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From The Editorial Desk

Perhaps, the world did not yet recovered from the last major bushfire of Australia
that occurred during 2019-2020. Wherein, those fires made unprecedented havoc of severity,
burning an estimated 186,000 square kilometers (72,000 square miles) of land. These fires
occurred due to prolonged drought, record-breaking heat waves, and strong winds. Online
reports say; the fires had a devastating impact on the environment, wildlife, and communities.
At least 33 people died, and thousands of homes were destroyed. The fires also had a
significant impact on the environment, with an estimated millions of animals killed or
displaced. The fires contributed to significant air pollution, with smoke affecting air quality
across much of the country.

Now, the recent Los Angeles, California wildfires have occurred as fires creating
havoc of burning across Southern California. Series of wildfires in Los Angeles have affected
multiple counties. It started from January 7, 2025, burned over * Palisades Fire: 23,713 acres
until January 14th it is roughly burning across Southern California. * Eaton Fire: * Acres
Burned: Over 14,117 acres. The Ventura County: A total estimated area burned across these
counties is roughly 40,588 acres (16,425 ha; 63 sq mi; 164 km2).

Reports say the Santa Ana Strong dry winds have fueled the rapid spread of the fires.
However, the California Department of Forestry and Fire Protection provide real-time
updates on wildfires. Climate change is increasing the frequency and intensity of wildfires in
California. Prolonged drought has dried out vegetation, creating ideal conditions for
wildfires. It is difficult to calculate the exact damage of Wildfires causing significant wildlife
deaths, but it's challenging to get accurate numbers. Many animals perish directly in the
flames, while others succumb to smoke inhalation, burns, habitat loss, and lack of food and
water. Thousands of homes and other structures have been destroyed or damaged. The fires
continue to pose a significant threat to communities and the environment. Widespread
evacuations have been ordered; displacing hundreds of thousands of residents. The impact
on sensitive species like mountain lions, deer, and birds of prey is particularly concerning.
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SURVEY REPORT OF MUGGER IN KOTMI SONAR
CROCODILE PARK,
JANJGIR-CHAMPA, CHHATTISGARH

By- Dr. Rishikesh Sharma

Executive Summary :

Kotmi Sonar Park in Janjgir Champa district of
Chhattisgarh in India was founded in the year 2006.
There is a water body of 3 km periphery inside the
park. It has been a safe abode for crocodile
(Crocodylus palustris), for the past several years, but
in the absence of any detailed studies in the past no
specific data is available. Extensive study was
recently undertaken to establish proper status of the
mugger population density. The present study was
also carried out for the status of muggers present in
the area. The habitat features, pond profile, activities
of tourists data were also collected. A total of 168
Mugger (88 adults, 39 sub adults, 27 Juveniles, 12
Yearlings and 02 Hatchlings) occur in the Crocodile
park were also sighted. Some recommendations have
been suggested on the basis of observations during
the present survey. The survey results provide
baseline information which would assist in developing
conservation and management action plan for the
park.
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Background As per the instructions of
Divisional Forest Officer, Janjgir-Champa
Chhattisgarh, letter no. / expenditure / 01/ 8001 /
2021/ Champal/ dated 29-11-2021, a survey of mugger
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in Crocodile Park, Kotmi Sonar was carried out from in
December 2021.

Introduction :

Kotmi Sonar Park in Janjgir Champa district of
Chhattisgarh in India was founded in year 2006, and
finally established as a Crocodile Park for tourists in
2008. The Park provides 57 hectare of total area (Fig
1). Although, there have been reports for occurrence
of muggers in Kotmi Sonar Crocodile Park, however
no systematic survey has been conducted in this area,
so far.

GPS Co-ordinates of Kotmi Sonar Crocodile Park

Area Covered GPS Co-ordinates

Location 1 22.0304008 N, 82.3533580 E
Location 2 22.0317012 N, 82.3569482 E
Location 3 22.0281913 N, 82.3587127 E
Location 4 22.0270799 N, 82.3559383 E

Fig: 1

Methodology :

To achieve the objectives of the present
survey following methods have been used:-

The survey was conducted during December
2021 over a period of 4 days, covering total stretch of
Kotmi Sonar Park. A comprehensive study was carried
out for identification of different size group of mugger
and it's habitats. The team along with various support
staff travelled by foot from 9:00 AM to 4:00 PM each
day. Data sheets were prepared to record field
observations, discussions were held with local people
and park staff to get information on the presence of
muggers in the study area.

Field binoculars (Nikon Aculon A211 10-
22x50) were used as optical aids employing the
scientific method of observation. The population of
Mugger was estimated by direct sighting method for
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different age groups according to size class criteria
(Table 1), mostly when they basked on land or were
seen in water as they surface for breathing. Animals
seen were recorded along with sighting time and on
data-sheets. Photographic records by Camera were
made (Nikon D7500+18-140mm lens) for the sightings
of mugger and other animals were recorded on the
field map and data sheets mentioning nearest location
names etc.

The body size of mugger was determined
through eye-estimation. Month of December is usually
the most suitable time for Mugger survey, because the
animals can be easily noticed when they come out for
basking, as the water temperature is low. This period,
therefore, has been selected for survey as most of the
animals can be counted in single operation.

Participation in the Survey :

The survey was coordinated by Shri Sanchit
Sharma, Assistant conservator of Forest, Janjgir-
Champa and Shri Animesh Singh, Range officer,
Crocodile Park Kotmi Sonar, Chhattisgarh. The team
was led by Dr. R.K. Sharma Wetland Expert and
member of IUCN/Crocodile Specialist Group, assisted
by Dr. Sanjay Parashar and Suyash Jagat. The team
also consisted of Foresters and Forest Guards.

Mugger Biology :

Muggers usually eat fishes, frogs, snakes,
crustacean, birds and large mammals. They also eat
dead animals found in or near to water and helps in
keeping the environment clean. The crocodile plays a
vital ecological role as master predator in the aquatic
habitats where it lives. Crocodile can swallow food
whilst submerged without swallowing water, by the
contraction of the muscular flaps around the food. The
ears comprise of a flap situated on each side of the
head. The flaps can be opened or closed to facilitate
hearing. The eyes are well developed. A third
transparent eyelid is used as a screen when a
crocodile goes under water. The metabolic rate of
crocodile is controlled by its body temperature, as it is
an cold blooded animal it basks under the sunlight to
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maintain it's body temperature into a certain range.
This unique system allows a crocodile to lie dormant,
reduce its metabolic rate and thus utilize the food and
oxygen supply in its body very slowly. The male is
larger than the female. Sexes are difficult to determine
an early age. Crocodiles have two basic nesting
patterns, digging a pit in an exposed sand bank and
laying eggs in the bottom of it and building a mould
nest of a mixture of mud and vegetation and laying
their eggs within it. Muggers lay 20-30 eggs in holes
during the dry season (March/April) about 40-45 days
after mating and incubation for typically 65-70 days. It
is listed in schedule 1 Part Il under Wildlife
(Protection) act 1972, and itcatagorised as vulnerable.

Status of Mugger and it's Behavior :

Out of the three species of crocodile found in
India, the most common and widespread is the broad-
snouted mugger crocodile (Crocodylus palustris), also
known as marsh crocodile, which inhabits all kinds of
freshwater habitats such as rivers, lakes, reservoirs,
hill-streams, village ponds and manmade tanks.
Like all crocodilians, mugger also basks for long
hours, if left undisturbed. They bask mostly at the
bank of water bodies, rocks and therefore, permit
easy vision under general precautions. Basking
behavior is very well pronounced during the winter
season, and therefore, there is good probability that
all animals can be counted in single operation. Under
normal conditions, basking sites of mugger do not
change and territorial basking behavior in crocodilians
form a good clue for census. The Mugger of Marsh
Crocodile (Crocodylus Palustris) is resident to
freshwater habitats ranging from small village ponds
and reservoirs to fast flowing Streams and rivers.

Counting of Crocodiles :

Crocodilians are reptilian but are more aquatic
than terrestrials. Basking is very striking behavior of
crocodilians as they come out of water to regulate
body temperature. Being ectothermic (body
temperature dependent on the Surrounding
environment), they lose body temperature during the
cool hours of the night and come out during the day
for basking to gain back the temperature. During the
winter month, if left undisturbed, crocodiles spend
long hours for basking on the bank of the water bodies
or on rocks and Islands. During summer months
crocodiles avoid the high temperature of the day and
spend much of their time floating or submerged in
water.

Signs for Tunnels :

Mugger crocodiles avoid extreme
temperatures by entering into tunnels dug by them.
These tunnels open into water and have narrow
mouth. Height of the mouth may be above 30-60 cm.
These may be up to 5 meters deep.
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Estimation of Body length from direct sighting :

When the entire body is visible, mention
approximate total length from eye-estimation,
(2) If only the front part of the body, up to the
beginning of the tail is visible, it is
approximately the snout-vent length (SV) and
the total body length is 2SV and (3) If the
head (up to the post-occipital scute) is visible
in the case of a swimming crocodile, or a just-
emerged Mugger, then the total body length
(TBL) is about 7 times the head length.

Table-1 Sighting number of Muggers in Kotmi Sonar Crocodile Park

Name of | Adult | Subadult| Juvenile | Yearling | Hatchling | Total
site (>1.8m)| (1.2- (0.9- (0.45- (<0.45m)

1.8m) 1.2m) 0.9m)
Kotmi 88 39 27 12 02 168
Sonar
Crocodile
Park

Extensive studies have been done in the past
in the different rivers of Madhya Pradesh eg.
Chambal, Son, Ken Berma & Bamner, Satpura Tiger
reserve, for status, population trends, distribution and
Nesting ecology. Sharma et.al. 2013, Sharma 2006,
Sharma et.al 1995, Sharma et.al 2018, Sharma et.al
2019, Bustard 1999, Sharma and Singh 2015, Patnaik
et.al 2008.

During the present survey all the sighted
mugger were counted and marked on the field map
sheets. Total length of mugger sighted was estimated
and noted. Total numbers of muggers sighted in the
survey, in all sizes was found to be 168. The adult
population was 88 which was 52.38%, population of
sub-adults 39 (23.21%), juvenile 27 (16.07%),
Yearlings 12 (7.14%) and Hatchlings 02 (1.19%) from
the total population. (Table-1 and Fig.2). During the
survey few tunnels and holes are visible on mid-
islands which was used by mugger for hiding and

Mugger basking at the bank-

ME &MY EARTH

Year:8 Issue-32, Bhopal, October to December. - 2024

breeding purposes. Presence of Yearlings and
Hatchlings supports breeding evidences thereby
indicating a positive trend in the Mugger population in
Kotmi Sonar Crocodile Park

COMPARISON BETWEEN MUGGER SIZE CLASS
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Training Programme :

Training programme was carried out on 11th
December 2021 at Kotmisonar Park in the presence
of Shri Sanchit Sharma, Assistant Conservator of
Forest, Janjigir Champa and Shri Animesh Singh,
Range Officer, Forest Range Baloda. A total of 18
participants in the Training Programme including, ACF,
Range Officer, Foresters, Forest Guards and Daily
wages employee. During Training Programme
detailed conservation and Management aspects of
Mugger, turtle, birds and butterfly in Kotmisonar Park
were thoroughly explained by Dr. R.K. Sharma,
Wetland Expert.

Recommendations :
1. A community based awareness programme
has been proposed to increase awareness
about aquatic biodiversity and the importance
of freshwater ecosystems as a part of holistic
management of the Park. It is proposed to
conduct focused education and awareness
programmes for target groups (e.g.,
school/college student, children, Local
villagers and electronic media etc.)
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2. Transportation, of rescued muggers for
release in the park over long distances should be
done carefully. Release boxes should be made
essential for comfortable and safe transportation of
rescued mugger.

3. Measurement of rescued mugger should be
made before release and adopting an internationally
used number coding system (as explained during the
training program) to individually mark animals that
were released in the water bodies of the Park (Pond)
or fixed colour tags in tail scute so that if the animals
is re-captured in the wild, it can easily be identified.

4. There is a scarcity of basking and nesting
grounds, so the artificially created sandy area by sand
filling needs to be developed near the bank as well as
the 4 islands in the middle of the water body for
proper utilization of basking and nesting of muggers.
This should be done away from the areas frequented
by the tourists. Muggers can easily adjust for co-
existence, but they may become fierce during the
nesting and nest-guarding time.

5. The Sand filling at the edge of water for
suitable basking & nesting purposes for the
crocodiles. This should be done at several places. So
that, the muggers have scope to avoid too much of
territorial competition.
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INFLUENCE OF ENVIRONMENTAL
FACTORS ON FERTILE SOIL YIELD

By - Vaishali Trivedi' and Dr. A.K. Tewari’

Introduction

Fertile land is a vital resource for agricultural
productivity, which directly supports food security and the
economy of a region. However, the productivity of fertile
land is heavily influenced by various ecological factors,
including climate, soil characteristics, water availability,
biodiversity, and human activities. Productivity of fertile
land is influenced by multiple ecological factors, with
complex interactions between them. Climate, soil
characteristics, water availability, biodiversity, and human
activities all play crucial roles in determining land
productivity. Water availability is a primary regulator of
plant productivity, especially in arid and semi-arid
ecosystems (Serafini et al., 2019). In temperate mesic
grasslands, soil moisture availability interacts with nutrient
supply to influence productivity. Under normal conditions,
shoot productivity is primarily limited by soil nutrient
supply, but water availability becomes the primary
constraint during drought (Serafini et al., 2019).
Understanding the interplay between these factors is
crucial for sustainable land management and agricultural
practices. This article will explore how ecological factors
impact the productivity of fertile land and the strategies to
mitigate negative effects (Fig. 1.)

Climate and
Weather
Patterns

Soil Quality

and Health

Temperature

1. Ecological factors impacting the productivity of fertile land.
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1. Climate and Weather Patterns

Climate is one of the most significant ecological
factors affecting land productivity. Temperature, rainfall,
humidity, and sunlight significantly impact crop growth and
yield across various regions and crops, as evidenced by
multiple studies: Rainfall plays a crucial role in crop
production, especially in rainfed ecosystems. In
Dharmapuri District, India, analysis of 100 years of rainfall
data revealed that 56.3% of months had normal rainfall
distribution, while 34.1% were drought months. This
information helped identify a viable 120-day growing
period from August to December for annual cropping
(Parasuraman& Mani, 2012). Similarly, in Khulna city,
changes in rainfall patterns over four decades showed
varying impacts on different seasons, affecting crop
production (ArefinSiddikui&Nahida Sultana, 2024). The
relationship between these factors and crop yield is not
always straightforward. For instance, in Jodhpur district,
western Rajasthan, rainfall positively influenced bajra,
kharif pulses, and sesamum yields, while mean
temperature had a negative impact. Mean relative
humidity showed a weak influence on crop productivity
(Vyas et al., 1985). In contrast, a study on maize cultivars
found that number of leaves was most sensitive to rainfall,
minimum temperature, and relative humidity, while plant
height and leaf area were more responsive to maximum
temperature and sunshine hours, respectively (Makinde et
al., 2019). Optimal temperatures and adequate rainfall can
enhance crop yields, while extreme weather
conditions—such as droughts, floods, and heat waves—can
lead to crop failure and soil degradation.

Temperature:

Temperature plays a crucial role in seed
germination and early seedling growth across various crop
species. Different crops have specific optimal temperature
ranges for germination and growth, with extreme
temperatures often inhibiting these processes. For
instance, Medicagotruncatula showed distinct quantitative
trait loci (QTLs) for germination at sub-optimal (5 or 10°C)
and supra-optimal (20°C) temperatures (Dias et al., 2010).
Sophoradavidii exhibited maximum germination (30.67%)
at a constant temperature of 20°C (Wang et al., 2016). For
Zostera marina, the optimal water temperature for seed
germination ranged from 10 to 15°C, while seedling growth
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was optimal between 20 to 25°C (Abe et al., 2008).
Picnomonacarna seeds germinated over a wide
temperature range from 5 to 35°C, with highest
germination at 20°C constant and 20/10°C fluctuating
temperatures (Nosratti et al., 2019). Some crops show
adaptability to extreme temperatures. Fiber sorghum,
typically requiring temperatures above 10°C for
germination, demonstrated high cold-tolerance with 82.4%
germination at 8°C for certain cultivars (Patané et al.,
2012). Similarly, many cover crop species were found to be
adapted to summer sowing with relatively high optimal
temperatures for germination, although some Fabaceae
species were more sensitive to high temperatures
(Tribouillois et al., 2016).

Rainfall:

Rainfall patterns significantly impact crop health
and yield, with both drought and excessive rainfall posing
threats to agricultural production. Drought consistently
decreases maize yield due to water deficiency and
concurrent heat, with greater yield loss for rainfed maize in
wetter areas (Li et al., 2019). Excessive rainfall can have
either negative or positive impacts on crop yield, varying
regionally. In cooler areas with poorly drained soils,
excessive rainfall can decrease maize yield significantly,
especially under high preseason soil water storage
conditions (Li et al., 2019). The impact of excessive rainfall
on crop yield remains less understood compared to
drought effects. Observational evidence shows that
excessive rainfall can reduce maize yield by up to -34% (-17
+ 3% on average) in the United States, comparable to the
up to -37% loss caused by extreme drought (-32 £ 2% on
average) from 1981 to 2016 (Li et al., 2019). In dry
environments like West Africa, excessive soil water
associated with heavy rainfall events can have detrimental
effects on cowpea yields, particularly in areas with poorly
drained soils (lizumi et al., 2023). To mitigate the impacts
of irregular rainfall patterns, various strategies can be
employed. Effective crop planning with appropriate sowing
time, short duration crops, and high-yielding drought-
resistant varieties can help better utilize monsoon rain and
reduce water stress (Manivasagam&Nagarajan, 2017). In
arid and semi-arid regions with limited water availability,
dry farming techniques and water harvesting methods can
be implemented to cultivate drought-resistant crops
(Feddes&Bastiaanssen, 1992). The development of crop-
specific drought indices can aid in assessing moisture stress
and guiding irrigation management decisions (Mcdaniel et
al., 2017).

2. Soil Quality and Health

Healthy soil, rich in nutrients and organic matter,
plays a crucial role in supporting robust plant growth
through various mechanisms. Soil organic matter (SOM) is
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particularly important for maintaining soil quality,
improving water-holding capacity, enhancing nutrient
cycling, and reducing soil compaction (Reddy, 2016). It also
contributes to the development of healthy plants that are
more resistant to pests, diseases, and drought stress. Soil
microbiomes, including bacteria and fungi, are essential for
preserving soil health and promoting plant development.
These microorganisms form symbiotic relationships with
plants, aiding in nutrient uptake, pathogen defense, and
root growth . For instance, mycorrhizal fungi establish
symbiotic associations with plant roots, enhancing nutrient
and water absorption (Nichols, 2008). Plant growth-
promoting rhizobacteria (PGPR) colonize plant roots and
positively affect plant growth and physiology by improving
soil nutrient turnover (Ciftci et al., 2021). While organic
matter additions generally increase microbial activity, they
may not always result in more vigorous root systems. A
study on Capsicum revealed that treatments inducing
longer root systems produced higher crop biomass and
yield, suggesting that the pattern of root development can
provide insights into plant-microbe-soil interactions
(Pandey et al., 2016). The incorporation of biochar,
especially when combined with compost and PGPR, has
shown synergistic effects on plant growth and disease
resistance for various crops (Das &Mitra, 2024).

