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Study of Environmental Impact Assessment 

Introduction: 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

-Dr. B. B. Bhosale 

Environmental Impact Assessment is an effective management 
tool used for decision making related to developmental projects and 
programs. It may be defined as, an endorsed process used to predict 

the environmental consequences of any developmental project. 
Environmental Impact Assessment, thus ensures that the prospective 
problems are anticipate and addressed at an early stage in the planning 
and design of project. 

Associate Professor and Head, 
Department of Physics, 

EIA is purposeful to identify the environmental, social and 
economic impacts of a proposed development prior to decision 
making. Hence, using Environnmental Impact Assessment, it is possible 
to appear at the following: 

Alternative proceSses. 

The more environmentally suitable option at an early stage. 
The Best Practicable Environmental Option. 

The project managers can then put-forth these problems in order 
to minimize environmental impacts in concurrence with their project 
planning. This results in the possibility of the project planning stages 
running smoother. 

Description of significant effects 

The Environmental Assessment is conducted by the Developer 
although the task is often carried out by Environmental Consultants. 
Environmental Assessment is carried out in order to produce an 
environmental report. The Environmental Statement must include: 

Description of the Project including location, design, scale, 
size etc. 

Reducing measures 
Non-technical summary with respect to the prospect of the 
planning of the project. 
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Types of Impact Assessments: 

EIA could enclose the following types of impact assessments: 

Assessment of Climate Impact 

1. 

Assessment of Demographic Impact 

Assessment of Ecological Impact 

11. 

Assessment of Economic and Fiscal Impact 

Assessment of Environmental Auditing 

> 

Assessment of Health Impact 

Assessment of Social Impact 

Assessment of Strategic Impact 
Environmental Management Systems 
Evaluation of Project 
Public Consultation 

Public Participation 

The Process of Environmental Impact Assessment: 

Risk Assessment 

There are the two important and distinct stages in Environmental 

Technology Assessment 

Impact Assessment -
Preliminary Assessment: Carried out in the before 

planning. 
Detailed Assessment: Carried out during planning of project 

until the project plan is completed and is reported officially 

as an Environmental Impact Statement. 

The principal elements of an Environmental Impact Assessment 

are the following: 
Scoping: identify key issues and concerns of interested 

parties. 
Screening: deciding whether an Environmental Impact 

Assessment is required based on information collected. 

Identifying and evaluating substitutes: listing substitute 

sites and techniques and the impacts of each. 

Reducing measures dealing with uncertainty: reviewing 

proposed action to prevent or minimize the potential adverse 
effects of the project. 
Reporting of the findings in the Environmental Impact 
Assessment. 
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Scoping: 
Scoping is used to recognize the key issues of concern at an 

carly stage in the planning process. Scoping should be carried out at 
an early stage in order to aid site selection and recognize any possible substitutes. The scoping process should include all interested parties 
such as the supporter and planning or environmental agencies and 
members of the public. The results of scoping will regulate the scope, depth and terms of reference to be addressed within the Environmental Statement. The major objectives of the scoping are: 

To identify the main issues and concerns of the interested 
parties 
To identify who is apprehensive? 

To identify what their concerns are? 
To identify why they concerned are? 
To identify what is the threshold of concern where change 
becomes unacceptable. 

When unproductive scoping occurs, delays are caused by 
additional time being required to assess unknown impacts. Once the 
site for growth has been selected the scoping angle changes. There 

will be a reduction in the number of issues and growth in attention to 
detail. Scoping should be an ongoing exercise throughout the course 
of the project. 

Sereening: 
Screening is decide whether an Environmental Assessment is 

essential. There are two slants, referred to as schedules. 
Schedule-I: Environmental Assessnments are required in every 

case. Schedule-I projects range from "a combined works for the early 
melting of cast-iron and steel", to "a thermal power station or other 
combustion installation with a heat output of 300 MW or extra. 

Schedule-II: Environmental Assessments are required if the 
project is likely to give upswing to significant environmental effects by 
virtue of factors of their nature, size or location. The list of Schedule-II 

projects is bigger than that of Schedule-1. It covers projects from "a 
holiday village" to "peat extraction" and "pig rearing" to "a shipyard". 

Screening is a comprehensive and clear method of decision 
making it is practical, quick and easy to use. 

Environment Awareness: Issues and Perspective| 39 



Substitutes: 

This includes both substitute sites and another techniques. This 

search must be sincere, well documented and carried out beforehand 

a choice has been made. It is usually the case that substitute sites are 

available as well as practical although this is not always the case. 

Some projects are site specific such as mining. The abstraction can 

only occur where the mineral is sited. In such cases an EIA is senseless 

although other measures such as scale, qualifying measures and traffic 

management are addressed. 

Qualifying Measures to Deal with Uncertainty: 

This reviews the action taken to prevent, avoid or minimize the 

actual or potential adverse effects of a project. The measure could 

include the abandoning or modifying of a proposal, substitution of 

techniques using best available technology not involving unnecessary 

costs. This would include the various pollution decline techniques that 

would be required to reduce emissions to the allowed limits. 

Out. 

If the uncertainties are excessive, with the possibility of serious 

concerns and no qualifying measures, then the development plan is 

disallowed. If there are uncertainties that might be reduced by further 

studies then the applications delayed until further studies are carried 

Environmental Reports: 
The Environmental Impact Assessment is the process essential 

to produce the Environmental Statement. The environmental impact 
statement is a complete document that reports the findings of the 
Environmental Impact Assessment. This is the final stage of the 
Environmental Impact Assessment process and is now often required 
by law before any new project can proceed. 

The Benefits of Environmnental Impact Assessment: 
There are many benefits offered by effective Environmental 

Impact Assessment 
Compact cost and time of project implementation. Price saving modifications in design of project. Improved project recognition. 
Escaping influences and damages of laws and regulations. Improved performance of project. 
Escaping waste treatment up expenses. 
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The benefits to local communities from taking part in 
environmental impact assessments include: 

Conservation of biodiversity 
Improved community skills, knowledge and superiority Improved local environment 
Improved health of human 
Less struggles over natural resource use 
Reduced resource use 

Important Points to Remember while Steering an Effective 
Environmental Impact Assessment: 

Keep environmental assessment in perception. Distinguish that, it is a general tool to improve the decision making 
process rather than it is not the decision-making process 
itself. 

Keep the assessment simple and concentrate on relevant 
factors and data. 

Emphasis on timne and effort on the most applicable 
matters. 

Modify each assessment to the specific needs of the project. 
Each project has a exceptional set of environmental, 
economic and social characteristics. The values and 
significances of the target population and the magnitude of 
their participation and support will also diverge from project 
to project. 
Be ingenious. There is no standard format available for 

interpreting the information gathered. 
Be prepared for inexact and suggestive data which call for 
speculation and extrapolation. 
Circumvent secrecy, Open dialogs among all stakeholders 
throughout the assessment process not only produces better 
results, but also increases the project's credibility and builds 
trust and acceptance on the part of the broader community. 
Pursue outside help and information in situations which 
require more knowledge than is available in the project 
management and environmnental assessment teams. 
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Guidelines for Preparing an Environmental Assessment 

Report: 
Avoid teminology, especially in summary or executive 

reports. 
Technical information should be expressed in basic languane. 

which clarifies its application to the project. 

Be as concise as possible. 
Report on all significant matters. No information should be 

in a weak position. This is especially true where ideas differ 

as to the extent of potential environmental impact or the 

merits of the project. However, it is not necessary to include 

all the information collected. 

Examine significant details in better depth. 
Provide a motivation for excluding topics from further 
consideration. 
Ensure that, the report contains a complete assessmnent of 

how project activities affect both the exhaustion of local 
resources and the production of surplus material. 
Justification for all community and project related 
activities. 
Offer a community profile that designates and examines the 
key social, cultural, economic political and physical features 
of the community. 
Designate any impact on neighboring communities. 
Don't forget to mention opportunities for environmental 
enhancement. A report does not have to be limited to 
negative aspects. Many community projects will have 
environmentally beneficial aspects as well. 
Deseribe the impact of the project on the local population. 
Outline the role of the target community in the assessment 
process. 

Provide an assessment of basic alternatives, if necessary. 
This should include the cost of abandoning the project as 
well as the cost of various alternatives. 
Embrace applicable material whether in written, oral or 
visual form: This might include baseline studies, interviews 

or records of public meetings. 
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Try to recommend conclusions that can be defended by the 
environmental assessment team. The techniques and ideas 
presented here should help achieve this aim. 
State the consequences and impacts of the project for 
different social groups. 
Lastly, make assured that communities are furnished with 

copies of the final environmental assessment report. 
Monitoring Environmental Impact: 
Monitoring environmental impact provides project managers and communities serious information on project performance and 

should be given the same attention as social or economic monitoring. 
The monitoring of environmental impacts can be built into the 
overall project monitoring process. To assess the effectiveness of 
environmental monitoring, the two basic questions should be answered 
as given below: 

Does the project perform to be having any important 
environmental impacts other than those predicted during 
the design phase? 
Do the various actions proposed for dealing with impacts 
seem to be having the desired effect? 

