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Introduction:

Arundhati Roy's fiction develops a distinctly postcolonial ecofeminist
aesthetics in which the subjugation of women, lower-caste and queer bodies, and
non-human nature appears structurally interlinked, especially in The God of Small Things
(1997) and The Ministry of Utmost Happiness (2017). Through dense ecological
symbolism, personified landscapes, and narrative parallelism between damaged
ecosystems and damaged lives, Roy forges an "aesthetics of resistance" that contests
patriarchal capitalism, caste hierarchy, militarized nationalism, and developmentalism.

I. Ecofeminism and Aesthetic Form:

Ecofeminism emerged in the late twentieth century to theorize the
interconnected oppressions of women and nature under patriarchal, capitalist, and colonial
logics that commodify both female bodies and ecosystems. Thinkers such as Vandana
Shiva and Greta Gaard link Western dualisms-mind/body, culture/nature, man/woman-to
extractive development models that marginalize women's subsistence practices and local
ecologies while legitimizing techno-scientific "progress" (Shiva; Gaard). In literary
studies, ecofeminism investigates how narrative structures, metaphors, and character
systems encode these entanglements, asking how texts re-inscribe or resist the
nature/woman- culture/man hierarchy.

Roy stands at the forefront of Indian English ecofeminist writing; critics
repeatedly emphasize her insistence that environmental devastation, caste violence, and
gendered oppression are inseparable in postcolonial India. Her fiction thus offers not only
thematic ecofeminist content but an ecofeminist form that redistributes agency to
landscapes, animals, and non-human forces.

II. Theoretical Framework: Postcolonial Ecofeminism:
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Postcolonial ecofeminism reads gender and ecology through the histories of
colonial dispossession, resource extraction, and racialized governance that have shaped
Global South environments. In the South Asian context, this involves linking dams, mines,
militarized borders, and industrial projects to caste and gender hierarchies, as well as to the
erasure of Indigenous and subaltern knowledge systems. Roy's activist prose in non-fiction
foregrounds large dams, nuclear projects, and militarization as forms of "developmental
violence," and this politics feeds directly into her novels.

Studies of The God of Small Things and The Ministry of Utmost Happiness
repeatedly argue that Roy dramatizes how state and corporate projects inscribe themselves
on land and on the most vulnerable bodies-Dalits, adivasis, hijras, Kashmiri civilians, and
poor women-creating a shared field of ecological and social trauma. Ecofeminist readings
therefore take seriously Roy's simultaneous attention to hydrology, birds, urban
graveyards, and female desire as a coherent political ecology.

I11. Ecological Symbolism in The God of Small Things:

Critics widely agree that The God of Small Things orchestrates a complex
network of natural symbols-most centrally the Meenachal river and the invasive water
hyacinth-to figure the gradual poisoning of both environment and human relations in
postcolonial Kerala. The river originally signifies abundance and sensuous play, especially
in scenes involving Ammu, the twins, and Velutha, but as the narrative returns to
Ayemenem decades later its shrunken, polluted state indexes the triumph of consumerist
modernity and caste power.

Scholars read the river's degradation as a metonym for Ammu's life trajectory:
both are desired and used, yet denied dignity and allowed to decay under the "Love Laws"
that enforce caste, class, and gender discipline. Ecofeminist analyses stress that the river's
poisoning by industrial effluent, garbage, and invasive weeds parallels the social toxicity
directed at "transgressive" female sexuality and Dalit agency. The Meenachal thus
becomes an "ecological archive" of trauma, bearing witness to how developmentalism and
patriarchy reorder both landscape and kinship.

IV. Invasive Species, Containment, and the "Love Laws':

The spread of water hyacinth in and around the Meenachal has attracted

particular ecofeminist attention for its allegorical density. As a beautiful but destructive

non-native plant, water hyacinth embodies the paradox of cosmetic modernity-apparently
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ornamental yet ecologically suffocating-just as consumer culture, missionary Christianity,
and global capital overlay but do not erase entrenched caste and gender structures.

Critics argue that the choking of fish, blockage of waterways, and stagnation
produced by the hyacinth mirror how the "Love Laws" block affective flows and
criminalize cross-caste and cross-religious intimacy. In this reading, Ammu and Velutha's
relationship appears as a brief clearing in the ecological and social chokehold, a space of
oxygenated resistance that is rapidly re-contained. Ecofeminist scholarship therefore sees
invasive vegetation in the novel not simply as background but as micro-symbolism for
disciplinary power that transforms commons-rivers, emotions, bodies-into privatized,
policed domains.

V. Pathetic Fallacy and Nature as Witness:

Several ecocritical and ecofeminist studies note Roy's persistent use of
personified nature to register and sometimes anticipate human catastrophe in The God of
Small Things. Weather patterns, monsoon torrents, and atmospheric shifts often "speak"
the unsayable, performing what critics call "backchannel communication" between human
and non-human realms.

The buildup of heat and storm intensity around Sophie Mol's death, for
instance, has been read as an instance of nature's revolt against the violence coded into
social arrangements. Roy's storms, floods, and vegetal invasions do not merely mirror
characters' emotions but expose the structural character of the tragedy: the environment
appears to feel the pressure of caste and patriarchy and to convulse when the system's
limits are breached. Such pathetic fallacy invests the non-human world with affective and
ethical weight, challenging anthropocentric readings and aligning the grieving land with
grieving women and children.