Soil Erosion:

Wind and water erosion significantly impact soil
fertility and crop productivity by removing nutrient-rich
topsoil. This process leads to reduced soil organic matter
(SOM), nutrient depletion, and decreased water retention
capacity, ultimately affecting agricultural sustainability
(Srinivasarao et al., 2021). Wind erosion can cause
substantial soil loss, with studies showing that removal of
20 cm of topsoil can reduce grain yield by up to 53%
(Larney et al., 2000). The loss of fine soil particles,
particularly very fine sand and coarse silt, is most
susceptible to wind erosion (Chappell & Thomas, 2001;
Segovia et al., 2017). This selective removal of smaller
particles results in the depletion of essential nutrients,
especially nitrogen, as these particles are often nutrient-
rich (Chappell & Thomas, 2001). The impact of erosion on
soil productivity varies depending on soil type, climate, and
management practices (Tanaka, 1990). While some studies
have found that commercial fertilizer use can maintain
crop yields in eroded soils, SOM levels may remain
unchanged, indicating that conventional tillage practices in
semi-arid regions may not be sufficient for restoring
erosion damage (Allen et al., 2011). However, other
research has shown that applying livestock manure can be
an effective short-term solution for restoring soil
productivity, increasing grain yield by up to 158% in
severely eroded soils (Larney et al., 2000). To mitigate the
effects of erosion on soil fertility and crop productivity, it is
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crucial to implement soil conservation practices, improve
technology transfer, and develop drought-resistant crop
varieties (Srinivasarao et al., 2021). Monitoring and
quantifying soil organic carbon (SOC) loss due to wind
erosion is essential for understanding its impact on
ecosystem productivity and developing effective
management strategies (Yan et al., 2005).

Nutrient Depletion:

Continuous cultivation without proper nutrient
replenishment can indeed lead to soil nutrient depletion
and reduced productivity over time. This is a significant
concern for sustainable agriculture and food security
(Majumdar et al., 2016; Zahir et al., 2018). Nutrient mining
occurs when crop nutrient removal and losses exceed the
soil's inherent nutrient supply. Many farmers currently
adopt inadequate and imbalanced nutrient management
strategies, promoting nutrient depletion (Majumdar et al.,
2016). In sub-Saharan Africa, for example, soils that have
been cropped for generations have severely depleted
inherent fertility, resulting in decreasing crop yields (Bayu
et al., 2005). However, there are effective strategies to
maintain and improve soil fertility. The 4R Nutrient
Stewardship Principles (right source, rate, time, and
method) can help reduce nutrient mining (Majumdar et al.,
2016). Integrated nutrient management approaches,
combining organic inputs like animal manure with mineral
fertilizers, show promise for resource-poor farmers (Bayu
et al., 2005; Osman, 2018). Other beneficial practices
include crop rotation, cover crops, conservation tillage, and
liming acidic soils (Osman, 2018). Proper soil testing and
nutrient management planning are crucial for quantifying
crop nutrient requirements and soil nutrient-supplying
capacity (Havlin, 2020). Soil Contamination: Continuous
use of chemical fertilizers and pesticides in agriculture can
indeed lead to soil contamination and disrupt the natural
microbial balance. These agrochemicals accumulate in the
soil over time, causing several adverse effects on soil
health and ecosystem functioning (Bhadouria et al., 2020;
Kaushik et al., 2018). The accumulation of chemical
fertilizers and pesticides in soil negatively impacts soil
fertility, water quality, and native microorganisms,
particularly beneficial species like cyanobacteria in wetland
rice cultivation (Kaushik et al., 2018). These contaminants
can persist in the soil, leading to the deterioration of
physicochemical and biological attributes of the
agricultural ecosystem (Bhadouria et al., 2020). Moreover,
they can biomagnify at different trophic levels, posing
serious hazards to human health and the environment
(Bhadouria et al., 2020; Hossain et al., 2022). To address
these issues, alternative approaches such as organic
farming methods and the use of biofertilizers and
biopesticides are being promoted (Singh et al., 2019; Singh
et al., 2020). These eco-friendly practices can help restore
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soil health, improve microbial diversity, and enhance
nutrient cycling (Parewa et al., 2021; Singh et al., 2020). For
instance, organic farming methods have shown to increase
soil carbon and nitrogen content, enhance soil fertility, and
improve crop productivity while being cost-effective and
environmentally sustainable (Kai & Kubo, 2020; Singh et al.,
2020).

3. Water Availability and Management

Water availability is indeed a critical factor for
plant growth and land productivity, significantly impacting
photosynthesis and nutrient transport in crops. Research
has shown that water scarcity is a major limiting factor for
crop productivity, especially in arid and semi-arid regions
(Chtouki et al., 2022; Nimah, 2010). Adequate water supply
is essential for maintaining optimal stomatal conductance,
chlorophyll content, and photosynthetic efficiency, which
directly influence biomass accumulation and nutrient
uptake (Chtouki et al., 2022). Interestingly, while water is
crucial, its interaction with other factors such as nutrient
availability and fertilizer form can significantly affect crop
performance. For instance, the effectiveness of
polyphosphate fertilizers was found to be greatly reduced
under water stress conditions, whereas orthophosphate
fertilizers maintained stable positive effects on plant
growth parameters (Chtouki et al., 2022). Additionally,
nanotechnology-based fertilizers have shown potential in
improving water use efficiency and helping plants survive
challenging environmental factors such as drought (Al-
Juthery et al., 2021).

Irrigation:

Effective irrigation systems can significantly improve land
productivity in regions with insufficient rainfall, but they
must be carefully managed to maximize water use
efficiency. Supplemental irrigation, when combined with
rainwater harvesting techniques like ridge-furrow systems,
can substantially increase crop yields and radiation use
efficiency in semi-arid regions (Ali et al., 2017; Ali et al.,
2018). For instance, the ridge-furrow system with 200 mm
simulated rainfall and 150 mm deficit irrigation increased
grain yield by 19% and water use efficiency by 76%
compared to traditional flat planting in semi-arid China (Ali
et al., 2017). Maximizing water productivity rather than
yield per unit of land may be a more appropriate strategy
for dry farming systems where water is the most limiting
resource (Oweis&Hachum, 2005). This approach calls for
revising conventional water management guidelines to
ensure maximum water productivity. Small-scale irrigation
systems and water harvesting techniques can be more
affordable and effective in dryland developing countries
compared to large-scale irrigation projects (Abebe, 2021).

Water Scarcity:
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Water scarcity is indeed a major limiting factor for crop
production, particularly in arid and semi-arid regions, with
significant impacts on food security and livelihoods (Man-
Hong et al., 2020; Shi et al., 2022). Drought can severely
affect plant productivity by impacting carbon gain, canopy
development, and reproductive structures (Davies &
Wilkinson, 2012). This leads to reduced crop yields,
economic losses for farmers, and food shortages in
affected communities (Eze et al., 2022; Shi et al., 2022).
Some research suggests that lack of water itself may not
always be the primary constraint to crop growth in
drought-prone areas. Poor rainwater partitioning and low
plant water uptake capacity can reduce on-farm grain
yields to just 1/10th of potential yields, indicating
opportunities for improvement through better land and
water management practices (Rockstrom&Falkenmark,
2000). The concept of "technological drought" highlights
how crop failures or reduced yields can result from an
inability to supplement water due to lack of irrigation
technology or poor water management, rather than just
meteorological drought (HagueMondol et al., 2022). To
address these challenges, various strategies have been
proposed. These include improving soil organic carbon
content to reduce yield losses during droughts, optimizing
irrigation water productivity through crop variety selection
and location-specific adaptations (Heinz et al., 2024), and
utilizing plant growth-promoting rhizobacteria to enhance
crop growth under environmental stress (Ojuederie et al.,
2019). Sustainable intensification of agriculture, along with
novel crop management techniques and genetic
improvements, may help mitigate the impacts of water
scarcity on crop production and food security in drought-
prone regions (Davies & Wilkinson, 2012).

Water Quality:

Water shortages and poor water quality due to
pollution can significantly impact soil health, crop
productivity, and food safety. The use of contaminated
water for irrigation introduces harmful substances into the
soil and crops, leading to various adverse effects (Lu et al.,
2015; Suresh &Nagesh, 2015). Irrigation with polluted
water can cause excessive accumulation of salts in the root
zone, affecting crop yield, quality, and choice of crops that
can be grown (Suresh &Nagesh, 2015). Heavy metals,
industrial pollutants, and pesticides in contaminated water
supplies can accumulate in soil and crops, ultimately
entering the food chain and posing serious health risks to
humans (Lu et al., 2015; Smith, 2023). For instance, a study
showed that maize crops irrigated with polluted river water
experienced a 25% decrease in yield compared to those
irrigated with borewell water (Suresh &Nagesh, 2015). To
address these challenges, various measures can be
implemented. These include efficient irrigation water
management, integrated pest management,
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comprehensive nutrient management planning, and
conservation agriculture (Wato, 2020). Additionally, the use
of zeolites as soil ameliorants can improve soil properties,
alleviate heavy metal toxicity, and enhance fertilizer and
water use efficiency (Mondal et al., 2021).

Phytoremediation and phytoaugmentation
technologies also show promise in cleaning up
contaminated soil and wastewater (Kumar et al., 2020).
Ultimately, integrated policies addressing soil and water
pollution are crucial for achieving food safety and
sustainable agricultural production (Lu et al., 2015).

4. Human Activities and Land Management
Practices Human activities have indeed significantly
impacted the productivity of fertile land through various
mechanisms. Deforestation, industrialization, and improper
agricultural practices are major contributors to land
degradation and loss of soil fertility. Deforestation, driven
by the need for agricultural land, urban expansion, and
resource extraction, has led to a significant reduction in
forest cover globally (Forest Degradation Around the
World, 2020). This practice not only reduces vegetation but
also impacts forest structure, species composition, and
ecosystem functions, ultimately decreasing forest
productivity (, 2020; Raj et al., 2022). Agricultural
expansion, in particular, has radically changed natural
landscapes through steppes plowing, deforestation, and
the construction of irrigation systems (Bandurin &
Bandurina, 2021). While agriculture is a major cause of
land degradation, it is also severely impacted by it.
Inappropriate agricultural practices, including excessive
tillage, overuse of inorganic fertilizers, poor irrigation
techniques, and inadequate crop residue management,
account for nearly 40% of land degradation in India alone
(Bhattacharyya et al., 2023). These practices contribute to
soil erosion, nutrient depletion, and loss of soil biodiversity,
further reducing land productivity (Abebaw, 2019; Kumar

Figure 1. Strategies for Sustainable
Land Productivity

91 Ud SieT 9a1u, geyroft gard ud gedt aard



et al., 2022).

Strategies for Sustainable Land Productivity
Soil conservation practices are crucial for addressing
ecological challenges in agriculture. Conservation
Agriculture (CA) principles, including minimum soil
disturbance, permanent soil cover, and crop diversification,
have proven effective in preserving soil health and
enhancing productivity (Kassam et al., 2014; Kumar et al.,
2023). These practices reduce soil erosion, improve water
retention, and promote biodiversity (Fig. 2.)..

Conservation tillage and no-till systems have been
successful in controlling land degradation and maintaining
soil mulch cover (Kassam et al., 2014). Water management
strategies play a vital role in sustainable agriculture. Water-
smart farming techniques, such as precision irrigation,
rainwater harvesting, and alternate wetting and drying
technology, can significantly reduce water consumption
and improve crop yields (Frimpong et al., 2023). In arid
regions, revitalizing oasis agriculture through precision
irrigation and water conservation methods is essential for
sustaining biodiversity and ecosystems (Dhawi&Aleidan,
2024). Organic farming and integrated soil fertility
management (ISFM) contribute to soil health improvement
and reduced environmental impact. These practices
minimize the use of synthetic inputs, preserve biodiversity,
and promote natural pest control (Adedibu, 2023; Diop et
al., 2022). However, it's important to note that some
organic farming systems may remain intensive and
specialized, requiring further diversification to achieve true
sustainability (Rosati et al., 2020). Agroforestry and crop
diversification offer transformative potential for
sustainable agriculture. Integrating trees with crops and/or
livestock can enhance soil fertility, improve microclimatic
conditions, sequester carbon, and protect biodiversity
(Arshad et al., 2024; Lebrazi&Fikri-Benbrahim, 2022).
Agroforestry systems, particularly those incorporating tree
legumes, can intensify nitrogen availability in the soil and
increase crop yields (Lebrazi&Fikri-Benbrahim, 2022). Crop
diversification, including the integration of pulses in CA
systems, contributes to resource conservation, soil health
improvement, and sustainable crop production (Kumar et
al., 2023).

Conclusion

The productivity of fertile land is influenced by a
complex interplay of ecological factors, including climate,
soil health, water availability, biodiversity, and human
practices. Understanding these factors and their
interactions is essential for developing sustainable
agricultural practices that can maintain and enhance land
productivity. By adopting strategies that promote soil
conservation, water management, and biodiversity, we can
ensure the sustainable use of fertile land for future
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generations. Sustainable agricultural practices, such as
conservation agriculture (CA) and crop diversification, play
a crucial role in maintaining long-term soil fertility and
ecosystem health. These approaches not only enhance soil
structure and nutrient cycling but also improve water
retention and reduce erosion, contributing to overall land
productivity. Furthermore, the integration of diverse crops,
particularly legumes like pulses, can provide additional
benefits such as nitrogen fixation and increased microbial
activity in the soil.
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INTRODUCTION:

The Indian Himalayan Range (IHR), comprising
11 States and two Union Territories, had a decadal urban
growth rate of more than 40% from 2011 to 2021. Towns
have expanded, and more urban settlements are developing
unsustainably. Almost all Himalayan towns, including State
capitals, struggle with managing civic issues. For example,
cities like Dehradun, Nainital, Srinagar, Guwahati, Shillong,
and Shimla, as well as smaller towns, face significant
challenges in managing sanitation, solid and liquid waste,
and water. City governments are short of human resources
by almost 75% and beset with rampant corruption. Cities
continue to expand into the peripheries, encroaching on the
commons of villages. Srinagar and Guwahati are examples
of such expansion, leading to the plundering of open spaces,
forest land, and watersheds. In Srinagar, land use changes
between 2000 and 2020 showed a 75.58% increase. Water
bodies have eroded by almost 25%, from 19.36 square
kilometres to 14.44 square kilometres. These areas have
been taken over by built-up real estate, increasing from
34.53 square kilometres to 60.63 square kilometres, a rise
from 13.35% to 23.44% of the total municipal area. Nearly
90% of the liquid waste enters water bodies without
treatment. Over the past few decades, tourism in the IHR
has continued to expand and diversify, with an anticipated
average annual growth rate of 7.9% from 2013 to 2023.
Current tourism in the IHR often replaces eco-friendly
infrastructure with inappropriate, unsightly, and dangerous
constructions, poorly designed roads, and inadequate solid
waste management, which leads to loss of natural resources
damaging biodiversity and ecosystem services. The high
costs of urban services and the lack of corridors place these
towns in a unique financial situation. Current
intergovernmental transfers from the centre to urban local
bodies constitute a mere 0.5% of GDP; this should
beincreased to at least 1% of the GDP. Uttarakhand and
Himachal Pradesh in the Himalayan region are extremely
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eco-sensitive, hundreds of people lose their lives due to
landslides along with destruction worth crores of rupees.
The hill states are very vulnerable for example, the total
area of 55,673 square kilometres of Himachal Pradesh,
38,249 sq. km area comes under high risk and 4,461 square
km area comes under very high-risk area for landslides. The
number of landslides has increased wildly on account of
road construction in the hill states. More than 80 thousand
trees have been cut for the highways in Himachal Pradesh
and it has led to the reduction in carrying capacity of the
area on account of the increasing construction in the tourism
sector.A 115,000-megawatt power project has been planned
in the Himalayan region, extending from Jammu and
Kashmir to Arunachal Pradesh and for the restoration of the
ecosystem all such plans needs to be dropped immediately.
Due to the impact of these power projects, cracks have
appeared in people's houses, there has been an increase in
natural calamities and water sources have dried up. Urni
village in Kinnaur has been sinking continuously since 2009
and its cracks are increasing year by year and the village
was hit by a landslide also in December 2022. Both Sikkim
and Joshimath are located in the eastern Himalayas and are
facing the same challenges and predicaments, Sikkim has
been witnessing this hazard for the past one decade. Sikkim
is also facing the problems in places like Dikchu, Shipgyer,
Ramam in North Sikkim because of tunnels and the
National Hydroelectric Power Corporation projects. The
area is facing environmental disasters affecting the
indigenous community of the region at large and loss of
properties equally.Hydel projects, which commenced in the
late 1990s in the state, can also be held accountable for the
disasters, the expert said. They have affected the main
Teesta river basin, where 90 per cent of Sikkim's landmass
is dependent hence, due to the construction of a bumper
dam on Teesta river, people are facing multiple land erosion
in every part of Sikkim and also parts of Siliguri.Similarly,
in Uttrakhand Himalayas some 7,000 MW of hydroelectric
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projects are either operating or being constructed in this
fragile region; back to back; with no respect for the river or
its need to flow naturally. The issue is not about hydropower
generation or the need for energy or development. It is
about the carrying capacity of this fragile region, which is
even more at risk because of climate change.This needs to
be assessed, but by keeping the river first and our needs
next. Otherwise, the river will continue to teach us bitter
lessons; it will be the revenge and rage of nature. Humans
will be shown as the puny things we are. Apart from the
dams, numerous pharmaceutical companies and rampant
unnecessary road widening, smart city projects and
congested urban planning are putting more pressure on the
ecologyleading to environmental disasters.

JOSHIMATH IS SINKING:

Joshimath, a key transit point for tourists traveling
to Badrinath and Hemkund Sahib, situated at an altitude of
1,890 metres from sea level in the Garhwal Himalayas, has
a population of over 20,000. It is located on the Rishikesh-
Badrinath National Highway (NH-7) of Chamoli district
which falls in Zone V of
the Seismic Zonation
map and almost sits on
the tectonic fault line of
Vaikrita Thrust
(VT).What really made
things worse is the weak
foundation of the city.
Sitting atop a glacial
moraine, which are
distinct ridges or mounds
of debris that are laid
down by a glacier, the
town's foundation has no
solid rocks.These
sediments have voids,
making them extremely
unstable, geologically.
Spread over an area of
2,458 square kilometres, Joshimath is one of the six tehsils
(blocks) in Uttarakhand's Chamoli district.Previously, many
incidents like landslides, subsidence or sinking and flash
flood occurred in and around Joshimath city and multiple
major and minor cracks also exposed on roads, walls and
floors of houses. From 11 January 2023, major portion of
Joshimath city started to sink continuously and major and
minor cracks began to appear on roads, floors, ceilings and
walls of houses. Around 1000 people have been evacuated
from the unsafe area and risky buildings (Biswajit et al.,
2023). The place was sitting atop with a disaster of this
magnitude waiting to happen, but administration could not
assess it. TheJoshimath town is situated along a narrow
gorge at the confluence of two major rivers; Dhauliganga
and Alaknanda and is close to the Main Central Thrust
(MCT) fault passing through on the southern side of town.
So, it is prone to earthquake and also frequent rainfall.
(YaspalSundriyal et al., 2023). The reactivation of these
fault lines nearly 50-60 kilometres under the surface
remains a big mystery. There are many contributory factors
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leading to the imbalance in the hill ecosystem but chiefly
among them are the rapid rise in construction activities,
widening of the Char Dham Yatra road and the National
Highway 7, which runs through the town taking tourists and
cargo to the holy shrine of Badrinath every year.Joshimath's
problems with slope instability have gotten worse as a result
of unplanned construction that didn't take bearing capacity
into account (USDMA, 2022). The widening of the road
brought more and more hotels springing up in and around
Joshimath therefore, religious tourism also spiked. Prime
minister's visit to Kedarnath and Badrinath joined a record
number of 41 lakh pilgrims that thronged the shrine thereby,
causing an immense pressure on the natural resources which
was unsustainable at any point of time.The roads in the
geologically sensitive region should have been five metres
wide, but the government widened the roads to 12 metres in
a complete disregard to the Ravi Chopra committee
recommendations. This led to not only cutting around
50000 trees but also more and more cleaning of the hills.
This made the already ecologically sensitive region highly
vulnerable to landslides as the top layer was cleaned for the
road construction.
Another factor which
was extremely important
" in destroying the local
hill ecosystem was the
establishment of Tapovan
- Vishnugad hydel

~ project which mandated
NTPC to carve out a 12-
kilometre tunnel
puncturing some of the
acquirers in the
process.However, due to
the unavailability of solid
rocks underneath, the
water released from the
acquirers seeped into the
soil and loosened it from
within. With the top
surface of the soil already gone due to intense construction,
the region stood on the edge and sunk as the time passed
on.That is not all. In the last decade, the ridge that houses
Joshimath has been traversed by running streams with a
high gradient from Vishnuprayag, a confluence of the
Dhauliganga and the Alaknanda rivers. The confluence has
survived two big glacial and cloud outbursts that deposited
heavy sediments causing major erosion in the region.The
outbursts brought debris worth 10,000 houses in one day,
which made things worse for Joshimath.