Projects that produce new mechanisms are continually assessed 
as they change. Since most community projects start small and grow 
larger, especially the successful ones. 

In meeting monitoring and evaluation objectives, any of the 
following simple techniques can be employed by communities: 

Interviews 
Group Discussions 
Questionnaires 
Observations 
Scientific testing Maps, drawings or any other visual 
techniques that can accurately depict changes 
Before-and-after images captured by audio-visual 
equipment 

Finally, not only can monitoring and evaluation be used to 
evaluate environmental impact, it can also examine the community's 
contribution in the process. Any of the following criteria can be 
Integrated into the objectives of any evaluation of project: 
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1. 

2. 

3. 

4. 

5. 

6 

7. 

8 

9 

Performance of Project System. 
Human Resource Development. 
Sustainability of Environmental. 
Usage and advantage. 
Conversion of community insolences towards environmens. 
issues. Even though this may próve difficult to define and measure, it is still a sincere focus for evaluation. 
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Removal of Pollutants from Waste Water 
Using Dunaliella Algae 

Abstract: 

- Mr. P. S. Kolhe 

Assistant Professor, Department of Botany 
K.J. Somaiya College, Kopargaon, Dist: Ahmednagar 

The toxicity and biosorption of heavy metals by the green 
micellular fiagellate sp. were investigated. We found that Dunaliella 
algae are able to biologically remove heavy metals from wastewater at 
concentration (about 85 mg/L). The Dunaliella cells were first immersed 
for seven days in wvastewater samples collected from different sources 
iz Jeddah, KSA, and their growth rates were monitored determined 

isibly at wavelength of 560 nm. It was observed that at the initial 

stage (0-12 hours) the adsorption rate was so rapid that 74% of the 
metal was biologically adsorbed. The maximum biosorption capacity 

of live Dunaliella was estinated to be 0.79 mg lead per 75 alga cells. 

Other elements were adsorbed at relatively lower rates Both toxicity 

and biosorption are very important in developing Dunaliella for the 

treatment of wastewater containing heavy metals. Dunaliella algae 

could be used as phytoemediators to decrease toxicity of heayy metal 

from polluted wastewater for human health. 

Introduction: 

Keywords: Waste water; Heavy metal pollution; removal; 

adsorption; Dunaliella algae. 

The presence of heavy metals in the environment is of major 

concern because of their toxicity, bioaccumulating tendency, and threat 

to human life and the environment (Igwe & Abia, 2006). As human 

populations have cxpanded, Earth's atmosphere and natural waters 

have become dumps for agricultural and industrial wastes. Heavy 

metals are among thc conservative polluants that are nonbiodegradable 

(El-Nady & Atta, 1996; Walter et al., 2011). As a result of this, their 

conccntrations often exceed the pernissible levels normally found in 

soil, waler ways and sedinents (Bbatnagar & Kumari, 2011). Hence, 

lhey find their way up the food pyramid. When they accumulate in the 

cnvironment and in food chains, they can profoundiy disrupt biological 
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processcs (Hassan & Basahi, 2013, Hassan et al., 2013; 2014) 
The chemistry and toxicology of these heavy metals are coll and interesting (Hassan et al., 2014). Metals can be toxic to microbicl 

comple 
population at suficiently high concentrations. However, some mo 
such as silver, mercury, cadmium and copper are markedly more toxi 
even at very low levels (Puranik & Paknikar, 1997) 

Remediation methods of the last half century have been largel, 
unsuccessful2. Adsorptive removal of heavy metals from aqueous effiuents which have received much attention in recent year is usually achieved by using activated carbon or activated alumina (Abdel-Raouf et al., 2012; Igwe & Abia, 2005, Igwe et al., 2005a;b; 2006). Many other 
biosorbents of algal, fungal and bacteria biomass have been utilized 
(Mclean & Beveridge, 2001; Fedrickson et al., 2000; Vijayaraghan et 
al., 2005). 

Bio-treatment with algae is particularly attractive because of 
their photosynthetic capabilities, converting solar energy into useful 
biomasses and incorporating nutrients such as nitrogen and phosphorus 
causing eutrophication (De la Nou & Basseres, 1989; De la Nou & De 
Pauw, 1988). Moreover, compared to physical and chemical treatment 
processes, algae based treatment can potentially achieve nutrient 
removal in a less expensive and ecologically safer way with the added 
benefits of resource recovery. Recently, Bhatnagar and Kumari (2013) 
stated that algae are significantly efficient in treating more than one 
problem at a time, which is not possible by conventional process of 
chemical treatment. The phycoremediation shows advantage over 
other chemical methods as the removal of algal mass from the treated 
effluents is easy and economic (De la Nou & De Pauw, 1988; Igwe & 
Abia, 2006; Bhatnagar & Kumari, 2013). 

The aim of this study was to examine the possibility to biologically 
purify wastewater from heavy metals using the green unicellular 
flagellate Dunaliclla sp. 

Materials and Metheds: 

A pure culture of Dunaliclla sp. was supplied by Department 
of Botany and Microbiology, Alexandria University. The algae were 
centrifuged (5000 rpm for 20 min) and then stored in liquid medium for 
7dat 20 °C under light (60 W white fluorescent lamp) (Vijayaraghan 

ct al., 2005). Algac werc grown in a standard growth medium (Ting et 
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al 1989, Clhen 2005) with little mnodifications (Table 1 ). 

Ileavy Metal Sorption and Analysis 
100 ml of wastewater was added to 250 ml 

flask containing 10 mg L-1Dunaliella cells and were shaked at 

5C for 48 h. At the designed period of 12, 24, 36, 48, 60, 72, 84, 96, 

108 and 120 h, 10 ml of the solution were collected for analysis. 

Dunaliella in the solutions was removed by filtration and the 

flrates were analyzed to determine the concentration of the remaining 

metal ions. 

Concentrations of heavy metals (Cd, Pb, Ni, Cr, Zn and Cu) in 

water samples were determined before and after inoculating with algae 

using Inductively Coupled Plasma Atomic Emission Spectromnetry 
1CP-AES) (Hassan & Basahi, 2013; AI- Dhaibani et al., 2013). AlI 

safety rules were applied (COST, 2008). 
Data analysis 
The sorption of metals onto microbial surface is described by the 

following model (Chen, 2005); 
l/q = 1/(qmax bc) + l/gmax 
where c is the final metal concentration (mg L·), q is the metal 

uptake (mg/10° cells), b is the sorption binding constant (L/mg), qmax 
is the saturation capacity (mg/10 cells), fronm the slope and intercept 
of a l/q vs l/c linear plot such that qmax 

=intercept"l and =intercept/slope. 
Statistical analysis 
Each treatment was made in 10 replicates to ensure statistical 

validity. One -way ANOVA was applied to log- transformed data 
(to ensure they were normally distributed) using STATGRAPHICS 
statistical Package (STAT. 4). The differences between means were 
analyzed by Student T- Test at the P<0.0S significance level. 

Results and Discussion 
The analyses of heavy metal concentrations in wastewater 

Samples are presented in Table 2. 
Zinc (Zn) was found the most abundant element in wastewater (179.12 mg L'), while Ni was less abundant (19.14 mg L). Other clenents slhowed relatively high concentrations 34.87, 53.97, 
62.17 ancd 80.25 mg L', for Cr, Pb, Cu 
and Cd, 
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Table 1: Composition of growth 

Constituents 

EDTA 

K2HPO4 

NaNO3 

NaCI 

NaHCO3 

K2S04 

FeSO4-7H20 

MgSO4-7H20 

CaCl2-2H20 

medium 

(gL-l) 
Concentration 

0.10 

0.50 

3.10 

1.20 

19.90 

1.20 

0.05 

0.30 

0.08 

Table 2: Mean (+SD) lheavy meta! 
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Cd 

Element 

P 

Cr 

Zn 

concentration (mg L·} in 

Cu 

wastewater. (n = 10) 

Concentration 
80.25 ± 6.76 
53.97 + 3.27 

19.14 +1.72 
34.87 + 4.98 

179.12 + 

21.25 

62.17 ± 7.04 

respectively. The concentrations recorded are higher than those 
recommended by WHO*. Moreover levels recorded in our study were 
much higher that that recorded in wastewater in other semi- arid regions 

of the world such as Iran (Mansouri, & Ebrahimour, 2011; Qishlagi et 
al., 2008), India (Shama et al., 2006; Vijayaraghan, 2005) and Jordan 
(Al-Khashman, O.A. (2013). 

