barn. The adoption of IoT has resulted 

in the production of high quality meat and eggs at a low production cost. Automation has 

motivated many farmers to confidently do poultry farming and made it as a profitable farming. 

Poultry is now a major contributor of protein rich low fat food of the human food chain. 

Keywords: Internet of Things, Sensors, Microcontroller, Poultry, Automation 

Introduction:  

The explosion in the world’s population demands the need for food production in large 

scale. Protein and carbohydrates are main source of energy for human beings. People consume a 

well-balanced meal consisting of vegetables, meat and egg. Meat and egg are the best source of 

protein. This warrants the need to increase the productivity of meat and egg in manifold. Poultry 

farming is highly labor intensive farming. When it is done in large scale, requires a huge 

manpower to monitor the well-being of the birds and serenity of the barn. Shortage of manpower 

is one of the major threat faced by the farmers who do poultry in large scale which in turn made 

it a loss making venture. To overcome this issue, the farmers are forced to adopt technology in 

their poultry farms for various purpose. Internet of Things (IoT), which is a hybrid of hardware 

and software technologies have become one of the enablers to automate the various day-to-day 

activities in a poultry farm.  The data collected using IoT sensors are processed using a 

microcontroller and actuators are activated accordingly accompanied with a mobile application. 

The data that is collected can be further used for prediction, detection of disease and proactive 

decision making [1]. This chapter presents the various IoT sensors that are used to monitor the 

health of the chicken and the eco system of the farm, facilitating to high production in meat and 

eggs for the human food chain as shown in figure 1. 

 
Figure 1: An integrated IoT based mobile application for a poultry farm [2] 
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Related work: 

The research community has published many findings on digital technology that is used 

in poultry farming for the monitoring of the birds and climate of the barn. 

Wireless and mobile sensor networks are used to monitor the prevailing environmental 

parameters of the barn in [3] with a combination of temperature and humidity sensor, gas sensor 

and microcontrollers. Exclusive IoT sensors, QR code technology along with cloud computing 

technology and an android application is suggested in [4] for effective control of farm 

environment parameters. A smart control system is implemented using Node MCU ESP8266, 

IoT sensors, actuators, data acquisition and storage in cloud along with a reporting tool to be 

used by the farm manager is also implemented in [5] supported with Android app. Manpower is 

substituted with the IoT based system to monitor the well-being and environment in [6]. An IoT 

robot is designed in [7] to collect valuable data in barn, processed using a high-end systems to 

generate reports to take a decision. In order to maintain a favorable living condition in the farm, 

temperature, humidity and the content of the air is continuously monitored using IoT sensors in 

[8] 

IoT   

Internet of Things is interconnection of physical entities that are embedded with sensors, 

software and related technologies to interact and exchange data with other such connected 

objects 

IoT Sensors   

A hardware object that are capable to detect the change in environment, collect and 

disseminate data if they are networked. For example they sense or detect weather, movement, 

pressure and many more phenomenon.  

General classification of sensors 

Sensors are generally classified as following types: 

• Active & Passive Sensors  

• Contact & Non-Contact Sensors 

• Absolute & Relative Sensors 

• Analog & Digital Sensors 

• Miscellaneous Sensors 

Active Sensors require dedicated external power source for their normal function – Eg. GPS and 

Ultrasonic sensors 

Passive sensors receive enough electrical power from the environment – Eg. Thermal sensors 

Contact sensors require physical contact with environmental stimulus the sensor is measuring – 

Eg. Touch Sensor 

Non-contact sensors does not require physical contacts – Eg. Optical sensors 

Absolute sensors provide absolute reading – Eg. Thermistors 

Relative sensors provide a measurements relative to something that is fixed or variable – Eg. 

Thermocouple 

Analog sensors produce continuous output signal proportional to the measurement – Eg. LDR 

(Light Detection Resistor) 

Digital sensors convert the measurement into digital signals – Eg. Inertial measurement units 

Miscellaneous sensors are those that cannot fit into any of the above category – Eg. Biological, 

Chemical 

IoT sensors used in real time applications 

• Temperature Sensors – senses the temperature of air, object, water and soil. It converts 

the temperature into electrical signals   
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• Pressure sensors – senses the pressure applied on per unit area of it. Detects atmospheric, 

gas and liquid pressure. 

• Motion sensors – senses movement of objects by means of sound. Used in intrusion 

detection and security. 

• Level sensors – senses the level of liquid and convert into a signal. Used in water level 

controllers 

• Image sensors – captures image for further processing it. Used in attendance management 

systems. 

• Water quality sensors – used to detect purity of water by sensing the ingredients. 

• Chemical sensors – senses the presence of particular chemical substance in a component.  

• Gas sensors – senses the presence of a particular type of gas in atmosphere. Used to 

detect purity of air. 

• Smoke sensors – senses the presence of smoke or fire. Used in fire alarms 

• Infrared (IR) sensors – senses the presence of infrared radiations. Used in non-contact 

medical applications 

• Acceleration sensors – senses the acceleration of objects by measuring the rate of change 

in velocity. 

• Gyroscopic sensors – senses the angular velocity of objects. 

• Humidity sensors – senses the presence of humidity in air. Used in air conditioners. 

• Optical sensors – senses by interruption of light source. Used in automobiles. 

 

 
Figure 2: Types of IoT sensors used in real time applications [9] 

 

A labelled pictorial representation of a few very common sensors is shown in the figure 

3. Most of them are used in real time applications. 

 



Bhumi Publishing, India 
 

58 
 
 

 
Figure 3: Depiction of a few IoT sensors [10] 

 

IoT Sensors in Poultry 

IoT sensors are extensively used in mid and large scale poultry farms. They are used to 

sense the well-being of the birds and monitor the environmental conditions of the barn. To be 

very specific, they measure the presence of Carbon Dioxide (Co2), Ammonia (NH3), noise, light, 

temperature and humidity at an accepted level. These parameters are the boosters of the 

production of rich quality meat and eggs. The sensors used are humidity, temperature, dust 

particle, gas and light.  

In [11], an IoT enabled cloud based deep learning technology is proposed for early 

detection of ailments in birds. The figure 4 shows the architectural diagram of the proposed 

approach. Wearable sensors such as accelerometer and gyro devices are used to continuously 

track the individual bird. Specific behaviors of the bird such as dustbathing, pecking and 

preening are monitored. These behaviors exhibits certain traits of well-being of the birds.  

 
Figure 4: Framework for proactive detection of diseased birds in poultry farm [11] 

 

A three layer approach is proposed in [12]. The bottom most layer present in the barn 

premises is shown in the figure 5. It predominantly consists of IoT sensors such as temperature, 

humidity, light intensity along with WiFi transceiver and a microcontroller. The IoT sensors are 
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the main source of data for the other upper layers. These sensors sense the environmental 

parameters (temperature, humidity, and air composition), individual bird data (feed consumption, 

water consumption, eggs laid and its quality) and also control the appliances present in the barn.  

 
Figure 5: Architecture of a IoT cloud based poultry monitoring system [12] 

 

Conclusion: 

Recent advancement in IoT has made continuous health monitoring of the birds and 

maintenance of favorable atmosphere in the barn a reality. The spread of disease is now 

controlled to a great extent. The favorable atmosphere in the barn has reduced the stress level of 

the birds. This ultimately resulted in the production of quality meat and eggs. The precision 

achieved after the automation of the poultry management process has made medium and large 

scale poultry farming a profit making business.  
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Abstract: 

The importance of good sleep quality in this ceaselessly working generation is 

considerational as increase in the number of working hours has impacted the duration and quality 

of sleep. In order to maintain the lifestyle or to drive a sense of satisfaction from work, people 

tend to work for longer period of time in a day. It is important to understand quality of sleep in 

order to maintain equilibrium in one’s lifestyle. Despite the complaints about tiredness and stress 

even after a specific duration of sleep, questionnaires can be used to assess the sleep quality. A 

cross-sectional descriptive epidemiological study was performed on a sample size of 125 

individual belonging to different occupation, furthermore quality of sleep was analyzed using 

Pittsburg sleep quality index (PSQI). The sample belonging to varied age groups and working 

occupations was considered, excluding pregnant women’s, senior citizens, students and those 

suffering for any illness and was only restricted to working population between the age group of 

20- 55 years. The objective of the study was to assess the quality of sleep in people belonging to 

different occupations and to study about the confounding impact of different occupations on it. It 

also suggest that there is a further need to maintain a balance between working hours and sleep.  

Keywords: Pittsburg sleep quality index (PSQI), occupation, work stress  

Introduction: 

Sleep is a natural state of mind and body corresponding to reduced muscle activity and 

interaction with surrounding. A person’s sleep quality is determined by the sleep duration, 

efficiency and patterns. Poor sleep quality not only have short term effects like moodiness, 

fatigue, headache, tiredness etc. but also long term health impacts [12]. Various researches 

suggest the effects of poor quality sleep on several factors such as health, occupation, work 

efficiency, etc. but there are limited studies that explains the effects of these factors on sleep 

quality. It is important to improve the quality of sleep for maintenance of physical as well as 

mental health that can give rise to obesity, hypertension, acutely high blood pressure, increased 

sympathetic nervous system activity, depression and positively impact metabolic syndromes [7, 

6, 10].  

Studies show that sleep quality leads to alertness and the way one respond to 

environment, it also impacts many aspects of important behavior within workplace including 

absenteeism and error making [3]. In contrast, it also evaluates the impact of insomnia and poor 

sleep quality with or without comorbidity and health status and absenteeism, it states that it is 

strongly associated with poor health and quality of life and not with absenteeism [11]. Excessive 

daytime sleeping (EDS) can be a result of poor sleep quality that increases the frequency of 

making error, missing work, falling asleep at work and absenteeism. A study states that EDS is 

mostly seen in females, young people, people having low BMI or the ones that are on sleep 

medications [13], but the causes vary and are not gender or age specific. For instance, it is 

observed that obesity  is a risk factor for incidences and chronicity of EDS whereas weight loss 

is remission in males [7]. The significance of work place, health and safety impacts workers 

sleep behavior and opportunities, workers with long working hours, work- family conflicts and 

commuting times are remarked to have poor sleep quality [14]. There are several other causes 

that can lead to poor sleep quality which includes poor family background, stress, heavy internet 

use, skipping meals, etc. [9]. While studying the causes of poor sleep quality it was also found 
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out that short sleep duration varied within immigrant status in United States for some ethnicity in 

particular occupations [2]. It was also seen that genetic factors also influences sleep quality such 

as variable number tandem repeat polymorphism in Period3 gene can regulate circadian sleep- 

wake process [8]. Evidence shows that effect of shift work on sleep mainly concerns accrued 

sleep loss in connection with night and early morning shifts [1]. However, thus far, very few 

studies have investigated the association between occupation and quality of sleep. 

Methods: 

Study subjects 

A cross sectional epidemiological study was used to designate study on working people 

of Maharashtra belonging to age group between 20 to 55 years. 125 number of subjects were 

considered randomly, out of which 120 of them were entitled to fill the form with response rate 

of 96%. This survey was conducted online by targeting people belonging to different 

occupations. The subjects had a minimum two years of experience in particular field. 

Participants from telecom companies, daily wage earning  construction workers, teachers, 

doctors, computer programmers, etc. were considered.  

Data collection  

The Pittsburgh’s sleep quality index was used as a questionnaire along with some 

secondary questions that help to assess the effects of occupation on sleep quality. The 

questionnaire include 19 self rated questions divided in 07 components i.e. subjective sleep 

quality, sleep latency (time taken to sleep), sleep duration (number of hours slept), habitual sleep 

efficiency, sleep disturbances (dreams, pains, cold chills, etc.),  use of sleeping medications and 

daytime dysfunctions. The components were numbered accordingly and all of it was added to get 

a PSQI score. PSQI< 5 were people with good sleep quality (good sleepers) and people with 

PSQI > 5 were the one’s with poor sleep quality (poor sleepers). Whereas, people with the score 

exceeding 10 are highly susceptible to stress or are insomniac. The following study excluded 

people suffering from any illness, pregnant women’s, students from colleges or universities, 

senior citizens, etc. in order to eliminate errors due to variation. The secondary questions include 

age, gender, occupation, what time of the day do they spend working, education, smoking or 

drinking habits, etc. We used ANOVA (Analysis Of Variance)  to test the hypothesis whether the 

occupation impacts the sleep quality or sleep duration. We used Cronbach’s alpha to test internal 

consistency of PSQI (alpha value= 0.95), average values of PSQI was considered for graphical 

representation with p-value < 0.05 and Confidence interval of 95%. 

(a.) Sleep duration in different occupation 

Occupation Sleep duration 

(hrs) 

House Maker 7.2 

professionals 7 

Service Provider 7.5 

Labour 8.5 

IT technician 7.2 

Business/ Self employed 7.6 
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(b.) Sleep Quality in different occupation  
Housemakers Professional Service 

provider 

IT 

technician 

Labour Business/ 

Self 

employed 

Good 

sleepers 

8 14 11 8 4 5 

Poor 

sleepers 

13 7 9 11 16 14 

Total 21 21 20 19 20 19 

 

 

 
 

Result and Discussion: 

In the cross sectional survey, we found out that the labours had the poor sleep quality 

followed by business or self employed peoples whereas professional and service providers had 

better sleep quality. In contrast to sleep duration it was found out that labours had longer sleep 

duration and professionals had shorter sleep duration. Overall 58.33% subjects of the total 

sample size had poor sleep quality whereas 41.6% had good quality of sleep.  
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To interpret the contradictory relation between sleep duration and sleep quality, the 

labours selected for the study worked at a fixed schedule everyday due to which it may be 

possible that they have a constant sleep schedule, which at an average is 8.5 hours. Whereas due 

to the excessive physical stress that they undergo throughout the day, the quality of their sleep is 

not good. On the other hand, the professionals included teachers and doctors that are well 

educated and known to have information about healthy lifestyles. As the professionals are well 

aware about their lifestyle they tend to take care of it, at the same time the sleep duration is found 

out to be less as compared to labours i.e. 7 hours, nevertheless it is enough time for a good sleep 

quality. This study confirms the result of the previous researches which show that workers tend 

to have poor sleep quality as compared to people who have sedentary lifestyle at their workplace 

[12]. The study conducted by Wenjie Sun and Yaqin Yu on people of China states that farmers/ 

daily wage earning workers had higher sleep duration whereas civil servants had shortest sleep 

duration [15] 

The “healthy worker effect” can also explain the reason for labours and business people/ 

self employed having poor sleep quality as compared to people from other occupations. The 

reason for this could be that, overtime, the health status of workers drop and they leave the work 

force, they do not have a permanent or a constant job which can result in mental stress which in 

turn deteriorates the quality of sleep as well as the lifestyle. Whereas the professionals have 

security regarding the jobs because of which they are relieved in this term as compared to the 

workers.  

Another potential explanation for the result could be that the labours belong to socio- 

economically backward part of the society and are not good in terms of health. A study 

conducted by Geroldi in 1996, state that there are high frequent sleep symptoms in socio- 

economically disadvantaged occupational group because of socio- economical factors. Thus 

social and economical factor significantly affects quality of sleep [5]. A similar study was 

conducted on immigrants of United States by Chandra Jackson, which concludes that the US and 

non US born black people in all occupation had poor sleep quality and shorter sleep prevalence 

[2].  

Occupation can be a reason of poor sleep quality and vice versa. There are several studies 

conducted that explains how poor sleep quality has affected the proficiency of magnificent 

employees. It was found out that poor sleep quality was a link between shift workers and 

accidents. Workers with poor sleep quality and less sleep duration are at higher risk to get type 2 

diabetes (relative risk- 1.09- 1.40), weight gain, heart disease (relative risk -1.23), stroke (relative 

risk- 1.05) cancer (relative risk- 1.01-1.32) [5]. A similar study was done on Japanese white 

collar employee which shows that 30 to 45% poor sleep quality leads to absenteeism, poor 

physical and psychological health and problems in work performance [17]. In a study conducted 

on adults of United States, it was found out that 20% people with short sleep durations were 

overweight,  57% of short sleepers were obese whereas 20% of long sleepers were obese. This 

shows that both shorter and longer sleep durations were associated with high risks of health 

problems [17, 16]. In a study conducted on shift labourers of construction industry, it was found 

out that poor sleep quality in workplace affects workers physical varyness and personal coping 

capacity. There were complaints registered about fatigue, tiredness and sleepiness during the day 

which can be the cause for accidents and errors in construction sites, personal problem and 

problems related to construction work [12].  
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Abstract: 

The preservation of biodiversity is closely connected with other environmental 

emergencies, such as climate change and resources availability, about which in the coming 

decades the fate of the entire human community will be played. The species diversity is 

significantly associated with forest structure and species composition of tropical forest 

communities. In the present enumeration studies, we have documented of 254 plants belongs to 

71 families. The maintenance of rich biodiversity in the environment must be an overriding 

objective for production activities, especially in the primary sector. The campus covers an area of 

~25 acres with well diverse floral and faunal diversity. Including floral diversity Poaceae is the 

dominated family with 24 species, followed by Fabaceae & Apocynaceae. Among the habitat 

form of the plants Herbs represents (34%) followed by shrubs (28%) and trees (25%). The 

campus is rich in wild or uncultivated plants 56 % and cultivated plant are 44%.  Medicinal plant 

(33%) and ornamental plant are occurring 27% occurs in the campus. Also includes well diverse 

fauna having both vertebrates and invertebrates. Vertebrates count includes Mammals 9.7%, 

Birds 55.6%, Reptiles 24.7% and 10.52% of Amphibians. Campus has well diverse invertebrates 

having butterflies, spiders, dragonflies, damselflies, ants and wasps.  The present study reveals 

that there is a scope for constructing the well-organized medicinal garden or botanical garden 

which allows different fauna in the campus. 

Keywords: Flora, Fauna, Diversity, SVS College, Bantwal, Mangalore  

Introduction: 

The interest is largely motivated by findings from natural scientists that biodiversity is 

imperiled by human activities, especially the destruction of natural habitats. Biodiversity has, 

however, proved both difficult to define in practice and difficult to relate to human welfare. 

Biodiversity Conservation will lead to strengthening of ecosystem resilience and will improve 

the ability of ecosystem to provide important services during increasing climate pressures 

(Aparna et al., 2013). The rich bio-resources have to be translated into products and uses without 

which the rich resources have no value for poor stricken people of the region who are the 

custodian of it. Various studies have been carried out to record the plants.  In this direction 

present study we have made an attempt to enumerate the biodiversity of the SVS campus, 

Bantwal.   

Matereals and Methods: 

Study area 

The present study was conducted in SVS campus, Bantwal it locates between 12ᵒ.90''N 

75ᵒ.04E with an average elevation of 160msl (Fig.1). The campus was established in 1968 with a 

named famous god Sri Venkataramana Swamy. The mean temperature is 28ᵒC. The hottest 

session is from March to June. The hottest season with temperature ranges from 30ᵒC to 37ᵒC. 

The coolest months are December to February. There is a heavy monsoon rain occurs from June 

to September and receives a rain fall of 230cm. A remarkable few calculated and planted trees 

species and all those species which are considered as ethically important trees are generally 
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common in the study area. SVS campus which covers an area of 10 acres. Regular field visit was 

conducted in the different seasons in the study area.  

 
Figure 1: Map showing study area SVS campus 

 

Floral and faunal analysis 

The present study was conducted between the periods 2020-2023. Periodical survey was 

conducted for seasonal observation of plant phenology. Data such as botanical name, family, and 

habit significance were given. Local names were provided as far as possible. In order to mapping 

the plant diversity in the campus we had followed simple random sampling method. Trees, 

Shrubs, climbers, grass, herbs and Vertebrates & Invertebrates were recorded in campus were 

confirmed using various region floras. All the plant species are arranged according to 

alphabetical order of their family. Botanical and Family names of Bentham and Hooker’s 

classification have been followed with recent changes. Some of the important plants were 

prepared herbarium and deposited in the herbaria of SVS College, Bantwal.  

Result and discussion 

The eco-friendly campus is associated with rich flora of trees, shrubs, climbers and herbs. 

We have collected 254 species belongs to 71 families among these ornamental, medicinal, 

cultivated and wild plant species were studied. Excluding the cryptogams out of the identified 

254 species 252 belongs to angiosperm which includes 201 dicotyledons and 49 monocotyledons 

and remaining two species belong to gymnosperm. In the campus Poaceae is the dominated 

family with 24 species, followed by Fabaceae and Apocynaceae. The Agavaceae, Anacardiaceae, 

Caricaceae, Liliaceae, etc are represented by only one species. According to life forms highest 

number of herbs 86 (34%) followed by shrubs (28%) and trees (25%), climbers (11%) and others 

(2%) were reported (Fig.3). Among 256 species highest numbers of plants (56%) species were 

naturally growing, (44%) were cultivated species occurring in the campus. Majority of the 

cultivated were avenue, medicinal and ornamental plant species. Also includes well diverse 

fauna having both vertebrates and invertebrates. Vertebrates count includes Mammals 9.7%, 

Birds 55.6%, Reptiles 24.7% and 10.52% of Amphibians. Campus has well diverse invertebrates 
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having butterflies, spiders, dragonflies, damselflies, ants and wasps.  The present study reveals 

that there is a scope for constructing the well-organized medicinal garden or botanical garden 

which allows different fauna in the campus. 
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Abstract: 

Butea monosperma var lutea (Witt) Maheshwari is an extremely rare and endangered 

species of the family Fabaceae, often known as "Yellow Palash" or "Golden Butea." For a 

variety of medical issues, golden butea was used in Ayurvedic, Unani, and Siddha treatment. 

Every component of the plant has a variety of uses. The IUCN Red List of Threatened Species 

includes Golden Butea. Our aim is to revive the population of Golden Butea by reintroducing it 

in the biodiversity. But, for that we have to identify the plants and then implement regeneration 

protocols. After extensive searched for this plant, we have identified only one plant in Wardha 

forest. Our next step is to educate locals about the importance of this plant and collect its seeds in 

the flowering season in coming March. We are also going to adopt in vitro multiplication tools 

for mass production of Golden Butea. 

Keywords: Yellow Palash, Golden Butea, In vitro Multiplication, Endangered, IUCN Red List. 

Introduction: 

The Fabaceae family includes Butea monosperma, also referred to as 

the ‘Flame of the Forest’. It goes by several other names in the local 

language, including Palas, Palash, Chichra, Dhak, Bastard Teak, 

Bijasneha, Bengal Kino, Khakara, and Mutthuga (Firdaus and 

Mazumder, 2012). A deciduous tree with relatively sluggish growth, B. 

monosperma is identified by its trifoliolate pinnate leaves. In the 

tropical and subtropical climates of countries like India, Sri Lanka, 

Thailand, Laos, Bangladesh, Nepal, Myanmar, and Cambodia, it is 

naturally grown (Kandasamy et al., 2013). The intriguing yellow 

flowers of Butea monosperma (Lam.) Taub. var. lutea (Witt.) Fabaceae 

are beautiful. It stands taller than the well-known Butea monosperma 

var. monosperma, or "Flame of the Forest," with its graceful orange-

scarlet raceme inflorescence. The plant is quite popular in traditional 

medicine.         Yellow Palash Tree  

Medicinal Importance: 

It is used to make dye, wood, resin, and animal feed. The soft, dirty white wood is 

utilised for water scoops and well curbs because it is waterproof and sturdy. Cattle do not 

consume the leaves since they are typically quite leathery. The leafless tree blooms profusely and 

stands out dramatically in the woodland throughout the winter months. The primary pollinators 

are birds. The huge, vivid orange-red flowers exhibit diurnal anthesis and show signs of avian 

pollination, including copious amounts of nectar. Jeera powder and stem bark extract are used to 

treat skin conditions like leucorrhea and jaundice. After childbirth, ladies are reportedly given a 

tonic made from stem bark decoction. As a contraceptive, one teaspoon of root bark juice can be 

taken orally every day for three days (Reddy et al., 2001). 

Chemical analysis of the species' components revealed flavonoids, chalcones, linoleic 

acid, and unsaturated fatty acids to be present (Thirupathaiah et al., 2007). Since a very long time 

ago, Unani, homoeopathy, and traditional system medicine have all used various plant 
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components and extracts. It helps with liver disorders, diarrhoea, ulcers, diabetes, memory 

improvement, and irregular periods. B. monosperma also possesses antihelminthic, antibacterial, 

anti-inflammatory, and free radical scavenging capabilities (Yadav et al., 2020). Important 

naturally occurring polyphenols known as flavonoids are also active biomolecules with potential 

therapeutic benefits. B. monosperma flower and bark contain flavonoids like butin, butrin, 

isobutrin, and butein (Chauhan and Mahish, 2020).  

From many years, almost all plant parts have been employed in medicine and for other 

things. Because of its efficiency, ease of accessibility, low cost, and relative lack of side effects, 

herbal treatments are now more widely used than contemporary medications. This medication is 

extensively mentioned in ancient Ayurvedic literature for the treatment of Krimi Roga (worm 

infestations). It is incorporated into the formulation of various crucial and often used Ayurvedic 

drug recipes used to treat Krimi Roga. This medication is mentioned in the Sushruta Samhita 

under four different categories of herbal remedies, including Rudaradigana, Musakadigana, 

Amabasatadigana, and Nyagrodhabigana, which treat a variety of disorders, including Medoroga, 

Striroga, and Prameha. It is also said to have Kapha and Pittanasak properties. The Sushruta 

Samhita contains the earliest reference to its Krimighna quality, and later Ayurvedic writers also 

discussed its effectiveness in netraroga and its astringent impact under various circumstances. 

This substance has been mentioned in both early and late Ayurvedic literature, either by itself or 

as a component of numerous prepared remedies intended to cure Krimi Roga. 

In a clinical study on worm infestation, the plant was found to be beneficial in cases of 

round worm and thread worm infestations, but ineffective in the one case of tapeworm 

infestation. Butea monosperma-containing "Ayurvedic Rasayana" (herbal medicine) was 

reportedly used to treat giardiasis, possibly through immunomodulation because the "Rasayana" 

failed to kill the parasite in vitro. 

Distribution: 

The discovery of new plant species always sparks excitement and reveals the wonder of 

nature. Additionally, it provides a technique to identify its morphological, anatomical, bioactive 

substance, pharmacological, genetic link with other species, and other traits. It was discovered in 

areas around Pune, Aurangabad in Maharashtra, Jillella block of Sirsilla woods in Karimnagar, 

Peddagutta in Nizamabad, Kummarigudem and Mallakpally in the Warangal district of Andhra 

Pradesh, and Mallakpally in Gujarat (Naqvi et al., 2001; Reddy et al., 2001; Patil and Mahajan, 

2018).  

In addition, Yellow Palash differs from the well-known Butea monosperma in that it 

contains cyclitols, vital substances proven to treat chronic bronchitis and asthma. The Indian 

Deccan plateau is home to the endemic B. monosperma var. lutea. Over the plateau, there are 

just about 100 plants, which is a relatively low population. The species has been found near 

Aurangabad, Maharashtra, the Jillella block of the Sirisilla forests in Karimnagar, Peddagutta in 

Nizamabad, and Kummarigudem and Mallakpally in the Warangal district of Andhra Pradesh 

(Reddy et al., 2001; Naqui et al., 2011).  

Jadhav et al. in 2001 for the first time reported that the Conservation Assessment 

Management Planning Workshop for Medicinal Plant of Andhra Pradesh has designated Yellow 

Palash as a highly uncommon and globally endangered medicinal plant. It is a medicinal plant 

that is extremely rare and has been listed as being internationally endangered by the 

Conservation Assessment Management Planning Workshop for Medicinal Plants of Andhra 

Pradesh (Jadhav et al., 2001).  

As per the IUCN Red List of Threatened Species-2020, Butea monosperma var lutea 

(Witt) Maheshwari is included in Red List Category, Criteria ver. 3.1 (Least Concern). 