UNSUSTAINABLE TOURISM:

Tourism can lead to various environmental
problems, such as water pollution, solid waste generation,
and depletion of natural resources (Buckley,
2012).Therefore, it is important to find a balance between
tourism development and environmental conservation by
adopting sustainable tourism practices. Many studies have
raised concerns regarding the state's capacity to
accommodate tourists sustainably, with estimates suggesting
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that the maximum capacity of Uttarakhand lies between
four and five crore tourists per year (Bhandari, 2017).
According to the data released by the Uttarakhand
government, the state has witnessed a surge in tourism, with
3.2 crore tourists visiting in 2019, as compared to 2.85 crore
tourists in 2018 (Uttarakhand Tourism, 2021). However,
increasing visitors have posed several challenges to the
state's infrastructure, transportation, and environment. The
sinking of Joshimath has highlighted the issue of
infrastructure development and its impact on the
environment, in Uttarakhand.A study by (Pandey et al,
2015) found that the tourism industry in the Himalayan
region has a negative impact on the Himalayan ecosystem
in terms of affecting its biodiversity, resulting in habitat
fragmentation, pollution, glacier melting, soil erosion, etc

DISCUSSION:

Due to earth subsidence that caused 561 homes in
Joshimath to develop cracks, the Uttarakhand government
prohibited development work in the area on January 5,2023
in response to protests from the terrified inhabitants. The
geological developments underway in Joshimath should be
a case study for every town planner working in the hills.
The factors at play in Joshimath are also found to be similar
in other cities such as Nainital, Champawat, and Uttarkashi.
All these cities are witnessing rampant construction,
deforestation, tourist boom, and poor civic management.
The only silver lining is that they are not on top of ancient
glacial debris. The National Institute of Hydrology (NIH)
has published a report called “Sinking Joshimath” which
reveals that Restriction in the flow of water in Joshimath,
Uttarakhand may have led to the major land subsidence in
the region early in January,2023. The report further says that
the recharge area held an estimated 10.66 million litres of
water, which was emptied in approximately one month. To
gather this much water, it might take approximately 12 to 15
months. While the reason for the water flow is not known,
there is a possibility that it may have collected due to the
blockage of a sub-surface channel and burst from a weak
spot. Although not specifically stated in the NIH document,
it has been observed that Joshimath had experienced heavy
rainfall, which was measured at 190 mm in 24 hours in
October 2021, about 15 months before the torrential flow of
water started in JP Colony. There was also flooding in the
area on this day. It is feared that rainwater may have
collected underground and came out the most weaker points
due to the hydraulic pressure. The report explained through
maps that the water channels flowing from the upper areas
have disappeared in the middle. Therefore, permanent
surface channels will have to be built to dispose of water
coming from the upper areas. The water requirements of
local people and flora and fauna should be kept in mind
before the channelization of water. Water coming from
upper areas and city waste should be disposed of safely. The
NIH made note of the necessity to pinpoint both cities with
geological settings and specific geographic locations, such
as Joshimath. These towns ought to have the tools required
so that pre-emptive actions can be done well in advance in
order to stop repetitive catastrophe of this magnitude. In the
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last 46 years from 1976 to 2023, there have been many
studies on Joshimath and its surrounding areas. Among
them, the 2006 report of Swapnamita Chaudhary, the 2012
Disaster Management Report of the Government of
Uttarakhand, the report of the High-Power Committee
formed under the chairmanship of Ravi Chopra after the
2013 tragedy, the 2022 report of Piyush Rautela, and the
report of SP Sati, Shubham Sharma and NavinJuyal filed in
the same year, are some of the important ones. Apart from
this slew of government studies, studies by independent
researchers and institutes were also done from time to time.
The oldest of all these reports, the 1976 Mishra Committee
report which was submitted way back in 1976 has a set of
very valid and relevant recommendations which are not at
all addressed in true spirit. The Mishra Committee
attributed the land subsidence in Joshimath to felling of
trees. He recommends that trees are important as they act as
mechanical barriers to rain, increase the water conservation
capacity and hold the loose debris mass. An increase in
grazing and browsing incidents is akin to felling. Natural
forest cover in the Joshimath area has been mercilessly
destroyed by a number of agencies. The rocky slope is bare
and treeless. The absence of trees results in soil erosion and
landslides. There is nothing to hold the detaching boulders.
Landslides and slips are the natural outcomes.However, the
amount of attention paid to this recommendation can be
gauged from the fact that 58,684 hectares of forest land, a
little less than the size of Mumbai city, in Uttarakhand was
diverted for non-forest uses, mainly road construction,
power generation and its transmission between 1991 and
2021. Of these, Chamoli district, in which Joshimath is
located, is the district that has diverted the maximum forest
land after Tehri Garhwal (ISFR 2021). It is not just about
one study; many studies were conducted but they didn't help
the people of Joshimath. Instead of implementing their
recommendations, they were ignored. As a result, the people
of Joshimath and Uttarakhand are suffering. Ignoring the
recommendations of the Mishra report, there were blasts in
tunnels, the government was building huge guest houses
and private players were also given permission for such
buildings. Even after all those suggestions, the Rishi Ganga
and Tapovan projects were continuing and 12 more
hydroelectric projects were approved.

INDIFFERENT COURTS:

With regards to the situation worsening in
Joshimath, local organisations and people approached the
Supreme Court on January 10. The Supreme Court
dismissed the petition saying that the Uttarakhand High
Court is already hearing the matter related to the incident in
question and the petitioner should approach the High
Court.Earlier, following the Chamoli floods in 2021, which
claimed nearly 200 lives and caused extensive damage to
the Tapovan power project, five residents of Chamoli
petitioned the Uttarakhand High Court to cancel the
environmental clearance granted to the Tapovan-Vishnugad
and Rishi Ganga projects and compensate the local people
for the damage they suffered. The court not only dismissed
this public interest litigation (PIL) but also imposed a fine
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of 10,000 rupees each on the five petitioners.

CONCLUSION:

The most recent census survey for Joshimath town
was conducted in 2011, revealing that the town is divided
into nine wards. According to the survey, the total
population of Joshimath Nagar Palika Parishad was 16,709,
with 9988 males and 6721 females, as reported by Census
India in 2011. However, recent census data is not available
but the population has gone up multiple times. Population
and unplanned growth have led to irreparable damage to the
ecosystem. In 2006, the number of buildings in Joshimath
town was 2456, covering a corresponding area of 4,66,438
sq. meters, and in 2023, the number of buildings in
Joshimath town increased to 5113, covering a
corresponding area of 8,98,843 sq. meters. Construction in a
mountainous region can be challenging due to the rugged
terrain and hazard risk, which emphasizes the need to
consider factors such as slope stability, erosion, and the
impact of natural disasters such as earthquakes and
landslides before planning permanent structures. Any
country who does not learn a lesson from its own mistake
gets obliterated. A study was carried out to understand the
deformities occurring in the year 2016-17, 2018-19, 2020-
21 and 2021-23. The results revealed that the Joshimath
region experienced the highest land deformation during the
year 2022-2023. During this period, the maximum land

subsidence was observed in the north-western part of the
town. The maximumLine of sight(LOS) land deformation
velocity +60.45 mm/year to + 94.46 mm/year (2022-2023),
occurred around Singhdwar, whereas the north and central
region of the Joshimath town experienced moderate to high
subsidence of the order of +10.45 mm/year to + 60.45
mm/year (2022-2023), whereas the south-west part
experienced an expansion of the order of 84.65 mm/year to
—13.13 mm/ year (2022-2023). Towards the south-east, the
town experienced rapid land subsidence, —13.13 mm/ year
to — 5 mm/year (2022-2023).In the 19th century, many
terrible floods devastated the lives and livelihoods of
thousands of people in Switzerland. Between 1850 and
1900, there were nine major floods in the European country,
with the most damaging ones in 1850, 1860, 1971, and
1874. After the flood of 1868, professors Elias Landolt and
Carl Culmann of the Swiss Forestry Society convinced the
government and public that the devasting floods were the
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direct consequences of unscientific deforestation and the
over-exploitation of forest resources. The Swiss government
enacted a special policy and development strategy for the
Swiss mountain ranges. This culminated in the formation of
the Swiss National Park in 1914. It was the first national
park in Europe, with a total area of about 14,000 hectares
(about 34,600 acres). Some scholars believe that the flood
of 1868 changed Switzerland, resulting in the country that
suffered from natural disasters in the 19th century being at
the top of the global human development index list in 2024.
The Indian situation is quite opposite to these countries,
India stands at 176th position out of 180countries in the
environmental performance index, 2024 and 134th position
out of 193 countries in human development index list in
2024. The forest bureaucracy has failed to understand a
simple thing which even an ordinary person from the
Alaknanda Valley could trace a direct relation between the
massive flood and indiscriminate deforestation. The Indian
hill states ecology is declining very fast on account of un-
sustainable growth. The hill states are geologically
susceptible to landslides. The Himalayas are continuously
growing due to the continuous movement of geological
plates. Infrastructure development plans in this area are not
free from risk.Hydropower projects are also sensitive to the
geography of the region. A large amount of water is
collected at one place, which increases both the humidity
and the pressure in that area which may cause earthquakes.
Due to increasing humidity, the risk of landslides also
remains constant therefore, before starting any
infrastructure development project in the future,
environmental impact assessment needs to be properly and
thoroughly conducted, else Himalayan states may witness
the same fate as witnessed in Uttarakhand and Sikkim in
recent past.Widening of roads, big power projects and other
developmental activities have made the Himalayan region
very unstable and as a result of this, even small accidents
were resulting in huge human and property losses. The
example of Himachal Pradesh is very revealing and despite
of the fact that the truth is in public domain the successive
governments are carrying out with the unsustainable
developments. Himachal Pradesh has a total built-up area of
866.14 sq.km (Prashar, 2023). Geographic Information
System and visuals showed that most of the built-up area
comes under high risk area.Of the total 1,628 km of national
highway roads in the state, 993 km are in highly sensitive
areas and 514 km of roads are in the low risk areas. Further,
10 sq. km of roads are in very sensitive areas. Apart from
this, out of 2,178 km of roads in the state highway, 1,111
km are in high risk areas and 873 km are in low risk.The
hydropower sector is also under threat. Out of 118 big
power projects ranging from 101 to 1,500 MW in Himachal,
67 come under hazard risk and 10 mega power projects fall
in the medium and high category for landslides. It may be
noted that the state's biggest power projects, 1,190 MW
KarchhamWangtu, 1,500 MW NathpaJhakri and 1,325 MW
Bhakra are also in sensitive regions.Around 40 per cent of
the area in Himachal falls in the highly sensitive category
and 32 per cent in the highly sensitive category (Building
Material and Technology Promotion Council). Similarly,
Char Dham Highway project is one of the primary reasons
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behind the increasing number of landslides in Uttrakhand,
including the land subsidence reported in Joshimath. A
strange rule in July 2022 was framed which says that
Highway projects related to defence and of strategic
importance in border states were sensitive. Guidelines for
these projects should be implemented keeping in mind the
strategic, defence and security considerations in each case.
Institutions implementing such projects in border areas
were, thus, exempted from the requirement of Environment
Clearance (EC) subject to a specific SOP therefore, the path
was cleared for the Char Dham highway project. The
subsidence in Joshimath was so severe that it sank at a pace
of 5.4 cm in just 12 days between 27th December 2022 and
8th January 2023 (ISRO report 2023).The study of rocks in
the Char Dham Highway project where blasting was
undertaken shows that the project is responsible for many of
the landslides that have been occurring in the recent past.
TotaGhati is a location in Joshimath, Uttarakhand, where
there have been landslides and other issues with the road.
TotaGhati, where there are seemingly stable rock slopes had
a number of slope failures recently. The narrow stretch of
TotaGhati is dominated by limestone and interbedded shale
rocks, shattered light grey dolomite, with occasional
pockets (as fracture filling) of gypsum and purple grey shale
and limestone. This is called a 'Karol formation' in
geological terms. The calcareous (calcium containing) rocks
are highly jointed (two to three sets of intersecting joints),
fractured and sheared due to three 'thrusts' passing
proximally to Bayasi, Shaknidhar, and Teen Dhara. The
TotaGhati's rocks are widely sheared, faulted and fractured.
At places, cavities filled with secondary carbonate
precipitate have developed in the rocks, as the rocks
dissolved locally. The beds around TotaGhati are varied due
to folding. However, a dominant dip is towards the road.
Geologically, rocks with fractures and joints are highly
susceptible to failures, which may be triggered even due to
the vibration induced by traffic flow (Pradhan& Siddique,
2019).The Joshimath town lacks adequate sewage systems
and drainage channels to sustain its rapid growth in recent
years. It originally had nine natural drainages (nalas), but
only five of them currently exist. This is because of the
unplanned development that has changed the town's natural
drainage pattern. Locals have also reported the subsurface
seepage of water starting since 2014. In addition, the rapid
construction of buildings has obstructed the city's natural
drainage channels (Nalas). Inadequate drainage systems
have caused excessive surface runoff and sewage water to
infiltrate and seep into the ground, thereby accelerating land
subsidence. Further, the flood events in June 2013 and
February 2021 also negatively impacted this region. These
events resulted in significant toe erosion along the streams
of the Alaknanda River in the town's foothills and led to the
formation of landslide zones that further increased toe
erosion and slope instability. To prevent land subsidence in
Joshimath, a comprehensive drainage system is required,
comprising proper infrastructure, slope design, routine
maintenance, and efficient waste management. The septic
tanks and household wastewater should not be permitted to
seep into the ground, and the soaking pits should be sealed.
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Instead, sewage water should flow through a sewage line
and be deposited in concrete safety tanks that are protected
against seepage and located away from areas prone to
landslides. To prevent water from infiltrating mountain
rocks and causing landslides, drains should be constructed
to transport water to safe areas, and cracks should be flled
with a mixture of line, local soil, and sand bitumen. Further,
in order to mitigate toe erosion and slope instability along
the Alaknanda River, retaining walls must be constructed in
affected areas to provide lateral support and prevent toe
cutting. Therefore, it is essential to acknowledge that the
issues the town of Joshimath is facing are not unique to this
region. Many other regions in the Himalayas and around the
world face comparable environmental and geological
challenges because of rapid human development. Therefore,
a concerted effort is required to address these issues and
promote sustainable development practices that place a
premium on environmental preservation. Joshimath's future
depends on the implementation of effective measures to
mitigate environmental and geological hazards. Future
imperatives include prioritizing sustainable development
practices and implementing policies that account for the
region's fragile geological and environmental conditions.
The growth of the town should be regulated, and large
infrastructure projects should be carefully planned and
implemented. Large infrastructure and hydropower projects
should be evaluated carefully to ensure that they do not
exacerbate existing environmental issues. To prevent further
land subsidence, the government should work towards
developing an effective drainage system and waste
management system while preserving the region's natural
resources and considering the region's fragile geological and
environmental conditions when planning and executing
development projects. The vulnerability of the region to
natural disasters such as earthquakes and landslides must be
addressed, and precautions must be taken to protect the
local population. In addition, the government should invest
in the development of alternative industries, such as
ecotourism and sustainable agriculture, to reduce the
region's dependence on the hotel and tourism industries,
which have contributed to land degradation. To ensurethe
long-term prosperity and well-being of the region, a
cautious and sustainable approach is required overall.
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PYRACANTHA CRENULATA:
UTTARAKHAND'S BOTANICAL MARVEL

By - Priyanshu Bishan', Anshu Kumari® , S.C..Arya’

Taxonomic rank Classification Uttarakhand. These orange-red pome fruits serve as a
. food source for numerous bird species. Pyracantha
Kingdom Plantae oL X
crenulata is indigenous to the temperate Himalayan
Phylum Angiosperms region .The fruits are not only edible but also contain
Class Eudicots high levels of sugar, while the leaves are utilized in the
Order Rosales preparation of herbal tea (Kunkel, 1984)..Typ}cal|y,

: each berry of Pyracantha crenulata contains five
Family Rosaceae triangular seeds with a brown hue; occasionally, three
Genus Pyracantha or four seeds are noted. These seeds are encased in a
Species Pyracantha crenulata tough seed coat.

) ) ] Distribution and habitat.
lndla'n Himalayas is a house to more than 8000 Pyracantha is found all over Uttarakhand but

species of vascular plants out of which more than is predominantly found in the districts highlighted in
1700 are known for their medicinal properties. Indian the map. Its habitat includes areas near streams
hawthorn, scientifically known as Pyract':u"ltha crenulata riverbanks, roadsides, as well as Pine and Quercus
(D. Don) M. Roem. Syn., formerly classified as forests, and mixed forests. It is an important plant in
Crataegus crenulata Roxb. is native to the Himalayan the foothills of the Himalayas and is found in

hills. Referred to locally as "Ghingharu" in the Kumaon  {jtarakhand, Himachal Pradesh, and the North Eastern
region of Uttarakhand.The authority for this species is states of India and Nepal at elevations of 1600 to

D. Do‘n, which stan.ds for David Don, a S.cottish 2500 m (Brandis 1921). Pyracantha crenulata is
botanist who described many plant species during the typically observed in hill regions during the rainy
19th century. This species holds significant ecological season, specifically from June to August, when it is in

importance in the Himalayan foothills, being prevalent 1 flowering stage.
in regions spanning Uttarakhand, Himachal Pradesh,

and the northeastern states of India and Nepal. Phytochemical composition-
Pyracantha crenulata contains Glycosides,
Botanical description Carbohydrates, Tannins, Amino Acids, Sterols, and
Pyracantha crenulata or Indian hawthorn is Terpenoids as shown below. The moisture level is at
classified as a deciduous to semi-evergreen shrub with 75%. with flavonoids comprising 2-3% of the
heights ranging from 2 to 5 meters. (C. content. Additionally, the fruits contain vitamins A,
Mukhopadhyay ,1989). These flowers are B12, C, and E, along with protein, calcium,

hermaphrodites, bisexual, with 20 stamens and a single magnesium, and potassium. They also contain
ovary positioned at
the center. Each
flower has five sepals
and five petals (Singh
et al.,2018). The fruit
of Pyracantha
crenulata is of the
pome variety,
comprising pulpy
berries, and it
typically ripens from
July to September in
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oligomeric proanthocyanidins.
Flavonoids and oligomeric
proanthocyanidins have been identified
as the active components in
standardized preparations derived from
various Pyracantha species utilized in
heart treatment. A novel compound
known as pyracrenic acid, which has
been extracted from the bark of =
Pyracantha crenulata, has demonstrated
significant anti-inflammatory properties
(Otsuka H et al.,1981). In an
experiment conducted by Quiroga and
Bou, it was found that the predominant
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crenulata requires a good

understanding of its growth

requirements, including soil type,

moisture levels, and sunlight exposure. Accurate
knowledge of the precise stage of seed collection is
crucial to prevent the gathering of immature and non-
viable seeds, as emphasized by R.L. Willian, 1985. Pre-
harvested, immature, and non-viable seeds have the
potential to lead to nursery and plantation failures.
Propagation is carried out by cuttings and seeds as
well. Cuttings measuring 30 centimeters in length and
0.5 to 0.8 centimeters in thickness, and possessing a
minimum of two nodes are best suited. Before sowing,
the seeds are immersed in lukewarm water for 24
hours. Subsequently, they are sown in nursery beds,

CH

maintaining a row-to-row spacing of 30 centimeters.
Watering was carried out every other day (Singh R et
al., 2012)

Uses-

Pyracantha is incorporated into Ayurvedic
medicines and commercially gathered from forest
regions for various medicinal formulations, including
infusions of dried fruits, liquid extracts, and tinctures.
Clinical trials investigating its impact on heart-related
conditions have indicated that treatment with
hawthorn bioflavonoids led to reductions in
cholesterol levels among patients suffering from heart

Linmnoleic acid
H,C

CauHy 0,

Structure of Lycopene
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disease (Negi et al.,2009). The leaves can be utilized
for herbal tea formulations Because of its thorny
nature Pyracantha can be planted as an excellent bio-
fence for agricultural fields to protect the fields from
stray and wild animals. A mixture of Pyracantha and
Ginkgo (Ginkgo biloba) leaf was found to enhance
brain cell activity and memory and work as a
nootropic agent.

