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The Rubber Economy of Kerala: Issues and Challenges
Prof. Vinoj Abraham

The rubber industry is one of Kerala’s most
significant economic sectors, accounting for
nearly 75% of India’s total natural rubber
production serving the primary
agricultural commodity of the state. Once
considered a reliable cash crop that significantly
contributed to rural livelihoods and the state’s
economy, rubber cultivation is now facing
a period of deep uncertainty. Over the past
decade, the sector has been hit by a combination
of declining yields, inconsistent prices, labor
shortages, and environmental pressures. The
once-thriving rubber plantations now reflect a
sector grappling with stagnation and disinterest,
especially among small and marginal farmers
who form the backbone of this industry. Global
market shifts, climate variability, and lack of
innovation have further complicated the picture,
making it imperative to reassess the challenges
and explore sustainable solutions for Kerala’s
rubber economy.

and as

Production Consumption Gap: The production
of NR has remained stagnant at around 8.5 lakh
tonnes throughout the period 2005-06 to 2023-
24 while the demand for NR has increased from
about 8.0 lakh tonnes to around 14 lakh tonnes.
The stagnation in production, along with the
increasing consumption demand for NR has
created a widening gap between the two. What
has led to the stagnation in production needs to
be explored.

The widening gap between production and

consumption is filled up by import of Rubber.
During the same period as above, the total NR

import increased from about a 1 lakh tonnes in
2005-06 to more than S lakh tonnes by 2023-
24. The import dependence ratio or the ratio of
import to demand increased from less than 4% in
the early 2000s to about 40% currently. The rising
import dependence for NR brings into picture
multiple issues. Firstly, Rubber being a strategic
input, for manufacturing the rising dependence
on imported NR would make the manufacturing
sector dependent on other economies, implying
lesser self-reliance. Secondly, the dependence on
NR import would also make the small growers
vulnerable to price control through imports.
There is need to seek ways and means to reduce
import dependence and enhance self-reliance in
NRin India.

Declining Production: Rubber production in
Kerala has been experiencing a steady decline
over the years. The decline in NR production
has been affected by reduction in area under
production and yield decline as well. The area
under NR had declined from about 4 lalh hectares
while the yield per hectare also steadily declined.
These questions enquire further exploration as to
why area and yield of NR is declining in Kerala.

One major contributor is the ageing of rubber
plantations, with a significant portion of trees
exceeding the productive age limit. As older trees
yield less latex, replanting is crucial, but often
delayed due to cost, lack of awareness, or low
returns.

The lack of technology adoption is another
impediment. Many growers still use traditional
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methods, resulting in inefliciencies and reduced
productivity. Innovations in tapping techniques,
processing, and disease management remain
underutilized, mainly due to limited access
to training and financial resources. There is
also weak interest among growers, particularly
smallholders, due to declining profitability.
Many have started exploring alternate sources of
income, including more lucrative crops or non-
agricultural jobs, leading to widespread neglect
of rubber cultivation.

Price Stagnation and Volatility : Another concern
is the stagnation and volatility in NR prices.
The NR prices had peaked at about Rs 200
per KG in 2011-12. Since then the prices have
remained subdued. During 2011-12 to 201S-
16 in fact the prices declined to 110 per KG by
2015-16. The price have shown some increase
to Rs about Rs 156 per KG by 2023-24. The
fall in NR prices have reduced incentive for the
grower to continue in NR cultivation. Further,
the unpredictability in prices, have made NR as
a less reliable agriproduct in generating income
stability. Rubber prices are highly volatile and
influenced by a variety of factors. The supply
and demand dynamics of both domestic and
international markets play a critical role. When
global supply exceeds demand, prices plummet,
affecting the income stability of farmers.

Global economic conditions such as changes
in manufacturing sector, especially in tire and
automobile industries, directly impact rubber
demand. Additionally, currency fluctuations,
particularly the value of the Indian rupee against
the dollar, affect export competitiveness and input
costs. Market sentiment and speculative trading
also cause unpredictable price movements. As a
result, farmers and traders often find it difficult to
make informed decisions, leading to uncertainty
and hesitancy in investment.

Scarcity of Natural Rubber Tappers: The rubber
sector also faces a shortage of skilled tappers,
largely due to an aging workforce and a lack of
younger replacements. The physically demanding
nature of the job, combined with poor wages,

2 - @RE®IDC BRADIPI(Y BHASB alOMEBIMDNAT

has deterred the younger generation. Moreover,
there is migration to other sectors, especially
in urban areas and abroad, where employment
opportunities are perceived as more stable and
lucrative. This labour shortage directly affects
tapping frequency and latex output.

Climate and Environmental —Considerations:
Kerala’s rubber production is also being impacted
by environmental changes. Climate change,
marked by irregular monsoons, prolonged
dry spells, and unseasonal rains, disrupts
tapping schedules and affects tree health. Soil
degradation due to continuous monoculture
and overuse of chemical inputs has reduced
land productivity. Additionally, extensive rubber
cultivation has contributed to biodiversity loss,
as diverse ecosystems are replaced with single-
crop plantations. To combat these challenges,
promoting practices
agroforestry, organic farming, and better soil
management is essential. These not only protect
the environment but can enhance long-term
productivity.

sustainable such as

Small and Marginal Growers and Marketing:
The majority of rubber producers in Kerala are
small and marginal growers, who face constraints
in accessing markets, credit, and technology.
Institutions like Rubber Producers’ Societies
(RPSs) and Rubber Producer Companies
(RPCs) can play a transformative role through
value addition, branding, certification, and
export promotion. However, the performance
of RPSs has been mixed. While some have
succeeded in empowering farmers and
enhancing incomes, others struggle due to poor
management, inadequate funding, and lack of
technical expertise.

Standards and Quality Control: Maintaining
quality standards is vital for domestic use
and international trade. Inconsistent tapping
practices and poor processing methods often
lead to
market reputation. A focus on sustainability
and compliance with environmental norms is
also gaining importance globally. Certification

inferior-grade rubber, impacting



mechanisms and traceability systems are
increasingly being demanded by buyers.
Investment in research and development can
address many of these quality and sustainability
issues. Innovations in disease-resistant clones,
improved processing techniques, and better
agronomic practices are key to rejuvenating the

sector.

Conclusion

The rubber economy of Kerala stands at a critical
juncture. While the challenges are significant—

ranging from declining production and price
instability to labor shortages and environmental
degradation—there are also
for revival. By
promoting sustainability, strengthening farmer
organizations, and ensuring better market access,
Kerala need to reinvigorate its rubber sector and
secure a resilient future for its growers. There is
need to discuss and debate on these critical issues
for strengthening the rubber sector and enhance
life chances of rubber growers in Kerala.

opportunities
embracing

technology,

Ministry of Commerce Chair, Centre for Development Studies

Below Potential Performance of Kerala’s Natural Rubber: An Exploration
Prof. K.J. Joseph® & Dr. Kiran Kumar Kakarlapudi?

With respect to the contribution towards the
economic prosperity of Kerala, the natural rubber
sector appears to stand next only to the migration
induced remittances. However, for more than
one and a half decade the sector has been under
distress on account of a host of factors, both
exogenous and endogenous, reinforcing each
other. Analytically, the vibrancy of any sector
is contingent on its ability to respond to the
changing institutional context that invariably
creates challenges and also opportunities.
Natural rubber and other tree crops based
agricultural systems, by their very nature, have
limits to respond and adapt and add to their woes
as they are price takers and very limited say in the
yield-enhancing innovations and results in their
less than potential performance.

This study explored the underlying factors
responsible for the below potential production
of natural rubber in Kerala with focus on
endogenous factors. The issue has been
articulated as an outcome of the inter-play of
certain unique characteristics of natural rubber

a) scope for harvest postponement since the

crop, if not harvested, is not lost forever, unlike
other crops b) the farmers’ option to set a reserve
price for harvesting. It is observed that 17% of
the rubber holdings in Kerala are not found
tapping and the correlation between days tapped
and production/ productivity is high. Refraining
from taping has been attributed to lower price,
labour related factors and the expectation of
higher pricein the future. Rain guarding, however,
helps farmers tap larger number of days. The
productivity of those growers depending only
on hired labour is found be lower as compared
to their counterparts who depend only on family
labour or both hired labour and family labour.

Econometric analysis indicated that there are
a number of farmer-specific factors that act as
a dampener to tapping and productivity. Given
their access to other sources of income, many
of the farmers tend to have higher reserve
price, which induce them to keep away from
tapping which in turn also help explaining the
less than potential production of rubber in
Kerala. Even the RPIS seems to have been not
been effective in inducing them to utilize their

QMo-altail@ceiSo ofocadauad - 3



full capacity. In such a context, the strategy
shall be to enable those growers to appropriate
a larger proportion of the value of the output
by moving up the rubber value chain. This
will necessitate a major change in the current
approach towards rubber based development
by reaping the backward and forward linkages
and evolving a broader innovation system in
place of one that focuses mainly on increasing
productivity and production. In short run
there is scope for increasing production inter
alia by addressing labour related issues — a la
the labour bank initiative of Rubber Board and
propagating rain guarding, a la the MRF-Rubber
Board initiative. In this process much could
be gained by further strengthening the RPS.

To the extent that large majority of the farmers
would have tapped even without RPIS, it is of
relevance to explore the possibilities of making
use of the budget allocation for RPIS vis-a-vis
towards evolving a rubber based development
with a broader perspective. This will inter alia
involve State participation and facilitation in
evolving vibrant rubber based industrial sector
by bringing together different stakeholders. It is
Pertinent to remember what Jeffrey Sachs rightly
observed - hardly any country managed to cross
the per capita income of dollar $500 by focusing
on primary agriculture.

1. Director GIFT
2. Assistant Professor, GIFT

The Endangered Roots of Rubber:

Smallholder Collapse in Kerala’s Economy
Prof. P.K. Viswanathan

This paper discusses the decline of smallholder
commodity capitalism through the lens of
Kerala’s rubber production sector, once a robust
model of rural economic security. Smallholder
commodity capitalism refers to a system where
individual farmers engage in
agriculture, yet remain economically vulnerable

commercial

due to small-scale operations, price volatility,
and dependency on institutional support. In
Kerala, this system thrived until the early 2000s,
bolstered by state policies, land reforms, and the
proactive role of the Rubber Board. However, the
liberalization of India’s economy since the 1990s
dismantled protective frameworks, exposing
rubber farmers to global market pressures
and intensifying environmental challenges.
Kerala, which contributes nearly 77% of India’s
rubber output, has witnessed declining rubber
prices—falling from Rs. 240/kg in 2011 to Rs.
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120-150/kg—primarily due to cheap imports
from Southeast Asia facilitated by free trade
agreements like ASEAN-FTA. These changes
have disproportionately impacted smallholders,
who lack the resilience of large plantations to
absorb market shocks.

Institutional ~weakening has compounded
this crisis. The Rubber Board’s diminished
role, elimination of key subsidies, and the
removal of the rubber production cess have
deprived farmers of essential support systems.
Simultaneously, erratic monsoons, temperature
rises, pest infestations, and floods have made
rubber cultivation increasingly unsustainable.
Smallholders, unable to afford climate-resilient
technologies, face reduced yields and rising costs.
Inresponse, manyhaveadopted survival strategies
such as crop diversification, intercropping, and
low-frequency tapping. Farmer cooperatives have



also emerged as collective platforms for better
market access. Nonetheless, these strategies
address symptoms rather than structural issues.
To reverse this decline, the study recommends:

1. Robust price stabilization mechanism and
reform of import duty policies.

2. Climate-resilient including
adaptive rubber clones and agroforestry

agriculture,

incentives.

3. Institutional revival, with enhanced funding
for the Rubber Board, timely disbursement of
aid, and research support.

4. Market
smallholder
rubber products. Ultimately, the decline
of Kerala’s rubber smallholder economy is
emblematic of broader agrarian vulnerabilities
in the globalized era. Urgent policy reforms
are essential to restore stability, institutional
backing, and environmental sustainability for
smallholders. Without such measures, Kerala
risks losing its long-standing rural economic

backbone.

diversification, encouraging

involvement in value-added

Prof (Eco. & Sustainability), Amrita School of Business, Kerala.

Challenges of Natural Rubber: A Perspective from RPS
Babu Joseph

India’s small rubber growers are under immense
pressure due to unfair pricing, lower productivity,
and a deficit in policy interventions. About
70% of natural rubber (NR) is consumed by a
handful of firms in the tyre industry, who jointly
dictate prices, leaving small growers no choice
but to sell at throwaway rates. Despite rising
profits, tyre makers are allowed to import NR
duty-concessional (25%), leading to import
stockpiling since 2013, further depressing
domestic prices.

Production has plummeted from 9.75 lakh MT
in 2013 to 5.5 lakh MT in 2015, while imports,
especially of compound rubber, have surged.
Compound rubber—essentially NR mixed with
additives—enters at lower or duty-free rates,
particularly under ASEAN trade agreements.
Though the government intended to tax
compound rubber at par with NR, the policy
failed to reduce imports. The quantity imported
in the year 2009-10 was only 70000 MT, while
the same has reached almost 5.0 lac MT, an
increase of 700%.

Two policy issues of concern here are:

« Outdated SION Norms — Sion Norms are
the Input -Output norms that define the
permissible quantity of duty-free import
of Rubber into the country to meet the
export obligations of Rubber Products. The
prevailing norms, however, are based on
1970s data, which allow duty-free import of
44% NR per tyre, while actual usage is now
only 18-20%. Half of this rubber remains in
the domestic market, lowering prices and
draining foreign exchange.

« Masked Imports — A significant quantity of
Natural rubber is imported under a Different
HSN code called Compounded Rubber,
which is nothing but Natural Rubber masked
with some additives like carbon black, etc.
This is done to avoid higher import duties.
While natural Rubber has an import duty
of 25%, the duty on compound Rubber is
anywhere between 5-10%. The quantity of
Rubber imported as compound Rubber this
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year is expected to be in the region of 2.0 lakh
MT.

« Non-Tyre Sector - Meanwhile, the non-tyre
sector (30% of NR consumption), especially
small-scale latex-based units, is hit hard by
FTA-enabled product imports. There is a
strong need to raise import duties to support
the “Make in India” initiative.

o Wild Animal Attacks: One-fourth of
plantations near forests suffer frequent crop
loss; crop insurance and protection are
critical.

« RRII 400 Series
performance and low yields from these

Clone Failure: Poor
clones have hurt productivity. New breeding
programs for climate-resilient, high-yielding
genetically modified clones are essential.

« Genetically Modified Tender Plants: which
can resist diseases and changes in climate,
may be promoted.

« Shortage of Skilled Tappers: Aging workforce
and lack of replacements have worsened the
production crisis. A revival of the Rubber
Board’s tapper training program is vital.

« Replanting Subsidies: Replanting a hectare
costs approximately Rs. 7 lakhs over 7 years.
Farmers need a Rs. S lakh soft loan (with
govt-paid interest) and increased subsidy of
Rs.1.5 lakh. Eligibility should increase from 2
to S hectares.

« Rubber Board Governance: The Chairman’s
post has been vacant for over six months,
stalling board meetings and affecting
operations. Hence,animmediate appointment
is needed.

Therefore, addressing these concerns through fair
pricing, revised import policies, grower support
schemes, and administrative reforms is essential
to revive India’s rubber sector.

Secretary, Association of RPS

Natural Rubber Scenario -
Concerns, challenges and the way Ahead
Mr. Santosh Kumar

Natural rubber is a strategic raw material on which
the wheels of an economy move. A product with
varied applications, it is a resource very much
required for the development of the country.
Besides the Critical and strategic importance of
this material, it is also a means of livelihood of
1.3 million growers and many others who are
connected to the cultivation, processing, trade
and Industry. The majority of the growers of
Natural Rubber are small and marginal farmers
with small land holdings and the cultivation of
NR sustains the rural economy of many of the
NR producing Areas.

Natural Rubber Cultivation in Kerala, the
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traditional homeland of Rubber is facing
challenges. While the
challenge is economic viability due to a
combination of factors like prolonged low market
prices, drop in production impacted by climate
changes, drop in tree and land productivity etc.,
there are other challenges too. Huge imports of
Natural Rubber into the country are impacting
the domestic Rubber economy adversely. The
growing flow of compound Rubber into the
country of late is shining example of unregulated
imports of Rubber. As the country is moving
ahead in economic growth, the per capita
consumption is poised for a leap and the sagging
production and dependence on imports is a

innumerable main



disturbing factor. This compounded by low and
unviable prices has led to alack of interest among
growers to cultivate the crop. The challenge is
to revitalize the grower industry, motivate them
to produce more Rubber to meet the growing
demands of our Nation.

The presentation focusses on the issues and
challenges faced by growers in production of
Rubber along with the possible ways to address
these issues. Also, some of the issues being faced
by the production and processing Industry are
highlighted. There is also a need to have value
added production of Rubber and Rubber Goods

in the country to boost consumption in the
country while regulating the flood of rubber and
Rubber based products into the country. Many
of the of the constraints being faced include
policy and macro-economic issues which needs
to be understood so that effort could be made to
resolve these systemic issues and evolve specific
interventions.

Natural Rubber being a strategic Raw material,
it is in the interest of the nation to see that this
sector thrives, and growers are motivated to
produce the crop in times to come.

CEO & whole Time Director, Harrisons Malayalam Limited

Emerging Production Relations in the
Natural Rubber Sector in Kerala
S. Mohanakumar

Natural Rubber (NR) cultivation had been the
mainstay of village life in Kerala, the Kanyakumari
district of Tamil Nadu and the state of Tripura
until early 2012-13. More than 1.3 million
farmers and four lakh workers are cultivating
NR for livelihood in the country. Unlike other
plantation crops, 80 per cent of NR farmers are
marginal and small types, and the estate sector
(>20 hectares) constituted less than 10 per cent
of the area under NR cultivation in the country.
More than 70 per cent of the NR produced
in India is consumed by automotive tyre
manufacturers, comprising large multinational
companies and the market’s non-tyre segment is
comprised of numerous micro enterprises. The
non-tyre sector (including latex-based products)
accounts for less than 30 per cent of the NR
consumed in India. The price of NR is largely
determined by the tyre segment and they have
profound influence in the framing of policies for
the NR production sector.

Kerala is the largest producer of NR, with 71
per cent (5.99 lakh MT) of the NR produced in
India (2022-23). The area under NR cultivation
in India was 8.50 lakh hectares, of which 6.15
lakh hectares (64.5%) is in Kerala. The Natural
Rubber (NR) production sector in the state has
undergone substantial changes over the last three
decades, ever since the first price crash of the
lucky crop in the domestic market in 1996-97.
Since then, the NR price has been highly volatile
with intermittent troughs and peaks until 2012-
13. The price scenario has changed since early
2010, characterised by the trough driving the
price of the crop down to reach to further troughs,
and the pattern still persist. As compared to a
relatively long spell of a downward price spiral in
the domestic market during the second half of the
1990s, the price fall in 2008 lasted for a relatively
shorter period. The NR price picked up again by
2009 and peaked in 2011-12. Further, the price
has started falling from 2012, and the downward
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price spiral with a significant degree of volatility
persists.

Broadly, there have been three distinct phases in
the price movement of NR since independence.
The first phase was up to 1992. A steady and
gradual increase in NR price until the formal and
uncritical adoption of economic liberalisation
and market integration in 1991. The phase was
contributed largely by policies for domestic
market protection from the supply and demand
sides. The market protection was an integral
part of the import-substituting inward-oriented
development strategy of India.
of high-yielding planting materials like RRI
105, replanting subsidy for NR cultivation and
vigorous extension services by the Rubber Board
facilitated the massive expansion in area under
NR cultivation in the state. The second phase
(1992-2012) in NR price movements has two
sub-classifications: The period from 1992 to 2008
is denoted the first sub-phase in the downward
price spiral. The first sub-phase was characterised
by an upward price movement from 1992 to 1997
or until the breakout of the East Asian Stock
market-driven economic crisis in 1997. Since
then, the price started falling continuously from
1997, and the downward spiral persisted till 2002.
For the first time in the history of NR production
in Kerala, the productivity fell in 2001 and 2001.
It marked the first spell of the reproduction
crisis of NR farmers in Kerala and other states.
From 2003, the NR price started rising, and the
upward price movement continued until the
outbreak of the sub-prime crisis in the USA in
2008. The second sub-phase in the NR price
movement commenced by 2009 as the price
picked up and recorded the ever-time peak by
2011-12. The second phase in NR cultivation
in Kerala and for other major NR producing
states ended by 2011-12. The third phase in NR
cultivation started by 2013 and continues till
date. Since then, the NR price has plummeted to
its ever-recorded the lowest trough, driving from
one trough to another with an intermittent but
short-lived spike for a few days or a week. During

Introduction
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the third phase of NR, the relative position of NR
in the global NR production map declined from
4th to 6th, while the NR productivity of India
(Kerala) slipped from its first to second position.
To incentivise the NR farmers in the state,
the government of Kerala has announced the
floor price since 2014 and it has been gradually
increased to Rs 180/kgin 2024. To a great extent,
the fall in NR price has been partly contributed
by large scale import of NR and more than 45 per
cent of the domestic demand was met through
imports in 2023. It was less than 10 per cent a
decade ago. The NR economy has moved from
self-sufficiency to import dependence. It is the
primary characteristics, which distinguishes the
phase-111 from earlier Phase-1 and Phase-11.

Farmers’ response to the persistent and
unprecedented fall in NR price for more than
a decade has been different by types of NR
cultivators. The study analyse the implications
andimpact ofthe prolonged price fall of the NR for
different categories of people dependent on the
crop directly and indirectly in the state. In Grama
panchayats where NR has been the predominant
crop, farmers have resorted to different forms of
survival strategies to overcome the crisis in the
NR sector. The strategies include, among other,
leasing out the mature rubber plantations for an
annual, leasing out the land to intercropping in
the immature phase of cultivation (pineapple
and other crops), abandoning NR plantations
by not tapping and avoiding necessary cultural
practices only to keep the land engaged, resorted
to different types of tapping system such as
once or twice in a week, shifting from smoked
sheet to direct sale of later and cup lump, and
finally selling out the land for non-agricultural
purposes. Different strategies
implications for tapping labourers, marginal and
small farmers and the sustenance of the crop
in future and the livelihood of its dependent
population. This paper is based on a village study
of an NR dominant Grama Panchayat in Central
Travancore, Chirakadavu Grama Panchayat
in the Kottayam district. =~ The study found

have varied



that the production relations in the NR sector
in Kerala have been undergoing a process of
transformation, which would eventually end up
in driving the farmers to withdraw the crop even
from the most suitable land for the crop. Farmers

are looking ahead to the emergence of a next best
alternative and sustainable crop to replace the
NR cultivation.

Director, Public Policy Research Institute, Thiruvananthapuram

Sustainability of Natural Rubber Cultivation in Kerala:
The Issues and Challenges of Small and Marginal Farmers
S. Veeraputhran

The cultivation of natural rubber (NR) on
commercial scale was started in India in 1902.
Until 1946 it had been developed as an estate
crop with complete patronage of colonial
governments. As a result, by 1955-56 only 29587
smallholders undertook the cultivation of NR
with 38488 ha. But by 1990-91 the number of
smallholders had abysmally increased to the
extent of 780587 with an area of 397465 ha. The
policies pursued by the government till 1991 like
inward oriented production, quantitative and
qualitative restrictions on import and export,
market and institutional interventions, stable
and remunerative farm gate prices, insulation
of domestic market from international market,
effective transfer
production and productivity etc. played pivotal
role in achieving the remarkable shift from being
an estate crop to smallholders’ crop (George
et al, 1988; Burger et al, 1995; Lekshmi et al.
1996; George, 1999; and Veeraputhran, 1999).
As a result, the country became almost self-
sufficient in NR production with meagre import,

technology

enhancing

productivity became the highest among major
NR producing countries, NR was the second best
crop in Kerala with 24 per cent of gross cropped
area, it spread across sixteen states (especially in
NE states) in the country as a major source of
social security among socially and economically
downtrodden strata. Thus, it had been the main

source of livelihood of nearly 1.32 million
smallholders having an average holding size of
less than 0.50 ha.

However, with the introduction of economic
and trade liberalization policies in the country
since 1991-92 the domestic NR market has been
highly integrated with the world market. The
combined effect of this pursuit was characterised
by the phenomena of; price cycles with longer
periods of lower prices and shorter periods
of price spikes along with wider variability,
unprecedented and large scale import of NR,
market and price uncertainties, increasing cost of
cultivation, indivisibility in crop diversification
as NR being perennial in nature etc. jeopardizing
the remunerative farm gate and hence the
livelihood of growers who cultivate this crop
(Veeraputhran, 1999; 2003a, 2003b; Lekshmi
and George, 2003; and George and Joseph,
2005). Adding to this, since 2011 onwards price
of NR has been declining consistently. It was Rs.
242 per kg in April 2011 but afterwards it has
been declining and hovering around Rs. 115 to
155 per kg (excepting a few months under RPIS)
until 2023-24. It to be underlined that such a
phenomena has never occurred during thel20
years’ history of NR in the country questioning
the sustainability of the rubber cultivation among
the small and marginal farmers.
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Given the context, the present study attempts
to examine; (a) the major factors which
contributed to consistent fall in the price of NR,
(b), identify the implications given the social
and economic constraints in the expansion of
rubber cultivation in Kerala, and (c) suggest
policy measures. Secondary data spanning from
the period of 1980-81 to 2023-24 relevant to
production, productivity, area under cultivation,
area under new planting and replanting, import,
etc were used for the analysis. Long term trends
and phases in the NR price were identified using
the Critical Values of Multiple Structural Change
Tests of Bai.J and Perron. P, (2003). Exponential
growth rates were estimated to identify the actual
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growth rates of variables considered for analysis.
Instability Index of Cuddy Della Valle (1976)
was used to identify the extent of variability of
variables over the period and across different
phases. Partial regression coeflicients are used
to identify the extent of factors which influence
the cultivation of NR among small and marginal
farmers in Kerala. The study suggests that direct
and indirect support measures need to be
pursued at least until the gap between domestic
demand and supply narrows down through new
planting and replanting with higher productivity
and adoption of scientific cultural operations

Rubber Research Institute of India, Rubber Board, Kottayam-686 009
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Sustainable Wildlife Nutrition Management (SWNM) Framework:
A Novel Approach to Mitigating Human-Wildlife Conflict

Dr. Jacob Alexander

Introduction

Human-wildlife conflict is a complex and
growing issue worldwide, resulting from climate
change, habitat destruction, invasive species
and human encroachment. Wildlife populations
face significant challenges in accessing essential
resources, leading to malnutrition, stress, and
increased conflict with humans. The SWNM
framework offers a novel approach to addressing
these challenges.

Key Components

1. Scientific
SWNM framework utilizes scientific data on

Data-Driven Approach: The

wildlife populations, habitats, and ecosystems
to inform resource management decisions.
This approach ensures that conservation
efforts are targeted, effective, and sustainable.
A multidepartment collaboration to pool up
essential data and layering them is envisaged.
Availability: the
availability of essential food, fodder, and

2. Resource Ensuring
water for wildlife populations is critical to
maintaining their health and well-being.
The SWNM framework prioritizes resource
availability, taking into account the specific
needs of different species and ecosystems.
The activities are aimed to have a holistic
approach including removal of invasive
species and restoration of the essential habitat
that provides the needs of the ecosystem.