VI. Narrative Parallelism: Bodies and Landscapes:

A central feature of Roy's ecofeminist aesthetics is the systematic parallelism
she establishes between differently oppressed entities-women, subaltern men, and
ecosystems-within the novel's plot and imagery. Postcolonial ecofeminist essays document
how Ammu's restricted mobility, Velutha's criminalization, and the river's contamination
unfold in patterned synchrony, creating a multi-layered narrative fabric in which no
oppression is isolated.

Roy's strategy resembles what some critics describe as '"interlocking
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victimhoods," in which caste violence, domestic patriarchy, state repression, and
ecological degradation function as mutually reinforcing but potentially mutually
destabilizing systems. Ammu's sexual assertiveness, Velutha's skilled intimacy with the
material world, and the river's earlier fertility together mark a counter-order grounded in
sensuous reciprocity rather than hierarchy. Their joint destruction therefore dramatizes the
cost of maintaining patriarchal capitalism in a postcolonial society, while simultaneously

underlining the subversive potential of minor, "small" acts of love and making.

Entity Aesthetic Representation Dominant Oppressive

Forces

Ammu (upper-caste woman) | Elemental, sensuous, yet[Patriarchy, caste norms,
progressively confined and |sexual moralism

stigmatized

Velutha (Dalit man) Embodied craft, intimacy|Caste apartheid, police
with river and material | violence, class hierarchy

ecology

Meenachal river (nature) From lush, flowing and |Industrial effluents,

playful to stagnant, polluted, [ consumerist ~ development,

choked by weeds neglect

This triangulation makes it difficult for readers to empathize with human
victims while ignoring non-human suffering, enacting a core ecofeminist insight that
liberation must be collective and more-than-human.

VII. Landscape Portraiture and Sensory Excess:

Critics frequently remark on Roy's lush descriptive style, noting that the Kerala
landscape in The God of Small Things is rendered with almost hallucinatory intensity.
Detailed evocations of foliage, insects, sounds, and smells do more than provide local
color; they build what one study calls a "thick ecology" in which every human action
occurs within a dense network of non-human presences.

Ecofeminist scholars argue that such sensory excess challenges utilitarian views
of nature as a mere resource, foregrounding intrinsic, aesthetic value instead. At the same
time, the novel exposes how tourism, commodification, and factory development turn this
sensuous environment into spectacle and waste, recoding beauty as capital while

displacing those-like Velutha-most attuned to ecological rhythms. Roy's aesthetic thus
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oscillates between celebration and elegy, invoking the possibility of reciprocal dwelling
even as it documents its foreclosure.
VIII. Ecofeminist Aesthetics in The Ministry of Utmost Happiness:

If The God of Small Things centers on a semi-rural riverine ecology, The
Ministry of Utmost Happiness disperses its ecofeminist vision across Delhi's urban
graveyards, Bhopal's toxic legacy, Gujarat's riot-scarred spaces, and the militarized terrain
of Kashmir. Scholars note that the novel's formal fragmentation mirrors the shattered
geographies and lives it depicts, extending ecofeminist concern from "green" landscapes to
contaminated, wounded, and built environments.

The graveyard, where hijra protagonist Anjum constructs a makeshift
community, becomes a crucial ecofeminist space. Studies emphasize that this site,
associated with death and marginality, is re-signified as a living ecosystem of humans,
animals, and plants, challenging dominant developmental narratives that value malls and
highways over commons and ruins. Nature here persists in the cracks of the city, aligning
with queer, disabled, and socially outcast bodies that are likewise deemed expendable.

IX. Women, Queer Bodies, and Wounded Ecologies:

Ecofeminist readings of The Ministry of Utmost Happiness focus on the
parallel vulnerability and resilience of women, hijras, and landscapes subjected to state
and corporate violence. Anjum's intersex body, Tilo's dissident femininity, and the
anonymous infants and corpses encountered in the narrative are juxtaposed with references
to poisoned rivers, disappearing vultures, and devastated forests.

One study highlights how Roy links the ecological trauma of Bhopal's gas
disaster and the slow violence of pollution with the long-term psychic and bodily trauma
of sexual assault and communal pogroms, thereby literalizing ecofeminism's claim that
toxic environments and toxic masculinities are co-produced. In Kashmir sections, the
landscape is militarized through checkpoints, bunkers, and surveillance infrastructure, and
critics argue that the mountains and lakes are figured as besieged bodies whose integrity is
violated just as surely as that of tortured detainees and displaced civilians. In this way, Roy
extends ecofeminism beyond the woman-nature dyad to a wider coalition of subjugated
bodies, human and non-human.

X. Development, Militarization, and Environmental Justice:

Both novels situate personal stories within broader critiques of development
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and national security paradigms that treat certain spaces and populations as sacrifice
zones. In The God of Small Things, industrial effluents, tourism, and agribusiness
reconfigure Kerala's backwaters, while in The Ministry of Utmost Happiness, dams,
mining, and counterinsurgency operations re-engineer entire regions.

