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Editoral

WAKE UP CALL TO PROTECT OUR HILLS

The catastrophe that has unfolded in faraway Kerala's erstwhile picturesque Wayanad region is
definitely a wake-up call to all regions of the country where the governments are apparently on an
overdrive to upgrade roads and other modes of surface communication as well as other infrastructure
that require annihilation of natural setting especially hills.

Within hours of devastation in Wayanad, environmentalists have started crying foul over unregulated
quarrying activities that were allowed in the region in the name of expediting development. No wonder
it is a man-made disaster which could very well have been avoided.

Our hills, be it the Nilgiris, the Himalayas, then Lesser Himalayas as well as those closer home in the
Northeast region of the country, are treasure troves of bio resources and unrelenting source of life
rejuvenating water. When our greed eclipsed our reverence for these hills, such tragedies often strike.
However, we tend to forget such tragedies too soon in our pursuit for rapid development, before we
are jerked to face the stark reality of another disaster.

Northeastern state of Mizoram was hogging headlines in the last week of May this year when about 30
persons were killed and over 80 injured when landslides in a stone quarry near the capital city of
Aizawl caused havoc with human lives and property. This is another glaring example of disaster caused
due to unregulated exploitation of natural resources to cater to the goals of rapid development.

Again on July 2 this year another landslide occurred near Aizawl! city of Mizoram in which three of a
family were killed. These may alarm bells before a catastrophe (God forbids) given the pace at which
concrete structures are increasing on steep hills around Aizawl city.

Landslides of different magnitudes have been reportedly occurring in different parts of Arunachal
Pradesh where there has been rapid expansion of the road network. Of course, we need roads for
development but the design of the road network need not be uniform pan India. There should be
separate road network design for hilly terrain that is in tune with the natural setting and requires
minimal destruction of hills.

Surreptitious deforestation that has been taking place in the region despite the Supreme Court ban in
vogue is also posing threat to stability of geologically younger hills in the region.

Strengthening the soil in the affected areas by increasing green cover and enforcing a strict ban on all
new constructions, which have largely remained as solutions on paper, need to be implemented
vigorously to prevent a recurrence of such tragedies.

Bijay Sankar Bora,
Publicity Secretary, Aaranyak
bijaysankar@aaranyak.org
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FEATURE ARTICLE

Aquatic jewels

Dr. Banasree Sarma

Email : banasree@aaranyak.org

(The author is an official at Aaranyak’s Environment Education and
Capacity Building Division)

Ornamental fish often referred to as the colourful living jewels are characterized by a wide variety of
colours and colour patterns and is one of the important items among the commercially important fish
markets, both nationally and internationally.

Ornamental fish can be categorized in various ways based on different criteria but majorly they are
classified as freshwater or marine and egg laying (Oviparous) or live bearing (Viviparous). Egg laying
species includes various Carps, Barbs, Tetras, Gourami's etc and Live bearing species may include
Mollies, Platies, Swordtail and Guppies. Indian ornamental fish trade consists of freshwater fish
(90%) of which 98% are cultured and 2% are captured from wild and 10% are marine fishes of
which 98% are captured and 2% culture as per National Fisheries Development Board.

The ornamental fish industry is primarily dominated by freshwater ornamental fish & North-East India,
has the largest stronghold of ornamental fishes & sadly is targets for illegal ornamental fish
collectors. The ornamental fish in Assam can be found in Brahmaputra river basin along with Barak-
Surma river basin, various Himalayan streams, ponds and wetlands (beels) harbouring diverse
ornamental fishes including fishes of immense commercial import value. 80% of species present in
the Northeast region are considered of ornamental value, among them are Loaches, Eels, Barbs,
Catfish, snakeheads, Goby etc. 250 fish species have the potential to be ornamental fish out of 422
reported fish species from North East India with Assam having the largest number (187 species
recorded) of ornamental fish (Sharma et al 2023).
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Ornamental fishes are an economically important component in the aquaculture industry and it has
also created ample opportunity for women empowerment and entrepreneurship development.

Women have ample scope to breed and culture ornamental fish for livelihood. Ornamental fish culture
not only aligns with the United Nations Sustainable Development Goals but also provides local
livelihood opportunities and promotes conservation. They are wonderful creations of nature and have
the greatest aesthetic value and they are kept as pets in glass houses popularly known as ‘aquariums’
and even in garden pools. Aquarium provides a condition to the fishes where they live and remain
healthy for a long duration depending on the physio-chemical features of the aquarium and life span
of the species.

The fishdisplays its behaviour and vibrant colours in a glass aquaria decorated with aquatic plants,
rocks, gravel, toys etc, also proper feeding and maintenance of physico-chemical parameters by using
feed supplements, live feed, aerators, heaters, filters, lights etc. to keep the fish healthy and alive for a
longer time period depending on their life span. We can see that keeping aquaria is becoming quite a
popular trend in today's world and involves various health benefits:stress reduction, mood
enhancements, peace in addition to aesthetic value.

Live Bearers
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Egg Layers (Exotic)

Common Goldfish Fantail Goldfish
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Red oranda goldfish

Blackmoore Goldfish Pearlscale Goldfish
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Some native ornamental fish

Dwarf Gourami Banded Gourami

Honey Gourami

Ornamental fish industry is one of the fastest budding economic sectors in various countries & the
global ornamental fish trade is estimated at US$ 18-20 billion/annually. A total of 140 countries are
involved in ornamental fish trade & Asian countries dominate the global trade (70%) with countries
like Singapore, China, Hong Kong being the key market players. Presently, although ornamental fish
trade is a global practice, with India contributing to 1% of global ornamental fish trade, the art of
aquarium keeping is however an ancient practice & can bestated back to 8oo B.C. in China.

In present times, public aquariums or public water zoos are quite popular across the globe & can
feature very large tanks. The public aquarium established in London Zoo in the year 1853 is the first
of its kind. In Indian context, the culture of ornamental fishes is largely dominating in states of West
Bengal, Tamil Nadu, Kerala, Maharashtra, Karnataka & largest ornamental fish culture & markets for
export/import are West Bengal followed by Tamil Nadu. The ornamental fish sector has also been
identified and promoted through various schemes by the Govt. of India such PMMSY.
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Through which Govt. has established Backyard Ornamental fish Rearing unit, Integrated Ornamental
fish unit (breeding & rearing for freshwater & marine fish), Establishment of Freshwater Ornamental
Fish Brood Bank and Promotion of Recreational Fisheries (PMMSY Report, GOI).