Conservation and reintroduction of this important medicinal and aesthetic plant is very important 

and we are doing our part. 
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Methods adopted for conservation adopted are as follows; 

• Search of the Golden Butea plant. 

• Confirmation of plant by morphological studies of the plants. 

• Collection of Flowers, Fruits & Seeds in the fruiting season. 

• Educating locals about importance and conservation of plant. 

Progress so far: 

After inquiring almost 150 peoples and searching almost 250 sq kilometer of area in 

forests, farms and cities Nagpur and Wardha Districts, we are able to find only one plant of 

Golden Butea. We are doing all we can to protect it and multiply it. We are educating the locals 

about its importance and importance of its conservation. We have collected seeds of the plants 

and we are trying to germinate those in by regular methods and in vitro seed germination. We are 

also started in vitro germination by plant tissue culture methods. 
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Abstract:  

Recent studies have reported the presence of microplastics in the human placenta is an 

alarming situation for policymakers as well as the scientific community. The last lasting impact 

and serious threats of plastic pollution are well known. Decreasing the overall productivity of 

agricultural sectors, killing several aquatic animals, and degrading the environment are a few 

examples apart from its adverse effects on human health. Several strategies and policies have 

been developed to minimize the use of plastic and control plastic pollution, but still, we are not 

getting satisfying outcomes. It is impossible to achieve zero plastic use and various forms of 

plastics are mandatory for our survival also. Therefore, we look towards ways to convert plastic 

waste into useful resources. This chapter proposes that converting plastic waste into fuel might 

be a promising strategy.  

Keywords: Plastic, Pollution, Fuel, Green Economy, Environment 

Introduction: 

Nearly 400 million tonnes of plastic has synthesized to date in the world [1]. Regulating 

the production and utility of single-use plastic is a serious issue. Plastic bags, wipes, sanitary 

items, drinks bottles, and milk pouches are a few examples of single-use plastic. 

Several ways are being utilized for the clean green disposal of this plastic waste. Various 

guidelines are being imposed for the same. For example, dumping waste plastic in landfills has 

become a regular practice. Around 200 million tonnes of this waste is being dumped or tried to 

recycle. Various plastic wastes are thrown into water bodies. From soil or water, directly or 

indirectly, the plastic is reaching the eating and drinking resources and interfering with body 

functionality. Incineration is another technique to manage plastic waste. But it has been reported 

that plastic incineration ends with CO2 emission.  Not only CO2 but many other pollutants are 

also released due to plastic burning [1]. 

Regulation of plastic in INDIA: 

Plastic is becoming more dangerous than nuclear weapons therefore the government and 

policymakers are taking serious steps to regulate it. In India Every year, nearly 5 to 6 million 

metric tons of plastic waste is produced.  Its complex polymeric structure does not allow it to 

degrade and decompose. We cannot completely ban the use of plastic. Plastic in many forms has 

become compulsory for human benefit. And that's why instead of banning it some regulations 

should be imposed [2, 3].  

To protect the human environment, the Environment (Protection) Act, 1986 was 

implemented. Sections 8 and 25 of the Environment (Protection) Act, 1986 are related to the 

rules against environmental pollutants [4]. The provisions for carry bags were made in the Plastic 

Waste (Management and Handling) Rules, 2011. It regulates the manufacturing of plastic bags, 

added pigments, no use of recycled plastics for packaging, and a complete prohibition on the 

plastic sachet of pan masala. The recycled and compostable carry bags should follow the 

14534:1998 and   17088:2008 ISO guidelines respectively.  

As per this act, waste management is the responsibility of municipal authority including the steps 

of collection to processing of plastic waste without causing any damage to the environment. The 

act has guided the Pollution Control Committee of each state as well as the Central Pollution 

Control Board to make the annual report for the steps taken in this direction [4].  
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For direct regulations of the local bodies, manufacturers, producers, and waste 

generators, the Plastic Waste Management (Amendment) Rules, 2018 was implemented.  In 

August 2021, the Plastic Waste Management Rules, 2016, was amended to identify the low 

utility single-use plastic having high littering potential.  In line with this act, the Ministry of 

Environment, Forest, and Climate Change released the extended guidelines as the Plastic Waste 

Management (Amendment) Rules, 2022 and from July 22, single-use plastic was completely 

prohibited in India [2, 3].  

Apart from various rules and regulations, a lot of steps are being taken by several 

institutes & NGOs. Several programs, rallies, dramas, and activities are organized time-to-time 

for mass awareness against plastic use.  Minimizing the use of plastic is one way to control it, but 

we should develop some alternative ways to utilize this plastic waste for energy purposes. 

Plastic to Fuel: 

Different types of plastic wastes or components like high-density polyethylene, 

polyethylene terephthalate, and polystyrene are collected from various sources like product 

containers, body wash bottles, car parts, disposable diapers, cups, packing materials, and egg 

cartons, etc [5]. Before converting the plastic into fuel, cleaning, drying, and the reduction of the 

size of plastic waste need to be done. Now it is also mandatory to make these particles toxin free. 

Then by using fast pyrolysis these tiny plastic particles are converted into liquid fuel. This 

process also needs the incorporation of a suitable catalyst to reduce the temperature as well as 

process time and the plastic-to-catalyst ratio might be 10:1 [6]. The process is done in the 

temperature range between 500 to 550 °C and hence it requires stainless-steel reactors. Oil and 

gas vapors are the products of pyrolysis and further condensation produces a fuel with some by-

products like light hydrocarbon gas [6]. This oil can be converted into gasoline or diesel through 

various refineries.  

Conclusion and future perspective: 

Plastic is a highly stable polymer and it is difficult to destroy it in nature. Its 

accumulation directly or indirectly affects soil, animal, and environmental functionality. In 

plants, micro-plastics have been reported to interfere with gene expression and transmembrane 

transport in the plant [7]. In humans, hindrance in cellular transportation, intestinal damage, and 

metabolic disorders are reported due to microplastics [8, 9]. The combined toxic effects of these 

microplastics through the absorption of different pollutants are also possible. The 

bioaccumulation of bacteria on the plastic surface leads to various ailments and multiple drug 

resistance [10]. Damage to the fish tissue and causing fish death are also reported by the 

ingestion of plastic [11]. We can see that plastic waste is degrading the overall ecosystem and 

hence priority should be given to its disposal. Conversion of plastic waste into fuel might be the 

strategy for the future to cut down the mountains of plastic and clean the dumping sites. On one 

side it is better for environmental conservation and second side it can generate revenue. Several 

technologies for the conversion of plastic into fuel have been proposed for example pyrolysis, 

heat treatment, and advanced oxidation [12]. There might be many merits and demerits of these 

techniques but with proper studies, we can achieve fuel conversion from plastic and can solve the 

problems associated with plastic pollution in a form of economic assets.    
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Abstract:  

The physical factors are very important for growth and development of mycelial growth 

of Fusarium oxysporun f. sp. coriandrii causing wilt of Coriander. For this study benomyl 

sensitive and resistant isolate were selected.  In the present study investigation has made on the 

effect of different pH level on the mycelial growth of Fusarium oxysporun f. sp. coriandrii. It 

was observed that, there was variation in the mycelial growth of the sensitive and resistant isolate 

on the different pH level. The results showed that maximum radial mycelial growth was 

observed on pH 7.5 and minimum growth on pH 4.5 and 9.5 after 8 days of inoculation. It was 

interesting to note that resistant isolate always showed maximum growth over sensitive isolate.    

Introduction:   

Coriander is an important spice crop belonging to family Apiaceae. The plant is used in 

preparing chutney and leaves used for favouring curries soups and savouries. Dry fruits are 

extensively used in pickle preparation, curry powder seasoning and sausages. The seeds are also 

considered to be carminative, diuretic stomatic, tonic antibilious, refrigerant and aphrodisiac 

(Duke,1981) According to Tewari and Mukhopadhyay (2003) wilt of coriander caused by 

Fusarium oxysporum f. sp. coriandrii is one of the most serious disease. Wilt of coriander is 

controlled by using fungicide benomyl but there are several reports stating benomyl resistance in 

Fusarium oxysporum Schlec., (Kamble and Gangawane 1994). 

The physical factors are very important for growth and development of mycelial growth 

of Fusarium oxysporun f. sp. coriandrii causing wilt of Coriander. For this study benomyl 

sensitive and highly resistant isolate were selected.  In the present study investigation has made 

on the effect of different pH level on the mycelial growth of Fusarium oxysporun f. sp. 

coriandrii. It was observed that, there was variation in the mycelial growth of the sensitive and 

resistant isolate on the different pH level. This study provides that pH has significant effect on 

linear mycelial growth of sensitive and resistant isolates. The results showed that maximum 

radial mycelial growth was observed on pH 7.5 after 8 days of inoculation. It was interesting to 

note that resistant isolate always showed maximum growth over sensitive isolate   Different pH 

level were assembled to check linear mycelial growth of pathogen. 

Material and Methods:   

A) Isolation and Sensitivity of Pathogen: -  

The samples of coriander exhibiting wilt symptoms were collected from different 

localities of Maharashtra state. from these samples different isolates of Fusarium oxysporum f. 

sp. coriandrii, were obtained and maintained on agar plates. 

The benomyl fungicide was used in this experiment. Sensitivity of Fusarium oxysporum f. sp. 

coriandrii to benomyl was examined by poisoned food technique (Dekker and Gielink, 1979). 

Plates were filled with 15 ml Czapek Dox Agar medium incorporated with different 

concentrations of benomyl. Actively growing 8 day old culture of Fusarium oxysporum f. sp. 

coriandrii was cut in to 8 mm disc by using sterile cork borer and were placed upside down at 

the centre of agar plate amended with different concentrations of benomyl. The sensitive and 

resistant isolates were obtained. 

B)  Effect of different pH levels:- 

CDA medium was prepared in conical flask and pH of that medium was adjusted at 

required pH level by adding 0.1 N HCl into it. By using electrical pH meter, pH was measured 

and set before sterilization in autoclave. CDA medium was allow to cool at 45 0C and 20 ml 
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media was poured in to each sterilized Petridis (90mm diameter). 8mm disc from actively 

growing mycelium culture of sensitive and resistant isolates were aseptically inoculated upside 

down on CDA plates and plates were incubated at (28 ± 20 C) in light and dark conditions. The 

radial mycelial growth of sensitive and resistant isolates was measured. 

Discussion:  

This study shows that pH has significant effect on linear mycelial growth of sensitive and 

resistant isolates. The results showed that maximum radial mycelial growth was observed on pH 

7.5 and minimum growth on pH 4.5 and 9.5 after 8 days of inoculation. It was interesting to note 

that resistant isolate always showed maximum growth over sensitive isolate (Table 1, Figs. 1 and 

2, Photo plate 1). 

Table 1:  Effect of different pH levels on the radial mycelial growth (mm) of benomyl 

sensitive and resistant isolates of Fusarium oxysporum f. sp. coriandrii on Czapek Dox Agar 

medium 

pH 

level 

Isolate Days and radial mycelial growth in mm 

1 2 3 4 5 6 7 8 

4.5 Sensitive 11.66 15.33 20.33 24.33 28.66 36.33 40.66 45.66 

Resistant 12.33 16.66 21.66 26.33 30.33 37.67 43.33 47.66 

5.5 Sensitive 12.33 16.66 21.33 26.33 31.33 38.66 47.66 53.66 

Resistant 12.33 20.33 27.67 35.66 43.66 50.33 59.33 67.66 

6.5 Sensitive 13.66 17.66 23.33 30.33 35.66 40.33 47.33 55.66 

Resistant 14.33 20.33 30.66 38.33 47.66 55.66 63.66 70.33 

7.5 Sensitive 15.33 22.33 30.33 40.66 51.33 62.66 69.66 78.33 

Resistant 16.33 24.66 33.66 43.66 52.66 64.33 73.33 82.66 

8.5 Sensitive 12.33 18.66 26.33 31.33 38.33 45.66 51.33 57.33 

Resistant 13.66 20.66 28.33 36.66 42.33 50.33 57.33 64.66 

9.5 Sensitive 14.33 18.33 23.66 28.66 37.66 44.66 53.33 60.33 

Resistant 14.33 21.33 28.66 37.33 44.33 51.66 59.33 67.33 

Control Sensitive 13.33 20.66 31.33 38.33 48.66 59.66 71.33 82.66 

Resistant 15.33 24.66 37.33 45.33 55.66 63.66 75.66 87.66 

 

 
Figure 1: Effect of pH on the growth of sensitive isolate of Fusarium oxysporum f. sp. 

coriandrii 
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Figure 2/; Effect of pH on the growth of resistant isolate of Fusarium oxysporum f. sp. 

Coriandrii 

 

 
Photo plate 1: showing mycelial growth of sensitive and resistant Isolates 
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Abstract:  

The chicken waste i.e., Gallus gallus domesticus intestinal waste kept in partly 

decomposed organic waste decomposer for 46 days produced Chicken waste manure. The pH 

values observed in chicken waste manure is 7.3 respectively.  As an important source of nutrient 

for crop production chicken waste manure also contain a variety of human pathogens. 

Composting can inactivate the pathogens while creating a soil amendment beneficial for 

application to arable agricultural plan. Some pathogens may have potential to survive for long 

periods of time in raw chicken manure or its composted products after land application and this 

favourable for growth of plant. The study was carried out to evaluate the impact of chicken waste 

manure on the leaves, number of nodes, number of roots, shoot length, number of pods of Vigna 

radiata.  It was observed that treatment of chicken waste manure significantly increased in 

nodes, number of leaves, number of roots, shoot length, length of leaves was found in all treated 

groups respect to control. 

Keywords:  Gallus gallus domesticus, organic waste decomposer, chicken waste manure, Vigna 

radiata. 

Introduction: 

Vigna radiata  is a species of annual herb in the family legumes. It is annual, erect plant. 

The leaves are alternate, trifoliate, flowers are papilionaceous , the seeds are usually green. The 

green gram provides invaluable source of digestible protein for humans in place where meat is 

lacking or where people is more vegetarian. It contain total 85% of protein. Green gram is N- 

fixing legume that can provide large amount of biomass(7.16 t biomass/ha).( Dianzhi Hou,et, al; 

2019)  

Chicken waste manure appears to be an innovative sustainable technology for waste  

treatment, which holds a promising future in the field  of  waste management (Keleher.,et., 

al.,2002). Chicken waste manure is a by- product of chicken  intestinal  waste mediated organic 

waste recycling is rich plant nutrients and growth promoting substances. Chicken waste manure 

improves the physical , chemical  and   biological properties of soil (Soubhagya 

Muduli.,et.,al,2019). It is a collection of  intestine as a waste of chicken along with 

micronutrients from the soil organic molecules. These are transported to the leaf ,shoots and 

other parts of the plant in natural ecosystem. The decomposer helps to control all type of 

bacterial , fungal and viral diseases effectively in different crops. This decomposer is used in 

farming without using chemical fertilizer and pesticides. 

Hence to establish the quality of chicken waste manure obtained from organic waste 

decomposer after using them by chicken intestinal waste the chicken waste manure, a pilot study 

has been conducted to know the impact of manures on growth and yield of Vigna radiata 

cultivated in pots under laboratory condition and nutrient status there by a achieving cost-

effective agricultural crop production. 

Materials and methods:  

Specimens intestine of  adult Gallus gallus  domesticus  12.8 gm  weight.  The intestinal 

waste were kept in large trays with substrate medium, containing 50% soil , 50%  waste 

decomposer maintained under laboratory condition(28 to 310C ) for 31 days. Dry soil was taken 

from Satara District. Organic waste decomposer were collected from National Centre for 

Organic Farming centre from Ghaziabad in Uttar Pradesh. Circular plastic tank free from 
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invasion was used for the manure. The tank was filled with chicken intestine wastes and poured 

with organic waste decomposer. Circular plastic tank was filled with chicken intestine waste mix 

with organic waste decomposer for that mix 2-3 gm jaggery in 200ml water in plastic jar add the 

contents from the bottle into solution, stir every day. Cover the container with plastic sheets. 

decomposer get ready in 7 days. This decomposer is mixed in tank was filled with chicken waste 

intestine; pour water as per need. Cover tank with sheets for proper decomposition. The 

decomposer can be obtained only after 30 days. The watery extract is done with colour yellow 

used as foliar spray. Take 5kg soil for this experiment. 30 seeds takes about 24 hours for 

sprouting. The above experiment is take place in 4 quadrant in plastic container with different 

concentration of 10ml, 20ml, 30ml , 40ml  chicken waste manure was added in 4 different 

groups  in plastic container.  Subsequent manuring for 5 times was done respective organic 

manure in each plastic container at an interval of 5 days.  The plant in  fourth group were not 

provided with any manure and maintained as control. The levels of pH and Electrical 

conductivity (EC)dsm-1 were measured in the sample of chicken waste manure. Macronutrients 

such as  Organic Carbon ,Nitrogen , Potassium and Phosphorus  were also estimates for the 

sample at soil testing laboratory.   

Observation:  

 
Figure 1: Average number of roots of Vigna radiata w.r.t. varying concentration of manure 

 

 
Figure 2: Average number of nodes of Vigna radiata w.r.t. varying Concentration of 

manure 
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Figure 3: Average Number of leaves of Vigna radiata w.r.t varying concentration of 

manure 

 
Figure 4: Average length of leaves of Vigna radiata w.r.t. varying concentration of manure 

 
Figure 5: Average height of plant from root to apex of Vigna radiata w.r.t varying 

concentration of manure 
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Figure 6: Average height of plant from stem to apex of Vigna radiata w.r.t. varying 

concentration of manure 
Results:    

Over the course of 65 days, it was observed that growth rate of the Vigna radiata was directly 

proportional to the concentration of chicken waste manure the Vigna radiata seeds were treated with. 

On day, 65 the sample containing 10% of manure had slowest growth rate which was faster than 

control. And the sample treated with 40% of manure had the fastest growth rate which was faster 

than control as well as the sample is treated with other concentration i.e. 10%, 20%, 30%.  

  It was observed that Average number of roots of Vigna radiata w.r.t varying concentration 

of manure. Over the course of 65 days, it was observed that average number of roots of the Vigna 

radiata was directly proportional to the concentration of the manure. On the day of 65, the sample 

containing 10% manure had the less number of roots which was greater than control. And the sample 

treated with 40% of manure had the more number of roots which was greater than control as well as 

sample is treated with other concentration i.e. 10%, 20%, 30%. 

 It was observed that the Average number of nodes of Vigna radiata w.r.t varying 

concentration of manure. Over the course of 65 days, it was observed that average number of nodes 

of the Vigna radiata  was directly proportional to the concentration of the manure. On the day of 65, 

the sample containing 10% manure had the less number of nodes which was greater than control. 

And the sample treated with 40% of manure had the more number of nodes which was greater than 

control as well as sample is treated with other concentration i.e. 10%, 20%, 30%. 

 It was observed that the Average number of leaves of Vigna radiata w.r.t varying 

concentration of manure. Over the course of 65 days, it was observed that average number of leaves 

of the Vigna radiata  was directly proportional to the concentration of the manure. On the day of 65, 

the sample containing 10% manure had the less number of leaves which was greater than control. 

And the sample treated with 40% of manure had the more number of leaves  which was greater than 

control as well as sample is treated with other concentration i.e. 10%, 20%, 30%. 

 It was observed that the Average length of leaves  of Vigna radiata w.r.t varying 

concentration of manure. Over the course of 65 days, it was observed that average length of leaves of 

the Vigna radiata  was directly proportional to the concentration of the manure. On the day of 65, the 

sample containing 10% manure had the small length of leaves which was greater than control. And 

the sample treated with 40% of manure had the large length of leaves which was greater than control 

as well as sample is treated with other concentration i.e. 10%, 20%, 30%. 

 It was observed that the Average height of plant from root to apex of Vigna radiata w.r.t 

varying concentration of manure. Over the course of 65 days, it was observed that average height of 

plant from root to apex of the Vigna radiata was directly proportional to the concentration of the 

manure. On the day of 65, the sample containing 10% manure had the small  height of plant from 

root to apex which was greater than control. And the sample treated with 40% of manure had the 
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large height of plant from root to apex which was greater than control as well as sample is treated 

with other concentration i.e. 10%, 20%, 30%. 

 It was observed that the Average height of plant from stem to apex of Vigna radiata w.r.t 

varying concentration of manure. Over the course of 65 days, it was observed that average height of 

plant from stem to apex of the Vigna radiata was directly proportional to the concentration of the 

manure. On the day of 65, the sample containing 10% manure had the small  height of plant from 

stem to apex which was greater than control. And the sample treated with 40% of manure had the 

large height of plant from stem  to apex which was greater than control as well as sample is treated 

with other concentration i.e. 10%, 20%, 30%. 

Discussion: 

  The present study was carried out to the effect of chicken waste manure (organic fertilizer) 

on the growth rate of Vigna radiata. Chicken intestine is waste also called poultry waste contain 

higher concentration of nitrogen, calcium , phosphorus than the waste of other animal species and 

presence of nutrient provides more incentive for the utilization of this resource. It can be used as 

ecofriendly technique for the conversion of poultry waste into valuable manure or compost.  

 The above study observed that to establish the quality of chicken waste manure obtained 

from organic waste decomposer after using them by chicken intestinal waste the chicken waste 

manure a study provides evidence for positive result is shown that all the parameters of Vigna 

radiata is  significantly increases ,the number of roots, number of nodes, number of leaves, length of 

leaves, height of plant from root to apex and height of plant from stem to apex over a period of 65 

days.  

 They have been numerous experiments in which plants have been grown in pots with 

different fertilizer / manure, where increases in plant growth has occurred. Alka Pandey and Pawan 

(2020) found that the all-growth parameters of the plant Vigna radiata the number of roots, number 

of nodes, number of leaves, length of leaves, height of plant was significantly increases or improve 

by FYM (Farm yard manure). Sharma .J and Agarwal S. (2014) also proved that excellent growth 

promoter and protector of the pant Vigna radiata by using organic fertilizers.  U. Dani et.al., (2021)  

have shown that the application of chicken waste manure on the Allium ascalonicum  were 

significantly improve or increases the plant height , tube diameter, average tuber, dry weight per hill. 

Sandeep Mohbe   et. al., (2015)  have shown that poultry manure effect on Green gram under rainfed 

condition of Chitrakoot area.  Result revealed that poultry manure showed best performance in initial 

plant height, pod formation, highest nodule formation, maximum yield per plant and maximum seed 

yield per plot of green gram.  Ornprapa Thepsilvisut et.al., (2022) proved that chicken manure 

applied and produced the best white mug wort ( Artemisia vulgaris) growth and yields. For a 

favourable  outcome , higher total phenolic content , higher chlorophyll content height of plant also 

increased. This was probably due to improved soil organic matter and a sustainable supply of 

nutrients from the manure. All over the study it was observed that Chicken waste manure is 

sustainable technology which is  positively effect on the  plant Vagina radiata as well as other plant 

also in different rainfed condition of different area. 

Conclusion: 

 Conclusion varying the concentration of chicken waste manure of 0%, 10%, 20%, 30%, 

40% positively affect the rate at which Vigna radiata plant grow.  Result shows that significantly 

increases the number of roots, number of nodes, number of leaves, length of leaves, height of 

plant from root to apex and height of plant from stem to apex over a period of 65 days due to 

increases in chicken waste manure concentration is evident.   
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Abstract: 

Ethno botany is the one of very important branches of Botany. It plays a vital role in the 

life of tribes of Jintur taluka region of Maharashtra. They fully depend on the wild plant for 

furnishing their needs. The people of this area mostly depend on the folk medicine. They cure 

their diseases and disorders by the utilization of the plants. Sesamum indicum L. (Til) is one of 

the historic, religious and traditional medicinal plants. It is used for cure of several diseases by 

the tribes, such as Cholera, ulcer, dysentery, obesity, gonorrhea hair inducer anti asthma, anti-

inflammatory and anti cancer etc. According to Hindu mythology eating sesame seeds on the 

Makar Sankranti is a way to respect Lord Surya, Vishnu. Seeds of Sesame are rich in thiamine, 

niacin, proteins and flavonoid. 

Keywords: Sesamum indicum, Religious, Traditional, Medicinal Plant. 

Introduction: 

Ethno botany means the relationship of plants with human beings. Ancient human beings 

use to cure their diseases and disorders by application of plants and parts of plants. The use of 

plants as a source of medicine dates back to about 4000 to 5000 B.C. Plants were the main 

source of folk medicine. The folk medicine and medicinal plants were also adapted in to modern 

system of medicine. Traditional herbal medicine is becoming popular in word for the treatment 

of several diseases and disorders as the herbal medicine is safer than the allopathic one (Agrawal, 

V. S. 1986, A.K. Roy 2013). 

Normally more than 2000 plants are used as medicinal plants in India. Many plants from 

our near by locality are used as grandmothers remedy for several diseases and disorders. India 

has a rich flora, fauna and other natural resources. The Ayurveda and folk medicine of India have 

started gaining high appreciation and acceptance in the world. (Arora, R. K. 1989, Bhandari, C. 

1951-57: Bhongaonkar P.Y. and Devarkar D., V. 1999). 

Tribes learn medicinal properties of plants from their ancestors, socio religious 

ceremonies and this knowledge continues to further generation. Plants and tribes relationship is 

very close from ancient time. (Borse SC, Bhamare PB, 1990, Chatterjee, A. and Prakashi, S. 

C.1991.Chopra, R. N. 1965, Chopra R.N., Nayar S. L. and Chopra I. C. 1956). Sesamum indicum 

L. (Til) is one of the historic religious and traditional medicinal plants.  

Sesamum indicum L. (Pedaliaceae) Vernacular Name: Eng: Sesame, Hin: Til.   

Description: Plant is an erect, pubescent annual up to 90 cm in height, branching from the base; 

leaves large, thin, the lower ones lobed, hairy, uppermost linear and intermediate,usually ovate 

and toothed. Flowers are white, pink or purplish with yellow marks in racemes in the leaf axils; 

fruits quadrangular, oblong, compressed capsules, deeply 4-grooved, dehiscent from above to 

half way down; seeds many, black, brown or white.  It is cultivated throughout India, by seeds 

(Naik, V. N. 1998,. Naik, V. N.1998, Prajapati., Purohit., Sharma., Kumar 2006, 2007). 

Chemical Constituents:  

 Seeds are rich in thiamine, niacin, protein, vitamin, minerals, antioxidant and globulin. 

Seeds contain a fixed oil and leaves contain a gummy matter. (Rao, R. R. 1989, Rastogi, P. Ram. 

1990. Sharma B. D. and P. Lakshminarasimhan 1986, Singh N. P., and S. Karthikeyan, 

PLakshminarasimhan and P. V. Prasann Deshpande D. J. 2011).  

Uses: 

Roots and leaves are emollient and a decoction of them forms a good hair-wash which 

will promote hair growth and will blacken them. The leaves are useful in dysentery, cholera, 
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vitiated conditions of kapha, nephropathy, uropathy, ophthalmopathy and dermatopaty. The 

seeds are sweet, astringent, bitter, acrid, emollient, themogenic, aphrodisiac, laxative, digestive, 

hair-restorer and tonic. They are useful in haemorrhoids, ulcers, burns, dysentery, vitiated 

conditions of vata, strangury, dermatopathy, migraine, alopecia, ophthalmopath and obesity. In 

medicated oils sesame oil forms a fat soluble medium. The oil is bitter, astringent, sweet, 

themogenic, digestive, anthelminitc, constipating and emollient, and is good for 

ophathalmopathy, burning sensation of the legs, gonorrhoea, otalgia, cephalalgia, obesity and 

emaciation. Externally it is used for dryness of the skin and leucoderma. Sesame seeds help in 

lower cholesterol, type 2 diabetic. (Ramesh B, et, al., 2005).  The sesame seeds are used as 

antioxidant and antibacterial properties. Seed are helpful in lower blood presser, it is used for 

cure eye infection, it is also used for skin disorder (T. Ogasawara et, al, 1988, Anilakumar, et,al, 

2010,  ). . 