Ecofeminist scholarship emphasizes that these macro-structures do not simply
form background; they exert intimate pressure on characters' lives, from economic
dispossession to everyday fear of state violence. Roy's aesthetic choice to embed dense
political detail within lyrical, sensuous prose complicates any strict separation between
"activist" and "artistic" writing, suggesting that environmental justice demands new
narrative forms able to hold data, grief, and beauty together. This fusion exemplifies what
some critics term "aesthetics of resistance," in which style itself becomes an instrument of
ecofeminist critique.

XI. Conclusion:

Across The God of Small Things and The Ministry of Utmost Happiness, Roy
constructs an ecofeminist imaginary where rivers, graveyards, mountains, and urban ruins
are not inert settings but co-participants in histories of oppression and resistance. Her
mobilization of ecological symbolism (degraded rivers, invasive plants), pathetic fallacy
(storms, atmospheric unease), and narrative parallelism (between female, Dalit, queer, and
non-human suffering) produces an aesthetic in which the abuse of women's bodies and the
abuse of the earth emerge as mutually constitutive expressions of patriarchal capitalism
and militarized nationalism.

Ecofeminist criticism shows that Roy's fiction does more than thematize
environmental issues; it transforms the very texture of narrative-its temporality,
focalization, and imagery-to register non-human agency and vulnerability alongside
human pain. In doing so, her novels exemplify a postcolonial ecofeminist poetics that
insists on the inseparability of social justice and ecological health, urging readers to
imagine forms of solidarity, care, and resistance that cross species, caste, gender, and

national boundaries.
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Introduction:

The economy of Jammu and Kashmir (J&K) remains structurally dominated by
primary sectors, especially horticulture, agriculture, and sericulture, which together
provide the backbone of rural livelihoods, employment, and value-added production. The
introduction of Cross-Line of Control (LoC) trade in 2008 as a Confidence Building
Measure (CBM) between India and Pakistan opened a unique but highly constrained
channel for barter-based exchange in select commodities across the divided region. This
article examines the impact of cross-border trade-focusing primarily on Cross-LoC
trade-on J&K's horticulture, agriculture, and sericulture, drawing on conceptual analysis,
sectoral studies, and recent policy initiatives. It explores both the positive impulses of
market access, diversification incentives, and employment potential, as well as structural
vulnerabilities stemming from informality, non-tariff barriers, and geopolitical disruptions.
The discussion finds that horticulture, particularly the walnut segment, registered the most
visible short-term gains, whereas agriculture and sericulture experienced more indirect and
latent effects. However, the absence of formal financial channels, robust regulatory
frameworks, and quality infrastructure prevented these benefits from consolidating into
durable structural transformation in any of the three sectors. The paper argues for a
transition from a CBM-style, barter-based corridor to a formal, rules-based and
value-chain-oriented cross-border trade regime, aligned with ongoing competitiveness
reforms such as the IFAD-supported JKCIP and the UT's Holistic Agriculture

Development Programme (HADP).
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Economic Context:Primary sector structure in J&K

J&K's rural economy continues to rely heavily on land-based activities, with
agriculture and allied sectors providing a major share of employment and income despite
increasing contributions from services and government employment. Horticulture has
emerged as the most dynamic sub-sector, with high-value fruits such as apples, walnuts,
almonds and pears, along with niche products like saffron, contributing significantly to
household cash incomes and export earnings. Official and research estimates consistently
show that J&K accounts for over 90 percent of India's walnut production, and the region
has been designated as an Agri-Export Zone for walnuts, underlining its comparative
advantage in this commodity.

Traditional agriculture, including rice, maize, wheat and pulses, still underpins
food security and seasonal employment, especially in rain-fed and mountainous areas, yet
faces relatively stagnant productivity and profitability compared to high-value horticulture.
Sericulture, while smaller in aggregate output, is recognized as a strategic labour-intensive
occupation with strong linkages to rural households, women's work, and craft-based value
chains. J&K's temperate climate, extensive mulberry resources and artisanal skills support
the production of bivoltine mulberry silk of high quality, with around 30,000-33,000
households across some 2,800 villages engaged in sericultural activities as a primary or
supplementary income source.

Cross-LoC trade as a Confidence Building Measure

Cross-LoC trade was formally launched in October 2008 along the
Srinagar-Muzaffarabad (Uri-Salamabad) and Poonch-Rawalakot (Chakan da Bagh) routes
as a CBM to reduce tensions and promote people-to-people contact between the two sides
of divided J&K. The mechanism was deliberately designed as a restricted, barter-based
system, operating on specified lists of tradable commodities, with designated trading days
and strict security and documentation protocols. There were no formal banking facilities,
customs valuation procedures, or direct telecom links between traders, and settlement was
achieved through balanced exchange of physical goods rather than monetary payments.

Although modest in volume compared to India's formal international trade,
Cross-LoC trade created an experimental economic interface that enabled local producers
and traders to access a proximate regional market across the LoC. Over time, trade lists

were expanded, and fruits, dry fruits, vegetables and basic consumer goods became
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prominent items, with horticultural products from J&K often featuring among the main
exports. However, the system remained politically fragile and vulnerable to security
suspensions, culminating in a complete halt of Cross-LoC trade in 2019 on grounds of
alleged misuse and compliance concerns.

