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புல்லறிவாண்மை

காணாதான் காட்டுவான் தான்காணான் காணாதான்
கண்டானாம் தான்கண்ட வாறு.

அறிவு இல்லாதவனுக்கு அறிவிப்பவன் தானே அறிவில்லாதவோய் 
நிற்பான், அறிவு இல்லாதவனோ தான் அறிந்த வமையால்
அறிவுமையவோைத் னதான்றுவான்.—மு. வரதராசன்

9th





Topic: Centre notifies Rules for Sustainable Harnessing of Fisheries in India’s EEZ

Source: The Hindu

Relevance: GS Paper 3 – Economy, Environment, and Biodiversity

Linked Topics: Blue Economy, Marine Resources, Fishermen Welfare, Sustainable

Development Goals (SDGs), Coastal Livelihoods

Context:

The Union Government has notified rules for the Sustainable Harnessing of Fisheries

in the Exclusive Economic Zone (EEZ) to ensure responsible deep-sea fishing,

prioritize fishermen cooperatives and Fish Farmer Producer Organisations (FFPOs),

and promote value addition, traceability, and sustainable marine resource use.

Curiosity Question:

Can India balance marine resource exploitation and sustainability while empowering

traditional fishers through modern deep-sea fishing policies?

Analytical Overview:

• The new EEZ Rules define “operator” as individuals, enterprises, FFPOs, or

cooperatives managing fishing vessels.

• Priority is given to fishermen cooperatives and FFPOs to undertake deep-sea

fishing and operate technologically advanced vessels.

• The initiative aims to enhance seafood exports and ensure sustainability through

certification and traceability mechanisms.

• The Centre will provide training and capacity-building for traditional and small-scale

fishers, including SHGs and cooperatives.

Key Features:

• Mother-and-Child Vessel Concept: Allows mid-sea transshipment under RBI-

regulated mechanisms to improve efficiency and reach deeper waters.



• Digital Integration: Applications for catch and health certificates to be submitted

online through portals integrated with the ReALCRaft system for vessel and catch

verification.

• Ban on Harmful Practices: Prohibits LED light fishing, pair trawling, and bull

trawling to protect the marine ecosystem.

• Conservation Focus: Minimum legal size for fish species; Fisheries Management

Plans to be developed with States and stakeholders.

• Promotion of Alternate Livelihoods: Encouragement of mariculture practices

like sea-cage farming and seaweed cultivation to reduce nearshore fishing

pressure.

Policy / Constitutional Linkages:

• Linked to Article 48A – Protection and improvement of the environment.

• Supports SDG 14 (Life Below Water).

• Aligns with India’s Blue Economy Policy and the National Fisheries Policy.

Way Forward / Recommendations:

• Strengthen enforcement mechanisms and data transparency in fish catch and

vessel tracking.

• Provide financial and technical support to cooperatives for vessel modernization.

• Establish ecosystem-based fisheries management with local participation.

Prelims Pointers:

• EEZ: Area extending up to 200 nautical miles from the baseline; India’s EEZ area ≈

2.02 million sq km.

• Islands’ Share: Andaman & Nicobar and Lakshadweep together account for ~49%

of India’s EEZ.

• Portal: ReALCRaft – For vessel registration and catch verification.



• Banned Practices: LED fishing, pair trawling, bull trawling.

Mains Keywords: Blue Economy, Sustainable Fisheries, EEZ, Fishermen

Cooperatives, Traceability, Marine Biodiversity, Mariculture, Deep-sea Fishing

Mains Practice Question:

“Discuss how India’s new rules for Sustainable Harnessing of Fisheries in the

Exclusive Economic Zone (EEZ) aim to balance economic growth with marine

ecosystem conservation.”

One Line Takeaway:

India’s new EEZ fishing rules mark a shift toward sustainable, technology-driven, and

inclusive deep-sea fisheries management that integrates livelihood, export, and

environmental priorities.





Topic: Policy Framework for Relocation of Forest Tribes from Tiger Reserves

Source: The Hindu

Relevance: GS Paper 2 – Governance, Welfare of Vulnerable Sections | GS Paper

3 – Environment, Conservation, Biodiversity

Linked Topics: Forest Rights Act (FRA) 2006, Wildlife Protection Act (WPA) 1972,

Tiger Conservation, Tribal Rights, Human-Wildlife Coexistence

Context:

The Ministry of Tribal Affairs has issued a new policy framework to guide the

relocation of forest-dwelling communities from tiger reserves. The framework

emphasizes that relocation must be voluntary, rights-compliant, and scientifically

justified, while protecting the constitutional and legal rights of Scheduled Tribes

under the Forest Rights Act, 2006.

Curiosity Question:

Can India ensure both tiger conservation and justice for indigenous communities by

making forest relocation voluntary, transparent, and rights-based?

Analytical Overview:

• The policy, titled “Reconciling Conservation and Community Rights: A Policy

Framework for Relocation and Co-existence in India’s Tiger Reserves”, was

drafted in October 2024.

• It emerged after protests against the NTCA’s June 2024 directive asking States

to prioritize relocations from tiger reserves, which drew backlash from Gram

Sabhas and tribal groups.

• The framework insists that relocation be a last resort, carried out only after

FRA rights are settled and consent is obtained at both Gram Sabha and

household levels.



• It advocates community-centred conservation, where forest-dwellers can also

choose to remain within reserves and participate in biodiversity management.

Key Features of the Framework:

• National Framework for Community-Centred Conservation and Relocation

(NFCCR): A joint structure between Environment and Tribal Affairs Ministries to

set standards, timelines, and accountability.

• National Database on Conservation-Community Interface (NDCCI): To track

relocations, compensation, and post-relocation outcomes.