3. Al Integration: The SWNM framework

leverages Al technologies to predict conflict
and
Al
powered predictive analytics can identify

risk, optimize resource allocation,

enhance community engagement.
areas of high conflict risk, enabling proactive

conservation efforts.

Objectives
The SWNM framework aims to:
1. Reduce Human-Wildlife Conflict Risk:

By ensuring resource availability and leveraging
Al-powered predictive analytics, the SWNM
framework reduces the risk of human-wildlife
conflict. The adoption of an early warning system
that could alert the public and travellers to avoid
the area saves human lives and conflict situations.
Domestic animals can be kept more safely on
these days based on the alert on the type of
animal. These measures will build up confidence
in the local community in the system reducing
conflict situations with government officials.

2. Promote Sustainable Coexistence:

The SWNM framework promotes sustainable
coexistence between humans and wildlife by
maintaining ecological balance and supporting
the long-term conservation of wildlife habitats
and ecosystems.

3. Support Long-Term Conservation:

By prioritizing resource availability and

leveraging scientific data and Al technologies,
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the SWNM framework supports the long-term
conservation of wildlife habitats and ecosystems.
Methodology

The SWNM framework involves a multi-
disciplinary approach, incorporating expertise

from wildlife biology, ecology, conservation, all

associated departments and Al The framework
consists of the following steps:

1. Data Collection: Collecting
data on wildlife populations, habitats, and
ecosystems. A repository of data on prior
man-animal conflict situations, degradation
of the ecosystem through the years etc.

scientific
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Innovative Strategies for Mitigating Human-Elephant
A Case Study on Non-Violent Approaches to Coexistence by Trunk Call -
The Wildlife Foundation
Anand Shinde & Shriya Patil

Human-elephant conflict (HEC) is one of the
most pressing conservation challenges faced
todayin India. With the rapid expansion of human
settlements, agriculture, and infrastructure,
traditional elephant habitats and migration
corridors have been fragmented.

This disruption has led to increasing incidences
of conflict, placing both human lives and
elephant populations at risk. Elephants, in
search of food and water, are increasingly
entering human-dominated landscapes, causing
crop damage, property destruction, and loss of
life. Simultaneously, the safety of elephants is
compromised due to retaliatory actions and lack
of protective measures. Traditional mitigation
measures such as physical barriers, translocation,
or compensation programs have shown success
but with limitations.

As such, there is a growing need for more
innovative, holistic, and sustainable approaches
to mitigate conflict and promote peaceful
coexistence between humans and elephants.

This paper explores the pioneering strategies
employed by Trunk Call - The Wildlife
Foundation, an organization founded by the
renowned elephant whisperer & elephant
researcher Anand Shinde, in addressing the
challenges posed by HEC. The foundation’s
approach blends science, empathy, conservation

psychology, and community engagement

to create a replicable model for human-
elephant coexistence. Central to its work is
the understanding and application of elephant
behaviour and communication patterns, which
plays a pivotal role in conflict mitigation. By
using non-invasive methods, such as voice
modulation and empathetic cues, elephants can
be safely redirected from conflict zones, offering
an alternative to harmful interventions such as
tranquilizers or physical barriers.

A key strategy of Trunk Call involves the
restoration of elephant corridors—natural
pathways that allow elephants to migrate
between forested areas without encroaching
on human settlements. These corridors are
essential for the survival and health of elephant
& wildlife populations, as they enable genetic
diversity, facilitate seasonal migrations, and
reduce the risk of conflict. In collaboration
with local communities and the Maharashtra
State Forest Department, the Trunk Call the
wildlife foundation has successfully revitalized
elephant corridors in more than 50 villages
in Kolhapur district, Maharashtra. Through
field-based interventions like the planting of
elephant-friendly edible vegetation and creation
of water points in certain areas, Trunk Call has
seen a substantial reduction in conflict incidents,
particularly in high-conflict ~districts like

Kolhapur.
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Additionally, the paper examines the role of
habitat restoration in mitigating HEC. The
degradation of forests due to deforestation,
agriculture, and human encroachment has
resulted in resource scarcity, driving elephants
and other wildlife (like Indian Gaur & Fox)
into human-dominated areas in search of food
and water. In response, Trunk Call employs a
multifaceted strategy to restore these habitats,
planting native edible species such as bamboo,
wild bananas, mango trees, and elephant grass
etc along migration routes and created buffer
crop. By creating green corridors that not only
provide safe passage but also ample food sources,
the foundation has been able to keep elephants
within their natural habitats, thus reducing
their dependency on human settlements for
sustenance.

The integration of conservation psychology
is another cornerstone of Trunk Call’s work.
Understanding the psychology of both
elephants and humans is critical to mitigating
conflict. The foundation uses
based awareness programs, school outreach

community-

initiatives, and behavioural change models to
shift public perception, dispel myths, and foster
empathy towards elephants. By addressing
the psychological roots of fear, anger, and
misinformation that often fuel conflict, Trunk
Call promotes non-violent, sustainable solutions
that reduce hostility and increase human
tolerance of elephants.

One of the most notable innovations in Trunk
Call's approach is the application of non-
violent interventions led by Anand Shinde
himself. As an expert in understanding elephant
communication & behaviour patterns, Shinde
has developed methods for using voice cues
and empathetic gestures to direct elephants
safely back into the wild. His techniques, which
have been proven to calm distressed elephants
without the need for physical force, highlight the
importance of conservation psychology in the
mitigation process. By recognizing elephants as
conscious beings with their own emotional and

14 - @r6mId0 BROMIMIY CEHES alOMEBI6MUNAY

behavioural needs, the foundation aims to build
a culture of coexistence, reducing the negative
impact on both human and elephant populations.

Field results from Trunk Call's interventions
in more than SO villages in Kolhapur district,
illustrates the effectiveness of this integrated
approach. In Kolhapur, the restoration of
corridors combined with the planting of preferred
edible species has led to a notable decrease
in crop raiding, and conflict incidents have
dropped majorly. The foundation’s Day & Night
patrolling efforts with the forest departments
have also proved successful in detecting elephant
movement early, allowing residents to take
preventive measures.

foundation’s non-violent,
interventions have reduced
casualties, showcasing the
empathy-driven  conservation

Moreover, the
behaviour-based
human-elephant
potential  of
strategies.

Through its innovative strategies, Trunk Call -
The Wildlife Foundation has not only reduced
the frequency and severity of human-elephant
conflict but also fostered a more harmonious
relationship between humans and wildlife. This
interdisciplinary approach—combining science
of animal behaviour, ecology, and psychology—
provides a replicable, sustainable model for
conflict mitigation that can be adapted to other
regions facing similar challenges.

By demonstrating that elephants are not rivals
but misunderstood neighbours, Trunk Call has
pioneered a paradigm shift in conservation that
prioritizes coexistence over conflict.

This paper calls for a broader application of
these methods to global conflict zones and
emphasizes the need for continued research and
collaboration between conservationists, local
communities, and policymakers. The future
of elephant conservation hinges not only on
protecting elephants but also on ensuring that
both humans and wildlife can share their habitats
peacefully, building a more sustainable and
resilient world for future generations.

Trunk Call - The Wildlife Foundation
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Human-Animal Conflict in Kerala: In Search for Innovative Solutions

Dr. PV. Unnikrishnan?, Dr. Srikumar Chattopadhyay?, Dr. Sherin Sam Jose?,
Mr. Vimal Ravi4, Dr. Asok Kumar A.>, Dr. Deepa P. Gopinath¢,
Dr Vrinda V. Nair?, Mr. Josin John&, Ms. Bhagya B. Anil®, Vipin V.C.%°

Human-wildlife conflict is an escalating global
concern, particularly in regions where expanding
human settlements intersect with wildlife
habitats. In Kerala, this issue is intensified by
high population density, limited land availability,
and intensive land use. Traditional mitigation
strategies such as translocation, compensation,
or physical barriers have often yielded only
solutions. To

short-term, location-specific

address this challenge sustainably, the Kerala
Development and Innovation Strategic Council
(KDISC), in collaboration with the Kerala
Forest Department, initiated a technology and
innovation driven approach supported by multi
stakeholder participation. Through structured
consultations and a hackathon involving startups,
local governance bodies, and institutions such
as KILA and Social Alpha, several promising
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solutions have been developed. These include
IoT-
thermal

Al-based intelligent fencing systems,
enabled early warning platforms,
imaging technologies, and optical fiber-based
intrusion detection systems. Additionally, cloud-
based wildlife monitoring tools and ecological
conservation models offer data-driven strategies
for long-term conflict mitigation. This initiative

17

underscores the importance of community
engagement and interdisciplinary collaboration
in creating scalable, sustainable solutions that
ensure the safety of both human and wildlife

populations.

Kerala Development and Innovation Strategic Council (K-DISC),

Trivandrum.

Human-Animal Conflict in Kerala:

A Study on Conservation Policies and Conflict Mitigation
Srichandra S.B.

Conflict between humans and animals is
becoming a global issue. This study examines
human-animal conflict resolution techniques
in Kerala with a special focus on Wayanad.
Wayanad is a place where people and wildlife
often meet because of its close proximity to
forests. Elephants in particular are a serious threat
since they frequently result in human casualties,
raid crops, causing economic losses to farmers.
It examines the patterns of relationship between
humans and wildlife and analyzes people’s
perception towards the wildlife conservation
policies. Even though the
Department has taken proactive steps to reduce
human-animal conflict, it is still a persisting issue.
Through a thorough detailing of the distinctive

features and actions of different animal species,

Kerala Forest

the study analyzes the lives of animals while
making its relation to human society. It critically
examines anthropocentric perspectives and how
human-centered approaches have contributed
to conflict with wildlife. Humans and wild

20 - @RE®INC BRADIMI|Y BHASB alOMEEBIMDNAY

animals are inextricably linked and finding
means of coexisting is something that humans
must do for the preservation of both humans
and animals. The study will acquire an intricate
understanding of the major obstacles linked
to coexisting humans and wildlife within the
distinct ecological and socio-political milieu. It
examines a range of feasible strategies to reduce
human-animal conflict, including community
based initiatives, technological developments,
and policy interventions. The intensive study
is going to be conducted through ethnographic
study and archival methods. It also looks at the
way the communities perceive both the central
and state governmental mitigation policies on
this issue and the way in which the mission of
mitigation services and development is carried
out in the state of Kerala.

Keywords: Human-animal conflict, Wayanad,
wildlife

participation, conflict mitigation strategies

Kerala, conservation, community
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The Climate Smart Coffee Project-
Bringing Science to Farmer’s Fields
Dr. Manju Mathew

The morning coffee that brings an aroma to our
daily life is not only a morning drink but also
the livelihood of many farmers across the world.
But in the near future, it is going to be very
difficult and expensive. Coftee is a great victim
of climate change. Climate change refers to any
change in climate over time, whether due to
natural variability or as a result of human activity.
Climate change is attributed directly or indirectly
to human activity that alters the composition of
the global atmosphere. In recent years, climate
change and associated pest and disease attacks
are threatening the coffee plantations, which in
turn affect the livelihoods of millions of farmers.

The global picture of the effect of climate change
on coffee production is true in Wayanad as well,
the spice capital of Kerala. 90 % of the state’s total
coffeeisproducedin Wayanad. Butinrecentyears,
coffee and pepper farmers in Wayanad are reeling
under losses caused by the rise in temperatures
and erratic rainfall in a district whose residents
once boasted ofits ‘air-conditioned climate’ From
amaximum of 25 degrees Celsius by early March,
temperatures here now easily cross 30 degrees
by that time of the year. In recent years, the rain
pattern has changed drastically, the number of
hotter days in the district has almost doubled,
and the average temperature has increased by
almostS °C. As a result, the yield from coffee
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has also declined tremendously. If the weather
pattern changes beyond the prediction, the yield
will further decline, which will affect the lives of
coffee farmers.

Considering the ecological significance of
Wayanad and the impact of climate change in
the region, the state government announced the
Carbon Neutral Wayanad initiative in 2019-20.
A Carbon Neutral Wayanad workshop was held
under the aegis of K-DISC in September 2019 at
Wayanad. As strong branding and marketing can
help sustainable coffee products stand out from
cheaper alternatives on the supermarket shelf,
the government has come up with schemes for
doubling the income of the people of Wayanad.
Nowadays, the coffee farmers of Wayanad are
getting only ten percent of the retail price of
coffee powder. This should be changed. The
project aims to brand coffee of Wayanad as
‘Wayanad’s Indian Fine Robusta’ (WIFR) and
‘Malabar Kaappi.

Knowledge Stream

The Climate Smart Coffee Project have two
broad areas of intervention. One would be the
establishment of processing facilities in a “Hub
and Spoke” model to establish state of the art
processing facilities for coffee that will be available
to coffee farmers to enable them to access higher



value for their produce. A second broad area is
about offering knowledge or technical support
to improve the quality of farmers’ produce, and
provide solutions faced by them due to climate
change and other environmental factors. The
Knowledge Programme will also be integral
to the Project. This will address problems that
coffee farmers experience in the field and market,
including climate-related complications, disease
and pest-related issues, and help the farmers
increase the quality of their produce by testing
quality through “cupping” at the farmers’ fields.

The Knowledge Programme will benefit from
the partnerships collaboration with Institutions
of Excellence abroad and within the country,
related to Engineering, Agricultural sciences
and Management. These include the Groningen
University and Technical University, Delft in
the Netherlands, Kerala Agricultural University
and Regional Agricultural Research Station
Wayanad; Coffee Board and its Research
Stations in Wayanad and Chikmaguluru, Kerala
Technological University; the Community
Agro-Biodiversity Centre Wayanad of the M S
Swaminathan Research Foundation; The Kerala
Veterinary and Animal Sciences University
Wayanad; Centre for Water Resources
Development and Management (CWRDM);
the National Institute of Technology and Indian
Institute for Management, Kozhikode.

Aggregation of farmers through their own
platforms or cooperative societies is also
envisaged in the effort to bring economies
of scale in the operation. As the erection and
commissioning of the main processing facilities
will take between 24 to 30 months, activities in
establishing outreach with the farmers through
the Local Government agencies and offering
troubleshooting and consultancy services to the
farmers, as well as seeding efforts for developing
the market for a branded specialty coffeehave
already started.

Some of the focus areas of the knowledge stream
are:

1. Adapting to rising temperature & climate
change, bringing cutting-edgeknowledge to
farmers’ fields

Climate change mitigation programs

« Energy-eflicient interventions

o Advanced Biomass Combustion Devices

(ABCD)
« Bio char, carbon sequestration
Shade Coffee Systems

« Nature based solution to climate change

« Agro-forestry and inter cropping

« Compliance to EUDR

Possibility of Specialty coffee & value addition

o Parchment/washed coffee/Biological

interventions
Climate-smart coffee park
+ Coffee Experience Centre
« Livinglab
« WIFR certification
Smart farming
« IoT based farm management practices
« Live monitoring and Al based predictions

+ Integrated Pest Management Systems

2. Raising income, enhancing capacity and
skills, nurturing partnerships for prosperity,
quality assurance

Income augmentation through Technology
interventions

+ Bio-Energy interventions, Bio-CNG
« Bio Hydrogen

« Bio fertilizers

« Agri-food systems

« Timber from shade trees

« Soil & water management

« Remote sensing for farm management and
pest control

« Agri-voltaics

« Drip irrigation and fertigation

QMo-altail@ceigo ofocadauad - 29



Quality Assurance

o Product quality, safety, and sustainability
« WIER certification

Research & Development

« Linkage with academic institutions of
excellence in India & abroad, CoE at Engg
College Kannur, IIT Mumbai IIT Palakkad,
Groningen, and TU Delft, the Netherlands.

« Fellowships

« Funding proposals- other

agencies

KERA,CSR,

Training & Provision of Services

« SOP (Standard Operating Procedures)
«  GAP (Good Agricultural Practices)

o Address the critical needs of farmers

24

Conclusion

The Climate Smart Coffee Project and its
knowledge stream will play a vital role in
enhancing coffee cultivation by providing
research, training, and technical support to
farmers. Through services, the
knowledge stream will equip farmers with up-to-
date techniques for increasing yield and quality.
Itwill also assist in accessing markets, meeting
certification standards, and adapting to climate
change. Overall, it will serve as a bridge between
scientific innovation and practical farming,
boosting productivity and sustainability in the

extension

coffee sector.

Consultant, Climate Smart Coffee Project

Strategies for diversification programs in tea plantations of
Kerala possibilities and challenges
Rohan Muricken

Tea estates in South India, particularly in regions
like Valparai, Munnar, Nilgiris, and Wayanad,
face challenges due to rising production costs,
climate change, fluctuating tea prices, and
dependency on bulk buyers. However, these
estates also offer significant untapped potential
for multi-stream income generation and climate-
smart diversification.

Solar Energy Integration on Factories and Estate
Buildings Installation of renewable enrgy sources
like solar power can reduce operational energy
costs and generate income through grid-linked
solar energy. Cost of energy can be saved up to of
up to 60-80% if properly utilised and managed.
The capital cost can be paid back in 6 - 8 years
through cost savings

Diversification of land use in with agro-
forestry crops can give promising returns while
maintaining soil health and diversity. The long-
term yields will support the subsidiary industries
and support carbon sequestration programs.
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A combined program with renewable energy,
agroforesty and carbon sequestration programs
can leverage carbon credits and

Incorporating  Ecotourism  and  cultural
experience will leverage scenic beauty and estate
lifestyle to attract tourists. Tourism project can
be promising area for tea industries that can give
a diversified experience with heritage premises.
The hospitality sector can provide high margins,
enhances brand equity of estate teas and creates

local employment and reduces migration.

Other diversification program in the basket
can be diversification of tea experience with
packaged, premium, and functional tea Products,
Bio-Waste and ash utilization, Medicinal &
culinary herb cultivation, diversification with
horticulture programs.

Use of modern technology like Blokchain can
be explored. The Blockchain integration of
plantation sector is done in a corollary abstract

Sr. Manager, The BBTC Ltd
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Integration of Blockchain Technology in Plantations
Rohan Muricken

The integration of blockchain technology into
tea plantations aims to offer both transparency
and trust to end buyers—whether wholesale or
retail—while also unlocking opportunities for
passive income. Through this technology, every
batch or container of tea can be given a unique
digital identity, such as a QR code or token.
This identity allows detailed tracking of the tea's
journey from the field to the final consumer, with
data recorded immutably on the blockchain.

At the plucking stage, information like the GPS-
tagged estate location, the date of harvest, and
transportation details from the tea fields to the
factory is captured. During processing, data such
as the factory location, withering conditions,
fermentation details (like drier temperatures
collected via IoT), and sifting records are
recorded. When the tea is packed and stored,
information about humidity levels, temperature,
packaging type, and the date of packing is saved.
As the product moves through transportation
and sale, route logs, customs documentation,
and buyer information, including shipment
and invoice details, are securely stored on the
blockchain. This allows end buyers to scan a QR
code and view the full, uneditable lifecycle of
their tea, enhancing trust and authenticity.

The technology also supports carbon footprint
tracking by recording environmental data at each
step of the production process. It can capture
the type of energy used—whether biomass,
solar, or grid electricity—as well as vehicle
fuel consumption. Additional sustainability
indicators such as tree cover, verified via satellite
or drone footage, and the purchase of carbon
credits or offsets, can be recorded and potentially
monetized.

Blockchain can also be used to document
fair labor and ethical practices in a secure,
encrypted manner. This includes logs of worker
wages, biometric or attendance data, training
certifications, health checks, legal compliance
certificates, and even feedback from workers.
Such transparent records reinforce ethical
credibility.

Compared to traditional certifications like
Rainforest Alliance or Fair Trade, blockchain
offers several advantages. It enables producers to
build direct trust with buyers through transparent,
verifiable records instead of relying on third-
party logos. It also allows estates to define their
own sustainability metrics and avoid the high
recurring costs and bureaucracy associated with
certification audits. Furthermore, it provides
control over how data is presented, empowering
estates to tell their own stories with authenticity

and depth.
From a revenue perspective, blockchain
integration opens new passive income

opportunities. Tea producers can create special
batches labeled as "Blockchain-Verified Tea,"
which include verifiable details about plucking,
processing, and sustainability practices, along
with secure multimedia content. These products
can be sold at premium prices to organic
retailers, luxury tea brands, and export markets.
Producers can also launch direct-to-consumer
online tea brands that emphasize personalized
storytelling—for example, showing exactly when
and where the tea was plucked and by whom.
This kind of transparent narrative particularly
resonates with younger consumers who value
authenticity.

Limited-edition tea batches can even be turned
into collectible NFTs, such as a "Spring Harvest
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2025" release with only 100 tokens issued. NFT
owners might receive early access, exclusive
pricing, or collectible incentives. For fans and
collectors, this adds a layer of exclusivity and
engagement.

The blockchain system can also be offered as
a traceability solution to other agribusinesses.
Many large tea buyers—like Unilever,
Tetley, or Tata—are increasingly focused on
Environmental, Social, and Governance (ESG)
compliance. Estates with functional blockchain
setups can provide consulting and traceability
services to these companies or smaller players
looking to improve their ESG transparency.

Sustainability records stored on the blockchain
can also be used to enter carbon credit markets.
Practices like maintaining shade trees, using
organic fertilizers, or employing solar power can
be verified digitally, allowing estates to earn and

sell carbon credits. This adds another stream of
revenue while enhancing environmental impact.

Over time, blockchain can even serve as a
complete alternative to traditional certifications.
Buyers can directly verify practices without
relying on certification logos or external audits.
As estates build a reputation for data-backed
transparency, they can gradually reduce or
eliminate their dependence on costly and
bureaucratic certification systems.

Finally, blockchain opens the door to exclusive
tourism and customer experiences. By issuing
digital tokens, estates can create gated access
to tours and visits, allowing only verified token
holders to participate. This blend of physical
experience and digital verification builds deeper
customer relationships and adds yet another
revenue stream.

Sr. Manager, The BBTC Ltd

Scope and challenges of certifications schemes in

Plantation management
Shiju T.K.

Protection of the Western Ghats in Kerala is
essential to safeguard the flora, fauna, and living
conditions of thousands of families in the region.
This paper evaluates the impact of certification
programmesimplemented bybothlarge and small
plantations in the Western Ghats to empower
natural resource conservation practices, improve
access to better living conditions, and promote
improved farm management practices.

Kerala is aland of coffee and tea, with plantations
spreading across 121,530 hectares, providing
livelihoods for thousands of workers and their
families. Crop plantations in Kerala account for
approximately 3.5% of the total area of the state.

Several certification programmes are offered
in India for the tea and coffee sectors, such as
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Rainforest Alliance, Ethical Tea Partnership,
Fairtrade, Trustea, and organic
certifications. These certification schemes are

various

verified by external, accredited -certification
bodies. Implementation challenges are manifold,
and overlapping schemes add to their complexity,
especially for smallholder production units.
Several social and environmental parameters are
replicated across schemes implemented by local
governments and other institutions. Exploring
the possibilities of bridging these compliance
requirements could improve efliciency and
effectiveness.

This study includes a literature review, data
collection through interviews, and physical visits
to tea and coffee plantations in the Western Ghats



(Wayanad, Palakkad, and Idukki), leading to

conclusions that assess the research hypothesis.

The scope of certification schemes promoting

environmental sustainability includes:

o Soil management: Preventing
planting soil cover crops, mulching, and other
improved practices.

erosion,

» Water management: Ensuring optimal use,
maintaining quality and volume, and efficient
irrigation practices.

« Crop management:
free planting material,
availability, proper pruning, nutrition and
pest management, shade management, and
implementing practices to combat climate
change.

Selecting
ensuring

pest-
seed

» Waste management: Reusing, recycling,
and reducing waste; ensuring safe disposal of
hazardous and non-hazardous waste.

 Shade tree management: Promoting native
species, maintaining a minimum shade
percentage, and ensuring tree diversity.

 Protection of flora and fauna: Prohibiting
hunting, captivity of endangered species,
destruction of ecosystems, and encroachment
into forest land.

Challenges in implementation include:

o Atthefarmlevel: Acutelabourshortages,lack
of skilled workers, inadequate documentation
of farm activities, limited availability of
planting material and seeds, low awareness
of EUDR requirements and central board

schemes, declining honeybee populations,
high input costs, overlapping certification
requirements, and low productivity due to the
high average age of crops.

o At the governance level: Shortage of
accredited soil testing centres, lack of GPS-
based land mapping, inadequate training for
farmers, planters, and plantation managers,
poor quality testing of inputs, insufficient
R&D for better planting material, improper
disposal of hazardous waste (e.g., chemical
containers and expired pesticides), farm
closures or lockouts, lack of interest among
the younger generation, issues with managing
migrant labour, and limited involvement of
local self-governance institutions.

attention
to ensure the effective implementation of

The sector requires immediate
certification schemes so that their objectives are
met. Extension services must be strengthened
through collaboration between state and central
government departments, local governance
institutions, and private stakeholders. The
implementation of certification programmes can
lead to significant improvements in microclimatic
conditions, sustainable use of natural resources,
and more effective plantation management. The
study recommends that authorities implement
these programmes more efficiently and expand
them into new areas where such practices are not
yet established.

Sr. Executive, IMO Control, India. 9526598638, shijuthenamakkil@
gmail.com
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Geo-Intelligent Management of Tea and Coffee Plantations in
Kerala Using Drone and Spatial Technologies
R. Govindaraj! & Ajithkumar.G.S.?

Kerala, located along the biodiverse slopes of
the Western Ghats, is home to some of India’s
most picturesque and economically significant
tea and coffee plantations, particularly in regions
such as Wayanad, Idukki, and Munnar. Despite
their cultural and commercial value, these
plantations are increasingly vulnerable to a
combination of environmental and operational
challenges. Key among these are shifting climate
patterns, unpredictable rainfall, soil erosion, land
degradation, pest outbreaks, and declining crop
productivity. These issues not only threaten the
long-term sustainability of plantation agriculture
but also place pressure on smallholder farmers
and estate managers who rely on these crops for
their livelihoods.

In response to these challenges, this study
proposes a comprehensive and integrated
geospatial and drone technology framework
designed specifically for Kerala’s plantation
ecosystem. The approach leverages cutting-edge
tools such as high-resolution UAV (Unmanned
Aerial Vehicle) imagery, LiDAR data, and
multispectral and hyperspectral sensors to collect
real-time data from the field. This data is then
processed through GIS-based spatial analysis
to enable precise mapping and monitoring of
critical environmental parameters, including
slope gradients, soil moisture variability, plant
health, canopy structure, and vegetation indices
like NDVI (Normalized Difference Vegetation
Index).

The study emphasizes the use of terrain
modeling and spatial zoning to identify micro-
climatic zones within plantations. These zones
can guide crop diversification efforts, inform
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site-specific fertilizer and irrigation planning,
and help predict areas at risk of pest infestation
or disease outbreak. Drone-enabled remote
sensing further supports precision interventions
such as targeted agrochemical spraying, which
minimizes excessive chemical usage and mitigates
addition,
detection analysis over time can help track the
impacts of land use practices, climate change, or

environmental harm. In change

plantation expansion.

A significant innovation presented in this study
is the development of a Digital Plantation
Atlasa geospatial decision-support system that
integrates satellite data, drone observations,
weather trends, and local agronomic knowledge.
This atlas can serve as a valuable tool for estate
managers, researchers, and policymakers to plan,
monitor, and optimize plantation operations in
near-real time.