Impact on Horticulture:Positive impacts: market access and incentives

Horticulture was structurally best positioned to benefit from Cross-LoC trade
because the permitted trade lists heavily featured high-value fruits and nuts in which J&K
enjoys a strong comparative advantage. Apples, walnuts, almonds and other fresh and dry
fruits from J&K gained entry into markets across the LoC, leveraging geographical
proximity, shared cultural preferences, and familiarity with varieties. For local traders and
orchardists, the Cross-LoC route provided an additional outlet to diversify demand beyond
saturated or distant domestic markets, particularly for dry fruits.

Walnut occupies a particularly central place in this context, as J&K not only
dominates India's walnut acreage and production but also retains a reputation for
distinctive taste and relatively low chemical usage. The designation of J&K as an
Agri-Export Zone for walnuts and export-oriented policy discourse underscore the
commodity's importance in the region's horticultural economy. Even within a barter-based
environment, the existence of a cross-LoC channel created a supplementary pathway for
the movement of raw and semi-processed walnuts, reinforcing their role as a core pillar of
horticultural exports and value-added employment in shelling, grading, packaging and
transport.

The availability of a new regional market also generated soft incentives for
quality improvement and value addition in segments of the horticulture chain integrated
into higher-value channels. Sectoral work on walnut marketing and recent policy
interventions under programs like HADP highlight increasing emphasis on grading,
packaging, and varietal improvement, including promotion of high-density and grafted
walnut plantations in Kashmir. Although these quality shifts have been driven more by
domestic and global value chains than directly by Cross-LoC barter, the cross-border
opportunity contributed to the broader perception of horticulture as an export-oriented,
quality-sensitive sector.

Negative impacts: competition, informality, and shocks

The horticulture sector's engagement with cross-LoC trade also exposed it to
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vulnerabilities rooted in informality, weak regulatory oversight, and geopolitical volatility.
Imports of dry fruits and certain fresh produce from across the LoC introduced actual or
perceived competitive pressure on local producers, particularly where imported goods
benefited from different subsidy regimes, cost structures, or quality perceptions. For small
and marginal orchardists with limited storage infrastructure and bargaining power, such
competition could depress farm-gate prices and trigger distress sales during peak harvest
periods.

The barter-based structure, in the absence of banking channels and transparent
pricing, constrained formal price discovery and limited the availability of reliable data on
traded volumes and values. As a result, farmers and traders struggled to calibrate
production and investment decisions according to stable and predictable market signals,
increasing exposure to volatility. Moreover, the absence of systematic Sanitary and
Phytosanitary (SPS) and Technical Barriers to Trade (TBT) compliance regimes in
Cross-LoC trade heightened medium-term risks for products such as apples and walnuts;
inconsistent quality in informal exchanges can erode reputational capital in demanding
export markets that increasingly insist on traceability and certification.

Geopolitical tensions periodically led to the temporary suspension of
Cross-LoC trade, culminating in its complete halt in 2019. Each suspension produced
abrupt demand shocks for traders and intermediaries invested in these channels, with
particularly severe impacts on highly perishable fruit segments and on those who had
adjusted cropping or marketing strategies based on cross-border demand. The experience
reinforced the lesson that without institutionalized, rules-based guarantees, cross-border
agricultural trade in conflict-affected regions remains highly exposed to political risk.
Impact on Agriculture (Foodgrains and Allied Crops):

The direct impact of Cross-LoC trade on staple cereals such as rice, maize, and
wheat was relatively limited, as these commodities either did not figure prominently in the
approved barter lists or were constrained by food security considerations and logistical
factors on both sides. Cross-border exchanges focused more on higher-value, low-bulk
horticultural commodities and basic consumer goods, whereas staple foodgrains largely
remained within domestic circuits.

However, the relative profitability of horticulture compared to cereals,

reinforced by emerging export and niche-market opportunities, has contributed to gradual

ISSN-2322-0341 Issue-95 November 2025 4, (*



Tahreek-e-Adab 149 ?},V{/"

land-use shifts from traditional staples to high-value fruits and vegetables in suitable belts.
This pattern mirrors national trends of commercialization and diversification in Indian
agriculture but is accentuated in J&K by temperate agro-climatic conditions and
established export niches in apples, walnuts, and saffron. While Cross-LoC trade was only
one of several external demand signals, its symbolic and practical role in highlighting
cross-border market potential added to the incentive structure favouring horticultural
expansion.

There is also policy concern regarding informal cross-border flows of
agricultural inputs such as seeds and agrochemicals, though systematic evidence remains
sparse. Where such inputs bypass formal testing, certification, and registration
frameworks, they pose risks to soil health, varietal integrity, and long-term sustainability,
particularly within fragile mountain ecosystems that are already vulnerable to climate
stress. These concerns underline the need for robust regulatory and monitoring
mechanisms in any future cross-border trade architecture involving primary sectors.
Infrastructure and competitiveness constraints

Core constraints to the competitiveness of J&K's agriculture-high transportation
costs, remoteness from major consumption centers, fragmented landholdings, and weak
post-harvest and marketing infrastructure-were only marginally affected by the limited,
barter-based Cross-LoC trade mechanism. The absence of integrated cold chains, modern
storage, scientific warehousing, and efficient market yards continues to undermine
farmers' ability to time sales, reduce losses, and access remunerative prices in both
domestic and external markets.