Conclusion-

Pyracantha crenulata, also known as the
Himalayan firethorn, presents a valuable botanical
asset with diverse advantages alongside notable
challenges. Its attractiveness in landscaping, medicinal
value, and ecological significance highlights its
importance across various domains. Serving as an
ornamental feature, it elevates visual appeal while
supporting local wildlife through habitat provision and
food sources. Moreover, its medicinal properties,
including antioxidant and anti-inflammatory
characteristics, suggest potential applications in
pharmaceuticals. However, this species confronts
significant threats such as habitat degradation, climate
change pressures, and competition from invasive
species. To ensure its preservation and maximize its
benefits for ecosystems and human health, concerted
conservation measures are imperative.
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CRITICAL ANALYSIS OF “ENERGY INDEPENDENCE OF INDIA"
INTERNATIONAL & ECONOMIC IMPLICATIONS:
METICULOUS PLANNING FOR COAL BLOCK DIVERSION

By - Ravindra Nath Saxena

ndia is one of the 12 mega biodiversity rich country,

harbouring a wide variety of flora and fauna. The country
is home to 5198 species of vascular plants and about 6802
species of wildlife; but the country has witnessed extinction
of 21 species and have large list of fauna and flora in “red
data book”, which signify species vulnerable to extinction.
The forest area of the country is 7,57,740 sq.kms., which is
23.41% of the geographical area. The country is having
3,99,919 sq.kms of “reserve forests” (not burdened with
privileges) and 2,38,434 sq.kms. of “protected forest”
(communities are having traditional privileges for Nistar).
There are 602 national parks, wildlife sanctuaries,
conservation reserves and community reserves covering area
of 1,55,678
sq.kms [notified
under Sections-
18, 35 and 36A;
Wildlife
(Protection) Act,
1972]. Among
these protected
areas an intricate
web of wildlife
corridors are
situated along
with Important
Bird Areas
(IBAs), wildlife
activity areas,
CITES sites, sites
covered under
international
conventions etc.
The forest land is
having
heterogeneous
origin and
sometimes covered under blanket notifications. These
blanket notifications were the need of hour in 1940s to
1960s; but with the passage of time reforms have not taken
place due to lack of vision. In nutshell the situation is
extremely complicated. The Hon'ble Supreme Court of India
has passed about 1300 judgements in the Civil Writ Petition
No. 202/1995, T.N. Godavarman Thirumulkpad versus
Union of India. Some of these orders have been reported in
law journals, but some have not been reported. The order
dated 12th December passed in this PIL define “forests” and
“forest land”, thus very important for any coal or mineral
block planning.

The important coal and Coal Bed Methane (CBM)
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are situated in the states of Madhya Pradesh, Chhattisgarh,
Jharkhand, Odisha, West Bengal, Andhra Pradesh,
Maharashtra and Meghalaya. These States are having 31 to
45% forest cover. The States are having 37% to 80% tribal
population in different districts. There are 584 coal blocks in
India. About 23 coal blocks are situated in Teak forests
(Tectona grandis) and rest 561 are located in Sal forests
(Shorea robusta). These “coal range” States are having large
number of protected areas and also having large populations
of Tiger (Panthera tigris, Fam. Felidae) and Asiatic
Elephants (Elephas maxima, order Proboscidia). There are
certain “specified” and “un-specified” corridors of these
wildlife species, which have got serious ramifications for the
linear
infrastructure
like haulage
roads, railway
lines and sidings,
power
transmission
lines, water
pipelines,
conveyor belts,
coal washries,
etc. for coal

| transportations.

I. “Energy
Independence of
India” :
Economic and
International
Implications :

India is having
dire shortage of
fuel minerals.
Particularly
petroleum crude, compressed natural gas (CNG), liquefied
petroleum gas (LPG). India is importing about 85% of the
domestic demand of petroleum products, with the import bill
of INR Rs. 12,00,000/- Crores per annum. Though India is
having vast coal reserves, but India produces about 870 MT
coal only. And in financial year 2019-20, imported 274 MT
coal with the foreign exchange outgo of about INR Rs.
1,58,000/- Crores.

India signed 1-2-3 Agreement with United States
for supply of Uranium and similar protocols were signed
with Canada & Australia. But these countries have not
supplied Uranium to India and consequently “nuclear power
generation” is suffering to a great extent. The well developed
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technology for “Thorium based nuclear power generation” is
not developed, though India is having ample reserves of
Monazite and Ilmenite. Due to these reasons, India is forced
to have reliance of coal resources for energy needs.

India mostly import petroleum crude from Saudi Arabia,
Iran, Iraq, United Arab Emirates, Kuwait, Katar, Nigeria,
United States of America, Venezuela, Britain, Russia,
Ukraine, Belarus, etc. But most of this petroleum crude
supply pass through middle-eastAsia. The Red Sea, Suez
Canal, Gulf of Eilath and Strait of Hormuz, there are 4
critical supply passages, where these crude supplies can be
blocked with little efforts.

The world is polarising after COVID-19 pandemic
into 2 alliances — the Northern Alliance comprising of China,
Korea, Pakistan, Iran and Turkey and the Southern Alliance
— comprising of USA, Saudi Arabia, Israel, India, Japan and
Australia. The Indian Ocean and the “Strait of Malacca” is
developing into a big “flash point” in international trade.
With the setting-
up of Chinese
Naval Bases in
Coco Islands,
Myanmar; Cox
Bazar,
Bangladesh;
Trincomalee, Sri
Lanka and
Seychelles in
recent times,
there is alarm
bells ringing for
India to secure
“energy supply
routes” or be
ready to face

[

huge energy :,
crisis during war. 5
Though our 4 . =
Northern border & o SRR TR 1S T
2 - . vl o e 7
is tense due to e T R Y\%P::& %
ﬁh‘i- E L RS

expansionism of
Chinese People's
Liberation Army (PLA), but the real war will take place in
the Indian Ocean, threatening our petroleum crude and coal
supplies. India gets coal supply from Madagascar, Indonesia
and Australia; in case of war our coal supply will be under
serious threat from these countries. Our past experiences
with Indonesia and Iran is not amicable, these countries are
not trustworthy. The other Moreover, India is deficient in
“metallurgical coal” and there is hardly any availability of
this high grade coal in the international market.
Consequently, India is forced to open new “coal or other
mineral mines” immediately or face serious “energy crisis”
in case of tension or war.

I1. Integrated Energy Policy, 2020 & National Steel
Policy, 2017 :

The Integrated Energy Policy, 2020 provides that
the country is required to produce / import 2600 million
tonnes of coal to generate 8,00,000 M.W. of thermal power.
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Even in “best case scenario” (BCS), India is required to
depend on domestic coal to the tune of 55-58%. The
alternative resources of energy can account for 11% only by
2032. Thus the country has to develop coal sector to achieve
and maintain GDP growth rate of 8-10% per annum.

The availability of coal in international market is
going down heavily, particularly metallurgical coal. No
country can sustain GDP growth rate of 8-10%, based on
“imported energy”. India has suffered badly in “import of
petroleum crude” and the country cannot repeat this
disastrous experience in coal resources, now.

The National Steel Policy, 2017 envisage steel
production and consumption of 300 MT, by the year 2030.
While India's current steel production is only 60 MT. To
enhance steel production to 300 MT tonnes, India requires
about 274 MT of additional iron-ore. This quantum of iron-
ore has to be indigenously produced in Chhattisgarh,
Jharkhand and Odisha and may be Karnataka. The country
cannot import
every mineral, or
the consequences
would be
disastrous for the
economy of
India. Moreover,
minerals are very
heavy and
transportation is
a huge cost in
logistical
management.

III. Statutory
clearances
required for the
operation of
greenfield and
brownfield
operations :
After the

promulgation of
the Constitution
of India on 26th January, 1950. The “Forests” were placed in
the “State List” (Seventh Schedule, List-II), but in the 27th
year of the Republic of India under the recommendations of
the National Agriculture Commission a need was felt to
upgrade the status of “forests” from the “State List” to
“Concurrent List”. Accordingly the Constitution 42nd
(Amendment) Act, 1976 was passed and as per Section-57
“Entry-17A. Forests” was inserted in the “Concurrent List”
(Seventh Schedule, List-IIT). The Part-XI of the Constitution
of India, Chapter-I, Legislative Relations, Distribution of
Legislative Powers defines the relations between the
Parliament and State Legislative Assembles. The Articles-
245, 246, 249, 250 and 251 provide very insight about the
Centre-State Legislatures relations. The Article-251 and 254
throws light on the inconsistency of the legislation made by
the Parliament under Article-249 and 250 and laws made by
the Legislatures of States.

Provided that nothing in this clause shall prevent

Save Forest, Wildlife & Save Earth 25



Parliament from enacting at any time any law with respect to

the same matter including a law adding to, amending,
varying or repealing the law so made by the Legislature of
the State.

The 42nd Constitutional Amendment, 1976 has
empowered the Parliament to effectively legislate on forest
related issues.

In 1978, the Govt. of India issued directive to all
State Governments to check indiscriminate diversion of

operation of Greenfield / brownfield mines in India:
A. “Forest Clearance” under Section-2(ii) of Forest

(Conservation) Act, 1980. The “forest clearance” is
accorded by the Gol, Ministry of Environment, Forests &
Climate Change (MOEF&CC) after the case has been
assessed by the State Advisory Group (SAG) under 40
hectares and above 40 hectares by the Forest Appraisal
Committee (FAC).

B. “Environment Clearance” under Environment Impact

Assessment Notification, 2006 (the said Notification is
under revision), under the Environment (Protection) Act,
1986. Since Environment Impact Assessment
Notification, 2006 is under revision, hence it is beyond
the scope of this article. Still, most of the baseline data
required for environment clearance rely heavily on the
status of forests, wildlife, biodiversity and impact on
human population.

C. “Wildlife Clearance” under the Section-380(g) of

Wildlife (Protection) Act, 1972 — since most of the coal /
mineral blocks affect wildlife and linear infrastructure
cause interferences in “wildlife corridors. The “wildlife
clearance” is accorded by the Standing Committee,
National Wildlife Board, MOEF&CC, GOI. For this
purpose , the proposal can be submitted to Divisional
Forest Officer / Field Director / Chief Conservator of
Forests; after due scrutiny it will be forwarded to the
Chief Wildlife Warden of the State and placed before the

State Wildlife Board for approval. Then the proposal
shall be placed before the Standing Committee, National
Wildlife Board, MOEF&CC, GOI for final approval.
That all projects (including coal and other mineral mines)
adversely affect wildlife of the landscape. The project
proponent is required to commission a study on the
“Wildlife Impact Assessment” (WIA). And based on
WIA, a “Wildlife Habitat Management Plan” (WHMP) is
prepared to reduce the adverse impact of the mining
project. Accordingly mitigation prescriptions are evolved
to reduce the adverse impact. If hydro-structures are
being constructed for water supply or ash dykes of
Thermal Power Plants (TPP), a detailed study is required
of water resources.

forest areas for non-forest purposes. The Indian Forest Act,
1927 is silent about diversion, assignment and treatment of
forest crop under the statutory authority of the Union of
India. It was the need of hour, before enactment of Forest
(Consrervation) Act, 1980 the rate of diversion was about
1,75,000 to 1,80,000ha. / annum; which has been reduced to
about 15,000ha./annum after the enactment of FCA. But the
responses of most of the State Governments were lukewarm
in this matter and this situation forced the Central
Government to proclaim Presidential Ordinance for “Forest
Conservation Act” on 25th October, 1980 to regulate
diversion of forest land for non-forest purposes.

Under the provisions of the Forest (Conservation)
Act, 1980, prior approval of the Central Government is
mandatory for diversion of forest lands for non-forest
purposes. Since the enactment of the Act, the rate of
diversion of forest land has come down to around 15,000
hectares per annum from 1.75 to 1,80 lakh hectares per
annum, before 1980. During 2019, more than 4000 proposals
from various State and UT Governments were processed
under the FCA.

The Section-2(i) of Forest Conservation Act, 1980
abridges powers of State Governments to denotify forest
areas. When we read provisions of FCA and IFA together,
Forest Settlement Officers (FSO) cannot excise / delete
forests areas burdened with rights from forest blocks without
obtaining prior approval of the Central Government. Even
lands of proposed forest blocks, notified under Section-4 of
Indian Forest Act, 1927 cannot be denotified by the State
Government, without prior approval of the Government of
India.

The following “statutory clearances” are required for the

ME &MY EARTH
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The habitat of National Parks, Wildlife Sanctuaries,
Conservation Reserves and Community Reserves are
under “prohibitory regimes” of Section-20 and 29 of
Wildlife (Protection) Act, 1972; hence mining is not
allowed. The “buffer zones” have been notified as “Eco-
Sensitive Zones” (ESZs) under the Environment
(Protection) Act, 1986 and accordingly mining is
ordinarily not permitted, however certain infrastructure
may be permitted, looking to no adverse impact to habitat
or wildlife.

The Ministry of Coal, GOI can acquire any area
under the provisions of Coal Bearing Areas (Acquisition &
Development) Act, 1957 or Coal Mines (Special Provisions)
Act, 2015 and the Mineral Laws (Amendment) Act, 2020 (an
Act further to amend the Mines and Minerals (Development
and Regulation) Act, 1957 and to amend the Coal Mines
(Special Provisions) Act, 2015) assign said land to the
project proponent. But for the operation of the mines, all
above mentioned statutory clearances are mandatory.

IV. The Perspective Planning for Coal Sector :

To achieve the target production of 2600 million
tonnes by 2032 (based on Integrated Energy Policy, 2020),
the country is required to open about 300sq.kms of Sal
(Shorea robusta, family Dipterocarpaceae) forests, may be
the country have to realign some of the “wildlife corridors”
to develop coal and iron-ore infra-structure; with meticulous
“Mitigation Planning” to reduce adverse “ecological
damages” and to protect our amazing wildlife and
biodiversity. To achieve these ambitious targets, the country
is required to get prepared the two perspective plans to have
perspective, visionary planning and guidelines for Forest
Appraisal Committee (FAC) and Expert Appraisal
Committee (EAC), Standing Committee of the National
Wildlife Board, National Tiger Conservation Authority
(NTCA), Gol and the Judiciary as well. The GOI is planning
to invest INR Rs. 50,000/- Crores for development of coal
and mineral infrastructure. Without these perspective coal
development plans, the development of this gigantic
infrastructure is not possible.

A. “Perspective Coal Development Plan, 2025 :

The plan may include issues of violate forest and
wildlife areas (may include other minerals also like iron-ore,
Bauxite, Copper, CBM etc.) with vision for “Mitigation
Planning”. The Plan may address the issues / requirement for
inviolate areas, to be developed for “coal mining” by 2030,
if need arise. Develop “cluster coal mines”. Simultaneous
identification of linkages / infrastructure — transmission lines
for development / operation, forest land required for placing
overburden dumps (OBD), conveyor belt, safety zone, ash
dykes, landscape plan, buffer zones, coal handling plants
(CHP), road and infrastructure for transport, construction of
hydro-structure for water supply, water supply pipelines,
coal beneficiation plants, etc.

For this exercise, the Government is required to get prepared
composite maps of forests, geological formations, wildlife
protected area and corridors and surface water available in
these catchments. This exercise can determine quantum of
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coal available in “violate forest areas”. The coal potential of
“inviolate forest areas” may be determined and suitable
mitigation may be planned in advance. The adverse impact
of Climate Change and scanty / no regeneration in Sal crop
should be analysed and the age of “Senescence” may be
determined assessing crop conditions.

The wildlife habitat will be subjected to “Wildlife
Impact Assessment” and “Wildlife Habitat Management
Plan”, “Wildlife Rehabilitation & Resettlement Plan” (in
case of the destruction of the habitat)s shall be prepared to
reduce the adverse impact on wildlife. The wildlife corridors
may be mapped by radio-collaring of adequate Asiatic
Elephants and Tigers and the ramification may be assessed
for transportation corridors and transmission lines. The
wildlife corridors and transportation corridors shall be
subjected to “camera traps” and CCTV monitoring to assess
the traffic and impact of development of mining in these
areas.

The tools shall be developed for “ecological risk
analysis”, “landscape planning” etc.

Capacity building for “tree transplantation”
techniques and identification of suitable plant machineries.
Biodiversity Indexing of “high crown density” forest areas.
The “population pyramid studies of wildlife population”
shall be carried-out in coal range States to determine the
status of wildlife population and adequacy of the available
habitat areas.

The coal mining and thermal power sectors are
drawing huge surface water from natural ecosystems. It has
been observed that this is causing stress between the
industries and local communities. Additional hydro-
structures are required to store water and such areas also
require soil moisture conservation (SMC) in catchment
areas, since rainfall is dwindling and has become uncertain.
Satellite imageries may be obtained / drone technology may
be used to determine the status of “coal mined-out areas”
and reclamation of mined-out areas.

B. “Perspective Coal Development Plan, 2032”:

The plan may include issues of “inviolate forest and
wildlife areas” and Buffer Zones of Tiger Reserve / National
Parks / Wildlife Sanctuaries. The plan may include other
minerals also like iron ore, Bauxite, Copper, CBM etc. with
potential target requirement of India; found in these 7 State
of Central India. The visionary planning for “Mitigation
Measures” shall be further refined to reduce “ecological foot
prints”.

The Plan may address the issues / requirement for
inviolate areas, to be developed for “coal mining” by 2030,
if need arise. Developing “cluster coal mines”. Simultaneous
identification of linkages / infrastructure — transmission lines
for development / operation, forest land required for placing
overburden dumps (OBD), conveyor belt, safety zone, ash
dykes, landscape plan, buffer zones, coal handling plants
(CHP), road and infrastructure for transport, construction of
hydro-structure for water supply, water supply pipelines,
coal beneficiation plants, etc.