The government & NGOs should get more involved for development of ornamental fish markets at
regional level in North East India & promote captive breeding & marketing of native ornamental fishes
which can be of commercially important value (non-scheduled species).

The native ornamental fishes are in stress of overexploitation due to harmful and insensitive fishing
practices from the wild and overdependence on natural populations with increased demands resulting
in natural stock depletion which jeopardise the ecosystem and the future of the ornamental fish
industry.

Government & NGOs can play the lead role for popularizing & marketing the native ornamental fishes
of the region & helping to generate revenue to local communities in the process and contribute
towards conservation.

Reference:

Sharma, N; Yengkokpam, S; Das,P and Bordoloi, D (2023) Ornamental fisheries in Northeast India
State of the art and future directions. Aquapost.Vol.1 Issue 12.

Ornamental Fisheries of India.pdf (nfdb.gov.in)

Ornamental_fisheries_development_under PMMSY.pdf (dof.gov.in)

Picture credit: Dr. Banasree Sharma
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FEATURE ARTICLE

The environment beyond forests in Manas landscape

Barnali Chakraborty

Email : barnali@aaranyak.org

(The author is an official at Aaranyak’s Tiger Research and Conservation
Division)

“Manas as a worldwide heritage symbol provides an international recognition to the fringe villagers
too, who otherwise may not be that conventionally acknowledged by people outside”, says Satyajit
Das of Bhuyanpara village, Manas, Assam.

The lives of the forest fringe villagers after their fresh integration in the conservation governance
world-wide have undergone considerable impact in reaching and sustaining the protection
parameters in the spectrum.

As an initiative for self-reliant sustainable village development of Aaranyak, to reduce human pressure
on the national park, and exploring alternate livelihood options for the communities residing in the
proximity of Manas National Park, | got an opportunity to take part in the surveys across the fringe
villages of the area during January to April, 2024; and this travel feature highlights some of the
practices of environmental stoicism from community perspective of my open jaw trip.

This spatial segment lying between the forest and the rural domain of a landscape has a certain
complex socio-environmental systems, with traditional culture of ecosystem services by the local
inhabitants. Globally 1.6 billion people lived within 5 kms of a forest in 2012, and 64.5% lived in
tropical countries and 71.3% lived in low-income, lower-middle-income or upper-middle-income
countries.?In India, the Forest Survey of India (2019) estimated, roughly 26 per cent of the total
650,000 villages can be classified as forest fringe villages, where forests fulfil significant socio-
cultural and livelihood needs. As of 2019, these villages were home to around 22 per cent of the
country’s total population.®

Located at the foothills of Eastern Himalayas, in the Baksa and Chirang districts of Western Assam,
the place at 26° 43' N - 26° 717' N (Latitude) and 90° 56' N - 90.9.933" ' E (Longitude), Manas
exerts impersonation of paradise in more than one dimension. During my stay in Manas Conservation
and Outreach Centre (MCOC), Aaranyak, it was my first exposure to this place and my experience
somehow juggled the idea of beauty, cohabitation, cohesiveness and independence that | have been
ruminating all these whiles. The faith and culture of conservation that this place holds in practice is
what brings out the ethereal aspect of the place.
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Manas National Park, Assam
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It is well known that the place attracted a lot of tourists since the Manas National Park was
declared as a Reserve Forest in 1912 and subsequently declared as World Heritage Site in
December 1985, and many research work took place in the landscape further in both forest and
the fringe areas, but the environment beyond forests is also engrossed with beauty in a disparate
form.

The area is primarily inhabited by the Bodos, one of the largest ethno-linguistic tribal communities
in Assam, with a population of 1.3 million (Census 2011), and 5% of that of the State and also the
Assamese community to some extent too.

Interestingly, the different clans of the Bodo community have been traditionally entrusted to
conserve different aspects of nature, like that of Mauchahary or Musahari (Musa means Tiger in
Bodo), were entrusted to protect the domestic animals to be killed by the Tigers. The traditions
were customised in a conservation campus as such as when any tiger died in the nearby village,
the villagers addressed condolence by a day of fasting, and cleaning the entire house for
purification; this clan traditionally used to watch over domestic animals so that they remain safe
from attack of wild animals; The Daimary clan, (Daima in Bodo means big river) and are believed to
be the fisherman clan, and the manager of the water in the area, and that is how the Dong system
developed; The Gayari clan, (Gay means areca nuts in Bodo), was believed to be traditionally
associated with planting of areca nuts; The Basumatary: baisamata (mother earth) + ari(group)-
they are known as the landlord class of people; The Narzary clan: Narzoi (dry leaf of jute plant) +
ari(group)- it is believed that the person of Narzary group were entrusted with the duty to collect
and supply narzoi goran (dry leaves of the jute plant) during the shraddha ceremony' and so on
and hence interdependence with the nature has been a social practice amongst the community.
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During an interaction with the Forest Dependable Communities (FDC)s and agricultural landless
farmers at a village called Gorumara, there was a woman who is a skilled farmer but was
agriculturally landless and exclaimed about her lands being washed away by the river, and
suddenly her neighbour, Golapi Mauchahary interrupted saying “She can practice farming in our
land for her consumption”, depicting the high social capital of these individuals.

Where we, as city laggers are limited to the financial, political, legal or social concept of
independence, the skilful independence is another amazing aspect of the place. We are
dependent on the market for raw materials and most of us are not skilled enough to accommodate
the basic needs without external help, whereas the villagers are traditionally skilled in agriculture,
weaving, rearing etc. and can survive without any external support. There is optimism in the desire
and will of the people, for example an adolescent girl, Dulumoni Bardoloi of Bhuyanpara, affected
with polio, is well versed with cooking, and the daily chores of life. When | asked her, if she is
interested in learning anything, she excitedly said “If training is provided, | am willing to learn
weaving, my left hand is fully functional, | can manage.”