Recent initiatives such as the IFAD-supported Competitiveness Improvement of
Agriculture and Allied Sectors Project in Jammu and Kashmir (JKCIP) and the UT's
Holistic Agriculture Development Programme (HADP) explicitly seek to address these
structural barriers through a value-chain and climate-smart approach. JKCIP aims to
improve competitiveness and climate resilience by promoting market-led production,
agribusiness ecosystem development, and targeted support to vulnerable communities
across all 20 districts. HADP, likewise, emphasizes export-oriented value chains,
post-harvest infrastructure, and institutional innovations such as Farmer Producer
Organizations (FPOs). In this framework, cross-border trade can function as a

complementary demand-side stimulus only if it is embedded within broader strategies that
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raise productivity, standardization, and marketing capabilities across agriculture and allied
sectors.
Impact on Sericulture: Sectoral importance and global context

Sericulture in J&K is an age-old occupation historically linked to the Silk
Route and widely recognized for its potential to generate employment and income for
small and marginal farmers. Contemporary studies underline that J&K produces
high-quality bivoltine mulberry silk, with sericulture practiced in thousands of villages and
around 27,000-33,000 households depending on cocoon rearing and related activities as a
subsidiary or seasonal livelihood. The sector supports a chain of activities from mulberry
cultivation, silkworm rearing and cocoon production to reeling, weaving and craft-based
value addition, often engaging women and weaker sections of society.

At the national and global levels, however, domestic sericulture faces intense
competition from cheaper imported silk and synthetic substitutes, with China and other
East Asian producers playing a dominant role in international markets. The influx of
low-cost silk and man-made fibres constrains price realization for J&K's raw silk and silk
products in national markets, even where quality is superior. This competitive pressure
reduces the profitability of sericulture and limits its potential to function as a primary
income source despite its clear employment and inclusion advantages.

Limited direct LoC trade impact but high latent potential

Official commodity schedules and available trade data indicate that silk and silk
products did not emerge as a consistently high-volume segment within Cross-LoC barter
trade, particularly when compared with fruits, nuts and basic consumer goods. As a result,
the sericulture sector's fortunes were only indirectly influenced by Cross-LoC
arrangements, mainly through confidence effects, expectations of improved regional
connectivity, and long-run possibilities of linking with Central and West Asian textile
markets via broader regional integration.

Recent reviews of sericulture stress its strong future potential in J&K as a
land-efficient, labour-intensive activity suited to smallholders, women and tribal
communities. If future cross-border trade regimes evolve into formal, regulated, value
chain-based systems with banking, quality certification and modern logistics, J&K's silk
yarn, carpets, shawls and fabrics could be positioned as premium niche exports within a

larger regional textile ecosystem. Realizing this opportunity would require coordinated
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interventions, including strengthening silkworm seed systems and bivoltine races,
upgrading reeling and weaving technology, enhancing branding and Geographical
Indication (GI) strategies, and negotiating mutual recognition of quality standards with
neighbouring markets.

Cross-LoC Trade Structure and Non-Tariff Barriers

The architecture of Cross-LoC trade itself imposed major cross-cutting
constraints on horticulture, agriculture, and sericulture. First, the informal barter system,
lacking monetary transactions and customs valuation, restricted scale and inhibited
integration with banking, insurance and formal logistics services. This limited
developmental spillovers for primary producers who remained dependent on
intermediaries and localized marketing channels.

Second, the absence of formal banking and telecom connectivity meant that
transactions relied on manual documentation and indirect communication, rendering the
system opaque and vulnerable to misinvoicing and rent-seeking. In such a framework, the
distribution of gains between traders and primary producers such as orchardists, farmers
and cocoon rearers remained skewed, with small producers having limited visibility over
prices realized across the LoC.

Third, inadequate regulatory and quality frameworks-particularly the lack of
harmonized SPS and TBT standards, accredited laboratories and inspection
protocols-meant that trade in horticultural and sericultural goods often lacked consistent
quality assurance. This raised the risk of pests and diseases and could undermine the
reputation of J&K products in larger export markets where quality and safety standards are
increasingly stringent.