Figure l indicated that Dunaliella has removed 95% of Zn and Cd 
after 108 hours, and 90% of Cu after 60 hours of incubation. Moreover, 
93% of Pb, Ni and Cr were removed after 36 hours of 
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70 

36 48 

12 24 

60 72 

Fig. 1: The effect of Dunaliella on heavy removal (at 25 °C, n= 10 ±3) 

incubation. This indicates that biosorption efficiency towards Pb, 

Cr and Ni is higher than other elements (Puranik & Paknikar, 2011). 

Time (h) 

The dependence of heavy metals biosorption by Dunaliella on 

time is shown in Fig.2. Generally, it is reported that the uptake of metal 

jons can be divided into two stages: rapid and slow stage (Walterv et 

al.. 2011). In the 'rapid' stage, the metal ions are adsorbed onto the 

surface of microorganism. In the 'slow' stage, the metal ions transport 

across the cell membrane into the cytoplasm. 

48 

96 108 120 

60 72 84 

-Pb 

96 

Cr 

108 120 

iififi 

Fig. 2: Time-dependence of heavy metal biosorption (n = 10 ± 3) 
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It was reported that lcad phosphate prccipitated the cell wal,. 
results confirmed a very fast uptake in the cell envelope and thern a 

and inside the ccll of cyanobacteria (Anabaena cylindrical). 
longer uplake period inside the cell envelope and then a longer uptake period inside the cell (Sa'idi, 2010). 

1. 

2 

3. 

4. 
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Earth's Oxýgen Levels Can Affect Its Climate 
- Prof. Rohini Navnath Bangar Department of Botany K.J. Somaiya College, Kopargaon, Dist: Ahmednaei 

Earth has a surprising new player in the climate game: oXygen, Even though oxygen is not a heat-trapping greenhouse gas, its 
concentration in our atmosphere can affect how much sunlight reaches 
the ground, and new models suggest that effect has altered climate in 
the past. 

Oxygen currently makes up about 2l percent of the gases in the 
planet's atmosphere, but that level hasn't been steady over Earth's 
history. For the first couple ofbillion years, there was little Oxygen in the 
atmosphere. Then, about 2.5 billion years ago, Oxygen started getting 
added to the atmosphere by photosynthetic cyanobacteria. "Oxygen is 
produced as a waste product of photosynthesis. It is consumed through 
respiration," explains University of Michigan climate scientist Chris 
Paulsen, lead author of the study published today in Science. 

240| Praslhant Publications 

That waste product sparked a mass extinction known as the 
Great Oxygenation Event. But over time, new forms of life evolved 
that use or expel oxygen in respiration, and atmospheric oxygen levels 
continued to increase. The production and burial of plant matter over 
long periods causes oxygen levels to rise," explains Poulsen. Levels 
can fall again when that trapped ancient organic matter becomes 
exposed on land, and elements such as iron react with oxygen from the 
atmosphere, a reaction called oxidative weathering. As a result of these 
processes, atmospheric oxygen levels have varied from a low of 10 

percent to a high of 35 percent over the last 540 million years or so. 

Poulsen and his colleagues were studying the climate and plants 
of the late Paleozoic, and during a nmeeting they started talking about 
whcther oxygen levels might somehow have affected climate in the 

past. Studies have shown that atmospheric carbon dioxide has been the 
main climate drivcr through deep timc, so most thought oxygen's role 

has been ncgligible. 
But computer models based on carbon data have not been ablc to 



cylain everything in the record. For cxampl, the Cenomanian, an age 
in the late Cretaceous, was inarked by high carbon dioxide and soaring 
Iperatures, but models of this time usually spit out polar temperatures 
and prccipitation rates that are too low when compared with data taken 

from the palcogeologic record. So Poulsen began modifying a climate 
nnodel to test the Oxygen idea, and the results showed that changes in 

OxVgen concentration did indeed have an impact through a series of 

feedbacks. 
"Reducing oxygen levels thins the atmosphere, allowing more 

Sunlight to reach Earth's surface," explains Poulsen. More sunlight lets 

more moisture evaporate from the planet's surface, which increases 

humidity. Because water vapor is a greenhouse gas, more heat gets 

trapped near Earth's surface, and temperatures rise. The increased 

humidity and temperature also leads to increases in precipitation. By 

contrast, when oxygen concentrations are higher, the atmosphere gets 

thicker and scatters more sunlight. As a result, there is less water vapor 

to trap heat. 
Adding in oxygen's affects during other time periods could lead 

to more accurate models of the planet's past, the researchers say. But 

Poulsen cautions that the study has no effect on what is known about 

Earth's current climate. The planet's climate is changing today because 

levels of greenhouse gases such as carbon dioxide and methane are 

rising dramatically oxygen isn't a factor. 
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Sevin and Endotaf Pesticides 0mpact.on Nitrogen 
Fixing Soil Blue-grecn Aigae Calothrix javanica, 

Calothrix marchica and Cylindrospermum musicola: 
An Environmental Assay 

an 

- Dr. Ganesh Sanjay Shinde 
Department of Botany, 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

Biological nitrogen fixation (BNF), a microbiological process 

that converts atmospheric nitrogen into a plant useable form, offers 

cconomically attractive and ecologically sound means of reducing 

external inputs and improving internal resources (Rashid et al., 2016). 

Bluc-green algae are unique in reducing the atmospheric nitrogen by 

the process "Biological nitrogen fixation" (Tiwari et al., 2001). The 

cyanobacteria contain nitrogenase and fix atmospheric nitrogen for 

which these are used as biofertilizer to maintain and improve soil status 

(Ahmed, 2001 ). 
The major actions of blue-green algae include make soil porous, 

excretion of phytohormones, vitamins, amino acids, improve the water 

holding capacity of soil through their characteristic jelly structure 

and increase in biomass of soil after their death and decomposition 

(Rodriguez et al., 2006; Wilson, 2006; Saadatnia and Riahi, 2009). 

Blue- green algae can contribute to about 20-30 kg N ha-l as well as 

the organic matter to the soil, quite significant for the economically 

weak farmers unable to invest for costly chemical nitrogen fertilizer 

(Issa et al., 2014). 

Many heterocystous and non-heterocystous blue-green algae 

are known to fix nitrogen. The most common nitrogen fixing species 

belongs to genera like Nostoc, Aulosira, Anabaena, Calothrix, 

Cylindrospermum, Microchacte, Scytonema, Tolypothrix, Fischerella, 

Hapalosiphon ctc. Such forms hold promise for maize, rice, mungbean, 

tomato and sugarcanc and wheat crops by fixing nitrogen (Gafur and 

P'arvin, 2008). In recent years, the practicc of utilizing blue-green 

algac as an efficicnt sourcc of biofertilizer for various crops have been 

advocated and adopted in India. Because they can control the nitrogen 

deficicncy in plants, improve the aeration of soil, water holding 
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capacity and add vitamin B12 (Abdel--Raouf ct al., 2012 and Chit ct al., 2020). 
In agriculture, introduction of fertilizer responsive Crop variot has necessitated the use of enormous amounts of pesticides 

production and storage. One of the problem that has been noticed under field conditions is the destruction of blue--green : algal populationg by pesticide application intended to control the insects and pestsS o the various agricultural crops because of their long persistence in th. 
environnment (Dai et al., 2008 and Shen et al., 2005). 

Therefore, pesticides used in routine applications in crop fielis 
have important ecological effects in addition to those usually intende: (Rajendran et al.. 2006: Islam et al. 2007). 

Depending on the type, biological property and concentration of pesticides and the blue- green algal strains, their effect could be 
inhibitory, selective or even stimulatory (Roger and Kulasooriya. 1980). Blue-green algal abundance, biomass, short regeneration, water 
holding capacity, mineralizing capacity and more importantly nitrogen 
fixing have enormous potential to abate the negative effects ofpesticides 
(Gupta and Baruah, 2015; Singh et al., 2018). By considering all these 
issues, the present study was carried to assess the influence of Sevin 
(carbaryl, 50%) and Endotaf (endosulfan, 35%) pesticides on nitrogen 
fixing soil blue-green algae, Calothrix javanica, Calothrix marchica 
and Cylindrospermum musicola. 

Pesticides Used 

Impact of commonly used pesticides Sevin (carbaryl, 50%) and 
Endotaf (endosulfan, 35%) belonging to carbamate and organochlorine 

group was studied on the nitrogen fixation of soil blue-green algae, 
Calothrixjavanica, Calothrix marchica and Cylindrospermum musicola. 

These pesticides are generally used to control sucking, lepidopterous 
and nematode pests and mites that occurred in maize, wheat, sugarcane, 
cotton, onion, vegetable and oil yielding crops. Stock solutions of Sevin 
and Endotaf pesticides were prepared freshly for experiments in the 
sterilized media and added to the BG-1| (Rippka et al., 1979) culture 
media to oblain the desired concentrations of 2.5, 5, 10, 20, 50, 100, 
250 and 500 ppm. Experiments were conducted by inoculating cqua 

amounts of actively growing unialgal isolates of Calothrix javanica., 
Calothrix marchica and Cylindrospemum musicola into cotton 
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stoppercd conical flasks. Total nitrogen fixed by cach studied alga at 
anch conccntration of four pesticides was estimated by conventional 

Micro-kieldahl method (Jackson, 1958) after 28 days of harvesting in 
the laboratory cultures. 