Til’s connection to the Sun god- Surya Dev- is a factor signifying its prominence on 

Makar Sankranti. According to Hindu mythology, Surya is the origin of all energy and life, and 

til is thought to be a source of solar energy. So, eating sesame seeds on this day is a way to 

respect Lord Surya and ask for his blessings. A different myth says that the sesame seeds were 

blessed by the god Yama. As a result, devotees believe they represent immortality. 

As per the Hindu religion, the donation of black sesame seeds, known as Mahadaan, 

removes all negativity from the house and the family members. On the occasion of Makar 

Sankranti, every family member takes a bath, then puts some black til, rice, and lentils in a bowl 

and presents the offerings in front of Surya Dev while chanting a prayer. 

Materials and Methods:  

For the survey of the medicinal plant, several field trips were arranged in the Jintur 

taluka.  

The data gathered of Sesamum indicum L. (Til) plant was repeatedly confirmed by the 

knowledge from persons of the particular area. The use of this plant was also compared with a 

standard book, research journal and literature. The plant is identified by comparing with the flora 

of Matathwada, Flora of British and other books of systematic botany. The plant specimen is 

kept in the department of the botany, Dnyanopasak College Jintur. (Jain S. K.  (Ed.). Jain S. K. 

1989, Jeeva, GM, S Jeeva and Kingston. Kamble, S. Y. and Pradhan S. G. 1980, Khandare M. S. 

2013, Khandare M. S. 2013, Khandare M. S. 2016, Khandare M. S. G. L. Wakle., B. M. 

Kareppa. 2016, Naik, V. N. 1998).  

Results and Discussion:  

The finding mention above of present investigation are same to that of other researcher 

cited in the references given in this article.  
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Abstract:  

Water reservoirs are chief sources for city water supply .Micro-algal growths in water 

reservoirs depends on multiple environmental factor. Micro algae enters in domestic water 

supply  and affect water treatment plants. It creates problems in performance of water treatments 

and increases maintenance cost of treatment plants. Investigation includes a report on 21 algal 

taxa present in water treatment plant of Dhule district. 

Keywords: Micro algae, Trouble, Water treatment plants, Dhule 

Introduction: 

Abundance of algae in water resource mostly cause impure drinking water. They impart 

undesirable taste and odor to it (Palmer 1958,59,Palmer and Poston 1956).The working 

efficiency, execution of any treatment plant generally depend on nature of raw water supply. The 

algal flora responsible for such water pollution, studied by some workers. Preliminary 

observation on algae present in Ambazari water treatment plant of Nagpur have been studied by 

Tarar and Mazumdar (1981) .Goel et al (1988) studied diversity of phytoplankton communities. 

Masood and Krushnamurty (1996) carried out hydrobiological studied of water reservoir at 

Aurangabad Maharashtra. Chaudhari (2019) studied algae from raw waters from Dhule filtration 

plants.  

Material and Methods: 

Water purification centre in Dhule supplies drinking water to major part of Dhule 

city.Coagulation aeration, chlorination and bleaching are usual treatment practices. 

The algal samples were taken from water treatment plant. The algae growing on walls of 

water supplies were also scrapped with sterile scalpel. The samples with algal forms were 

preserved in 4% formalin, sample bottles were labelled and carefully kept for further 

observations. 

The microscopic observations of algal taxa followed by their identification with standard 

monograph of Desikachary(1959), Philipose(1967).Sarode Kamat(1984) and relevant literature. 

Observation and Result: 

Present investigation includes checklist of  total 21 algal taxa.. Raw water of filtration 

plant harbors many algal forms belonging to Cyanophyceae, Chlorophyceae and 

Bacillariophyceae. 

Recorded Algal Taxa  

1.Microcystis stagnalis Lemn.  

2. Chroococcus  minutus (Kuetz.) Nag.  

3.Oscillatoria   subtilissima Kuetz.  

4. Merismopedia  aeruginea Breb.  

5.Arthrospira platensis (Nordst) Gomant.  

6.Phormidium fragile Gomont             

7. Lyngbya martensiana Menegh .ex Gomont. 

 8. Oscillatoria tenuis Ag ex Gomont. 

9. Spirulina subtilissima Kuetz.ex Gomont. 

10.  Cyclotella meneghiniana Kuetz. 

11.Fragilaria   intermedia Grun. 

12. Synedra acus Kuetz. 
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13. Synedra ulna (Nitz.) Ehr.V.subaequalis Gran.    

14. Cymbella aspera Ehr.cleve. 

15. Gomphonema constrictum Ehr.V indica Gandhi 

16. Navicula  cuspidata Kuetz.Var.ambigua Ehr. 

17. Navicula  cuspidata Kuetz.    

18. Navicula pupula Kuetz.   

19. Pinnularia dolosa Gandhi   

20.  Scenedesmus dimorphus (Turp.)(Kuetz) 

21.Closterium parvulum Nag. 

Conclusion: 

In this survey 21 algal taxa was reported. Cyanophyceae represented by nine taxa,  

Bacillariophyceae by ten taxa and Chlorophyceae by two taxa.The problems of algae in water 

supplies are connected with the status of pollution in water resource. Presence of algae creates 

many problems with respect to working and maintenance of filtration system, also gives bad 

impression about sanitation. .Algae contribute odour, colour to water if not properly treated. 
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Abstract: 

To meet the demands of 21st century both educators and students need to be tech savvy. 

As the digital literacy increases, students need more advanced technologies in learning. Modern 

advancements in cell biology, Genetics, Bioengineering, and Biotechnology have supplanted old 

biological concepts. The study of biology includes both theoretical and practical components. 

With the help of immersive technologies like virtual reality (VR) and augmented reality (AR) 

students can explore complex biological concepts in a way that is not possible with traditional 

teaching methods. This paper gives an overview of concept of immersive technologies, their 

applications and challenges associated with their implementation in the field of life sciences 

education. Suggestions to overcome the identified challenges are also discussed. 

Keywords : Immersive technologies, Virtual reality & Augmented reality, Biology. 

Introduction:  

Information and communication technology has a significant role in every area of life. 

The field of education is being impacted by the rapid development of information and 

communication technology (ICT). It is affecting every facet of education from teaching learning 

to assessment and evaluation. The new generation of students is growing up surrounded by 

digital media, most of their life is dependent upon technology. Students can collaborate more 

actively while simultaneously developing their technological skills because of ICT's ability to 

use unique educational materials and reinvent learning methodologies (Oluwayemi Ibukun 

Oluwa Olatoye et al., 2021). The way people interact and distribute knowledge and power 

around the world has been changed by innovations in ICT and the digital world. The 

implementation of innovative teaching techniques and technologies that are suitable for the 

demands of contemporary students has been facilitated by advancements in ICT and changes in 

student profiles. The capacity of Virtual reality/augmented reality (VR/AR), a new generation 

technology, to blend the real and virtual worlds by fusing actual and virtual things with human 

senses (such as sight, sound, and touch), has caught the interest of educators in recent years 

(Azuma, 1997). 

21st century students need high quality instructions that take into account, the digital 

world. There is urgent need to integrate digital technologies at higher education institution, 

education should foster digital awareness among the generation which is considered as digital 

natives.(Michael Henderson et al., 2015). Digital natives are the generation who were born after 

digital technologies became common, have been accustomed to living in a technologically 

advanced society. To meet the requirements of these digital natives, educational systems must be 

restructured (Oblinger & Oblinger, 2005). 

Immersive technologies in education  

Immersing the user in a digital environment with applications in different fields like web 

applications, healthcare, education, transportation, construction, and gaming allows immersive 

technology to create or expand reality. Every day that goes by, this technology continues to 

advance, changing how we think about the future and assisting us in doing so. This technology is 

broadly catagorized as: 

• Virtual reality  

• Augmented reality 
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Understanding virtual reality  

Virtual reality uses computer generated information to allow the users to immerse 

themselves and experience a completely other world.  However, this wonderful concept has been 

around since the 1800s, when practical photography first appeared. The first VR equipment, 

named Sensorama, was created in 1957 by Morton Heilig. Jaron Lanier was first to used the term 

"virtual reality" in 1987.  

Understanding augmented reality  

Augmented reality (AR) superimposes computer-generated augmentations onto the user’s 

real environment. It  is a technique for rendering real-world data and intuitively presenting it 

such that virtual aspects somewhat match the current reality. In 1968, Ivan Sutherland created the 

first augmented reality device, called Sword of  Democles. AR makes it easier to observe 

occurrences that are difficult to see with The unaided eyes (Wu, Lee, Chang, & Liang, 2013). As 

a result, it boosts students' enthusiasm and aids in the development of their investigative skills 

(Sotiriou & Bogner, 2008). 

Key elements of this paper 

 
Principle of VR 

Virtual reality (VR) in the educational setting has some definite advantages over 

conventional teaching methods as it allows students to comprehend invisible abstract concepts, 

like the structure and function of proteins (Maria Jose Garcia Bonete et al., 2018) We can view 

things that are not visible with virtual reality. The VR technology is categorized into 1) Non 

immersive type, 2) Immersive type devices 3) Semi immersive type.  

1)The simplest and least expensive sort of VR applications, non-immersive systems use desktops 

to replicate real-world pictures. 

2) Immersive systems provide a thorough simulation with the support of numerous sensory 

output devices, such as head mounted displays (HMDs), which enhance the user's stereoscopic 

perspective of the world through head movement, as well as audio and haptic devices. In this 

way immersive systems offer a comprehensive simulated experience. 

3) Systems that fall between the two above, VR, are semi-immersive. When seen on a monitor, 

they give a stereo representation of a three-dimensional (3D) scene using perspective projection 

in conjunction with the observer's head position (Ware et al., 1993). 

Principle of AR 

With the Augmented reality, or AR, technology blends the computer generated information 

with the user’s real environment. Along with camera input from the device, displays appear on 

the screen in actual surroundings. In this way, by interacting with both real-world things and 

virtual ones, users can enhance their experience with data.( Lucia Jasenovcova, 2022). Usually, it 

works in a manner : 

• User's surroundings are captured with the help of devices like camera and sensors 

• Software collects and processes data to locate the AR objects  

PRINCIPLE OF VR/AR
APPLICATIONS  OF VR/ 

AR IN BIOLOGY

CHALLENGES 
ASSOCIATED WITH THEIR 

IMPLEMENTATION
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• AR objects appear on the screen in real time. 

 Applications of VR/AR in Biology 

These emerging technologies have various advantages in the field of education some of 

which are listed as: 

VR/AR  and educational theories 

Analysis of the fundamental principles underlying learning paradigms including 

constructivism, connectivism, and experientialism is crucial to establishing the relationship 

between learning paradigms and VR/AR. According to the constructivist school of thought, 

knowledge is created as a result of a person's interactions with their surroundings. With a focus 

on the integration of sensory inputs, prior knowledge, and new information to create new 

meaning and understanding through active, genuine, cooperative, and reflective learning 

practises, constructivism is a learning theory that adheres to the principle of knowledge 

reproduction. Virtual learning is one of the technologies that can help in constructive learning 

(Greening 1998). Learning is the process of connecting new information to what is already 

known and expanding upon previously formed mental models (Taçgın, 2020). Immersive 

technologies try to cover these learning paradigms. 

VR  platforms improve the emotional involvement and engagement of students in learning 

Since VR gives the full sense of immersion to it’s users, it facilitates a level of 

engagement and enhances the retention of information. Employing VR produces better memory 

recall as compared to using a conventional desktop monitor. (YuMe, Inc.; Nielsen (2016).) 

VR/AR in life sciences education 

AR/VR has emerged as key theme for delivering high quality education for digitally 

inspired youth. It has been challenging to fully quantify VR's impact on the landscape of 

education. According to Ambrose (Ambrose et al., 2010), learning is a process rather than a 

completed product, so understanding each step of the process is necessary to properly understand 

its impacts. Because of advancement in the field of biotechnology industry, it is expected that 

there will be huge surge in cell and gene therapies which are considered as upcoming noble 

medicines.. New and creative strategies to incorporate active learning in the Life Sciences are 

needed to supplement this and address issues with traditional methods of delivery of challenging, 

three-dimensional molecular concepts. 

Learning abstract molecular concepts by immersing users in virtual environment  

Abstract three dimensional Concepts in molecular and cell biology are challenging to 

understand because they lack real-world examples on which students can base their learning. It 

might be challenging to interact with concepts linked to recombinant DNA technology and 

functional elements of plasmids and protein production/secretion. Many VR/AR applications, 

like those on cell structure (McClean et al. 1999), spatial orientation (Moritz and Meyer 2004), 

were created to provide students with an immersive understanding of more specialised biological 

processes (Gochman et al. 2019).  

Virtual labortaries 

Many immersive technology programs try to simulate the laboratory setting for students 

who would not otherwise have access to lab facilities demonstrating various advantages above 

conventional lectures (Labster; Bonde et al. 2014).  

Learning Anatomical structural biology 

The visualization and analysis of 3D models ranging from molecular to anatomical 

structures is done using immersive Reality technologies, particularly VR/AR. At the high school 

and university levels, immersive reality is being used to teach biological principles of cell 

structures and anatomical structure since integrating immersive reality equipment in the 

classroom improves learning. It could potentially replace several cadaver-based training 

opportunities for medical students. ( Mythreye Venkatesan et al., 2021). 
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Challenges in using VR/AR  

Challenges associated with implementation VR/AR in the field of education are: 

Usability 

Usability is a crucial technological component that influences instructional success 

(Chang et al., 2014). For instance, students may have trouble using this technology without 

interfaces that are well-designed (Munoz-Cristobal et al., 2015). Usability difficulties need to be 

addressed because AR technology necessitates a lot of user involvement, according to (Cheng & 

Tsai 2013). Chiang et al. (2014a) suggest that in order to avoid problems with AR usability, 

instructors might give students immediate hints or learning advice. Students may lose time due to 

usability issues, and excessive additional lecture time may be needed. 

User experience 

Gender inclination, age of users, sensation seeking tendency and individual creativity 

have an impact on how AR/VR technologies are used. Older people are less likely to use 

Immersive technologies than younger users. (Alexander S. & Anna S. 2021). Older generation  

faces a digital divide and that make it difficult for them to take advantage of VR and AR in their 

daily lives (Cotten, 2021). These adults may also feel socially alienated if they lack the 

knowledge and tools required to participate in these digital societies (Seifert et al., 2020b). 

Cost & Complexity 

The complexity and cost of immersive technology installation range widely. The cost of 

implementation of immersive Reality enabled classroom is not affordable for common man. The 

price of these technologies depends on three categories: platform, which combines hardware and 

software, software simply, and hardware. Cost of implementation of these technologies is an 

hindrance for utilization of these technologies.( M. Raja & G.G. Lakshmi Priya, 2021) 

Technical issues 

A number of technological problems, including overheating in the case of head mounted 

devices, computing constraints, tracking concerns, improved user interaction, and energy 

consumption. Applications that rely on GPS might give false location predictions (Murat 

Akcayir & Gokce Akcayir, 2016). When using an immersive head mounted device HMD, lag 

due to smaller computational bandwidth could lead to injuries from running into walls and other 

objects. (Marc Parveau and Mehdi Adda, 2018). 

Teacher readiness & Training 

The trainers must receive training on the hardware and software to accept the conversion 

of traditional class and lab environments into a VR equipped classroom in order to implement 

the usage of virtual reality in classroom learning. It's difficult to train teachers who don't have IT 

backgrounds. 

Implications: 

The following implications are made based on the examination of  this study: 

1. The cost related issues associated with establishment of virtual labs, equipments, soft 

ware can be overcome by setting mobile labs which are cost effective. 

2. Before making a significant investment, teachers can use the free resources linked to their 

curriculum, possibly with low cost mobile VR devices like Google Cardboard, Mobile 

enabled AR apps. 

3. While developing the content for Immersive technology the opinion of students should be 

sought. 

4. Capacity building programs for teacher training should be developed and making the 

funds available for purchasing equipments, updating software, training teachers should be 

encouraged. 

5. Solutions to overcome the technical issues related to technology should be explored. 
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6. For research related VR/AR technology for ubiquitous learning, collaborative learning 

should be encouraged specially in India for exploring the effects of these technologies in 

field of education. 

7. Additional research should be directed towards students’ age, gender, interaction, 

motivation and engagement with these technologies to better understand the advantages 

of these technologies in education. 

Conclusions: 

In this paper, an effort was made to discuss the concept, applications and challenges 

associated with the implementation of immersive technologies in the field of education. While 

VR and immersive learning will not replace traditional educational methods, they  present a 

genuine potential to improve and expand horizons of teaching learning system. This has a great 

deal of promise to underpin and support the transition to multidisciplinary research and it may 

even go beyond traditional disciplinary boundaries in teaching and learning. For the better 

implementation of these technologies in higher education, computational scientists and 

life/biological scientists should collaborate. Capacity building programs for educators should be 

developed and funding for utilization of these technologies should also be encouraged. 

Administrators and instructors at the institutions should be surveyed to gauge their readiness for 

embracing this technology. Trials will also be conducted to evaluate the effectiveness of VR/AR 

in relation to the targeted Subjects. To fully comprehend the benefits of these technologies in 

education, more research should be focused on the age, gender, interaction, motivation, and 

involvement of students. 

Additionally, the difficulties in applying these technologies in the field of life sciences 

were looked at. For the best application of these technologies, the suggestions to overcome above 

mentioned challenges must be exercised.  
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Abstract: 

 Changes in protein content during larval development of Maruca vitrata have been 

attempted. The larval developmental period was found to be 13-days. Gradual increase in protein 

content observed from 4 to 8-day larvae. The decrease in protein content observed from 8 to 13-

day larvae. The maximum protein was observed in 8-day larvae of M. vitrata. Minimum protein 

content was noted   in 13th day larvae of M. vitrata. The protein content of 4th day larva was 20% 

less than 8thday larva.  

Keywords: Protein, insect, larvae, M. vitrata (F.). 

Introduction: 

 A legume pod borer, Maruca vitrata Fabricius (Lepidoptera: Crambidae) is a pest of 

cowpea and other legume in Africa and Asia [1]. The larvae of pod borer, M. vitrata are known 

to cause great damage to pod attacking various parts viz., buds, flowers, and seeds. Its nature of 

damage is exposed by weaving unopened buds and flowers. The larva further damages leading to 

poor pod formation. M. vitrata completes its larval and pupal development inside the pod. This 

leads to reduction in grain yield as well as effect on market value of green pods [2]. Among the 

insect pests pod borer are major constraints in increasing the productivity of pods [3]. The 

legume pod borer8 is one of the major pests occur during flowering and pod formation stages 

[4]. Larvae feed on various floral parts like anthers, stigma and ovaries[5]at flowering and pod 

formation attack is more[6]. In India, damage has been found to 51 per cent in pigeonpea crop 

[7]. The infestation startsfrom 21 days after planting [8]. Larval period lasted for 8 to 14 days in 

cowpea [9-10]. The information on protein during larval development of M. vitrata rather scanty. 

Hence, present work is undertaken. 

Material and Methods: 

 The culture of M. vitrata was maintained in the laboratory onnatural food of legume pods 

cow pea [11]. The larvae from infested pods were placed in fresh cow peapods in insect rearing 

cage which is made of wire gauze from all sides excluding top side made of glass. Newly 

hatched tiny larvae were transferred to cow pea podsplaced in glass tubes and larvae were taken 

for study. Protein estimation [12] method included 0.5 mL partially purified enzyme, 4.5 mL of 

reagent-I mixed well and allowed to stand for 10 minutes of incubation at room temperature. 

Immediately, 0.5 mL reagent-II was added rapidly performing the total volume of 5.5 mL. 

Reagent-I contained 2 % Na2CO3 in 0.1N NaOH, 1 % sodium tartarate in distilled water and 0.5 

% CuSO4 in distilled water. Reagent-II included 1 part ofFolin and Ciocateu’s reagent and 1 part 

of water. After 30 minutes of incubation reading was taken calorimetrically at 750 nm. Reagent-I 

and Reagent-II were prepared freshly just before experiment. 

Results and Discussion: 

Results: 

 Changes in protein content during larval development of Maruca vitrata have been 

attempted. The larval developmental period was found to be 13-days. Gradual increase in protein 

content observed from 4 to 8-day larvae. The decrease in protein content observed from 8 to 13-

day larvae. The maximum protein was observed in 8-day larvae of M. vitrata. Minimum protein 

content was noted in 13th day larvae of M. vitrata. The protein content of 4th day larva was 20 % 

less than 8thday larva.  
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Figure 1: Changes in protein during larval development of M. vitrata 

 

Discussion: 

 In Acheta domesticus (L.) separated by electrophoresis from hemolymph of young adult 

female[13]. A storage amount of protein remained significant in female of diamond back moth 

Plutella xylostella [14]. Protein content is calculated by nitrogen using nitrogen-to-protein 

conversion factor (Kp) of 6.25 in Hermetiaillucens[15]. Molecular mass of purified protein and 

cry protein is 14.5 kDa, 45.2 kDa were found to be in Scirpophageincercutlas[16]. Protein 

quality in black soldier fly had no deleterious effect on molecular weight of soluble protein [17]. 

The protein concentration in larval tissue increases from 6.514 mg/dl in third instar larva to 

7.042 mg/dl in fifth instar larva grown in food plant Som, Macbilusbombycina and from 4.185 

mg/dl to 6.425 mg/dl in food plant Soalu, Litsaeapolyantha grown larva of muga silkworm, 

Antheraeaassama[18]. Haemolymph composition in AncylostomiastercoreaZellar larvae shows 

thirteen protein bands in 4th and 5thlarval instar [19]. Electrophoretic protein pattern noted in 

haemolymph of male and female Rhynchophorusferrugineus[20]. Extraction and characterization 

of protein fractions were studied from five insect species [21]. Protein changes were reported in 

multivoltine and bivoltine species of Bombyxmori [22]. Increased in protein level noted in first 

few days of adult female,Gallariamellnella[23]. Changes in protein quantity attempted through 

electrophoresis [24]. Haemolymph protein concentration was 28.9 mg/g in Aak, 23.6 mg/g in 

cotton and 20.5 mg/g in papaya when fed to grasshopper nymph of Poeciloceruspictus[25]. 

 Gradual increase in protein content from 4 to 8-day larvae suggests active period of larval 

growth and development. The increase in protein content from 4 to 8-day larvae perhaps due to 

difference in protein consumption in the metabolic activities of the larval stages. It is also 

hypothesized that the rate of transforming amino acids of digested food protein into tissue 

protein is lessened which can be attributed intracellular transformation of few protein molecules 

to some other compounds. The decrease in protein content from 8 to 13-day larvae indicates 

maximum utilization of protein. Maximum larval protein diet may help in prolonged longevity of 

adult moth.Larval protein diet may enhance secondary sexual trait expression in male 

moth.Maximum protein content at 8-day larvae suggests suitable ingredient for the growth and 

development of insects as compare to lower amount of protein.It can also be interpreted that due 

to high rate of consumption of food at this stage tissue protein may transform into digestive 

enzymes.  
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Conclusion: 

 The protein content of 4th day larva was 20 % less than 8thday larva of M. vitrata.The 

higher protein content in 8-day larva must have resulted owing to absorption of higher amount of 

amino acids from gut due to increased enzymatic action of protein. Proteins are important 

biological macromolecules that require for growth and development of larva of M. vitrata. 
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Abstract: 

The mesofauna are vital constituent of soil ecological system. Soil biota is an important 

natural resource that need a careful management and included as component of soil biological 

diversity. Soil biota need to be conserved because by virtue of their diverse communities, they 

are capable of wide variety of soil functions such as decomposition, mineralization, and 

maintaining soil microstructure. In other words, soil biota plays a significant role in maintaining 

the soil suitable for agricultural use. 

The variations in soil biota communities have been a focus on ecological research.It is an 

important area of research that enables to understand the complexity of intrinsic and extrinsic 

forces that influence the population of soil biota temporally as well as seasonally.The seasonal 

changes in the relative humidity and the temperature can significantly affect the population of 

soil biota.Soil biota is abundant in most of agricultural soils, but their importance is often 

overlooked.In agricultural ecosystems, the activity of soil biota is influenced by management 

practices through changes in the soil environment from cultivation.Thus, cultivation of crops 

might subsequently affect the population of its inhabitants such as mesofauna that are active 

biological components of soil ecosystems. 

Keywords: Mesofauna, Soil, Agriculture. 

Introduction:  

Soil is very important factor containing many nutrients. Due to this nutrient, organic food 

is produced. Small organism enhances fertility of the soil, these organisms need to be conserved 

and restored naturally. A single gram of soil can contain 10,000–50,000 different microbial 

organisms (Roesch et al., 2007). Disrupting their food chain will disturb ecological niche. 

Interrupting habit and habitat of particular reduce fertility of the soil in addition nutrients will not 

meet requirements.Mesofauna are important animals in maintaining belowground food chain, 

(Poole, 1997). 

  Most of these processes, directly or indirectly depend on the functional integrity of soil-

based food webs (Scheu, 2002). Below ground food webs particular use organic matter as the 

main energy resource facilitating its liberation, mineralization, and eventual separation (Setala et 

al., 2005). The functional role of the microfauna and macrofauna (Blouin et al., 2013; Lavelle, 

1988) have a comparatively well recorded. The impact of the mesofauna community including 

general micro arthropod grazers and predators such as Collembola and Acari on soil functional 

traits is not well documented, (Chauvatet al., 2007; Kampichler and Bruckner 2009; Setalaet al., 

2005).  

Mesofauna: organisms whose body size is between 200 µm and 2 mm(Van der Drift, 

1951). Microarthropods such as mites and springtails, are the main representatives of this group, 

which also includes nematodes, rotifers, tardigrades, small araneidae, pseudoscorpions, 

opiliones, enchytraeids, insect larvae, small isopods and myriapods. Mesofauna organisms have 

limited burrowing ability and generally live within soil pores feeding on organic materials, 

microfauna and other invertebrates.Among known organismsArthropoda comprise 85% 

(Decaens et al.,2006). The present investigation help to study soil biodiversity and effect of 

intense agriculture activity upon soil animals. 

Review of Literature: 

The action of mesofauna detritivores is usually considered indirect as they mainly feed on 

bacteria and fungi, even if some species can also feed directly on organic matter (Hopkin1997). 
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The importance of Mesofauna abundance has been documented, as several authors have 

observed decreasing effects on nutrient turnover with increasing abundance. Thus, Theenhaus et 

al., (1999) observed a negative effect of two collembolan species on slug cast decomposition at 

high densities. Coleman et al., (2004), studied Fundamentals of Soil Ecology. Again, in 

terrestrial ecosystems, most of the primary production enters the soil through dead plants in 

grasslands; through leaves, roots and wood in forests, and through crop residue in agricultural 

fields was studied by Coleman et al., (2004). Biology plays a major role in the stabilization of 

soil structure was explained by Oades, (1993). The Soil Resource: Origin and Behavior was 

studied by Jenny, (1980). Wardle, (2002), described Communities and Ecosystems: Linking the 

Aboveground and Belowground Components.Kevan, (1962), reported on Soil Animals. Eisenbeis 

and Wichard (1987), Written Atlas on the Biology of Soil Arthropods. Intensively managed 

landscapes, such as arable fields, rely on functional soils for sustainable crop production, but 

simultaneously impose high levels of stress on such communities, including unfavorable 

microclimatic conditions (e.g., drought). Frequent mechanical soil disturbance (tillage), 

fertilizersand plant protection are studied by Alvarez et al., (1999);Brennanet al., (2006), Miller 

et al., (2017).Soil physio-chemical properties in a particular area, for example, land use and or 

tillage practices may significantly influence the levels or concentrations of Ca, K, P, Mg, total 

nitrogen and organic matter is explained by Akamigbo, (1999). 