Finally, the overarching geopolitical instability and recurrent security-related
suspensions created extreme uncertainty, reducing incentives for long-term investments in
orchards, pack houses, processing units and sericulture infrastructure oriented towards
cross-border markets. These features effectively transformed Cross-LoC trade into a
politically contingent "humanitarian-commercial" corridor rather than a predictable
economic regime capable of supporting structural transformation in primary sectors.
Policy Discussion and Recommendations

Recent initiatives such as JKCIP and HADP represent a shift in policy thinking

from subsistence-oriented approaches to competitiveness, value-chain integration and
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climate resilience across agriculture and allied sectors in J&K. Any future cross-border
trade architecture must be aligned with these domestic reform trajectories to ensure
coherence and maximize benefits for horticulture, agriculture and sericulture.
Transition to formal trade and financial integration

A key recommendation is the transition from barter to a formal, rules-based
trade mechanism that incorporates banking channels, currency settlement, insurance and
digital documentation. Such a shift would improve transparency, enable price discovery,
and reduce transaction costs, thereby allowing producers to respond more effectively to
market signals. Integration of cross-border trade infrastructure with domestic logistics
networks, regulated markets, and producer organizations would minimize intermediation
and ensure that a greater share of trade gains reaches farmers and orchardists.
Sector-specific quality and regulatory frameworks

There is a strong case for establishing and mutually recognizing SPS and TBT
standards for fruits, nuts and silk products, supported by accredited laboratories and
inspection systems at trading points. Adoption of Good Agricultural Practices (GAP),
traceability systems, and third-party certification for high-value horticultural and
sericultural exports should be promoted in conjunction with branding and Gl-oriented
strategies for products such as Kashmiri walnuts, apples, saffron and silk. Such measures
would strengthen reputational capital and open access to higher-value regional and global
markets.
Horticulture infrastructure and risk management

To fully leverage cross-border opportunities, investment in cold chain
infrastructure, pack houses, grading and packaging centres near production clusters and
trade nodes is essential. These facilities would reduce post-harvest losses, enhance quality,
and give farmers flexibility to time their sales to both domestic and external markets. In
addition, risk-management instruments such as warehouse receipt financing, crop and
trade-related insurance products, and contingency funds could buffer orchardists against
sudden trade suspensions and price shocks.
Strategic focus on sericulture and rural employment

Sericulture should be positioned as a core pillar of inclusive rural development
in J&K, especially given its suitability for small holdings and its capacity to generate

employment for women and marginalized communities. Policy measures might include
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increased support for bivoltine seed production, rearing houses, improved reeling and
weaving units, and cluster-based sericulture development linked to women's collectives
and youth enterprises. Parallel efforts to explore cross-border and regional partnerships for
marketing high-quality silk yarn, carpets and fabrics as premium, sustainably produced
niche products would unlock the latent export potential of the sector.
Data, monitoring and research
Finally, effective governance of cross-border trade and primary sector
transformation requires robust data and evidence. Maintaining publicly accessible data on
production, trade volumes, prices and employment in horticulture, agriculture and
sericulture  would support evidence-based policymaking and scholarly research.
Collaborative research networks across institutions in J&K and neighbouring regions
should be encouraged to study non-tariff barriers, climate risks and value-chain upgrading
strategies under various cross-border trade scenarios.
Conclusion
Cross-LoC trade provided a limited but symbolically powerful window into the

economic possibilities of greater regional integration for J&K's primary sectors.
Horticulture, especially walnuts and other high-value fruits, registered the clearest early
gains through expanded market access and incremental incentives for quality improvement
and value addition, whereas agriculture and sericulture were influenced more indirectly
through diversification signals and future market expectations. For cross-border trade to
evolve from a narrow CBM into a genuine economic engine for J&K, it must be embedded
within ongoing competitiveness and value-chain reforms, underpinned by formal
institutions, harmonized standards and inclusive rural development strategies that
explicitly prioritize smallholders, orchardists and sericulture households. Only within such
a framework can the region's unique agro-climatic and historical advantages be translated
into resilient, diversified and equitable growth for its primary sectors.
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INTRODUCTION

Male infertility is a multifactorial pathological condition affecting
approximately 7% of the male population. The genetic landscape of male infertility is
highly complex as semen and testis histological phenotypes are extremely heterogeneous,
and at least 2,000 genes are involved in spermatogenesis.

The highest frequency of known genetic factors contributing to male infertility
(25%) is in azoospermia, but the number of identified genetic anomalies in other semen
and aetiological categories is constantly growing.

Genetic screening is relevant for its diagnostic value, clinical decision making,
and appropriate genetic counselling.Anomalies in sex chromosomes have major roles in
severe spermatogenic impairment. Autosome-linked gene mutations are mainly involved
in central hypogonadism, monomorphic teratozoospermia or asthenozoospermia,
congenital obstructive azoospermia, and familial cases of quantitative spermatogenic
disturbances.

Results from whole-genome association studies suggest a marginal role for
common variants as causative factors; however, some of these variants can be important
for pharmacogenetic purposes. Results of studies on copy number variations (CNVs)
demonstrate a considerably higher CNV load in infertile patients than in normozoospermic
men, whereas whole-exome analysis has proved to be a highly successful diagnostic tool
in familial cases of male infertility.

Despite such efforts, the aetiology of infertility remains unknown in about 40%

of patients, and the discovery of novel genetic factors in idiopathic infertility is a major
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challenge for the field of androgenetics. Large, international, and consortium-based
whole-exome and whole-genome studies are the most promising approach for the
discovery of the missing genetic aetiology of idiopathic male infertility.

LITERATURE SURVEY

Regionally, male infertility shows distinct variations in prevalence and etiology.
In South Asia, including India, societal and cultural pressures place immense stress on
couples facing infertility, often attributing the problem solely to women.