Impact on Bioiogical Nitrogen Fixation (BNF) 

The selected blue-green algal species for the present investigation 

ie. Cylindrospermum musicola belonged to family Nostocaceae 

hile Calothrix javanica and Calothrix marchica belonged to family 

Rivulariaceae. In laboratory cultures, the total nitrogen fixed by 

selected blue-green algae was estimated at each ppm concentration of 

Sevin (carbaryl, 50%) and Endotaf (endosulfan, 35%) pesticides with 

the untreated control and results recorded in the Table- 3.1 and Fig. 

3.1 and 3.2. 

Table- 3.1: Total nitrogen (%) fixed by Calothrix javanica, 

Calothrix marchica and Cylindrospermum musicola at different 

concentrations of Sevin (carbaryl, 50%) and Endotaf (endosulfan, 

35%) pesticides. 
Concentrations 

of pesticides 
(ppm) 

0.00 (Control) 
Sevin 2.5 

10 

20 

50 

100 

250 

500 

Endotaf2.5 

J0 

20 

50 

Total Nitrogen (%) fixed by Blue-green algal 

Calothrix 

javanica 
5.15% 

5.28 (+2.5) 
5.59 (+8.5) 

5.67 (+1.0) 
5.36 (+4.0) 
4.82 (-6.4) 
3.52 (-31.6) 

1.97 (-61.7) 
0.93 (-81.9) 
5.24 (+1.7) 

5.41 (+5.0) 
5.00 (-2.9) 

4.32 (-16.1) 

3.56 (-30.8) 

Species 
Calothrix 

marchica 

4.24% 

4.29 (+1.1) 
5.52 (+6.6) 

4.65 (+9.6) 
4.38 (+3.3) 
3.89 (-8.2) 

2.80 (-33.9) 

1.68 (-60.3) 
0.84 (-80.1) 
4.42 (+4.2) 

4.31 (+1.6) 

3.94 (-7.0) 

3.10 (-26.8) 
2.76 (-34.9) 

Cylindrospermum 
musicola 

4.64% 

4.79 (+3.2) 
4.92 (+6.0) 
4.00 (-13.8) 
3.77 (-18.7) 
2.56 (-44.8) 

1.76 (-62.0) 

0.93 (-79.9) 

4.74 (+2.1) 
3.26 (-29.7) 

2.42 (-47.8) 
1.92 (-58.6) 

1.00 (-78.4) 
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Total Nitrogen (%) 

Total Ntrogen (o) 

6 

5 

1 

I00 

6 

250 

500 

Values represents nean of three replicates; figures in parenthesis show 
percent increase (+) or decrease (-) as compared to 
total nitrogen content (%) in the untreated control. 

2.5 

2.10(-59,2) 

2.5 

1.27 (-75.3) 
0.24 (-95.3) 

5 

5 

1.82 (-57.0) 

10 20 50 100 250 500 
Concentrations of Sevin Pesticide (ppm) 

L.00 (-76.4) 

Fig.- 3.1- Nitogen fixed (%) by Blue-green algae at different concentrations (ppm) of Sevin pesticide 

0.17(-96.0) 
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10 20 50 100 

Concentrations of Endotaf Pesticide (ppm) 

0.20 (-95.6) 

Fig.- 3.2- Nitogen fixed (%) by Blue-green algae at different 
concentrations (ppm) of Endotaf pesticide 

250 500 

maoCalothrix javanica 

omCalothriX marchica 

wnlaCylindrospermum musicola 

Calothrix javanica 

Calothrix marchica 

weaCylindrospermum musicola 

In the presence of Sevin, Calothrix javanica while in Calothrix 
marchica showed increased nitrogen fixation upto 20 ppm, while with 
Endotaf upto 5 ppm dose level as compared to the untreated control. 
On the other hand, total nitrogen content was consistently decreased 

with the increasing concentrations of pesticides from 50 ppm of Sevin 
and 10 ppm of Endotaf over the control in both the studicd species of 

Calothrix. At the higher concentration, 500 ppm with Sevin, 8I.9o 
reduction in total nitrogen content was obseryed in Calothrix javanica 
while in Calotbrix marchica, 80.1% decerease over the untreated control 
was recorded. On the other hand, in Cylindrospernmum musicola growth 



nitrocen fixation was ccascd at this concentration with Scvin 
and Cndotaf pesticides. In the presence of Sevin, nitrogen fixation 
by Cylindrospermum musicola was consistently decrcase at 10 ppm 

and 

concentration than the control. 

To the contrary with Endotaf at 500 ppm concentration, 95.3% 
roduction in total nitrogen content was observed in Calothrix javanica 
while in Calothrix marchica, 96.0% decrease was recorded than the 

untreated control. In the Cylindrospermum musicola, the pesticide 
tolerance range was found to be upto 2.5 ppm with Endotaf, where 
increasednitrogen fixation over the control was observed. Inthe presence 
ofEndotaf at 100 ppm dose level, total nitrogen content was decreased 

by 95.6% in Cylindrospermum musicola than the untreated control. 
Further increase in pesticides concentration resulted into ceasing of 
growth and nitrogen fixation in Cylindrospermum musicola. 

The results obtained in laboratory cultures indicate a progressive 
decrease in the nitrogen content of all the tested blue-green algae with 

increasing concentrations ofthe Sevin and Endotafpesticides. However, 

nitrogen fixation of most of the blue-green algae also increased at the 

lower doses of pesticides viz. 10 ppm of carbamate, Sevin and 2.5 ppm 

of organochlorine, Endotaf. The blue-green algae Calothrix javanica 

and Calothrix marchica were emerged as most compatible and tolerant 

to the increasing Sevin and Endotaf pesticides doses as compared to 

Cylindrospermum musicola. 
To the contrary, Cylindrospermum musicola was found to be the 

highly susceptible as even at 10 ppm of Sevin and 2.5 ppm of Endotaf. 

At this concentration i.e. 10 ppm of Sevin, total nitrogen content 

was reduced by 13.8% and at 5 ppm dose level, 29.7% reduction 

in total nitrogen content was recorded with Endotaf pesticide in the 

Cylindrospermum musicola. This finding is supported by Singh (1973) 

who concluded that, Cylindropermum sp. appears to affect severely by 

the Benzene Hexachloride, Lindane, Diazinon and Endrin pesticides. 

The reduction in total nitrogen content of the pesticide-adapted 

blue-grccn algal strains of Calothrix javanica, Calothrix marchica and 

Cylindrospermum musicola may occurred due to the inhibition of 

Some stage(s) during the proccss of nitrogen fixation in the presence 

of higher concentrations of pesticides. Further stimulatory effect 

0! Sevin at lower concentrations on nitrogen fixation of Calothrix 
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javanica, Calothrix nmarchica and Cylindrospermum musicola culture conditions may be due to the prescnce of nutrients s in mediath minimizes the toxicity of carbofuran (Kar and Singh, 1978 a; Shar and Gaur, 1981). 
DaSilva et al., 1975 reported a stimulatory effect on nitrog fixation in most studied blue-green algal forms while a general pato of gradual decline occurred with increasing dose level of eight widel. hitherto used pesticides. Increased nitrogen fixation in the presencc af doses of Furadan (Kar and Singh, 1978 b) 2, 4- D (Das and Singh 1977), Sevin (Adhikary et al., 1984), Rogor (Pattnaik and Prakas Rao, 1982) and Endosulfan (Adhikary, 1989) by the blue-green algae was reported by the earlier workers. 
Similarly, Grant et al., 1983 noted a 3 and 10-fold increase in the nitrogen fixing capability of rice field cyanobacteria when Perthane was used at lower concentrations. Shivaprakasha and Shivappa Shetty, 1986 and Shivaram and Shivappa Shetty, 1988 observed that nitrogen fixation by the isolates of Anabaena variabilis, Calothrix sp., Cylindrospermum musicola, Hapalosiphon welwitschii, Nostoc sps. were favoured at lower concentrations of the pesticides Rogo. Dithane M-45, and 2,4- D sodium salt in pure culture whereas higher 

concentrations gave an adverse effect. Satyendra Kumar et al., 2000 found that, Endosulfan at 12 ppm proved lethal for Anabaena sp. while 
extreme fragmentation and subsequent death occurred in Spirulina platensis at 8 ppm. 

Kiran et al., 2006 found lower concentrations of Monocrotophos and Butachlor caused stimulation of growth and nitrogen fixation and 
partial or complete inhibition at higher concentrations in Anabaena sp. 
and Westiellopsis prolifica. Islam et al., 2007 revealed that, nitrogen 
fixation in NostOc and Anabaena isolates was increased after the 
application of Furadan at concentration up to 50 ppm. The blue-green 
algal isolates were more tolerant to Furadan and Sevin and the eflects 
of both pesticides were stimulatory at field dose on the growth and 
nitrogen fixation. 