Method: 
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The study will be conducted in the agricultural land around Solankur Village, 

Radhanagari, District-Kolhapur. Physico-chemical properties (organic matter, nitrogen, 

phosphorus and pH) will be determined for each soil sample. The Berlese-Tulgren method will 

be used to determine the composition of macrofauna and mesofauna, while the sown surface 

plate count method will be applied to microfauna. (https://youtu.be/Kx0zcO-9tLs), (Southwood 

and Henderson,2000). Petersen and Luxton, (1982) Analyzed soil fauna populations and their 

role in decomposition processes. Juceviča and Melecis (2002), studied Long-term dynamics of 

Collembola in pine forest ecosystem. Juceviča and Melecis (2006), reported Global warming 

affect Collembola community: A long-term study. Cogan& Smith (1973), reported Instructions 

for Collectors No 4a Insects, British Museums (Natural History) London.Sucrose centrifugation 

and flotation–Berlese–flotation comparison study was carried out by Arribas et al., (2016). Some 

mesofauna animal name and diagrams listed below.  

Mesofauna animal’s diagrams: 
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Abstract:  

 The excessive use of chemical pesticides has continued worldwide, which is very unhealthy 

for human beings as well as economically important insects, ecosystems etc. The problem of 

resistance to chemical pesticides is increasing day by day. To overcome the problem nowadays, many 

scientists are exploring various natural products. Botanicals are the incredible substitutes for chemical 

pesticides, which are eco-friendly, safer for human beings and ecologically sustainable. Plants possess 

various kinds of biochemicals which act as insect control ingredients, such as alkaloids, terpenoids, 

tannins, phenols, saponins and so on. Plants from fabaceae, euphorbiaceae, meliaceae, apocynaceae, 

Asteraceae have shown authenticated results against stored grain pests, lepidopteran pests.  Every 

plant part of various plants (leaves, stem, bark, fruits, flowers, roots) has been used for various 

biological activities in pest management. This article focuses on the list of plants possessing 

insecticidal properties.  

Keywords: Botanicals, Phytochemicals, Insect pest control 

Introduction: 

 Agriculture is the basis of life for all human and animal populations. Agriculture sector is 

contributing a large to the economy of every nation including India. The population growth not only 

of our nation but the whole world is increasing alarmingly causing an uncertain economy and food 

security. To feed the world population, different strategies have been employed time to time by the 

farmers, scientists, politicians and moreover every country has its own policy to overcome food 

security. In the present scenario, many countries have succeeded in ample food production and still 

many are struggling to cope up food demand. Agriculture is an intricate process and adversely 

affected by environmental factors, insects, pests, pathogens etc. during crop growth, development, 

harvest and storage. Almost all crop plants, vegetables, cash crops stored food and grains are attacked 

by different pests and at different stages of their life. There is hardly any cultivated plant that is not 

attacked by any pest. The lepidopteran pests have chewing mouthparts that are suitable for feeding on 

various plant parts, hemipteran and dipteran pests possess sucking type of mouthparts, they damage 

plant by sucking cell sap from the leaves and tender parts of plants, as well stored grain pests also 

damage stored food and grains by consuming kernels and webbing into them [Rajshekhar,2012] 

Increase in agriculture production is accomplished by the use of agrochemicals like fertilizers, 

synthetic pesticides and insecticides, herbicides etc. An indiscriminate application of agrochemicals 

has led to soil infertility, contamination of water bodies and air. There are a large number of reports 

regarding soil infertility, bioaccumulation of pesticide and insecticide residues in the food chain and 

deposition of contaminants in the air has resulted in adverse effects on human and animal health. 

Incurable diseases like cancer, tumours, diabetes, liver and kidney damage etc. are the results of 

insecticide and pesticide residual toxicity [Eneh , 2016]. This situation has led to increasing concern 

in the agricultural sector world-wide, resulting in considerable efforts to find the most appropriate and 

effective techniques for fighting destructive insects endangering agricultural products all over the 

globe [Aehmad, 2020; Prakash, 2006; Rahman, 2009]. 

The extensive use of insecticides may enter into the food chain; it may cause damage to the 

liver, kidney; after few generations mutation of genes takes place. One major disadvantage to using 

the chemical insecticides is that they are non-selective and could be harmful to other organisms in the 

environment. Therefore, there is an increased social pressure to replace them gradually with 

biopesticides which are safe to humans and non-target organisms [Sayyad, 2020]. This aspect attracts 
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the attention of many researchers to find alternatives that are cheap, more suitable, acceptable to 

humans and eco-friendly to replace harmful chemicals.  

Botanical pesticides play a vital role in a group of naturally occurring crop protectants. These 

are generally safer to the animals and environment than the conventional insecticides with minimal 

residual effects [Isman, 2006]. The biochemical mechanisms of defence against the insects-pests are 

wide-ranging, highly dynamic, and are mediated both by direct and indirect defences. Moreover, these 

contain mixtures of biologically active substances thus no resistance is developed in insects. These 

phytochemicals are ecologically sound, economically practical, socially acceptable and 

environmentally sustainable to develop natural insecticides for the effective control of insect pests 

[Gorawade, 2021]. Hence, the use of plant origin pesticides has been recommended as suitable 

alternatives for the plant protection. 

The present study focuses on the list of plants possessing insecticidal properties.   

Plants used as Insecticide Source: 

         Human civilization is associated with cultivation of agricultural crops. Since then agriculture 

has experienced many challenges with respect to environment, soil, seeds, insects, pests, weeds, 

pathogens etc. The adverse effect of all these factors was the cause for decrease in crop yield. 

Advancement in the research of chemical fertilizers, herbicides and synthetic pesticides, this 

emergency was set out generally [Gupta, 2010]. 

       Between 500 BC and the nineteenth century different substances are classified as pesticides 

and utilized to control pests including arsenic, mercury, lead and sulphur. But the over reliance on 

compound pesticides and excess utilization has required options fundamentally for ecological 

concerns.  In any case, it has been set up that utilization use of synthetic organic pesticides, 

particularly the chlorinated hydrocarbons such as DDT and derivatives has prompted genuine 

ecological contamination (water, air and soil), influencing human wellbeing and causing passing of 

non-target living beings (creatures, plants, and fish) [Okwet, 2012]. 

         Because of numerous issues related with the utilization of acute toxic synthetic chemicals as 

insecticides, a search for a substitute technique for the management of insect pests arises [Baskar, 

2009]. Naturally occurring products acting as pesticides have been recently fetching the attention of 

many researchers to avoid the problems caused by synthetic compounds. They are highly interested in 

their chemical constituents and biology. Organic production of perishable foods seems to be the best 

alternative with least health hazards in keeping harmony with nature. Many indigenous plant extracts 

(phytopesticides) have been tried and recommended for insect-pests management in different field 

crops [Gurjar, 2012; Shah, 2013] which are safer to the environment, natural enemies, humans and 

other animals along with low to moderate mammalian toxicity [Singh, 2021]. Plants have natural 

ability to produce a considerable range of phytochemicals for self-protection from phytophagous 

pests. Phytochemicals derived from have been used in the management of agricultural pests, though 

their production varies from plant to plant [Mishra,2015]. Several secondary metabolites have been 

isolated from aromatic and medicinal plants ranging from phenols, alkaloids, flavonoids, saponins, 

tannins, glycosides, terpenoids and steroids. These compounds are known to play in situ roles in 

warding off attacks from pathogenic organisms and herbivores on plants. Nicotine was derived from 

Nicotina tabacum in 1763 and was used to kill aphids, several plant-based compounds including 

pyrethrins, rotenone and their related compounds, neo-nicotinoids, and pyrethroids have been found 

to use in agricultural pest management in recent years [Enyiukwu, 2016]. 

            Certain plant families, particularly Meliaceae, Rutaceae, Asteraceae, Labiatae, Piperaceae and 

Annonaceae are viewed as exceptionally promising sources of plant-based insecticides [Jacobson, 

1989]. The crude fruit extract of Melia volkensii contains limonoids related to azadiractina been 

reported to be toxic to a broad range of insects including dipterans, Lepidopteran and coleopteran 

pests [Mwangi, 1987]. Adhatoda vasica leaf extract has been found to have antifeedant and toxic 

activity against Spodoptera littoralis [Sedek, 2003]. Antifeedant activity and phytochemical 
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investigation of Milletti apachycarpa extracts against Tobacco leaf eating caterpillar, Spodoptera 

litura (Fabricius) (Lepidoptera: Noctuidae) [Ningombam,2017]. Phytochemical profiling, antifeedant 

and larvicidal activity of Gnidia glauca (Fres.) Gil. [Shiragave, 2018]. Pentanema indica [Shiragave, 

2020] against Spodoptera litura (Fabricius). Effect of Atalantia monophylla L. on ovicidal activity 

against Helicoverpa armigera is well documented [Shiragave ,2018]. Mishra et. al. (2015) has 

reported that Thevetia. neriifolia stem methanol extract is an eco-friendly product to effectively 

control H. armigera larvae. Antifeedant activity of extracts of Cromolena odorata and Leonetis 

nepetifolia were evaluated by Goravade et.al. (2021). Tomato crop treated with 5% neem leaf extract 

had reported lowest aphid and thrips population followed by madar, Ricinus communis and Lantana 

camera treated crop [Singh, 2021]. The comparative test was also carried out by Narayan (2021) on 

mustard aphid, Lipaphis erysimi Kalt., in which after Imidaclopride, garlic extract, Lecanicillium 

lecanii, Aak leaf extract shows shows positive control. Thushimenan  et.al (2016) reported the 

effective control of Pest of groundnut Helicoverpa armigera by using Terminalia arjuna and 

Trachyspermum roxburghianum. Repellent activity and toxicity against three strains of Tribolium 

castaneum (Herbst) is observed in two compounds extracted from the leaves of Vitex negundo L. their 

repellent activity and toxicity were elucidated []. Leaf extract of Gliricidia sepium was used against 

papaya mealybug Paracoccus marginatus, Hemiptera: Pseudococcidae successfully by Nukmal N. et. 

al. (2019) 

           In-vivo experimental sets of toxicity of garlic bulb extract, neem leaf extract and neem oil were 

effectively evaluated against okra moth, Earias vittella (F.) (Noctuidae: Lepidoptera) [Pratibha, 

2018]. Gorawade et.al (2019) reported the effective antifeedant activity of acetone extract Eupatorium 

odoratum L. on Spodoptera litura (Fabricius). Antifeedant and larvicidal activity of acetone, 

chloroform, ethyl acetate, hexane and methanol peel, leaf and flower extracts of Citrus sinensis, 

Ocimum canum, Ocimum sanctum and Rhinacanthus nasutus were tested on larvae of gram pod borer 

Helicoverpa armigera (Lepidoptera: Noctuidae), cotton leaf roller Sylepta derogata (Lepidoptera: 

Pyralidae) and malaria vector Anopheles stephensi (Diptera: Culicidae) [Kamaraja . 2008].  

Govindrajan (2012) stated that ethanolic extract of E. coronaria and C. pulcherrima showed highest 

larvicidal activity against An. subpictus and Cx. Tritaeniorhynchus.   

          Chemically identified 10,000 ingredients were reported. In nature many plants have unpalatable 

substances like high content of alkaloids, coumarins, flavonoids, phenols, quinone, terpenes etc., 

which play a significant self-protective role against herbivorous insects. These substances possess a 

wide range of biological activities including antifeedant, insecticidal and insect growth regulators 

(Shiragave, 2017) 

Table 1: Botanicals used as insecticides in and around Kolhapur District, Maharashtra (India) 

Sr. No. Botanical name Used against Parts used Reference 

1.  Adhatoda vasica Spodoptera littoralis Leaves, flower [25] 

2.  Allum satium okra moth,  

Lipaphis erysimi Kalt. 

Bulb [16, 27] 

3.  Atalantia monophylla L. Helicoverpa armigera Leaves, fruits [30] 

4.  Caesalpinia pulcherrima An. Subpictus,  

Cx. tritaeniorhynchus 

Seed, leaves, bark [8] 

5.  Calotropis gigantea Lipaphis erysimi Kalt. Leaves [16] 

6.  Citrus sinensis Helicoverpa armigera Leaves [13] 

7.  Cromolena odorata Helicoverpa armigera  

Spodoptera litura 

Leaves, flowers,  

bark 

[7] 

8.  Eria coronaria An. Subpictus,  

Cx. Tritaeniorhynchus 

Leaves, flowers [8] 

9.  Eupatorium odoratum L. Spodoptera litura Leaves, flowers,  

stem 

[6] 

10.  Gnidia glauca (Fres.) Gil. Spodoptera litura Leaves, flowers [28] 
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11.  Glericidia sepum Paracoccus marginatus Leaves, flowers [17] 

12.  Lantana camera Aphids, thrips Whole plant [27] 

13.  Lecanicillium lecanii Lipaphis erysimi Kalt. Leaves, flowers [16] 

14.  Leonetis nepetifolia Helicoverpa armigera  

Spodoptera litura 

Whole plant [7] 

15.  Melia volkensii Lepidopteran pests Leaves [15] 

16.  Milletti apachycarpa Spodoptera litura Leaves, seeds [18] 

17.  Neem Okra moth Leaves [21] 

18.  Neem oil Okra moth Leaves [21] 

19.  Ocimum canum,  Helicoverpa armigera  Leaves 

whole plant 

[13] 

20.  Ocimum sanctum Helicoverpa armigera  Leaves 

whole plant 

[13] 

21.  Pentanema indica Spodoptera litura Leaves, flowers 

Whole plant 

[29] 

22.  Ricinus communis Aphids, thrips Leaves, flowers 

Seed oil,  

[27] 

23.  Rhinacanthus nasutus Helicoverpa armigera Leaves, flowers [13] 

24.  Terminalia arjuna Helicoverpa armigera Leaves, bark [32] 

25.  Trachyspermum  

roxburghianum 

Helicoverpa armigera Leaves, flowers 

 

[32] 

26.  Vitex neugundo L. Tribolium castaneum Leaves, flowers 

wholeplant 

[3] 

 

   
a. Cromolena odorata b. Atalantia monophylla L. c. Pentanema indica 

   

d. Milletti apachycarpa e. Gnidia glauca (Fres.) Gil. f. Thevetia. neriifolia 

 

Figure 1: Plants commonly found which shows insecticidal properties: a. Cromolena odorata, b. 

Atalantia monophylla L., c. Pentanema indica, d. Milletti apachycarpa, e. Gnidia glauca (Fres.) 

Gil., f. Thevetia. neriifolia 
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Abstract: 

 The larval triacylglycerol acylhydrolase activity reveled optimum pH 7.7, incubation time 

20 minutes, 1% enzyme concentration, substrate concentration 6% and Km 0.0938 ×10-2  mM in 

Hellulla undalis (F.). The physiological role of triacylglycerol acylhydrolase in larva of H. 

undalis  has been discussed in present paper.  

Keywords: Partial characterization, triacylglycerol acylhydrolase, larva, H. undalis (F.)  

Introduction: 

H. undalis is the pest of Cabbage, Brassica oleracea var. capitata and contributing to 

about 41 percent of total mortality of the plant during the pre heading stage (Sivapragasam, 

2017).  Cabbage is one of the most popular vegetable grown in India. It is rich source of Ca, P, 

Na, K, S, Vitamin A, Vitamin C (Krishna Kumar et al., 1983). Cabbage is an excellent source of 

minerals such as calcium (39 mg), iron (0.8 mg), magnesium (10 mg), sodium (14.1 mg), 

potassium (114 mg) and phosphorus (44 mg) (Harcourt, 1957). H. undalis has been reported on 

cabbage, cauliflower, radish and mustard (Dhawan and Matharu 2011). Lipases are the enzymes 

responsible for the hydrolysis of lipid (Horne et al., 2009). Majority of ingested lipids by insects 

are the storage lipids that must be digested to di-and monoglycerids in mid gut (Zibaee et al., 

2008). Mahdy et al. (2017) have been noted characterization of the digestive lipase from the 

larval midgut of Galleria mellonella.  

Materials and Methods: 

 The rearing of H. undalis was carried out in the laboratory on the natural food cabbge. 

Larval stages from 4-day to 16-day were taken for study. For the enzyme preparation larvae were 

isolated under ice cold distilled water, weighed and homogenized in the cold distilled water 

using a ground glass mortar and pestle. The homogenate were diluted with cold distilled water so 

as to get 1 % concentration. Such homogenate were used for the assay of triacylglycerol 

acylhydrolase activity (Hayase and Tapple, 1970). The assay system contained 0.25 mL of 6 % 

olive oil dispersed in gum acacia; 1.0 mL of 0.2 M phospate buffer pH 7.7 and 0.25 mL of 1 % 

enzyme solution in a total volume of 1.5 mL. The incubations were carried out in a shaker with a 

continuous shaking for 20 minutes in glass stoppered vessels at 37 °C. The reaction was stopped 

with 2 mL of Cu-TEA reagent (1N acetic acid: 1 M  trinitrilloethanol: 6.45 % Cu(NO3)2. The 

colour was developed by the addition of 1 mL of 0.5 % solution of mixture of diphenyl 

carbazone and diphenylcarbazid (5:95) in methanol. At the end of the incubation the liberated 

fatty acids were measured colorimetrically (Itaya, 1977). The absorbance was read at 540 nm. 

Results and Discussion: 

Results: 

 The larval triacylglycerol acylhydrolase activity reveled optimum pH 7.7, incubation time 

20 minutes, 1% enzyme concentration, substrate concentration 6% and Km 0.0938 ×10-2  mM in 

Hellulla undalis (F.). The physiological role of triacylglycerol acylhydrolase in larva of H. 

undalis  has been discussed in present paper.  

Discussion: 

Effect of pH: 

 Lipase activity was maximum at pH 9 in salivary gland and pH 8.2 in malpighian tubule 

and haemolymph of blowfly, Chrysomia rufifacies (Pol and Sawant, 1999). Lipase activity was 

maximum at pH 7 in midgut of Rhodnius prolixus (Grilo et al., 2007). Lipase activity was 
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maximum at pH 10 in the midigut of Chilo suppressalis (Zibaee et al., 2008) and in Naranga 

aenescens (Zibaee and Dinan, 2012). Maximum lipolytic activity noted in larval gut of H. 

armigera at pH 7.7 (Pawar et al., 2013). The triacylglycerol acylhydrolase activity was 

maximum at pH 7.8 in 5th instar larvae of  Papilio polytes (Gaikwad and Bhawane, 2015). In  

wax moth, Galleria mollonella  lipase activity was maximum at pH  7.5  (Madhy et al., 2020). 

 In present study, maximum triacyglycerol acylhydrolase activity from larva at pH 7.7 

(Fig.1) indicates the presence of alkaline lipase in the larvae of H. undalis. The increasing and 

decreasing the pH of solution around the enzyme may alters the tertiary structure of enzyme. It 

also suggests enzyme is active at an alkaline pH. 

Effect of substrate concentration:  

 Low Km value of an enzyme indicates its high affinity and vice versa (Agrawal et al., 

1995). The third instar larvae of Naranga aenescens showed Vmax value 8.64 (Zibaee and Fazeli, 

2012). Maximum lipolytic activity noted in larval gut of H. armigera at 6% substrate 

concentration and at Km  0.129×10-2 mM (Pawar et al., 2013).   

In present study, maximum activity at 6 % substrate concentration indicates (Fig.2) 

maximum substrate concentration for larval triacylglycerol acylhydrolase of H. undalis. This 

result also suggests further addition of substrate molecules never increase the reaction velocity. 

The Michaelis Menten constant calculated from the Lineweaver-Burk plot the Km value 

0.0938×10-2  mM indicates more affinity of enzyme with substrate. The main source of energy 

during larval growth is lipid and lipolytic activity is instrumental in release of energy.  

Effect of temperature: 

 In butterfly midgut of Papilio polytes lipase activity was maximum at 40 ºC (Gaikwad 

and Bhawane, 2015). Zibaee et al. (2008) noted maximum at 37 ºC in Chilo suppressalis. Zibaee 

and Dinan (2012) in the moth of Naranga aenescens noted maximum lipase activity at 35 ºC. 

Maximum lipolytic activity noted in larval gut of H. armigera at 37 0C (Pawar et al., 2013).  

Larval lipase activity was maximum at 35ºC in Bacterocera oleae Roudsari (2014). Lipase 

activity was maximum at 37 ºC in larval midgut and fatbody of wax moth, Galleria mellonella  

(Madhy et al., 2017, 2020). Larval lipase activity in Maruca vitrata reported at pH 7.9 (Jadhav 

and Gejage, 2022). 

 In present study, maximum activity at 37 0C indicates (Fig.3) optimum temperature for 

enzymatic reaction. This result suggests the rate of enzyme reaction increases with increase in 

temperature, within the temperature range in which the enzyme is stable and retains full active 

and this happens upto a certain temperature called as optimum temperature. The high 

temperature may interrupt three dimensional structure of enzyme due to enzyme denaturation. 

Effect of time: 

 Lipase activity in some larval tissue of Blowfly, Chrysomia  rufifacies noted at time 10 

minutes (Pol and Sawant, 1999). The maximum lipase activity was noted at 20 minutes of 

incubation period in Mythimna separata (Pol and Salunkhe, 2001). Lipolytic activity in pupal 

stages of Chilo partellus was maximum at 30 minutes incubation time (Pol and Sakate, 2000). 

Maximum lipolytic activity noted in larval gut of H. armigera at 20 minutes of incubation time 

(Pawar et al., 2013).  Larval lipase activity in Maruca vitrata reported at incubation time 25 

minutes (Jadhav and Gejage, 2022). 

 In present study, (Fig.4) maximum activity at 20 minutes of incubation time suggests 

enzyme required 20 minutes for optimum enzyme activity.  

Effect of enzyme concentration:  

 Lipase activity in some larval tissue of Blowfly, Chrysomia rufifacies noted at 1 % 

enzyme concentration (Pol and Sawant, 1999). The rate of hydrolysis increased steadily with the 

increase in enzyme concentration up to 1 %. After 1 % there was a decline in the rate of release 

of fatty acids up to 5%. The maximum activity was observed at 1 % enzyme concentration after 
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which it remains constant. The rate of hydrolysis increased steadily increase in enzyme 

concentration (Nandanan et al., 1973). In embryogenesis triacylglycerol lipase of Chillo 

partellus rate of hydrolysis increased steadily with increase in enzyme concentration up to 1 % 

(Pol and Sakate, 2000). Maximum lipolytic activity noted in larval gut of H. armigera at 1 % 

enzyme concentration (Pawar et al., 2013). Larval lipase activity in Maruca vitrata reported at 1 

% enzyme concentration (Jadhav and Gejage, 2022). 

   
 In present study, (Fig.5) maximum activity of triacylglycerol acylhydrolase from larva at 1 % 

enzyme concentration suggests rate of release of fatty acid is optimum at 1 % enzyme concentration. 

Increased enzyme concentration showed more rate of reaction after certain concentration further 

increase in enzyme concentration never increased the reaction rate.   

           

    Fig. 1 Effect of pH                                                 Fig.2: Effect of substrate  

             

                 Fig.3:  Effect of temperature                                            Fig.4: Effect of time 

                

      Fig.5 : Effect of enzyme concentration                                Fig.6 : Linewever-Burk curve 
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Abstract: 

                 Enzymes as biocatalyst regulate the rate of physiological process and occupy central role 

in health and also has critical role in diseased conditions. Enzymes are involved in number of 

physiological reactions from simple digestion of food proteins to highly regulated cascades. 

Digestive enzyme like proteases can either break specific peptide bonds, depending on the amino 

acid sequence of a protein or break complete peptide to different amino acids. In the present 

investigation, the digestive enzyme i.e protease activity was recorded at different exposure periods 

(24h, 48h, 72h. and 96h) after exposure to metal copper sulphate and plant pod extract of A. sinuate 

along with control group. All experimental sets were calculated for pre-determined mean LC50 

concentration of metal copper sulphate (0.56 ppm) and pod extract of Acacia sinuata (232 ppm).  

 In this study, the proteases activity was detected after exposure to copper sulphate and plant 

pod extract A. sinuata in different digestive tissues like salivary gland, oesophagus, intestine, 

stomach, hepatopacreas of freshwater snail Bellamya bengalensis. After exposure periods, the 

proteases activity was highly decreased in digestive tissue at both exposures i.e. copper sulphate and 

Acacia sinuata. Obtained results conclude that, the digestive system play important role in enzyme 

activity however, any toxic metal enter into the body, the enzyme activity was significantly altered 

and it may produce detrimental impact on physiological system of organism.  

Keywords: Bellamya bengalensis, Copper sulphate, Acacia sinuata, Digestive tissue,                    

Proteases activity. 

Introduction: 

Almost all human activities generate potential pollutants. A developmental process has 

released organic and inorganic wastes in the environment. Contamination in the media is by 

biological, physical and chemical mixing of toxicants. If concentrations of contaminant in the 

environment increased at higher levels, causes severe ecological damages. Over 10 million of 

organic compounds were synthesized and perhaps 10,000 found in regular domestic and 

industrial use. The nature of toxic chemical depends on the concentration of substances and it’s 

time duration for which, the organism are exposed to it. Toxic impact may bring physiological, 

biochemical or pathological alterations in organism (Subramanian, 2010). 

Proteases occur naturally in all organisms. These enzymes are involved in number of 

physiological reactions from simple digestion of food proteins to highly regulated cascades. The 

protease activity can be a destructive change, which abolishing digestive function or digesting it 

to its principal components. Proteases belong to the class of enzymes known as hydrolases, 

which catalyse the reaction of hydrolysis of various bonds with the participation of water 

molecule. 

In present scenario, large numbers of toxicants are entered in environment and produced 

impact on ecosystem. At Present, aquatic habitats are enormously polluted by adding various 

industrial toxic components regularly. Results of this increase the health risks to all aquatic 

organisms (Pandey et. al., 2005). In ecological health assessment of aquatic habitat, the molluscs 

as an invertebrate are good bio-monitoring agents because they can accumulate pollutants 

considerably higher than other aquatic animals (Hamed and Emara, 2006). 
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Through extensive reviewing the literatures, it came to know that there is no any 

documentation or study on comparative effect of metal and plant extract on freshwater snail 

Bellamya  bengalensis. Hence, the present work has been undertaken to study the toxicity of 

metal Copper sulphate and pod extract of plant Acacia sinuate on digestive enzyme i.e. protease 

from different tissues of digestive tract.  

Material and Methods: 

 The toxicity induced alterations in protease activity of different digestive tissues of 

freshwater snail B. bengalensis (L) was carried out after intoxication of heavy metal copper 

sulphate and pod extract of A. sinuata. In this study, mollucan species i.e. freshwater snail (B. 

bengalensis) is used as an animal model to assess the toxic effects of exposures.  

a. Collection site:  

Freshwater snails Bellamya bengalensis were collected from ‘Rajaram tank’ near Shivaji 

University, Kolhapur. Snails were brought to the laboratory in polythene bags. The shells of 

experimental snails were cleaned to remove fouling algal mass and mud. Snails were brought to 

the laboratory, acclimatized for a week. During laboratory acclimatization, they were feed by 

plant Pistia, Hydrilla and provided with proper ventilation. 

b. Experimental design: 

In the present study, the digestive tract of freshwater snail B. bengalensis is the main site 

for study the protease activity against exposure of metal copper sulphate and pod extract of A. 

sinuate. Concentration of metal i.e. copper sulphate was prepared at different concentration i.e. 

2, 3, 4 and 5-ppm and concentration of plant pod extract was prepared 200, 300, 400 and 500 

ppm. The experimental animal, freshwater snail B. bengalensis was exposed to four different 

concentrations of copper sulphate and pod extract along with control group for 96 hours.  

After exposure to both exposures, the enzyme protease activity was tasted in digestive 

tissues like salivary gland, oesophagus, intestine, stomach, hepatopacreas at 24 hours interval 

upto 96 hours. The protease activity from each of intoxicated group as per exposure periods (24 

hrs, 48 hrs, 72 hrs, and 96 hrs.) was determined by applying methods of Egauche and Iwamoto, 

(1982).  

c. Statistical analysis:  

All results of the enzyme protease analyses are given as the mean of five separate 

analyses with ± SD (Standard Deviation). In the statistical analysis, the one-way analysis of 

variance (ANOVA) with the Bonferroni post-test to compare replicate means was carried out 

with the aim of uncovering any significant changes in enzyme activity.  