The coal potential of “inviolate forest areas” may be
determined and suitable mitigation measures may be planned
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FOREST LAND IS A BIG
PROBLEM,
NOTIFICATION OF THIS
LAND AS PROTECTED
FORESTS AND RESERVE
FORESTS.

Payment of CAS, NPV,

Wildlife Conservation
Plan, Landscape
Management Plan
payable to CAMPA.
AFTER STAGEII
FOREST CLEARANCE,
THE STATE
GOVERNMENT SHALL
ISSUE “FINAL

DIVERSION ORDER”.

Divisional Forest Officer

(Inspection and
Scrutiny)

T

Range Officer and
Rang(—iStaff

Other Cases

Survey, Prospecting, demarcation, site

inspection, tree counting, etc.

Project Proponent
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in advance. The adverse impact of Climate Change and no
regeneration in Sal crop should be analysed and the age of
“Senescence” may be determined looking to crop conditions.

If required, measures will be suggested for shifting
of “wildlife corridors” to facilitate development and
transportation of coal in Central India.

Capacity building for “tree transplantation”
techniques and identification of suitable plant machineries.

V. Meticulous Planning for obtaining “forest clearance”
under Forest (Conservation) Act, 1980 and “wildlife
clearance” under Wildlife (Protection) Act, 1972 :

The pre-operational planning for obtaining “forest
clearance” under Forest (Conservation) Act, 1980 and
“wildlife clearance” under Wildlife (Protection) Act, 1972
require very careful planning. The baseline data collected
about forest and wildlife shall be useful obtaining
“environment clearance” under the Environment (Protection)
Act, 1986. The “forest proposal” is scrutinised at about 35
levels in the State Government and the MOEF&CC, GOI,;
hence utmost care is required. The forest proposal is
submitted to the MORF&CC, GOI twice — first for obtaining
Stage-I sanction and then after compliance of stipulated
conditions, for getting Stage-II or final sanction.

That the amount for compensatory afforestation (CA), safety

zone management plan, net present value (NPV), Wildlife

Habitat Management Plan (WHMP) shall be deposited in

Compensatory Afforestation & Management Planning

Authority (CAMPA). The CAMPA authority had been

constituted under the order dated 30th March, 2003. And

subsequently CAMPA was brought under the Compensatory

Afforestation & Management Planning Authority Act, 2017

and Compensatory Afforestation Rules, 2018 for operation.

The following action is required for obtaining
“forest clearance” under Forest (Conservation) Act, 1980
and “wildlife clearance” under Wildlife (Protection) Act,
1972 :

1. Forest area and non-forest area involved :The “forest
proposal” require explicit details of diversion area
including - ReserveForests (RF), Protected Forests (PF),
unclassed forests, revenue forests, dictionary meaning of
forests and DLC (forests according to the District Level
Committee) and non-forest area alongwith private
holdings. Enclose Cadestral Map of the diversion area,
forest stock map and Patwari Revenue Map.

2. Compensatory Afforestation land & Plan :The Forest
(Conservation) Act, 1980 provides that the project
proponent is required to provide equal are of “diversion
area' for compensatory afforestation (CA). But a
concession has been provided to the agencies of Central
Government to carry-out CAon double degraded forest
lands. However the MOEF&CC, GOI may accept the
parameter of “double degraded forest lands™; if the
certificate of Chief Secretary of the State is submitted, in
case of non-availability of non-forest land. The CA
scheme should be submitted with the maintenance of 7
years. The suitability of CA land should be certified by
the Divisional Forest Officer (DFO). If possibility the
non-forest land for CA should be situated in close
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proximity to forest blocks and should be not less then 20
hectare in are.

3. Mine linkages with the infrastructure : It is advisable to
obtain diversion under one proposal only — the “forest
proposal” may be submitted with coal / mineral block,
transmission line for operation, roads, railway linkage,
coal washry, conveyor belts, water supply pipelines,
canals, Meri-go-Round, hydro-structures for water
storage etc.

4. Maps required for the forest proposal : The following
maps should be submitted with the “forest proposal” :
Administrative map exhibiting location in the State and
district, exhibiting location of project on forest cover
map, also show the location of other mines in the vicinity,
sites of non-forest lands identified for CA, map showing
national parks, wildlife sanctuaries, conservation
reserves, community reserves, Important Bird Areas and
Biosphere Reserves etc; Buffer Zones (enclose
notifications), wildlife corridors;Patwari map of non-
forest areas, forest stock map, Forest Management Map,
Cadestral Map of entire diversion area etc.

5. Tree Enumeration : The “tree enumeration” is carried-
out to ascertain the ecological impact of the forest
diversion. If the area is upto 10 hectare 100% actual tree
enumeration is required. But if forest area is more then 10
hectares, then data of 5% stratified sampling is
acceptable. The sample plots should be selected at the
spacing of 1”X1”, with area of 1.00 hectare (100 meters
X 100 meters) and geo-coordinates, the sample plots
should be demarcated with RCC pillars for identification.
After tree counting, inventory should be formed, record
site quality of the sample plots and crown density. The
Biodiversity Indexing should be performed in these
sample plots during Monsoon season for determination of
Biodiversity Indexes. Carry-out photography and
videography from the centre of sample plots to assess the
forest crop. The data of “forest inventory' shall be used
for calculation of growing stock, basal area, etc.

6. Crown Density : The “forest crown density” can be
obtained from the forest stock maps. Alternatively a new
software” Gap Light Analyser” is available to determine
the crown density. The satellite imageries of LANDSAT-
IIT are having serious limitations in determination of
crown density.

7. Photographs and video graph of the diversion area
and sample plots : The photographs and videographs of
the sample plots and other important formations should
be enclosed for analysis at various levels.

8. Biodiversity Indexing :The species and their ratios in the
sample plots should be determined at the time of tree
enumeration. The Biodiversity Indexing should be
carried-out in Monsoon or just after this season. The
baseline data may be used in calculation of Shanon
Weiner Index, Margalef Index, Simpsons Species
Richness Index etc.

9. Crop assessment :The “forest crop” of the diversion area
should be assessed in different “Silviculture parameters”
including growing stock, status of regeneration, crop
composition, proportion of xerophytic / mesophytic
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species, presence / absence of RET species, signs of
senescence observed, any susceptibility to diseases seen,
mortality, high forest or coppice crop etc. A sample photo
and signs of senescence is enclosed. Prepare a check list
of all the species found in the diversion area.

10. Growing Stock determination : Based on the data
collected in tree enumeration and sample survey, the
growing stock can be determined and presented in the
“forest proposal”.

11. Forest Crop and Climate Change : The Climate Change
(CCQ) is having very deep impact on forest crop,
particularly Sal. Two maps depicting impact of Climate
Change (CC) are enclosed. Another map depicting
reduction in Net Primary Productivity is enclose to show
the degradation setting in the forest crop.

12. RET Species found in the diversion area :The
proposed diversion area may be habitat of any Rare,
Endangered or Threatened species found in the “Red
Data Book” of International Union for Conservation of
Nature, Zoological Survey of India or Botanical Survey
of India.

13. Forest Crop Assessment under Forest Working Plans
:The forest crop should assessed in the context of forest
Working Plan prescriptions. To which working circle the
diversion area compartments are allotted, regeneration
status, observations of the Forest Working Plan Officer,
the details of compartment history etc.

14. Net Present Value (NPV) : Net Present Value is
described in simple terms as “forest productivity likely to
achieve in next 50 years. The value is calculated
according to Faustmann's Formula. Based on Site Quality
and Crown Density, the GOI, MOEF&CC has decided
the NPV for different type of forests in 2009. The NPV
rates are due for renewal at anytime. That if the diversion
area is located in wildlife sanctuary, then 5 times NPV is
payable, if the area is part of the national park, 10 times
NPV is payable.

15. GO & NO-GO Areas : The GOI, MOEF&CC
constituted a committee to determine the areas which
cannot be diverted or which can be considered for
diversion. The mechanism is based on certain parameters,
but the details are not known in public domain. Based on
the report of this committee, the Forest Survey of India
has developed “Design Support System” (DSS) with 6
layers of the forest satellite imageries. The accuracy of
DSS depends upon the “confidence level” of the baseline
data of satellite imageries. The States or GOI,
MOEF&CC have not allotted these compartment to GO-
NOGO areas, and not issued any notification for this
purpose. Hence this system has got very little “reliability
value”.

16. Cost : Benefit Analysis :The Cost : Benefit Analysisis
an important tool for the Forest Appraisal Committee for
assessment of the diversion case. If the project is not
likely to generate adequate profits, even after
deforestation, it is not likely to be accepted.

17. Report of Geological Reserves: The applicant is
required to legally procure the “Report of Geological
Reserve” and submit with the “forest proposal”.
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18. Opencast versus underground Mining :Normally
opencast mining is discouraged in forest areas, because it
involves large scale deforestations, but underground mine
can be acceptable due to lesser “ecological foot prints”.
The NPV is payable in the case of underground mines
also. Depending on the texture of soil strata, considerable
drying of forest crop has been noticed in certain
underground mines.

19. Land Subsidence in Underground Mines : A
certificate from competent authority is required that the
area is not susceptible to land subsidence due to
underground mining. If land subsidence takes place, then
NPV for opencast caste mine is payable.

20. Wildlife Assessment : Theproject proponent is required
to commission a study to determine the status of wildlife
in diversion area and buffer zone. Also the effect on
“wildlife corridors” should be studied. Prepare checklist
and determine the population size of various species.
Provide details of RET species.

21. Location in Wildlife Corridors :Though there is no
notifications for the “wildlife corridors”, but it should be
studied on the basis of areas frequented by wildlife
species with special reference to Asiatic Elephants and
Tigers. If snapping / fragmentation of corridors are
anticipated, then suitable meticulous planning should be
performed.

22. Wildlife Impact Assessment (WIA) and “Wildlife
Habitat Management Plan” : The impact of the
project, should be assessed on wildlife in diversion area
and buffer zone. Even nocturnal, migratory wildlife
species should be studied.

23. Comments of the Chief Wildlife Warden :The
comments of CWLW should be obtained on Wildlife
Corridors, Wildlife Impact Assessment (WIA) and
“Wildlife Habitat Management Plan” of the project.
These comments very vital for the proceedings in State
Advisory Group / Forest Appraisal Committee and
National Wildlife Board.

24. Objections of certain States related to Elephant
Reserves :Certain States are opposing diversion of coal
blocks on the ground of “Elephant Reserves”. The Asiatic
Elephant population got disturbed in 1986 with the
construction of Betla dam in Bihar. After that Elephants
are moving South and Eastwards and exploring new
habitats for the settlement. The concerning States hav e
not notified any national park, wildlife sanctuary,
community reserve or conservation reserve under the
Section-18, 35 and 38 of the Wildlife (Protection) Act,
1972. The Section-18 provides that the proposed area
should be mapped with ecological, zoological and
geomorphological parameters to assess the suitability of
the habitat for protected area. No such report or
notification is available. The movement of Asiatic
Elephants cannot be studied without “radio collaring” of
certain male and female Elephants. In the absence of
these data / documents, the bonafides of such intentions
are doubtful.

25. Human Population being affected :Submit
Rehabilitation & Resettlement Plan duly approved by the
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competent authority under National Rehabilitation &
Resettlement Policy, 2007. The GOI, MOEF&CC doesn't
provide forest land for resettlement of ousted population.
This facility is available for oustees of protected areas
only.

26. Distance from National Parks, Wildlife Sanctuaries,
Conservation Reserve, Community Reserve,
Biosphere Reserve, Important Bird Areas (IBAs) : A
map should be prepared on forest cover map of the
district or State to display National Parks, Wildlife
Sanctuaries, Conservation Reserve, Community Reserve,
Biosphere Reserve, Important Bird Areas (IBAs). The
distance from these protected areas is a crucial parameter
for sanction.

27. Eco-restoration Ratio : The afforestation activities and
Wildlife Habitat Management Plan, CA, Safety Zone
Management Plan, Greenbelt Plan etc. considerable
reduce the foot print of “diversion project”. It should
calculated and presented in the “forest proposal”.

28. Mining Plan sanctioned by the Ministry of Coal, GOI
: Enclose a copy of Mining Plan and sanction of the
competent authority. The MOEF&CC doesn't accept
proposal in the absence of Mining Plan.

29. Reclamation & Mine Closure Plan : The Reclamation
Plan and Mine Closure Plan should be prepared and
submitted with the“forest proposal”. The proponent shoul
ensure that the diversion area is simultaneously reclaimed
along with the progress of mining.

30. Safety Zone Management Plan :The “Safety Zone
Management Plan” should be prepared and submitted.
The ecologically vulnerable areas should be adequately
strengthened to avoid leakage of mine spills.

31. Landscape Management Plan : Prepare “Landscape
Management Plan” for the Buffer Zone of the project and
submit with the “forest proposal”.

32. Certificates :All the undertakings, certificates,
undertakings etc. should be prepared, signed by the
authorised signatory and submitted with the “forest
proposal”.

33. Limitations of Satellite Imageries :The satellite
imageries of FSI, NRSA obtained with LANDSAT-III
scanner is having serious limitations, when analysing
“False Colour Composite” (FCC), LIDAR, determination
of species composition etc. when operating at a small
area. Moreover the angle of the scanner camera is very
important factor when determining “forest crown
density”.

34. Presentations before the Chief Wildlife Warden,
Principal Chief Conservator of Forests, State Wildlife
Board :The project proponent should ensure to have a
proper presentation before these authorities to submit his
arguments before the authorities. The presenter should be
prepared to answer the queries of the authorities.

35. Presentations before the National Tiger Conservation
Authority (NTCA, if required), Forest Appraisal
Committee (FAC), Standing Committee of National
Wildlife Board : The project proponent should ensure to
have a proper presentation before these authorities to
submit his arguments before the authorities. The
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presenter should be prepared to answer the queries of the
authorities.

36. Obtaining “wildlife clearance” : Most of the projects
will require “wildlife clearance” under the Section-
380(g) of Wildlife (protection) Act, 1972.

37. Obtaining Stage-I clearance : The “forest proposal” is
considered and recommended by the Forest Appraisal
Committee (FAC), MOEF&CC, GOI. After getting
“administrative approval” of the Hon'ble Minister,
MOEF&CC, the Stage-I forest clearance is issued.
Mostly Stage-I sanction is not revoked and valid for 5
years, after that renewal is required.

38. Compliance of the conditions stipulated in the Stage-I
:The compliance of stipulated conditions by the project
proponent, which includes transfer of non-forest land for
compensatory afforestation, depositing amount for CA,
Wildlife Habitat Management Plan, Safety Zone
Management Plan, Landscape Management Plan etc. to
CAMPA Authority. The compliance report is submitted to
the State Government and forwarded to the MOEF&CC
for acceptance.

39. Submission of the compliance report to the
MOEF&CC, GOI and obtaining Stage-II sanction:
That on the basis of compliance report of Stage-I, the
MOEF&CC issue Stage-II forest clearance.

40. Diversion order of the State Government :The copy of
Stage-II forest clearance is submitted to the State
Government. And the State Government issue, the “forest
diversion order”.

41. Forest harvesting and handing-over of the area :That
after issue of “forest diversion order”, the forest crop is
harvested in the diversion area. Project proponent is not
having ownership on the felled forest crop and required
to pay “harvesting expenditure” as assessed by the DFO
and sanctioned by the Conservator of Forests.

42. Correlation between statutory clearances and
financial closure : That normally Stage-I forest clearance
is required for consideration of the proposal of
“environment clearance”. After these two statutory
clearances are obtained, the financial institutions may
consider “financial closure” of the project.

The author believes that this article shall prove a mile stone
in understanding the energy needs of the country. The
project proponents shall be able to understand the various
mechanism of obtaining “forest clearance” under Forest
(Conservation) Act, 1980 and “wildlife clearance” under
Wildlife (Protection) Act, 1972. /@

Author is : Ravindra Nath Saxena, Former Principal
Chief Conservator of Forests, Madhya Pradesh
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EMPOWERING LOCAL COMMUNITIES
THROUGH MINOR FOREST PRODUCE IN
MADHYA PRADESH:

A PATH TO SUSTAINABLE LIVELITHOODS
AND CONSERVATION

Acharya Balkrishna, Swami Narsingh C. Dev, Bhasker Joshi, Anupam Srivastava, Rajesh Kumar Mishra

IVI adhya Pradesh, often referred to as the "heart of
India," boasts an extensive forest cover that
accounts for over 25% of its geographical area. The state
houses a significant portion of India's biodiversity and is
particularly known for its Minor Forest Products (MFPs),
which include a variety of medicinal plants used
traditionally and commercially. MFPs refer to forest-
derived resources other than timber, such as fruits, seeds,
bark, leaves, roots, gums, resins, and flowers. Many of
these products have been integral part of traditional
medicine systems, including Ayurveda, Siddha, and
Unani.Minor Forest Produce (MFP) plays a pivotal role in
the socio-economic upliftment of these communities by
providing livelihood opportunities, fostering sustainable
development, and preserving traditional knowledge
systems.This article explores some of the significant
medicinal plants found in Madhya Pradesh and their role in
the state's forest economy.Moreover, while popular species
like Amla, Tendu, Mahuaand Neem have dominated the
market, lesser-known species such as Kalmegh, Gokhru,
Safed Musli, and Shatavarican also be explored for similar
purposes.

MINOR FOREST PRODUCE: A VITAL RESOURCE

Minor Forest Produce includes non-timber forest products
(NTFP) such as fruits, seeds, leaves, roots, bark, flowers,
and honey, as well as medicinal plants. In Madhya Pradesh,
MFP forms a crucial component of the forest economy,
particularly for the tribal population, which constitutes
over 20% of the state's population. Key MFPs collected in
the region include mahua flowers (Madhucalongifolia),
tendu leaves (Diospyrosmelanoxylon), sal seeds
(Shorearobusta), and lac (produced by lac insects).Madhya
Pradesh's state policies, under the aegis of the Madhya
Pradesh State Minor Forest Produce Federation
(MPSMFPF), have focused on empowering local
communities by providing them with fair prices, facilitating
market access, and promoting value addition to MFPs. The
Minimum Support Price (MSP) scheme ensures economic
stability for forest dwellers, reducing their dependence on
exploitative middlemen.
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EMPOWERING LOCAL COMMUNITIES

The collection and processing of Minor Forest Produce
(MFP) in Madhya Pradesh provide livelihood for thousands,
with training in sustainable techniques maximizing yields.
Value addition, like tamarind pulp and honey packaging,
boosts income and creates jobs, especially for women and
tribal peoples. Additionally, preserving and integrating
traditional knowledge on medicinal plants ensures
sustainable resource use while blending traditional
practices with modern science.

ROLE OF MEDICINAL PLANTS IN LIVELIHOOD GENERATION
Apart from widely known MFPs, Madhya Pradesh's forests
are rich in medicinal plants that have significant
therapeutic value and economic potential. Some of the
less-publicized medicinal plants in the region include:

1.Phyllanthusemblical.(Amla)

» Parts used: fruits, leaves, stem, and roots

» Medicinal Uses: used in Herbal medicine for its
antioxidant and immune-boosting properties

» Economic importance: processed foods (juices,
murabba, pickles, candies, jams), nutraceuticals (powder,
capsules, Triphala, Chyawanprash), cosmetics (hair oils,
skincare products), agro-industrial applications (seed oil,
dyes, tannins)

> Potential: frequent uses in herbal medicine as in
formulations such as Triphala and Chyawanprash, may
promote rural entrepreneurship and expanding domestic
and export market. Commercial value of Amla in both
domestic and international markets.