Das, 2008 reported a pesticide concentration dependent reduction 
in nitrogen content of thc Anabacna variabilis, Nostoc muscorum, 

Calothrix parictina and Westiellopsis prolifica with organophosphate 
pesticide, Rogor. These inhibitory eflects on nitrogen fixation may be 
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attributed to the lethal cffccts of endosul fan on ithe growth and nitrogen 

fixing capacity of cyanobacteria Abdel-Raouf and EI-Shafey, 2009. In 

the samc manncr, Ibraheem, 2002 and Abdel-Raouf, 2003 reported 

ihat application of popular insecticides, Larvin, Sevin, Sumi-alpha 

and Dursban inhibited the nitrogenase activities of cyanobacteria. 

Eurthermore, inhibition of chlorophyll synthesis by pesticides in 

Anabacna flos-aquae, Tolypothrix scytonemoides and Tolypothrix 

ceylonica has been reported earlier by Rajendran et al., 2007 will be 

nossible cause of reduction in total nitrogen content at higher dose 

level of studied pesticides. 
From the results obtained in the experiments, in general it was 

seen that higher levels of pesticides application i.e. more than 50 ppm of 

Sevin, and even 10 ppm of Endotaf, adversely affected the occurrence 

and survivability of blue-green algae in the laboratory culture which 

are responsible for nitrogen fixation. 
Conclusion 

It was concluded that, in laboratory culture the carbamate pesticide, 
Sevin was less toxic than organochlorine, Endotaf to the blue-green 
algae, Calothrix javanica, Calothrix marchica and Cylindrospermum 
musicola. Further, a progressive decline in the nitrogen content of the 
studied blue-green algae occurs with increasing concentrations of Sevin 

and Endotaf pesticides. However, Calothrix javanica and Calothrix 
marchica were always more tolerant than the Cylindrospermum 
musicola to increasing Sevin (carbaryl, 50%) and Endotaf (endosulfan, 
35%) pesticides doses. Among the studied pesticides treatment Endotaf 
(endosulfan, 35%) was found to be highly toxic to the Calothrix 
javanica, Calothrix marchica and Cylindrospermum musicola. In 
general, it was seen that the sensitiveness of soil blue-green algae to 
the studied pesticide application was found to be more in sheathless 
heterocystous forms than the ensheathed heterocystous forms. 

Article in Brief 

The effect of two commonly used pesticides Sevin (carbaryl, 
50%) and Endotaf (endosulfan, 35%) belonging to carbamate and 
organochlorine group was studicd on the nitrogen fixation of soil blue 
grccn algac. Stock solutions of these pesticides were prepared freshly 
lor experiments in the sterilized nedia and added to the BG-ll culture 

media to obtain the desired concentrations of 2.5, 5, 10, 20, 50, 100, 
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at cach concentration of four pesticides was estimated by conventional Micro- kijeldahl method in the laboratory cultures. The results indicat 
a progressive decrcase in the nitrogen fixation of tested blue-pre 

algae with increasing concentrations of Sevin and Endotaf pesticid 
However, nitrogen fixed by the studied blue-green algae also increasgi 
at the lower doses of pesticides viz. 10 ppm of carbamate, Sevin and 
2.5 ppm of organochlorine, Endotaf. The consequences of the results 
showed that Calothrix javanica and Calothrix marchica were emerged 
as most compatible and tolerant blue-green algae to the increasing 
pesticide doses. On the other hand, Cylindrospermum musicola was 
found to be highly susceptible as even at 10 ppm of Sevin, and at 2.5 
ppm of Endotaf. Among the two pesticides treatments, Endotaf was 
found to be highly toxic to all the tested blue-green algae. It was 
concluded that in general the sensitiveness of soil blue-green algae 
to studied pesticide application was found to be more in sheathless 
heterocystous forms than the ensheathed heterocystous forms. 

1. 

250 and 500 ppm. Experiments werc conducted by inoculating amounts of actively growing unialgal isolates of Calothrix javanica Calothrix marchica and Cylindrospermum musicola into cotlGn stoppered conical flasks. Total nitrogen fixed by each blue--green alga 

2 

3 

4 

5 
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Unit No. 

2 

Environment Studies 
A Facultics - Second Year Semester lll and IV 

Topic 

Sylabus 

Introduction to environmental studies 

development. 

1.1 Multidisciplinary nature of environmental studies; 
1.2 Scope and importance of environmental studies 
1.3 Concept of sustainability and sustainable 

Ecosystems 

Semester-I| 

succession. 

2.1 What is an ecosystem? Structure and function 
of ecosystem; Energy flow in an ecosystem: 
food chains, food webs and Ecological 

2.2 Case studies of the following ecosystems: 
a) Forest ecosystem 
b) Grassland ecosystem 

c) Desert ecosystem 
d) Aquatic ecosystems (ponds, streams, lakes, 

rivers, Oceans, estuaries) 
Natural Resources : Renewable and Non 
renewable Resources 

3.1 Land resources and land use change; Land 
degradation, soil erosion and desertification. 

3.2 Deforestation: Causes and impacts due 

to mining, dam building on environment, 
forests, Biodiversity and tribal populations 

3.3 Water: Use and over-exploitation of surface 
and ground water, floods, droughts conflicts 
over water (international & inter-state). 

3.4 Energy resources Renewable and non 
renewable energy sources, use of alternate 

energy sources, growing energy needs, case 
studies 

iv 

Lectures 

Tota!-30 (2 
Credit) 

02 

08 

10 



4 

5 

6 

7 

Biodiversity and its conservation 
4.1 Levels of biological diversity: genetic, species and ecosystem diversity; Biogeographic zones of 

India; Biodiversity patterns and global biodiversity 
hot spots 

4.2 India as a mega-biodiversity nation; Endangered 
and endemic species of India 

4.3 Threats to biodiversity: Habitat loss, poaching of 
wildlife, man-wildlife conflicts, biological invasions; 
Conservation of biodiversity: In-situ and Ex-situ 
conservation of biodiversity. 

4.4 Ecosystem and biodiversity services: Ecological, 
economic, social, ethical, aesthetic and 
Informational value. 

Semester- IV 

Environmental Pollution 
5.1 Environmental pollution: types, causes, effects 

and controls; Air, water, soil and noise pollution 
5.2 Nuclear hazards and human health risks 
5.3 Solid waste management: Control measures of 

urban and industrial waste. 
5.4 Pollution case studies: 

Environmental Policies & Practices 
6.1 Climate change, global warming, 0Zone layer 

depletion, acid rain and impacts on human 
communities and agriculture 

6.2 Environment Laws: Environment Protection Act: 
Air (Prevention & Control of Pollution) Act; Water 

(Prevention and control of Pollution) Act; Wildlife 
Protection Act; Forest Conservation Act. 
International agreements: Montreal and Kyoto 
protocols and Convention on Biological Diversity 
(CBD). 

6.3 Nature reserves, tribal populations and rights and 
human wildlife conflicts in Indian context. 

Human Communities and Environment 
7.1 Human population growth: Impacts on 

environment, human health and welfare 

10 

10 

09 

06 



8 

|7.2 Resettlement and rehabilitation of project affected 
persons; case studies 

7.3 Disaster management.: 
cyclones and landslides. 

7.4 Environmental movements: Chipko, Silent Valley, 

Bishnois of Rajasthan. 

conservation. 

7.5 Environmental ethics: Role of Indian and other 

religions and cultures in environmental 

Delhi). 

7.6 Environmental Communication and public 

Awareness- Case studies (e.g. CNG vehicles in 

Field Work 

8.2 Visit 

floods, 

8.1 Visit to an area to document 
assets: river/ forest/ floral fauna 

to local 

Earthquake, 

Urban/Rural/lndustrial/Agricultural. 

vi 

environmental 

polluted site 

8.3 Study of common plants, insects, birds and basic 
principles of identification. 

8.4 Study of simple ecosystems- pond, river, Delhi 
Ridge, etc. 
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Global Water scarcity and the safety of drinking water are 
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Biodiversity Coiservation - Necds and Methods 

Area Biodiversity refers to the variety of plants and animals of the 

world. Biodiversity is the degree of variety in nature. It is the totality of 

genes, species WTS in a region. It indicates all inherited variations of 

Iiving organisms living in it can be defined as the variety and variability 

of life. It can be observed at gene maries level and ecosystem level. 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

Biodiversity is the biological diversity which includes the variety 

of the whole species present on earth. s ecosystems in which they are 

present.Biodiversity is necessary for our existence as well as valuable 

in its own right. Biodiversity include fundamental things. Biodiversity 

also includes various other important things and services. 