The people here have acceptable levels of both adversities and diet diversity and the intersection
of alternative livelihood can be a very important source enhancing their capacity of wellbeing. In an
interaction Sri Niron Basumatary, from Bamunkhal village, expressed that just any boundary
protects a property, the villagers are the boundary of the forests, and until they remain intact and
will be so if their wellness factors are enhanced to a compatible extent and the need for moving
out to the cities are demolished, the forests will be always protected from various fanatics and
destroyers. Their soulful connection with the nature can be very well summarised by the lack of any
plastics or non -renewable wastes across the streets and also that of stray animals in the entire
area.

The cohesiveness crosses boundaries in this place primarily because of its trans-boundary
location and hence complementing the socio-cultural exchange of the economic groups of both
India and Bhutan is a marvellous sight in this area.

Photo by Barnali Chakraborty

b

A small eatery called ‘Nepali Hotel’ in Daodhara, almost always filled with visitors from Bhutan, displaying

the photograph of the King of Bhutan
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Despite various instances of Human-Wildlife conflict, the people here never actually withheld their
emotional quotient from the animals. In an interaction with Saroda Boro of Bhuyanpara village she
mentioned “Manas is the outcome of the lineage the villagers carry” and humoured the issues with
the forest animals with that of other fellow humans saying some animals are just temperamental
just like those of some relatives!

This wonderful social climate and the triggering cultural anthropology has imprinted a message in
my mind that anyone as a responsible world citizen, just by crafting a bit of homogenous
contribution to the place and people here can converge this unadulterated habitat into a paradigm
for sustainable cohesion.

Traditional Adivasi house in Daodhara village

Photos by Barnali Chakraborty

An Adivasi kitchen, Daodhara
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Little girl in the traditional attire, wearing Dokhona
(the traditional garment of the Bodos)

Kholoi (in Bodo), a basket for keeping fish

Photos by Barnali Chakraborty

Traditional attires woven by a Self Help Group of women,
Maidangsri, in Madanguri village
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Rearing of Empow Lata (meaning silk worm) A woman weaving on haal. Haal (meaning
weaving machine) is one of

the most important and necessary means of
livelihood asset of the villagers.

Photos by Barnali Chakraborty

£ i - 23 B é‘«"
Some tiny enthusiasts, exploring their skills with A rose-ringed parakeet showing the morning with
natural dyes, Karebari village. its guava breakfast from my window in MCOC

A Spinning wheel, in a house in a village in Gorumara village. Spinning thread is a regular practice

amongst the villagers.
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Photo by Barnali Chakraborty

Designs carved in a century old door of a house in Madanguri village. The animals carved in such old
structure triggers the awareness of the possibility of their existence at that time.
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Photo by Binita Baruwati

Manas Conservation and Outreach Center (MCOC), Aaranyak

Photo by Binita Baruwati

A picture of The Manas Nation Park, a rare sight of the Bhutan hills, Bhuyanpara Range from MCOC
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Photo by Binita Baruwati

MCOC during winter
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FEATURE ARTICLE

Leveraging Remote Sensing, GIS & GPS technology for
efficient forest management, conservation

Madhumita Borthakur

Email : madhumita@aaranyak.org

(The author is an official at Aaranyak’s Geospatial Technology and
Applications Division)

In recent years, the integration of Geographic Information Systems (GIS) and Remote Sensing
(RS) & GPS technologies has revolutionized the way forest officials manage and conserve forests
worldwide. These advanced tools and mechanisms provide invaluable insights into forest
ecosystems, aiding in effective decision-making, resource management and conservation efforts.

b

Photo by Madhumita Borthakur

Forest Officials receiving training from GIS Expert
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While talking about forestry as a whole, it encompasses the sustainable management of forests to
ensure ecological balance, conservation of biodiversity, while meeting human needs for wood,
fibre, and other forest products. In order to do this the concerned officials, have to undertakes a
range of responsibilities aimed at conserving and managing the protected areas rich biodiversity.
Their work includes wildlife protection, anti-poaching efforts, habitat restoration, managing forest
resources sustainably, conducting surveys and research, implementing conservation plans, and
engaging with local communities for environmental education and sustainable livelihood initiatives.
Additionally, they often collaborate with law enforcement agencies and other stakeholders to
combat illegal wildlife trade and mitigate human-wildlife conflicts.

Likewise, forest officials in a Protected Area, National Parks, Wildlife Sanctuaries & reserves
typically have numerous responsibilities, which includes from ensuring the protection and
preservation of the park's flora, fauna, and natural habitats to monitoring wildlife populations,
including endangered species. Enforcing park rules and regulations to prevent illegal activities
such as poaching and encroachments etc. They also need to guide and educate visitors about the
park's ecosystems & wildlife. Responding to natural disasters like flood, erosion, wildfires, and
other emergencies to ensure the safety of both wildlife and visitors is another crucial responsibility
they need to perform. They also need to conduct habitat restoration works to enhance the park's
ecological health and biodiversity, time to time, from scientific research to monitor environmental
changes, study wildlife behaviour. Overall, their primary goal is to protect and preserve the natural
resources within the Protected Area, National Park and Wildlife Sanctuaries for present and future
generations.

In order to ensure smooth functioning of their day-to-day work, they need ranges of data and
information. By utilising these data, forest officials can make informed decisions, implement
effective management strategies. Forest officials typically require data like, biodiversity data
corresponding species distribution, population trend, conservation status, forest cover and land
use data to check on land use pattern and changes over time.Weather and climate data and forest
health monitoring data, which help to identify threat like diseases, pests, invasive species to
assess risks and implement appropriate management strategies on time. Data related to illegal
activities like illegal logging, poaching, encroachment, and other unlawful activities inside forests
enable them to combat these threats effectively. Research and monitoring data, provide valuable
insights into ecosystem dynamics & species interactions. Policy and legal framework data like
relevant laws, regulations, policies, and international agreements related to forest management
helps officials ensure compliance and advocate for sustainable practices.

In such scenarios, GIS, Remote Sensing & GPS equip officials with skills to accurately collect
data, create maps, analyse spatial patterns and make informed decisions regarding forest
conservation and management. The pivotal role of GIS and Remote Sensing in the day-to-day
work of forest officials, enhance their ability to protect and sustainably manage forests.