Ultimately, this the
transformative potential of geospatial and drone
technologies in enhancing the sustainability,
productivity, and climate resilience of tea and
coffee cultivation in Kerala. By adopting a data-
driven approach, the plantation sector can move
toward precision agriculture models that are both
economically viable and ecologically responsible.
The proposed framework is not only suitable for
replication in similar agro-climatic regions across
the Western Ghats but also aligns with Kerala’s
broader goals of promoting smart farming and
environmental stewardship.

research underlines

1 govindaraj.r@ulccs.com &
2 ajithkumargs@gmailcom

Uralungal Labour Contract Co-operative Society Ltd.
(ULCCS), Vadakara, Kerala, India
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Community Based Early Warning System
Vishnudas C.K.
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Management of debris flow prone region in the
Western Ghats-Some Observations
John Mathai

The Western Ghats, one of the most prominent
orographic features of the Indian peninsula
fringing the west coast from Tapti estuary in the
north to Kanyakumari in the south, is considered
to have been elevated to the present altitude
through episodic uplift in stages during post-
Cretaceous period. The entire highland region of
Kerala comprising about 40% of its geographical
area forms the western slope of the Western
Ghats. The elevation of this region varies from
300 m to more than 2500 m incorporating in its
varied setting the Waynad plateau, Kunda hills,
Nelliyampathy plateau, Anamalai-Cardamom
hills, Pirmed plateau and Agastiamalai hills. The
presence of planation surfaces gives a terraced or
a step like aspect to the E-W regional profile of
Western Ghats resulting in major slope breaks
between the older and younger planation surfaces
in which the plateau landform show old age
characteristics while the margins that surrounds
it presents a youthful topography. These plateau
margins and dissected hill are usually very steep
(70% to 100% slope) with considerable linear
extent. Almost all the rivers in Kerala originate
from this region and flow west actively eroding
the slopes resulting in denudational landforms.
The soil cover in this region is generally thin
without well-developed soil profile and directly
resting crystalline
basement. The rainfall in the highland region
is generally above 300 cm with some places

over the Precambrian

receiving more than 500 cm. Added to this
is the fact that these slopes, which were once
supporting tropical forests, are constantly
being deforested due to emergent human
activity. Changes in climate in the recent past
promoting intense spells of rainfall has resulted
in catastrophic landslides especially debris flows
in the Western Ghat region. The recent debris
flow events like Mundakai-Chooralmala (2024),
Pettimudi (2020), Puthumala and Kavalappara
(2019) and Kurichyarmala (2018) testify to the
increase in magnitude and frequency of debris
flow occurrences.

Macrozonation at the district level has led to
the identification of landslide prone zones in
1:50,000 scale. Considering the magnitude and
severity of debris flows in the recent past, it is
essential to carry out micro-zonation in cadastral
scale in the already identified landslide prone
zones. In this process the locations where debris
flows are likely to be initiated can be identified.
The run-out path of the debris flow is often
confined to a micro watershed. The dwelling
units and establishments in that watershed
area are made aware of an impending danger.
Further, it is essential to regulate development
and settlement in such watersheds. Adequate
landslide mitigation strategy must be inbuilt
into all future development programmes in these
fragile zones of the Western Ghats.

Scientist G (Rtd), NCESS, Thiruvananthapuram
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Land system changes and human migration in the
Western Ghats - a socio-ecological analysis for transiting
to sustainable development of Kerala
Srikumar Chattopadhyay

Introduction

The Agenda 2030 envisages transformation
of our society towards the path of sustainable
development through achieving 169 targets
set under 17 Sustainable Development Goals
(SDG) by 2030. Kerala with a composite SDG
index score of 79 (out of 100) as computed by the
NITI Aayog, Government of India, for the year
2023-34 leads all the states in India, a record that
the State is holding since 2018, when the SDG
index was computed for the first time. However,
performance of the State across all the 17 SDGs
is not uniform. State’s SDG index varies from 57
for the SDG 12 (responsible consumption and
production) to 100 for the SDG 7 (affordable
and clean energy). To be the Achiever (SDG
composite score 100), Kerala has to improve her
performance in various sectors. For which, there
is a need for a paradigm shift in development
trajectory of the state, broadly articulated
through Navya Kerala programme and State’s
initiative for Knowledge Society.

In this era of Anthropocene, Kerala faces the
challenges of human dimension of environmental
change, apart from various other economic
and social challenges. Climate change, sea level
rise, water pollution, landscape alteration, land
degradation, incidence of natural hazards, and
biodiversity loss are major causes of concern.
Biogeochemical cycles are being interfered and
key flows along the rivers are being modified.
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The bio-physical foundation that facilitated
building of Kerala model over the years seems
to be weakening, and, in many cases, changes
are irreversible. Kerala’s case of relatively better
performance in the development sector during
the past couple of decades but the growing
deterioration of water quality is in contrary to
that hypothesized through the Environmental
Kuznets Curve (Chattopadhyay, 2020). This
indicates that water quality is a growing problem
with development. It is a complex issue and
warrants deeper investigation. A similar trend has
been observed in the case of many developing
countries in the world (Markandya, 2004).

The UN report ‘Future in Now’ (UNO, 2019)
emphasised the need for a collective and holistic
approach: ‘“The true transformative potential
of the 2030 Agenda can be realised through a
systemic approach that helps identify manage
trade-offs while maximising co-benefits! The
report identified six key entry points: i) human
well-being and capabilities, ii) sustainable and
just economics, iii) food systems and healthy
nutrition patterns, iv) energy decarbonisation
and universal access, v) urban and peri-urban
development, and vi) global environmental
commons. There are four levers - governance,
economy and finance, individual and collective
action, and science, technology and innovation
to propel our actions along these entry points.
Actorsfromtheseleversmustdevelop partnership
and establish novel collaboration to design



and rapidly implement integrated pathways
to sustainable development corresponding to
specific needs and priorities of the country and
through that root contribute to necessary global
transformation (Chattopadhyay, 2024). This
is significant for Kerala’s future development
initiatives, which is proposed to be knowledge
based, innovation-led, egalitarian, and inclusive
founded on strategic spatial planning capable of
addressing horizontal outliers and inequality. In
this context, management of natural resources
assumes high relevance in Kerala and land is
the core element in this management process.
Besides, land has the potential of integrating
various resource sectors, which is being explored
in several countries.

Land- a Social Ecological System

Land system analysis is drawing worldwide
attention in this era of Anthropocene. Today’s
land systemis a part of a complex socio-ecological
processes composed of interacting social and
biological actors, terrestrial environments, and
the feedback among these components that
shape the dynamics of Earth’s land surface across
different scales, from local to global. This field
has drawn attention relatively recently as human
dimension of environmental change is mounting,
impact of climate change is approaching tipping
pointand many components of earth system have
surpassed planetary boundaries. Transgressing
the boundary may increase the risk that human
actions might inadvertently drive the Earth
System into a much less hospitable state, and
the development process, as a whole, will be
jeopardised affecting all countries irrespective of
their position in the economic ladder.

The land is multifunctional. It is shaped by
interactions between the different actors and
demands that act upon land, including the
technologies, institutions, and cultural practices
through which societies use the land. Land
analysis is the core element in sustainability
science which is founded on integration and
tries to study linkage between natural and social

system processes as most of the environmental
changes are of societal origin. All land system
changes begin locally at the plot level and it
is largely human-induced. This elementary
changes through aggregation over time tend to
form complex, non-linear structural processes
with cascading effects and spatially broader
manifestation. A local action, thus, attains
regional and global dimension. Drivers of land
system change can be in-situ and coupled or ex-
situ, decoupled or telecoupled. Globalisation
introduces heightened intricacies to the land
system, whereby alterations in any given parcel of
land are not solely influenced by regional factors,
but increasingly shaped by distantly driven
factors (Lambin et al, 2011). Land systems are
also typical examples of social-ecological system
(Meyfroidt, 2015), which uses institutional
and anthropocentric lens to analyse the natural
resource use and human intervention. Land
system science must be able to establish causal
relationship between possible interventions and
effects on land systems to provide policy relevant
lessons (Ferraro & Hanauer, 2014). Applied
land system science investigates functioning of
land systems, causes and effects of land system
change, and strategies to manage and negotiating
trade-offs in addition to competing demands
among diverse stakeholder populations.

Human Migration and Land System Change

Human migration is both a consequence and a
cause of land system change, triggered by either
natural forces or human interventions. While
migration is an important topic for deliberations,
land  system
relationship is far less explored despite human
mobility, especially rural population mobility
being a key adaptive strategy for smallholders
globally in the face of climate, environmental and
social change (Salerno et al, 2024). Relationship
between migration and land system change is well
established, however, it is complex and context-
specific (Radel et al, 2019). Fig 1 presents a
schematic diagram of rural migration and land
system change.

change-human migration
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Fig 1: Conceptual model of rural-rural migration and land

systems. Credit: Nature Sust

The integration of migration studies and land
system science is necessary i) to understand
rural migration processes, ii) to analyse impact
of land system change on society and to
meaningfully understand migration dynamics
within sustainable socio-ecological systems.
Land system science must understand how the
movement of people is integral to land system
transitions both at the origin of migration and at
its destination. With this theoretical background,
the present paper proposes to examine human
migration and land system change in the Western
Ghats region of Kerala.

Land Systems in the Western Ghats of Kerala

The Western Ghats spreads over 12 districts in
Kerala. According to WGEEP report the 150m
contour is considered as the western boundary of
the Western Ghats.

Occupying the eastern part of the State, the
Western Ghats forms southern segment of
the Sahyadri or the Great Indian Escarpment.
Composed mainly of Precambrian crystalline
rocks this important geomorphic feature of
Peninsular India is composed of three major
structural blocks, namely, Wayanad plateau in
the north, Munnar- Periyar plateau surrounding
the highest peak Anamudi (2695m) in the
Central Kerala and Trivandrum block (Kerala
Khondalite belt) in the south Kerala. The plateaus
are surrounded by steep slopes. Formation of
erosional surfaces at different altitudes indicate
that the evolutionary process is not uniform
throughout the Western Ghats. and the resultant
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landform record variations. Slopes are vulnerable
and prone to landslides and high soil erosion.
Kerala has 24 per cent area in the category of >
35S per cent slope, another 16 per cent area falls
between 25 per cent to 35 per cent slope and 4
per cent area is scarp slope (>100 per cent slope)
(Chattopadhyay and Mahamaya, 1995). Slopes of
the Western Ghats are steep. Weathering is deep
and intensive. Soils developed over the sloping
surfaces are prone to erosion. High intensity
rainfall accelerates soil erosion. Landslides are
common during monsoon months. Rainfall is the
single most important triggering mechanism for
land disturbances in the Western Ghats. Average
annual rate of soil loss from the Western Ghats
is around 22tons ha'yr'. Sample studies indicate
that the rate of erosion in some pockets is even
>200tons ha'yr'. Intensity of problem can be
well gauged when these figures are compared
with the estimated average annual soil loss of
S tons ha'lyr! for dense forest (>40 per cent
Canopy) (Chattopadhyay, 2021).

High topographic heterogeneity, strong rainfall
gradient, diverse soil type and vegetation have
endowed the Western Ghats region with rich
biodiversity which can be gauged from the known
inventory of its plant and animal groups, and the
levels of endemism in these taxa (Gunawardene
et al. 2007). The Western Ghats along with wet
zone of Sri Lanka is now considered as one of
the eight ‘hottest hot spot” of biodiversity in the
World (Meyers et al., 2000). The Wester Ghats is
the type locality of tropical rainforest. Available
inventory indicates that the Western Ghats
houses nearly 4000 species of flowering plants or
about 27 per cent of the country’s total species.
Besides there are a number of wild relatives of
cultivated plants, including pepper, cardamom,
mango, jackfruit and plantain found here. This
biological wealth has paid rich dividends to the
State over the years. In fact, this mountainous
tract was famous for its wild produce of pepper,
cardamom, sandal and ivory, all are trade item
since early part of history.



Human migration

Migration within the State is also an important
issue in the matter of demographic change and
consequent land use change. There are four
streams of intra state migration: Rural to Rural,
Rural to Urban, Urban to Urban and Urban to
Rural. There is another migration trend in Kerala.
People moved from lowland and midlands to
highlands in different time points since mid
eighteenth century. Modern day migration started
with introduction of plantation agriculture in the
high altitudes and plateaus. It was followed by the
initiatives of “Grow More Food” campaign, when
forest lands and wet lands had been reclaimed to
accommodate food crops, which has altered land
use pattern and ecology of the Western Ghats.
One of the studies indicated that in a span of
80 years (1911-1991) population growth in the
highland region was 1342 per cent whereas it
was only 306 per cent in the coastal plain (CESS,
1997).

Wayanad and Idukki districts within the Western
Ghats have alonghistory of receiving people from
other parts of the State. The decades of 1921-31
and 1951-61 witnessed the major inflow in these
two districts. Cheaper price of land in these
hilly districts compared to Travancore-Kochi
area and lowland-midlands segment and higher
productivity have acted as pull factors. Idukki
received more people than Wayanad (Table
1). Kottayam is one of the districts from where
maximum number of people has moved to both
the places. Around 64% immigrants in Wayanad
are from Kottayam, Kozhikode, Ernakulam and
Malappuram. In case of Idukki the principal
contributors are Kottayam and Ernakulam
districts which together accounted for 81%
immigrations. The nature of migration changed
over the years. Nevertheless, it continued to
be a force with long term ecologic economic
implications.

Table 1: Inter district migration in Wayanad and Idukki districts of Kerala, 2001

Wayanad Idukki
From/To
No. of Persons per cent No of persons per cent
Thiruvananthapuram 2889 2.1 6634 3.0
Kollam 2913 2.1 S§1§ 2.5
Pathanamthitta 2777 2.0 11204 5.0
Alappuzha 2865 2.0 10367 4.61
Kottayam 28080 20.1 128661 57.41
Idukki 9083 6.5 - -
Ernakulam 19865 14.2 53332 23.8
Thrissur 5471 3.9 2410 1.1
Palakkad 10403 7.4 1814 0.81
Malappuram 14339 10.3 827 0.37
Kozhikode 27075 194 916 0.41
Wayanad - - 1002 0.4
Kannur 13167 9.4 1031 0.46
Kasaragode 777 0.6 322 0.14
Total 139704 100.00 224035 100.00

Source: Census, 2001 Migration tables
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Land System Change due to migration

The Western Ghats is experiencing large scale
change resulting in environmental stress, loss
of natural vegetation, fragmentation of forests,
loss of biodiversity and genetic resources,
land degradation, accelerated soil erosion,
landslides, rock fall, mudflow and soil piping. It
was estimated that in Kerala, natural vegetation
cover has reduced from 44.5 per cent in 1905 to
17 per cent by 1973 and area with intact forest
ecosystem is limited to 14 per cent -15 per cent
of forest area in Kerala (Chattopadhyay, 1985).
Wayand district has natural vegetation cover of
around 40% its total area of the district. A recent
study indicated that forest area in Idduki district
has come down from 93$ in 1925 to 52% in 2012
(Ramachandran and Reddy, 2015). In 1975, area
under settlement was only 8.1 km? which has
increase to 39.3 km?, an increase of 385% in a
span of 37 years.

There is large scale alteration of landscape and
altered hydrological behaviour of the rivers
resulting in declining water holding capacity
of the Western Ghats, elevated instantaneous
flow during monsoon and reduced base flow
in summer months. Dense vegetation cover
of tropical rainforest with thick undergrowth
used to protect the land. Human intervention
has disturbed this delicate balance. At present
there are four types of agricultural typology in
the Western Ghats: namely, (i) Tea, coffee, and
rubber estates; (ii) Cardamom and other spices;
(iii) Annual crops-based farming consisting of
mainly paddy, vegetables, pulses, tuber crops and
(iv) Homestead farming. Initially, agricultural
expansion took place at the expense of natural
vegetation, however, now there is competition
among the crops and increasing demand of
agricultural land for non-agricultural use.
Underlying factors range from socio-economic
conditions to government policies. Impact of
climate change is also evident on mountain
ecosystem. The agricultural production,
particularly of homestead farming, which is
an important component of local economy in
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the Western Ghats is suffering due to all these
changes. Besides there is human animal conflict,
alienation of indigenous people living in the
forest areas through generations and incidence
of poverty. Degradation of the Western Ghats
will have far reaching ecologic and economic
consequences and therefore conservation of
the Western Ghats is a priority requirement of
national importance.

Encroachment within Forest Area

Encroachment within the forest areas has a long
history. Kerala was traditionally well known for
spices, most of which are hill products. With
increase in demand of black pepper in the global
market in the historical past, there were efforts
to raise black pepper vines replacing forest
vegetation. Introduction ofagriculture by clearing
forests began by early nineteenth century under
the patronage of Tranvancore Government. The
first coffee plantation was introduced by the
Europeans in the year 1798, although actual
spread of coffee plantation started by 1830s
in Wayanad and 1860s in Travancore. There
were several initiatives by the Travancore state
and also by the British Government to expand
cultivation and settlements within the forest area
providing various incentives. Waste Land Rules
(1861) granting ownership rights to the tenants
in the government lands and similar incentives
promoted expansion of non-forest activities
within the forest area. These were intensified
over the years. The state monopoly of cardamom
cultivation came to an end by 1896 and private
ownerships were allowed. The period between
1928and 1932 witnessedaboonin encroachment
and registration. During colonial period, tea and
coffee plantations sprung up within the forest
area. Agriculture- forest boundary has been
pushed deep inside the Western Ghats and roads
were developed in various parts of the Western

Ghats thus facilitating human intervention
(Table 2).



Table 2: Use of forest land for non forestry purposes (2011)

SLNo | Use Area

1 Diversion of forest land for non forestry purposes including river valley projects 410.36 km*
2 Area of encroachment 45.19 km?
3 Encroachment regularized 25.87 km?
4 Settlement area 230.10 km?
S Forest Plantations 1493 km?

6 Forest land under lease 423.39 km*
7 Road length within the forest area 4693.3 km
8 Number of buildings within the forest area 2640 nos

Social Ecological Land System classification-
A new approach

Land classification and building typology is
necessary to understand the existing condition
and to devise appropriate management practices.
There were several attempts to identify different
land units in the Western Ghats including agro-
ecological land classification and morphological
land classification. Gadgil Committee (WGEEP)
attempted to classify the Western Ghat based
on ecological sensitivity considering a set
of attributes like (i) biological attributes
(biodiversity richness, species rarity, habitat
richness, productivity, estimated biological/
ecological resilience, and cultural and historical
significance), (ii) geo-climatic  attributes
(topographic features, climatic features and
hazard vulnerability), and (iii) stake holder’s
valuation (Gadgil et al, 2011). Accordingly,
three ecological sensitive zones (ESZ-1, ESZ-

2 and ESZ-3) were proposed based on degree
of sensitivity in the ranges of the highest, high
and moderate respectively. ESZ 1 will include all
existing protected areas. The WGEEP suggested
fine tuning of this exercise through participatory
process starting at Gram Sabhalevel and provided
a guideline for sector wise activities under all
three zones.

Prior to this, there was another attempt to classify
Western Ghats into five zones based on a set of
land attributes: topography, geology, climate,
soil, vegetation, ground water, existing land use,
human activities not connected to land use and
the degree of human interference in the natural
system (Chattopadhyay 1985). Yet another
land classification attempt was based on terrain
attributes by Chattopadhyay and Mahamaya
(1989). A sample classification scheme for the
Wayanad plateau is given in the Table3.

Table 3: Terrain units and their characteristics in Wayanad plateau of Kerala

Process origin | Denudational Denuda- Denudational terrain mainly | Denudational Fluvial depo-

and lithology terrain on char- tional hill on gneisses and gabbro/ cum deposi- sitional terrain
nockites on granites | diorite tional terrain on | with alluvium

gneiss
Unit name with | Scarp slopesand | Isolated hills | High undu- | Low undu- Hummocky Flood plain,
slope (per cent) | hills (>100) (>100) lating terrain | lating terrain | terrain terraces and
(25-35) (10-25) (10-15) valley fills (<5)
Area ( per cent) | 30 2 20 24 15 9
Ruggedness High to very high | Low Medium Low Low Low (Flat
bottom)
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Drainage High Low Medium Low Low Low
density
Land use/land | Natural vegeta- Scrub, Plantation Mainly plan- | Plantation, Rice/ Seasonal
cover tion with patches | natural with few tation with tree cropsand | crops, tree
of forest planta- vegetation | patches of settlements settlements crops, settle-
tions and rock natural veg- ments
outcrop, few | etation, few
settlements | settlements
Broad soil char- | Forest loam, shal- | Shallow soil, | Forest loam, | Colluvic al- Colluvium, Alluvium, deep
acteristics low soil, gravelly | rocky Deep, grav- | luvium, deep, | alluvium, deep
elly gravelly
Nature of hu- | Low to moderate | Moderate to | High High High Very high
man interven- high
tion
Environmental | Highly erosion Erosion Highly ero- | Relatively Stable, graded | Flood prone,
evaluation prone, unstable prone, rock | sion prone, | stableslope | slope, unstable | seasonally
slopes, landslides, | fall unstablein | turns unstable | in places due to | water logged,
rock fall the slope due to toe intense human | lands widely
range of 35 | cutting for intervention converted for
per cent, roads and non-agricultur-
landslides other human al purposes
activities

Western Ghats is not a single entity. Geologically
and geomorphologically, itis diverse and spatially
heterogeneous. Rich biodiversity of this region is
closely linked to landscape diversity. Considering
landscape diversity, biodiversity, and degree of
humanintervention anew classification scheme s
proposed for the Western Ghats following Social
Ecological Land System (SELS) typologies. The
Western Ghats is the provenance of all 44rivers.
The classification process should begin with
drainage basins and sub-basins with terrain units
as the entry point. The proposed scheme will
be based on hybrid methodologies combining
data driven spatial analysis with a knowledge-
based evaluation by an interdisciplinary group
of regional specialists considering physical,
biological, land use/land cover, economic,
demographic, political and cultural dimensions.
Similar scheme was followed in South America
(Zarba et al., 2022).

Possible Social-Ecological Regions (SER) that
may be identified in the Western Ghats are as
follows:

56 - @RORI‘O BRATII|Y CHAS alOMEBIEMNAY

SER 1: Tropical forests including national parks/
biosphere reserves without any human habitation
SER2: Forest area with habitation of indigenous
population

SER 3: Plateau periphery with steep slope, highly
prone to landslides, sparsely inhabited

SER 4: Agricultural Plantation (Tea, Coffee,
Cardamom) with human habitation

SER §: Valleys/ plateau proper with plantation/
lowland agriculture and concentrated human
habitation including urban areas

At the next level classification (Social Ecological

Land System) more finer details will be
considered (Table 4).

Table 4: List of variables (tentative)

Variables SER SELS
Forest cover * *
Shrubs and other vegetation cover * *
Plant diversity *
Protected areas * *
Forest and tree cover density *
Topography * *




Steep hills/ plateau scarps * *
Rainfall * *
Temperature *
Population density * *
Concentration of indigenous people | * *
Cattle density *
Irrigation *
Crop cover * *
Plantation cover *
Crop diversity *
Density of rock quarry *
Land cover density * *
Tourism * *
Settlement pattern/ urbanisation *
Road density *
Distance from a Class I/ Main city *
Major economic activity * *
Human animal conflict * *

Conclusion

This study is a preliminary attempt to understand
the linkage between migration and land system
change in the Western Ghats of Kerala. Globally,
human migration is so prominent and persistent
that land system science must understand how
the movement of people is integral to land system
transitions both at the origin of migration and at
its destination. Similarly, the migration specialists
must appreciate the land system dimension of
migration. Kerala is well known for external and
internal migration, however, there is hardly any
study examining these issues. There is a need for
research on how migration affects land system
and how land system change affects migration.
The relationship is complex and context-specific.
It is important to understand how migration,
land change and well-being are connected in
Kerala. The Social Ecological Land System
analysis suggested in this study will facilitate
in this process. Investigation should also cover
how institution and socio-economic structures
mediate migration and land system coupling.
Studiesare required at multiplelocations covering
diverse groups to examine this relationship. The
link between globalized economic systems and

land system changes across distant places may
also be examined.
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Trees Outside The Forests And Their Significance In Kerala
Dr. T.K.Kunhamu? & Eldhose George?

Trees make the most versatile renewable asset
through their contribution to the social and
economic well-being of the society and to
the environmental and ecological stability.
Tree based food sources such as fruits, leaves,
spices, medicinal products offer livelihood and
nutritional security especially to the small and
marginal farmers of the state. Timber from wood
is an excellent source of revenue. Diverse kinds
of non-timber tree products such as gums, resins,
latex, fibers, essential oils, biofuels, fodder and
medicinal products provide excellent economic
leverage to tree farming. Quite often their
ecological role outweighs the direct economic
benefits. This is particularly true when the larger
role of trees in the mitigation and adaptation
of climate change is considered. In the wake
of India becoming a signatory to the Paris
Agrement-2015 of the UNFCCC it become
binding for the country to formulate strategies for
CO, emission reduction through viable means.
In this context, bringing more area under trees
cover assumes greater importance as a cheap
but effective strategy to combat global climate
change. Furthermore, the renewed awareness on
the ecological and economic benefits from the
trees and their potential role in the provision of
quality water and soil productivity calls for their
large scale expansion.

There exists narrow scope for expansion of tree
cover in the recorded forests areas owing to
intense space limitations and the demographic
pressure on the available forests. In this context,

Trees Outside the Forests (TOF) form an
excellent option for the expansion of tree cover
in the country. Trees outside the forest are
defined by default, as all trees excluded from
the definition of forest and other wooded lands.
TOF primarily include trees in cities, on farms,
along roads and in many other locations which
are by definition not part of recorded forest
area. Growing populations, shrinking forests
and degraded ecosystems all suggest that trees
outside the forest are destined to play a larger
local and global role in meeting the challenges
of resource sustainability, poverty reduction and
food security. More importantly, trees outside
the forest relieve the pressure on ecologically
important natural forest by meeting tree based
services of the society.

Kerala scenario

By virtue of the prevailing congenial agroclimatic
conditions Kerala is endowed with rich tree
wealth. The humid, high rainfall and concomitant
edaphic conditions bequest the state with rich
natural biodiversity with particular reference
to trees. The association of Keralites with trees
is immemorial and state is endowed with good
tradition of having trees in their day to day
life. Consequentially compared to majority of
the states, Kerala stands fairly good in TOF
in the country. The recent FSI reports (2023)
suggest 12,133 sq. km area under TOF which
is about 31.22% of the state’s geographical
area. Interestingly this figure is more than the
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tree cover under the recorded forest area in the
state (9925 sq. km; 25.5%). However, there
exists good scope for further expansion of tree
cover in this sector. This can only be achieved
by promoting the potential of tree cultivation
as profitable land use option. However, this
assumes challenging considering high real estate
value of the land and the diverse land use options
including the nonagricultural practices such as
expansion of built in area, conversion of land for
developmental activities etc.