Main threats to our biodiversity 

Degradation, fragmentation and loss of habitat 

Sprcading of invasive species 

Nation. 

Unsustainable use of natural resources 

Change of Climate 
Inappropriate fire regimes 

Why should Conserve Biodiversity? 
Changes within aquatic environment and water flows 

-Dr. B. S. Gaikwad 
Department of Botany 

Human should conserve biodiversity because of its benefit for 

example services and biological resources which are essential to live 

our life on carth. However, it also provides spiritual benefits as well as 

social benefit. 

Significance of Biodiversity Biodiversity is the wealth of the 

food. 
It comprises all plants, animals and microbes.It supplics 

It supplics oxygen lor our breathing. 

Jt maintains a balance of oxygen and carbon dioxide. 

It supplies drugs. 
It brings ran. 
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It maintains climate. 
It enriches resources. 

A biological resource means any product that is harvested from 
nature is the part of biological resources. These resources come under 
several categories such as medicine, food, wood products, fibers etc. 

For Medicinal field human population is dependent on plants. It is true 
that in the developed country, many of our medicines are produced by 
chemicals in pharmaceutical companies, but the original formulas come 
from plants Fibers which is used for ropes, clothing, webbing, netting, sacking, and other materials are obtained by plants mainly for example cotton plants, Agave plants (sisal), flax plants (linen), Corchorus plants 
(jute), bamboo, palms and Agave plants. 

Value of Biodiversity 
Biodiversity is useful to man in several ways. It provides food, useful products and goods to improve the social value. 
1. Consumptive Use Value 
The consumption of biodiversity products is called consumptive use. The following are the products harvested from the biodiversity and consumed. 

i) Food ii) Drugs ii) Fuel 
i) Food: 
The biodiversity provides food for man and his pets. Plants are consumed by animals as food. It is the consumptive value ofbiodiversity. The plants form the food for animals. The plants and animals form food for man. Whatever we eat, is the product of biodiversity. The following food items are supplied by biodiversity: Rice, Corn, Fruits, Cereals, Wheat, Fish, Egg, Milk, Meat, Vegetables. 
ii) Drugs: 
Many drugs are obtained from plants. They are called herbal medicines. Sidha, Ayurveda and Unani are concerned with herbal medicines. Penicillin, an antibiotic is obtained, from fungus. Quinine is obtaincd from Chinchona tree. It is used to treat malaria. Morphine, a pain killer, is obtaincdfrom poppy 
iii) Fucls: 

lire wo0d is a fucl. 
Coal and petroleum are the fossil fucls, Fossil fuels are 

formed by the death and decay of the plants and animals. 
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Gobar gas is obtainctírom cow dung. 
2. Productive Use valuc: 

The marketable items of Biodiversity form productive use value 
Agriculturc produces food products. It creates green revolution 

Fish is a protein food. It is produced by Aquaculture. It creates blue Cow. 
produces milk. It is called dairy. It creates white revolution. Poultry 
produces eggs and broiler. Silkworms produces silk. - Sericulture 
Honeybee produces honey - Apiculture. Pearl oyster produces pearl -
Pearl culture Wild plants supply drugs such as quinine, morphine, etc. 

Pesticides are extracted from plants. Eg. Neem tree. Antibiotics are 
synthesized by microbes. Eg. Penicillin from fungus. Microbes form 

biofertilizers. Eg. 
Rhizobium. Cotton is obtained from cotton plants. Paper is 

manufactured from wood. Sugar is obtained from sugarcane. Fruits 
and vegetable are obtained from plants. Rose and other flowers are 

obtained from plants. Rice is obtained from paddy. Biotechnology and 
genetic engineering are appliedtoenhanceproduction 

3. SocialValue 

Social value of biodiversity refers to religious and cultural 
importance. 

Trees are worshiped as God. Eg. Banyan tree, Peepal tree, 
Neem tree, etc. 

Flowers, Tulsi, 'Punkan'leaves, etc. are used in poojas. 
Lime fruit, banana fruit and many other fruits are given to 
God. 

Sandal obtained from trees is used as a cosmetic in poojas. 
Banyan seedlings are planted in marriage tents with an 
anticipation that the life fourish like a banyan. 
Goats, chicks, pigs, etc. are sacrificed to God. 
Cobra is worshiped as a God. 
Skins are used to make shoes, belts, bags, purses, etc. 
Tribal people collect honey from the forests and the 
mountains. 

Hunting in the forests is the main occupation of tribals. 
Herbs, shrubs, climbers and their roots are used as ayurvedic 
medicines. 

Domesticated animals are allowed to graze on grasslands. 
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Trees on the road sides give shadow to passengers. 
4. Ethical Value 

Ethical value of biodiversity is the use of plant and animal species 
in a right way simply means the moral use ofplants and animals.It is the 
existence value.Dinosaurs, the biggest animals of the world, become 
extinct long ago. We could see them zaphics only. We are unfortunate 
to see them. Hence, there is an urge in human mind to save diversity. 

Biodiversity rich natural areas are often known as heritage 
centres. The World Heritage Convention has taken attempts to protect 
such centres. 

5. Aesthetic Value 
The use of plants and animals in beautifying the surrounding is 

said to be their aesthetic value. 
Biodiversity includes attractive species of plants, animals and 

birds, which give a natural beauty to the habitat. Examples 
Ornamental plants are grown in hanging baskets in rooms and 

home gardens to beautify the surrounding. 
Beautiful birds are reared in small cabinets. 
Ornamental fishes having various colours are grown in glass 

containers to enhance the beauty of the indoor environment. 
Zoos and Museum harbouring different species of animals and 

birds attract many people and children. 
Trees with attractive flowers and dense vegetation on hills increase 

the touristic value of the regions. 
Parks in cities and towns are visited by thousands of people every day because of their aesthetic value given by attractive flowers and 

plants. 
Tulsi plants are placed at door steps of houses. It is an example of aesthetic value of biodiversity. Most of the time in human history, 

conservation means protecting nature for the spiritual gifts it provides, 
and protecting sacred places in the local landscape. The biodiversity 
cffects on cultural development can be shown by heterogeneity of the 
world's mythology, folk dances and folk art which contribute to the 
richness of literature and global arts. In different landscapes, different 
cullures are present which influenccd our language, diet, occupation 
and various types of activity. Uniqucncss of cach habitat is presented 
by heir animals and plants that why cach country and state have their 
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flagship animals as well as plats. Evenduring traveling, motivation 
of the peoples is to see biological diversity, different cultural and 
landscapc. Ecotourism is travel with the aim to vicw, support and 
sustain the local cultures and its natural ecosystem. Support from 
ecotourism can be very helpful to reduce habitat destruction as well as 

to preserve endangered species. 
6. Optional Value 
In cyclone-prone areas, dense vegetation is grown to reduce the 

speed ofwind so that van escape from direct effects of the cyclones. The 
effects of Tsunami are reduced by growing trees in the coastal areas 
Genetically engineered animals and microbes give many valuable 
products. Genetically engineered plants meet some specific needs of 

people reducing the use of fertilizers. 
Medicinal plants are grown and sent to faraway places to get an 

income. 

Some poisonous plants are grown along the margin of farms to 

prevent the entry of in the farm. 
7. Ecosystem Services 
Ecosystem services means processes provided by the nature to 

support human life. For example Pollination, decomposition of waste, 

water purification, renewal of soil fertility and moderation of floods. 

Ecosystem processes are often overlooked, and are not generally valued 

as part of the economy until they cease to function. When economic 

value is assigned to these services, it becomes very high. For example, 

insect pollinators help produce many commercially important fruits. 

Similarly in other ecosystem service water purification just 

involves filtering of rain water by soil and by microbes that can break 

down nutrients and contaminants, and reduce metal ions, slowing 

their sprcad into the environment. Wetland and riparian plants absorb 

nitrogen, and trap sediments that decrease water quality. 

But human construction and development will disrupt natural 

environments. 
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Biodiversity Conscrvation Methods: 

In situ Conservation 

Biodiversity Conservation Methods 

Natipnal Park 

Biasphee 

Devrai 

In-situ Conservation: 

a) Wild life: 

Ex sítu Conservation 

Botanita 

Seed bank 

In-situ conservation is on-site conservation or the conservation 

of genetic resources in natural habitat of plant or animal species, such 

as forest genetic resources natural populations of tree species. It is 

the process of protecting an endangered plant or animal species in its 

natural habitat, either by protecting or cleaning up the habitat itself or 

by defending the species from predators. It is applied to conservation 

of agricultural biodiversity in agro-ecosystems by farmers, especially 

those using unconventional farming practices. In-situ conservation is 

being done by declaring area as protected area. 

"Wild" animals are those that live independently of man and 

characteristically resist his interference with aggression or avoidance. 