2. Azadirachtaindica A.Juss. (Neem)

> Parts used: leaves, bark, and seeds

»Medicinal Uses: Neem has numerous medicinal and
pesticidal properties and is widely used in traditional
medicine.

> Economic importance: used for making various products
such as neem oil, neem soap, and biopesticides.

»Potential: various products of this plant are in demand,
both in the health and agriculture sector
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3. Diospyrosmelanoxylon Roxb. (Tendu)

»Parts used: leaves

»Medicinal Uses: used to make medicines

»Economic importance: Leaves are traditionally used for
rolling tobacco known as beedi (local cigarettes)

» Potential: Valorization of leaves for eco-friendly
packaging and fruits for health food products.

4. Tinosporacordifolia(Willd.) Hook.f. & Thomson(Guduchi)

»Parts used: Stem

»Medicinal Uses:known for its immune-boosting
propertiessoused in traditional medicine to treat various
ailments.

»Economic importance: used in making health tonic and
supplement.

> Potential: increasingly being recognized for its
commercial potential.

5.Andrographispaniculata (Burm.f.) Wall. ex Nees

(Kalmegh)

> Parts used: aerial parts, roots and whole plant

»Medicinal Uses: used in the production of herbal
medicines, teas, and supplements.

»Economic importance: used by the industries for herbal
health product market

> Potential: it is potential in making herbal medicines.

6. Withaniasomnifera (L.) Dunal (Ashwagandha)

> Parts used: leaves, flowers, bark, stemand specially the
roots

»Medicinal Uses:used in Herbal medicines and
supplements.

»Economic importance: used by the industries for herbal
health product in the form of food supplements and
immunity booster products

»Potential: It has significant commercial potential due to
its stress-reducing and health benefits.

7. Aegle marmelos (L.) Corréa(Bael)

» Parts used: fruits and bark

»Medicinal Uses:used in treatment of asthma, diarrhea,
and other conditions

»Economic importance: used in the preparation of
summer drinks also used in the preparation of salads in
houses.

> Potential: can used in herbal medicine to treat swelling,
and to overcome sunstrokes.

8. Annona squamosa L. (Sitaphal)

> Parts used: fruits and seeds

»Medicinal Uses: used to treat cardiac disease, controls
blood pressure and helps to fight skin and hair related
problems.

»Economic importance: used in preparing custard apple
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ice cream, sitafal shake, cosmetic products and as an
organic pesticide
»Potential: high nutraceutical potential for medical food.

9. Mucunapruriens (L.) DC. (Kenwachh)

» Parts used: whole plant

»Medicinal Uses: Parkinson's disease, seeds in male
infertility, nervous disorders, dysentery, diarrhea,
snakebite, cancer, diabetes, dysmenorrheal, delirium,
gout, sterility, gonorrhea, muscular pain, rheumatic
disorder, impotence, tuberculosis, cough, blood purifier,
diuretic, uterine stimulant.

» Economic importance: The high demand for L-DOPA in
pharmaceuticals ensures a lucrative market for seed
collectors.

> Potential: Used in preparation of various herbal drugs in
Ayurveda, Unani, and Siddha systems of medicine, to
treat various ailments.

10. Gymnemasylvestre (Retz.) R.Br. ex Sm. (Gudmar)

> Parts used: leaves

»Medicinal Uses: the dried leaves and extracts have been
used to treat eye diseases, allergies, constipation, cough,
dental caries, obesity, stomach ailments, and viral
infections

»Economic importance: used as lozenges, mouthwash, or
tea diminishes the sugar level. Also used by modern and
herbal drug industries.

»Potential: powder used as a destroyer of glycosuria, and
is believed to neutralize the excess sugar present in the
body.

11. Chlorophytumborivilianum Santapau & R.R.Fern.
(Safed Musli)

Parts used: tuberous roots

Medicinal Uses: being promoted as
anaphrodisiac,adaptogenic, and immunomodulatory herb,
since over the centuries in traditional medicine.

Economic importance: Its tuberous roots have high
market demand, offering significant economic potential for
pharmaceutical industries and export markets.

Potential: cultivation of Safed Musli provides a lucrative
income source for farmers, promoting sustainable
agriculture and rural development.

12. Gloriosasuperba L. (Karihari, Visalya)

> Parts used: root, tuber and leaves while, the major
constituents were rhizomes and seeds

»Medicinal Uses: used as a tonic, anti-periodic, anti-
helminthic and also againstgout,snake bites, and
scorpion stings.

»Economical: is of high economic value in the
pharmaceutical industryfor colchicine extraction

> Potential: it serves as a source of income for rural and
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tribal collectors. such as, bronchitis, jaundice, hepatitis, contraception,
tumor, abortion, malaria, skin disease,etc.
13. Abrusprecatorius L. (Gungchi) Economical: Moreover,cultivated as an ornamental plant
Parts used: seeds and is used to make jewelry (rosaries) and toys for children.
Medicinal Uses: used for the treatment of various ailments  Potential: seeds contain a toxic protein known as abrinin




herbal formulations.

14. Abutilon indicum (L.) Sweet (Kanghi)

> Parts used: whole plant

»Medicinal Uses: used in facial paralysis and joint
disorders, used in toothache and tender gums.
Demulcents of leaves are locally applied to boils and
ulcers. Also indicated as a uterine tonic as well as an
aphrodisiac mentioned in Ayurveda.

»Economical: used by pharmaceutical companies to make
medicines and found utility in agriculture as well, serving
as a green manure and aiding in soil improvement.

»>Potential: as a source of natural fibers for textiles

15. Vachellianilotica subsp. indica (Benth.) Kyal. & Boatwr.
(Babool, Bamur)

> Parts used: bark, root, gum, leaves, pods and seeds
»Medicinal Uses: It is useful for treatment of venereal
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diseases, nausea, burns and wounds, stomachache and
diarrhea.

»Economical: used by the textile industry as a dyeing and
finishing agent. Also in manufacturing of many goods and
as sweeteners by the bakeries.

> Potential: extensively used as a browse, timber and
firewood species. Also have various pharmacological
properties and therapeutic uses.

Government Initiatives and Support in Madhya Pradesh
Despite its potential, the MFP sector in Madhya Pradesh
faces challenges such as inadequate infrastructure, limited
market access, and the impacts of climate change.To
address these, the M.P.Government has launched key
initiatives to empower local communities and promote
sustainable use of Minor Forest Produce (MFP):

1. State Medicinal Plant Board (SMPB): Supports
sustainable harvesting and cultivation of medicinal plants
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while conserving biodiversity with community
involvement.

2. Van DhanVikas Kendra (VDVK): Focuses on MFP
collection, processing, and marketing by tribal
communities, offering training and creating employment.
3. MFP Federation & Livelihood Support: Links tribal
collectors to local and national markets, ensuring fair prices
and providing financial support for sustainable practices.
4. Medicinal Plant Conservation Areas (MPCA): Conserves
medicinal plant biodiversity with local participation to
preserve traditional knowledge.

Conclusion

The forests of Madhya Pradesh, rich in
biodiversity, hold immense potential to empower local
communities through the sustainable management and
utilization of Minor Forest Produce. By focusing on
medicinal plants alongside other MFPs, the state can
ensure the socio-economic upliftment of its tribal and
forest-dependent populations while conserving its

Y

ecological heritage. Through a synergistic approach
involving policy frameworks, community participation, and
technological advancements, the potential of MFPs as a
tool for rural empowerment can be fully realized.
Additionally, promoting research on lesser-known
medicinal plants can unlock their commercial potential,
while fostering public-private partnerships can help
establish processing units and improve market access.
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BLUE TEA:
A NATURAL ELIXIR FOR HEALTH

Ashish Kumar Yadav, Darshita Rawat, Kumud Dubey, S.D.Shukla & Dharmendra Kumar

Introduction

Clitoriaternatea, commonly known as the
butterfly pea, blue pea, or blue tea, is an herbaceous
plant belonging to the Fabaceae family. It is renowned
for its vibrant blue flowers and has been traditionally
used in various cultures for its medicinal properties,
culinary uses, and as an ornamental plant. This
comprehensive overview delves into the botanical
characteristics, phytochemistry, pharmacological
properties, and diverse uses of Clitoriaternatea.

Botanical
X Classification Habitat
Kingdom:  Plantae and Distribution
Clade: Angiosperms Clitoriaternatea is
Clade: Eudicots native to tropical Asia
) . but has spread to
Clade: Rosids various tropical and
Order: Fabales subtropical regions
Family: Fabaceae worldwide. It thrives in a
Genus- Clitoria wide range of soil types,
— from sandy loams to
Species: C. ternatea heavy clays, and is
commonlyfound in

disturbed areas, open
fields, and as a garden plant.
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Morphology

Roots: The plant has a robust root system
with a taproot that penetrates deep into the soil, aiding
in drought resistance.

Stems: The stems are slender, twining, and
can climb or trail, often requiring support from
surrounding vegetation or structures.

Leaves: The leaves are pinnate, typically
comprising 5 to 7 leaflets. The leaflets are ovate to
elliptical, smooth, and arranged alternately.

Flowers:The most distinctive feature is the
bright blue flowers, although white and purple
varieties also exist. Each flower has five petals with a
prominent keel petal. The flowers are solitary or in
axillary racemes.

Fruit: The fruit is a flat, linear pod containing
several seeds. The pods dehisce upon maturation,
releasing the seeds.

Phytochemistry

Clitoriaternatea is rich in bioactive compounds that
contribute to its medicinal properties. The primary
phytochemicals include:

1. Flavonoids:

Kaempferol: Exhibits antioxidant and anti-
inflammatory activities.

Quercetin: Known for its antioxidant, anti-
inflammatory, and anticancer properties.
Myricetin: Possesses antioxidant and anti-
inflammatory effects.

2.Tannins:Tannins are known for their astringent
properties and contribute to the plant's anti-diarrheal
effects.

3. Alkaloids:
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Clitoriacetal: Exhibits
antimicrobial and anti-
inflammatory activities. nt: Traditional
Ternatins:Responsible medicine has
for the blue pigment in used

the flowers, with Clitoriaternat
antioxidant properties. ea for its

4. Saponins:Saponins nootropic %
are known for their effects, TS

> Cognitive
Enhanceme

immune-boosting and cholesterol-lowering effects. enhancing
5. Phenolic Compounds:These compounds memory and
contribute to the plant's antioxidant capacity. cognitive

function. Studies have shown that the plant
extracts can improve learning and memory by
increasing acetylcholine levels in the brain.

Pharmacological Properties
> Antioxidant Activity: Clitoriaternatea exhibits

potent antioxidant activity due to its high flavonoid
and phenolic content. This activity helps neutralize
free radicals, protecting cells from oxidative stress
and reducing the risk of chronic diseases.

> Anti-inflammatory Effects:The plant's flavonoids

and alkaloids have shown significant anti-
inflammatory effects, making it useful in treating
inflammatory conditions such as arthritis and
asthma.

> Antimicrobial Properties:Clitoriaternatea

possesses broad-spectrum antimicrobial activity
against bacteria, fungi, and viruses. This makes it
valuable in treating infections and as a natural
preservative.
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Anti-diabetic Effects:Research indicates that
Clitoriaternatea can help regulate blood sugar
levels by enhancing insulin secretion and
improving glucose uptake.

Anxiolytic and Antidepressant Effects:The
plant has been used traditionally to alleviate
anxiety and depression. Scientific studies support
these claims, showing that Clitoriaternatea
extracts have anxiolytic and antidepressant
properties.

Anti-cancer Potential:Preliminary studies
suggest that Clitoriaternatea exhibits cytotoxic
activity against various cancer cell lines, indicating
its potential as an anti-cancer agent.

[Senefits
of Butterfly Pea

e Antioxidants

e Anti-Inflammatory

* Weight Loss

e Regulating Diabetes

* Brain Health

» Lowrers the Risk of Cancer
- -’éﬁeduce Blood Pressure
~ e Aid Digestion

s Good for Eyes

* Anti Aging

e Boosts Hair Growth

* Natural Food Colorant
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Uses of Clitoriaternatea

Traditional Medicine:Clitoriaternatea has been used

in Ayurvedic and traditional Chinese medicine for

centuries. It is used to treat various ailments,

including:

> Respiratory Disorders: The plant is used to treat
asthma, bronchitis, and other respiratory
conditions.

> Digestive Issues: It is used as a remedy for
diarrhea, dysentery, and constipation.

> Nervous System Disorders: The plant is used to
enhance memory, reduce anxiety, and treat
neurological disorders.

> Skin Conditions: It is applied topically to treat
skin infections, wounds, and ulcers.

> Modern Medicine:Research has led to the
development of various pharmaceutical
formulations using Clitoriaternatea extracts. These
include:

Memory Enhancers: Supplements and medications

aimed at improving cognitive function.

> Anti-diabetic Drugs: Formulations to help
manage blood sugar levels.

> Anti-inflammatory Medications: Products for
treating inflammatory conditions.

Culinary Uses: Clitoriaternatea is used in culinary
applications, particularly in Southeast Asia. The
flowers are used to color food and beverages
naturally. Popular uses include:

> Blue Tea: The flowers are
steeped in hot water to produce
a vibrant blue tea, which can be
consumed hot or cold. Adding

lemon juice turns the tea purple _ 4
due to a pH change. —
> Rice Dishes: The flowers are ! 4
used to color rice, such as in the % “
Malaysian dish nasikerabu. :
> Desserts: The flowers are used
to color and flavor desserts, including cakes and
jellies.
Ornamental Plant: Due to its striking blue
flowers, Clitoriaternatea is widely cultivated as an

ornamental plant. It is used in gardens, landscaping,
and as a climber for trellises and fences.

Agriculture: Clitoriaternatea is used in
agriculture for soil improvement and as a cover crop.
Its robust root system helps prevent soil erosion, and
it fixes nitrogen in the soil, enhancing soil fertility.

Dye Production: The blue pigment from the
flowers is used as a natural dye for textiles, offering
an eco-friendly alternative to synthetic dyes.
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Conclusion

Clitoriaternatea, with its striking blue flowers
and wide range of uses, is a plant of significant
importance in various fields. Its rich phytochemical
profile and diverse pharmacological properties make it
a valuable resource in traditional and modern
medicine. Additionally, its culinary, ornamental,
agricultural, and dye-producing uses highlight its
versatility. Continued research and development could
further unlock the potential of this remarkable plant,
contributing to health, agriculture, and sustainable
practices.

ICFRE-ERC, Prayagraj, India
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CONSTRUCTION OF AAKADIA PANCHAYAT
BHAWAN WITH THE HELP OF DONKEYS

Rana Sajjan Singh

I n the year 2004, at the Aakadia panchayat Sachiv Shri He also supplied supplied vegetable & oil drums bringing
Rajesh Kanesh had hired donkeys from Maharashtra them by boat to Aakadia, Chilagada, Jal sindhi and sakarja
brought them to Aakadia village (Alirajpur Tahasil), of then panchay at by motor boat.

Jhabua district by motor boat and had constructed a
Panchayat Bhawan. Since there no road available for
transportation the rural and backward area of Mathwad
region.

MEETING THE VILLAGERS villagers
of Hafeshwar and Aaksdia.

e h-":-' B i e
Hence, the then Sachiv of village Aakadia Mr. Rajesh

Kanesh hired these donkeys from Maharashtra and built a
Panchayat Bhawan.

vegetable & oil dru

Rana Sajjan Singh,
Mathwad, Alirajpur
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LEGAL INTERVENTION SOUGHT FROM
THE NGT TO PREVENT HABITAT FRAGMENTATION
WITHIN THE ECO-SENSITIVE ZONE (ESZ) OF
PENCH TIGER RESERVE MP, IN PRIVATELY
OWNED LAND.

By Captain Brajesh Bharadwaj

INTRODUCTION:

This article examines
the circumstances that
prompted the author to seek
legal intervention from the
Hon'ble National Green
Tribunal (NGT) following the
exhaustion of official channels
and the subsequent issuance of
a favourable order dated
21.09.2023 in Original
Application No. 92/2023 (CZ)
by the Hon'ble NGT (CZ)
Bhopal, the case argued by the
author. The concern articulated
pertains to the cessation of
extensive habitat fragmentation
of terrestrial and aquatic
habitat on a large private land
situated within 200 meters from
the core area boundary(PA) of
the Pench Tiger Reserve in 28 AM
Seoni, MP specifically within GV v
the eco-sensitive zone(ESZ) and
the Khawasa buffer zone in the
village of Awarghani, near the Touria gate. The Awarghani
village is listed in the fringe area.

| atituoe
21.73752065°

FOLLOWING ARE SHORT FACTS OF THE
PROJECT:

Land measuring 7.19 hectares adjacent to the core
area boundarywas purchased by ascheduled tribe(ST)
personwith an existing pond (Nandu Talab area 1.5
hectare)to build anupscale luxury resort project.The land
owner was backed by politically influential person and both
individuals were not locals. Other adjacent lands were also
purchased to enlarge the area. Nandu Talab is frequented by
tigers and wild animals due its proximity to the forest and a
natural stream. Farmhouses and lavish resorts are located
nearby. After purchasing the land, the existing Nandu talab
(pond) area 1.5 hectares was illegally excavated without
any government permissions, using heavy earth moving
machinery causing disturbance to wildlifeand the violation
of the provisions of ESZ notification of Pench Tiger
Reserve MP. High mudmound barriers (12ft. high) were
landscaped from the extracted mud into a new border wall
running across several acres facing the core area.The entire
sie-32  offure,
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land along the core area
boundary was fenced with
prohibited high RCC and
chain link fencing (over 7 ft.
high). Deep open trench was
also dug along the jungle side
facing the natural stream
which is at high risk of
clogging due to siltation from
the site.Few rooms with
amenities were also built
within 100 meters from the
pond.Thus, the local area
dynamics were artificially
altered, preventing tigers and
other wild animals, drinking
from the already existing
pond (Nandu talab) and
permanently obstructing the
existing tiger dispersal route,
which affected tiger breeding
habitat. Fragmentation of
tiger habitat occurred in
private land due to the
conflicting land/water uses. The project attracted wide news
print coverage.

¥ GPS Map
[Camara Lite |

80881, India

Longitude

79.35596824°

Maond

COMPLAINTS THAT WERE PREVIOUSLY FILED
WITH AUTHORITIES:

Citing wrongs and the necessity to minimize the
negative impact of such activities on the fragile eco-system,
there were several complaintsmade by the author to the
concerned officials of the State and Centre Government for
imposing ban on illegal aforementioned activities.Despite
the Collector Seoni temporary stay order, illegal work at the
site continued.Due to territorial jurisdictional issues related
to forest administration in revenue areas of tiger reserve,
despite the repeated objections from the tiger reserve
authorities the stay order was lifted, and work resumed.
Thereafter Hon'ble NGT intervention was sought. NGT
constituted an expert committee and issued instructions for
submitting reports following site inspections. SFRI Jabalpur
was directed to submit a seasonal wildlife report. On expert
committee's request author was present during the site
inspection.
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ISSUES RAISED BEFORE THE HON'BLE NGT FOR

RESOLUTION:

» Removal of entire high boundary wall/fencing of the
property causing hindrance to wild animals.

» Removal of stone pitching at the pond that prevented
the herbivores from drinking and risk of skidding.

»  Filling up the trench along the jungle side to prevent
wild animals falling inside and to prevent flow of
silage to natural stream.

» Removal of high mud mounds causing obstruction to
the spillover tiger movement.

» Removal of rooms being located within 100 meters of
natural pond. (LAC decision prohibited any
construction within 100 meters of pond).