While talking about data required by forest officials, forest inventories serve as a baseline for
monitoring changes in forest conditions over time. By regularly updating inventory data, officials
can track trends in forest health & biodiversity. This allows for the evaluation of management
practices and the identification of emerging issues that may require intervention. GIS can facilitate
forest officials in creating forest inventories by integrating data from remote sensing with ground-
based surveys to estimate forest resources including species, density, and biomass. These types
of information help in formulating sustainable management plans and allocating resources
effectively.
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Similarly, with the help of GPS (Global Positioning System) devise, forest officials can track the
movements of wildlife species which help them to understand animal behaviour, migration
patterns, habitat usage, and potential threats to it. GPS also allows forest officials to accurately
map forest areas, topography, and other natural features. The precise location information data
helps planning activities optimising resource allocation.

GPS is also instrumental in demarcating and enforcing boundaries between forest reserves,
protected areas, and adjacent lands. This ensures proper management of protected habitats and
prevents encroachment or illegal land use. Officials can create and maintain trails, establish
designated camping areas, and provide accurate navigational information. In forested areas open
to the public, GPS technology helps manage recreational activities such as hiking, camping, and
wildlife viewing.

For Monitoring and Assessment, GIS and Remote Sensing enable forest officials to monitor and
assess forest cover changes, biodiversity, and ecosystem health with unprecedented accuracy
and efficiency. Satellite imagery and aerial surveys provide up-to-date information on forest
dynamics, including deforestation, reforestation, illegal logging activities or encroachment. By
overlaying this data with GIS layers such as terrain characteristics, and wildlife habitats, forest
officials can identify areas at risk and prioritize management & conservation efforts accordingly.

Another significant usage is in disaster management. GIS and remote sensing technologies are
instrumental in assessing and mitigating natural disasters in forest areas, such as forest fire, floods,
landslides, erosion etc. Forest fire poses a significant threat to forest ecosystems, wildlife, and
nearby communities in recent years. In a such situation, GIS-based fire detection systems using
satellite imagery and spatial analysis can detect fire hotspots in real-time, which is helpful for
Forest officials to quickly assess the extent and severity of fires, allocating firefighting resources,
and coordinate emergency responses. Additionally, GIS helps in modelling fire behaviour,
predicting fire spread, and planning controlled burns to reduce fuel loads and mitigate future fire
risks. Likewise, GPS can also be used for real-time tracking of fire perimeters, firefighter locations,
and evacuation routes.Similarly, Remote sensing satellites can monitor weather patterns and
detect potential flood events early on. With the help of this technology one can analyse this data
alongside historical data to predict areas at risk of flood & erosion or identify flood & erosion prone
areas. Remote sensing technology such as radar altimetry and satellite imagery can provide
information on water levels in rivers, lakes, and wetlands. GIS can integrate this data with
topographic maps to model water flow and predict water spread and flood extents accurately.

lllegal logging, encroachment, and unauthorized land use are another major challenge faced by
forest officials worldwide. GIS and Remote Sensing play a crucial role in monitoring and
combating such activities. Through satellite imagery and RS data, forest officials can detect and
track illegal logging activities, identify deforestation hotspots, and monitor changes in land cover
over time. By integrating GIS with field surveys and remote sensing techniques like LIDAR (Light
Detection and Ranging), authorities can gather evidence, prioritize enforcement efforts &
regulations, and prosecute offenders effectively.
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GIS-based habitat modelling and spatial analysis support wildlife conservation efforts by
identifying critical habitats, migration corridors, and biodiversity hotspots. By overlaying habitat
suitability maps with land use data, forest officials can assess the impact of human activities on
wildlife populations and implement measures to minimize conflicts. GIS also facilitates the design
of protected areas, wildlife reserves, and ecological corridors, ensuring the long-term survival of
endangered species and promoting ecological balance.

Integrated GIS and Remote Sensing systems provide forest officials with valuable tools for
sustainable forest management and planning. By analysing spatial data on forest resources, soil
characteristics, and climate patterns, authorities can develop comprehensive forest management
plans that optimize habitat conservation, and carbon sequestration. GIS-based decision support
systems aid in evaluating alternative management scenarios, assessing their environmental
impacts, and promoting adaptive management practices.

GIS can be used to engage local communities in forest management initiatives by providing them
with spatial information about forest resources, land-use planning, and conservation efforts. This
promotes participatory decision-making and strengthens community-based conservation efforts.
The adoption of GIS and Remote Sensing technologies has revolutionized the way forest officials
manage and conserve forests worldwide. By providing real-time spatial data, advanced analytical
tools, and decision support systems, these technologies empower authorities to address complex
challenges. As the global demand for sustainable forest management grows, the integration of GIS
and Remote Sensing will continue to play a crucial role in safeguarding our forests for future
generations.
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FEATURE ARTICLE

Organic potato farming: A pathway to improved soil
structure and fertility

Mitali Baruah, M.Sc (Botany), M.Ed.

Email : baruahmitali1986@gmail.com

(The author is a Lecturer at Banikanta College of Teacher Education,
IASE, Guwahati and pursuing Ph.D in Botany)

Potatoes are the most common food among the people of India and worldwide. India is among the
top two producers of potatoes after China worldwide and is also among top two consumer of
potatoes (Helgi Library 2021). We all know that healthy soil is essential in the agricultural sector. It
contains all the nutrients needed to grow a plant, like air and water. It is a basic structure of healthy
soil that can hold water for the better. This water helps the plants in the dry season act as a
portion of food to grow without stopping. A healthy soil also contains nitrogen-fixing bacteria and
other chemical components like nitrogen. That is why we need good practices to maintain the
excellent health of the soil, such as adding compost, cow dung, and other organic elements. This
practice helps to break the cycle of pests and diseases and improves soil fertility by adding
different nutrients to the soil (Altieri, 2018).