"Wildness" in itself, of course, exists only in the mind of man; it is not 

a property of nature. 
The mounting pressure of the rapidly-increasing global 

populations of human and their domestic animals and plants is one 

of the major causes of our declining wildlife rescurces. One highly 

disturbing aspect of the ever-growing human population is that such 

growih occurs at the expense of the world's wildlife storchouse. 

During the course of natural evolution, some cxisting specics become 
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extinct and others arc cvolved. The natural turnover rates for various 
groups of plants and animals. Birds, about 8,600 species cxist toda: 
the natural turnover rate is about 1 per 230 ycars. Mammals, abou 
4,200 species exist today; the natural turnover rate is about 1 per 140 
ycars. As against these fairly low natural rates, during the last thre 

decades alone some 95 species of birds and 37 of mammals have 
become extinct. Today some 200 species of birds and 100 of mammal 
are facing serious threats of extinction. he wild life institute of India 
has also emphasised to new protected areas in different parts of the 

country to ensure the representation of maximum wild life habitats 
The institute has suggested to increase national parks upto 147 and 
wild life sancturies upto 519, so that total land area will be covered 

5.06%. towards conservation of plants. 

Bhimashankar Wildlife Sactury, Bhimashankar, Pune 
These should be efforts potential economic and scientific value. 

Measures should be undertaken for rehabilitative strategies for rare, 
threatened and endangered plant and animal species. In order to 
derive maximum benefit from in-situ conservation, incentive to grow 
domesticated economically important biota and develop herbal drug 
industry by providing wastelands of the country. For in-situ conservation 
there is nccd of comprehensive National Biological Inventory. 

b) National Parks: 
A national park is an arca which is strictly reserved for the 

betterment of the wildlife and where activities like forestry, grazing on 
cultivation are not permitted. In these parks, even private ownersh1p 
rights are not allowed. Their boundaries are well markcd and 
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eireurrscribed. Thcy are usually small rescrves spreading in an arca 

of 100 sq. km. to S00 sq. km. In national parks, the emnphasis is on the 
preservation ojf a single plant or animal species. 

Ex.: Kaziranga National Park,ASSam Kalasubai- Harishchandra gad Sanctuary 

Rehakuri Black buck Sanctuary,Karjat,Ahmednagar 

c) Biosphere Reserves: 
Biosphere Reserve (BR) is an international designation made by 

UNESCO for representative parts of natural and cultural landscapes 

extending over large area of India and some additional sites are under 

consideration, Function 

terrestrial or coastal/marine ecosystems or a combination thereof. 

The idea of 'biosphere reserves' was initiated by UNESCO in 1973 - 74 

under its Man and Biosphere (MAB) programme. The MAB, launched 

in 1970 by UNESCO is a broad based ecological programme aimed to 

develop within the natural and social sciences a basis for the rational 

use and conservation of the resources of the biosphere and for the 

improvement of the relationship between man and the environment, 

to predict the conscquences of today's actions on tomorrow s world 

and thercby to increase man's ability to manage efficiently the natural 

resources of the biosphere reserve. The Indian National·Man and 

Biosphere (MAB) committec identifies and recommends potential 

sites for designation as Biosphcre Reserves, following the UNESCO's 

guidelines and criteria. By April 2008, 15 biosphere reserves have becn 
cstablished in 
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d) Devrai 
The word 'Devrai' is a compound of Dcv' mcaning 'God' an 

'Rai' meaning Forest'. Many traditional socicties revere and worsin: 
nature and consider certain plants and animals sacred. The fores 
patches are also considered a sacred forest by locals so they arc callei 
"Sacred Grove" 

This sacred grove is an attempt to share with you some of the 
traditional Indian biodiversity conservation practices. Faith and taboo 
play an important role in guarding the forest against human invasion. 
Sacred Groves are forest patches traditionally protected by native 
communities due to religious significance so that, nature is allowed 
to sustain itself. These groves are a rich source of fruit-bearing trees 
and small water bodies and act as habitat for several birds and reptiles. 
These sacred grove can range in size from a cluster of trees to hundreds 
of hectares. 

Groves are often associated with temples, shrines, or burial 
grounds. Some of the deities to whom these groves are dedicated are 
God Shiva, Maruti, Vaghoba, Vira, Bhairoba, Khandoba, and Shirkai. 

The tribal communities Dhangar, Mahadeo Koli, and the agro 
pastoral community Maratha worship the deities and look after the 
groves. They are forest-dependent communities while Maratha carries 

out agricultural practices. Resource extraction in the groves is limited 
by a variety of rules to placate the deity which has resulted in the 
development of relict patches of a climax forest. 

In Maharashtra, sacred groves are found in tribal as well as non 
tribal areas. Maharashtra has about 4,000 such groves, scattered in the 
wildlife regions. 

Bhimashankar wildlife sanctuary is located in thc northerm 
Western Ghats in Pune and Thane districts include about 14 sacred 

groves, including a large grove surrounding a Shiva temple, which is 
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one of the twelve Jyotirlingams in India. 
Ex-situ Conservation : 
Ex-situ conservation means literally, "off-site conservation". 

It is the process protecting an endangered species of plant or animal 
outside its natural habitat, Ex. by removing part of the population from 
a threatened habitat and placing it a new location, which may be a 

wild area or within the care of humans. While Ex-situ conservation 
comprises some of the oldest and best- known conservation methods. 

a) Botanical Gardens and Zoo 
Botanical gardens and zoos are the most conventional methods of 

ex-situ conservation, all of which house whole, protected specimens for 
breeding and reintroduction into the wild when necessary and possible. 
These facilities provide not only housing and care for specimens of 
endangered species, but also have an educational value. They inform 
the public of the threatened status of endangered species and of those 
factors which cause the threat, with the hope of creating public interest 
in stopping and reversing those factors which jeopardize a species 
survival in the first place. They are the most publicly visited ex-situ 
conservation sites.Botanical gardens hold living collections. Indeed 
botanical garden conservation could be considered as field gene bank 
or seed gene bank or both, depending on the conservation method 
being used. However, they tend to focus their conservation efforts on 

wild, ornamental, rare and endangered species. Most of the germplasm 
conserved in botanical gardens do not belong to the plant genetic 
resources for food and agriculture. 
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1. 

2. 

Undeniably, the most cost-effective method of providing pla genetic resources fa long-term Ex- situ conservation is through th storage of seeds under very specYic conditions, follow ing technique well developed for crop plants by organisations such as the Internationa Plant Genetic Resources Institute (IPGRI). The main advantage o seed banking is that it allows large populations to be preserved and genetic erosion to be minimised by providing optimum conditions and reducing theneed for regeneration endangered plants may also be 
preserved in part through seed banks or germplasm banks.The term 
seed bank sometimes refers to a cryogenic laboratory facility in which the seeds of certain species can be preserved for up to a Century or 
more without losing their fertility e.g., Indian clover. 

3. 

4. 

5. 

6. 

7. 

i÷ Royal Botanical Garden, Kcw, England: 

8. 

ii) Indian Botanical Garden, Kolkata: 
b) Seed Banks: 
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Consequences of Global Warming and Climate Change 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

As a result of increse in levels of Green house gases (GHG) during 
105)-2000 there occurred a gradual increse in surface air temperature. 
As a result it became apparent that the Earth has been suffering from 
fxer. and we have to act sincerely to cure it. Carbon emissions still 

pontinue to increase. Climate change has became one of the the prime 
issues threatening the sustainability of world's environment. Besides 
environment, climate change has also impacts on liability, health and 
economy of the globe. 

A rise in global temperature causes sea levels to rise as 
polar ice caps and glaciers begin to melt, along with thermal 
expansion of water. 
More droughts and flood. 

- Rahul Dhanwate 

Department of Botany 

More terrible storms 
Many more hot days 
More diseases like malaria and dengue. 

Impact on ecosystem would change the crop production 

potential of a region. 
According to the second report (1995)of the Intergovenmental 

Panel on Climate Change (IPCC), global warming will lead to a rise in 

sca levels, fluctuating crop yields and loss of biodiversity. 
Concentration of carbon dioxide, methane and nitrous oxide 

have increased since preindustrial era by 30%,145%and 

15% respectively, largely because of fossil fuels use, land 

use changes and agriculture. 
Global mean surface air temperature had increased between 
0.3°c-0.6°c especially during latter half of 20th century. 

There will be a drastic change in weather patterns bringing 
more flo0ds or droughts in some areas. 
Biological diversity may reduce, some species could become 

extinct. 
The most affected will be none but the poorest on the planet, poor 

developing, countries, particularly sall island nation states will bc 
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the worst hit. A I5-95 cm rise in sea level could turn thesc peope m refugces. Morcover, poor countrics are lcast preparcd to 
of floods and hurricanes. 