In Jammu & Kashmir, specific factors such as genetic predispositions,
consanguineous marriages, and the unique environmental and geographical conditions of
the region may influence male infertility rates. The population's genetic structure, shaped
by centuries of cultural and ethnic diversity, offers a unique opportunity for genomic
studies to uncover region-specific genetic variants associated with infertility.

In Jammu & Kashmir, lifestyle and healthcare challenges further compound the
issue. Limited awareness about infertility and the absence of specialized diagnostic centers
lead to delayed diagnosis and treatment. Moreover, cultural taboos often prevent men from
seeking medical help, contributing to the underestimation of male infertility prevalence.
Environmental factors in the region, such as pollution, occupational hazards, and dietary
patterns, may also play a role in male reproductive health.

According to the National Family Health Survey (NFHS) 2019-21, Jammu and
Kashmir has the lowest fertility rate in India, with a decline of 0.6 percent since the last
survey conducted in 2015-16. This reflects a wider trend of delayed childbearing and
increasing infertility in the state.

Experts are urging a multi-pronged approach that includes education, early
marriages, healthier lifestyles, and greater access to reproductive health services to curb
the rising infertility rates in the region.

According to the 2019-2020 National Family Health Survey, the Total Fertility
Rate (TFR) in Jammu and Kashmir is 1.4 children per woman, which has declined from
two children per woman in 2015-16. Indian census data from 2018 also revealed that the
fertility rates in Jammu and Kashmir had decreased to 1.6 from 2.3 in 2007.

Experts point to the decades-long conflict in the region as one of the major
reasons for increasing infertility. But while the reason may not be definitive, the impact on

women is clear.
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"In patriarchal societies, it is mostly a female who is solely held responsible for
not begetting a child," Shefan Jehan Gazi, a practicing lawyer in the Jammu and Kashmir
high court, told the FBomb.

Relevance of studying the population in Jammu & Kashmir (e.g., geographic, genetic,
and cultural uniqueness).

Studying male infertility in the population of Jammu & Kashmir (J&K) holds
significant relevance due to the region's unique geographic, genetic, and cultural
characteristics. Nestled in the Himalayan belt, J&K's geographical features, such as high
altitudes and distinct climatic conditions, create environmental stressors that may
influence genetic and reproductive health.

Factors like reduced oxygen levels, ultraviolet radiation, and dietary patterns
specific to high-altitude regions can impact cellular processes, including spermatogenesis,
making the population a valuable focus for infertility research.

Genetically, J&K is a melting pot of diverse ethnicities and communities, each
shaped by centuries of cultural and genetic intermingling. The region's population exhibits
a distinctive genetic structure due to its historical isolation, migratory patterns, and
prevalence of consanguineous marriages in some communities.

Such practices increase the likelihood of homozygosity for recessive genetic
disorders, including those related to fertility. Exploring genomic factors, such as variations
in genes like H2BFWT, within this population can unveil unique genetic predispositions to
male infertility that may not be apparent in broader, more genetically diverse populations.

Additionally, the study of localized genetic variants provides insights into
evolutionary adaptations and their implications for reproductive health.

Culturally, infertility in J&K carries significant social implications due to
societal norms that place immense value on parenthood and lineage continuity. In many
cases, male infertility is either underdiagnosed or overlooked, with stigma often attributing
the issue to female partners.

This cultural bias results in limited awareness and fewer men seeking medical
evaluation, thereby compounding the problem. Research focused on the male population
of J&K can help break these societal barriers by providing scientific evidence and
encouraging equitable healthcare interventions

Need for genomic exploration and focus on the HZBFWT gene:
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The need for genomic exploration in male infertility arises from the complex
interplay of genetic, environmental, and physiological factors that underpin this condition.
While male infertility affects millions globally, a significant proportion of cases remain
idiopathic, with no clear cause identifiable through conventional diagnostic methods.

Genomic studies have proven to be a transformative tool in uncovering the
genetic underpinnings of male infertility, providing critical insights into the molecular
mechanisms driving spermatogenesis and identifying potential targets for diagnosis and
treatment. Within this context, focusing on the H2ZBFWT gene is particularly critical due
to its unique role in chromatin remodeling and sperm development.

The H2BFWT gene encodes a histone variant integral to the structural and
functional integrity of chromatin, especially during the later stages of spermatogenesis.
Proper chromatin packaging in sperm cells involves the replacement of histones with
protamines, ensuring DNA is highly condensed and protected during transport to the
oocyte. Dysregulation of this process, potentially caused by mutations or polymorphisms
in the H2BFWT gene, can lead to sperm DNA fragmentation, abnormal morphology, and
compromised fertility. Despite its crucial function, the H2ZBFWT gene has not been
extensively studied, particularly in region-specific contexts, such as the Jammu &amp;
Kashmir population.

The focus on the H2ZBFWT gene is essential in J&K, where unique genetic
characteristics like consanguineous marriages and population bottlenecks may amplify the
expression of genetic variants linked to infertility. Furthermore, the gene's role in
spermatogenesis makes it a prime candidate for understanding idiopathic infertility cases
in the region. A comprehensive exploration of H2BFWT variants in this population can
reveal novel insights into region-specific genetic contributors to infertility, which might
otherwise be overlooked in broader studies.