Photo by Mitali Baruah

Potato Farming
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Using organic elements, such as compost or manure, improves soil structure by infusing the
amount of organic matter in the soil. Organic elements help join soil particles, creating a more
stable and porous soil structure that enhances the soil to hold better and resultant nutrients
(Diacono & Montemurro, 2010). That is why potatoes are chosen for this key benefit of organic.
Cover crops are grown between main crop seasons to protect the soil from erosion and add
organic matter to the soil (Blanco-Canqui et al., 2015).

In organic potato farming, cover crops such as legumes can fix nitrogen in the soil, eliminating
synthetic fertilisers' need (Snapp et al., 2005). Farmers can suppress foreign particles and
enhance soil health by adding organic manures. Another essential aspect of organic potato
farming is its control of biological pests. Organic farmers help us prevent pests and diseases that
may cause potato issues; it will increase their defence capacity and welcome nitrogen-fixing
bacteria, enhancing overall farming experiences (Zehnder et al., 2007). These practices help us to
rely on synthetic fertilisers and chemical footprints in the soil.

Photo by Mitali Baruah
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As per data, India holds second position in potato production and consumption as per the report
of Helgi Library 2021, after China and is also the biggest potato consumer. As per the APEDA
report 2021-22, on Indian States contributing to potato production, Assam holds the eighth
position (761.84 tones and 1.42%) among India's ten highest producer states of potatoes. As per
this report, Uttar Pradesh holds the first position (15892 tones and 29.65%). By seeing these, we
can understand the trend of potatoes and their economic importance to countries' and states'
treasuries. As per the production, India mainly relies on organic farming, though some synthetic
farming practices are still being conducted. Health-conscious consumers and farmers have
recently sought organic products with high demand per KG price (Sharma & Singhvi, 2018).

Ultimately, organic potato farming is sustainable and improves the soil's structure and fertility.
Organic farmers can improve the health and productivity of their soils by practising organic
methods like crop rotation, organic matter, cover crops, and biological pest control methods. As a
leading producer and a major consumer worldwide, India holds a significant role in promoting
organic potato farming, starting with each responsible state producing and their solid policies for
improving soil health.
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PEOPLE SPEAK

Waste segregation and recycling in waste management

Bijoyinee Sarma

Email: bijoyineesarma10@gmail.com

(The author is an active social worker, a writer and a professional artist.
Her write-ups, mostly highlight the environmental issues focusing on the
societal problems that need urgent solutions. She is also a member of
WINN India)

Waste management is becoming increasingly important in today's world as garbage production
keeps growing. Segregation and recycling of garbage are essential elements of efficient waste
management. The significance of waste segregation and recycling in waste management is
becoming very crucial along with why they are vital for a sustainable future.

What is waste segregation?

Waste segregation is the process of separating different types of waste materials at the source.
This means separating recyclable materials such as paper, glass, plastics, and metals from non-
recyclable materials such as food waste and hazardous waste. By separating waste at the
source, it becomes easier to recycle and reuse materials, reducing the amount of waste that
ends up in landfills.

Photo by Bijoyinee Sarma
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Importance of waste segregation?

1. Environmental benefits

Recycling and waste segregation both have major positive environmental effects. Reusing and
recycling items helps preserve natural resources by lowering the demand for raw materials. It
also produces a smaller carbon footprint by consuming less water and energy while producing
new goods. We can lessen pollution in the air and water, preserve landfill space, and safeguard
natural habitats by recycling materials.

2. Economic benefits

Recycling materials stimulates economic growth and adds jobs to the recycling sector.
Reducing the quantity of waste that must be disposed of in landfills can also cut the expenses
associated with waste management for businesses and communities. Selling recyclable
materials is another way recycling materials can bring in money.

3. Health benefits

Appropriate recycling and waste segregation procedures can also improve health. We can
lessen the generation of dangerous methane gas and leachate, which can contaminate soil and
water sources, by reducing the quantity of waste dumped in landfills. In addition to lowering the
need to extract and process raw materials, recycling materials also improves the health of the
people surrounding mining and extraction operations.

The need for waste segregation and recycling

With the growing population and increased consumption levels, the amount of waste generated
is on the rise. The amount of wastes Guwahati generates is around 600 tonnes a day which
directly ends up in the landfill. Without effective waste management practices such as waste
segregation and recycling, we risk running out of landfill space and damaging the environment,
which we are already in the verse of doing. Animals, birds, aquatic and human lives are affected
by the landfill. Waste segregation and recycling are essential components of a sustainable
waste management system that can help to reduce waste, conserve resources, and protect the
environment.

How to help!

As individuals, there are several ways we can contribute to waste segregation and recycling
efforts. Start by separating your waste at home or in the workplace into different bins for
recyclable and non-recyclable materials. Educate yourself and others about the importance of
waste segregation and recycling. Support businesses and communities that prioritize waste
management practices such as recycling and composting. By taking small steps in your daily
life, you can make a big impact on waste management and contribute to a more sustainable
future.

Start implementing waste segregation and recycling practices today to make a positive impact
on waste management and create a more sustainable future. There are Organisations such as
The Midway Journey who collects segregated wastes and have been actively awaring and
working towards waste management, and they can be contacted for any help and to clear any

doubts on the segregation processes.
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Visit to Siju Wildlife Sancturay, Meghalaya

Dr. Ashoke Kumar Das

Phone: 8472027788

(The author works as a lecturer at Abhayapuri College and as the
coordinator of Aaranyak's Western Assam Zone)

During 13th to 15th April of this year, | visited the famous Siju Wildlife sanctuary located in
South - Western part of Meghalaya with my family. It is 40 km. away from Baghmara, the district
head quarter of the South Garo Hills district and 160 km. away from Tura. Geographically it lies
between 25°25' to 25°27' N latitude and 90°30' to 90°45' N longitude, with an altitude of 90-
200 m above mean sea level and covers an area of 5.2 sqg. kms. Along the Simsang River the
sanctuary is a flat plateau ascending into steep slopes with scattered pockets of limestone
crevices.