Hence the promotion of tree stocking in the state
calls for a paradigm shift in the present land use
practicesbymakingthissectormore economically
attractive than other land use options. Planting of
valuable timber trees, promotion of commercial
farm forestry for meeting the domestic and
industrial requirements, self-sufficiency in tree
based food, fruits, fodder, fuel etc are some of
the potential strategies for making leads in this
sector.

avenue plantations, coastal plantations, social
forestry wood lots, community wood lots, wind
breaks and shelter belts. Major portion of the
TOF in the state is shared by coconut and rubber
plantations. Other prominent tree growing
sectors are Arecanut, Jack, Coffee, Mango, Tea,
Nutmeg and Teak (see Table 2). In the recent
instance of heavy slash in the rubber prize there
has been a renewed interest among the farmers
to replace it with structural timber species such
as mahogany and teak. Wood production sector
in the State is dominated by rubber (46.6%) and
homegardens (35.3%) with minor contribution
from imports (9.7%) (Krishnankutty and
Mamen, 2012). Over a period of six years there
has been considerable variation in area under
tree species. Rubber, tea and nutmeg increased in
area while coconut, arecanut and mango showed
narrow decline in area.

Table 2.
Area under tree crops in the state of
Kerala-2022-23

Table 1
Forest cover in the non-forest areas as per the Sl | Tree crops |Areaunder tree cover (ha)
FSI State of the Forests reports 2023. No
2015-16 2022-23

Forest cover in the recorded 9,925
forest area (km?) 1. | Coconut 7,93,856 7,60,354
Forest cover outside recorded forest area 2. | Rubber 549,955 5,51,030
(TOF) (km?) 3. | Arecanut 96,686 94,553
Very dense forest 163 4. | Jack 92,203 89,333
Moderately dense forest 3,901 S. | Coffee 85,359 85,857
Open forest 8,068 6. | Mango 77,301 76,692
Sub Total 12,133 7. | Tea 30,205 35,651

(31.22%) 9. | Nutmeg 20,627 23024
Tree cover 2,905 Source: Department of economics and statistics, Kerala,
Forest cover + tree cover 15,038 2022-23

TOF sectorin the state of Kerala cover broad areas
of agricultural plantation crops, homegardens,
agricultural fields, forest plantations/wood lots,
farm forestry, sacred groves and urban green
spaces. In the public sector trees in public parks,
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Kerala Forest Department Eco-restoration
initiatives

An importance initiative from the forest
department is the decision to do away the poorly

performing teak plantation is the State and eco-



restore such areas to natural forests for enhanced
ecological services and for enhancing the
ecological value of existing natural forest. About
45,000 ha of teak plantations are at various stages
of such eco-restoration activities. Furthermore,
the department has initiated the removal of exotic
plantation of Eucalyptus and Acacias sprawling
in an area of approximately 27, 000 ha in a phased
manner. This certainly lead to decline in the
demand of teak and other tree species in Kerala
which further necessitate the promotion of such
trees in the ToF sector. Hence there are largescale
initiatives for cultivation of trees of various utility
such as timber, fruit, fodder, medicinal etc.

Trees in the homegardens

The major share of TOF is confined to the
of Kerala. These
unique-self reliant systems were rich in diverse

traditional homegardens

tree species along with large number of non
woody components. These unique land use
systems were formed as result of generation
of crop intensification. Trees constituted the
dominant component of the homegardens with
high functional diversity. Timber trees, fruit trees,
fodder trees, medicinal trees, fuelwood trees were
common in almost all the homegardens. About
127 taxa of woody species have been reported
from thehomegardens of Kerala (Kumarand Nair,
2004). Major share of the local wood demand of
the state is primarily met from homegardens. For
instance about 35% of the state wood demand
is from the homegardens (Krishnankutty and
Mamen, 2012). These systems are unique in
that there is no complete removal of biomass
from the homegardens, signifying their relative
permanence. However the tree wealth in the
traditional homegardens is on the decline at
alarming rates. There is serious depletion in
the species diversity, structural and functional
attributes of this land use system. Undesirable
socio-economic changes, commercialization
and urbanization, demographic motivated land
fragmentation, are some of the potential drivers

of this shift. Concerted efforts are required for
the revival of these unique systems to regain its
lost tree legacy.

Prioritization of tree species

There has been considerable shift in the priority
oftree speciesin the TOF sector. Studies at Kerala
Agricultural University have shown that the
species preferences are in the order rubber, Jack,
teak, anjili, mahogany, nutmeg and matti. Yet
another development in Kerala is the largescale
promotion of fast growing trees species such as
Gmelina arborea (wood carving), Melia dubia
(pulpwood), Ailanthus triphysa (matchwood)
and Melicope lunu-ankenda, Macaranga peltata
and cashew (hard boards). There is dire need to
explore the suitability of such fast growing trees
for various agro-ecological regions of Kerala.
Bamboos are yet another area of importance
in Kerala. Apart from the widely distributed
Bamboosa bamboo, there are many bamboo
species importance
for Kerala such as Dendrocalamus stocksii,
Dendrocalamus asper, Bamboosa gigantea etc.
There is dire need to prioritize minimum ten tree

of economic suitable

species so as to draw focus for their promotion in
the TOF sector of Kerala.

Fruit trees are yet another priority area in Kerala
with farmers planting wide variety of fruit trees
including large number of tropical exotics. Often,
such mixed- multi-tier tree gardens are referred
to as fruit forests. They are known for the high
diversity in terms of trees and fruits. However,
there is felt need to regulate the widespread
expansion of such exotic tree species through
proper quarantine measures.

Potential pitfalls in the promotion of tree
farming

The undesirable transformations in the land
use in the state have their consequences on the
tree cultivation as well. Unlike the neighboring
state of Tamilnadu, organized tree cultivation
practices are nonexistent in Kerala. Farmers
attitude towards tree planting are often not

QMo-alvail@ceiSe oJocadaud - 65



driven by profit motives. Major deterrent in the
promotion of tree cultivation in the state is the
lack awareness on the economic and ecological
advantages of tree cultivation. Despite the vast
production potential, Kerala’s dependence on
imported wood is on the increase. Yet another
snag in the promotion of large scale tree farming
is the poor growth of wood based industries in
the State. Organized tree farming ventures are
lacking in the state to cater the industrial needs.
Public deterrence in tree cultivation due to
age-old legal and policy restrictions. The major
constraints in the promotion of TOF in the state
are summarized below.

1. Rapid urbanization and commercialization/
gulf remittance

Land fragmentation
Alternate opportunity cost of the land
High cost of labour and labour shortage

P S

Lack of awareness on ecological and
economic potential of tree farming and
agroforestry

6. Poor linkages between farmers and wood
based industries

7. Forest policies and public deterrence from
tree farming

Long gestation period of trees
9. Scattered trees- supply and market issues

10. Lack of expertise on selection of tree species
and tree husbandry

11. Lack of institutional mechanism for the
promotion of tree farming,

The way forward

Concerted efforts are required for the expansion
of tree cover in the TOF sector in the state. The
Social Forestry initiative despite its genuine
motives of achieving self reliance in the wood
and wood products there by alleviating pressure
on the existing forests could not make adequate
progress. Other initiatives such as “Ente maram
padhathi”, Hariali project, IWNMP have made
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some impacts in the TOF sector. However, there
is genuine lack of continuity in the management
of the planted trees in the state. Need of the
time is to identify potential area of tree planting,
prioritization of tree species, planting design,
management of planted trees etc. Some of the
priority considerations for the promotion of
TOF sector in the State are listed below:

1. Development of policy frameworks and
operation guidelines for implementing
National Agroforestry Policy, 2014 with
particular reference to TOF: The National

2014

upon increasing the forest / tree cover

outside the natural forests for meeting the
ever increasing demand of timber, food,
fuel, fodder, fertilizer, fibre, and other
agroforestry products thereby
income and livelihoods opportunities for
rural households and thereby leading to

Agroforestry  Policy, emphasize

assuring

conserving the natural resources and forest,
protecting the environment & providing
environmental  security.
modalities for achieving these goals need to
be framed for the state.

Operational

2. Institutional mechanism for the
development of TOF in the State: As such
the TOF sector in the state is under-managed
or poorly managed. Neither the Forest
Department nor the Agricultural Department
in the state owns the responsibility of
establishing and managing the growth and
development of trees outside the forests.
Hence there should be a separate Farm
Forestry Department for the promotion of
TOFE.

3. Need for trained agroforestry experts:
The complex biophysical and competitive
conditions prevailing in the agroforestry/
farm forestry scenario calls for scientific
expertise to deal with the TOF. Qualified
personnel are required for the selection
of compatible trees in combination with
other crops, planting and layout of the



trees and their management in temporal
and spatial sequence. Local/regional level
(Block or Panchayath) monitoring facility
has to be established with sufficient trained
agroforestry personnel for the continuous
monitoring and strengthening this sector.

. Establishment of tree grower’s consortium
for establishing proper linkage with
wood based industries. There is scope for
promoting tree cultivation for catering the
row material needs of tree based industries.
Interestingly the wood raw materials for large
number of paper, pulp, matchwood industries
in the neighboring Tamilnadu are collected
from Kerala. However this sector is highly
disorganized in the state. Such organized tree
promotion ventures need to be strengthened
in the state especially in barren and cultivable
wastelands in Districts such as Kasargode
and Kannur.

Simplifying timber felling/transit rules:
The existing forest laws on tree planting and
harvest continue to keep people away from
tree planting. The present felling and transit
rules need to be subjected to modifications
for the promotion of TOF. There should be
separate farmer friendly legal provisions for
TOE.

Development of farmer transferable
agroforestry models: Tree planting in
outside the forests in the state is challenging
as there is limited open land available for tree
cultivation. Hence, trees need to be grown
with other crops and animal components in
an integrated mode. Tree dominated multi-
tier agroforestry models with timber, fruit
trees, fodder, medicinal and non wood tree
products, should be developed for different
agro-ecological regions of the state: for
small and large farmers of Kerala. Research
initiatives in this line at KAU need to be
strengthening.

7. Improving farmers’ access to quality

planting material: Development of
training facilities for starting decentralized
tree nursery for the women entrepreneurs
at Panchayath level. KAU can be asked
to develop block or district level “master
trainers” of tree crop nurseries. These master
trainers can disseminate the knowledge and

also provide leadership.

Strengtheningextensionfacilities: Training
facilities are to be strengthened in KAU, KFRI
and KVKs for farmers and other stakeholders
on the prospects of tree farming. Dedicated
extension facilities and interpretation centers
in the state on profitable tree cultivation
practices in farm lands and agroforests. Also
on farm live models of profitable tree farming
should be developed for small and large
farmers of the State. Posting, post a forestry
Training Associate (AP cadre) or at least have
a Training Assistant (Forestry). At all the
KVKs of KAU

Marketintelligence about the tree produce
for deriving maximum benefits to the tree
growers: Establishing local markets for the
tree produce. The local TOF facilitation
centre should have access to the tree growers
on the day to day prices of timber and other
wood products. Identified industries and
farmers should work together to establish
new markets and to strengthen the already
established market linkages. Mobile phone
linked tree growers social groups may be
established at local level for answering issues
in tree cultivation.

10. Development of facilities for the value

11.

addition of tree/tree products at regional
level: Establishment of local processing
centers for timber production, tree based
fruits, spices and medicinal products,
bamboo based products etc which could

assure premium price to the tree growers.

Providing institutional credit and

insurance cover to promote tree
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cultivation: The tree species with buy
back arrangement coupled with insurance
protection should be provided with
institutional credit by all the Nationalized and
private banks similar to agricultural credit.
Agencies like NABARD should facilitate
extending credit facilities to identified and
prioritized agroforestry tree species for the
state of Kerala. For agroforestry projects,
banks should consider an interest rate of 7 %
similar to agricultural crop loan system. Crop
insurance against tree farming failures should
be extended to at least the prioritized species.

12. To arrange minimum support price for

13.

the tree crops: The state Government
should ensure fixation of Minimum Support
Price (MSP) for major agroforestry species.
The model established by Andhra Pradesh
may be referred for this purpose. All tree in
the TOF sector should be treated equal to
the agricultural crops and TOF should be
mainstreamed along with agricultural policies
and strategies which will ensure availability
of subsidies for farmforestry farmers

Constitution of awards to farmers for
the promotion of tree cultivation such as
Vrikshamithra Award.

Research priorities:

The research priorities for the expansion of TOF

in the state are given below:

1.

Assessment of area under various category of
TOF in Kerala and develop data base on the
existing trees to identify the possible sectors
of focus for expansion of TOF.

Quantification of the standing stock timber
in the various TOF regions in the state.
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10.

11.

12.

Prioritization of tree species for farm
forestry for various agro-ecological regions
of the state with preference to fast growing,
multipurpose trees.

Revitalization of the traditional homegardens
with focus on the tree components and their
management practices.

Growth and productivity studies on the
TOF with particular reference to industrial
agroforestry

Development of farmer transferable farm

forestry/agroforestry models for small,
medium and large holdings in various agro-

ecological regions.

Undertake studies on screening trees and
agroforestry systems with high carbon
sequestration potential.

Valuation of perceived ecosystem services
from TOF through payment for ecosystem
and tree

services incentivizing farm

cultivation.
Socio-economic evaluation of tree based
systems

Development of a sound database and
information system on TOF
Studies on the value addition of trees and
tree products.

Studies on the certification of trees outside
forests.
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Director, Economics and Statistics Department

Prospects of agroforestry as potential land use options for
agro ecological resilience in Kerala
Dr. V. Jamaludheen

In recent years, there has been a renewed
emphasis on sustainable plantation forestry
in Kerala, focusing on agroforestry, ecological
restoration and conservation. Efforts are being
made to integrate traditional practices with
modern techniques to enhance productivity
while conserving biodiversity and ecosystem
services. The state is phasing out exotic
plantations and restoring them to natural forests
to enhance environmental benefits such as

maintaining biodiversity, ecosystem resilience,
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water purification, carbon storage and habitat for
various species.

Agroforestry in Bund and Boundary of Kerala
(Har med par Ped)

1. Bund Plantation with coconut in Kerala

Coconutisthe second mostimportant crop raised
for livelihood in low lying regions of Kerala like
Kuttanad and Kole lands. These regions provide
favourable climatic conditions for growth of
coconut, however, it cannot thrive water logging
conditions, which is a characteristic feature of



these wet lands. To overcome this issue, coconut
plantations are developed on bunds between
paddy fields. Coconut grows well in the in the
reclaimed bunds of the marshy lowlands. The
coconut tree has no branches, only leaves, which
are far away on the top of the tree, which will not
interfere with the light availability to paddy crop.
Moreover bund planting helps in the stabilization
of bunds and fetches steady additional income to
farmer.

2. Integration of nitrogen fixing trees like
gliricidia in rice bunds

Gliricidia is a popular green manuring tree grown
in rice bunds and borders in Kerala. Green leaf
manuring has been traditionally followed in the
rice fields of Kerala. However due to the non
availability of conventional green leaf manures,
cultivation of gliricidia has been promoted
widely due to its fast growth, nitrogen rich
foliage, nitrogen fixing ability, amenability to
pruning, abundant biomass production, and easy
establishment and adaptability to the region.
Maintenance of soil fertility through increased
organic matter content, nitrogen fixation, saving
expenses on nitrogenous fertilizers in rice by 25
per cent and stabilization of bunds are some of
the advantages.

B. Boundary Plantation

Timber/fruit/fodder trees are commonly grown
in the boundaries of homesteads, farm lands and
rubber plantations in Kerala.

Suitable trees: Ailanthus Or Matti, Teak, Thorny
Bamboo, Wild Jack Or Aini, Mahogany, Jack
Mango Coconut; and fodder trees like mulberry,
calliandra, leucaena etc. under high density
planting; trees like gliricidia and erythrina as live
fence

Timber trees like teak, mahogany, matti, jack tree
and wild jack are the mostimportant components
of boundary plantation in farmlands, homesteads
and rubber plantations. Timber trees become
a life insurance for farmers. Each farmland
has multiple types of timber, which allows for

different species to be cut every seven years.
Opver a period of 15 years, these timber trees can
be a valuable lifeline for farmers in emergency
situations. Additionally, pepper plants can be
grown on these trees as an additional source of
income. A healthy pepper plant can yield average
revenue of Rs.300 to Rs.400 per year.

Fast growing fodder trees like gliricidia, mulberry
and calliandra can be accommodated as
hedgerows in farm boundaries to provide cattle
fodder. Farmers can harvest a large amount of the
tree biomass as cattle feed especially during lean
periods. Fruit trees like mango and jack takes
care of important nutritional requirements of the
farmer’s family. Excess fruits can also be sold in
the market, adding to a farmer’s income.

Trees like gliricidia and erythrina are commonly
grown as live fence to mark boundary lines
between farms or next to roads, and to separate
adjacent fields used for distinct purposes or to
protect crops from animal damage. Live fences
are trimmed periodically and twigs and leaves are
used as fodder, green manure, mulch and as fuel.
Being leguminous, gliricidia also add significant
amount of nitrogen to soil.

For both bund and boundary planting, East-West
direction in preferred. However in practice, the
direction of planting rows are not very much
considered as other factors like number of trees
to be accommodated, the frequent and severe
lopping of trees on bunds etc. decides the density
of trees

Boundary planting of valuable trees like teak,
ailanthus, mahogany, bamboo with improved
/good quality planting material is getting
greater adoption and acceptance in the farming
community after the boom with start of the
Har med par Ped programme. Thus, in a state
like Kerala where the per capita land and land
available for new tree planting is very  low, the
hitherto unnoticed and unrecognized boundaries
all along the farms and homesteads are becoming
potential space for tree growing.

Professor and OIC, AICPR on Agroforestry, College of Forestry, KAU
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Impact of Ageratina adenophora on soil nutrient dynamics of

Montane grassland ecosystem of Southern Western ghats
PV. Nikhil PV,, K.S. Aneesh & A. Muhammed Igbal

Montane grassland ecosystems, often referred to
as “nature’s laboratory”, are hotspots of unique
flora and fauna and play a crucial role in climate
regulation and ecosystem services. However,
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Invasive Alien Plants (IAPs), one among the
important threats that disrupt native biodiversity
and ecosystem functions of these regions.
Among 1APs, Ageratina adenophora (Crofton



weed) is a highly invasive species known for its
severe ecological and economic impacts across
the Shola-grassland ecosystems of the southern
Western Ghats. Its invasive success is attributed
to traits such as prolific seed production, long-
distance dispersal, prolonged seed viability,
phenotypic  plasticity, and allelopathic
properties, making its management particularly
challenging. This study examines the impact of
Ageratina adenophora invasion on soil properties
in Pampadum Shola National Park in the Idukki
district of Kerala, India. Soil parameters, including
pH, electrical conductivity (EC), organic carbon
(OC), and available nutrients such as Nitrogen
(N_,), Phosphorus (P_,), and Potassium (K_)),
were analyzed across four intensity classes
of invasion viz, Control, Low, Medium, and

High. The findings revealed that areas heavily
invaded by Ageratina adenophora experienced
significant reductions in soil organic carbon
and available nitrogen content. This depletion
of organic matter and essential nutrients not
only diminishes soil fertility and soil health but
also compromises water retention, making the
soil more susceptible to drought and erosion.
Consequently, these changes impair the growth
of native flora, destabilize ecosystem resilience,
reduce biodiversity, and limit the capacity of soil
for carbon sequestration. This study underscores
the need for effective management strategies to
safeguard the ecological integrity and resilience
of the fragile shola ecosystem.

College of Forestry, Kerala Agricultural University, Thrissur, 680656

A New Invader in the Western Ghats! The Polka Dot Plant
Vishnu Chandran M. & Gopakumar S.

A long-lived herb of Madagascar, Hypoestes
phyllostachya Baker (Common name: Polka Dot)
has been observed to exhibit bio-invasive activity
in the highlands of Kerala. First reported in 2012
from Manipur as an invasive plant, this perennial
herb has now invaded several protected areas
viz. Wayanad WLS, Periyar TR, Parambikulam
TR, Mathikettan shola NP, Silent Valley NP and
Idukki WLS in Kerala. It seems that Hypoestes
has got naturalized and only manifests its
invasiveness in Kerala’s high-altitude forest
zones. Field observations indicate that thickets
of Hypoestes smother and kill native plants.
Among invasive traits, the capacity to produce
allelopathic compounds that can directly inhibit
neighboring native plants or indirectly suppress

native plants via altered soil resources has been
long acknowledged as an important functional
trait for invasion. These allelochemicals interfere
with the natural growth of other plants and
change the physical and chemical makeup of
the soil making it inhospitable for the native
vegetation. In our field observations, it appears
that Hypoestes is more allelopathic than any other
invasive plants in Kerala. It is also observed that
even Chromolaena, which is already invasive
in the forests of Wayanad, has ceased growing
inside Hypoestes thickets. Quick adaptation
to the local climate, increased reproductive
ability, phenotypic plasticity and absence of
natural enemies gives this invasive species a
clear competitive advantage. Tourism is one
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of the main reasons behind the spreading of
Hypoestes. We can see Hypoestes in all the tourism
destinations in Idukki district. “Parunthumpara”
region is at the peak level of Hypoestes invasion.
Since ancient times, this plant has been utilized
in other nations for gardening, as indoor plants
and for decorating. Maybe this explains why
this plant is so invasive in places like Australia.
Plant nurseries in central Kerala are currently

marketing H. phyllstachya as a garden plant.
Failure to take early actions to effectively control
Hypoestes will help it to quickly establish itself as
another plant of high nuisance value.

Keywords: Invasion, Hypoestes phyllostachya,
Western Ghats

Department of Forest Resource Management, College of Forestry, Kerala
Agricultural ~ University,  Vellanikkara, rissur, Kerala 680656.
Tvishnu-2020-27-004@student.kau.in, 2gopan.s@kau.in

Invasive species as a tool for ecological restoration
Arjun M.S.

Invasive species are conventionally perceived
as major ecological threats that disrupt native
biodiversity and ecosystem processes. However,
the present study is the first to systematically
explore and demonstrate the potential role of
Pteridium aquilinum as a tool for ecological
restoration within tropical montane grassland
ecosystems.  Through a  comprehensive
assessment of Pteridium invasion across multiple
regions, the study reveals that the species induces
significant microenvironmental modifications,
including soil stabilization, reduction of erosion,
moderation of temperature
fluctuations, and suppression of persistent
anthropogenic disturbances. These alterations

and moisture

collectively create more favorable conditions for
the establishment and progression of secondary
successional species, indicating that Pteridium
can facilitate ecological recovery in otherwise

degraded and exposed landscapes.

Based on these findings, the study proposes
a novel restoration strategy rooted in assisted
successional nucleation, wherein Pteridium-
dominated patches are not entirely eradicated
but are selectively managed to serve as
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nucleation sites for the regeneration of native
flora. Controlled thinning and enrichment
planting within these patches can enhance
habitat complexity and accelerate the trajectory
towards more mature successional stages. This
approach departs from traditional invasive
species management practices, which primarily
focus on complete removal, often at significant
ecological and economic costs.

The findings challenge the existing paradigms
that uniformly categorize invasive species as
detrimental and emphasize the importance of
context-specific evaluations of their functional
roles. By highlighting the positive ecological
functions that Pteridium can perform under
specific conditions, the study offers a foundation
for the development of adaptive and cost-
effective restoration frameworks in tropical
montane ecosystems. Furthermore, it calls for
future experimental validation and long-term
monitoring to optimize the practical application
of this strategy within broader ecological
restoration programs.

Ph. D. Scholar Forestry, College of Forestry, K. A. U, rissur,
Arjun-2022-27-001@student.kau.in
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Diversity And Structure of Moist Deciduous Forest of Kerala:
A Case Study From Thrissur

Abhi Jamatia, T.K. Kunhamu & Eldhose George

Climate change has a significant impact on forest
health and species distribution, particularly in
sensitive ecosystems such as the moist deciduous
forests of Kerala. These forests, which form an
important ecological component of the Western
Ghats, are among the most degraded due to
a combination of factors including increasing
human population pressure, unsustainable land
use practices, and changing climatic patterns.
The degradation is manifested through reduced
biodiversity, alteration in species composition,
and shifts in ecological balance. Despite the
ecological importance of these forests, there
is a noticeable lack of long-term scientific
studies that document the extent and nature of
changes taking place due to climate variations.
There is especially limited information on
decadal changes in species distribution and
population dynamics within these forests.
This knowledge gap hampers the ability of
ecologists, forest managers, and policymakers
to design effective conservation and restoration
strategies. This study was undertaken primarily
to analyze the phytosociological and vegetation
dynamics of moist deciduous forests across
selected (Kalluchal, Kuthiran and Karadippara)
locations in the Thrissur Forest Division over
a period of thirty years. Phytosociology—the
study of the composition and structure of plant
communities—offers vital insights into forest
health. Key vegetation attributes such as species
diversity, density, relative density, basal area,
relative basal area, relative frequency, Importance
Value Index (IVI), and size class distribution
were meticulously assessed.

This study revealed a total of 51 woody species
were documented across the various study
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locations of Moist Deciduous Forests (MDF)
of the Thrissur Forest Division. Species richness
was ranging from 48 species to 26 species and the
density varied from 691 stems ha™ (Kalluchal)
to 516 stems ha™' (Kuthiran). Xylia xylocarpa
was the dominant species in stem count across
all sites, followed by Wrightia tinctoria and
Holarrhena antidysenterica. Relative density was
highest in the upper canopy stratum (44.62%),
with the middle and lower strata contributing
22.30% and 33.07% respectively. Species
frequency class I (1-20%) dominated at all sites,
with an absence of species in higher frequency
classes, indicating a fragmented distribution.
Total Importance Value Index (IVI) remained
consistent (~300) across sites, with upper
stratum species accounting for the majority
(58-60%) of IVI values. Size class distribution
revealed a highly skewed pattern, with ~85%
of individuals in lower size classes (<100 cm
height), and a marked decline in representation in
higher size classes, suggesting poor recruitment
and transition to maturity. Comparative analysis
with historical data from three decades prior
indicates a notable improvement in species
diversity and regeneration Kalluchal.
However, at Karadippara and Kuthiran, a decline
in the number of individuals in lower size classes

at

was observed, signaling impaired regeneration.
These trends likely reflect both anthropogenic
disturbances and climatic alterations, warranting
comprehensive ecological and climatological
investigations to assess long-term impacts on
forest structure and dynamics.

College of Forestry, Kerala Agricultural University, Vellanikkara, rissur,
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Traditional Livelihood Systems and Cultural Economy of Adivasi
Communities in Kerala's Western Ghats: An Appraisal
Dr. Anil Gopi

The Adivasi communities, officially identified
as the Scheduled Tribes in our country, are
undergoing a substantial transformation in
various aspects of their sociocultural, economic,
and political matters. Traditionally, the Adivasis
inhabiting the Western Ghats of Kerala are the
bearers of a diverse set of indigenous knowledge
systems and technologies that enabled their
survival in the harsh natural settings in a self-
reliant way. They also had unique livelihood
systems based on the natural resources available
in their habitat. Such a living also gave way to a
unique culture, particularly in relation to the
ecology.

By focusing on two communities, namely,
the Muthuvan and Hill Pulaya inhabiting
the Devikulam Taluk of Idukki district, this
study attempts to understand the process of
socioeconomic change happening among the
tribal people in Kerala. The Muthuvan and
Hill Pulaya, though sharing similar ecological
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settings, have their characteristic culture. Their
traditional livelihood systems include agriculture
through shifting cultivation, foraging for Non-
Timber Forest Produces, fishing, and wage labour
among others. In contemporary times, more
and more people are moving from traditional
subsistence-based livelihood practices to a
modern market-based economy. Based on the
ethnographic and anthropological research, the
study reveals that there is an incompatibility
between their traditional and modern economic
systems. The study also finds that the future
of the people depends on the careful adoption
of the economic novelties of the present with
minimal incompatibilities with their indigenous
economic systems and culture.