“The fringe areas around tiger reserve have
corridor value, and their ecological sustainability is
important to prevent the area from becoming ecological
sinks on account of overuse of resources and “unwise land
use”. Fringe area revenue village-Awarghani is listed in
“zone of influence” (ZI), being within 1Km from the
boundary of PA, TCP Zone of influence.” (National Tiger
Conservation Authority NTCA Gazette Notification No.
15-31/2012-NTCA dated 15.10.2012 (NGT e-filed
document). The applicable relevant section is as follows:
Section 16.5. para 2). The aforementioned section was
emphasized during the case arguments.

HON'BLE NGT(CZ) FINAL ORDER:

37. In view of the above discussion and in light of
the order dated 26.04.2023 passed by the Hon'ble Supreme
Court of India quoted above in T.N. Godavarman's case, we
direct the respondent is as follows:

1. The respondents are directed to strictly follow the
guidelines and also the provisions contained in the ESZ
notifications pertaining to the respective areas with
regard to prohibited activities, regulated activities and
permissible activities.

2. While granting environmental clearance or forest
clearance the respondents are directed to strictly follow
the provisions contained in the Office Memorandum
dated 17.05.2022 issued by MoEF&CC with regard to
project activities in ESZ and other areas outside the
protected areas.

3. With regard to the trenches along the boundary it shall be
ensured that this trenches are not deep and shall be
provided with soil bunds along the boundaries of the
trenches, so that the animals do not get trapped and fall
into the trenches.
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Prntea mom
THE TIMES OF INDLA

Madhya Pradesh: NTCA takes up complaint against
upcoming luxurious resort near Pench

TNN | May 4, 2022, 0830 PM IST

BHOPAL: National Tiger Conservation Authority (NTCA) has sent a letter to
the Chief Wildlife Warden (CWW) of Madhya Pradesh seeking action taken
report on a complaint against an upcoming luxurious resort of a size of
football ground close to Pench Tiger Reserve in Seoni districl.

itis alleged that the site is being diverted very close to the park’s core
boundary for ecologically unsustainable use which would directly affect
the dispersal of spillover populations of tigers and other wild animals.

EI?TL\IES OF INDIA
NGT seeks report on resort, water park near Pench

Sep 5, 2022, 08.18 AM IST

Ay
¥

Nagpur: The principal bench of National Green Tribunal (NGT) has sought
action taken report from joint committee on the controversial construction
of a high-profile resort hardly 200 metres from the boundary of core area
of Pench Tiger Reserve (PTR) in Madhya Pradesh.

TOIl in April this year reported how concrete construction of a huge
reservoir, allegedly for an adventure and aqua park, came up close 1o the
boundary of the core area near Turiya gate in Khawasa buffer and also
eco-sensitive zone (ESZ) right under the nose of forest officials.

Green crusader from Chhindwara Capt Brajesh Bharadwaj turned out to
be a whistleblower and on April 8 lodged a formal complaint about the
mega construction with deputy director-general of forests, MoEFCC,
Bhopal, Natlonal Tiger Conservation Authority (NTCA) and MP wildlife department. A copy was also sent to the NGT, Delhi, by
post.

Judicial member Justice Arun Kumar Tyagi and expert member Dr Afroz Ahmad treated the complaint as original application
and sought a factual position and action taken report from the authorities concemned.

A five-member joint committee was set up to investigate and submit report to the NGT. It will include representatives of
MoEFCC's regional office, Bhopal, MP PCCF (HoFF), Pench field director, MP Pollution Control Board, and Chhindwara collector.

The NGT has asked the committee to conduct joint visits and look into the grievances of the complainant and take requisite
remedial action by following due process of law. The action taken report has to be submitted in two months. The next hearing

Is slated for October 17, 2022, . R .
Abstract of the NGT orders published in times of India
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4. Instead of the metallic wired fencing, these fences should
be replaced with bio-fence with the involvement of local
Forest Officers. The bio-fence of appropriate height and
plant species shall be identified by the Forest Department.
The bio-fence would also act as a habitat for birds, animal
and provide necessary protection and feed to the
herbivorous animals as well.

5. The stone pitching along the ponds that prevents the
animals to walk over to the ponds for drinking water
shall be rectified. The Authorities may ensure that the
stone pitching shall be covered with soil and grass bed to
be created on the soil along the bank of the pond. The
slope of the banks of the pond shall be such that there is
free movement of animals to the pond.

For Further Readings Of NGT Order Visit The Link...

https://greentribunal.gov.in/casestatus/caseNumberData?zo
ne_type=3&case_type=1&case_number=92&case_year=20
23

MG

Officers Designated By The Government to Inspect The Site In Question Author is: Ex-International

Airline Pilot (AirMacau). Widely travelled.

The Natural
World is so
beautiful.....

We need to
worship it, admire
it, praise it and
protect it from all
the evils.

ME 8& MY EARTH
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PILGRIMAGE PLACES & TIGER RESERVES
NOT PICNIC SPOTS,
MAINTAIN THEIR SACTITY: SC JUDGE

Nagpur: Pilgrimage centres and tiger reserves are not
mere pichic spots, and it is imperative to maintain their
sanctity, emphasised Supreme Court judge justice BV
Nagarathna. She advocated the need for measures to
regulate the number of vehicles and tourists entering
eco-sensitive zones, such as the Char Dham sites or
forests, to prevent overcrowding while preserving the
serenity of the sacred destinations.

Delivering the 4th GL Sanghi memorial lecture at the
Maharashtra National Law University (MNLU) in
Nagpur on Saturday, Justice Nagarathna delved into
the pressing issues of forest fires, landslides, floods,
extreme weather events, urban heat islands, and air
and water pollution that plague various regions of the
country.

Justice BV
Nagarathna
structured her
discourse into
four segments,
encompassing
the constitutional
rights and duties
pertaining to the
environment, the
existing
environmental
jurisprudence in
India, novel
challenges
posed by climate
change to the
legal order, and
the necessity for
judges and advocates to be well-versed in these
matters.

The SC judge said that climate change poses
multifaceted threats not only to a stable environment
but also to human life, impacting the right to health,
which is an integral component of the right to life. She
highlighted the potential consequences of climate
change, such as shifts in vector-borne diseases, rising
temperatures, droughts, food supply shortages,
storms and flooding, particularly for those living in
coastal areas.

Discussing environmental justice, Justice Nagarathna
asserted that it should be viewed within the broader
framework of justice rather than in isolation. She
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underscored the paramount importance of addressing
climate change compared to other risks while
acknowledging the equally perilous nature of social
polarization, misinformation, and the adverse
outcomes of artificial intelligence and cyber
technologies.

She cautioned that even well-intentioned policies
aimed at promoting environmental justice must be
scrutinised for their broader implications. She cited the
example of road-widening projects, which are often
intended at ensuring smooth traffic movement and
reducing fuel consumption. However, she pointed out
that such projects may lead to a greater number of
cars on the roads, resulting in ecological implications
such as loss of forest cover and soil erosion, as well
as increased
vulnerability to
disasters due to
increased tourist
access and
pressure on
available
resources.

She advocated
for imposing
limits on the
number of
tourists visiting
particular
destinations,
such as
Badrinath,
Kedarnath,
Yamunotri, or
Gangotri, and maintaining data at relevant stations to
prevent excessive pressure on the environment and
infrastructure while preserving the sanctity of these
sacred sites. Justice Nagarathna also called for
declaring certain areas as inviolable, recognizing their
biological significance, heritage value, and role in
harboring biodiversity and mitigating the acceleration
of climate change.

On the promotion of tiger safaris in the name of eco-
tourism by some govts, Justice Nagarathna cautioned
against the risks of putting stress on ecosystem and
disrupting wildlife. She emphasised the need for govts
to prioritise the ecosystem of the area and impose
restrictions on the number of vehicles and human
presence in tiger reserves to ensure effective
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conservation efforts.

Justice Nagarathna on GL Sanghi
GL Sanghi was a leading member of the Nagpur bar
association. He was designated as senior counsel of
the Supreme Court. "There was no branch of law
which was untouched by Shri Sanghi. His sheer
power of logical reasoning, careful analysis and clarity
of thought contributed immensely in the development
of law. Modest, simple and unassuming, he also
helped those who sought legal help from him,
irrespective of their stature or economic position. He
possessed a rare combination of unquestionable
integrity, sterling character and high moral values,"
Justice BV Nagarathna said.

Nagpur: Pilgrimage centres and tiger reserves
are not mere picnic spots, and it is imperative to
maintain their sanctity, emphasised Supreme Court
judge justice BV Nagarathna. She advocated the need
for measures to regulate the number of vehicles and
tourists entering eco-sensitive zones, such as the
Char Dham sites or forests, to prevent overcrowding
while preserving the serenity of the sacred
destinations.

Delivering the 4th GL Sanghi memorial lecture
at the Maharashtra National Law University (MNLU) in
Nagpur on Saturday, Justice Nagarathna delved into
the pressing issues of forest fires, landslides, floods,
extreme weather events, urban heat islands, and air
and water pollution that plague various regions of the
country.

Justice BV Nagarathna structured her
discourse into four segments, encompassing the
constitutional rights and duties pertaining to the
environment, the existing environmental jurisprudence
in India, novel challenges posed by climate change to
the legal order, and the necessity for judges and
advocates to be well-versed in these matters.

The SC judge said that climate change poses
multifaceted threats not only to a stable environment
but also to human life, impacting the right to health,
which is an integral component of the right to life. She
highlighted the potential consequences of climate
change, such as shifts in vector-borne diseases, rising
temperatures, droughts, food supply shortages,
storms and flooding, particularly for those living in
coastal areas.

Discussing environmental justice, Justice
Nagarathna asserted that it should be viewed within
the broader framework of justice rather than in
isolation. She underscored the paramount importance
of addressing climate change compared to other risks
while acknowledging the equally perilous nature of
social polarization, misinformation, and the adverse
outcomes of artificial intelligence and cyber
technologies.

She cautioned that even well-intentioned
policies aimed at promoting environmental justice
must be scrutinised for their broader implications. She
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cited the example of road-widening projects, which
are often intended at ensuring smooth traffic
movement and reducing fuel consumption. However,
she pointed out that such projects may lead to a
greater number of cars on the roads, resulting in
ecological implications such as loss of forest cover
and soil erosion, as well as increased vulnerability to
disasters due to increased tourist access and
pressure on available resources.

She advocated for imposing limits on the
number of tourists visiting particular destinations, such
as Badrinath, Kedarnath, Yamunotri, or Gangotri, and
maintaining data at relevant stations to prevent
excessive pressure on the environment and
infrastructure while preserving the sanctity of these
sacred sites. Justice Nagarathna also called for
declaring certain areas as inviolable, recognizing their
biological significance, heritage value, and role in
harboring biodiversity and mitigating the acceleration
of climate change.

On the promotion of tiger safaris in the name
of eco-tourism by some govts, Justice Nagarathna
cautioned against the risks of putting stress on
ecosystem and disrupting wildlife. She emphasised
the need for govts to prioritise the ecosystem of the
area and impose restrictions on the number of
vehicles and human presence in tiger reserves to
ensure effective conservation efforts.

Justice Nagarathna on GL Sanghi

GL Sanghi was a leading member of the
Nagpur bar association. He was designated as senior
counsel of the Supreme Court. "There was no branch
of law which was untouched by Shri Sanghi. His sheer
power of logical reasoning, careful analysis and clarity
of thought contributed immensely in the development
of law. Modest, simple and unassuming, he also
helped those who sought legal help from him,
irrespective of their stature or economic position. He
possessed a rare combination of unquestionable
integrity, sterling character and high moral values,"
Justice BV Nagarathna said.

News courtesy: Times of India
New Dehli
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g, 71 3R IWR 9 a7 Hedl H 3y FHers ARAHHU 3R IGH B! A & 1T H1g TagrT Wi daR gt
forar | vew B 9ol sifamau REFAR F § | a8t sy WHR o sifawmaur Awm § A1 6! 81 AR
1,90,102 B3TR SRAYfId a1 &F §1 370 9 52,751 §aTR &7 H Sifassaor uran 71 g | adu & A Rya, fafe=m
R ReAR H D13 it Suw sl uexy gt g |

qd o= 430l & aF | sifamau ot [

U Ui 9rdt o uid 9 120 9, <ifdhd 9 7ed UG & SiTet ol 34T 31U 718 ol & it § 81 Sifdshau &l
W 9IRA § 71 A urw| sy vt feelia SifgRar & 11 foid SRR H 12 §9IR 957 3aRW RGfad a7 & o
SHferHoT urar T § |

MBI ATAR- JTVT H 46 IR AT News courtesy: INDIAN BRAKING NEWS
I RAUR- 4R T 4360 33T

fao1g 8- WAl H 4034 AT

IR Rig M- ARSR H 25601 B,

fadliy 3ifgRaR- BARGR — 12,957 §AHAR
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7qﬁ!ﬁ a%‘r d
_ Y §%?

B EE NEWS 2=

Hifaes fezara
drefi=it Fareerar

& gad U1 4T 9 URA & go! Tear ¥ g ure 9
g,

HafRal & w6l &) daw # g fwra defed ur deva.
F-H 3 gaIS g ¥ ISH HRA F GRMAE e S5 §
thgdh Urgae] & g Warl Uer &d 9.

AfpT < <xF W F& P gad € ToRT 7, 7a §19R
Ml & AN o [T ST B S I O Garshi &
PRI YR H 91 T | Ul 14 a1 3 e 1R 7.

1990 & TRI® & HH HTA-3ATd 5 HIIS I &S] ard
iG] @1 TeaT SIS A9 B Gdl B aolg o
JHNET YT W T TR, SIeadIthrd ARl & fore s
g%eﬁ TR-WRAsd <t FaR® garg, st gl & e uras

W 31 Sfeard 959 &1 75 KUl & gaifaw, |rd 2006
T O3l o Al H S3adIthAIP gal & Sxdrd IR
yfasy T ¥ $© 3w § G @) Aidt J fRrae o
Afh Y I HH o yenfaai Ui off, fFoR 3971 dar
SR AT 3R 3 91 ¥ 98 WIS A TH U a1 UgT.

IARFHT gHAIME TR SHd § UHIRIg sieggd o
HEI T g, "3 H 371 U} o) Aid &) 9oig 9 °Urdsd
et 3R TpHur Hhell. 3T Ui 9N | B Ui dr@
SRR RIER

Year:8 Issue-32, Bhopal, October to December. - 2024
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uig ar@ A B W Y g2

IARHT gHIAIMS TNRITE S § UHIRId sieggd o
HET1 71 ], "3 H 37 uférdl o1 Aid &t aoig § grds
et 3R TpHur Bl 3T Ui I | BT Ui dr@
SRR RIER

T & U a9 AR R fyfaaeas & Ry wwa
3ffer ufdtas difersht & Werad MR 3a1d T H8d ¢,
U HAT ST § b g v e ) 9w 7@d § 3 gAR
yafaror ¥ sadfar 3R St I 9R 71U 9FaR) B g
g Tgdqul YfAresT AT €. 39% famr St tha It

Ml & Wred | gl ot YffeT, a9 Siidl S e &
Tgd B YWifhd HRT 6.

it Sfial T gUR SHIRREH T 3ITT- 3T BT § S
AR StaT oI gHIfad BT &,

T SR IP gUR WS 3d Yai - gl &) Tear &
fiRge ¥ Ugd ok a1e #, Uaeiiie ®u T w9 g @
3faTe} aret HRAT forat ok gl & 99 forelt o ma
TG &R PI a1 B,

I3 el s @t e, Sirelt it ot TR ok ofa
319 & FAr B ard HREBT b WR B S B,

I3 U o o HH B arell galsli &) ! dg-
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Y & fom1 sfrarT ol B SH1aTel 96 18 SR I BHI
ST S SR BT AT HIAT IST

3R firgl &t iar} gew & are, 37 forall & aFd gg &)
T 4 B ¥ ifYe &t afS g3, Ji & 3 yeh 9t
Tear 2.

Memarstt 3 g of urar i g9 uua uggs Bt St
SaTET ardt e & 7 qay s o1, Sigi 7afk/l &
7al I T 3TH Y.

emarsft &7 3FH g o T1d 2000 3R 2005 & i,
QT & S1aTdl ge Dl 998 I 8 I HRAd U A A
SaTeT Al 1 1id g8 &, Ao ufd a9 <% Bl 9Hg 9
Ugd 81 aTelt 3t Jidl ¥ 69 3R SIeR BT THIH
ENGIRES

ARG & Ef HI geRA & e g w AR ga d
feaE

YRA H g &1 1517 geiifadl o gad 3iftie g
A1 UST I7H "ibe Ud d1ar g, YR g, araar
g fire €. 37 wenfadl 3 2000 & SUE &) YE3M1d A
T Hedqul @i fRrae St 39T sardt o
T 39 P HU: 98 WIAa], 95 B! 3R 91 WA
CARUR G ES

g & g 3R yarh fOweT firg # o S =u 3
fiRrge 31rs §, dfe A surel famrre ) A8t 8.

Memarsll & AR, "HRA H I 2019 HI U SHTUMAT
o 50 PRIS W e U & [bT MY, S g o wad
Y% §. R T0a # frar uggsit & wal & doft ¥
g & fo firgl R fiR xgd o

“yRd # gl @ fiRrae fedt ot uel ot gonfa & ama o
3T qH DI YU a9l IRTET § 3R ARSI & IR &
faqWd g & a1g Jad st fiRTace g

50 a8 3iE-32 aUre, 3raRd? A fdaR- 2024
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W 3 3379 959 RUIE & 3FUR, YRA 31 W
i sard) ord R & & srraurg Ffsd g wist
3Jd 3R ¥ AHIfGd &9 I givd ugsti &t ga-r o
Hd 9-asila 3 §.

I AR fIR1ge "Gl o H#8d Wari &t 3R 3URT
Hat g, o TR foiar 1 fawg g aaife gl &t
TReAT %fr fiR1ge A AT S0 R THRIAD THT
SArg."

SR A Tdra-t & & f ugrait & forg s @t
W arelt gars +f Mgl & i se1 @avr s g &,
Arel gad & Td ugsft &1 $ifid g% HA & BRI
g1t & @l B HH SR S Hl b RO Y
T AR TR ST 1S .

3P 3AQA1a1 WAT 3R Ig +ff 9} gHar g S
gl & o yifadl & 99d §9H & dliel 1)
3R AT 8.

dl 3a1 391 g 9199 16T I8 8 Ul giRebd

2, SIdif $© Ybd g S Iuig S .

s a1 20 Y &) gt a1, 396 WY W

JedIze 1Y AT Y 3R AR I8 ufq §71d & U
TR fYoid # Bis fear mar.

B & gU TP T | f&ur YR & 300 ¥ 3HfAH

faeedl & AUl HaT & HWR T BEAR W
gl & g5 1 o sifeHifbd Rk

g e fpu .

graifer 3t oft 3 et 7. gl 1 e Y

S & 1T 3 Sgd BIH B Bl oRERA ©

Mg

JATER et
R[S B AloTed A
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"HaqsI & yojardl aa

RIEGIIEHISI

3f, gagsT & yufardt &, a1 w1y ifa fAdd, I A3 BN FHIT,
3& TIER 34 § I UT 91 1 g w6k I | 9 NA TR S|
TR Hd ufaae, Y i Bl sread, 38 Ol 4 gl uRqy,
g IDI A T | RS JgU gert g+ & uRAd| SN B gHY UM
o) — feadragr varae ge ¥, Iuim sy gofurdt aF,

YT J HIY Ig YW T | JdgeT & @I Sid g |
AYST & SiEs S, STl T YT THAT 7T, TAY 3if%Ted FRY Al &
98 981 & $B IBEd| AR id IR e UTd | g-g Sfial b1 &d gH TR
T4 ey ot i@ 7,
1S foRe 8 HRa Sl 3{YPBR T g& gU 3UY,

GYR-YGR 9d I WY |
e < emed ww gfy, SIS T ERYE ¥,
&UTd IO UTd I | SR & ¥R SR

Y gt e T 3P,
Ty H S gd S ufafy|

RNI Regn. No. MPBIL/2016/69880
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_ Environment, qgigor,
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to the Mother Earth. s g fawai ur.
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Your articles, reviews, news, research papers etc. for publication in the magazme
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1 Bl JITST &1 UPpfd Calesi? - a=dl 3z dol.....