A two degree centigrade rise in global temperature predicted by the year 2030 may cause many damages to the planet. Shifing rainial, patterns are likely to leave some parts too wet and others too dry. Thie Himalayan glaciers would melt and increse flooding. The fiood: droughts would spread diseases and reduce agricultural outou output. And this is really just the tip of the iceberg. The climate change will afa. 
weather has turned on us. 

monsoon and agriculture in south Asia. Whether we like it or not, the 

2. 

face he wrah 

Global sea level had been rising steadily till 2003. In the Indian Ocean, though the period between 2004-2009 shows higher se level rise the pace has grown slower since 2004. The climate chanoe vulnerability index 2011 listed Kolkata in India and chittagong in Bangladesh as two of the six fastest growing cities at extreme risk of climate change impacts. 
Who is responsible for Climate change? 
Climate change is about cumulative historical emissions, a tonne of CO2 released in 1840 is equal to a tonne of Co2 released today. Rich 

countries account for about seven percent out of every 10 tonnes of 
Co2 that have been emitted since the start of the industrial area in 1840 
USA accounted about 30 per cent, followed by Russian Federation. 

China, Germany, and U. K., with about 10%each and France, India 
Canada and Poland with less than five per cent each. 

floods and 

Between 1980 and 2005,the total emissions of the USA were 
almost double that of China and more than seven times that of India. 

What we are doing? 
Frankly speaking very little countries around the world have been 

puting their heads together to meet the challenge. The only way to 
escape the disastrous consequences associated with climate change is 
to reduce emissions by 50-70 per cent below 1990 levels. The use of 
fossil fuels, hence carbon emissions are closely linked to economic 
growth and life style. The richer you are more you emit. You have to 
put limits to your emissions, hence to stope fuel guzzling sports utility 
vchicles i.e. life style. But few are wiling to change the way they live. 

References : 

Sharma P. D., Ecology and Environment, Rastogi publication. 
Internet. 
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Deforestation: Causes, Effects and Control Stratcgies 

Introduction: 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

The year 2011 is "The International Year of Forests". This 
designation has generated momentum bringing greater attention 
to the forests worldwide. Forests cover almost a third of the earth's 
Jand surface providing many environmental benefits including a 
major role in the hydrologic cycle, soil Gonservation, prevention of 
climate change and preservation of biodiversity. Deforestation is the 
conversion of forest to an alternative permanent non-forested land use 
such as agriculture, grazing or urban development. Deforestation is 
primarily a concern for the developing countries of the tropics as it is 
shrinking areas of the tropical forests causing loss of biodiversity and 
enhancing the greenhouse effect. 

The causes of deforestation 

- Anjali Tiwari 
Department of Botany 

The struggle to save the world's rainforests and other forests 
Continues and there is an growing worldwide concern about the 
issue. In order to save forests, we need to know why they are being 
destroyed. Distinguishing between the agents of deforestation and its 
causes is very important in order to understand the major determinants 
of deforestation. Direct causes 

Expansion of farming land 
About 60 per cent of the clearing of tropical moist forests is for 

agricultural settlement (Myers, 1994; Anon., 1991) with logging and 
olher reasons like roads, urbanization and Fuel wood .Tropical forests 
are one of the last frontiers in the search for subsistence land for the 

most vulnerable people worldwide (Myers, 1992). M 
Forest and other plantations 
Plantations are a positive bencfit and should assist in reducing 

lhie rate of deforestation. Thc fact that plantations remove the timber 

pressure on natural forests docs not translate eventually into less, but 
Falher into more deforestation. Indeed, it is feared that agricultural 
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expansion which is the main cause of deforestation in thc lropis might replacc forestry in the remaining natural forests (Anon., 20023 Cossalter and Pye-Smith, 2003; Anon., 2005). 
Logging and fuel wood 
Logging does not necessarily cause deforestation. However, logging can seriously degrade forests (Putz et al., 2001). Logging in Southeast Asia is more intensive and can be quite destructive. Howevar logging provides access roads to follow-on settlers and log scales Can help finance the cost of clearing remaining trees and preparing land for planting of crops or pasture. Logging thus catalyzes deforestation (Chomitz et al., 2007). 

Overgrazing 
Overgrazing is more common in drier areas of the tropics where 

pastures degraded by overgrazing are subject to soil erosion. Stripping trees to provide fodder for grazing animals can also be a problem in 
some dry areas of the tropics but is probably not a major cause of 
deforestation. Cle£r cutting and overgrazing have turned large areas of 
Qinghai province in China into a desert. Overgrazing are causing large 

arcas of grasslands north of Beijing and in Inner Mongolia and Qinghai 
province to turn into a desert. 

Fires 

Fires are a major tool used in clearing the forest for shifting and 
permanent agriculture and for developing pastures. Fire is a good 
servant but has a poor master. Fire used responsibly can be a valuable 
tool in agricultural and forest management but if abused it can be a 
significant cause of deforestation (Repetto, 1988; Rowe et al., 1992 

Mining 
Mining is very intensive and very destructive (Mather, 1991; 

Sands, 2005). The area of land involved is quite small and it is not scen 

as a major cause of primary deforestation. Mining is a lucrative activity 
promoting development booms which may attract population growth 
wilh consequent deforestation. 

Urbanization/industrialization and infra-structure 
Expanding cities and towns require land to establish the 

inlrastructures necessary to support growing population which is done 
by clearing the forests (Mather, 1991; Sands, 2005). Tropical forests 
are a major target of inlra-structure developments for oil exploitation, 
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Deforestation: Causes, Effects and Control Strategies 

Introduction: 

K. J. Somaiya College, Kopargaon, Dist: Ahmednagar 

The year 2011 is "The International Year of Forests". This 
designation has generated momentum bringing greater attention o the forests worldwide. Forests cover almost a third of the earth's 
land surface providing many environmental benefits including a 
major role in the hydrologic cycle, soil conservation, prevention of 
climate change and preservation of biodiversity. Deforestation is the 
conversion of forest to an alternative permanent non-forested land use 
such as agriculture, grazing or urban development. Deforestation is 
primarily a concern for the developing countries of the tropics as it is 
shrinking areas of the tropical forests causing loss of biodiversity and 
enhancing the greenhouse effect. 

The causes of deforestation 

-Anjali Tiwari 
Department of Botany 

The struggle to save the world's rainforests and other forests 
Continues and there is an growing worldwide concern about the 
issue. In order to save forests, we need to know why they are being 
destroyed. Distinguishing between the agents of deforestation and its 
causes is very important in order to understand the major determinants 
of deforestation. Direct causes 

Expansion of farming land 
About 60 per cent of the clearing of tropical moist forests is for 

agricultural settlement (Myers, 1994; Anon., 1991) with logging and other reasons like roads, urbanization and Fuel wood .Tropical forests 
are onc of the last frontiers in the search for subsistence land for the 
most vulnerable people worldwide (Myers, 1992). M 

Forest and other plantations 
Plantations arc a positive bcnefit and should assist in reducing the rate of deforestation. The fact that plantations remove the timber pressurc on natural forests does not translate eventually into less, but rather into more deforestation, Indeed, it is feared that agricultural 

Environment Awaweness: Issues andPerspective | 24) 



expansion which is the main cause of deforestation in the tropiks might replace forestry in the remaining natural forcsts (Anon., 2002: Cossalter and Pye-Smith, 2003; Anon., 2005). 
Logging and fuel wood 
Logging does not necessarily cause deforestation. However, logging can seriously degrade forests (Putz et al., 2001). Loggine in 

Southeast Asia is more intensive and can be quite destructive. Howeva: 
logging provides access roads to follow-on settlers and log scales can 
help finance the cost of clearing remaining trees and preparing land 
for planting of crops or pasture. Logging thus catalyzes deforestation 
(Chomitz et al., 2007). 

Overgrazing 
Overgrazing is more common in drier areas of the tropics where 

pastures degraded by overgrazing are subject to soil erosion. Stripping 
trees to provide fodder for grazing animals can also be a problem in 
some dry areas of the tropics but is probably not a major cause of 
deforestation. Cleár cutting and overgrazing have turned large areas of 
Qinghai province in China into a desert. Overgrazing are causing large 

areas of grasslands north of Beijing and in Inner Mongolia and Qinghai 
province to turn into a desert. 

Fires 

Fires are a major tool used in clearing the forest for shifting and 
permanent agriculture and for developing pastures. Fire is a good 
servant but has a poor master. Fire used responsibly can be a valuable 
tool in agricultural and forest management but if abused it can be a 
significant cause of deforestation (Repetto, 1988; Rowe et al., 1992 

Mining 
Mining is very intensive and very destructive (Mather, 1991; 

Sands, 2005). The arca of land involved is quite small and it is not seen 
as a major cause of primary deforestation. Mining is a lucrative activity 
promoting development booms which may attract population growth 
with conscqucnt deforestation. 

Urbanization/industrialization and infra-structure 

Expanding citics and towns require land to establish the 
infrastructures nccessary to support growing population which is done 
by clearing the forcsts (Mathe, 1991; Sands, 2005). Tropical forests 
are a major target of infra-structure developments for oil exploitation, 
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