OBJECTIVES OF THE STUDY
1. To Investigate the Genetic Variations in the H2BFWT Gene Among Infertile
Males in J& K.
2. To Evaluate the Role of the H2ZBFWT Gene in Chromatin Remodeling During
Spermatogenesis.
3. To Analyze the Influence of Environmental and Cultural Factors on the

Expression of the H2ZBFWT Gene.

ISSN-2322-0341 Issue-95 November 2025 4, (*



Tahreek-e-Adab 139 ?},V{/"

4. To Compare Genetic Profiles of Infertile and Fertile Males to Establish Baseline
Genetic Markers.
5. To Develop Region-Specific Recommendations for the Diagnosis and
Management of Male Infertility.

METHODOLOGICAL FRAMEWORK

The study will employ a multi-step approach to investigate the role of the
H2BFWT gene in male infertility within the Jammu & Kashmir population.

1. Sample Collection: The first step will involve the recruitment of male
participants diagnosed with infertility. This will include individuals from infertility clinics
and hospitals in the Jammu & Kashmir region. A control group of fertile males will also be
selected for comparison. Blood or saliva samples will be collected from both groups for
genomic analysis.

2. Genomic Analysis: Once the samples are collected, genomic analysis will focus
on identifying mutations or variations in the H2ZBFWT gene. This will involve analyzing
the DNA sequences of the gene in both infertile and fertile individuals. Advanced
sequencing techniques will be used to detect any genetic variations or mutations that may
be associated with infertility.

3. Data Interpretation: The data collected from the genomic analysis will be
interpreted to identify specific genetic variants linked to male infertility. Comparative
analysis will be conducted between the infertile and fertile groups to establish any
significant differences. Statistical tools will be employed to determine the correlation
between genetic variations in the H2BFWT gene and male infertility.

This approach will provide insights into how genetic factors, specifically
variations in the H2BFWT gene, influence male infertility, particularly in the unique
genetic context of the Jammu & Kashmir population. The findings will contribute to a
better understanding of male infertility and potentially lead to new diagnostic and
therapeutic strategies.

For assessing the DNA quality, Agarose Gel Electrophoresis will be employed,
where DNA samples are subjected to electrophoresis on a 0.8% agarose gel infused with
Ethidium Bromide, a substance known to have carcinogenic properties. This method will
ensure the integrity and variability of the DNA samples.

In modern Spectrophotometry, the assessment of both light absorption and
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reflection from a sample will be facilitated by a spectrophotometer. The sequential events

occurring within such instruments will be outlined as follows:

1. The light source will illuminates the sample.
2. Both transmission and reflection of light fractions take place.
3. The light emitting from the sample will be directed towards a monochromatic

entrance slit.
4. The monochromator separates the light into distinct wavelengths, directing
each sequential onto the photodetector.

In the realm of Molecular biology, the quantification of nucleic acids, RNA and
DNA concentration, will be pivotal. This determination will be underpinned by the fact
that purine and pyrimidine bases, having double bonds in conjugation, will exhibit strong
UV absorbance. Specifically, maximal absorption at 260nm. Spectroscopic assessment
will enable the evaluation of DNA purity, with proteins, the primary contaminants in
nucleic acid extracts, exhibiting characteristic absorption at 280nm.

Sample

The samples of the study will be collected from various regions within Jammu
and Kashmir. A total of 100 samples will be obtained from the lab inventory, evenly
divided between 50 cases and 50 controls. Case samples will be procured from diverse
health care facilities and clinics across the Jammu division, with additional contributions
from willing participants. Blood specimens will be collected using EDTA vacutainers,
with 3ml of blood drawn from each participants, including both cases and control.

DNA Isolation

Xpress DNA Blood DNA Extraction Kit (Mag Genome) will be used for
extracting DNA from the blood.

Identification of Genetic Variant in H2BFWT Gene: DNA was isolated from
purified semen specimens. Finally, the extracted DNA's quantity and purity was evaluated
using Nanodrop spectrophotometer and kept at ?80 °C.

The H2BFWT gene was amplified using a conventional PCR method. Primer3
was used to design the primers depending on the reference sequencing for the three genes
retrieved from GenBank. The polymerase chain reaction (PCR) was performed. Then,
nuclease-free water was added to the previous mixture.

The thermocycler program was applied to identify the H2ZBFWT gene variants.

ISSN-2322-0341 Issue-95 November 2025 4, (*



Tahreek-e-Adab 137 ?},V{/"

Then, PCR products were purified using Qiagen Miniprep PCR-purification HT and
sequenced utilizing the Sanger sequence method and two single Read HT were constructed
for all genes.
Conclusions

In conclusion, this pilot study demonstrated that two important SNP positions
(rs553509 and rs578953) on the H2BFWT gene were associated with pregnancy after ICSI
treatment. However, these results must be validated in a larger patient population.
Therefore, further studies of these genetic variants at the transcriptional and translational
levels are needed to determine the functional consequences of the identified variants and
to determine the mechanisms of how sperm DNA affects fertilization rates, particularly
during the early stages of embryonic development.

These findings add further evidence to the importance of genomic research

studies to investigate the genetic causes of male infertility.
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