Results: 

Protease activity in different digestive organs of control group: 

The protease activity of control group in different digestive organs such as 2.26 mg, 

oesophagus 1.92 mg intestine 2.29 mg, stomach 3.11 mg and hepatopancreas 3.84 mg Tyrosine/ 

mg protein/hrs were recorded respectively. (Fig. 1 and 2).  

a. Effect of Copper sulphate on activity of protease: 

Intoxication of copper sulphate in experimental groups, the protease activity was 

significantly altered as compared with control group at different exposure periods in selected 

digestive organs. The altered protease activity at 24h was 1.77 mg in Salivary gland, at 48 hrs 

1.05 mg, at 72 hrs 0.50 mg and at 96 hrs 0.44 mg Tyrosine/ mg protein/hrs activity was recorded. 

In oesophagus, the protease values were 1.52 mg, 0.97 mg, 0.90 mg and 0.81 mg Tyrosine/ mg 

protein/hrs at 24h, 48h,72h and 96h respectively. In stomach, the protease activity was 0.94 mg 

at 24h where at 48 hrs 0.89 mg, at 72 hrs 0.88 mg and at 96 hrs 0.51 mg Tyrosine/ mg protein/hrs 

were protease activity recorded respectively. Intestine organ showed 1.32 mg at 24 hrs, 0.54 mg 

at 48 hrs, 0.46 mg at 72 hrs and 0.31 mg Tyrosine/ mg protein/hrs at 96 hrs protease activities. 
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Hepatopancreas organ showed 1.15 mg at 24hrs, 0.84 mg 48 hrs, 0.80 mg 72hrs and 0.18 mg 

Tyrosine/ mg protein/hrs at 96 hrs protease activity recorded. (Table 1 and Fig. 1).  

 Above values of protease activity was significantly (p<0.001) declined from 24h to 96h of in 

all digestive organs after exposure to metal copper sulphate. (Table 01). The protease activity after 

exposing to copper sulphate at 96 hours as compared to control group, the salivary gland was 

recorded (-80%) declined in protease activity. While, esophagus showed (-58%) decline followed by 

(-83%) in stomach, (-86) in intestine and (-95%) in hepatopancreas respectively.  

b. Effect of A. sinuata on activity of protease: 

Similarly, as metal copper sulphate the protease activity was recorded after exposing to plant 

pod extract of A. sinuata the in various digestive organs of B. bengalensis  upto 96 hours.  

In salivary gland, the protease activity was recorded as 2.23mg, 1.76 mg, 0.96 mg and 0.85 

mg Tyrosine/ mg protein/hrs at 24h, 48h, 72h and 96h respectively. In oesophagus, the protease 

values 1.88 mg after 24 hrs, 1.47 mg after 48 hrs, 1.31 mg after 72 hrs and 1.29 mg Tyrosine/ mg 

protein/hrs after 96 hrs were recorded. In stomach, the protease values were 2.93 mg, 2.66 mg, 2.47 

mg and 1.32 mg Tyrosine/ mg protein/hrs at 24h, 48h, 72h and 96h recorded respectively. The 

intestine organ showed 2.14 mg Tyrosine/ mg protein/hrs at 24 hrs. Whereas, at 48 hrs, 72h and 96h 

the protease activity was noted 1.48 mg,  1.47 mg 1.44 mg Tyrosine/ mg protein/hrs correspondingly. 

The protease values in hepatopancreas organ were noted as 3.69 mg, 1.81 mg 1.60 mg and 1.50 mg 

Tyrosine/ mg protein/hrs at 24h, 48h, 72h and 96h respectively. (Table 2 and Fig. 2). 

 After exposing to plant pod extract of A. sinuate, the enzyme protease was significantly 

decreased (p<0.001) in all digestive organs like salivary gland, oesophagus, stomach, intestine and 

hepatopancreas respectively. After exposing to A. sinuate at 96 hours the salivary gland showed (-

62%) decline of protease activity followed by (-33%) in esophagus,(-58%) in stomach, (-37) in 

intestine and (-61%) in hepatopancreas correspondingly.  

c. Comparative account on Toxicity of copper sulphate and A. sinuata on protease activity: 

In context of comparative effect of both intoxicants, the freshwater snail B. bengalensis 

shows different protease activity in selected digestive organs. The protease activity in all selected 

digestive organs showed significant (p<0.001) high decreased in snail after exposing to copper 

sulphate than pod extract of A. sinuata. Almost two-three fold decline in protease activity was 

recorded after exposed to metal copper sulphate then protease values were observed in exposure of 

plant extract A. sinuata. (Fig. 3).   

Discussions: 

 Protease activity in the digestive tract found key determinant of digestion and assimilation 

efficiency of ingested proteins for animals. Generally pepsin in the stomach and trypsin, 

chymotrypsin, carboxy and aminopeptidases in the intestine were responsible for the hydrolysis of 

ingested proteins (Whitaker, 1994). Digestive tract is the principle site for secretion of digestive 

enzymes, for digestion of food and absorption of nutrients (Pauchet et al; 2007). Serine proteinase, 

such as trypsin and chymotrypsin, are predominant in the gut of lepidopterans. Gut proteases further 

release amino acids from peptides, produced by endopeptidases (Tetra and Ferreira, 1994). 

In the present investigation, both intoxicants i.e. copper sulphate and pod extract of A. 

sinuata were significantly inhibited the protease activity in different organs of digestive organs of 

freshwater snail B. bengalansis. In the context of acute exposure of both toxicants produced 

detrimental impact on metabolic process of freshwater snail. Similar results were recoded in protease 

values of L. marginalis after exposure to heavy metals CuSO4, HgCl2 and CdCl2. According to 

literature, Abdel-Kader et al., (2005) the digestive enzymes like carboxylase, lipase and protease 

were mainly targeted in molluscan species under influence of molluscicide.   

After exposing to pod extract of A. sinuate, the protease values in digestive organs were 

decline upto 33-62%.  Whereas, intoxication of copper sulphate the experimental animal B. 

bengalansis shows significant decline in protease activity as compared to exposure of pod extract. 

Under influence of copper sulphate, the protease values were decreased up to 58-95% in selected 

digestive organs.  Sultana and Lomate, (1997) reported the decreased amylase activity in L. 

marginalis under effect of mercury chloride and copper chloride. Similarly, in recent past the few 
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literatures such as Sultana (1995); Deshmukh (1995); Mahajan and Zambare (2001); Al-Daihan, 

(2008); Sonawane (2017) have been reported the decline in digestive enzyme activity and inhibition 

of digestive enzymes under influence of stress in Molluscan species   

Conclusion: 

In context of metal exposure and one of mollucide i.e. pod extract A. sinuata the digestive 

enzyme protease is significantly inhibited and protease values were decline up to 95% in digestive 

organs at exposure of copper sulphate. On the other hand, under influence of pod extract A. sinuata 

the protease values decreased up to 62%. Obtained values conclude that, the both intoxicants are very 

harmful for metabolic process of freshwater snail B. bengalensis due to decrease in secretion of 

digestive enzyme at short-term exposure of copper sulphate and pod extract. Comparatively, the 

metal copper sulphate is more detrimental than pod extract A. sinuata.  
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Abstract: 

Everyone is closely associated with environment because environment provides 

surroundings in which a person, animal or plant lives or operate. While, an environmental hazard 

is a generic term for any situation of events which possess a threat to the surrounding. The 

environmental issues are widely discussed on the platform which range from local to Global. 

This issue remained not for a group of certain nation, continents, researcher, philosopher, 

scientists, discipline, society or religion. Nira River has been reached on serious level. It is 

affecting the biodiversity of the river. Due to chemical mixed water, the agriculture in bank of 

Nira river is under treat. Because of such chemical mixed water the soil fertility has decreased. 

This polluted water is also affecting on human health. The natural flow of water has been 

changed due to excessive excavation of sand. Due to all the above reasons environment 

degradation is observed in this river. So, for the of well being of society this research study will 

be helpful. This study is benefited for the people living in surrounding area of this river. This 

study is also very important in term of agriculture, industries and also reducing the 

environmental degradation of Nira river. This study will be useful for policy makers, NGOS and 

government offices for applying strategies. 

Keywords: Environment, Degradation, Biodiversity, Pollution, Society, Agriculture, Industries, 

etc 

Introduction: 

Major river systems of the World become the lifeline of the respective countries due to 

their continuous and steady supply of fresh water. But in the recent era, the quality of fresh water 

is too much deflected from their original state. The quality of fresh water is varying from river to 

river. Land and water degradation threaten food security for many of the poorest and most food 

insecure living in Asia, Africa and Latin America (Kaiser, 2004). The river degradation has been 

forming owing to natural and manmade causes. The environmental degradation is a global 

phenomenon. The degradation in water bodies and water driven bodies become a very serious 

matter because water is supposed a life for everyone. Physical phenomenons are the common 

and lifelong agents of river degradation. The main degradation types related to sediments quality 

and quantity include: excessive erosion which leads to increase of sediment load in the river, 

chemical contamination impacting sediment quality, extreme events as floods and organic matter 

like vegetation. The drinking water source in the study area is only surface water flow through 

various rivers. The river is environmentally degradated by nature and man causes and the result 

of this degradation is to be studies in various angles. So that some remedial planning can be 

suggested. The degradatted water bank affects not only personal health but the social and 

national health. This becomes path finder to parallel studies. In this present study the focus on to 

find out main causes of environmental degradation of Nira river and to suggest some remedial 

measures to overcome the problems. 

Study area: 

Nira is a river flows through the Indian state of Maharashtra. It is a tributary of the Bhima 

river and flows through Pune and Solapur districts of Maharashtra. The Nira river basin lies 

between the latitude 18⁰ 13.528' N and 17⁰ 58.237' N and longitude 73⁰ 32.357' E and 75⁰ 8.458' 
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E. The basin has drainage area 6,879.60 km. Nira basin comes under hot semi-arid climate 

bordering with tropical wet and dry with average temperatures ranging between 20 and 28 °C (68 

and 82 °F). Most of the 722 mm (28.43 in) of annual rainfall in the city falls between June and 

September, and July is the wettest month of the year.  

Objective:  

1. To find out the sources of degradation along the Nira river. 

2. To suggest environment friendly measures and strategy for reducing  environmental 

degradation of Nira river. 

Data collection and methodology 

This research study is mainly based on primary and secondary data. The primary data has 

been collected by undertaking vast field work. So, the fieldwork methodology, dialogue with 

stakeholders is also applied. The secondary data has been collected from books, journals, 

articles, magazines and daily news papers etc. Some recent data is collected from websites.  

Different causes of environmental degradation of nira river 

The main causes of environmental degradation of Nira river are as follows: 

i) Quarrying Activity  

Growth of population itself expanded its need of shelter, roads, dams and other 

constructions directly push the quarrying activity in the respect of building stone. Building stone 

is the major resource of the study area. At the time of obtaining building stone there is need of 

blasting as well as upper more than 1m over burden is disposed which is drained into various 

channels of the river. At the time of obtaining building stone blasting is unavoidable; similarly 

each mining place having more number of trucks, due to the blasting different harmful chemical 

content and truck oil beside that over burden which contain oxides and hydroxide of Aluminium 

easily mixed in the water streams of rivers during Monsoon which create water pollution. 

Therefore, such water is harmful to human being, animals and plants. 

ii) Deforestation 

In the study area, vegetation cover alters vary rapidly due to human interference. The 

forest land transpired into building constructing, roads, quarrying activity, expansion of 

agricultural land and timber for different purposes. Collectively all these human activities 

generate soil erosion as well its leaps and branches fall  into river water, this condition perform 

change the chemical properties of original water and decomposing of vegetation biomass cause 

the river degradation. In rainy season soil erosion is common in whole region due to 

deforestation, and decomposing of vegetation biomass cause the change the color, taste and 

smell which water is not utilizable. This is the main reason of degradation of river 

iii) Agricultural Practices 

Agricultural activity is the main stay of study area. Therefore, intensive agriculture is 

practiced for taken more and more production from limited land. The recent decades shows that 

modern technology mostly applied for higher yielding of crops e.g. chemical fertilizers, 

pesticides, insecticides, excess use of water, use of hybrid seeds and soil exercises cause river 

degradation. For the better production of crops farmers are intensively used chemical fertilizers, 

content of such fertilizers mixed into artificial supply of water as well as rainwater which drain 

into river. Similar happen down with the pesticides which become major threat of river 

degradation. Four months rainy season and eight months are dry due to that condition crops 

needs to artificial water supply but in the study region it is observed that each farmer used more 

than requirement water for crops due to that lower salts come up at ground level and that salt 

easily drain into river. All these factors of cultivation generate pollutants in water as well these 

pollutants mixed into river water and its intensity in recent years are upgrading. 

iv) Waste Water from Settlements  

The development of human activities from the concrete base for urbanization with high 

population centers e.g. Bhor, Shirval, Nira, Lonand etc. Beside that numbers of rural settlements 
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are located along the course of Nira river. Till date these urban settlements did not implemented 

proper and adequate water treatment plants for waste water. The number of rural settlements are 

located on the right and left bank of river Nira. These settlements also drained their waste water 

in the river but its proportion is less than the urban settlements. Therefore, without treated waste 

water of these urban and rural settlements drained the waste water in river Nira and it is the chief 

cause of river degradation. 

v) Industrial Waste 

In the study area Shirval, Nira and Lonand are the well-known industrial centers. It has 

posses different types of plants as well as agro based industries and chemical industries. A large 

amount of water is used in industries located in bank of Nira river. But the polluted water coming 

out of such industries is discharged into Nira rives. Such contaminated water causes river 

degradation. 

vi) Brick Industries  

The river Nira deposited fine or clay sediments on the both right and left banks at the 

time of flood or optimum water level. Such fine soil is ideal for brick manufacturing. In study 

area urbanization is going on vary rapidly as well as the house construction with using bricks is 

common among the villagers. Due to this fact demand of bricks are increasing tremendously 

from last two decades and its impact is shown on river degradation. The brick manufacturing 

needs an abundant supply of fine radish fertile soils which is only available along the banks of 

rivers. Therefore, the banks of the river or river course are the ideal location for brick 

manufacturing. The brick manufacturing  brick forming ash and unburned particles of coal, 

bagas and radish burned soils particles remains which easily mixed in river water, though the 

quality of water is changed up to some level. This is also cause of river degradation. 

vii) Vehicle and Cloth Washing 

The vehicle and cloth washing phenomenons are common among the rural habitats as 

compare to urban population. But such activity continuously observed in river side settlements. 

The both vehicle and cloth washing are the major causes of river degradation. At the time of 

vehicle washing, oils, gris, iron particles, color and detergent mixed in river water. The thin layer 

of oil and gris formed on the surface water which becomes obstacle in the path of natural 

purification of water. The cloth washing is a cause of water pollution, for the washing of cloths it 

needs detergent. The chemical properties of detergents easily dissolved in river water. Therefore, 

the phenomenons like vehicle and cloth washing and their impact severally observed in dry 

season in study area. 

viii)  Burned Ash Disposal  

World history reveals the major civilizations were origin, develops and spared on the 

different parts of the continents of the earth. In India, the rivers Ganga, Godavari, Krishna and 

Kaveri are the major religious rivers as compare to other rivers. The Hindu populations with 

higher numbers are settled in river basins. In Hindu culture the dead bodies are burned and 

remaining ash and bones are dumped in to the river water. Due to this tradition ash is the major 

threat of river pollution or degradation. 

ix) Biodegradation 

Biodegradation is the major threat of man induced environmental degradation of river in 

study area. The river side settlements have a common and general dumping ground for organic 

waste i.e. dead bodies of animals which is decomposed in river water. The numbers of major 

hospitals are located in chief cities and also major settlements due to that the hospital wastes are 

dumped in the rivers as compare to other threats of river degradation this is very dangerous way 

of river degradation. Beside that on market day unwanted parts of vegetables collected through 

the concern authority and dumped on the banks of rivers. Though these bio-waste matter easily 

mixed in the river water which become a habitual way of river degradation.  
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x) Fairs and Festivals  

River is the creedal of human civilizations. Therefore, various religious, cultural and 

social activities of man intensely fasten with river. Different religious centers are located in bank 

of Nira river. Numbers of peoples are visited to these temples with religious mind for adoration. 

Beside that in a year there are one fair is celebrated by these settlements. In this course of action 

number of pious peoples are bring with them rosary a necklace, coconut, red, yellow and black 

powder and oil etc. all are offer in worship but it gathered in bulk. Bulky waste matter on one 

hand dumped in river and other hand it drained into river water. 

xi) Excessive excavation of sand 

Excessive excavation of sand is common problem in bank of Nira river. The main 

channel of river is changes due to the extraction of large quantities of sand. This is also major 

problem of river degradation 

Conclusion and Recommandation: 

Nira River has been reached on serious level. It is affecting the biodiversity of the river. 

Due to chemical mixed water, the agriculture in bank of Nira river is under treat. Because of 

such chemical mixed water the soil fertility has decreased. This polluted water is also affecting 

on human health. The natural flow of water has been changed due to excessive excavation of 

sand. Due to all the above reasons environment degradation is observed in this river. So, for the 

of well being of society this research study will be helpful. This study is benefited for the people 

living in surrounding area of this river. This study is also very important in term of agriculture, 

industries and also reducing the environmental degradation of Nira river.From this study some 

measures and strategies has been suggested to reduce the environmental degradation of Nira 

River. The result of this research study as belows: 

1) The denudation is common phenomenon. Therefore, afforestation in study area is put into 

action very seriously. 

2) Excess excavation of sand should be controlled the artificial sand production should be given 

more importance. The local administration should pay attention and take action against these 

people. 

3) Quarrying activity and any type of washing in river course or watershed area is strictly 

prohibited. 

4) Now a day’s agriculture is a major threat of river degradation. Though there is need of proper 

system for awareness among the farmers in relation to chemical fertilizers, pesticides, 

insecticides and how to provide water to crops? 

5) Central and State Government should be provide sufficient grants to built the proper and 

adequate water treatment plants for urban and rural settlements with considering next 25 

years.  

6) No permission is to be given for new industry along with the river course. The severe action is 

to be taken on those industries which direct drain waste water in rivers.  

7) The Municipal Corporations and village Grampanchyats of concern settlements who are 

located on the bank of river should observe and take care of river course and for this special 

assistance should be given by the concern authority.  

8) There should be complete ban on to discharge biomedical waste, washing of vehicles and 

installation of brick industries 

9) Local people should aware about river degradation and its impact on human health. 

10) Offering materials to Gods and Goddess should be collected separately and processing on it 

to be as fertilizer.  

11) Priority should be given to the drinking water and it can be lifted without disturbing water 

ecology.  
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Abstract: 

Morphometric and meristic count of a fish Paratrypauchen microcephalus (Bleeker, 

1860) also known as Comb goby has been studied from Madh, Mumbai. Around 156 samples 

were obtained for the study from October 2021 to December 2022. Therefore, the present study 

aims to provide a more complete description of P. microcephalus by analyzing all the possible 

biometric characteristics. The morphometric and meristic studies on this fish indicated a positive 

relationship among the compared characters and a high degree of homogeneity within the 

population. The correlation analysis showed that all morphometric characters changed 

proportionally as total length changed however the meristic counts that were examined were 

consistent in fish of various sizes, indicating their independence on body size. All fishes that 

were thus observed belonged to the same population, and the variations were just too temporary 

and likely to disappear with a change in habitat to be classified into separate populations. 

Keywords: Paratrypauchen microcephalus, Madh, morphometric, meristic, correlation analysis. 

Introduction: 

Identification of species is a primary step in any research work and plays a key role in 

behavioral study. Morphometric measurements and meristic counts are considered the easiest 

and most authentic methods for identifying fish specimens and also provide data useful for 

taxonomic status (Ihssen et al., 1981). In general, fish demonstrate greater variances in 

morphological traits both within and between populations than other vertebrates and are more 

susceptible to environmentally induced morphological variations. (Akinrotimi et al., 2018)  

In fish, morphometric characters are continuous characters used for the quantitative 

analysis of body size and shape that are subjected to environmental modifications and have been 

commonly used in fisheries biology to measure discreteness between different fish stocks. 

Similarly, meristic characters are countable, generally set early in ontogeny, and remain constant 

throughout life. Their counts may differ as a result of environmental differences during the early 

developmental period. 

The cause of variation in the morphometric and meristic characters may range from 

variability to intraspecific, which is influenced by environmental parameters (Hubbs, 1921; 

Wimberger, 1992). The morphometric relationships between various body parts of fish can be 

used to assess individuals’ well-being and determine the possible difference between separate 

unit stocks of the same species (King. 2007).  

Murdy in the year, 2008 reported a new genus Paratrypauchen with a key to the genus of 

the Trypauchen group. Paratypauchen is monospecific and is currently known as 

Paratrypauchen microcephalus (Bleeker, 1860). In India, it is reported from Maharashtra (Singh 

& Yazdani, 1993), Andaman (Rajan et al., 2013), Sundarbans, West Bengal (Chatterjee et al., 

2013), Tamil Nadu (Mogalekar et al., 2017) and Odisha (Ruidas et al., 2020). IUCN (Larson, 

2016) classified this fish as LC (Least Concerned) in 2016. (Fishbase, 2021). 

Due to the paucity of research and information on this species, we can fill in the 

knowledge gap on this fish by understanding more about its morphometric and meristic 

characteristics through the current study. 
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Material and Methods: 

Study Area and Sampling: 

Madh Island (Latitude: 23°49'01.2''S and Longitude: 151°13'58.8''E) is a group of several 

quaint fishing villages and farmlands in northern Mumbai. The area is bounded by the Arabian 

Sea to the west and the Malad creek on the east of Mumbai. This region experiences harsh 

summers, high humidity almost the entire year, and evenly dispersed heavy rains during the 

southwest monsoon.  

For the present study, a total of 156 species of P. microcephalus in the length range of 50 

to 203 mm and weight range of 3.2 to 17.2 g were collected every fortnight at regular intervals 

from October 2021 to December 2022 from Madh, Mumbai. Nineteen morphometric and seven 

meristic characters were studied by following the standard procedures described by Rao (1966) 

and Dwivedi and Menezes (1974). Fish were brought to the laboratory, thoroughly washed and 

cleaned and the water was wiped off with the help of blotting paper. Morphometric characters 

were recorded by using a fish measuring board, divider, and digital vernier calipers for accuracy 

to the nearest mm. Relationships between the various body measurements to the total length and 

some with head length have been determined. Co-efficient correlation and regression coefficient 

were also calculated for the characters under study. 

Result and Discussion: 

About 19 morphometric and 7 meristic characters were analyzed and compared with the 

samples of P. microcephalus reported by Ruidas et al., 2020 from Odisha (Table 1) and (Table 

2).  

Based on the results, the maximum length of this fish collected from the west coast was 

203mm while on the east coast, it was 110mm and the eye diameter corresponds to 20.2mm and 

3.5mm from the east and west coast. Thus, through the data collected, it can be concluded that P. 

microcephalus species found on the west and east coast show different morphometric 

characteristics which may be due to the conditions of their habitats, geographical isolation, 

availability of food, and also due to fewer specimens studied, etc. This result corresponds to the 

data collected by Babu Rao (1966) reporting that Stolephorus insularis collected from three 

places along the east coast of India alone can also show the extreme difference in meristic 

characters due to their different ecological conditions and he indicated that they constitute three 

distinct populations. 

The meristic counts however are summarized in Table 2. They show a very limited 

variation in their range when compared with the east coast, indicating that the meristic counts are 

independent of fish body size. However, a slight variation was observed in pelvic fin counts, 

which may be an adaptation to this fish's walking and burrowing nature. According to Piska 

(1990) in Salmostoma clupeoides, the differences noticed in the meristics were temporary, due to 

different ecological conditions and liable to disappear with the change of the habitat. The 

meristic characters thus show homogeneity in the population. 

This study also reveals a positive correlation with correlation coefficient (r) values 

between compared characteristics as shown in Table 3. Total length (TL) and Caudal depth (CD) 

had the highest value of r (0.9988) while Total length (TL) to Pre Caudal length (PCL) has the 

lowest value (r = 0.9492). The regression coefficient value (b= 1.1932) shows that head length in 

relation to total length is much faster growing than any other compared characters whereas the 

Eye diameter (ED) and Pre pelvic length (PPL) are the slowest growing characters in relation to 

head length with b values of 0.3791 and 0.3763 respectively. The results of the present study are 

at variance from the reports on gobiid fishes, in the case of both Boleophthalmus dussumieri and 

B.dentatus, the fastest growing body parameter was reported to be pre-anal distance followed by 

pre-dorsal distance and caudal fin length (Hoda, 1987). 

https://en.wikipedia.org/wiki/Fishing_village
https://en.wikipedia.org/wiki/Mumbai
https://en.wikipedia.org/wiki/Arabian_Sea
https://en.wikipedia.org/wiki/Arabian_Sea
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Table 1: Comparison of the morphometric characteristics of P. microcephalus from the east 

and west coast 

 

Morphometric characters 

Measurements (mm) 

Ruidas et al., 2020 

(Odisha) 

Present study 

(Maharashtra) 

Total length 63.4 – 110 50 – 203 

Standard length 54.3 – 92.5 45 – 180 

Body depth at dorsal-fin origin 7.1 – 7.3 11 – 20 

Body depth at the anus 7.3 – 8.2 13 – 22 

Height of dorsal fin 28.0 – 28.6 2 – 5 

Length of the dorsal fin base 1.4 – 1.5 34 – 150 

Length at anal fin base 1.6 31 – 115 

Predorsal length 4.5 – 4.7 7 – 35 

Preanal length 2.7 – 2.8 13 – 61 

Head length 5.4 – 6.0 7 – 28 

Pectoral fin length 2.8 – 3.4 4 – 8 

Pelvic fin length 3.9 – 4.3 4 – 7.8 

Snout length 5.1 – 6.7 8 – 19 

Inter-orbital space 8.6 – 9.8 1 – 4 

Eye diameter 17.1 – 20.2 2 – 3.5 

Maxilla (upper jaw) length 3.6 – 3.9 4 – 8 

Mandible (lower jaw) length 3.3 – 3.4 5 – 9 

Caudal fin length - 12 – 23 

Caudal depth - 2-7 

Table 2: Comparison of the meristic characteristics of P. microcephalus from the east and 

west coast 

Meristic characters Ruidas et al., 

2020 

(Odisha) 

Present study 

(Maharashtra) 

No. of scales on lateral line - 63 – 82 

Caudal fin rays - 17 

No. of vertebrae - 32 

Dorsal fin rays 49 – 51 49 – 51 

Pectoral fin rays 17 15 – 17 

Pelvic rays 5 8 – 9 

Anal rays 43 - 46 43 – 46 

 



Bhumi Publishing, India 
 

132 
 
 

Table 3: Values of constants ‘a’ and ‘b’ in the linear regression of various morphometric 

characteristics as a function of total length and head length with the respective correlation 

‘r’ value in P. microcephalus 

X Y Intercept (a) Slope (b) r 
Regression 

equation 

TL SL 1.001 0.9759 0.9972 0.9759x + 0.001 

TL HL 0.2711 1.1932 0.9758 1.1932x - 1.3052 

TL PDL 0.3525 1.1337 0.9965 1.1337x - 1.0424 

TL PAL 0.4467 1.128 0.9983 1.128x - 0.8058 

TL BD 1.3415 0.4269 0.9872 0.4269x + 0.2938 

TL CD 0.2829 0.9162 0.9988 0.9162x - 1.2626 

TL CL 1.0743 0.5475 0.9569 0.5475x + 0.0718 

TL ED 0.5956 0.4634 0.9862 0.4634x - 0.5182 

HL ED 1.0002 0.3791 0.9864 0.3791x + 0.0003 

HL PPL 1.411 0.3763 0.9741 0.3763x + 0.3443 

HL PCL 1.3594 0.3885 0.9492 0.3885x + 0.3071 

TL-Total Length, SL- Standard Length, HL- Head Length, ED- Eye Diameter, PDL- Pre dorsal 

Length, PAL – Pre anal Length, BD-Body depth, CD- Caudal depth, CL- Caudal length, PPL- 

Pre pelvic Length, PCL- Pre pectoral Length. 