Keywords: Indigenous Knowledge, Livelihood,
Market Economy, Tourism, Muthuvan, Hill
Pulaya
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Sustainable Livelihoods for Displaced Tribes:

The Aralam Farm Experience in Kerala
Dr. Maniju S. Nair

The Aralam Tribal Resettlement of Kannur,
Kerala, is known for the much-celebrated
resettlement of the poor tribals in the state on
the grounds of the welfare policy enacted by
the government. Influenced by the Muthanga
agitation in 2003, wherein the tribals collectively

came together seeking the right to land and
autonomy, the Government of Kerala using the
state’s tribal sub plan fund purchased Aralam
Farm, which was previously operated by the
Central Government. The entire farm was
then divided into two halves, one of which
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was devoted to the resettlement of landless
tribes, and the other was transferred to Aralam
Farming Corporation, a state government-
owned company. Under the TRDM, the
resettlement of tribes started in 2006 by inviting
applications from landless tribes across Kerala.
The approved households belonged to diverse
tribal communities from all over the state. They
were awarded 0.4 hectares of land, of which 0.04
hectares were to be used for house construction
and 0.36 hectares for cultivation. Though the
tribals were familiar with traditional agricultural
practices, the land was left unused as the people
did not know apt cultivation methods specific
to the area. The existing crops in the farmland
were under the consistent threat of wild animal
attacks, making them hesitant to additional
cultivation. Thus, the population maintained the
crops on the given farmland and depended on the
minor income from the crops. In addition, the
displacement from their original setting impeded
the possibility of group cultivation, making the
tribal community further vulnerable. Although
assistance was given for house construction,
general infrastructural improvements for the
resettlement area, including electricity, roads,
and public health centres, were not embarked
on. Due to this policy of mere transference of
land alone, the tribals experienced hindrances
to sustaining livelihood, and severe problems
like poverty, malnourishment, and acute water
scarcity were prevalent. Under such deteriorating
conditions was the implementation of the WADI
modelunderthe ITDP of NABARD torejuvenate
the livelihood of this resettled population. The
project was sanctioned on 30 January 2017 for
five years with a total outlay of Rs.283.22 lakhs.
The project aimed at an integrated and holistic
approach to sustainable livelihood systems
through agricultural and allied practices in
individual households and empowering the
community through community ownership and
institutional building.

The idea of the WADI (meaning orchard) model,
as the name suggests, is its focus on creating a
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small orchard. The Programme Implementing
Agency had to supply a variety of crops (Coconut,
Cashew, Areca nut, Pepper, Cocoa), intercrops
(Turmeric, Ginger, Tuber crops), demonstration
crops (Sesame) and kitchen garden crops
(Papaya, Drumstick, Malabar tamarind, Curry
leaf, Vegetables). This agricultural upliftment is
to be followed by improvement in agriculture-
allied activities by supplying goats and honey bee
boxes. To sustain the physical assets provided,
the PIA provided training to the target group
on the effective cultivation of crops and specific
training for backyard poultry, honey bee, goat
and cattle rearing.

The most important element introduced in
the project is the adoption of a participatory
approach through the formation of groups for
the integrated development of tribal families and
strengthening the community-based institutions
to execute programs, which would ultimately
result in an improved social and economic status
of the tribals. Towards this end, the PIA helped
in the formation of a decentralisation-specific
structure, with 28 Self Help Groups (SHGs) and
7 Joint Liability Groups (JLGs) at the lowest
tier, three Block Level Federations (BLF), and
a Village Planning Committee (VPC) at the
apex. The creation of marketing facilities, women
and youth empowerment, training and capacity
building through the strengthening of these
institutions constitute the additional objectives
of the project. The project was implemented
with the involvement of multiple agencies and
stakeholders, including the Tribal Department,
Local Self Governments and the Agriculture
Department.

This paper results from the extensive fieldwork
the team had undertaken in Aralam for 6 months
from November 2022 to April 2023. The team
revisited the project area in June 2024 to recheck
the sustainability, assess the incorporation of
previously recommended measures, and gather
updated information about the current situation.

The intervention by NABARD is distinctive in
its approach as the PIA helped create awareness



in the
agricultural

community regarding
through

cohesion dispensed via people’s institutions

integrated
practices community
organised in a hierarchical structure, which
facilitated transparency in the operations. This
social engineering has led to the economic and
social upliftment of the population, instigating
that through customised intervention methods,
sustainable livelihood can be attained for any
marginalised community. The significance of
integrating community organisation and skill
development along with livelihood interventions
for rural development is the key insight for
addressing marginalised communities, to ensure

inclusivity and can be adopted across other tribal
areas in the state so that no one is left behind.
The coordinated action of multiple agencies—
NABARD, the PIA, local self-governments,
tribal departments, and financial institutions—
was crucial in ensuring the holistic success of
the intervention. Each brought complementary
roles, enabling efficient resource use, community
engagement, and targeted implementation. This
convergence model demonstrates the power
of institutional collaboration in delivering
inclusive and replicable livelihood solutions for
marginalised tribal communities.

Professor, Dept of Economics, University of Kerala

AYVIHLI DHS®0a|dM@IEIW GISMIGBIM] (ICWIWAIo

(I®ICOIW CUdaH] GRA]ADNEN
»odw] aVl. & @MIlg]l Galdud

CRIOHOMIOL! DaHEANILID (n1CBUDEBEIRI0 Dal Dol
COAIRID (n1GBUDEBREIRN0 BYaH]l H21QM aBQaNo (al
WIMBa |3 All8HEI@3 BaMoeM) QI0Y. QI0Y &eHlVfad
N0} OROW MOMIIE: Mafo QUGB (AIWOM
515633813 B3NN MS®0|M ahy¢) (Odoiporus
longicollis Oliver). ms@m@o alefla|m8s 31006EBS)o
213288 (BOAUSHOBIOHZ TLOMIWANo AYTleel
@EMB@}0a]|M  aP)HBOS @Y (D 6M OB]OM
(IWOM EIGHMEBBBO6). @ENBYBHBIOS @O E:OMYM
an)o al)9)BHUd HIAMMY @I @IMOG3 DEIHUD
DS 0} HW)o  QAIOSICa | D) H W)Yo, HOWHUB
AldBHAIBHIOD al9)HN)BHWIo, MABRLMPAUMLNWIGI
@) @slem) Arle)sH)o ©a1Q)aN).
CHOSOWIOL! alila CLISEOMIS GalBaN) B51SHe)
an @IO}AUMANa00, MIU0)E, aldLIEeIS, Hea Hlal
SFORI AI0PHSIG3 H0MH|SIAD (A IWOM 1SRV
®S®)0a|M an®)ailom VIVOTEHIM & BB
DalCWIWIHNAM &1SMIBINIHES &)Glajjo @RAUOY
@O0 &1SEBSIANMBI:) MM (A IG]G0IWEUDaHlW)o
MBSOV 3H0BaHlD CHICsEH]DRI H1S VIS
alleo@®I@  afl.af)al. Wl G ealcueM OO
BOWMOWI alomM QlGWAOHE).

o 0loel 40% HBausH0)0 aldoelsnds 50%
HBoUDH0)0 OS®OQOMDIO0  EHOBHHaIO]
€00 af)M &1sMOUWBIM] ©aleoUilenMM @O

BHOMBODI. 508606al101candMlOMIajo HAMOTI
GaDOMVY, $HOBGal e)e)ooczmbocalggoa)ooaﬁ S1sMowol
MNB8)0 BHBaHBB DalCWIWIBNMMN@IV] BHe6NB@D.
®I0)AIMIa )00 H]eJWI3 BN IGIBa00MV) 0 &hil
MO@3EaNIMV0 30% HBaUBA DalEWIUIlHN)MN@®O
©1506M BHOMROMIDIGEH)M@. DD &1sSMIUBIm]
SUBS )02 §OTVOIBOA@IM, LI0ASO HOHAMVAOD
eI, $od5al £620GIBHIOOOW0 N [0 9 (\0)
OEMANIMOIV] DalEIUWIBNAM). @SBAMBS alOM
O®I@3 @YUM N0, @U@ alOLIBHIS BeMd
el 0e8 Mo UoaIGla] S| o )9}H6UD
96 CHIB0OI0IGaNOTTIOM@O0 VINd W20 18-,
16 8, 4 9o 25688) (IGNGOIWEUaH] @)@ 2OV
SOMBO. HIMILIEGN0MIOMTNHOW)0 @S0 |1
al)9)80UWBB6) G0N0 Halolad 15 asens)o,
®yeled 13 aseB)o, aloelsndsled 11 ases)o,
@:%3@1@8 9 ms68BYo (ITNCOIWEUDaH] B:66NMBOD).
DD alOM aNLIEBUS, Q0P &LHIVIG anel(alBl)o
MR EN) M @)DV DSV |OMD]O0 HI1SM]
VMMM MAMEBBUS 0)alld:@1H86)10M)0, Allald1® (Al
AUBODMo BJ02OBHMNE 1S IMICOIWo MSWIAN
@Imyo MIBIRIVWHH20W M0V B9)o.

Wlaod560a0 8908 af)cocnossd, c80cael 3oal @RWIleoudayd, oal
8806emM1-695522, @IO}IMIMal)00, GHOBo, MADY. Meawlad: ambily.
paul@kau.in

QMo-altail@ceigo ofocahauad - 103



74

AUMIWI®MBBNIV] DaleflaIN@ddRo aIMUTlVlenmS
OAIBIESUIOM §af).af)al.af)aIV. & (InV1®

CB08 Mo - aImiR’lail Alds)a o #1613 Muoamunom
QM Afl&TVM «FRMWIVIVIOS BINAIWIEN QUMW
ag) M aimaileal allalemMmuoel (lABCmIEe)M o).
" al©08l008) alBloBHlE)' ag) M@OEM @M
@RYqIAUIB 0.

MaudIsld U3

@ACAIB AO)MGHUWBH)0 0F DalCRILOY,
BHH| D@3aldM ANAITVIVOTHIMo DalGWIUIIH)
an  @RILOIPI® AN HHOSIG BaNoEN) AUMED
QIRIVIOR BDaHW qVAVYEBUS. AUMGCRILI]eAl
BVaUWAVAVYEBB)OS TVoABHUMo AUMald@laloalm
OOENeS MO0 TLOWIRIHILL. AUMODIDL! BVaHW
MOaVLEEBUE al)M©)@3ajoBlaflenoanam (isiolaile
QIEBBUE QI0U30Mo §21QYAN). BDaUWb TVAVIEBBBINS
(IGWORMEBBU, HMIYIAIAITVEMBUS, QIOYAIMo,
al@lNOI@] MVoOSHEMO af)aVIQU Lld:Hio Qla] 60)
IO MSa{leINEHNMEMIN @RYAUUDIH® DWAAN)
QIAIHWENEOW]. H,)500@ AUMIVMIODBIOM MVTLClE
GUOELIOEM@TIM)0 alGlaloRIN@BTIM)NBS B0) @AM
@Al {leanemEm)o @RAIU0YRIW] ®IBM). sl
BIEH0000 @BRYSBIHUd BDaHW TVIVYEBRBIOS GUOG
oemMOMIM ©@NOAMN Aflel MTBHIO®  GUI (D
@BBOS aljadeMo HaIQIAM @RAITLAW)o Mlaimlar]
©)aM). GHOBOMITI BDaUWAVAVIEBBBIOS (IWOM
al; @RWACAIB BDAHWLMIAMOGIBHB)0 GHQQD
®EH00)R06M QalCWOWIEN)MMD®. AUVATVID] B
@1R)QUUDLEEB UBHEHIW BVAHUWAVAVIHOD @RATGAIW
2ljaHEMo §21QMM® AlBAIEBS)OS GUDOAUEM O]
GRIBe MWE9)aM).

DD VIR0 IOYAMIG3 QUM TVOAE:HEMO, AUMNAIGCIHE
©6Mo, @RYMYBILINEEBUS alBslSO3, AIMAMVIG:8)6S
Mo0HHUEMo of)aTlaidlenens mlelallenss amen
QILIHY VMY YAIENMMD@IM)}o @SICV®O QUM
ailealmBz)es QllaleMM@TIMOIWIo MVoAIM AIM
Qlld®aTM nGRMIVIVOS CNOIGIODIT ‘QUMUOT
ag)M GaldlE3 B0) alFLM]EE) BRYDOERO B)O1BH)BHW)
M. @SIC®O AIMAlRAIBBS)HS GUOAIVE6MO,
oelaIdello 9e|meaBg)es allalemmo, aImoWsl
@309 OMOFIRIAITVOEBUY TVila]}OHH06ME QI
MoaHHem  qualmoleal @YS)HS)OS  TLIM)
a0ld-TLOMIO1H: MIRINI000 HAH2]|SIOME3 ag)am
QIO AIMEDT (IR 2 jal)aM).

@LOMLNOM AIM Afld:aVM oBRWBMVIGe) & 151enss
BHOBOMINAI 36 (1106BUTlH: AIMAldTVM LAl

104 - @remI00 @RITIRI|NY EHASB alOMEHIEMD(NMS

806m aflallw aimel aimaileal allalemMmuooeld>ud
MsO®] AUO)MN®. 0D ailaleMMUDOLIGU3 QMo
Qldh)a] GMAI5 MSO] QIO)M@IMOG3 MSMILISHIO
851210661 AUMOWII® TVAOEDIA) MIPWAIW Allal
emmailal M@ mM@Imio QilaleMmMEI@d @mlan)o
£IBYMOBIIM LI0B0 AIMWT @RoMEEBUWEES A®a]
M@BHM@IMo W20 lVIG Alye®mn G610
S3ers.

£15:4 63803
1.
2.

%eag QAUMAVOOEHU6IM AV(MUBIWo ms%:pelo‘ﬁs)g‘ﬂ;.

WOMS(M1V2W OTHVIG3 AUCH®O AUMARAUGCUD
66M al@luo’eIMo M@3d:)ds.

B, BDaHW TVAVYEBBUD, mg ®Sslc®o aimail
BAIGEBUD af)MIAUWOS @RHW)MH: Qflatemm @]
DalEWIWH|SJO10) b>.

GMO@MEBBRBIOS alOMUOIN® ailBlONO  qVEM
B0W®o @Luomomhﬁmgcea.

QUCMH®O AilAIEBBS)NS GUDAIVEMO, TMVOIVOEMO,
aflatemmo ag)lIIG8 aBBea|SIBlE9)aM 63000al
250HRBHFISTIGB 0feH0l® TVaTlalMo 900
B9)HW)o alBHOSIOM TVoCWIRMANo TVAMIWY
Qljo GI0ON0a0la{len)dHW)o & alQ)d:.

AUMeOOm 6Maol§ @R WoWla] =lallesymmaid
#6)o AUMHOM @RYUV]BNMM AF ATVAAO6BBUI
@90 MAlEAIOYBIMo DO JIHNHWIo @RI
aNeIndW] 30013y MIBRIBRRMo TVIWINIB) B>
)0 O2IY)b.

@RW)BCAR 20)IM)8)eS QflalemIVlcd cmals
DS6IS)HW)o DD GRILIYIG MIaM8s s
LIHHIO}OS al}oHEMO BLIOMIBN) B0 HalQ)dh.

CUO(MEBSB)AOW)o AF @YWI® TVAAOEBBSID0
©)o MEAMO0 DSalPEH)MDMIENHS QAUMAVOO
SHEMO DO QU0 OD) .

@RVACAIR 2O)ITNOA V)EeMMIRINNE0 ©Oa0
D)

aimaileal NI

MM, eI, &)aVIGles0, (ﬁ:%lg(ﬁmﬂ@ﬂ, 8300lel,
mailel, &)0)eamIgl @)SaBlIW BDaHUW TVAVYEEBUD
U392 |PSWBH AUCM®OAUMANBAUBBUY CUOIGIE)
M1 @3 @woL@md%mod (atoarlemym 881006 .
nle@ydla] (aloun COI@AUBPHIB. 2MIVWOW
al@1007eIM aIBlal0SlH:ud DAIREIW] TuocalSla fle)



aM@1enes aimomlsoel R1aIRLIEBS)HS V)OO
90aj0890M)0 EVIAIBYHHIBHHIWV] MLHlERIW
QIQ}ROMo  LIBYAIBHIM)o ALOWIBN)o. @PRAIV)OS
(010G3WIE @IS IMS(MI1VWR0W] Dalewo
1OQS)OMAIM0 AVOUWlen)o. AMOMIGE Mlan)o
215000 A IWIVI@3 aloroaiw] aim aileal GuoaIosmo
900080000 @REIAIS] AIMTVoOEHM VAT
806M DD BV aBOHQS)OMD. DD @1YAUGYGI
MW @@3q|oBla{len)am @RWIOMo al)@6RA0W)o
CUNO(®EBBUBHHIWV] MO0 MVOAIBEMO 62 1YBlE)aM).

e1cailaolmo

am ol ailalemm e Ba@Bglanes a1clen)an eloco
50 vo@@OMo @RS)OIM AUBHUH@D AIM Aileal GuoaIo
em@ilmyo 20 vo®@ROMo AN PLJMEBBSHS Qfl@d
2o 20 LO®RIMo AUMAVEOB:HUEM MVAIDIWOS

Glatomuqlouilmyo allmoemMo §alQ)an). LI0EOI1HM
10 vom@omo MW AleaIoudailod’ nNMBYE:U3EOW
mlaslaigam).

apism

m ol msmhﬁmomﬂ (1 GO B> 6T)ﬂ<m1mqq\§
20¢m&Hlod) H21gl 0)al1dBlafI5)ens. arlad HeNdavd
¢QIQA 83008 Gan20EROEM NIlSIMqY £:221G]1 6213
20MOW] (alAUIBOMENM®. AmMo laillaumleel
wlailarem@d ¢andoqy 60anlauoosn) aim aile:avm
aBRBMBIIes allad af@laysglal B0a0lavd.
QAUMAVOOBZHEM TN BSOS LQJCTU1QD0§30 OMV(BS
0l200)0 ag)afWlag) AWlaNeHm ¢H0-803WIEMQ0)0
Goem1 Gan00qY B30an1TE@I0)0 QUBOISIAN@IEM)
enflavinqy @exlgl.

QiMo-altail@ceigo oJocahauad - 105



&hIDa2le NNBMIBMIEEUIP

75

ando S)0laVe: @RM)EAICAIARY S)O1INOMIHG 1)@ M6 lo
©)Galat] Y003 Obs.

CHOBOM1OH3 AllHMMODITE B@EMIVWHAOW aléh)
OAUBHOM BHFIWIIM® S)OITVEBIMOoEN). GB-0ailawsiny
GUdaHO BHAB0 (BYONMIVRIoeM) S)Glavo caeIRIVc3
@G jAUMD. GBHOQWOMaDo GLIdd: S)OITV
O3 PENBOW af)Lld DOQEBHSV)0 VOCIVWOW
@RAMNOMIB DUBOHHNIME AW alRLM]H:U3 @RI
aUGla] MSa|0HPIVGNOG a0RINOWISI6M) 06NB)o &S]
Qleiwldo S)0IPNHe8 B30) aldaHo TUIHClH0M
SN MeI]ealss Ce080 N0l 8IG). GO
g8omlead oail AlleaVmM alGlEnldHio 0)alnaS)Om)
GMIOUB@RM)O 06N ME AN SYCITLEDIA) MWIBEMOW s
20© alh Aaolen0m BHFl)o. S)0lMvo Gn6ILIVNG3
0s)8e] Helwes agQale ARl TLOWI® &SI
801 ando S)0lTvo @RYEN).

0BaHld: MVEMIVV0 GRIDBAMSMIBo QILlHWID)
$)0lVo IS G @R @O0)AN VIR IEYGIO]
2106M GHH08 TVAHHIB MVoMLNIM DOMOAIIEIMIo
OO FIOINS CHOI®IODIGE CHO8 @I
$)01Mo HMGAIBHS af)MM @IV alEL®] @ROIlaY
@la] MSa 0 Vo).

DD alRL@®IWOS AUAINOTILNOS B0@aH]H: (aIaId
OOMEBBOS B0} @PMRAIGAIGY AlGMIBIVERIOD (NI
() QOWVM0Q0M M?)Be BSOS NS,

$HIBaUIHAICMI TVEIOD (IR MEBBUI QAIANIDTI
MAB2206M (1RO MEBSIT3 HDANIVW®IEM af)am
quee|omlm allo)eveow]

&0BaHld (IUBCMHMEBBHS MOAN @RMRAIGAIBY
QilemoBMMIOEOMIOM IV 2OQAN MAl
5)0laTVo QLB LJVEM  EHOG HOETYIENMBMVleNilyd
S)01ve HIVIOOAVGl MSa|oBFlw EH8 S)olave
OMQIBBE) )M alFLG.

@@l S)01ave HMYAIBAE/ ando S}l

MM MVBHNIB BRWIHI0OMIGE AN GUaHo
ando S)01MVo (AIAUGTMMETBOG &H)S)MT@D RM S 1V
2OHHN MM @IM)0, (IMIOD® (e IQIBON M BB S GLlH6)
ST ARYBBHOSB alBHS] B B0 HH MMMV

106 - @RI @RITIRI(NY EHRSB alOMEHIENMD(WMS

2O®OAAEIOD S)0l0vo  AlaUeM BN LI @3
‘608 @l S)01aVo HMFAUBHE ag)a al2b@I 2021
OV lo6NIB @OaVo GRINEMI 62 IYIG)eNE. GRemI) afled
06EBFRIDWIEM W)eMI)B0 HITVE Ha1QINO.

e 30900l 1- anowilsomleal &yHl - 25 eavag
Q160 (§SOMS NOBWMEUB UBO|OS) - 00Ul
9©3a|MEBBB)OS AilG3a|M VoloaIeIvos DUBOa|S)
©)0)

0901 2- ando afllilg @)emIgyeu3- 25 HaLAY
2)®@8 1 aB#938 AUO0- D@BajM ail@da]m)o
ando MMAUMOEBIM)20W] HMQIBHH]08 DUBOq]
S)0m)o0.

09001 3- ando BRY;1AIGI HAVAF0)BUB- 1 aBHOd
2) @3 10 oBood@ ale- ailailw &yeul Tvoeni
WA (AIQIBOMMEBRUI, BWIQAIIH] QAIMEBBUI,
an%o HOCTVOIOM MUY, RG] All@da|M BVOS
Q, 220Ul $03ald D@a|MEBU ©)S
el

@901 4- aNdo BAVNEHUB - @OBAV VD HOYAI)0
G000 6QY/ W§aoaupeil/avdaflasal  aflels o3/
S @RBHACWaUM  ©MINHUWB  ag)anlal
Wlod ag@leelsslene S)0lave Ald)afload &o
QlaflesHaUd/ @E30d TVIWo BOEM TLNdAIM
PRIV 988 andalod) @MY &S D ailgo
OOMIG3 AU,

@090l 5- ando S)0lMve HAVAFB- 10 aBaed
2@ 50 aBe9d WO - (V1B andom’ G088
DWO26BBUB (0160088 @6MIQ)EU3.

AlRL@IWOS BONDIB)AOM ®IL]al0y2)B830ICG
MIaM)o BRGAIGHB:Ud TVI1B01E)BHW)0 952 Gald 2
op15683812100 al@lud1eIMo al)@OD] ©OHNBHW)0
OalQ). 452 @eMIQ)Hu3 Ao OTDIVIGE (ol
adomla)) aoym). 103 @MIQeWB cHos
eoemoemailnilsd s)clave dlatad HIVIESIVGI
W)es vaenieaaLglad ellqy ea1geaq|sigiens. (https:/
www.keralatourism.org/responsible-tourism/kerala-
agri-tourism-network/units)



76

Responsible Tourism and Sustainable Livelihoods:
The Emerging Role of Community-Based
Farm Tourism Initiatives in Kerala
C.A. Abdul Basheer

The past three decades, Kerala has pioneered
community-based ecotourism (CBET),
successfully integrating conservation with
sustainable livelihoods. Since the 1990s, Kerala
has emphasized the active involvement of
local
and rural populations—in managing and

communities—especially  indigenous
benefiting from ecotourism initiatives. Notable
examples include the Periyar Tiger Reserve,
where tribal communities, empowered through
essential training and support, evolved into
ambassadors of conservation and active stewards
of forest protection. The Kerala Forest and
Wildlife Department played a pivotal role in
operationalizing several ecotourism programs
that linked conservation efforts directly with
community incomes. The Responsible Tourism
Mission later expanded these principles into
rural landscapes, promoting handicrafts, cultural
events, homestays,
experiences—anchored in principles of minimal
environmental impact, community ownership,

and immersive village

and equitable benefit sharing. However, Kerala’s
tourism sector has faced significant challenges
in recent years, grappling with natural disasters,
epidemics, change impacts, and
escalating human-wildlife conflicts. Wilderness
tourism activities are increasingly constrained,

climate

prompting the need for alternative, resilient
models.

Community-based farm tourism initiatives are
emerging as a powerful extension of responsible
tourism, offering a pathway toward sustainable
livelihoods and climate adaptation. These
initiatives demonstrate transformative potential

by:

Promoting Sustainable Agriculture and
Biodiversity Conservation: Encouraging
organic  farming,  traditional = water
management,
practices while providing farmers with

supplementary incomes.

Mitigating Human-Wildlife Conflicts:
Diversifying beyond
conventional farming reduces pressure on
forest fringes and sensitive habitats.

and  biodiversity-friendly

rural  incomes

Empowering Marginalized Communities:
Enabling farmers, women’s groups, and
marginalized populations to manage
tourism activities such as farm stays, farm-
to-table experiences, spice garden tours, and
agricultural workshops.

Celebrating Local Foods and Agro-
Biodiversity: Reviving traditional crop
varieties and indigenous culinary practices,
strengthening both food security and climate
resilience.

Enhancing Education and Youth
Engagement: Creating new employment
opportunities for educated youth, enriching
visitor experiences, and fostering rural

revitalization.

When strategically envisioned and implemented,
community-based farmtourismcanactasacritical
bridge between conservation, climate action, and
economic resilience. It offers a promising model
for sustainable adaptation, ensuring habitat
protection, community empowerment, and food
security in the decades ahead.

Divisional Manager ( Rtd), Kerala Forest Development Corporation.
bashirca@gmail.com
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Business model innovation through Farm Tourisam-
Challenges and Opportunities
Mr. Reynold Scaria

Thereisademandand supply gap in the recreation
industry where travelers across the globe aspire
to experience something authentic and new.
Recreation industry by enlarge is widespread
however monotonous in nature, thus makes the
demand for experiential farm tourisam where
this is gap in availability of authentic spaces to
experience farm tourisam.

Business model innovation is different from
the core term “Innovation” as here we aim at
innovating an existing model of owning a farm
land which is inherited or bought for agriculture
and here the revenue model is selling the crops
in conventional way. Business model innovation
through farm tourisam aims at offering unique
and authentic recreational experiences to
targeted guest group and earn revenue from

what they experience, this is beyond charging for
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what the guest eat from farm to platter offerings,
it’s charging for whole experience of seeing,
indulging in farm activities, fresh air and overall
detoxication they undergo.