Photo by Dr. Ashoke Kumar Das

Siju Wildlife Sanctuary along with the River Simsang
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It was a little painful to leave home during Bohag / Rongali Bihu (Assamese Bihu festival) but the
mind was full of excitement as it was my first journey to the Garo hills. For a long time | have
heard about the Siju Wildlife Sanctuary and its rich diversity of flora and fauna, but every attempt
failed due to various reasons, mainly for prevailing extremist problem from time to times in some
places of Garo hills. Finally, our journey started at 3 p.m. from Abhayapuri (Bongaigaon district)
through Dhudhnoi (Goalpara district) of Assam. On the road, we faced a very heavy storm and
the road was blocked by a big uprooted tree. Fortunately, the police cleared the road after some
time and we reached Siju village at night around 9:30 pm. We stayed in the Siju Government
Tourist Lodge (Kajong tourist lodge), which had been booked by our tourist guide Mr. Ankur
Barman. The three-storey lodge is located in a place of great natural beauty. It is situated on the
bank of the beautiful and mighty river Simsang, which originates from the Nokrek hill range of
Meghalaya and flows through Bangladesh, where its name is Someshwari. The next day, we
enjoyed the morning breeze blowing from the river Simsang and the hills. After taking the
breakfast at 7 a.m., we started our journey to the Siju Wildlife Sanctuary (Siju Bird Sanctuary).
We had contacted earlier one of the forest officers of Garo hills, Mr. S. D. Marak who sent two
forest guards and a local guide on behalf of the Meghalaya forest department. To enter the
sanctuary, we had to cross the Simsang River, which is just 200 meters away from the tourist
lodge. A boatman was ready with a dugout canoe in which only 3 persons can cross at a time.
The good news was that the depth of the river was not more than 2 to 3 feet at the time. The
crystal clear water was shimmering with aquamarine hues! No wonder, it attracts tourists and
other local people.

It began with a hill climbing, which was a concrete staircase of 50 meter distance, recently
made by the forest department. This was followed by a peculiar kind of limestone rock formation,
locally known as Goerani Ronggat - ‘Stone Piles of Goera'. There is an interesting myth
associated with this rock formation among Garo people in which the God Goera saves the land
from the demon ‘Wakmangganchi Aragondi’- a giant seven headed multi tusked boar. During
the battle of ‘seven summers and seven winters’, Goera protected himself from the attacks of
the monster by creating this rock formation. Innumerable fossil formations also can be noticed in
these rocks, which are considered to be about 4 billion years old. These limestone rocks contain
a wide range of fossilized marine life forms like shells, starfish and many other animal species.

" Photo by Dr. Ashoke Kumar Das
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Within this particular area of limestone rock formation, besides many plant species a very rare
plant was observed: its name was Strabilus ilicifolia (Kurz.) S. Vidal which is classified as a
critically endangered plant under IUCN Red list. The most important feature of this plant is its
habitat which is Karst topography, i.e., limestone terrain with absence of surface water flow. The
plant is a scandent and spinous shrub with 2.5 to 3 meters height. Leaves are alternate, rhombic
to oblong-obovate, acute to blunt, thickly leathery with toothed margin.

After crossing this interesting kind of forest vegetation, we entered the core area of the forest.
The forest types of the entire sanctuary can be divided into Tropical Semi-evergreen, Tropical
Moist, Dry Deciduous and Riparian forest. Some of the important tree species observed during
our visit are — Trewia nudiflora L. (Velkol), Toona ciliata M. Roem. (Lal Poma), Callicarpa
arborea Roxb. (Bonmola), Dillenia pentagyna Roxb. (Oxi), Schima wallichii Choisy (Makiri Sal),
Pterospermum acerifolium Willd ( Kanak champa), Saraca asoca (Roxb.) Willd. (Ashok), Ficus
semicordata Buch.-Ham ex Sm., Ficus variegata Blume, Shorea robusta Gaertn. (Sal),
Lagerstroemia parviflora Roxb. (Ajar), Duabanga grandiflora (DC.) Walp. (Khokon), Ficus
racemosa L. (Joggyo dimoru), Ficus hispida L. f. (Khoksa dimoru), Ficus religiosa L. (Bamun
Pakhiri), Ficus virens Ait (Tengabor), Sterculia villosa Roxb. (Odal), Trema orientale (L.) Blume
(Japong) etc. Other interesting plant species are Licuala peltata var. peltata, Asparagus
racemosus Willd. (Satamul), Schnella guianensis (Aubl.) Wunderlin, Entada rheedei Spreng.
The important feature of the forest is the presence of many large sized lianes climbing in almost
all the trees, which are Entada rheedei Spreng, Schnella guianensis (Aubl.) Wunderlin etc. The
cane and palm species observed are Licuala peltata var. peltata including various species of the
genus Calamus. Some of the orchid species observed in the forest are — Rhynchostylis retusa
(L.) Blume, Aerides multiflora Roxb., Dendrobium aphyllum (Roxb.) C.E.C.Fisch., Dendrobium
transperens Wall. ex Lindl. etc. The pitcher plant, Nepenthes khasiana Hook. F. was also
observed during the visit.

* Photo by Dr. Ashoke Kumar Das

Strabilus ilicifolia
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Photo by Dr. Ashoke Kumar Das

Pitcher plant

We encountered a herd of elephants inside the forest, for which we had to wait for about 45
minutes. The elephants have passes through the forest towards the river Simsang. The famous
Siju-Rewak elephant corridor falls within this forest; this corridor project links together the Siju
Wildlife sanctuary and the Rewak Reserve forest, which is close to the India-Bangladdesh
border. About 20 % of all the elephant population of India is found within this corridor. Several
species of birds were seen during the time of tracking, which are — Puff-throated Babbler,
Brown Boobook, Great Barbet, Black-hooded Oriole, Spotted Dove, Oriental Magpie-Robin,
Common Myna, Asian Koel, Common Tailorbird, Crested Serpent Eagle, Scarlet Minivet,
Common lora, Ashy Drongo, White-throated Bulbul, Red-vented Bulbul, Chestnut-tailed
Starling, Golden-fronted Leafbird, Lesser Racket-tailed Drongo, Large Cuckooshrike, Grey
Herron etc. It has been stated that this sanctuary is a home of about 200 different bird species
including Rufous-necked Hornbill, though we did not notice it during the journey. After about 6
hours of tracking we returned to the lodge.

References:

“Siju — A land frozen in time", https://www.meghalayatourism.in/experiences-4/siju-a-land-
frozen-in-time/.