 

A linear relationship has been observed between the total length and the other body 

parameters studied as evidenced by the high values of the correlation coefficient of all the 

dependent variables. Correlation analysis indicates that all the morphometric characteristics 

changed proportionally as the total length increased, also seen in Boleophthalmus boddaerti of 

Family Gobiidae by Gore BM, 2020. 

Conclusion: 

The outcome of the present study provides the first fundamental information on 

morphometric and meristic characteristics of P. microcephalus from Madh, Mumbai, 

Maharashtra. Murdy (2008) noted that specimens from the easternmost region of this species 

might have fewer meristic counts than ones from the western region. The variations thus 

observed in Table 1 might be the results of differences in the habitat used or conditions of their 

habitats, geographical isolation, availability of food, etc. 
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Abstract:  

A closure operator on the lattice of all ideals of a bounded 0- distributive lattice is 

introduced. It is observed that the ideals which are closed with respect to this closure operator are 

⍺ -ideals in it and conversely. 
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1. Introduction 

As a generalization of the concept of distributive lattices on one hand and pseudo-

complemented lattices on the other, 0- distributive lattices are introduced by Varlet [7]. C. 

Jayaram [2] defined and studied ⍺ -ideals in 0- distributive lattices. Additional properties of ⍺-

ideals in a 0-distributive lattice are obtained by Pawar et. al. in [4] and [5]. Separation theorem 

for ⍺-ideals in a 0- distributive lattice is proved in [3]. In [4], the authors have obtained a 

characterisation of an ⍺ -ideal using a closure operator on the lattice of all ideals of a 0- 

distributive lattice. In this paper our aim is two folded. (i) To introduce a new closure operator on 

the lattice of all ideals of a 0- distributive lattice and to characterise ⍺-ideals in terms of the 

ideals which are closed with respect to this closure operator (ii) To generalize the results of [6]. 

Further it is observed that in a given 0- distributive lattice the families of ideals which are closed 

under the closure operator introduced in [4] and the closure operator introduced in this paper are 

the same and actually equal to the family of all ⍺ -ideals in it. 

2. Preliminaries 

Following are some basic concepts and results needed in the sequel from references. For 

other non-explicitly stated elementary notions please refer to [1]. A lattice 𝐿 with 0 is said to be 

0-distributive if 𝑎 ∧ 𝑏 = 0 and 𝑎 ∧ 𝑐 = 0 imply 𝑎 ∧ (𝑏 ∨ 𝑐) = 0 for any 𝑎 , 𝑏 , 𝑐 in 𝐿. Throughout 

this paper 𝐿will denote a bounded 0-distributive lattice unless otherwise specified. For a lattice 𝐿, 

ℐ(𝐿) denotes the set of all ideals of L. Then  (ℐ(𝐿),∧,∨) is a lattice where  𝐼 ∧ 𝐽 = 𝐼 ∩ 𝐽  and  𝐼 ∨
𝐽 = (𝐼 ∪ 𝐽], for any two ideals 𝐼 and 𝐽 of 𝐿. For any non-empty subset A of L, define 𝐴∗ = {x ∊
𝐿 / 𝑥 ∧ 𝑎 = 0, for each a ∈ A}. By 𝐴∗∗we mean (𝐴∗)∗. An ideal I in L is called an annihilator 

ideal if I =𝐴∗ , for a non-empty subset A of L. Let 𝐿 and 𝐿′ denote bounded 0-distributive lattices 

and 𝑓: 𝐿 → 𝐿′ denotes a homomorphism. 𝑓 is called an annihilator preserving if 𝑓(𝐴∗) = {𝑓(𝐴)}∗ 

for any non-empty subset  𝐴 of 𝐿. An ideal 𝐼 of 𝐿 is called an 𝛼-ideal if  {𝑥}∗∗ ⊆ 𝐼 for each 𝑥 ∈ 𝐼. 

Closure operator on L is a mapping f: L →  L satisfying the following conditions: (i) x  ≤  f (x)  

(ii) x  ≤ y ⇒  f (x)  ≤ f (y)   

(iii) f (f (x)) = f (x).   

Result 1: A lattice 𝐿 with 0 is 0 – distributive if and only if 𝐴∗ is adn ideal for any non-empty 

subset A of L.  

Result 2: In a 0-distributive lattice L, for all 𝑎, 𝑏, 𝑐 ∊ 𝐿 we have  

(i) {𝑎}∗ is an ideal in L. 

(ii) {𝑎}∗∗ ∩  {𝑏}∗∗ =  {𝑎 ∧ 𝑏}∗∗. 

(iii) {𝑎}∗ ∩ {𝑏}∗ =  {𝑎 ∨ 𝑏}∗. 

(iv) {𝑎}∗∗ =  {𝑏}∗∗   {𝑎 ∧ 𝑐}∗∗ =  {𝑏 ∧ 𝑐}∗∗. 

Result 3: In a bounded 0-distributive lattice L following statements are equivalent. 

(i) For x, y  ∈ L, {𝑥}∗ = {𝑦}∗, 𝑥 ∈ 𝐼  𝑦 ∈ 𝐼.  

mailto:santajikhopade@gmail.com
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(ii) I = ∪{{𝑥}∗∗/ x ∈I}. 

(iii) For x, y ∈ L, h (x) = ℎ (𝑦), 𝑥 ∈ 𝐼  𝑦 ∈ 𝐼, where  h (𝑥) = {M /is a minimal prime  ideal  

containing 𝑥}.   

(vi) I is an ⍺-ideal. 

Result 4: Let L be a 0-distributive lattice. Let I be an ⍺-ideal and S be a meet sub semi lattice of 

L such that P ∩ 𝑆 = ∅. Then there exists a prime ⍺-ideal P in L containing I and disjoint with S. 

Result 5: Every annihilator ideal in a 0-distributive lattice 𝐿 is an ⍺-ideal.    

Result 6: Let L and L' be any  two  bounded  0-distributive lattices and let f : L → L'  be an 

annihilator preserving onto homomorphism, Then   

(i) If  I  is an ⍺-ideal in L, then  f (I) is an ⍺-ideal in  L'.    

(ii) If I ' is an ⍺-ideal in L', then f -1 (I ') is an ⍺-ideal in L.  

3. Closure operator  

In this section we introduce a closure operator on ℐ (𝐿).   

Define ℬ (𝐿) ={{𝑎}∗∗/ a∈ L}. 𝐿 being 0-distributive, ℬ(𝐿) ⊆ 𝒥(𝐿) (by Result 1) but ℬ (𝐿) is not 

necessarily a sub lattice of the lattice ℐ(𝐿). For this consider the following example.  

 

 

Example 3.1:- Consider the bounded 0 - distributive lattice  

𝐿 = {0, a, b, c, d, e, 1} as shown by the Hasse Diagramme in Fig.1.  

Here {𝑎}∗∗ = {0, 𝑎, 𝑏 } and {𝑐}∗∗ = {0, 𝑐}.  Hence 

{𝑎}∗∗ ∨ {𝑐}∗∗  = {0, 𝑎, 𝑏, 𝑐, 𝑑 }  ∉  ℬ (𝐿).  

Hence the set ℬ (𝐿) is a poset under set inclusion but  

need not be a sub lattice of  the lattice  ℐ (𝐿).  
 

 

 

For {𝑎}∗∗, {𝑏}∗∗ ∈ ℬ (𝐿). Define {𝑎}∗∗ ⊓ {𝑏}∗∗ = {𝑎 ∧ 𝑏}∗∗ and {𝑎}∗∗ ⊔ {𝑏}∗∗ = {𝑎 ∨ 𝑏}∗∗.  Then 

we have 

Theorem 3.2:- ( ℬ(𝐿),⊓,⊔) is a bounded lattice.  

Proof:- Obviously, {𝑎 ∧ 𝑏}∗∗ is the infimum of {𝑎}∗∗ and {𝑏}∗∗ in (ℬ (𝐿), ⊆ ).To prove   {𝑎 ∨ 𝑏}∗∗ 

is  the supremum of  {𝑎}∗∗ and {𝑏}∗∗ in (ℬ (𝐿), ⊆ ). {𝑎 ∨ 𝑏}∗∗ is  an upper bound of {𝑎}∗∗ and 

{𝑏}∗∗ in (ℬ (𝐿), ⊆ ). Let{𝑐}∗∗ be any other upper bound of {𝑎}∗∗ and {𝑏}∗∗ in (ℬ (𝐿), ⊆ ). Then t ∈
 {𝑎 ∨ 𝑏}∗∗ (𝑡 ]  ∩ {𝑎 ∨ 𝑏}∗ = {0}   (𝑡] ∩ [{𝑎}∗ ∩ {𝑏}∗] = {0}  (by Result 2 (iii))  (𝑡] ∩ 

{𝑎}∗ ⊆ {𝑏}∗∗ (𝑡] ∩ {𝑎}∗  ⊆ {𝑐}∗∗ (𝑡] ∩ {𝑎}∗ ∩ {𝑐}∗ = {0}  (𝑡] ∩  {𝑐}∗ ⊆  {𝑎}∗∗  (𝑡] ∩ 

{𝑐}∗ ⊆ {𝑐}∗∗  (𝑡] ∩ {𝑐}∗ = {0}  (𝑡] ⊆ {𝑐}∗∗ t ∈ {𝑐}∗∗. This shows that {𝑎 ∨ 𝑏}∗∗  ⊆ {𝑐}∗∗ 

and hence  {𝑎 ∨ 𝑏}∗∗ is the supremum of {𝑎}∗∗ and {𝑏}∗∗ in (ℬ (𝐿), ⊆ ). As  {0}∗∗ = {0} and 

{1}∗∗ = 𝐿 belong to ℬ (𝐿), (ℬ (𝐿), ⊓,⊔) is a bounded lattice.       

          ∎ 

Corollary 3.3:- The lattice (ℬ(𝐿),⊓,⊔) is a homomorphic image of the lattice 𝐿.  

Proof:- Define 𝜃: 𝐿 → ℬ (𝐿) by 𝜃(𝑎) = {𝑎}∗∗ for each 𝑎 ∊ 𝐿. Then 𝜃(𝑎 ∧ 𝑏) = {𝑎 ∧ 𝑏}∗∗ = 

{𝑎}∗∗ ⊓ {𝑏}∗∗ = 𝜃(𝑎 ) ⊓ 𝜃(𝑏) and 𝜃(𝑎 ∨ 𝑏)= {𝑎 ∨ 𝑏}∗∗= {𝑎}∗∗ ⊔ {𝑏}∗∗= 𝜃(𝑎) ⊔ 𝜃(𝑏) hold for all 

 𝑎, 𝑏 ∊ 𝐿. Hence  𝜃 𝑖𝑠 𝑎 homomorphism. As θ is onto, the result follows.      ∎ 

Remark 3.4:- Note that θ is not necessarily one-one. For this consider the 0- distributive lattice 

of Example 3.1.Here for 𝑎 ≠ 𝑏 in  𝐿 we have {𝑎}∗∗ = {𝑏}∗∗.  

For any ideal I in 𝐿, define  𝛿(𝐼) = {{𝑎}∗∗/ 𝑎 ∊ 𝐼}  and for any ideal 𝐼 ̅of ℬ(𝐿), define δ⃖  (𝐼 ̅) =
{𝑎 ∊ 𝐿/ {𝑎}∗∗ ∊ 𝐼 ̅}. With these notations we prove  

Theorem 3.5:- (i) 𝛿(𝐼) is an ideal in ℬ (𝐿), for any ideal 𝐼 in 𝐿. 

 (ii) δ⃖  (𝐼 ̅) is an ideal in L, for any ideal  I ̅ in ℬ (𝐿).  

(iii) For any two ideals 𝐼 and 𝐽 of 𝐿, I  ⊆ J  𝛿(𝐼) ⊆ 𝛿(𝐽)   

1 
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(iv) For any two ideals 𝐼 ̅and 𝐽 ̅of  𝔅(𝐿), 𝐼 ̅ ⊆ 𝐽 ̅  δ⃖  (𝐼 ̅)  ⊆ δ⃖  (𝐽 ̅). 

 Proof:- (i) Let I be any ideal in L.As 0 ∊ I, {0}∗∗ = {0} ∊ 𝛿(𝐼). Hence 𝛿(𝐼) is non empty. Let 

{𝑎}∗∗, {𝑏}∗∗ ∈ ℬ(𝐿) such that {𝑎}∗∗ ⊆ {𝑏}∗∗and  {𝑏}∗∗ ∈ 𝛿(𝐼). Then {𝑏}∗∗ ∈ ℬ(𝐿)  {𝑏}∗∗ = 

{𝑥}∗∗  for some x ∈ 𝐼. Thus {𝑎}∗∗ = {𝑎}∗∗ ⊓ {𝑏}∗∗ = {𝑎}∗∗ ⊓ {𝑥}∗∗ = {𝑎 ∧ 𝑥}∗∗. As 𝑎 ∧ 𝑥  ∈
𝐼, {𝑎}∗∗   ∈  δ (𝐼). Let {𝑎}∗∗, {𝑏}∗∗ ∈ δ (𝐼). {𝑎}∗∗ ∈ δ (𝐼)  {𝑎}∗∗ = {𝑥}∗∗for some x ∈ 𝐼 and  

{𝑏}∗∗ ∈ δ (𝐼)   {𝑏}∗∗ = {𝑦}∗∗for some y ∈ 𝐼. Hence {𝑎}∗∗ ⊔ {𝑏}∗∗ = {𝑥}∗∗ ⊔ {𝑦}∗∗ = {𝑥 ∨ 𝑦}∗∗. 

As 𝑥 ∨ 𝑦 ∈ 𝐼, we get {𝑥 ∨ 𝑦}∗∗ ∈ δ (𝐼) Hence {𝑎}∗∗ ⊔ {𝑏}∗∗ ∈  δ (𝐼). Therefore  δ (𝐼) is an ideal 

in ℬ(𝐿).                                                                                                                                

(ii) Let  𝐼 ̅ be any ideal in  ℬ (𝐿). {0}∗∗ = {0} ∊ 𝐼 ̅ 0 ∊ δ  ⃖  (𝐼 ̅). Hence δ⃖  (𝐼 ̅)  is non-empty. Let a, 

b ∊ L such that a ≦ b and b ∈ δ⃖  (𝐼 ̅). Then {𝑎}∗∗ ⊆ {𝑏}∗∗and {𝑏}∗∗ ∈ 𝐼 ̅  {𝑎}∗∗ ∈ 𝐼 ̅ 𝑎 ∊  δ⃖  (𝐼 ̅). 

Let a, b ∊ I. Then  {𝑎}∗∗, {𝑏}∗∗  ∈  𝐼 ̅ {𝑎}∗∗  ⊔ {𝑏}∗∗ = {𝑎 ∨ 𝑏}∗∗  ∈ 𝐼 ̅  𝑎 ∨ 𝑏 ∊ δ⃖  ( �̅� ). 

Therefore  δ⃖  ( �̅� )  is an ideal in L.  

(iii) Let 𝐼 and 𝐽 be two ideals of 𝐿such that I ⊆J. Let {𝑎}∗∗ ∈ 𝛿(𝐼). then {𝑎}∗∗ ∈ δ (I)            

{𝑎}∗∗ = {𝑥}∗∗ for some x ∈ 𝐼. But then x ∈ 𝐽 implies {𝑎}∗∗ ∈ 𝛿(𝐼). Hence (𝐼) ⊆ 𝛿(𝐽). 

 (iv) Let 𝐼 ̅and  𝐽 ̅  be any two ideals of B (𝐿)such that �̅�  ⊆ 𝐽.̅ Let x ∈ δ⃖  ( 𝐼 ̅). Then {𝑥}∗∗ ∈ 𝐼 ̅  

implies {𝑥}∗∗ ∈ 𝐽.̅ Hence x ∈ δ⃖  (𝐼 ̅) and the result follows.         ∎  

As δ ( I ) is an ideal in ℬ(𝐿), for any ideal I in L, we have the mapping δ: ℐ (L) → ℐ (ℬ (𝐿)) is 

well defined where  ℐ (ℬ (𝐿)) denotes the lattice of all ideals of the lattice ℬ (𝐿). Further we 

have                                                                                                                                                         

Theorem 3.6:- δ : ℐ (L) → ℐ(ℬ (𝐿)) {0,1} is a homomorphism.  

Proof:- Let I and J be any ideals in ℐ ( L ). δ (I ∩  𝐽) ⊆ 𝛿(𝐼) ∩  𝛿(𝐽) (by Theorem 3.5(iii)). Let 

{𝑎}∗∗ ∈ 𝛿(𝐼) ∩  𝛿(𝐽). Then {𝑎}∗∗ ∈ δ(I)  {𝑎}∗∗ = {𝑖}∗∗ for some i ∈ 𝐼 and {𝑎}∗∗  ∈ 

𝛿(𝐽)   {𝑎}∗∗ = {𝑗}∗∗ for some j ∈ J. Thus  {𝑎}∗∗ = {𝑖}∗∗ ⊓  {𝑗}∗∗ = {𝑖 ∧ 𝑗}∗∗. As i ∧ 𝑗 ∈ 𝐼 ∩ 𝐽   

{𝑎}∗∗ ∈ δ (𝐼 ∩ 𝐽). This shows that 𝛿(𝐼) ∩ 𝛿(𝐽) ⊆ δ (𝐼 ∩ 𝐽). Combining both the inclusions we 

get δ(I∩ 𝐽) = 𝛿(𝐼) ∩  𝛿(𝐽) ____________(I)  

Now δ (I) ∨ δ (J) ⊆ δ (I ∨ 𝐽) (by Theorem 3.5(iii)). Let {𝑎}∗∗ ∈ δ (I ∨ 𝐽). Hence {𝑎}∗∗ =  {𝑦}∗∗ for 

some y ∈ 𝐼 ∨ 𝐽. Therefore y ≦ i ∨ j for some i ∈ 𝐼 and 𝑗 ∈ 𝐽. y ≦ i ∨ j    {𝑦}∗∗ ⊆ {𝑖 ∨  𝑗}∗∗ = 

{𝑖}∗∗ ⊔ {𝑗}∗∗   {𝑎}∗∗ = {𝑦}∗∗ ∈  δ (𝐼) ∨ δ (𝐽). Hence δ (I ∨ 𝐽)  ⊆ δ (I) ∨ δ (J). Combining both 

the inclusions we get δ (I ∨ 𝐽) = δ (I) ∨ δ (J) . _____________(II)    

From (I) and ( II)  we get δ: ℐ (L) → ℐ (ℬ(𝐿)) is a homomorphism. Again δ ((0] ) = {{0}∗∗} =

{{ 0 }}  and δ ((1] ) ={{1}∗∗} ={L}, shows δ is a {0,1} homomorphism. ∎  

By Theorem 3.5, we get the mappings δ: ℐ (L) → ℐ (ℬ(𝐿)) and δ⃖ : ℐ (ℬ (𝐿)) → ℐ (L). Hence            

δ° δ⃖  :  ℐ (ℬ (𝐿)) →  ℐ (ℬ (𝐿)) and   δ⃖ °δ: ℐ (L) → ℐ (L). About these two mappings we have                                                                                                                                                     

Theorem 3.7:- (i) δ° δ⃖  is an identity mapping on ℐ (ℬ (𝐿)).   

(ii)  δ⃖ °δ  is a closure  operator on  ℐ (L).  

Proof:- (i) Let 𝐼 ̅ be any  ideal of  ℬ  (𝐿). Let {𝑥}∗∗ ∈ δ° δ⃖  ( I ̅) = δ ( δ⃖  ( I ̅)). Hence {𝑥}∗∗ = {𝑦}∗∗ 

for some y ∈ δ⃖  ( 𝐼 ̅ ). But then {𝑦}∗∗ ∈  𝐼 ̅  {𝑥}∗∗ ∈ 𝐼.̅ This gives δ° δ⃖  ( 𝐼 ̅) ⊆ 𝐼 ̅. Conversely, let 

{𝑥}∗∗ ∈  𝐼.̅ Then x ∈ δ⃖  ( 𝐼 ̅)  {𝑥}∗∗ ∈ δ ( δ⃖  ( 𝐼 ̅)) (since δ⃖  ( 𝐼 ̅) is an ideal in L). Hence 𝐼 ̅⊆ δ° δ⃖  ( 

𝐼 ̅). From both the inclusions we get δ° δ⃖  ( 𝐼 ̅) = 𝐼.̅ Hence δ° δ⃖   is an identity mapping on  ℐ 

(ℬ (𝐿)).   
(ii) Let  I ∈ ℐ (𝐿) and  x ∈ 𝐼. Then {𝑥}∗∗ ∈ δ ( I ) and δ ( I ) is an ideal in ℬ (𝐿), for any ideal I in 

L (by Theorem 3.5 (i))  imply  x ∈  δ⃖ °δ (I ). Hence I ⊆ δ⃖ °δ (I )  ________( I )    

Let I, J ∈  ℐ (L) and I ⊆ J. As δ and δ⃖  are isotone mappings (see Theorem 3.5), we get  

δ⃖ °δ (I) ⊆  δ⃖ °δ (J )_____________(II)           
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Let I ∈ ℐ (L). As  δ⃖  °δ (I ) is an ideal in ℐ (L), we get δ⃖ °δ (I )  ⊆   δ⃖ °δ  [  δ⃖  °δ (I )]  (by (II)). 

Conversely, let x ∈  δ⃖ °δ  [  δ⃖  °δ (I )].Then  {𝑥}∗∗ ∈ δ (  δ⃖  °δ (I ))   {𝑥}∗∗ =  {𝑦}∗∗ for some y ∈ 

 δ⃖  °δ (I )   {𝑥}∗∗ ∈ δ (I )  {𝑥}∗∗ ∈ δ (I )   x ∈ δ⃖ °δ (I ). Thus we have  δ⃖ °δ  [  δ⃖  °δ (I ) ] ⊆   δ⃖ °δ 

(I ). Combining both the inclusions we get  δ⃖ °δ [ δ⃖  °δ(I)]  =  δ⃖  °δ (I ). _____________(III)    

From (I), (II) and (III) we get  δ⃖ °δ  is a closure  operator on  I (L). ∎ 

Remark 3.8:- The mapping δ:  ℐ (L)→ ℐ (ℬ (𝐿)) is a homomorphism follows from Theorem 3.6. 

Let 𝐼 ̅be any ideal of ℬ (𝐿). As  δ  ⃖  ( 𝐼 ̅) is an ideal in L and δ° δ⃖  ( 𝐼 ̅) = 𝐼 ,̅ we get the  mapping δ: 

ℐ (L)→  ℐ (ℬ (𝐿)) is onto. Hence the lattice ℐ (ℬ (𝐿)) is a homomorphic image of the lattice ℐ 

(L).  

4. ⍺ - ideals    

In this section we show that the ideals in L which are closed with respect to the closure operator 

 δ⃖  °δ defined on ℐ (L) are ⍺-ideals in L and conversely. Let 𝒞 (L) denote the set of all ideals in L 

which are closed with respect to the closure operator  δ⃖  °δ defined on  ℐ (L). Thus 𝒞 (L) = {I ∈ ℐ 

(L) /  δ⃖ °δ ( I ) = I}. Obviously, (0] and (1] belong to 𝒞 (L). Hence 𝒞 (L) is a non-empty subset 

of ℐ (L) but not necessarily a sublattice of the lattice ℐ (L).This follows by the 0-distributive 

lattice given in Example 3.1. Here 𝒞 (L) = {(0], (b ], (c ]} and (b]  ∨ (c]  = (d ]. As (d ] ∉  𝒞 (𝐿), 

the subset 𝒞 (L) is not a sublattice of the lattice  ℐ (L). Though 𝒞 (L) does not form a sublattice of 

the lattice ℐ (L), it forms a lattice on its own. This we prove in the following theorem.    

Theorem 4.1:- ( 𝒞 (𝐿), ∧, ∨) is a bounded lattice where ∧  and ∨ are defined by  

I  ∧ J =  I ∩ J and I ∨ J =  δ⃖ °δ ( I ∨ J ) for I, J ∈ 𝒞 (𝐿).   

Proof:- (i) First we prove that for 𝐼, 𝐽 ∈ 𝒞 (𝐿), 𝐼 ∩  𝐽 ∈ 𝒞 (𝐿). As δ⃖  and δ are isotone mappings, 

we get  δ⃖ °δ is also isotone. Hence  𝛿°𝛿 ( 𝐼 ∩  𝐽) ⊆ 𝛿°𝛿 ( 𝐼) ∩ 𝛿°𝛿 (𝐽 ).  

Let x ∈  δ⃖ °δ (I) ∩  δ⃖ °δ ( J ). Then  {𝑥}∗∗ ∈  δ( I ) ∩ δ (J ) = δ ( I ∩ J )  x ∈  δ⃖ °δ (I ∩ J ).  Hence 

δ⃖ °δ (I ) ∩  δ⃖ °δ (J )  ⊆ δ⃖ °δ (I ∩ J). Combining both the inclusions we get  δ⃖ °δ (I ∩ J) = δ⃖ °δ ( I ) ∩  

δ⃖ °δ (J ) = I ∩ J (since I, J  ∈ 𝒞 (𝐿)).This shows I ∩ J  ∈ 𝒞 (𝐿).. Thus the infimum of  I, J ∈ 

𝒞 (𝐿) is  I ∩ J. Hence I ∧ J  = I ∩ J.   

(ii) First note that for any ideal I in L, δ⃖ °δ ( I )  ∈ 𝒞 (𝐿) (by Theorem 3.7 (ii)). Let I, J  ∈ 𝒞 (𝐿). 

Then  I = δ⃖ °δ (I )  ⊆  δ⃖ °δ (I ∨J) and  J  =  δ⃖ °δ (J )  ⊆  δ⃖ °δ ( I ∨ J ) (since  δ⃖ °δ is isotone) imply 

that  δ⃖ °δ (I ∨J) is an upper bound of I and J  in 𝒞 (𝐿). Let K ∈ 𝒞 (𝐿).such that  𝐼 ⊆ 𝐾 and 𝐽 ⊆ 𝐾. 

Then 𝐼 ∨ 𝐽 ⊆ 𝐾   𝛿°𝛿 (𝐼 ∨ 𝐽) ⊆  𝛿°𝛿 (𝐾) = 𝐾 (since 𝐾 ∈ 𝒞 (𝐿)). This shows that 𝐼 ∨  𝐽 = 

𝛿°𝛿 (𝐼 ∨ 𝐽) is the supremum of I and J in 𝒞 (𝐿). As (0] ∈ 𝒞 (𝐿) and L ∈ 𝒞 (𝐿). (𝒞 (𝐿), ∧, ∨ ) is 

a bounded lattice. ∎ 

We know that the lattice ℐ (ℬ (𝐿)) is a homomorphic image of the lattice ℐ (L) (see Remark 3.8). 

But interestingly we have  

Theorem 4.2:- The lattice 𝒞(L) is isomorphic with the lattice ℐ (ℬ (𝐿)).   

Proof:- Define the mapping  : 𝒞(L)  → I (B (𝐿)) by   ( I ) = δ ( I ) for  each I ∈ 𝒞(L).           

(i)  is a well defined mapping.   

(ii) Let  ( I ) =  ( J )  for I, J ∈ 𝒞(L) Then   (I ) =  (J )  δ ( I ) =  δ (J )   δ⃖ °δ ( I ) =  δ⃖ °δ 

( J )  I = 𝐽 (since I, J ∈ 𝒞(L)). This shows that the mapping   is one-one.   