Opportunities are widespread in this space,
There is a large targeted group which includes
Tourists seeking authentic rural experiences.
Eco-
conscious consumers and food enthusiasts
and Local residents and cultural travelers.
There are multiple challenges in making this

Families, schools, and corporates.

business model innovation to run successfully
like, lack of experienced consulting services,
capital investment, availability of trained
stafts, knowledge about digital platforms for
promotion, entry barriers - legal and regulatory,
overhead expenses in off season etc.

Co-Founder and Managing Director of anima Farm Life. Palakkad

Making room for the farmers in Kerala’s tourism landscape
Dr. G. Jeyalekshmi

Farming in Kerala, as compared to other Indian
States tells a unique tale owing to the size of
holding, cropping patterns and biodiversity.
Apart from the rich cultural heritage with
traditional art forms and festivals, the scenic
beauty of Kerala with wildlife, waterfalls and
misty hills will pave way towards strengthening
farm tourism in the State.

The existing policy of Govt. of Kerala for

promoting eco-friendly practices in farming will
attract both national and international tourists to

our state. The biodiversity hotspots with our own
spices, plantation crops, medicinal plants and
traditional rice varieties are well known among
the tourists. Considering the resources and the
possibilities we need to modify our landscape in
a tourism perspective.

Additional gainful employment creation and
income generation is the need of the time as the
farmers are facing challenges due to changing
weather patterns, man animal conflicts and high
cost of production. In this context, farming

QMo-altail@ceigo ofocahauad - 109



system models suitable for specific AEU’s should
be evolved and that too in line with the needs of
the locality for implementing in farmer’s field.
Scientific inputs/modern technologies blended
with traditional agricultural practices involving
tourists in farm operations. Biodiversity
conservation measures and cultural elements
will create additional income streams for farmers

and other stake holders. Promoting secondary
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agriculture, setting up of ethnic food court helps
in pooling local farm produce for value addition
and direct marketing. Convergence with various
stakeholders and support from the Local Self
Government Department will definitely help
the small/marginal farmers in taking up farm
tourism in a greater way.

Professor & Head, Krishi Vigyan Kendra, Kumarakon, jeyalekshmi.g@
kau.in

Sustainable tourism in the Western Ghats:

Learning from Europe’s Green Footprints
Dr. Parvathy Venugopal

Winding through mist-laced mountains and
ancient forests, the Western Ghats, a critical
ecological corridor and socio-cultural lifeline,
whisper stories of nature’s endurance and
human connection. But these stories are at risk
of being drowned out by the noise of unchecked
tourism. What if the path to preservation lay
not in resistance, but in reinvention — inspired
by distant lands where nature and tourism walk
hand in hand?

We  examined  Europe’s green
tourism sector that can be adapted to the
Indian context. From bike-friendly Alpine
villages to culturally grounded indigenous
Sami-led community tourism to immersive

mature
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gastrotourism trails — we discuss to uncover
lessons for India’s own mountain spine. We
also touched upon eco-certification schemes,
the importance of decentralization, stakeholder
collaboration, incentivizing eco-compliance, and
institutionalizing community participation to
balance economic development with ecological
resilience.

Blending global inspiration with local wisdom,we
propose a new narrative for the Western Ghats:
one where tourism is not an intruder, but an
active protagonist contributing to the region’s
health, heritage, and hope.

Founder and MD, Green space Oy, Finland
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Trade Liberalisation and Import Dependence:
The Case of Natural Rubber in India

S. Mohanakumar

Agriculture and food products are not commodities
like others. Their price is that of life, and, below a
certain threshold, it that of death (Mazoyer, M. and
Eroudart,L., 2022:17)

Large-scale imports of Natural Rubber (NR) to
India since the onset of trade liberalisation have
flooded the domestic market converging the
domestic prices with the international market.
Upon the trade liberalisation and signing of the
WTO agreement, the qualitative restrictions
on imports of NR have been removed and
replaced with quantitative tariffs. Under the
WTO agreement, the bound rate of import duty
for sheet rubber (solid rubber) has been fixed

at a minimum of 25 per cent while the least
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importable item, i.e., latex form of NR has been
placed with a bound rate of 70 per cent. The tariff
fixation for different forms of NR is quite illogical
and works against the very grain of the interest
of the NR farming community in the country.
The crony relationship between the Ministry of
Commerce and Industry and Automotive Tyre
Manufacturers did overplay in the decision-
making platforms of the WTO in the 1990s.
The bound rate of import duty fixed under the
WTO regime for NR indicates the influence of
ATMA over the administrative apparatus of the
union government. It is worth mentioning in this
context that the production-consumption gap in
NR was less than 10 per cent during the 1990s



when the WTO rounds of discussions took
place. In addition, the rubber compound has an
import tariff of only 10 per cent, which the tyre
manufacturers make use of when the price of
solid rubber in the international market increases.
The price of solid rubber (in different forms) in
the international market has been ruling at 10
to 20 per cent lower than the domestic market
price (barring a few exceptional years) since
the introduction of RPIS by the Government
of Kerala. The ATMA used the higher NR price
in India than the international market price
for securing permission to import NR from
ASEAN countries at a lower price. It shows that
the domestic price movement of NR does not
singularly be explained by the price movement
in the international market. It is pertinent in this
context to examine the state patronage extended
to major consumers of NR (Automotive tyre
manufacturers) and the systemic discrimination
against thousands of NR farmers and their
dependent population.

The quantity of NR imported as a percentage of
NR consumption is indicative of the dependence
of the country on imports for the domestic
industry. There are three different phases in the
dependence of the domestic NR-based industrial
sector on imports. The first phase (1979- 80 to
1990-91) is characterised by an import of NR
to the tune of about 16 per cent of the domestic
consumption. The domestic demand for NR
was mostly met through domestic production in
the second phase (1991-92 to 2005-06). In this
phase, on average, only 6 per cent of the domestic
demand was met through imports. Imports of
NR to India on a massive scale started from 2006-
07 to 2022-23. The quantity of NR imported
as a percentage of NR consumption in India
touched 40 per cent in the third phase. The price
difference between domestic and international
markets does not explain the magnitude of
imports to India. To quell the long-term trend in
NR price, tyre manufacturers started importing
NR in large quantities in the mid-2000s. In
response to the downslide in NR price for

consecutive years since 2012, farmers curtailed
NR production either leaving plantations
unharvested or ignoring the cultural practices,
leaving yield to touch its trough. In either case,
the productivity and production of NR declined
substantially. The tyre manufacturers made use
of the production- consumption gap to import
large quantities of NR to India. Imports of NR
are sourced mostly from Vietnam, Cote’'d’ Ivoire
and Indonesia. Such a situation emerged in a
scenario under which tyre companies import NR
in large quantities on paying an import duty of
2S5 per cent along with other expenses to avoid
purchasing from the domestic market.

It has already been noticed that the international
price of NR has been lower than the domestic
price by a margin of 5 per cent or less, which is
inadequate to meet the cost of imported NR.
Moreover, the quantity of NR exported to
India has always been much above the quantity
required to fill the production-consumption
gap in India. It has been a strategy deployed to
offset the upward price movement of NR in
the domestic market, especially during the lean
production seasons (January to May). Of 5.29
lakh tonnes of NR imported to India in 2022- 23,
59 per cent of NR was imported through duty-
paid channel. More than 90 per cent (4.74 lakh
tonnes) of the NR imported were solid block
rubber used by tyre companies. Rubber dealers
allege that major tyre manufacturers book the
NR from Vietnam and Cote d Ivoire and land
it at Chennai port (mostly) during the lean
production season in Kerala (January to May) to
ensure that the price in the domestic market does
not move up during the lean production season.
Barring a few exceptional years in the first half
of the 2000s, the quantity of NR exported has
been a tiny fraction of production despite the
convergence of NR prices between domestic
and international markets. India has emerged
as one of the major tyre exporters in the world.
During the period between 2016-17 and 2022-
23, the export value of automotive tyres of major
eight tyre companies in India increased from Rs
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9659 crores to Rs 23125 crores. In the value of
total tyre exports from India, truck and bus tyres
accounted for 54 per cent followed by passenger
car tyres (14%). More than 17 per cent of the
truck and bus tyres manufactured in India are
exported every year.

Against the background that it has been argued
that peasants would be capable enough to
construct and cultivate under the ecosystem
to secure a minimal living standard only if the
international agricultural price war is stopped.
In order to ensure a sustainable ecosystem for
farmers, trade liberalisation has to thrusted on
homogeneity in production conditions defined
in terms of volume of production and surplus
availablefortheinternationalmarket, productivity
and the supply price measure in terms of cost
of production. An international price, defined
by the regions with maximum marketable
surplus for the international market and a higher
productivity (Thailand, Vietnam, Cote'd Ivories)
in the case of NR, would impoverish the famers
of relatively less disadvantaged regions, leave the
minifundia owners of NR holdings unoccupied,
reduce their solvent demand well past the
minimum requirement. A minority of latifundia
owners of NR in other countries would be able to
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export to the determinant of minifundia owners
in India. Moreover, such a lowering of price in
tandem with the international market would
engender nutritional underconsumption and
under utilisation of resources for agricultural
production. It would amount to be doubly
Malthusian in its consequences.

Public policies loudly enunciated for the
of NR
plantation demand a trade organisation which

sustenance of minifundia owners

would establish regional trade markets by
grouping regions similar production conditions
as explained above. Such regional markets have
to be protected by and insulated from all types of
low-priced imports from latifundia or minifundia
based production with massive surplus and
substantial upper hand in productivity. Also,
stable enough prices have to guaranteed by the
state which would allow the peasants to live
from their labour and also to invest and expand
their aera of operation with advanced level of
productivity augmenting technology. However,
under the present dispensation, such public
policies are unlikely to happen.

Public Policy Research Institute, Thiruvananthapuram mohanakumar.s@
gamil.com

Trade Liberalisation and Tea Plantation Sector in Kerala
Dr. Anilkumar B.M.

Theoretical justification of trade liberalisation
refers that an integration of market with the
world economy will change the composition of
output towards labour intensive goods and the
demand for labour curve will shift to the right
with fairly elastic supply for labour and ensure
improved overall employment. Contrary to that
the tea industry in Kerala has experienced severe
crisis after trade liberalization initiated in this
sector. As an export oriented industry, this crisis
have raised the questions a) How has crisis in
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the tea plantation sector been perpetuated, and
what are the factors responsible for this crisis?
b) What is the income redistribution effect of
foreign trade, in terms of growth of wage rate of
domestic labour? ¢) Whether trade reforms have
been able to deliver efliciency in tea plantation
sector? d) Whether trade liberalization has
increased employment, productivity and exports
of tea industry ? e) What are the socio —economic

changes happening in Kerala tea plantation



sector due to the change in the trade policy of the
country? Specific objectives of the paper are:

o Analyse the changing structure of tea
plantation sector in the country in line with
Trade Liberalisation.

o Study the determinants of tea industry in
India particularly in Kerala

« Sector wise analysis of the performance of
small and large tea industries in Kerala

o Analyse and understand socio economic
changes of tea plantation workers in Kerala.

Implications of trade policy were analysed by
outcome method using import penetration ratio.
Over the time, many emerging tea producing

countries have surpassed India in terms of
productivity, price competitiveness and export
earnings. India has comfortable tea market in
terms of demand supply ratio. Opening up of
the Indian tea market for foreign competitors
have made a notable change in the import of tea.
Import penetration affects domestic producers
by unhealthy price competitions in tea market
resulting in deterioration of socio economic
conditions of the workers.Theoretical assumption
of enhancing production, productivity and wage
rate through increased competition had an
inverse result in Tea Industries in Kerala.

Deputy Director, Kerala State Planning Board

From Stability to Shifts: Evaluating Trade Performance and
Diversification in Indian Black Pepper
Dr. Sachu Sara Sabu

India, a global leader in the spice trade, has long
held a distinguished position in the international
black pepper market due to the unique flavour
and pungency of its produce. However, the trade
dynamics of Indian black pepper have undergone
significant changes over the past two decades,
necessitating a re-evaluation of its performance
and prospects. The present study critically
examines the evolving trends in Indian black
pepper trade, revealing a shift from an export-
oriented to an import-oriented trade structure.
While the growth of black pepper imports into
India has steadily increased, export growth has
declined, coupled with a rise in export instability
and a decline in import volatility. Notably, there
has been a marked transformation in the nature
of exported products. Prior to 2000, the majority
of Indian black pepper exports consisted of
black pepper neither crushed nor ground. Post-
2000, however, there has been a significant
increase in the share of value-added products,
particularly crushed or ground black pepper,

which now accounts for over 55 percent of total
exports. Despite this positive shift towards value
addition, the export of crushed or grounded
black pepper remains highly concentrated in
a few markets, especially the United States,
which alone accounts for more than half of these
exports. This concentration poses considerable
risks and underscores the urgent need for both
product and market diversification. Additionally,
the increased commodity diversification within
black pepper exports is a welcome trend, yet
the full potential of product innovation and
branding remains untapped. The study suggests
that to revitalize the black pepper sector, India
must adopt a multi-faceted strategy that includes
promoting value addition at the producer level,
encouraging the development and export of
diversified pepper-based products,and expanding
into non-traditional and emerging markets such
as Eastern Europe, Southeast Asia, and Latin
America. At the same time, strengthening India’s
foothold in stable markets like Germany, Canada,
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Japan, and the UK through targeted export
promotion measures is crucial. Developing
market intelligence systems and enhancing
trade facilitation efforts will further support this
transformation. With strategic policy support
and stakeholder collaboration, India can regain
its competitive edge in black pepper trade, reduce
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its reliance on imports, and build a more resilient
and sustainable export sector that aligns with
global market trends and consumer preferences.

Post-Doctoral Researcher (NRPPD), Ministry of Commerce and Industry,
Gol, Centre for Development Studies (CDS), Trivandrum - 695 011,
Kerala, India. Email ID: sachusara@cds.edu

Predictive Analytics for Tea Prices:
A Multi-Model Evaluation Framework

Anandhu S.%, Aswathy Vijayan?, Anil Kuruvila®, Durga A.R.?,
Pratheesh P. Gopinath#, Thasnimol F.2, Adarsh V.S.#

Tea price volatility presents various challenges to
producers, traders, and policy makers involved
in the production, and marketing of tea. Due to
fluctuations in tea prices the decisions by farmers
and traders to market their produce may often
go wrong. This affects the welfare of farmers
especially the Small Tea Growers (STGs). The
correctanticipation of prices is a basis for strategic
planning, risk management, and smooth supply
chain arrangements. Hence this study attempts
to forecast the tea prices using historic data
using different types of models. In this study, the
focus is on developing and comparing different
models aimed at price forecasting for North
Indian tea. Regression models employing Linear
Regression, Gradient Boosting Regression
(GBR), Support Vector Regression (SVR),
Random Forest Regression (RFR); Time
series models such as Autoregressive Integrated
Moving Average (ARIMA)
Autoregressive Integrated Moving Average
(SARIMA) and Deep learning models involving
Artificial Neural Networks (ANN), Recurrent
Neural Networks (RNN) and the Prophet

and Seasonal
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model was used for forecasting the tea prices.
Mean Absolute Error (MAE), Mean Absolute
Percentage Error (MAPE), Mean Squared Error
(MSE), Root Mean Squared Error (RMSE) and
R? were the evaluation metrics used to identify
the best models. According to the results, the
deep learning model RNN performed much
better compared with other models This study
is relevant to the use of advanced modelling
techniques in forecasting agricultural commodity
prices. The findings of this study have practical
applications in the tea industry, and this technical
intervention will help them to take better-
informed decisions in marketing tea.

Keywords: RNN, RMSE, Volatility, Time series,
Deep learning, STGs.
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India as the world'’s rice bowl: Export dynamics,
policy interventions, and global food security
Mr. Amal Prasad! & Dr. Anil Kuruvila?

India’s rice export journey began with limited
volumes in the 1980s, primarily centred around
basmati rice, due to domestic food security
concerns and trade restrictions. The liberalisation
era, especially post-1995 after India’s entry into
the World Trade Organisation (WTO), marked
a turning point. Alongside increasing production
driven by Green Revolution technologies and
supportive policies like the Minimum Support
Price (MSP) and public procurement, India
began exporting non-basmati rice on a larger
scale. Later, India emerged as the world’s top
rice exporter and achieved a record 22.5 million
metric tons in 2022, contributing approximately
40 percent of global rice trade. Rice exports
became vital to the Indian economy, accounting
for 21 percent of agricultural export earnings.
The sector supported millions of farmers,
created rural employment, and strengthened
trade position. The
importance of rice exports extends beyond
economic gains. As a reliable supplier to over
150 countries, India plays a crucial role in global
food security, especially for low- and middle-

India’s international

income nations in Asia, Africa, and the Middle
East. Domestically, rice exports help manage
surplus, offer price incentives for farmers, and
generate valuable foreign exchange. Consistent
supply also enhances India’s diplomatic and
trade relationships, making rice a strategic asset.
However, exports have faced periodic policy-
induced disruptions. During 1991-1994 and
2007-2011, exports were restricted due to
domestic and global concerns. In 2023, India
again imposed significant restrictions, resulting
in a decline in 2024 exports to 18.04 million
tons. Though this was a fall from the 2022 peak,
the easing of restrictions by mid-2024 signalled
recovery. India still leads globally, accounting for
30 percent of world rice exports. Looking ahead,
a stable and forward-looking export policy
that balances domestic needs with global trade
commitments is crucial for sustaining India’s
leadership in the global rice market.

1 PhD scholar, Department of Agricultural Economics, College
of Agriculture, Vellayani, KAU

2 Professor and Head, Department of Agricultural Economics,
College of Agriculture, Vellayani, KAU
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Issues, Actions, and Institutional Mechanisms in Decentralized Wildlife
Management Planning: Experiences from Palakkad District
Peroth Balakrishnan™ & M. Amruth

Over the past decades, global agencies, civil
society, and individuals
promoted sustainable development to enhance
ecological and human well-being. Despite
policy commitments to improve education,

have increasingly

healthcare, and environmental quality, seven of
the top ten global risks identified by the World
Economic Forum are environmental—ranging
from climate change to biodiversity loss. These
risks already affect daily life and economies, yet
they rarely shape local development priorities.
Ecological knowledge is often sought only after
natural disasters, and biodiversity concerns
remain largely excluded from regional planning.

India, occupying just 2.4% of global land
area, is a megadiverse country with over
91,000 animal and 45,000 plant species. Its
Constitution mandates wildlife conservation
both as a directive principle (Article 48A) and
a fundamental duty of citizens (Article S1A).
The Wildlife Protection Act (1972) provides
legal backing for this mandate, establishing 987
protected areas, including 106 national parks and
564 wildlife sanctuaries. India is also a party to
the Convention on Biological Diversity (CBD)
and has committed to conserving biodiversity
through national strategies, sustainable use
practices, and institutional mechanisms such as
the National Biodiversity Authority (NBA), State
Biodiversity Boards (SBBs), and Biodiversity
Management Committees (BMCs). Globally, the
value of wildlife is widely acknowledged for its
ecological, cultural, and economic importance.
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Ecosystem services such as pollination, seed
dispersal, and climate regulation are vital to
human survival. Yet, biodiversity loss and species
extinction—especially in the tropics—remain
urgent challenges. Protected areas currently cover
only 15.4% of Earth’sland and just 23% of tropical
forests. With many species found outside these
areas, conserving native biota beyond protected
boundaries has become a critical global strategy
for sustaining biodiversity and ecosystem health.

Human-wildlife conflict, involving loss of
life, property damage, and crop or livestock
depredation, is a major threat to wildlife
conservation. While wildlife offers ecosystem
and cultural benefits, negative interactions
often overshadow them, especially in regions
where human expansion fragments natural
habitats. Drivers such as population growth,
land-use change, and climate change amplify
these conflicts, affecting both human well-
being and biodiversity. Species extinction,
ecosystem degradation, and decline of wild
populations—particularly in tropical regions—
are often linked to such interactions. In India,
over 2800 human deaths were reported between
2019-2022 due to elephant encounters alone,
with numerous retaliatory killings of animals.
Despite this, conservation remains crucial,
requiring preventive strategies like habitat
protection, physical barriers, and community-
based approaches. Public policies, participatory
planning, and awareness efforts are essential to
mitigate conflict and promote coexistence. A



balanced, proactive approach is key to preserving
biodiversity while safeguarding human interests.
Escalating conflicts in Kerala are now fostering
increasing resentment and negative attitudes
among local communities toward wildlife. In
this context, this paper describes the attempts
made to identify key issues and develop actions
and institutional mechanisms for decentralized
wildlife management in Palakkad District of
Kerala.

Key issues and threats to wildlife conservation in
Palakkad District are diverse and interconnected.
Habitat loss and fragmentation remain the most
significant concerns, alongside hunting, fishing,
and increasing human-wildlife interactions and
conflicts. The effectiveness of current conflict
mitigation strategies is limited, particularly
in addressing issues such as snakebites, free-
ranging pets, and livestock grazing near forests.
Other pressing concerns include the spread of
zoonotic diseases, linear intrusions like roads
and power lines, and the impact of invasive alien
species. Poor waste management, forest fires, and
pressures in forest fringe areas further exacerbate
threats. Agricultural expansion, unregulated
tourism, and urban encroachment into wildlife
habitats are contributing to habitat degradation.
Additionally, mining and sand mining, along with
other industrial activities such as wind farms,

pose further risks to biodiversity and ecosystem
health in the district.

Through workshops, brainstorming sessions,
and interactions with over 30 stakeholder groups
including the various line departments from
the district, more than 100 action projects with
clear objectives and outcomes were developed
under four key categories: Preservation/
Restoration/Enhancement of wildlife habitats,
minimizing threats to wildlife, human-wildlife
mitigation and
conservation education. Additionally, potential
joint programmes, key collaborators, and main

conflict co-existence, and

collaborators were identified. Animplementation
mechanismforhuman-wildlife conflict mitigation
was also developed at both the district and local
levels. Addressing human-wildlife conflict is a
complex process, requiring collaboration across
state government departments, LSGD’s and
general public to ensure alignment in their goals
and avoid contradictions in implementation.
While district-level conflict resolution involves
coordination among multiple stakeholders, new
institutional arrangements must be created at
the local level. An overview and assessment of
prevention and mitigation options for human-
wildlife conflicts are also included.

Kerala Forest Research Institute, Thrissur- 680 653
*baluperoth@gmail.com, Tel: 8281730109

126

DM )aHY-AUMIALW AVoLIGaH LILIE:6M0: 2Malédhoslomal)o
MG3UD @AM MO IMEIBB)NS CMOIMINI0

GAWO. of) Qil een)

2M)auy-AIMIRTIll qvoceIBato GHOBOMIG3 aflel
(aicaweEBgloalEleno N MIGaUWIHHIMIIO
palepallgleoem. ®E3w  TLNJaIME@BSRISB60
alleaumale MOOAUGHHOIMAN0  al) GO H)
GMI0®Io MaMes (oaTlem caalelsSleno aIm
BRGIBODIEWOS ¢21B3aM (A IGBUEBSEIRN0 AM)aHLD)0
amiRlaile:8)o @ailenss MonLIGaH6BBUd :)S)® T3
620 V10 B9MEIG 8B O6EM. D MVoLl@aH

68303 a0Ll(nIBR0W] LIL)&:G1EN)MMIN (@ I106BUTIE:
RMEB8)OSWIo Aflallw TVBEHIB LN IMEBB)OS
@)o al@laudl@ll TLoARISMEB)HSWI0 TVAOBO6IM
(Lo26EBO8 MocWoHlafla)) OIS TMVOIWIROANED
MN@06M AUTVD®. Hald®)ERM BRAIGNIIWO, GGEGUD
VIWOROEM alBL@HU3, AIMo Qld)a])GHSAOW)BS
MERU0 QI HB)OS TVa0HO6Mo, al@laldeIm (Yoo
BBUS, (ITMVSEMAIV MVAEBBB)OS MIG2N06Mo

QMo-alvail@ceiSe oJocadauad - 167



af) MU (0L G (B1B:@l20@3, GHOSOMIOEI
2m)aHy-aImyRTall TLorRIGaH BICEHNE:06Mo TVIWY
20QNAN®O6M).

1. 9ald®2MEBUIGN)BS @RAIGMIOWO

2M)aHy-aImiR’Iail qvoneI@ato LICEIE:G1H6)M @]
Mm)88 @PSITLNOIM MSalSle:Sloeiom) mlelale)ss
(B MEBBOSHMOl2 )88 HAIOM)RM GRAIGENIOWO
aIdeblalee)d o M@OeM). CHOSOMI@I, almyeR]
Qlle8)9s 9a10)20Q 01, Klal®eIdI agaMlale®
@)0lafjo AINIRTAilH:03 MIZITE BH06MeaIS)EMIOP)o
ENLOANAM @OMOIAIUDIROW MSHISLNB:UE VY]
B9)AN BRAIGSEBBOBHN)Olaflo TVDAOHTD GENIOW
QT3 B1CHHMEOO0G (IAIBOMMEEBUE ailaneloal
S)GOMENRM)6NE.

afl3}E1PaV MVooEBBUI

(NIDIERIOV TN HUS GaldENSS GEGFU0 TVIWOROEM
MO0alMEBUS, (AIGMidsla] QIM(AlGBUD63B U3 B
avalalo @O2AVIEHMMAIGIGE @RAIGNIIWo LlE:H0l]
SI88 SHIOMUDM)HUB MSeEmENB@YeNE. aimie’lail
©al0)20Qo, alo@lNAIGIe: quamellmoalTun, aImy
210ilH5E08 ANM}aUOMW (ICHIaIMEBBBIOS TVOWY
W88 GRMANOaNLIEBBUB  af) MIAUOW &6)Ola]
(10GBUIlE: AVMAOEBHSB GENIOWAIG3HHGlHH) N O3]
MOV 0)ald@Ba|M HalTGIGlEe}aD QUGB GattO
al)U3, GENIDAHO)HUD, Hald®EWINEEBUS, M) B
al@lal0Sl 03 af)MIUV)WBea|S Mol al@lald
S1d03 @RAVY(®EMo al MSaOCHHENBM)ENS.

ALICBB:MBH0IIBLWINS DalCWINO

BH)S0O®, GMVOUYT 2TWI®, HROEMICE @Rl
GHHUM)H U3 GaldENSS @RHYW)MH: @RYUAlMIaW
QTN BSOS DalGWINO HYSIM@3  TVLIWIOEMA
16 B906NEID169)Boem. QflaleEBUd cUVOICI
(ola1@laflenym@IM)o, @EAIEYOS VATl I0D)SS
a@eo®ssleno AMIRIAN:e8 B:0emMM@IOMEN)0la]
aV2a06EBe38 @RAIVEH)M@IM)o, TVorLIGAH6EBUS
SHOWM@IN) 22lO20® MSalISldSGRlIss @PAIO
MIE9)MN@IM)o DD MVoAIlWIMEBBU MVaOIW]HE)
an). O e ILIVIGE GROIANSS B0) HaldTNRME DD
QUSAOMHWS)HN)MDIENHS, MENBS TVAOQUGTIN]
@Iom1eM (am)aHy aimyR’all) 80} TLoAPIVHOD
DEMBIBSIHWS) BN MIWlHN)o. @RMIAIS] a1myeR
all®08 HEMB)MGANGIOMH9)01 )88 DO HPY
HOOEMAIHAM GalSIW)o YO0 B}0PANTIM)
MVa00W&n)o.