“Wakmangganchi  Aragondi”,  https://abookofcreatures.com/2021/06/14/wakmangganchi-
aragondi/.

“Documentation of Cave Terrestrial Arthropods and Aquatic Biota in Mawsiarwait Cave and
Riblai Cave Situated in Cherrapunijee, East Khasi Hills, Meghalaya”,
https://megbiodiversity.nic.in/sites/default/files/pynshailang-syiemiong.pdf.

“Taxonomic history, Rediscovery, and assessment of threat status of Streblus ilicifolius
(Moraceae) from India”, http://www.jstor.org/stable/41972449.

“Taxonomic note on Streblus Lour. (Moraceae) in Northeast India”
https://www.researchgate.net/publication/290439394_Taxonomic_note_on_Streblus_Lour_Mor
aceae_in_Northeast India.
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PEOPLE SPEAK

Radio telemetry : A modern wildlife management
technique for conservation

Chiranjeeb Sarma
Email: chiranjeebsarma@gmail.com

i (The author is a passionate rescuer and a wildlife science student in Gauhati

University. He is actively associated with Aaranyak as a general member.)

Radio telemetry is a cornerstone technology in the field of wildlife conservation, enabling
researchers to track and monitor animals remotely. By attaching a radio transmitter to an animal,
scientists can gather precise data about the animal’s location, movements, and habitat use. This
information is crucial for understanding the behaviour and ecology of different species, which
helps guide effective conservation planning and decision-making

The use of radio telemetry has been instrumental in various conservation efforts, such as
studying migration patterns, monitoring endangered species, and tracking reintroduction
projects. The technology provides insights into how animals interact with their environment,
adapt to changes and face threats such as habitat loss and human-wildlife conflict

Radio telemetry offers the advantage of tracking animals in real-time, even in remote or difficult-
to-reach areas. However, there are challenges, including limited range and accuracy, potential
interference, and the need to carefully consider the impact of attaching transmitters on the
animals’ health and behaviour. Despite these challenges, radio telemetry remains a vital tool in
wildlife conservation, contributing significantly to the understanding and protection of various

species and their habitats.
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Figure: Evaluation of living conditions of free-ranging animals by automated
chronobiological analysis of behavior — Scientific Figure on ResearchGate
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‘Radio telemetry is a method of identifying the information about an animal through the use of
radio signals or frequency from transmitter which is attached on the target species to a
Receiver's device.

‘Function: Transmitters are small devices that emit radio signals at specific frequencies. When
attached to an animal, they allow researchers to track its movements and location.

‘Function: Receivers pick up the radio signals emitted by transmitters attached to animals. By
detecting the signal strength and direction, researchers can determine the animal’s location.

-Together, transmitters and receivers form the backbone of radio telemetry systems, enabling
researchers to monitor and study wildlife effectively.

It was first demonstrated by Cochran and Lord in 1963.

-The different types of radio telemetry :
‘Very High Frequency(VHF),

‘Global Positioning System(GPS)
-Satellite Tracking.

Important aspects of this device
‘Common Bands or The Frequencies are:

-148 to 152 MHz (Mostly used)

-163 to165 MHz

-216 to 220 MHz
‘Total weight of this device should be in a range of 3% -5% (body weight) of the target species.
Importance of this device
‘Tracking Movement: Identifying the migration patterns, Corridors and Habitat Utilization.
‘Monitoring the threatened species for further conservation planning to stable the species.
-Studying behaviour: By monitoring animals over time, researchers can gain insights into their
behaviour, such as feeding habits, social interactions, and mating patterns. This information
helps in developing effective conservation plans.
‘Monitoring the health and spread of diseases in wildlife species.
-Able to assess how wildlife species adapt to environmental changes.
‘Monitoring populations: Radio telemetry allows researchers to keep track of individual animals

within a population. This helps in assessing the health and size of populations, which is crucial
for conservation planning.
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‘Recovery efforts: Radio telemetry is useful in species recovery efforts, such as reintroducing
animals into the wild. It allows researchers to monitor the success of reintroduction programs
and make adjustments as needed.

-Capturing data in remote areas: Radio telemetry enables researchers to gather data in remote
or difficult-to-reach areas where other methods might be impractical.

Disadvantages of this device
As the transmitter is connected to a rigid collar they potentially can causes venous outflow
obstruction, which may elevate intracranial pressure.

On the other hand, if the collar is not on tight enough then the chances of falling is high and
when the collar is tight then the animal will suffer from tightness as the animal grows in size.

Battery Life: Radio transmitters rely on batteries, which have limited lifespans. Once the battery
dies, the transmitter stops working, and the animal can no longer be tracked. Frequent
replacement can be costly and may require capturing the animal again.

Limited Data: Radio telemetry typically provides data on an animal's location, but it doesn't
capture other information such as health or physiological data. To gather a more comprehensive
understanding of an animal’s well-being, additional methods may be needed.

Cost: The cost of radio telemetry equipment, including transmitters and receivers, can be high.
Additionally, tracking requires significant time and resources, especially if the researchers need
to follow animals over large areas.

Human Disturbance: The process of capturing and attaching a transmitter to an animal can
cause stress or disturbance to the animal, potentially affecting its behaviour and well-being.

Signal loss: In dense vegetation, rugged terrain, or underwater environments, radio signals may
be lost or weakened, making it difficult to track the animal accurately.

Despite these challenges, radio telemetry remains a valuable tool in wildlife conservation when
used appropriately and in combination with other monitoring methods. Researchers must weigh
the benefits against the potential drawbacks and choose the best approach for each
conservation project.

Reference: https://www.researchgate.net/figure/The-storage-telemetry-system-ETHOSYS-The-
ETHOREC-registration-device-is-designed-as-a_fig1_9032136 [accessed 4 May, 2024]
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Grassland burning in Sub-Himalayan grassland: An
[ a ecological perspective

Koushik Rajbongshi

Phone: +91-8876792796

(The author is an official at Aaranyak’s Pygmy Hog Conservation
Programme and Threatened Species Recovery Programme)

The sub-Himalayan grassland ecosystem situated in the base of Himalayas, extending from the
River Yamuna to the Brahmaputra. This region receives high rainfall, is characterised by unique
geomorphological features and high degree of seismicity, thus makes this ecosystem very
vulnerable to change. It is also an important habitat for many rare and sensitive wildlife. It acts as
large carbon sink and provides number of ecosystem services to the community.