(iii) Let  𝐼 ̅ be any ideal of ℬ(𝐿). Then δ⃖  ( 𝐼 ̅) is an ideal in L (by Theorem 3.5 (ii)) and            δ° 

δ⃖  ( 𝐼 ̅) = 𝐼 ̅(by Theorem 3.7 (i)). Then  δ⃖  ° δ ( δ⃖  ( 𝐼 ̅)) = δ⃖  ((δ ( δ⃖   ( 𝐼 ̅)))  =  δ⃖  ( 𝐼 ̅).This shows that  

δ⃖   ( 𝐼 ̅)  ∈ 𝒞(L). As  (δ⃖  ( 𝐼 ̅)) = 𝐼,̅    is onto.   

(iv) Let I, J ∈ 𝒞(L). Then  (I ∧ J ) =  ( I ∩ J) = δ (I ∩ J) (by the definition of  )  = δ (I ) ∩ δ 

(J) (by Theorem 3.6) =  (I) ∩  (J) (by the definition of  ). Again   (I ∨ J) = δ (I ∨ J) (by the 
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definition of  ) = δ ( δ⃖ °δ (I ∨J)) (by the definition of ∨ in  𝒞(L)) = δ ( I ∨ J ) (since  δ °  δ⃖   is an 

identity map) = δ (I) ∨ δ (J) =  (I) ∨  (J). This shows that the mapping   is a 

homomorphism. From (i) - (iv) we get  is an isomorphism.  ∎ 

In the next theorem we give a necessary and sufficient conditions for an ideal I in L to be a 

member of 𝒞(L).  

Theorem 4.3:- For any ideal I in L, following statements are equivalent.  

(i)  I ∈ 𝒞(L).  

(ii) For x, y  ∈ L, {𝑥}∗∗ = {𝑦}∗∗, x  ∈ I  y  ∈ I.  
(iii) For x, y  ∈ L, {𝑥}∗ = {𝑦}∗  x  ∈ I  y  ∈ I.  
(iv) I = ∪{ {𝑥}∗∗/ x ∈ I }.   

(v)  For x, y ∈ L, h (x) = ℎ (𝑦),  x ∈ I  y ∈ I, where  h (x) = {M / is a minimal prime  ideal  

containing  x}.   

(vi)  I is an ⍺-ideal. 

Proof:- The equivalence of the statements  (iii)−(vi) follows by Result 3.  

(ii)  ⟺  ( iii )    As  {𝑥}∗∗ =  {𝑦}∗∗ ⟺ {𝑥}∗ = {𝑦}∗   for any x, y  ∈ L, the equivalence follows. 

(i)  (ii) Let I  ∈ 𝒞(L). Let x, y  ∈ L such that  {𝑥}∗∗ =  {𝑦}∗∗ and x ∈ I. Now x  ∈ I   {𝑥}∗∗ ∈ δ 

(I )    {𝑦}∗∗ ∈ δ (I )   y ∈ δ⃖ °δ (I) (since δ (I) is an ideal in B (L))    y ∈ I (since δ⃖ °δ (I) = I 

).Thus the implication follows.  

(ii)   (i) Let I ∈ I (L). Assume  δ⃖ °δ (I) ⊈ I. Select x ∈ δ⃖ °δ (I) such that x  ∉ I.  

Then {𝑥}∗∗ ∈ δ (I)   {𝑥}∗∗ =  {𝑦}∗∗ for some y ∈ I. But then by assumption x ∈ I; a 

contradiction. Hence  δ⃖ °δ (I) ⊆ I. As I ⊆  δ⃖ °δ (I) (By Theorem 3.7), we get  δ⃖ °δ (I) = I. Hence I  

∈ 𝒞(L) and the implication follows. Hence all the statements are equivalent. ∎ 

Using the property I ∈ 𝒞(L) ⟺ I is an ⍺-ideal for any ideal in L, we get   

Corollary 4.4:- (a] ∈ 𝒞(L) if and only if (a] = {𝑎}∗∗ for any a ∈ 𝐿.   

Proof:-  (a] ∈ 𝒞(L)  (a] is an  ⍺-ideal   {𝑎}∗∗ ⊆ (a]. Obviously as (a] ⊆ {𝑎}∗∗, the proof of if 

part follows. Conversely, let (a] = {𝑎}∗∗. As {𝑎}∗∗ is an ⍺-ideal, being an annihilator ideal, we 

get (a]  =  {𝑎}∗∗ ∈ 𝒞(L) ∎ 

 𝐼∗ ∈ 𝒞(L) for any ideal I in L, because  𝐼∗ is an  ⍺-ideal in L (see Result 5). Hence we have                                                                                                                                  

Corollary 4.5:- The lattice ( 𝒞(𝐿), ∧, ∨) is a pseudo complemented lattice.  

Define A0 (L) = {{𝑥}∗ / x ∈ L}. Then (A0 (L),  ∧̂ ,∨ ̌ ) is a lattice where {𝑥}∗ ∧̂  {𝑦}∗ = {𝑥 ∨ 𝑦}∗ and  

{𝑥}∗  ∨ ̌ {𝑦}∗ = {𝑥 ∧ 𝑦}∗. This lattice is called as a lattice of all annulets of L. For any ideal I in L, 

the set {{𝑥}∗/ x ∈ I} is a filter in A0 (L) and for any filter F in A0 (L), the set {x ∈ L / {𝑥}∗ ∈ F} is 

an ideal in L. Let  ℱ (A0 (L)) denote the lattice of all filters in A0 (L). Then the maps 𝛼 : ℐ (L) → ℱ 

(A0 (L)) defined by  𝛼 ( I ) = {{𝑥}∗ / x ∈ I} and 𝛽 : ℱ (A0 (L)) →  ℐ (L) defined by 𝛽 (F) = {x ∈ L / 

{𝑥}∗ ∈ F } are well defined isotone maps. We need the following results from [4].   

Lemma 4.6 (Theorem 9 in [4]) :- The map 𝛽 ° 𝛼: I (L) → ℐ (L) is a closure operator on ℐ (L).   

Lemma 4.7 (Theorem 10 in [4]) :- For any ideal I in L, following statements are equivalent. 

 (i)  I is  an ⍺-ideal.    

(ii) 𝛽 ° 𝛼 ( I ) = I 

Using Lemma 4.6, Lemma 4.7 and Theorem 4.3 we get 𝒞(L) = { I  ∈ ℐ (L) /  δ⃖ °δ (I) = I } =  
{I ∈ ℐ (L) / 𝛽 ° 𝛼 ( I ) = I }. Hence an ideal I in L is closed with respect to the closure operator  

δ⃖ °δ  if and only if it is closed  with respect to the closure operator 𝛽 ° 𝛼 defined on ℐ(L). Thus we 

have   

Corollary 4.8:- For any ideal I in L,  δ⃖ °δ (I ) =  I ⟺  𝛽° 𝛼 (I) = I.                  
Let I be an ideal in L. If there exists a prime ideal in L such that  I  ⊆ P and P is minimal  in the 

class of all prime ideals containing I, then P is called  an ideal belonging to I. We know that any 
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prime ideal in L need not be an ⍺-ideal. For this consider the lattice 𝐿 = {0, 𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 1} whose 

Hasse diagram is as in Figure 1. The ideal (𝑒] is a prime ideal but not an 𝛼 – ideal. For, 𝑑 ∈ (𝑒] 
but (𝑑]∗∗ = 𝐿 ⊈ (𝑒].  
In the following theorem we show that a prime ideal belonging to an ⍺-ideal is an ⍺ - ideal.  

Theorem 4.9:- Let I be an ⍺-ideal in L. Let P be a prime ideal belonging to I, then P is an ⍺-

ideal.                                                                                                                               

 Proof:- Let P be not an ⍺-ideal. Hence there exist x, y in L such that  {𝑥}∗∗ = {𝑦}∗∗, x ∈ P but y ∉
𝑃 (see Theorem 4.3). Consider the filter F = (L\P) ∨ [x ∧ 𝑦). Claim that F ∩ I = ∅. Let F ∩ I ≠
∅. Select a ∈ F ∩ I. Then a  ∈ F   a ≥ r ∧ 𝑠 for some r ∈ (L\ P) and s ≥  x ∧ 𝑦 . Then  a ≥ r ∧
𝑥 ∧ 𝑦   r ∧ 𝑥 ∧ 𝑦 ∈I (as a ∈ I). Now {𝑥}∗∗ = {𝑦}∗∗ {𝑟 ∧ 𝑥}∗∗ = {𝑟 ∧ 𝑦}∗∗  {𝑟 ∧ 𝑥 ∧ 𝑦}∗ = 

{𝑟 ∧ 𝑦}∗∗( by Result 2). As r ∧ 𝑥 ∧ 𝑦 ∈I, we get r ∧ 𝑦 ∈ I (by Theorem 4.3). Hence r ∧ 𝑦 ∈ P 

(since I ⊆ P)   𝑦  ∈ P (since r ∉ 𝑃); a contradiction. Hence F ∩ I = ∅. But then there exists a 

prime ideal Q containing I and disjoint with F (see Result 4).  

F ∩ 𝑄 = ∅   𝑥 ∧ 𝑦 ∉  Q. Hence P ≠ Q (since x ∈ P  x ∧ 𝑦 ∈ P). But this contradicts the fact 

that P is minimal in the class of all prime ideals containing I. Hence P is an ⍺-ideal. ∎  

From Theorem 4.1, Theorem 4.3 and Result 6, we get 

Corollary 4.10:- Let L and L' be bounded 0- distributive lattices and let f : L→ 𝐿'  be an  

annihilator preserving onto homomorphism. Then we have     

(i) If I ∈ 𝒞(𝐿), then f (I)  ∈ 𝒞(L')  

(ii)  If I' ∈  𝒞(𝐿′ ) , then  f -1(I')  ∈ 𝒞(L).   

 

References:   

1. Gratzer G., Lattice Theory-First concepts and distributive lattices, Freeman and company, 

San Francisco, 1971.   

2. Jayaram C., Prime ⍺-ideals in a 0-distributive lattice, Indian J. Pure Appl. Math., 3(1986), 

331 – 337.   

3. Jayaram C., 1 – modular lattices, Rev. Roum. Pure Appliques,  29(1984), 163 – 169.   

4. Pawar Y. S. and D. N. Mane, ⍺-ideals in a 0-distributive semilattices and 0-distributive 

lattices, Indian J. Pure Appl., Math., 24(1993), 435 – 443.    

5. Y. S. Pawar and S. S. Khopade, ⍺-ideals and annihilator ideals in 0-distributive lattices, Acta 

Univ. Palacki Olomuc., Fac. Rer. Nat. Math., 49(2010), 63 – 74.  

6. Abd El- Mohsen Badawy and M. Sambasiva Rao, 𝜎 – ideals of distributive p-algebras, 

Chamchuri Journal of Mathematics, 6(2014), 17 – 30. 

7. J. Varlet, A generalization of the notion of pseudo-complementedness, Bull. Soc. Liege.,  

37(1968), 149 – 158. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Bhumi Publishing, India 
 

140 
 
 

MN DOPED ZNO NANOMATERIAL FOR PHOTOVOLTAIC APPLICATIONS 
Shivaji S. Anarthe*, Pradip M. Dighe and Kakasaheb C. Mohite  

Department of Physics, P. V. P. College, Pravaranagar, Dist- Ahmednagar (M.S.) India 
*Corresponding author E-mail: anartheshivaji@gmail.com 

 

Abstract:  

Pure and Manganese doped zinc oxide nanoparticles have been synthesized by the citrate-

gel method to form Zn1-xMnxO for different values of x = 0.01, 0.03, 0.05. The samples are 

characterized with powder X-ray diffraction, Scanning electron microscopy and optical 

properties were investigated by UV-visible Spectroscopy. The XRD spectra show that all the 

samples are hexagonal wurtzite structures without any impurity phases. The grain size increases 

with Mn doping. The X-RD data analysis showed that all samples formed in nanosized. The 

lattice parameters sifted for all x values indicating the Mn ion was inserted into ZnO replacing 

Zn ion. The optical properties presented that the increase of Mn ion decreased the gap energy of 

nanoparticles. 

Introduction:  

Semiconductors in which cations are partially replaced by transition metal ions are called 

diluted magnetic semiconductors (DMS)1. Strong exchange interactions between external sp 

carriers of the host semiconductor bands and a localized d electron of the transition metal ion 

cause interesting spin dependent optical and electrical roperties1. Since zinc oxide (ZnO) is a 

wide band gap semiconductor (3.4 eV), ZnO based DMS would be useful for short wavelength 

magnetooptical applications. It is a promising candidate for the fabrication of gas sensores, 

piezoelectric transducers and solar cell windows. There has been a lot of interest in doping ZnO 

with 3d transition metals ions because of potential application in spintronics devises use the spin 

of electrons in addition to theircharge1. A few studies have suggested that ZnO doped with 

transition metals ions could posses interesting optical properties2- 5. In view of above we have 

synthesized the Mn doped ZnO with doping concentration x = 0.01, 0.03 and 0.05 and studied 

their structural and optical properties. 

Experimental techniques: 

Manganese doped zinc oxide nanoparticles were arranged by citrate-gel technique. The 

samples of manganese doped zinc oxide (Zn1-xMnxO) are synthesized by the Citrate l-gel 

method. Zinc acetate dehydrate (CH3COO)2Zn·2H2O and manganese nitrate hydrate have been 

dissolved in distilled water separately. The preliminary composed was Zn1−𝑥Mn𝑥O (x=0.01, 

0.03, 0.05). Nitric acid was added in the solution. This mixture then heated in water bath till 

yellowish foam get formed. This foam then heated in furnace at 5000C for 5 hours.  
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a) Sample 1 Zn 0.99 Mn 0.01 O    b) Sample 2 Zn 0.97 Mn 0.03 O 
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c) Sample 3  Zn 0.95 Mn 0.05 O 

Figure 1: X-ray diffraction patters of  Zn1-xMnxO (x = 0.1,0.3 and 0.5) recorded at room 

temperature 

 

 
            a) Sample 1 Zn 0.99 Mn 0.01 O                                       b) Sample 2 Zn 0.97 Mn 0.03 O 

 

 
c)Sample 3  Zn 0.95 Mn 0.05 O 

Figure 2: SEM images of Zn1-xMnxO (x = 0.1,0.3 and 0.5) 
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Figure 3: UV spectra of Zn1-xMnxO (x = 0.1,0.3 and 0.5) 

 

 

Results and Discussion: 

The XRD patterns of Zn1-xMnxO (x = 0.01, 0.02 and 0.03) samples are shown in Fig. 1. 

All the patterns are found to have hexagonal wurtzite structure without any additional impurity 

phases; it means that the wurtzite structure is not affected by Mn doping.The XRD patterns of 

pure ZnO and Mn-doped ZnO with diverse Mn concentration. The characteristic peaks of ZnO 

(100), (002), (101), (102), (110), (103), (200), (112), (201), (004) and (202) are find out in the 

investigated diffractometers and we observed that the manganese doped ZnO and pure ZnO all 

peaks match the hexagonal ZnO structure depicted.  

The quantity of absorption in a material depends on both the energy of the incoming 

light, the density of electrons in the valence band and the density of empty states in the 

conduction band. For a direct band gap semiconductor, like ZnO, a rather good approximation is 

to describe both the valence and conduction band close to the band edges as parabolic. In such a 

case the absorption coefficient "𝛼", will be proportional to the square root of the energy 

difference between the band gaps Eg. In practice this intrinsic band gap is given as the intercept 

with the energy axis of a linear fit to the square of the absorbance data in an energy interval 

slightly above the band gap, where the data is linear. For Mn-doped ZnO that is, Zn1−𝑥Mn𝑥O 

(x=0.01, 0.03, 0.05).  optical band gap was found as 2.95, 2.88, 2.85  eV respectively. Surface 
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morphology is studied by SEM images, which shows that all the particles have dimensions in 

nanometer. 

Conclusion: 

Field of nanotechnology represents in stimulating and rapidly increasing research area 

that crosses the limitations among physical, life and engineering sciences, chemical science, and 

etc. Nanotechnology is fast developing industry, posing a substantial impact on economy, society 

and environment. These tasks worked on the several levels of Mn-doped ZnO were synthesized 

by sol-gel techniques. Characterization was carried out by XRD, and the band gap measured by 

UV-visible reflectance. For Zn1−𝑥Mn𝑥O (x=0.01, 0.03, 0.05).   the optical band gap was get as 

2.95, 2.88, 2.85 eV respectively.SEM images shows that the particles are having average size of 

35nm.Due to the value of bandgap, material is useful for Photovoltaic applications. 
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Abstract:  

EuF3: Gd @ citric acid was synthesized via aqueous solution route at room temperature. 

The XRD studies shows hexagonal phase of synthesized nanoparticles with lattice parameters a 

= b= 6920 A0 and c = 7086 A0 with α = β = 900 and γ = 1200. The lattice parameter values are in 

good agreement with (JCPDS card no 32-0373).The particle size of nanoparticles was calculated 

using Debye-Scherer formula and it is found to be 42.65 nm. Thermal decomposition, thermal 

stability and phase change of synthesized nanoparticles was studied using TGA/DTA analysis.  

The variation in dielectric constant ε’, dielectric loss ε’’ and tangent loss (tan δ) with frequency 

(100 Hz – 5 MHz) was studied at room temperature. The dielectric constant and dielectric loss 

are found to decreases exponentially with frequency. The low value of dielectric loss at higher 

frequencies indicates its use in electronic industry.  

Keywords: citric acid, thermal stability , phase change, dielectric loss, tangent loss. 

Introduction: 

Rare earth-based nanoparticles find wide applications in different fields. Rare earth 

material plays a vital role as catalysts, in manufacture of permanent magnet and also in the field 

of optics [1]. Because of sharp emission peak lanthanide used as an component of many light 

emitting devices [2], in lasers to enhance optical signal [3] and optical fibers[2,3].The use of 

europium as red phosphor in CRT tubes of computers and television  is already reported[1]. In 

microcircuits the dielectric material plays an important role [4]. The dielectric properties depend 

upon particle size and shape of it. The dielectric properties can be used in capacitors, electronic 

memories, and optical filters [5]. Nanomaterials with high dielectric permittivity and low loss 

factor over wide frequency range have great interest. The frequency dependence behavior of 

dielectric materials provides information about these conduction phenomena [6]. In the present 

work we have reported the thermal decomposition and frequency dependence of dielectric 

constant, dielectric loss and dielectric loss factor of EuF3: Gd @ citric acid.  

Experimental:  

EuF3 nanoparticles were synthesized via chloride route and to reduce agglomeration 

microwave irradiation used. To prepare solution distilled water is used and reagents used are 

EuCl3.6H2O (0.064 mol, 1.65 gm), GdCl3.6H2O (0.064 mol, 0.8435 gm), C3H4OH (COOH)3 

(0.064 mol, 0.057 gm) and NH4F (0.576 mol, 3.200 gm). All chemicals are water soluble. 

Ammonium fluoride forms 3 parts where other reagent form 1 part, thus they are in molar ratio 

of 1:3[13]. In 100 ml beaker to prepare solution first 7 ml of europium chloride (EuCl3.6H2O) is 

taken then 1.5 ml of Gadolinium Chloride (GdCl3.6H2O) and 1.5 ml of citric acid added in it.10 

ml of Ammonium fluoride (NH4F) swiftly injected into the mixture. A white precipitate appears 

after few seconds of stirring. A beaker containing white precipitate is kept under microwave 

oven for 30 min for drying. Nanocrystals obtained are washed with distilled water several times 

and kept for drying each time in oven. For drying 800 W, 24L sharp microwave oven is used. 

Here we employed bottom-up approach method for the preparation of nanoparticles. 

Nanocrystals formed in synthesis were found to be stable during characterization.  
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Results and Discussions: 

1. Thermal characterization  

 
Figure 1. TGA/ DTA Plot of EuF3 : Gd @ Citric acid nanocrystals prepared in deionized 

water 

In TGA plot of EuF3: Gd @ citric acid nanocrystals weight loss in sample starts at 1720C 

and ends at 2630C in the first stage attributing to weight loss of 48%. The weight loss cab is due 

to loss of water molecules[11-12]. Small weight loss in second stage of about 5% was observed 

from temperature of 2630C to 5090C. A sharp and narrow endothermic peak in DTA plot was 

observed at onset temperature of 2540C. This sharp and narrow endothermic peak is due to high 

purity of synthesized nanocrystals which is comparatively broad for other synthesized 

nanocrystals. The onset temperature of TGA was observed at 2540C which is nearly same at 

onset temperature of DTA plot. The second endothermic peak was observed at temperature of 

3800C which also same for TGA plot. 

2. Dielectric characterization 

  

 Figure 2: Variation of Dielectric 

constant with log frequency  

Figure 3: Variation of Dielectric loss verses 

log of frequency 

The variation in dielectric constant with the frequency from 1 KHz to 5 MHz is shown in 

figure 2. In low frequency range, the dielectric constant decreases rapidly and remains constant 

at higher frequency which is independent of frequency. The high value at low frequency is due to 

polarization in the nanomaterial [6-7]. The high value of dielectric constant at low frequency is due 



Bhumi Publishing, India 
 

146 
 
 

to space charge polarization [6-9]. The variation in dielectric loss with the frequency from 1 KHz 

to 5 MHz is shown in figure 3.As shown in figure 4 the imaginary part of dielectric loss has 

higher value in lower frequency range which decreases rapidly at higher frequencies. This due to 

the fact that for nano sized particles the loss from electrical conductivity is low and becomes 

negligible at higher frequencies [5].  

  
Figure 4: Variation Plot of log ε’’ verses log 

frequency 

Figure 5: Variation Plot of tan δ verses log 

frequency 

 

The plot of log ε’’ verses log frequency (figure 5) shows nearly a straight line with slope 

lying between -0.79 to -1.92 indicating d.c conduction in the synthesized nanoparticles. The plot 

of tan δ verses log frequency shows relaxation peak at frequency of 100 KHz. This implies the 

role of real part of dielectric constant in the process of polarization. The high value of tan δ at 

lower frequency is due to dipolar polarization of nanoparticles and decreases at higher frequency 

region due to space charge polarization of synthesized nanomaterials. For low value of frequency 

the dielectric loss is constant. For higher frequency the dielectric loss gradually decreases. This is 

due to the fact that at higher frequencies dipole follows the variation in the field the dielectric 

loss decreases [4]. 

Conclusion: 

Gadolinium doped EuF3 nanoparticles were successfully synthesized in the presence of 

citric acid as modified. Microwave irradiation is used to reduce agglomeration. The synthesized 

nanoparticles show hexagonal shaped morphology with lattice parameter a = b= 6920 A0 and c = 

7086 A0 with α = β = 900 and γ = 1200 which is in agreement with (JCPDS card no 32-0373). 

The particle size of nanoparticles was calculated using Debye-Scherer formula and it is found to 

be 42.65 nm. The TGA/DTA plot shows the thermal decomposition in two parts. The maximum 

weight loss about 48% was observed at 263.630C and second about 5 % at 5180C.The dielectric 

study shows sharp decrease in value at lower frequency which is independent at higher 

frequencies. The dielectric loss gradually decreases at higher frequencies. This is due to the fact 

that at higher frequencies dipole follows the variation in the field and dielectric loss decreases. 
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Abstract: 

Metal sulphide is a new emanating family of material used as an electrode in energy 

storage devices like supercapacitors. Recently, binary metal sulphides and their composites have 

attracted great attention due to their unique composition, high theoretical capacity, excellent 

redox reversibility, high conductivity and high specific capacitance. Such materials in the form 

of nanoparticles have more uniform morphology with sufficient porosity. So, it is one of the 

effective strategies to improve the electrochemical reaction kinetics for supercapacitor 

applications. In the present paper, a detailed overview can provide the performance and future 

scope of some of the metal sulphide nanomaterials for supercapacitor applications. 

Keywords: Metal sulphides, supercapacitor, electrochemical properties etc. 

Introduction: 

Recently, the energy crisis becomes a serious issue in all over the world. There is need of 

alternative energy source which will complete the energy demand of modern society without use 

of fossil fuels. The other energy sources like solar energy, geothermal energy, tidal energy, wind 

energy are not available all over the day due to their intermittent nature. To overcome these 

problems, energy storage devices like battery, supercapacitor and fuel cells are greatly needed. In 

that, battery have shown some drawbacks related to its explosive nature. Hence, the 

supercapacitors are greatly attracted by the scientist due to its higher power density, longer life 

cycle, faster charge-discharge cycle and safer operation [1]. Nanotechnology is a new emerging 

strategy to enhance the electrochemical performance of supercapacitor. In this view, scientist are 

engaged to develop the electrode nanomaterials for better performance of supercapacitor. 

Nanomaterials are advantageous due to their increased surface area to provide no. of 

vacant sites for adsorption of ions in double layer formation and charge transfer mechanism 

reaction. During this mechanism, the occurrence of new reactions in the nanomaterials generated 

due to change in its properties as compared to bulk materials. It also offers shorter path length for 

higher diffusion rates during the ion transportation. The nanomaterials possess wider interlayer 

spacing to supports mechanical strain and structural distortion produced by insertion/extraction 

of ions [2]. The various electrodes materials are available for supercapacitor application such as 

metal oxide, metal sulfides, biomass activated carbon, conductive polymer etc. shown in 

Figure1. In that metal sulfides are challenging to the researcher to replace the other materials. 

Metal sulfides (MS) have good candidate for various novel applications like 

supercapacitor, due to its speciality, diversity of crystalline arrangements, morphology, shapes, 

compositions and sizes as compared to metal oxides. The metal oxide shows poor conductivity, 

higher electronegativity and poor capacitance. Hence the substitution of sulfur instead of oxygen 

plays an important role to enhance electrochemical properties of transition metal sulfides. The 

lower electronegativity of metal sulfides can promote easier electron transfer mechanism than 

metal oxide [3].  
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Figure 1: Various electrode materials for supercapacitor application 

Metal Sulfide based Electrode Nanomaterials: 

The properties of metal sulfides such as electrical conductivity, specific capacitance, 

electrochemical redox sites and electronegativity are depends on MaSb materials (where M is 

metal ions such as Cu, Co, Fe,Ni, a =1, 2, 3 and S is sulfur ions, b =1, 2, 3, 4 ) for supercapacitor 

application. Various phases of metal sulfide materials were reported by using different synthesis 

techniques like hydrothermal and solvothermal methods. The structural, morphological and 

electrochemical properties of metal sulfides are briefly outlined here. In this article, the 

electrochemical properties of Nickel sulfide, Copper sulfide, and Iron sulfide and Cobalt sulfide 

are discussed as per reported research articles. 

1. Nickel Sulfide: 

 Wu et.al reported NiS electrode material prepared by hydrothermal method on porous 

carbon sphere for supercapacitor application. The NiS electrode gives specific capacity of 531.5 

C g-1 at 1 A g-1 current density and rate capability of 412.1 C g-1 at 10 A g-1. After 5000 cycles it 

show 83.3% cycling life span. They also reported energy density of 24.4 Wh kg-1 and power 

density of 767 W kg-1 with cycle stability of 89.3% capacitance retention after 5000 ultralong 

cycles for a device [4].  Huo et.al prepared 3D Ni3S2 nanosheet arrays on Ni foam by a facile 

one-step hydrothermal method. The electrochemical measurements of Ni3S2 nanosheet showed a 

superior specific capacitance of 1370.4 F g-1 at a current density of 2 A g-1. The 91.4% specific 

capacitance was retained after 1000 cycles at a current density of 6 A g-1. Due to good 

electrochemical performance, they also fabricated asymmetric supercapacitor device with Ni3S2 

as a positive electrode and carbon as a negative electrode, show specific capacitance 110.7 Fg-1 at 

0.2 A g-1 and energy density of 34.6 W h kg-1 at power density of 150.4 W kg-1. At high power 

density of 1500 W kg-1, the energy density was 12.9 W h kg-1 [5]. 