-2, PO INAUT U

A B 971 3R
I Safafder ot formar
A AR I a1
A FT UP Tl TorsT

31ERT 8| WRHY TP A I You rany/

g, Ug-ualt, piec-udd,
Sd ST, Us-U1Y |dig, e
qrae R, E-ugre g7
TP RUR AR ey
QIS 747 U7 W MY
fopar 7o 3R wrHIdTsdr %
1Y 3BT 3BT 1l bl
TR H g B
G IR0 I qHE o
&l -
= PU JAET, gRrardt
qHIEE: |
%1 g¢ 9W: UAl, g 4
|AEIGH: |

TRaQR § By gfor Hed 8-
TP I191 54 Pl & RIS gl 81 Th
qIAIE ¥ S1afSal &b SRR gl 81 Uh g
Y dIdIE! & SRISR gidl 8 | S g&f o1 UAl
& SIS BT ¢ | Ig I geff &t
IuAfar & g Far gl

3fYdag & %?éT Yad H Hg1 I
8- R O S 5 T g1 I a8 IaAT
2 8 8 g g7 U1 R I | At shaft
ekt TR BT SHTET AT M| & A
T Uifdfa 7Y g1 Gad! Uh g | §1d gU
B198 G, I8 A1 57 & 91U g R g,
IR Ug-ueh 7El-udd, T$-da, Wyl o
& %nlirs% | I8 W8 ¥4 34 UHR F1 R |

& 91 3R, od Hft g7 T
Ot SR gfa ot fefar aur ==t w3 ar
ITF Y-y a4 I UG, UgTS,
Sfa-s=gafl, gar, Srafafear 3 famr ok
=raf oft R uSTh | Ui faw uewl B G-
e 5 SHfUg U G & R & ®4
gl R JAST & Tolg TR A1 g1
I YA BT TSST ¢ | T6! IS Bt
30erraff HT AT ] 1 98T §HRT HidST §1
T8} gl WIBR 71 g frear, uafaror
1 81 I AT F HRUL, 3AF IR,
IS G YRTH 31T 7

Ts Necessany
ok Us

ygfaur Aa4r1 sfagrd & ual #:

YyRday & ygfaror I44r 3R
JaEHd fadw & gam dfewera o firas
A § | 3 SR §AR Ui g
Ui Ud 3P Uew! (@, I, g&, dd,
Sitg-Si-gaii ife) & ufd favy §wam ua
TUT ST &1 Iced AT g1 HT gRT

52 a8 332 AU,

EVERY Resoop L

I VOV CUT DowN THE THRES
of  FUTURE Wit

HStcoms Dowin

v wataRor feaw @ amaieE (AT 22 /05 /2017),
feamar ufoafiar & yor qwaR fastar T veft (6ear—12) &1 I8 faFen......

araeaz A fadas- 2024

Tae udd &1 gall &I Ui &t golt AT
ST E 1 9 ST & SR & 1 3 gl o i
J9% UH & THIS BT ATSNAHT BT ATUR,
Maef uda ot Sa-fafauar g1

Rl Fa1e 3 witg gafaron
3R AIgH dF & TN BT 3D} IRE
JAFH TR U | el T I Dl
TSfAHT P FRIUT YR FA@T AT 37D
TR Grg)} & fARAN0r I ydr gatar g i
ST 3T PN TRy &3 H 8 YR
1Al 3 W, WgHE, IRATE, STd 3R
FT-g7iHEl ) U -guR IR fAdR aur
AEETR yuneh [dwRid &1 &Y | a8 wora!
R Saarg & i@ d 2| g wonel! el
935 9 O RE gad 1| FRgg ot Irgs-
Shac ¥ gad Al

URA & AT, 3RT <20 &
fafercr IRdl & arg, Sid, JaT Ugyor aul
31 3P} Bt IR HIA BT ITT 7
U UBR, 99 TG H HIad & §U P
FHRUT UGNl §¢ Tl 99 1272 F, foed
F S H71 TS UYH A HIIar S
ufasfeia foar e seEal gRI B3I
HU & HRU 9Iq a1g UGVl &1 Gal 961 dl
foeT 1 97 1863 ¥ fafe Tewmdl Tae
(GataRor HT) UIikd faar| AgRI
faacifvar & 2= &1d d Ial Ui B
3R A (Back to Nature) KIANES e,
ERECEIEHAGRIRICAREA AU AR
3 Al &1 769 Tl ¥ 1739 §
ST HafaT aur org gfgsifagr 3
JUST IYNT &I g
U IR & 9%, s 3t afyaarar
watga §, YA grR #1120 o wrarsdt
T, yafarur SH13figa &1 favdR goir
=g Siial & TRET Bt =M H v g3l

ME &MY EARTH

—

TRESENT .-

wr fafeen s grT amafra

= T 1962 §, 3mD!
StaQRat A BT Pt
RAP (@30 [
USRI g5 1 39 G |
S, qur s Sl
T & HUTE! & IR F
EIECARNKARIERIIRE R
Tar ga fos SSA. qur
3T DT ARIB] B
I0QT Y AN A B gAY
T 7| ufery &Y g |
H 3T E 1 3 RAD &
UHIYA & §Ig, AARHT
qgfarur & Ufd ST
G 91970 F
TFRRAHCT TeaQH
To-Ht BT 739 g3l I
1972 § 131 & ST
TR AP Tl gt SRAE, 3% 93 ggfao
Iqg S HIdg aur gedt 347 (Friends of
the Earth) 3if%&1d H 33|

YRA & Y@ g&f qarsh figra-:
yatafa g &7 T 31fid gHIa

T A IR USdl § saferd 99 rggdr
! fRufa fAfifa gt § O wisfaw Sary=t
R 307 GaT FHTS TR g @ g |
JdlE 31 gedl R & HiE ¥ yafadlg
AT R B § 1 HRT &b U g&f
a3 3fieia AYEaR 8-

fass TS &1 & Farait SAr=gra:

T 1737 B SR feargd & e
DT & & 1T SHFEIT G Tl YR &
HERIST 3143 Rig 7 o AP 1 1
M & T 981 AET & Wore! @) &
J&ll 1 Pred & AW Y | fasE Gl bl
SArGd! qUT D1 ot YT = IS BT
farty farar SR geff & 99 & yar o
39 UIUT 7 SH1gld &I S Sfciar &t
g1 TR 83 Tial & fasiigal 7 figra
fobar| 39 srara o 363 wafdadl &1 o=
TR | 3T 1S, YR R A A 7 &
g9 & 1 T 37 Sitdl o W& & oy
SIS IR fmar| 39 SHIFEIa BT g%
3Je2T geil B el U1 | I/ § fb
fasiis gurel & waerE &t gt g 7

IHI BT RIS g ia:

Tg I ITRIA S AT
&3 H I 1973 H URH g1 o1l It fored
P 19T Jdt TRIT (Gl T WRIS HSa)
J retor IS & WgANT A 97 e B
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IR HT T g1 detuare ¥g A 3
S 3G ST 9UT Taifd feas |
A S B 3, MUYR U
ST graerelt TTiat 1 arHtor Afgard st
oIt qUT IRT, S4 3N BI
IR FH Al b ford RITHTT T UR 3nfaya off|
ST P T ITD! SASNAHT UR Hbe

TYT YT ZTFAT ST PHie 31 SHeR! &b
A B Vb & o 93U Srd-awd|
fgd St 315 | 37517 &l § fags HR gai
P 9 H1 YA far 1| R ik a8 o1
TEIT MTUTT & &3 § ar, ot
I9@! 99f g3, qa MaIAT Bt
HIFRAHAT T T STaTg | G =T qul
fag=il & Iu®T w32 TaT| U SrereH,
I TWREI0T 1 491 §11 $B A, 39 a4
TREMUT 3R YFSiaT T JAWE HIFd B |
ST gardr g f o qur adefs Y
O € PR P! 8 R AP FTI I 39
TS B1 S S 3T 3rrsifaeeT & g I3

o i

October to December. - 2024

Year:8 Issue-32, Bhopal,

SSI

HIA I5T BT WA= GIdT BT SAT-ZAT:
HIT ST & yragre {5 & 2

IS (Silent Valley) fUd 31 33 a1t # IR
TaM aid Blel (@I3Hhs) & el fHad
SYHRU I W+ °Iet & A7 J ST ST
2139 urdt ¥ Suisfes=iy auf-a7 ud
3 g1 3 S R I IR W E 1 39
Y1l & STl § HFed] BT Sgd HH KT

3T 1 3 U1} B ufg ARG I YR

fd@ 91 (Biological Cradle) @1 off 3T
& et 8137 39 H gy Shtaerg aur
gyt are & fraa arelt $& gay gafaar
g Wt 81

$S IId Ugd hRd WBR A 39

&3 o safagga ufkarsar & fAafor &1
Aol feran ur1 53 QS 60 ATETE
faielt 3R AR &7 BT 10,000 BE
S R R varfad 8t 9 aeTr
=g 9Iet & gaiaror quT Sig fafded &1
TR WRT FYIfAT U1 SR 5
qgiaruIfde) auT e Wy Jat I} A
ITY 3ggHiy SR F1 39F 918 30
3R, 1979 PI B39 31 &l ¢TIl WAz
GRT SIAR B TIIHT TR B I ~ararerg
J T 31T a1l YR WBR A Fgd
EIA! 9UT NG oI P HRT AT
g1ct ¥ Safdggd doH1 oI b 3T 39
TG BT Ie-T Safafgedr

FAfed fRIu®) srigra:

38 FHfed & IG5 dC
guiig uf¥f ure uda y@ar g1 gt bt
Safafear sga wrod g1 39 &F IV §gHed

1 {
ME &MY EARTH

Land 11 ark of Chlpko
Movement

‘event of Chipko movement happened ~
y 19 in chamoli
and, India. where a group of
n hugged trees to prevent them from
eir actions inspired hundreds of
the grassroots level throughout the
1980's the movement had spread
idia and led formulation of people
est policies, which put a stop to open
trees in regions as far reaching as
the western Ghats of India, This
already famous worldwide and this
our modern era.

ST, TRT, B aUT ST U grar g
39 &3 ¥ YSI9gR a9 Ure oird g1 fuay
TS Y TRUN T §U g1 & I
el = geff @) werg &1 fadry faar unl
T 1983 H HIARGSINES & STl | 150
wfgarsii aur 30 YOI A g&il ¥ faus R
38 &1 @ geff i xem @1 | 39 §Ig,
3eff B FHerg W AS M 97, 7Y aur
fAfgTie & e 991 39 siigiad ¥ IR
& uRd H Siral qur yafavor & ufy
SARE&Hdl del|

Y 3G BT IGT TeEER
3t % geff & Ty a1y Safafaydr ot e
i

g1 P ATIYIHAT:

g1 B ngRgemar fAfdarfed g
341fds 4 U Uil Yhadhror Fawri
DI fehg IW T BT G-qa a1 &
AT 3 &1 99 b HH g1 BT Addd ©
TSI B BT | TSI BT HH BT

Save Forest, Wildlife & Save Earth 53



qdad g Sitgd IR Ybe | 39 HRUTI
afkerd &1 39 siarr, Afeat &l urt
IUAH HIA | ITD! AgIYUf YD1 3|
T3t & ford iR, e, 3a & fordy
Fl HId YaH &d ¢ | Ao fFaor
TS <A €, 1Y & WaRArds [ a=g
I & TAS o1 QR vEd | uafaror
F-qa Td TREO1 & I7H1 AMGH
g 3R fafdy g1 a7 gt &
yIRfRUfA® a3 b1 T=gad H1gH 1@ ard
T U Sfard gew g saferg 3Tt
fraRgaar fAfdarfed g1

Safafaydr St snazasar:

3PHIRREA Jarafl & e
Safafaear sifFard g1 39 gea T 1det
Fedl §1 ug snydee g f snfgarfyai 3
3Tt TRIORTT AT 3R Sfy-Rarsit
GRT ST & UafaRul Y B! 8 db 31
fufy 7 3@1 g1 39% Idie, Sia fafqedr &1
fapd U, GHAFad: I SAIG! | 31 741 §
S8l a9 3R Sfla & Rdl &t 3 633
Il AN g Har g1

&1 a1 U ot yffer:

I B AT A § fab 9 TRE0T
31 faeRt Had a7 faum ot g1 ug T8t
T8t 81 g8 wmifie fonAgrt oiR Al
a1 off 81 a7 TRef0r B I IR FHI
M arat @ ot YT 1

yfgyy & Saarg uikada & HRoT
A o eard AT a9 ¥ gi gt
quT iR 971 gAY 3R 9= wiforay
TR U &1 Yhe T I3 STaTHIg
T & T Ol B A5 d IR HRAT
HTERIH BT | I HARI HT AL 5Il-
WIaes g1 AIfgu| St aaaad ¥
Sfa-Segaft & ford S & HisH SR art
1 3-qa G 8T BS-d99 W us
I R DI BTN DI GR PR & [T
AT AT |
T T SHTH HTGH B YRADT:

AR fonAgRt & srarfd THms
BRI 9 fqUTT &1 $& gima fau o1 9bd
B TS GTa HIS[ET YAl ST e g1
Tl § | GURT YA1d 8 Iohdl § STaarg
gfkada & ufded UuE & HH &R a1 B
Jgd Y1 Gl B RBIR @11 Syl
99 3R Srafafgudr & Qg @ & e
YA 9 GHE (Forest Grid) I TAART I
ufieadr ¥ Hge avg g1 9% g
& fauIT &1 Ut IS # <1 uHE
JYR HIA B AGRIHAT g1 | T8 JUR
% ol a1 o Ul & deR, Afeal &
3HfaRd gaTg & o are, 96 &1
IJudsdT, Safafaydr ik BE-a97 o
3 fargsll B 9dy U ¥ qhIRd HRA!
BT GOR GUR & 3 YfH FHerd 3R

54 qi: 8 3idE-32 iU,

araeaz A fadas- 2024

TS TREIUT o DTHI B ddb-iidb! Gerdl bl
3R SIgaR ST 1T
A gRI B A1 & g8 3R a1
% Tga ud Safafaear & eresf s
T S o= &1 fasRia & 8 srRiY
fopar o wamdr g1 erder gt i wrgeiie
g9t % famra ® ardior gur &) foAeRt
S¢ | fqurT 9 5 Ugd ®R | JHIS AR
% a7 TrOer &1 3le Ui I qrand SR
I B! Had! YA &) A F I@HR 7l
SIS B HH & RO S1gT R e
78 uT | S B gg ot 3rden € i
WHR Bt Ggaift 3R IIRT DI g1
2fge WIRRE Tae 1927 H Iifyd U1H a=
(Village Forest) @I SfGYURTI HI AL HRAT
AT AET PTAG-BITA b IR B
PR SH HTGH ST T SIThR J&RIU0
81 B FHdl UR YA TR & AR <
J&f T BT HIH R G Il g1 JAD!
8T B bl 7| U oAl i) grafagy
a1 aRkferdl &1 U @A & forg afkd &R
J@odl g1 3 AT s qur gard
Wia-a7t ! dicnfed &3d &1 89 3o
HTIUTY WIOTarg §T a1d BriswHl o1
oA M H U1 TS ¢ Thd B
@ U8t &I Uit TR I3 99 9hd g
BRI ¥ ST 8 I ghiabd H MG
BT 81 39 AR ¢Ifled B WA &
forg g7 wr  fopfem T, U%’a CINEL]
quT gfewar amd | YHT g at R M
fam i %1 58 TR § %3 dfcren fafeg
99 @ft 81 379 9gd ¥ AT A sd
B DT TS SraRgdHdl B GRT HIA
% fore w3 dfSier fafeETl & sigura wee
J&RIGUT g1 A1fRT | B SHIgT & U
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ME & MY EARTH

RNI Regn. No. MPBIL/2016/69880

A CENTRAL INDIA'S ONLY BILINGUAL QUARTERLY MAGAZINE PUBLISHED FROM BHOPAL

Save Forest, Wildlife & Save the Earth

Add: House No. 277,Rohit Nagar, Phase-1, Bawadia kalan, Bhopal 462039(M.P.)

Ph: 0755-2426520, Mobile 9755936100 E-mail:- jkc153@gmail.com,
menmyearth@gmail.com , Website www.menmyearth.com

Subscription form

Iwish to subscribe ME & MY EARTH magazine. My details are mention below:
1 = 1 1=
Organization/Individual i-............oooiii i ————————

o Lo 1 ==

Pay in cash, cheque, in the A/C Number : 19471132000079 ME AND MY EARTH

Bank Name : Punjab National Bank, Bawadia Kalan, Bhopal-462039
A/C No.: 19471132000079, IFSC Code : PUNB0194710

(41]:1d@%3{9p COCT PER COPY Re. 70/-

Term in| Nosof |[Cost at Source|Institutional | Individual
Years | Magazine| Purchase Supply* Supply*
01 04 copies Rs. 280 Rs. 450 Rs. 350
03 12 copies Rs. 840 Rs. 1400 Rs. 1200
05 20 copies Rs. 1400 Rs. 2000 Rs. 1800
Note : *Inclusive of Postal charges

P.S. : We have now stopped the life time subscription of MME



You Can Buy This Book From
Nataraj Publisher Dehradun

LAW & JUSTICE PUBLISHING

BARE ACT

WITH COMMENTS

Environmental
Law

Containing
* The Environment (Protection) Act, 1986
(Act 29 of 1986)*
* The Air (Prevention and Control of Pollution) Act, 1981
(Act 14 of 1981)*
* The Water (Prevention and Control of Pollution) Act, 1974
(Act 6 of 1974)
[as amended by Act 5 of 2024 (w.e.f. 15-2-2024 in Himachal Pradesh,
Rajasthan and the Union Territories]
* The National Green Tribunal Act, 2010 (Act 19 of 2010)
[as amended by the Tribunals Reforms Act, 2021 (Act 33 of 2021)
(w.ref. 4-4-2021)]
* The Wild Life (Protection) Act, 1972 (Act 53 of 1972)
[as amended by the Wild Life (Protection ) Amendment Act, 2022
(Act 18 of 2022) (w.ef 1-4-2023)]
: * The Indian Forest Act, 1927 (Act 16 of 1927)*
* The Van (Sanrakshan Evam Samvardhan ) Adhiniyvam, 1980
[Earlier known as '"The Forest (Conservation) Act, 1980
{Act 69 of 1980)]
las amended by the Forest (Conservation) Amendment A ct, 2023
(Act 15 of 2023) (w.e.f. 1-12-2023)]
* The Public Liability Insurance Act, 1991 (Act 6 of 1991 y*
* The Conlpensatnry Afforestation Fund Act, 2016 (Act 38 of 2016)
*las amended by
The Jan Vishwas (Amendment of Provisions)
(Act 18 of 2023))

Alongwith «
* Supreme Court Guidelines
* Landmark Judgments

Act, 2023

2024

Price ¥595
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