2. a1621000m19H03 1133aHld alRv®1V1G3
DM)aHy-0IMi2Elail MVorLIGaH LICLI)G6MA)
200 NINWea|S alRL® 303

amyauy-aimiRlaill qvorIBaH LICENE06M ANV
MNITWH]S alBLOIH:UE MSa{lenenMGIe8 ®E3Ud
AleRI0VOM)BHU3 MIBEMOVWS: als AUaOIGHNENBM)

168 - @RI @RITIRI|NY EHRSB alOMEHIEM(NMS

s, A0BaHld aleb®e8lenes, amiauy almyzlall
MvoceI@aHo  LICRN&AIENMMMIM  qTutle20W
@V a0 QI @ @] Glo 610 @V a0l ol 99) AN @1 )
(0106BUBlH MAIMMIGE @RMTLI®20W] aflailw avooo
@63BU3 @RAIMGla{lesemo.

MVo0E6B1BB0 WIMAVANIWAI)o

2MYaHy-QIMiR10N TLoARIGAUEEBUE RICLNE:@H0)aN
@10 21euelg88 AlGBIVM AlRLBHSIT3 CH08
ORIOLI aleIDVOD)HU3 Aflallw Mo0oE6EBUd ™M)S
sooleser®enE. amizlale:wd &iatle)alolenoe
QMYaHIQIOTVAUNLIGM)o @R (@ 2a)) B>SHNaN D)
@SWOM LIGHNISIBS GTVI8sIA Galel], &;lSeEB)Eud
SRl MSQVEBBINS MIG2M06Mo @D alRLE)
S8 9U36H|S)COMENEMOEM. DO DEaoud QlMo
Qldh)a]o6M (IWIMAIW)0 §21QY) OBIMEIGIBH)IND.
DD alBGNHUW TVomNIMm  anemElodilenasw)o
aleRI0QOMIOMW @M@} OHWIG WIMo B21Q0o
QRAN@O6M. QMo Ald)aflo@W)o MEZU Qld)al)
HB)OSW)o MOMOo (nlaIdomMeEBSlenss oyl
QROHEM @3 HRAHOMIAVo QDO TV W MO ©3
HORIMIAMVo EMAISIHD (INIBIMMEBBU3 MSTMO3
®EBRUD MN0AIMEBBUBHE MVOUIENOAMT BN,
@RM)Ga 061 AIM @RGIBOTIEWIS GalBaT H$lw)an
VMO0 MWIaN)o AMYaHY AIMY &Rail TvoreIBato
B1021 & GlH) M TIMBS alOMICIN® @RAIAN®HES
@Ggﬂoua QlMo o_lceagcg GMO@ERAl alerLb®IVenes
GUORIAIHHM)ENE. D BRAIANGSIE3 WA Qalewo
NOAISIOMINB HFIWIIMNMA @RYWYMH TVLIGE:D B>
aflaye83)200] MocWolalen)aN® V)M BRI
@lee)o. MMM QAOBaH]S alRLDIBU3 BRIV (@EMo
©21Q0Q)IN®OEM. GRM)AUS] MVoLIGaH LILI)E6M
MSalSIhUd @YV (@EMo HalQIAN@Ileno MSaqfleld
BANMNDNENO (10GBUTlH TVMANEBSIHS V1NN
al®0Sl0mo YO AIO)OMIM)o HFIWIaM).
MIGlnHaMAl)e aldlaldeimal)o

MDD alE®HSB)OS AlRVODIM ©)SB2WoW
Mo1e:HeMo @O0, aImiRIall (IlIdem
meaBud MloleHlen)m@lane fICANE:06IM MSalSld:
8)0S anel(alogfldleno MV2a0 alB:0glomoe @SATLO
®OGENIOWo AUSGOMAN), M® AUMR10ile:E805)88
2OMOAUIGIODaI0RIQ Hal0}RIPOOD EaIdOTVIAC]
a{len) M @IM)o TVAOOWBHAIM)o. TV} mlel
wldommm@imye @lelailenss qveaoosledw)o
»naemeadlo®io (IGIMIRL® (nI1®laneila]le)
M@IM200V] DD 2 IBLTIHSB)OS al@IQl @RAIEWQY)
S8)o AleII0)OMENGS)o Halo®)ERMEBBUBSE (NOA
VR U3 AUl LIBNILH)MMNDIM)o dhFlemo.

3. 1Mo aId)aflond (pI1domMEERHS
[(WYe el ) i T9)P:

GHOBOMIG  aNRIEIBRIWT  BM)aHy-alMyRTall
Moepidado  LICENH Bl M A1OM  2A6QO0)



MIBMOIWVWE:> LISH:0 MGRUD TLIWOROEM MLNJAIM
6380 QMo Aldhlald8lo ®AXLN88 ©©@3a|0BMaI0
20® lBH0SITmo AUSBOHIOWS)EN) B af)INDI6M).
MUY, GRIDEIAYBHE3 TVaO0IWo ag)IlaIW) (B
9a]osW83 aileal al®slseilenes MEGud TLIWo BO6M
MLNJaIMEBBUE @PRAINY alla®)em QiMo Ald)afla)
M TICBENBO)6NS.

MV BN (ON6IBUD

®EGU0 qVIWo BOEM ALNIAIMEEBUY AIMo Aldh)al)
200 MoeWoHla] MoAW] (INBOMEEBU3 ®)S6a30
QIM@ON). MEZUD MO IMEBSITI DOm0 (alIB
OOMEBBUE MSOEMMM@IM 80) slalom mlewouilesno
ARAN@I6M. QB HAMINY, HAAIRS] GanoOqYy
GO6EmIN}0 BGOD TLORIOM)0 ME]OMW CMHOIDIo
aB30QS}E0)HV)o AW (IAIGEDMEBHS TVoEWO
Ha|066)HV)o MY (IAIGODMEBOS leIOWEI0)
(Ilawad ¢oeml Gand0qy 630a01aVAd ag)aMMIAIO)HS
GNHOMI@IOWIG 3600 @oaVvaloe ailelvlo)o 3
GO0 G2lBOMBMAEM. MINY alo)an ailailw
(I0IBOOMEBBUE ®EZUD Qldhlaflo AUMo QAld)aljo
oGOV aBHQS)EHOANIN@OE.

1. ad eamid &Walysl ¢and0qy oemId ag)avl
QAUOYOS CNHOMIDIOMIG3 30} TLANEL BIVM ©)all
H0l06)H (AUMo Ald)afload RRT &@ quanowi
SHMDIMY0 DD Daldh006alS)o). DD TVANED
GIUM®P) @PRSIVABIO LIEBRSIT Haloga)
NSHIS;M@IM)o B3QHs AUMITIdOIW]el
©SCWO MY MVIAVIWe OBS TLOLIGOINO TVEI
@AleenenE]l QI0)aN V02 IOLOMIG3 HD AVIMED
GIVMOV MVaNIVEBIN AllSlB90oa)mM®O6M).
GILMEY @RYAUUINOW alBlWIRINEBUE QAIMo
Qld)afjo (IAUBOMMOTVIMBS an6NE G CFUD

MLNaIMEEBUE M) aNeNEl@3 MlaM)o 6N
GOMEB@MIEN).

2. @Ia8938 ©anmmilod), (S af)MIAUIW)OS ld]
aloeimano Mldamoemano M1BQas]Hs)d:.

3. 2y MommIlwie @GRAIIM@IM)o (IGNCOIUSTHE)
an@ Mo Al GRSHHMBS @RYWIMIB> TVoAlWOm
68BU3 NS 0B dh.

4. amomIdomIVlenss ®™EEU MNIaIMeBsIG3
DYNEEBOS @Y BBaHlHHIO QllsH:SlcRl1on)88
5H0BaUld @0Qo OIS0V MSa 0B .

5. o2e6MIG3 cosmi MO TMuNeIEBSIT ag 003
Qa8 aLNBHAENM@IM GAIME MSalSld>ud
@Il @106) .

6. a¥lailgen)sud GrSHNo HaISlajo MLIDO MO
e1@Bgled @R@IN) GAIENE TVDH:0%0 oBBO]S)
OO, GALIBIA alel MUNAIEBSIAN0 alfl Aalg
eaBgleno anelnlizogl.

7. ®GRUD QLNIaIMEBUBNSS alBLOY]l MWI0O
@9 M@0 Al3U30S6EBIAN B0) AlOME3 MR
B0 .

8. 2yWeEB8YOS MVOAVIWIo MISIE3 B0 MEIM
oaimy R)AVIE3 @08 aflSlay) @lseeyan munel
63303 EDLIOMICHENBMYENE. BRGNS (1 IAUGOD
MEBBUS MSCOMENB®)ENE.

9. moeilmy MIBENIBLERMOo B:00IHHANIHHEMo.

10. 6210) DYNEBBOS REHHIMOBMIMOW] GRISWISIAMN
O@I0) (I0BOM VDaOE@BH8 @PMYAUEIBHEMo
(@d(B Ma CRMNM] AUIO)OMEMO).

(nfladmSla @3 m)mmg”lq;g, KFRI, Peechi, Thrissur

127

MM)aH-1MElail MVorLIGaH LICLIG:Q6MAOI)0
@MGGUIEOHAM NI IMEIBB)0
ag)MV. @RYA. TVM@IBYR0A

BHO8OM LI AMITIGOM] (163ueaBRs103 aimyzRTall
HS)OS TLOAVIELYANC BRO TVYHIBNAD TVoLIBH
@Bg)o el eOMIE3 AURLIEN)EB@IM. Moo
MO EYOS 273 ®EZUDERO6M MLNJAIMEEBU3 ((1oa
610 © @) £ 08/ M) Mlavlajoeilgle:«d)  aimylail
TMoaeIda NIDWI® (nIGBUEBSOWT QMo Qldhal]
SOMOMIVIgIME. @®Ie3 30 ®E3UROEM TN
alMeaBud amyRIall Mvocel@ato &)S)@EINW] @GPM)
BAIO|S) M AIWoeM. AMIRIANH:0B DM)aUIOOW)o
AUSAOM)BIVEBOBWV)0 @Y (& ABOIIMM D BH)}SOOD

alellocmodll allsmowane DEMBOENIAM). &05)al
am], @RYM, BB, B)O633, 203, MBVM Al
a) MO (A IWOMROW)o AlBEU3H6 MOUDO QUMY
OMAMNO). @RYBHAEMo N)EINBS BYHIMOWOTIHNY
alqll 80600 aidarane AIELIEe)aM). A8 wBee
aBQAN0 1}O}MOBOW MIWMato AUBYTMAND HIG)
alaml@)o @RM®)B6M. AllgH08H8 MIUOMato QIO
@D MVA0210Y0 @SOAND HOVMO BHBaH>Md
BYoH] DCalNHHIH6)H®)o ®M)LlI0 H0BaHld> DLJOBMo
B)J0W)BHW0 HalYIaN).

QMo-altail@ceigo ofocahauad - 169



aldaslafjaio)an aimyRTall quoreI@eH TVIa02I0Y
BBUS RICLNEGBlENMMIMo @RMMEI0 AMYaH R
QIM}o MVIOIIM)0 PENBIHIAM MaY6EBUS H}0WIAN
@Imyo oM (@IVAN0 RMB1VANRNIW MSOAISTI
@ROIUYIRNIEM). AMYaHiOYo AIMiRIAilB:8)0 MocLIGaH
0a01®200] £210ilenM@IMBB TVOROaIdYe MUY
SO)MOIMSBS (MIAIBCINMEBBUBHE CEND@IMIo MEE]
N3O QIMo Qldx)a] @RYOEMESIEN0 EHOOYATICE MGG
OEROEM MUNJAIMEEBUBHN)0 HOOYRNIW DSHAISTI
MSEMIMIBH)0. V@MW Mloaiuwl Mldc3uo6aBUd
MoMNOM MVAHHIB MDIEMISH0 a)06a]S)ila]]
S)eMe.

amyRlaill qvoreIBed MVOIWICI WSS (aIBGBUD6E3
SlO3 ((NID AlEeMIOW D) LnJcthcT(’z}%m;} (mgqﬂmﬂgﬂo
eldlegl@d ©2108¢aIFaTVO) EPWIGUDVES B0)
200W®0 Al (alaudomlenemo [TV.o.(eed:)
M0.12/2024/a10; 1@ 07-03-2024]. Ro((OD®0
Ml &80V BlBOEMo (110G UIlE @ IO @3
aimi’ail roreldato MSWIMN@IMBS MSalSIH>3
MQO0ICHNETBM)o MSalRINEHNIMBM)0. NITWeq]
s ZHlgpoel ndloles MIGE30 (10020010l
BAHEMo RO MVAIDN U3 (1B CHN 6N D).
ROW®O MA@ ®EZUERO6M MRAdalM @]
O @OWIBHOM B)SOO® NITWE]S AUMoIB)a]
26BYPNOMNE, aISISHROIDI-algldAIdyY aile:avm
Qld)a] BEBPOMNEG, diadl Qld)a] DEBPROTLNE,
DYNTVOOGHUETN Qldh)a] REBPROMNG, ®a0MVI@IBIE,
Gal0ela 9EBRPMMLNG, @EYEOINIAIMG)a] DEBYOW
MOG ag)IMIQIB @RoNEEBBOWV] HENMBIG:EMo. LRINDMI
mdlmllod v caalalidloal @oonld:i® TuaNEL
Mo2RISMI (A ITITIWIBHeBH9)S] DUBeQ|S)Em 0.

RMOANIL  CReILIGSIG RM@B310s  R1aIM)o
qUIO®IM)o  MIYDoAUOYAMIAM 55l AT & 08
@OM)CWORIAOV 2IBNEBHNRNOS HHOAD DLW
921N caleE PO®OAl MEeMCIMm)8s
@WIHH000 ((NIDIIOVOD, B)MIMSlajorilgl, eyl
Mla]@8 G3»0@a|G0aUM af)n1 ®EZUOROEM aLND
alME@BSOHAI @RELIGHUMIALN)0 HTV(@FOIAIAHH)0
mgllolgyens. [av.e.(ee@)mo. 29/2022/ aimo;
®lom]: 28.05.2022, av.e.(qvowd)mo.239/ 2022/
almo; ®Io: 31.05.2022]. nIdHo00 @RWIH000
®Qog)M@IM 19726a1 aimiyzlail (qrvooeuem)
mlwoomleal ald)a] 4(1)(bb) IsH000 aooemod]
06QGIW HBRIAL ADGWIRI0IW] (NN IERIDVODY
@lmdlajoelg) amladla]cd E30@a|EOaHUM @RWY
BSUMBR0600W)o AUMRIN (TVodE:Hem) Mlacmleel
aldya] 4(1)(C) (16000 ERWIBHO00a]5 DEBPNIVN
00 (NIl IO AWMl joeildl aymlmila|@d
C»0Ba|G0aHM HAIVHFO1R0HOW)0 2 )ADLIR SO
wlgyens. @Imowi alltosaow MdnMIBE3UEBS)0
mellolg)ns. &05)alMHO8 §H0M i@ Uoloo
200l 921Q)M@IM88 ealeldl AlaoleeyM @I
TLoMRAIM BIOMD (al®]BHeem MIWIVI@3 mlan)o

170 - @RI @RITIRI|Y EHASB alOMEHIEM(NMS

Mwile MEHH1G3 MVa0dWo @RMYAIG1HN)aN)66NE
&leno GRO) aloyqloel a)aMOEIT G EGUOEOEM MO0
alMEBBU3 2l)NElB:06MH0)M@. WLNIAMO §2l1LI0l
®O® a0eEled Mlano AlaolenaM@IA) GRMAM
MERMD TVBHHOCIM alBINEMIHHIANAN@OE.

QAMIANURIHE alGlad@len)M@IM88 qumocaleail,
Olajelad, eMWEOFm, @oveo  TluD el ud
ag)alal ALODAlENMTIMBS GEIVRHUWE ®EF
(OROEM MLNJAIMEBBUIHH ABOQYS)HOIANAN@IEM.
[av.9.(ee&)Mo. 115/2022/®.av1.c.01; D1O®:
28.05.2022]. mMon@0(®-6al0)d1S B B U B> B H6)
eIy ealelailond 50 w@aOMo QAIPO TVaOIWo
melo. @EMIg Haleial Hle ®eIomIed MmlumIo]
BH6Mo. @REEIERIY] MDD VDB af)36a]SIOm)
MDOYOHIENE)  HIOYPOW  (alCWORMP NI B1E).
aimRlail voeljo &SV GPM)EAIN IS AIMO
@O BSIG af)2I0VISOm)0 MDD GIORL MSa]
HNMNDIMBS 2 IB](U0Mo DENBIB:EMo. NITWH S (NI
DaleIOVWOMHB)HSW)o MMIMVlajorilglea10sw)o
GENIDY/EHNRI0 A lEMIOWOM)BHBHSW)o  TVO W) HO
GRS @RV MSe0en)M@IN) &Hlald @rRYAV)(@6M
&02lg] 2MOOB af)S)EHNENBGIEM.  agf)o.af)@3. af)
aN6Ns, MENIBAS aN6ME, QIMo Ald)aflond alrLE)]
S ag)anlal 9W8eq|OS g Al GITVOG AV UD
)51 MocWIFHafla] anelnidgll aldevlaflenmala)
(Wolee6Mo. Blabenil aNME aleWoUila] ¢aLO80A3
galelle @ Mldmilen)M@IMB8 VO WY@ W)o
TMBH93 alBlEUOWBNAMME. TN ileneals)am
@MVO80@ GAUAN®:8)0S al@laldfIMo ald? (alWOM
2o6m. MVO8od cIelld:uBes aualalo DENBOGIAM
aeh&Ud, 9a10l® HBHUW ag)aVIQAI VLOOTVAWO
MlHno aqu’lo%aaﬂmﬁ celle:8)0s (11O M
GUoaH] H)0W)0. GlAICGTVMWBS al@laldLiMo D00
B9)MDIM MEZUDROEM MLNJAIMEBBRBIOS B)S] aldhd
slommss MITE:H6m MVoQilWwomMo YeNBIG:6Mo.

AUMOIDIAON BN @B B:1S683) U3 @) $1H0)M@IMIBS
Gl 10RER) M U3 M1B221H9) M @IM)0 MEZUDEOEM MO
alNEEBUWEs &Flw)o. D@IMOWV] Ba00ERO NITW]
301V OmIFleNOa] AIRL@IWHS TVIWI® &> UD
D0lCWOWHA|S}TMIARIN@IEM. QMo Ald)a{lon]
alB0S|OMEMONS MLNRIERUT BHeENZOM6Mo. @S]
QITIO MVOn0210YEEBSIT (B HB2D ETVMB:UBHE
QI9a0Mo DUBHAOSWBB TVDHOYEEBUS G EGUDEOEM
MLNJAIMEBBUS LIBYADHE)HHW)o GAIEMo.

QM)aH|O)0 AUMIMNEBBB)0 TVoRIGaH Oall®ROW]
21allen)M@IMBZ MVOa0aI0f ATVLHlHO)MN @)
MAHHOA@  TLoAlWIMEBB)HSWIo @ GGFUDBOEM
LN IMEBBBHSW)0 aRCdhIailmRIW (RICIBEMMo
@R QUUDYR06M. @ GRUERAEM RO AlM 638 U3 H6
Moauw]l 00iEBSIo3 Mseals (1O e
&HFlW)o. TVOMLNIMo MEa]0Ud BREIN6 IHBlHnaN
DD (alUdMo LICLNE:G1EN)M@INT G E3U0ROEM N0
alMEBBUB MVYEIWOM ald MIBAIaGleeeMo.



128

Human-Wildlife Interaction in Kerala
Dr. Suresh K. Govind

Human-wildlife conflict (HWC) is a growing
concern. It refers to the negative interactions
that occur when wild animals pose a direct and
recurring threat to the safety or livelihoods of
people or when people threaten the survival of
wildlife. It is a multi-disciplinary area of research
which deals with the dimensions of both humans
and wildlife. Resolving this negative interaction
does not depend solely on the biology of wild
animals; perceptions of local people and their
attitude towards wildlife are also important. The
data on human dimensions, such as political,
social, cultural, historical, economic and legal
problems, are necessary. Awareness programmes
on the importance of wildlife will increase the
tolerance (the ability to suffer the economic
loss incurred by farmers due to wild animals)
among people, which was reported to reduce the
frequency of conflict. Human-wildlife interaction
is also influenced by the lifestyle of people in
forest fringes. As wildlife conservation is a major
problem faced worldwide, creating co-existence
(the state of being together in marginal areas)
between humans and wildlife is mandatory to
ease the situation. Habitatloss and fragmentation,
competition,
population, changing agricultural practices and
lack of fear towards local people are the major
factors contributing to human-wildlife conflict.
In Kerala, crop foraging by wild animals is a
major problem. A recent study in Central Kerala
shows that, ten species of wild animals damaged
11 species of crops. Asian elephant (Elephas
maximus) did the highest damage, and the
economic loss was estimated as Rs. 17,35,625/-
per annum, followed by wild pig (Sus scrofa)
(Rs. 3736/- per ha/annum) and Indian crested
porcupine (Hystrix indica) (Rs. 615.47/- per
ha/annum). Feeding on tender coconuts (Cocos
nucifera) by the Indian giant squirrel (Ratufa

resource increased  wildlife

indica) was reported for the first time, and this
feeding behaviour was reported from three
forest ranges adjacent to the wildlife sanctuaries.
Indian peafowl (Pavo cristatus) contributed to
high economic loss in the paddy fields (Oryza
sativa) near Chulanur Peafowl Sanctuary,
Kerala, and the loss was Rs. 16,615.45/- per ha.
Due to activities like large-scale conversion of
forest into monoculture plantations and shifting
cultivation, the accessible habitat of wild animals
is reduced in the State (Report of the Western
Ghats Ecology Expert Panel, 2011). This led to
an increasing risk of conflict where humans and
wildlife co-exist.

The involvement of local communities is crucial
for the effective management and mitigation
of HWC. Early warning systems, community-
based protection measures (chilli-rope, bee-hive
fence, coloured plastic sheet fence, solar electric
fence etc), habitat management, awareness and
education, decision-making processes, etc are
the various forms.

The government plays an important role in
addressing HWC, including policy and legal
frameworks, financial and technical support,
protected area management, rapid response
teams, research and monitoring and barrier
construction. Recognizing the severity of the
issue, the Kerala Government has declared
HWC a state-specific disaster. This signifies a
more focused and comprehensive approach to
dealing with the conflict in the state. For moving
towards coexistence, a holistic and integrated
approach that addresses the underlying causes
of conflict, empowers local communities, and
ensures effective governance and collaboration
among all stakeholders are required. Landscape-
level planning and participatory approaches are
significant.

Assistant Professor, Irinjalakkuda Christ College
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Human-animal interface: Ensuring conservation and co-existence
Dr. Easwaran E.K.

The very existence of humans and animals on
this earth is becoming alarmingly threatened at
present. We always forget that we, too, are animals
of the earth. Unfortunately, like what we fear
about Al now, the intelligence given to humans
by Nature is turning dangerous to nature itself
through our irresponsible and indiscriminate
actions. At the very same time, the very same
intelligence can stop the degradation and repair
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the damage. Even though many developed
countries, out of their false pride, many with
power and might are not coming forward to the
extent required, in these corrective actions.

The concept of Conservation medicine - One
Health - One World One Health - all are, though
not new to ancient civilisations, perhaps is the
strongest practical concept which the common
man can imbibe without much difficulty.



The ancestral Indian concept "Vasudwaika
kudumbakam" is very much in tune with the
above philosophy.

The concept slogan "Farmers are doctors of the
Earth" by Dr George Chandy is probably the
most democratic approach to save this planet.

One Health, being a multidisciplinary,
transdisciplinary field, needs a total restructuring
of the present managerial system for its
implementation. It is not as easy as said. The
compartmentalised present system will definitely
offer much resistance to this change. Once we
think about prioritisation, I would sequence
the one health as Environmental health, Animal
health and Human health, as human health
is totally dependent on environmental and
animal health. We know the effects of climate
and climate change, animal-origin diseases of
humans(zoonoses) on our health and daily
life. Somehow, we have to break this shell of
compartments and make this a success for us and
our generations to come.

The role of local self-governments and, most
importantly, in this, as they are the primary units
of implementation of almost everything. They
can bring cooperation and coordination among
various departments/compartments without
much difficulty.

Looking into environmental health, the largest
policy maker of land, the Forest Department,
shall be given the leading role, followed by
the Agricultural Development Department,
which controls the activities in the majority
of non-forest lands. Then comes the fisheries

and inland water department, which controls
the entire non-forest water bodies. Indeed, all
other departments like social justice, tribal,
commerce, banks, industries, rural and urban
developments, education, all shall have a role in
the implementation of one Health.

The health care of animals and humans is indeed
very critical. But the focus should change from
the present approach of giving more importance
to treatment, which has huge commercial
aspects, to prevention. We know most of the
emerging diseases are from animals. So the
public health aspects of Veterinary Science and
Animal Husbandry shall be given the utmost
importance in One Health. Human health is a
sequel to the health of nature and animals. Most
of the answers to our lifestyle diseases lie with the
health of nature and animals.

So, the present health management systems shall
be totally restructured to give utmost importance
to disease prevention. Human animal conflict
within and outside the forest is essentially a
product of the ill health of the environment.
So, one Health is the only or last resort for our
sustainability on this earth, both on a short-term
and long-term basis, and we all are bound to
dedicate ourselves to One Health. Also, the forest
department should give adequate importance to
wild animal management and their diseases. The
forest veterinary services should be strengthened
with strong bonds with Veterinary departments
and Veterinary Universities.

Chief Forest Veterinary Officer (Rtd)
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Eco restoration of degraded elephant habitat, Tholpetty Range,
Wayanad Wildlife Sanctuary

Meera Rajesh

Forest First Samithi (FFS) has been restoring
560 acres of degraded land in the critical elephant
habitat of Tholpetty Range, Wayanad Wildlife
Sanctuary since 2020. FFS has gained extensive
experience in the eradication of invasive Senna
spectabilis. So far 383 acres of dense and scattered
areas of Senna spectabilis has been completely
eradicated by complete uprooting leveraging
handheld tools. Our work has supported over
100 restorers from tribal communities adding up
to 46,450 person days of livelihood.

The eradication of invasive species such as
Senna spectabilis and Lantana camara has led to
significant impacts, including the revival of native
grass and shrubs within a year in the treated areas.
Additionally, the removal of invasive species has
resulted in an improved growth rate of saplings
and the establishment of naturally regenerated
trees, particularly pioneer species.

Furthermore, the restoration project aims to
mitigate human-animal conflicts by increasing
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fodder availability for ungulates like deer,
wild gaur, and elephants in the areas cleared
of invasives. The planting of native and Rare,
Endangered, and Threatened (RET) floral
diversity is expected to enhance the local
ecosystem. The project targets the improvement
of native and RET floral diversity by introducing
50-80 species. These species include wild edible
fruits, pollinator attracting species, RETs and
riverine species. Several palatable species of grass
and herbs have been found to establish along
with documentation of 184 unique species of
birds in the Senna eradicated areas.

The projectnotonly contributes to environmental
conservation but also enhances social capability.
By establishing tribal-owned tree nurseries,
the project aims to enhance Traditional
Ecological Knowledge (TEK) among local tribal
communities.

Forest First - Conserving Canopies Wayanad
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Historical Analysis of Transport Development in Western Ghats:

A Case Study from Idukki District
Dr. Mereena C.S.