The NiO/NiS nanoparticles synthesized by facile dealloying treatment followed with 

hydrothermal process were reported by Wang et.al. The surface morphology and particle size of 

NiS/NiO material shows uniform distribution of nanopores with particles size 80 nm. The 

electrochemical performance of NiS/NiO electrode nano material was enhanced to 4 times 

greater than NiO electrode i.e. specific capacitance of 1260 F g−1 at 0.5 A g−1. They also reported 

that, 95% capacitance is retained after 5000 cycles indicating better cycling stability. The 

NiS/NiO//AC hybrid supercapacitor (HSC) device was also fabricated with energy density of 

17.42 W h kg−1 at a power density of 160 W kg−1 and after 30,000 cycles it retains capacitance 

93% [6]. Tian et.al studied the properties of nickel sulfide (Ni3S2) composite with reduced 

graphene oxide (rGO) on carbon cloth (CC) by ion-exchange method followed by solvothermal 

method. From SEM study, they found open porous nanostructure which enhances the 

electrochemical performance. The rGO-Ni3S2/CC electrode show maximum high capacitance of 

477.37 C g−1 at a density current of 2 A g−1 and 88 % stability retained after 5000 cycles [7]. 
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2. Iron Sulfide: 

Chen et.al prepared cubic structured FeS2 nanowires by hydrothermal method with size 

80-100 nm. The electrochemical characteristic confirmed faradaic reaction of Fe2+/Fe3+ redox 

couple for supercapacitor application. They also found the specific capacitance of FeS2 on FTO 

was 320 F/g along with good specific energy density of 78.7 Wh/kg and power density of 8.81 

kW/kg.[8]. Shao et.al confirmed mackinawite FeS structure with interconnected porous 

structured nanosheets by hydrothermal method. Electrochemical study of FeS/RGO/FeS@Fe 

shows high specific capacity 247.5 C g-1 at 20 mA cm-2. After 5000 cycles the capacity retention 

is at about 83.12% [9]. Durga et.al prepared pyrite structured FeS2. The simple chemical bath 

deposition (CBD) method used for the preparation of FeS2/PVP composite on Ni foam show the 

broad bean like nanostructure. They also examined the specific capacitance of 526.08 F g−1 at a 

current density of 1Ag−1 and capacitance loss at about 91.2% after 3000 cycles from 

galvanostatic charge discharge (GCD) [10]. 

Karuppasamy et.al developed Fe3S4-graphene composite material by solvothermal 

method for supercapacitor application. They found Fe3S4 phase with cubic greigite structure. The 

morphology of Fe3S4-graphene composite displays cubic nanoparticles of size 50 nm. The 

electrochemical specific capacitance of this composite is 560 F/g at a current density of 1 A/g in 

1 M KOH and it is higher than Fe3S4 material. For Fe3S4 specific capacitance was 200 F/g at 

same current density. Cyclic stability study of this composite was 91% capacitance retention 

after 2000 cycles [11].  

3. Copper Sulfide: 

CuS-Go nanocomposite with Covallite hexagonal structure was studied by Singhal et al.  

using hydrothermal method. The nanostructured composite show average particle size of 69 nm. 

Such a CuS–GO nanocomposite electrode showed a specific capacitance of 250 F /g enhanced 

than CuS nanomaterial But,the specific capacitance retention was decreased in composite 

material[12]. Using the same method, the 3D nanosheets with hexagonal phase of Cd-CuS was 

developed by D. Geetha et.al. The cyclic voltammetry (CV) study shows Specific Capacitance 

328.26F g-1for CuS electrode and 458 F g−1 for Cd doped CuS electrode at 5 mVs-1 in 2M KOH 

electrolyte [13]. Likewise, Ghosh et.al investigated the nanowire with hexagonal Covallite CuS 

phase with diameter about 67 nm. From the comparative study of CuS, RGO and CuS/RGO, the 

CuS/RGO showed good stability than CuS (∼2.1% after 1000 cycles). The specific capacitance 

for CuS was 760 Fg-1 and 472Fg-1 for RGO. But the nanocomposite CuS/RGO show maximum 

specific capacitance 3058 Fg-1at current density 1Ag-1[14]. 

Malavekar et.al prepared nanosheets of CuS-RGO hexagonal structured composite by 

simple convenient Successive Ionic Layer Adsorption and Reaction (SILAR) method. The 

highest specific capacitance founded 1201 Fg-1 at current density of 0.07 A g−1 for composite 

material which enhanced than normal CuS electrode. The capacity retention is 98% for 3000 

cycle. The symmetric device FSS-SSC was also fabricated giving specific capacitance 109.3F.g-

1.The majority of charge stored by diffusion-controlled process indicates benefits of layered 

structures for solid-state energy storage [15]. 

4. Cobalt Sulfide: 

Graphene-blended hexagonal structured nanosheets of Co3S4-CoS with hydrothermal 

method formed by Nandhini et.al. The graphene CoS composite estimated specific capacitance 

of 1003 F g−1 at a current density of 5 A g−1 with charge storing capability over 2600 cycles. The 

symmetric supercapacitor was also fabricated showing energy density of 26.7 W h kg−1 with a 

power density of 900 W kg−1 [16]. 

Xu et.al Prepared hexagonal structured CoS with flower like morphology of size 50 nm 

by hydrothermal method. The CoS-Activaed carbon composite displayed specific capacitance of 

797.79 F g−1 at a high current density of 10 A g−1. Asymmetric supercapacitor device of  CoS-
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AC//AC show cycling stability 77.53% retained after 2000 cycles and energy density of 44.22 

Wh kg−1 at a power density of 399.98 W kg−1[17]. Similarly Rabia et.al. developed 2D 

nanosheets of CoS-Co2O3/G-C3N4 composite. The electrochemical studies of CoS-Co2O3/G-C3N4 

in HCl and NaOH medium show better performance in basic medium than acidic. The specific 

capacitance values founded 361 and 92 F/g in the basic and acidic mediums at current density 

0.4 A g−1. Energy density values in the acid and base mediums were 28.7 and 30.2 W h kg−1, 

respectively [18]. 

The graphical representation and tabulation of electrochemical performance for various 

metal sulfide and their composites are shown in Table.1 and Figure 2. Among all metal sulfides, 

CuS-composite shows highest supercapacitance due to quantum dot nature of the composite 

material.  

Table 1: Comparative study of Metal Sulfides for supercapacitor application 

Materials Specific Capacitance Current 

density 

Ref 

NiS 531.5 C g-1  1 A g-1 [4] 

Ni3S2 1370.4 F g-1   2 A g-1 [5] 

NiO/NiS 1260 F g−1  0.5 A g−1 [6] 

rGO@Ni3S2/CC 477.37 C g−1  2 A g-1 [7] 

FeS2 320 F g−1   1.25A g-1 [8] 

FeS/RGO/FeS 247.5 C g-1  20 mA cm-2 [9] 

FeS2/PVP 526.08 F g−1  1 A g-1 [10] 

Fe3S4-graphene 560 F g−1  1 A g-1 [11] 

CuS-Go 250 F g-1  5 A g-1 [12] 

Cd-CuS 458 F g−1@5mVs-1scan rate -- [13] 

CuS/RGO 3058 Fg-1  1Ag-1 [14] 

CuS-RGO 1201Fg-1 0.07 Ag-1 [15] 

Co3S4-CoS 1003 F g−1 5 A g−1 [16] 

CoS-AC 797.79 F g−1 10 A g−1 [17] 

CoS-Co2O3/G-C3N4 361 F g−1 0.4 A g−1 [18] 

 

 
Figure 2: Comparitive study of Metal Sulfides for supercapacitor application 
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Future Aspects: 

As the MS nanoelectrodes is in a way of achieving goals for high energy and power 

densities, unique material design is necessary to use the total active materials even at ultrafast 

charge/discharge rates. In addition, the substrate supporting to MS nanostructures which enables 

ease of electrolyte penetration to ensure the ions are accessible to the depth of electrode. Apart 

from the material itself, selection of counter electrodes, electrolytes and packaging is also crucial 

role in realizing the full potential of the supercapacitor. In ground level there is also need to use 

supercapacitors (SCs) from lab to market. Thus, it is necessary to investigate SCs with 

parameters flexible to commercial supercapacitor.  

Conclusion:  

This review confirmed the phase pure nanostructured porous metal sulfides synthesized 

by an inexpensive and easy chemical deposition techniques. The above literature survey 

indicates nanostructure behaviour of the material like nanorods, nanosheets, nanospheres, 

nanocubes etc. improved the electrochemical performance for supercapacitor application. It also 

reveals that composites of binary materials show excellent supercapacitive performance as 

compared to binary materials. In all metal sulfides, the quantum dots of CuS composite with 

RGO exhibited maximum supercapacitance attributed due to particle size less than 5 nm. 
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Abstract: 

Polycrystalline CoDyxFe2-xO4 with y varying from 0.0 to 0.4 has been prepared by sol-gel 

auto combustion route. The prepared samples were characterized by X-ray diffraction. The 

modification in structure and increase in lattice parameter are attributed to the difference in ionic 

radius of Samarium ions and displaced Fe3+ ion. Dielectric properties such as dielectric constant 

and dielectric loss were studied as a function of Dy3+ substitution and frequency. Dielectric 

constant decreases with increasing frequency. The dielectric behavior was explained on the basis 

of interfacial polarization according to Koops theory. Variation of AC conductivity with 

frequency confirms the conduction due to p and n-type charge carriers. 

Keywords: Lattice parameter, bond length, Dielectric constant, Loss tangent, AC conductivity 

Introduction: 

Mixed iron oxides have gained attentions because they possess the combined properties 

of magnetic and insulators materials [1]. They have been attracted from long time because of 

their importance in the various technological fields. They possess variety of applications 

including high density storage media, microwave absorbing materials, hypothermia for cancer 

treatment, magnetic drug delivery, gas sensing material and electrochemical supercapactive 

material [2]. In the ferrites the ferric ions are distributed among the tetrahedral A site and 

octahedral B site in lattice positions. The environments of these two sites for structural and 

magnetic properties are different. The properties of the ferrite nanoparticles are sensitive to 

synthesis method [3]. The sol-gel route for synthesis is the most versatile method to synthesize 

reproducible nano particles of spinel ferrites [4]. The salient features of sol gel route are; reaction 

at low temperature, synthesis of chemically stable materials with controlled morphology and 

porous structures by modification of synthesis conditions [5]. The type and molar composition of 

the dopant is another important criterion that has impact on properties of ferrite nanoparticles. 

The verity of cations (Co2+, Cu2+ Cd2+, Al3+) were doped in spinel ferrites to modify their 

physical properties [6-9]. Studies of mixed copper zinc cobalt ferrite shows interesting cation 

distributions, structural, magnetic, electrochemical and electrical properties. Substation of 

nonmagnetic trivalent ions in spinel ferrite made special changes in magnetic, electrical and 

electrochemical properties.  

In present studies, the effect of Dy3+ doping on structural parameter like lattice constant, 

x-ray, bulk density, bond length at tetrahedral and octahedral site and dielectric constant, 

dielectric loss and A. C. electrical conductivity of CoDyxFe2-xO4  ferrite nanocrystals synthesized 

by sol-gel auto combustion method have been studied.  

Experimental: 

Synthesis method 

All reagents were of analytical grade and used without further purification. Required 

amount of Co(NO3)2.6H2O (Cobalt Nitrate), Zn(NO3)2.6H2O (Zinc Nitrate), Fe(NO3)3 

9H2O(Ferric Nitrate) all by LobaChemie, Dy(NO3)3.6H2O(Dysprosium Nitrate) by Merck 

Chemicals and citric acid C6H8O7.H2Owith 99.9+% purity by Merck Chemicals were dissolved 

in de-ionized water. Molar ratio of metal nitrate to citrate was kept as 3:1 for CoDyzxFe2-xO4 
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composition. All the metals and citrate solutions were transferred to 1000ml beaker; the pH~7 of 

the mixture solution was maintained by adding ammonium hydroxide solution. The ash was 

crushed with the help of agate mortar pestle to get fine powder.  Finally all the powders were 

heated at 500C for 6h in hot air oven to remove all impurities and used for further 

characterization.  

Characterization techniques 

Structural analysis of powdered Dy doped cobalt ferrite was carried out with x-

raydiffractometer using Cu K radiation. The X-ray patterns were recorded in 2 range from 20 

to 80 with scanning rate 10/min.The dielectric measurements were confirmed by two probe 

technique. The measurements were taken at room temperature. The dielectric constant (), 

dielectric loss () and dielectric loss tangent (tanδ) and AC conductivity were measured as a 

function of frequency by using (LCR Hi Tester 3520-50) LCR-Q meter. 

Result and Discussion: 

Fig. 1 shows the XRD pattern for the entire sample which corresponds to the well-known 

cubic structure of CoFe2O4. All diffraction peaks are indexed according to JCPDS file number 

22-1086 [10]. Extra reflection peaks are not found in the XRD spectra. The XRD peaks shows 

considerable line broadening indicates nano-crystalline structure of the sample. It is observed 

that lattice parameter increases with increasing Dy3+ content and obeys Vegard’s law [11]. 

 
Figure 1: XRD pattern of CoDyxFe2-xO4 annealing at500C for 6 h. 

 

Table 1: Values of Lattice constant (a), bond length (dAX), bond length (dBX), tetrahedral 

edge (dAXE), octahedral edge (dBXE), shared and unshared octahedral edge (dBXES and 

dBXEU) and hopping length LA and LB. 

Comp. 

‘x’ 

a (Å) dAX dBX dAXE dBXE LA LB 

shared unshared 

0.0 8.406 1.907 2.054 3.114 2.829 2.980 3.640 2.972 

0.1 8.412 1.909 2.056 3.116 2.831 2.982 3.642 2.974 

0.2 8.423 1.911 2.059 3.120 2.835 2.986 3.647 2.978 

0.3 8.428 1.913 2.060 3.123 2.837 2.988 3.650 2.980 

0.4 8.431 1.915 2.063 3.127 2.840 2.992 3.655 2.984 

The hopping length between the cations of (A) and [B]sites; LA and LB increases with 

increasing x which due to the replacement of smaller Fe3+ ions by larger Dy3+ ions. 

The replacement of smaller Fe3+ (0.64Å) ions by larger Dy3+ (0.91Å) ions in lattice 

corresponds to an increase in the lattice parameter.The tetrahedralbond length (dAX), octahedral 

bond length (dBX), tetrahedral edge (dAXE),shared and unshared octahedral edge (dBXES and 

dBXEU), and hopping lengths LA and LBwere calculated [12] and presented in table 1. The 

tetrahedral and octahedral bond lengths, edges, shared and unshared edges increases with 
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substitution of Dy3+. These increases in values could be due to the larger radius of Dy3+ ions 

(1.09Å) as compared to Fe3+ (0.64Å).  

Dielectric study 

 

Figure 2: (a) Variation of dielectric constant, (b) dielectric loss with frequency 

The variation of dielectric constant () and dielectric loss () as a function of frequency 

at room temperature for all samples are shown in Fig. 2a and 2b respectively. From figure it is 

observed that dielectric constant () and dielectric loss () decreases very rapidly with 

increasing frequency and remains independent of applied field at high frequency. This is 

common behavior observed in ferrite. The Maxwell-Wagner [13, 14] model explain conduction 

in ferrite, dielectric materials are assumed to be composed of conduction grains separated by less 

conducting grain boundaries. The polarization in polycrystalline ferrite is reported to be hopping 

of electrons between ions of same elements in different oxidation states at [B] site [15]. When 

alternating field is applied, the electrons move in the direction of field through the grains by 

hopping and accumulate at the grain boundaries to produce polarization. When frequency of field 

increases electrons cannot keep up with field and lag the field. As a result, electrons reaching the 

grain boundaries decreases; this decreases the polarization and hence the dielectric constant and 

dielectric loss decreases. In the present study, both dielectric constant () and dielectric loss () 

decrease with increasing substitution of samarium content which can be attributed to the increase 

in grain size. Increase in grain size decreases both number of grains and grain boundaries, result 

in decrease of the polarization. Similarly,Dy3+ occupy both tetrahedral (A) site and octahedral 

[B] site, replaces Fe3+ ions in B sites and decrease Fe3+ Fe2+exchange processes on [B] site. 

The exchange process of Co2+Co3+ is weak compared to Fe3+Fe2+, hence Fe3+Fe2+ is 

assumed to be the dominant mechanism. 

Dielectric Loss tangent (tan)  

Fig. 3a shows variation of dielectric loss tangent tan with frequency for all 

compositions. The dielectric loss tangent is large at lower frequency,and it decreases with 

increasing frequency. The tan is the energy dissipation in dielectric system which is 

proportional to the imaginary part of dielectric constant (). The dielectric loss tangent depends 

upon number of factors such as Fe2+ content, stoichiometry, structure, and homogeneity and 

particle size. At low frequency resistivity of materials is high; more energy is required to 

exchange of electron between Fe2+ and Fe3+ ions and thus energy loss is high. In the high 

frequency range, which corresponds to low resistivity, a small energy is needed for electron 

exchange between Fe2+ and Fe3+ions in the grains and accompanied by a small eddy current and 

hence a decrease in energy loss [16].  

A.C. Conductivity: 

The variation of A. C. conductivity with frequency of CoDyxFe2-xO4at room temperature 

is shown in Fig. 3b. It is observed that A. C. conductivity increase with increasing frequency. 

The conduction in ferrite can takes place with the help of formation of Fe3+ and Fe2+ ions at 

octahedral [B] site and electron exchange between themi.e. the hopping of electrons through the 

grains. The hopping rate is frequency dependent. 
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Figure 3: Variation of (a) dielectric loss tangent, (b) A. C. Conductivity with frequency 

 

As frequency of applied field increases the hopping rate increases which increases the 

conductivity. The enhancement of conductivity at high frequency is not due to increased 

concentration of charge carriers but it is due to rate of mobility of charge carriers. In the present 

study, A. C. conductivity decreases with the increasing samarium concentration ‘x’, this is 

because doping of Dy3+ increases the size of grain which decreases grain boundaries and number 

of grains. Larger the grains which causes less number of insulating grain boundaries that helps to 

decrease resistivity [17]. The maximum conductivity of doped sample is also due to availability 

of extra charge carriers than undoped sample. With increasing concentration of dysprosium some 

of Dy3+ ions occupying octahedral [B] site, decreases the number of Fe3+ ions on [B] site means 

decrease in charges. So, the maximum number of Fe2+ and Fe3+ ions and enhanced rate of 

electron exchange between them gives the maximum value of a.c conductivity, same behavior 

was observed by Mohd. Hashim et. al for Ni-Cu-Zn ferrite [16]. 

Conclusions: 

The Dysprosium doped cobalt zinc ferrite was successfully synthesized by sol-gel 

method. Lattice parameter increases with increasing concentration of Dy3+ doping obeying 

Vegard’s law. The increasing lattice parametershows its impact on variation of bond lengths, 

tetrahedral edge, octahedral edge, shared and unshared edges, all of these increases with Dy3+ 

doping. The hopping lengths also increase with Dy3+ doping, owing the increasing lattice 

parameter values. The dielectric constant, dielectric loss and dielectric loss tangent were 

decreased with the increase of Dy3+ concentration. The dielectric dispersion with frequency was 

observed and explained on the basis of hopping mechanism of electron. The dielectric 

polarization in the ferrites can be explained on the basis of Maxwell-Wagner model. The low 

dielectric constant is observed at high frequency, which reveals the suitability of the ferrite 

samples in high frequency applications. 
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Abstract: 

The health impact of pollution is considerable. Premature deaths due to respiratory and 

cardio-vascular diseases and illness due to chronic respiratory diseases like asthma and 

bronchitis have increased. Motor vehicles are known to emit both cluster ions and charged 

particles of both signs with total concentrations in the exhaust gases being of the order of 106–

107 ions cm−3 for petrol engines and 108 ions cm−3 for diesel engines. Air ion counter was 

designed and developed at A.C.S. College Palus. Average negative air ions varying around 

1.25x102 cm3 at  00:00-02:00 hours 2.25x102 cm3  at 06:00-08:00, 3.3x102 cm3 3.3 12:00-14:00  

and 3.45x102 cm3 16:00-14:00 hours. There are number of peaks and dips observed around 20:00 

to 23:00 hours and reaches to 3.20x102 cm3 at 24:00 hours. Negative air ions are higher during 

mid night (00:00-02:00 hours) as all human and vehicle activities are lower and atmosphere is 

free of aerosols and pollution, also rain fall washout all aerosols present in the atmosphere. 

Keywords: Air ions, aerosols, cluster air ions 

Introduction: 

The pollution has a tremendous impact on the health of the human and animals. 

Industrialization, the growth in number of vehicles in urban areas and the burning of bio-fuels in 

rural households have lead to a rapid air quality poor. Mega cities have severe air pollution 

problems with the average levels of suspended particulate matter levels much higher than the 

standards. Clean with more negative ions air has so far been treated as an unlimited and free 

natural resource. Only now as the health costs of polluted air are increasing, people are 

beginning to realize that clean and more negative ion air is valuable. There impact of pollution 

on human health is considerable. Premature deaths due to respiratory and cardio-vascular 

diseases and illness due to chronic respiratory diseases like asthma, ulcer and bronchitis have 

increased. Women and young children die prematurely every year because of indoor air pollution 

caused by the burning of bio- fuels in poor ventilated homes. Urban and also rural air pollution is 

growing due to increasing power consumption, industrialization and vehicle use. These studies 

revealed that it is not necessary that the urban areas are the more polluted ones. Kanpur, for 

instance has air quality lower than the air than Mumbai, Calcutta or Delhi. In India surprisingly 

neither industries nor vehicles are the main source decrease in air quality. Burning of 

unprocessed cooking fuels in homes causes the decrease in air quality. Air quality decreases 

indoors, due to their proximity to humans are far more dangerous than those released outdoors. 

(Anonymous, 2001). Particulate matter (Rao, 1997) can be classified as aerosols - They are air 

suspensions have particles of dust, smoke and fume. Particles may be solid liquid or gas 

depending upon the state of matter in which they exist and are finally dispersed in the 

atmosphere. Dust - The mixture of irregular shaped particles which are generated as a result of 

various manual and natural operations e.g. grinding, blasting and rock disintegration. They 

remain suspended in the air from a period of some days to few months. Their size varies from 1 

micron to 200 microns. Smoke - It is a suspension of very fine carbon particles having size from 

0.5 to 1 microns resulting from incomplete combustion of coal wood etc. Soot - It is a suspension 

carbon particles resulting from incomplete combustion of wood impregnated with tar and their 

size vary from 1-10 microns. Fumes - They are particles of size range 0.03 to 1 micron formed 
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by the condensation of gaseous pollutants in the air. Mist -- It is a suspension liquid droplet 

formed after the condensation of vapor. Their size varies from 40 to 500 microns. Smog - It is a 

suspension of particles of smoke and condensed liquid droplets, which is formed by the chemical 

reaction between particulate matter and water molecules in the air.  

Motor vehicles are known to emit both cluster ions and positive and negative ions with 

total concentrations in the exhaust gases being of the order of 106–107 ions cm−3 for petrol 

engines and 108 ions cm−3 for diesel engines (Pawar et al., 2010). About 80% of the particles in 

diesel emissions are air ions, with roughly equal amounts of positive and negative ions with the 

number of ions per particle increasing with particle size from one charge at 40 nm to four 

charges at 300 nm. 

In this study, we used a Gerdien type air ion counter to measure negative air ions at 

distance 100 feet from busy road at semi urban station Palus.  

Measurements and Methodology: 

Observatory at Palus is located in densely populated semi urban place. It is 196.0 Km 

southeast of Pune and 340 Km southeast of Mumbai, capital of Maharashtra (India). A 50 feet 

road with average traffic 23-24 motor vehicles per minute close to the observatory. The 

observatory in which we taking measurements is located in the underground at semi urban place 

in Physics department of Arts Commerce and science college Palus. At other times there were no 

any activities in the laboratory. The east and south area of observatory is surrounded by some 

houses. On the west side there is big stadium. While on north there is Karad – Tasgaon highway 

(Fig. 1a). There is major urban activity at north of the observatory. Particulate matter and air ions  

are generated from many industrial processes. The area around observatory is covered with some 

trees (Fig. 1a). Climate is marked by partially clean air, some dust particles in the air and 

medium wind speed. The air ion counter is designed and developed at the A. C. S, College, Palus 

is operated at semi urban station, Palus. It is works on the principle of Gerdien Condenser 

(Gerdien, H, 1905). It follows the principle that the air ion current is directly proportional to the 

air ion concentration. The measuring instrument consists of Laptop, Gerdien Condenser, power 

supply, anemometer, data logger and the aluminum box containing a circuit of operational 

amplifier ADC549JH to convert current data to voltage. The air ions are measured with 30 time 

resolution. 

  

Figure 1: a) Karad-Tasegaon road in front 

of observatory  

b) Air counter in underground Physics 

laboratory at Palus 
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Figure 2: Negative air ion variation near to road at semi urban station Palus 

 

Negative air ion starts increasing 1.85x102 ions per cm3 at 00:00 hours reaches to 

1.95x102 ions per cm3 at 1:00 hours Negative air ions varying near to 2x102 ions per cm3 from 

01:00 hours to 08:00 hours. From 08:00 hours negative air ions starts decreasing minimum 2x102 

ions per cm3 at 09:00 hours. Again from 09:20 hours negative air ions starts increasing reaches to 

maximum 3.60x102 ions per cm3 at 12:40 hours. Dip of negative air ions was observed 2.60x102 

ions per cm3 at 12.55 hours. Negative air ions start increasing from 01:00 hours and reaches to 

maximum 3.85x102 ions per cm3 at 01:10 hours. From 16:00 hours onwards negative air ions 

varying at and near 3.00x102 ions per cm3 at 24:00 hours negative air ions 3.00x102 ions per cm3 

 
Figure 3: Average Negative air ion variation near to road at semi urban station Palus 

 

Average negative air ions varying around 1.25x102 cm3 at  00:00-02:00 hours 2.25x102 

cm3  at 06:00-08:00, 3.3x102 cm3 3.3 12:00-14:00  and 3.45x102 cm3 16:00-14:00 hours. 

Average negative air ions starts increasing from 00:00-02:00 hours and reaches maximum at 

16:00-18:00 hours. 

 Negative air ions nothing but aerosols free ion presents in the atmosphere and these 

negative air ions used by human, animal and plant in the atmosphere (Pawar 2013). Monsoon 

period is aerosol free. Negative air ions recorded in Monsoon month of June, therefore negative 

air ions are lower during mid night (00:00-02:00 hours) as all human and vehicle activities are 
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lower (Pawar et al., 2012). All these activity generate aerosols in the atmosphere (Pawar et al., 

2011). From 07:00 hours onwards due to rainfall all the aerosols are cleared from the 

atmosphere. Therefore a negative air ion again starts increasing from 09:30 hours and reaches 

maximum around 16:00 hours. From 19:00 hours onwards again vehicle activities starts 

decreasing, therefore negative air ions starts decreasing and reaches minimum at 24:00 hours. 

Conclusions: 

Urban air pollution is growing due to increasing power consumption, industrialization 

and vehicle use. In urban centers studied by the Central Pollution Control Board, the suspended 

particulate matter (SPM) in residential area exceeds critical limits set by the board in many cities. 

In the monsoon season all these aerosols and pollution particles are washed out from the 

atmosphere. Therefore negative air ion starts increasing from 09:30 hours and reaches to 

maximum 3.4x102 cm3 at 15:30 hours. There are number of peaks and dips observed around 

20:00 to 23:00 hours and reaches to 3.20x102 cm3 at 24:00 hours. Therefore negative air ions are 

higher during mid night (00:00-02:00 hours) as all human and vehicle activities are lower and 

atmosphere is free of aerosols and pollution. 
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