The sub-Himalayan grassland is a dynamic habitat. In landscape level, it is regulated by change
of river courses, flood and siltation. These actions create and regulates new grasslands. But,
changes in soil moisture and unregulated dry season burning promotes successional woody
species like Bombax ceiba, Lagerstroemia parviflora, Dillenia pentagyna and Butea
monosperma etc., to thrive in grasslands. However, these same factors play vital roles in
arresting the grassland habitat from the colonisation of tree. A right combination of fire, climatic
factors (drought and flood) and herbivores plays major role in sustenance of the grassland by
restricting the growth of tree in grassland.

Anthropogenic disturbance into the grassland including poor management, accelerated
grassland habitat degradation and loss of biodiversity. Moreover, encroachment of invasive alien
species (IAS) like Chromolaena odorata, Mikania micrantha, Lantana camara, Ageratum
conyzoides and Mimosa diplotricha etc., into grassland dominant area are responsible for the
diminishing grassland patches to a large extent. Hence, proper management practice is strictly
needed.

Annual grassland burning is the most prominent management practices for grassland habitat in
Protected Areas (PAs). Sub-Himalayan grassland has been used historically, by local fringe
villagers for livestock grazing and thatch collection. During the dry periods local people used to
set fire to grasses to get new grass for their cattle as the nutrient quality is being very poor in the
mature grasses. This burning practice is carried out annually as habitat management practice by
forest manager in terms of getting new and vigorous flushes of grass and deterred the
regeneration of trees. Consequently, wild herbivore gets palatable grass and also browses in
fresh woody species. Therefore, annual grassland burning is required for management of
grassland.
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Prescribed block burning in Orang National Park, Assam

Although annual grassland burning is necessary for management of grassland, it might have
created some other issues. The dry season uncontrolled or indiscriminate grassland burning has
proven detrimental to biodiversity. During uncontrolled grassland burning, the entire grassland
burns in one single sweep. Moreover, grassland specialist birds like Bengal Florian and Swamp
Francolin coincide their breeding season during grassland burning in the month of February. The
endangered Pygmy Hog, which is the only species, belongs to Porcula genus and endemic to
Assam also have their breeding season in this period. Hence, continuation of indiscriminate
burning such as hot burning (Mid-day) and late season burning (March, April) may cause severe
problems to all these species. Apart from direct life threats, there is also indirect effect of
indiscriminate burning such as scarcity of vegetation cover, lack of nesting materials and
increase chances of predation.
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Forest manager initiated Prescribed block burning in Manas National Park around 1970s.
Prescribed block burning need to be done in small blocks rather than one large block. All
burning blocks should be small preferably below 100 hectares cutting fire lines or using existing
topographical features like road, water body etc. Fireline should be maintained by clearing
grasses and other combustible biomass. The clearing should be done by using controlled fire
after post monsoon, during the month of early October, when moisture content is high.
Preferable month for the burning is suggested to be end of January to mid of February. Burning
should started by morning when grassland is stayed moist due to withdrawal of dew. Weather
condition should be considered carefully. A very windy day much be avoided. Therefore, fire
spreads too slowly than the fire spreads in “Hot Burning”. The slow nature of burning intensity
helps species like turtles and other slow-moving species to get opportunity to escape to other
nearby patches. The “Hot burning” is a phenomenon when grassland burning starts very lately
almost in the month of March and April, when the grassland gets completely dried up and starts
at daytime when wind is in peak, and temperature is high. This kind of burning must be
completely avoided.

The major conservation challenge in Sub-Himalayan successional grassland habitat is to
maintain the stability of the grassland community. Annual grassland burning is one of the key
drivers of this stability. We need to understand that a science-driven action is required to
manage the grassland community along with long-term monitoring to early detection of habitat
changes.
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In Loving Memory of Horst Lubnow

Dr. Deba Kumar Dutta

deba@aaranyak.org

(The author is a conservation biologist working with the Rhino Research
and Conservation Division of Aaranyak)

Horst Lubnow, a German gentleman turned passionate rhino advocate, made an indelible mark
on wildlife conservation with his tireless efforts to raise awareness about rhinos on social media
platform since 2009. Horst's journey through Nairobi's savannas and Kaziranga's lush
landscapes was a testament to his unwavering commitment to these majestic animals.

Horst, an octogenarian retiree, used social media to spread awareness and build a global rhino
community. An avid wildlife enthusiast, he has frequently visited rhino-bearing regions in Assam
and other parts of India since the nineties. In spite of his busy schedule, he spent significant
time studying rhinos in their natural habitats. He was a rare and fortunate rhino lover who had
the privilege of observing all wild species of rhinos, except the elusive Javan rhinoceros.

BIOLINK | JUNE-NOVEMBER 2024 | 49


mailto:deba@aaranyak.org

Horst had a special affinity for Greater One-Horned Rhinoceros and Assam. Since 2017, we
have been working together to protect rhinos and their habitats, sharing numerous ideas and
strategies. The passion he held for our mission was so deep that he frequently reached out
through email and WhatsApp, asking me to update our followers if | was unable to do so myself.
Every rhino-related tweet of mine he reposted and commented on over the past six years helped
amplify our message.

Horst was a long-standing member of Save the Rhino International (SRI) and was invited to
speak at the "Rhino Mayday" event in London, where he raised awareness about the threats
facing rhinos and helped fundraise for SRI.

It was a chilly night on November 25th when | received a message from a German lady named
Jutta Lubnow. Her statement was, "We don't know each other, but both of us know my husband,
Horst Lubnow, who is a rhino enthusiast. Horst passed away on November 9th due to severe
heart problems in the final days of his life. The news of his passing was a heavy loss, and his
absence is deeply felt. He was concerned about rhinos and our shared mission.

Horst Lubnow's legacy will forever live on in the hearts of those who knew him and in the

continued efforts to protect and preserve the world's rhinos. His passion, dedication, and love
for these magnificent creatures will always be remembered.
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