The highlands predominated by the Western
Ghats, share the major portion of the Idukki
district. The Idukki district continues to face
significant transportation and supply chain
challenges because of their dynamic geology and
the existence of multiple ecologically sensitive
zones. Physiography greatly influences the land
use pattern as well as the transport development
of Idukki. An attempt is made to analyse the
historical development of road transportation
in the Idukki region. Idukki was a part of the

erstwhile Travancore princely state. Many ghat
roads were developed during this period. Road
development boosted in Idukki during three
stages: The plantation period, the Construction
of Idukki dam and the population boom
between 1951 and 1981. The recent transport
development of the region is also discussed.

Keywords: Highlands, Road transport, Ghat
roads, Plantation

Assistant Professor, Department of Geography, Govt College Kariavattom

136

Water conservation in the Western Ghat region:

Some practical lessons
John Mathai

Over the years the Government, both Central
and the State, has been implementing special area
development programmes for the purpose of
water harvesting in a participatory mode. While
the focus of these programmes may have differed,
the main thrust has been land and water resource
management. The main emphasisis on harvesting
rainwater for purposes of irrigation, plantations
including horticulture and floriculture, pasture
development and fisheries as well as for
meeting the drinking water supplies. The global
concern on changing climate and the need for
preparedness to mitigate the adverse impacts is
another challenge faced by the community even
at local levels. The crop tolerance to the higher
level of temperature as well as the comfort level
of humans and animals can be ensured to some
extent by providing a microclimate dominantly
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controlled by moisture retention in the soil, water
available for evapo-transpiration, vegetative
cover to absorb the solar energy and enhanced
water storage in open water bodies. All this calls
for a concentrated effort to harvest entire rainfall
and enhance groundwater availability in the
region taking the micro watershed as the unit of
water conservation.

The highland region of Kerala that form part of
the Western Ghats are often characterized by
narrow crestal portions, long and steep slopes
and narrow valleys. The soil cover is thin and
variable. The crestal portions may be rocky or
with a thin soil rich layer over the weathered
rock. The upper slopes are rocky or debris
mantled with very large sized boulders. The lower
slopes are also debris mantled but with an upper
reddish soil cover. The valleys may have thick



valley fill colluvic cover or may be exposing hard
rock. Much of the cultivation and settlement are
confined to the lower slope and valleys. The
upper slopes and the hollow portion in this zone
are prone to land disturbances. The soil cover
is mostly transported and may be promoting
unstable slopes. Hence, the possibility of
conserving water in the highland region is limited
to the valleys and isolated swamps in the source
region of low order streams.

Although artificial recharge is a potential means
of enhancing water availability, the geologic
and hydrologic conditions that may affect the
storage and recharge must be evaluated in each

location where artificial recharge is to be used.
In the highland region where the thickness
of overburden is limited, sub-surface dykes,
check dams, gully plugs, contour bunds etc
are suggested. The conservation structures
implemented with LDPE sub-surface dykes in
Kulamavu, Caradygoody, Pasupara and Arnakkal
estates in Idukki district, Aster Hospital and
Cottanad estate in Wayanad district and Devon
estate in Chickmagalur district testify the
potential of this technique of water conservation
in the Western Ghat region.

Scientist G (Rtd), NCESS, Thiruvananthapuram
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Sustainable Development of Western Ghats Through
Integrated Watershed Development:
A case study of Peermade Development Society (PDS)
Dr. Sybimon Joseph

Peermade Development Society (PDS) is a
registered NGO in Kerala working since 1980
with the small and marginal farmers, women and
tribal communities. Major areas of intervention
are sustainable agriculture and organic farming,
natural resoruce management, micro enterprise
development, rural health and wellness, rural
technology promotion, micro finance and women
empowerment and human and institiution
development (www.pdsppermade.com).

A consultative meeting organised by PDS
under the leadership of Bishop Emeritus Mar
Mathew Arackal was held at Peermade in 1989
which highlighted the need for conserving soil,
water and biomass in Idukki district which is
critical for the sustainable development of the

area. The meeting also emphasised the need
for an integrated approach in the conservation
program and suggested watershed development
and organic farming as the appropriate strategies
for conserving the natural resources and
promoting sustainable developemnt of the area.
PDS implemented the first watershed project
in Peruvanthanam Panchayat of Azhutha block,
Idukki district during 1990-93 supported by
Europeon Union. Encouraged by the success
of the project PDS had undertaken several
watershed projects in Idukki district during
1994-2008 with the support of Ministry of Rural
Development (CAPART), Integrated Watershed
Development Program (IWDP), Western
Ghat Development Program (Planning Board)
and several international donors like Manos
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Unidas, Italian Bishops Conference, Canadian
International Development Agency (CIDA),
Catholic Relief Services (CRS), etc. Around
32000 hectares of agriculture land (6.9% of Idukki
district) were covered under these projects. The
collaboration with Centre for Water Resources
and Development (CWRDM), Kerala Forest
Research Institute (KFRI) and Kerala Agricutlure
University enabled PDS to implement these
projects in a scientific and professional manner.
During the period PDS also acted as Support
Voluntary Organisation (SVO) of CAPART
and provided training in integrated watershed
management to 64 NGOs in South India, several
PRI representatives and government officials and
facilitated implementation of watershed projects.

The greatest contribution of watershed
development projects is that it has created
replicable and sustainable models in addresing
major problems of the district like drinking water
shortage, soil erosion and decreasing agriculture
productivity. Wider application of these models

by other development organisations including
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Panchayat Raj Institutions (PRIs) have enabled
thousands of families to address these problems.
The conservation works have contributed in
improving soil fertility, agriculture productivity
and converting waste land into cultivable
land. Dissemination of new technology in rain
water harvesting, ferocment technolgy and
well recharging enabled a wider community
to replicate the models promoted under the
projects. The watershed projects also educated
the community on the values of participatory
approaches in development and it has paved the
way for the emergence of numerous community
based organisations like Self Help Groups,
user groups, farmers clubs, etc. Many SHGs
promoted under the watershed project during
1990s are still functioning and play a significant
role in promoting emopowerment of women
community. Organic farming was also promoted
through watershed projects as a an eco friendly
initiative which has later become a major
initiative of PDS.

Program Director, PDS
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@1@] (Sivanandan, et al., 1986). ageIO®IOHAG (10WO
Mo BRI AIBaHlSH> CUOEIEEMOHNZ @RSA)0
genodawlelend '¢and0gy ead (S0aIdexol@d’ allaial
aflgyeng (Bourdillon, 1893).

®10)ll®008,)3 BOVEM) MM aGelnelsSIClss) (ol
GBI NHERVINSOWVI0)aM), alGaH MBIV
o0} @PS)TMBS MVOMEIEBEIT3 WA @OO®EBYM
a)8)a|20010)aM). aReloBileng 8)cl_owaNo &:05lwd
@l cVI@ABNGHI0)0 DQBBAIOY0 B0} OalGlW
QM 9C3a|M2oW] calIdla)) alanloyan). 1800
HBJOS @)SHHOWITI GaldLo, Alowdlw MAlYE@ M)
afiSlafla) Mloaiw] ngeIcomog6BU3 aBITS qLVaGEAl
EBBSOL! alSEMEEBEBOS Gal3MM)88 06a0comI (al
@B06BBSI3 2 lMoleslsen)e:-woxlloyan) (Bourdillon,
1893). @RBRL®0LI GMIFEBBUS Hald®OQ! UMD
@RS1EIS)H U3 OAUSIAOYH V)0 a@llo AVIOERIAI D
2001 @POLIBI H2101W MVAOIVWEOMINS al)NO)

190 - @R @RITIRI(Y EHASB alOMEHIEMD(NMS

221ailafleeomd GrMAIGlEe)&W)o HalQ) (IGBUD
eBzs0l0)aM) (Aiya, 1906). allgeais)a] Mvawem)o
0SP1eS 203U ENBOM®IBNMDIM)0, EHBHHUI
alOlaj@0Q) M @IM)o @AIWOS DSBHUB auNelo
TBAUWWENR0WVIO)MM), alGHH @RS MuOLIoD)
@oamVlafloyamial. ogelomlon o @emlumilm®io
65)all@3 MoMNOM MVEIG H00AOW AOQEDTIN)
&006MaOWl.

CMISEIBBINS BHILICLIS0
(1860 m®@d 1940 0190)

©)E00a i@ &Hoafl, cOWIel, agelo af)MIAIWES
adels emogeEBUd allo)cas, e3alle,)so, @anod
af)M (a1GBUEBSILINW] @)S6EBIAMNMOMISSS
HORINOET lOGAFaUM HOLICRIG0. GOIFEBBUS @)S
@) ®IM  OORITVMIS  af) S)Ee MMV yaN).
05010 MEJEMo. HOA0COMIT3 @IRBY0 EMBIG)MNO)
S0a{lcOmog6BE6m. 1862 @3 &M AWIMIEWE3
26ME00WIEM all0)EaSIMS)OMBS Ga0dal af)EAY
9@ (Hope Estate) £:00 [lc000563BU3 @R)00E106)aN©)
(Aiya, 1906). @)s@aM alel W)EOali@O0)0 &l
GOmIZ0 @YQ0EIa)). 1865-@8 B0q]l)o 0g allgseg)o
&3] 6219 M@IMo0f B)2fl Qi3s3 @eMAIBlHe)
an Wln6EBus TVBEHIA (IMlen1e:ala)) (Bourdillon,
1893).

2)aM9A (a16BUo0 GOYll®Mo0d)@ 0oRYTMO3 @RW
&00aIBlWIG3 @Rl MNE;IEN0 A )61010)0@ ©IEdh)
S)omnIomled Rmo G)AlwIVle)I) @P®. 1877-3
®10)l®08:)00 BBOMS TVoMOIMANe ®elenss
@ROIBOD ®™ABBPo alBlanGlee)M@IO BINAOWV]
Maflos aloysmo msomlw (Enilglati ©espnMnmd
GRo6M AWOMIGW®3 MME0Y, ‘Bl ©H0GOIMS 630l
soaumes0@ ( e High Ranges of Travancore)agam
¢al@l@d allvoBnow Glealods 1877 @0da] 8 ) muad
afla)y (Munroe, 1880). (@lo}ail®moosnd@ oalawm)o
AlaomMmoVlo)aM GARA@ RMOT GRIM M6EN3GOI
(1778-1858) eDGa0@D1O 2)0m2IMO6M). &6
GRAIM H)MHB @10)all®m00::)0100 BOVAIHEM
@ &mlarad alwla)). 0D Ho2laumlcd @lo)ail
®20@3)010M (I MIWIB0la] 2EMEOO D &AM
HBIOS EMOF0 AUSBOME3 TVIWD 0B AMIL0BE].
OAINYO® H1SaTIE)aN DD AIMEBIWVIG3 )BIROMAI0
BLaH]H6) @OMIGWIRINIHEMAN AEMBEO BHONBAOD.
0D H0LIAUNNBIGY Hoafl, cmDilel, aleeoem
af)mlal MaNOW] QAUSO}ORMMo @RGGa00 B 6N3)
(Munroe, 1880).

1877-@8 al)e0m0@ ©02200il08 WlaM) HHemMad @BaId
)N HB)OS 227 2l®)0U0 HOAMI (aIGBU0 GO
6@3UdHs) GAIeNE]l 99 AIBUOHOD AlOSOWIM) GREZA00
Q106381 (2W)EWIHEI aldeMbYy PIRISHMOIOIOS aflam)
SA2]UIEN8S8 MWLl BHOSOMINEI 0IRAI0UEE3
SlOeIaMIEM aheMIG 00RAI0W0). afleq AIBaHo,



@M avlailed avdarladleal wlenilud esemoyo
@REZAOOMIH @GRLAVEA0IBOM afleljo ESeMO)o
(Gibble Turner and William Turner)aendcoo a@eQ
s;om @)l qvmdudlay). 1879-03, @oud, a@Eoms
milailad  avdaflmileal pespOaNEow ag 11
GalGOOOSOalo, GMOIBMO) ‘S00IMEd  ern@mal
alo@lod’ ARMW @RWB:WBajom ©ILIeeTVGY
0ol @la)) (Rammohan et al., 2015). goail@iwd
Bt ©21QOM8 MOWIMWBB Bl 8003ee 82l
Al@BHO) B af) M@OIVIO)aN) HMIMIWOS Lld:HYo.
e9a0comilod ailallw onEBEITS, ©)SH60IC3
20Md coaleIvleno allamis &,)algl-alenglea|dlwod
coaleidleno, cmailel, :oafl, Mle®06m af)eqy
Q>UB alle:milafloa)syom,.

1890-o U3 mgmwme&:m"l&wmwmﬂao@ B 0)
CLISOO @PSWVWIBOa|S;EM)MM). 1893 @RHWE]0
9900 aRBHeBU00 40,000 ogued E)HWITE B0al
@RoEla)) &¥leom) (Bourdillon, 1893). algew,
0alcOmISEBO8 MIOWla] N}O)EOROW OO
GO HOVEMO af)EAVY OSABUY H0a{lOW alTOW
$60QISINm) COWRIVIERIBs 0008 MSEEEL. f10E
HODLPODD® OIS AVICH:0MW)0 DEaldHHH
9alS). GRBIOOD BLHIVISEBUE §al0)®oWlo)IM),
@Al QAYBGING CTOFENIVYOS H6)BAUIURIW])aN).
aflans AUMBE®O@IE3 MLOMICH]H M)MTIR)SHN)BS
COWIRIGMIS6BBUY D6MBOW]. Wod80 H®ISIRINS]
HBOSW)0 TVLOAPOEIM TVDHOLBBBOSW)0 Va0
WEOmOeS ALl cOGIRINM MO dinHl 21RO
(Rammohan et al., 2015). 1880-@3, ag).ag)a]. ax10dq]
@M ald@UG af)EUIl@ 50 ageed MmOl
@RV coWlel Mg)ailSlaflajo. 1896-@3 ablmeel
M@ & MM o@D, 33 TVIGOD aCIY
Q&8 aloesl. 1897-@8, Hemad ¢3aId adledmy
BAIWNMS SHMUM] (10GBUTH: COVIRICOMOS6aBU3
DODHH00Y0 H21QMN@IMOV] 02£1quad 1), 1914
HLI HEMBHM)ATVG]a] HEIPM GBAIND HMUMIBE Do
2003 BONE 26 af)ETUQH&E1L1001 17,300 aBoed
210@6OMos0 Deowloyam) (Playne, 1914-1915).
BRMYGINOL], WGOAIMMOOIHS WODIBo GMIFEBBUY
alloyeagleno oenzoxloymm).

QJoMBEOUM BOLIT aflel 2LIWIS]H:8)0 210VEOMO
56883 ailSla 18901008 H6a0c0mIlG3 af) IV
210@M6NE. @REEEIOMOWO0) QAUOQI @R)BIR)ENEOS:)
m® 1910 enem. ¢305Wo-aIMafled aqvICBUDle:
BOW afP) )SJ0NIHHIB CMWIRIGDMIF0 GN)SEBBIM)
88 0310)all®Mood)@ MBHHIGIOMG HeRITVABIAOW]
20 )@00I@ (all0)E2S @OL)E) of) TGV
@06em)an) (Nair and Ramakumar, 2007). @psesoel
@0 @050 allSlalenAIOMEINHm TVIWIEM @y
921010 @RMAI0BRMBOWV0)ATILL. W)E0aly®O
GOGalOeRI MO ¢S50 alflslajlenomas aloald

VOINOB ‘@)SI6VQ H0eILIg O] T3 @) Oals)
@o0lel.

MWAHHICIOMR  H OB @RHWIO)AN B el o]
00 &iarloio aflalemMmMAalo @EAITVIM]Ee) N ©)
1896 ageil@d 17 67('@ 002610 all8mIocomons
WOAN); EREMINS aBLINIPAIEOWIEN8s TVAHNIA
&) O DO RIDEE) HW)o D@aldBMo QIR
aflenyM@IMOV]  HYaUlDIG8  qVIHO0Y ATVo®oE
@3UBe RNV MVBHHIB GEIOEVIAOMAL0
adlamem®@lo M@&H)N B0} VINOHIAT ©YSEN0
B)0loe) B0 Halgy) (Sivanandan, et al., 1986).
@R QldaHo @OAN aelo (ENIEMI QIMo Aldy)a{lGd
@) cUdOIS)Om ©R.(Wl. BMBEooWOs &18103
B0} (ICOD Qld)a |00 ©)alldadla)) (Aiya, 1906).
@RBYHHILI afRIGOMISEBUT HaldMOA! AUMOMISLI
@RS1H60S)H U3 HAUSIOOMSI B HWYo agiflo VIR
Qile:000] @RELINI08 EMGIW alj0o MAOIVEOMINS
al)mo)2e’aile leeod @emaIElee) o Oalgiloyam
aunelEBgoloym) (Aiya, 1906). noBUWd eaI15003
@pM)aI0B)M0Wlo)avlel.

a@elo G IR! af)INGlIWHIS)AM TVAEA §alQ) (IGBUD
OO1M88103 MVAWAIGIW] al0WoO® 1896-@3 agelo
R)HWIOS HOBAIMDIAUBIUW0 BRYBIAIW] @RM)AIAS]
afy (Moench, 1991). al@#9oLIO TVAEA §2lQ
agelo ¢RIVl 202, HaldlwId, aelnrlnd
elo @2l @eMmAIBGla)). HOEAIW0AIE:0U0 12 QldaHo
af)M alGlE®e|S)OD], alOdH, D BHOLlalClules
GUDAHO Al)EN0. BNSBHAODIBS B> YaH]BO0B A6 M
AUBHOOD alo§OIM alo2oalwW] 25 aBeOd Ao
20(@20W0)aM) @M1l ®, B)2W)OS ag)elo
@RAUIGOUEBBS)0 MVAHHIBIBS (A ICD® 20 Wlelmild
@ol. 1905 @3 @o)ailmood)d MBEHIB ‘©aMyauyd
$98Wa0 0} Y @)ato Ml (viswanathan, 1990).
aLOLIODIO alGlW] MIBH0 ©21Q)HW)0, 30 QI@GaH
oil9e106lene3 2)eimldsm® Mlosslcd NG
AUQEM)M@IN  AleW®AIW] alg@AIMNWIG3
aBLICOMOS6BU 6alaf) allSlaflegymmla) ©e0o
aly@O0) W39 0S aleidan)o B)Al al®@ilafy MaIl. al5W
R)WIeAI QIBHEBSIHS TVOOBHEM 2 YAMEI AIMo
QAldlaflnyo aimeBgElnrl aBrIcomog B)AWHS BO6M
@ldalan6emo  0QIMYAldh)aflm@oBloyan), ~ldomid
$)0al00 af)GAVOQIODH @REEBIOM QMW IEM.
G2R06M ROVl aBall af)ID GIPOG £IOAFH0MIEM)
0BEICOMO56aBUS QlldTVlaflaj@il@d (iyeiad (Shah,
2020). @GREGa00 aldMINS)0ald0W]eel 06NE oyl
&H00)OS afLIGOMISEEBUS Q106851 afdG3uoo 1000
aBBHE AIOYAM aldMI0S)0ald0 )R lld:aVlafla)).

C™O50I8HBOS AAIMEOMINSIao & EQY Q63
8]0 MSEN0DMLNNE. @IMWIBI® QMo HAIS]
OO @3 alGlAl®Oa|S;OMM@I0E TVEHHIAB (U0
avoenanVloypmesleno, GAIWIGE @mlan aldem
QIOY@OMo GMS)dh af) NIV alLiGa]o9)MBSB
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elsHyo (Moench, 1991). 1903-@3, §SBAVLN0AIBGOUDO
MBS MM 2MT @2 @O CBHIVIBHSITI afelo
66 B 01000 QlaflGlHe)aNAI BH6NMBYAOBGHSIBMOI AUOBat]d:
My @loes aoeailogl oo oflle 2)ACmIEM
@om)aldlenan M1enaEBud MBI (el ldailay).

afelo &iaHle001os B)01ROMAl e @Al QloUdR00
o)), &EYQEBUD (B21H:0la] TVAVDD, agelo
olvadaileel @RAICUHIBNMM af)Lld @RMEWIRY
20@ @)2lW)o agelo &YHlEN0W] QLB & U3 H6)
M@3HOM ®10)20Ma)). ®AI$ alotdROLIOD '©0)
Al®008)0)»0886)' (ERMOIV®, NLIVWISIEUBHs))
@0(®o 10,000 ngseed @)ell @)l moglalay (Velu Pillai,
1940). 20@2L), agelo HIMBEIORI COIZ6BBUBHe)0
©210)15 Qil8H03H0)0 DalEWIUIIHN)MN al)TBCAS)d:
805 0TI ESUMMOWV] NIMWeHa]5 @o}all®I0dy)
0103 MM880IBH8 B)MBNeMM MT3E:).

agelo SlaHles allmoy®] adellay @Ry &:oel
2215013, WWREBUE AUBOHO DBOERIVIO)IM), B89
@MAIEM OOHSHAUWo AUPIARAD B)AWes allavy
@IOIB8 11l @emzodloyanlel. aleoy, 1940-o3
80} af)lBHYS10T OMOAT (15000, B0) BRGAlHH
&M 60 aBB93 QOO MOMED B)A MTHOAN ag)M)
@RI aloImun ©21Q) (Moench, 1991). #9a0c0
cnHgloel MloawW]l $)SICQ &HhAaUHEIG mlm)
aitlo &ieHlenowll 8ol M@HymM@Im)ss aldeyl
2)JQI0)aN @YADY  BEMBEHHRIS)O) @R O O
000 OMOQI @RYAUWDYROW] alaM). 1942-@3 agelo
& Hl0)6S af)elo eFMSleg)o MEHed Mldamlal
2]} B)21W)HOS BRYAUUDYEB® AARLla@IMO@3, 1959-13
agelo @2l al®lal) MERM@IMB8 WABU3 aldl
oUBNH6)BHD)o BO) AUBANHH aldGOHIA) af)S)H60
anan R)alw)es alBlWl 25 oaBeed @RIl Ml
HNHV0 Oal1Y). 1961-08 26900} REOLMIVIeNeS
MVBEHIAB alogH90e100IW] aB$ AIGaHOIGS mlary 20
QIBau200f] QI@aUlafla)).

TLIOOAMOBIIM) QYMNBS EH0RICLISOITIIMES agilo €A
0QIMY), QIMo AlH)a)GHBIOS DO MWAMEMOIRIO
©10)aM). a@Llo HinHIe 210 AldSTMIN M@IH;]
VOOV E)E1WES WMo 0aIMY Aldhalla)
ei1cla)). @REMIVAWo, @POMOo R)AIVIHEI NOEBS)
©SW)o NIVHH MBS (nIcBUEBSlnal B)olWw)HsSW)o
QEEBBBOSWo MVWOEMo AIMo Ad)afload MW
memom1elnloymm). 1950-@3 eu» mloaoe RV
921Q). QMo AUB)a{l0) 206EBEB)HS MIV(AMEMo BI(®
20861 @0g. mm@mmelg@;)' GRENSS @POMO0 HOS
MYEEMo BRM UMW alMo OBHAIU0OS)
MDD OOHEVWQHNIBH AUBOHO af)B)a BB,
HCYQo @MSWMDIMSBH (nIONKlH QOMOAIE]
@0 QIMo Aldh)a fINIEM. af)aMOGE D OOMOAIIE]
™0 a0LInIBAW] MlAAIas1ENMMIG3 Qlho DGR
Ol Valc] aDRI(RIBRR], &006Mo aRelo olavdaileer @)al
0QIMYy Qld)aflo M EEMOIL06M). NO6EBUD
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2)0166)EMI0W8 MO(@EA QMo Aldhafld) MSenISO
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@001

QlOMBEOUM HILIOD af) CINQNHOF  ITWla{la]
BN MLl COIW)HUW RENBOV® oflamIS alam
$)S1QOINT HAVDHOYWOVICMIBAM). D)o I®I0
M)QIEME1IHMY @SHHOMIT GO IYMOBHN) aJOOR
#)02]) @ MIF)B00)0 DLIVWISHB)o BMIF0 NS
BEIOMOIW] &06mMo0. @IEYAN®MI0:O1HRI TVOWI
OEM®BNOB@  HEEBBIGIBH ) SICVW QOO H6)Olaf)
1920 &gloeiomm)o allanlajloyanlel agam calemo
HO)®OM. 20(@2L] M0)Q®0d)@ MBHHIB BRSSO
LIO) GGOFEBBUILN) MO(MER BRMAD] §BH0S}O10)
aN8B) af)aM)o BIBHHEMo.

3)S1cQOMNH3 Bdoelo
(1940 m)®@3 1965 a190)

a@elo, Moafl, c®Wlal af)arlaIWes CMIFEEBUD
©alom)EA QUMM M)SAY GCAINE MVoDOEEBBSO
©1)aM). W)EOAlMO0)0, ®AILMOIR06M DT
215} MAN@). EHOIFEBBSYHS @AUITVIM BHOLIGONO
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GIMVAHM ag)aMIQIOEMAL.
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(D) Bag0) Al®OEMo §21QIARM@IE. G@REY
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®(Viswanathan, 1990). ag)gl0 (PO &SB)o GOTIH6O
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®13la)) OB0S)BEN6Mo. alGHH DD AQITLN aldRilHe)
QOM OB aldFEN0OM MIBENIMUW]H)&HEWO,
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1947-@8 I (O®IL16D{1H0)EUdaHo, BAHHIUIMEE3
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Water and Land Management Strategies to
mitigate Climate Change

Manoj P. Samuel

Agriculture in India is transforming in a faster
rate. The strategy of grow more at any cost has
been converted to sustainability in production.
Climate change is generally emerging as a major
threat to farm production and it induces forceful
changes in rhythm of agricultural practices and
thereby disturbs the crop calendar. Water, being
the most important input in farming either
became scarce or excess necessitating drainage
during critical crop seasons and subsequently
leading to crop loss. Not only water, the function
of most of the actors along the supply chain is
related to the climate change. Apart from climate
change, many factors such as the changes in
land use pattern, availability of farm laborer,
demography, migration, soil fertility, policies
etc. affect the agricultural production and
productivity. Increasing emission of greenhouse
gases from agriculture and animal farming raise
concerns. However, all these constraints can
be managed in a better way with appropriate
strategies coupled with advanced technological
solutions, tools and platforms.

It is important to outline a comprehensive
roadmap for achieving sustainable agriculture
in the context of a changing climate, with a
specific focus on water and nutrient management
strategies.Itshouldaddressthecriticalimperatives
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of ensuring food security and sustaining farm
income amid the challenges posed by climate
variability. The roadmap shall emphasize on
the adoption of climate-resilient crop varieties
and precision farming techniques to optimize
resource use. The importance of water-efficient
practices, such as drip irrigation including drip
fertigation and rainwater harvesting, to mitigate
the impact of water scarcity are also to be

highlighted.

Micro level understanding and management
of climate is very essential for tacking the
unexpected disasters in terms of floods, droughts
and landslides. The capacity building initiatives,
including training initiatives for farmers on
sustainable agricultural practices and climate-
smart technologies are also vital. Research and
innovation are positioned as key components to
address emerging challenges and foster resilient
solutions in the face of a changing climate. All
stakeholders should be guided towards a holistic
and adaptive approach, fostering sustainable
agriculture practices that safeguard food security
and enhance farm income in an evolving climatic
scenario.

Executive Director, Centre for Water Resources Development and
Management (KSCSTE-CWRDM), Kozhikode- 673571
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