• Independent Annual Audits: By empanelled agencies to assess compliance

with FRA, WPA, and human rights standards.

• Consent Mechanism: Verifiable consent required from each household before

an area is declared part of a tiger reserve.

• Affirmative Constitutional Duty: The State cannot curtail FRA rights unless

there is demonstrable ecological necessity.

• Option to Stay: Communities may exercise FRA rights to continue residing

within traditional forest habitats.

Why Now:

• Triggered by non-implementation of FRA within tiger reserves and concerns

over forced or poorly compensated relocations.

• Aims to correct imbalances where conservation priorities have overshadowed

community rights.

• As per 2024 data:

• 5,166 families from 56 villages relocated since Jan 2022 across 7

States.

• 591 villages and 64,801 families remain within tiger reserve core areas.



Policy / Constitutional Linkages:

• Article 46: Promotion of educational and economic interests of Scheduled

Tribes.

• Article 48A: Protection and improvement of the environment.

• FRA 2006: Recognition of forest-dwellers’ rights to land and forest produce.

• WPA 1972: Basis for tiger reserve creation under Project Tiger.

• Aligns with SDG 15 – Life on Land and SDG 10 – Reduced Inequalities.

Way Forward / Recommendations:

• Build joint institutional mechanisms between the Environment and Tribal Affairs

Ministries.

• Ensure meaningful consultation and free, prior, informed consent before

relocation.

• Develop co-existence models integrating tribal livelihoods with biodiversity

protection.

• Introduce third-party social audits and grievance redressal for relocated families.

Prelims Pointers:

• Forest Rights Act, 2006: Recognizes individual and community rights over

forest land and resources.

• National Tiger Conservation Authority (NTCA): Apex body under MoEFCC for

tiger reserve governance.

• Current Relocation Package: ₹15 lakh per family for voluntary relocation.

• Major Case: Jenu Kuruba tribe vs Karnataka Government – FRA rights violation

in Nagarhole Tiger Reserve.

Mains Keywords: Forest Rights Act, Tribal Welfare, Voluntary Relocation, Tiger

Reserves, Biodiversity Conservation, Human Rights, Gram Sabha Consent,

Coexistence, Ecological Justice



Mains Practice Question:

“Critically examine how India’s new policy framework on forest tribe relocation

seeks to reconcile wildlife conservation with tribal rights and livelihood security.”

One Line Takeaway:

India’s new policy framework marks a shift toward inclusive and rights-based

conservation, ensuring that tiger protection does not come at the cost of forest-

dwellers’ dignity and constitutional rights.





Topic: New Study on Metabolomic Markers for Early Diabetes and Kidney

Disease Detection

Source: The Hindu

Relevance: GS Paper 2 – Health & Welfare | GS Paper 3 – Science & Technology,

Biotechnology

Linked Topics: Non-Communicable Diseases (NCDs), Diabetes, Preventive Health,

Personalized Medicine, Metabolomics, IIT Research, Public Health Policy

Context:

India faces a massive diabetes burden — over 100 million people live with diabetes

and 136 million are pre-diabetic. A new IIT Bombay–Osmania Medical College–

Clarity Bio Systems study, published in the Journal of Proteome Research,

suggests that metabolomic profiling (study of small molecules in blood) can

predict diabetes and kidney complications much earlier than traditional tests.

Curiosity Question:

Can molecular-level blood analysis transform diabetes care from late diagnosis to

early prevention in India?

Analytical Overview:

• Current diabetes diagnostics rely on glucose and HbA1c levels, which often

detect the disease after organ damage has begun.

• The study explored metabolites—tiny molecules like amino acids, lipids, and

sugars—to find early biochemical markers.

• Using a dried blood spot (DBS) method, researchers collected samples from 52

individuals (healthy, diabetic, and diabetic kidney disease groups).

• They discovered distinct metabolite patterns that could help identify diabetes

and kidney complications at a much earlier stage.



Key Findings:

• 26 metabolites differed significantly between healthy and diabetic individuals —

including glucose, cholesterol, valerobetaine, ribothymidine, and fructosyl-

pyroglutamate.

• 7 metabolites (e.g., arabitol, myo-inositol, 2PY) progressively increased from

healthy → diabetic → diabetic kidney disease stages.

• Two subgroups among diabetics were identified — one closer to healthy metabolic

profiles, and another with elevated stress and inflammation markers.

• The study shows diabetes is not just a glucose disorder, but a multi-pathway

metabolic disruption.

Why It Matters for India:

• India has 11.4% adult diabetes prevalence and 15.3% pre-diabetic population

(ICMR Survey).

• Over 80% of NCD cases remain undiagnosed or untreated.

• Early metabolomic screening could:

• Detect risks before symptoms appear.

• Prevent complications (e.g., kidney failure, neuropathy, heart disease).

• Enable personalized healthcare, tailoring interventions to metabolic

profiles.

• The dried blood spot method is simple, low-cost, and scalable — ideal for rural

and underserved populations.

Limitations & Future Prospects:

• Small sample size (n=52) — needs validation in larger, diverse populations.

• High cost and limited access to mass spectrometry technology.

• Requires standardization of protocols, regulatory approval, and affordable

testing kits for clinical use.

• Researchers plan large cohort studies to verify biomarkers and integrate

metabolomics into public health screening programs.



Policy / Constitutional Linkages:

• National Programme for Prevention and Control of Cancer, Diabetes,

Cardiovascular Diseases and Stroke (NPCDCS).

• National Health Policy (2017): Focus on early detection and preventive care.

• Ayushman Bharat – Health and Wellness Centres: Platform for decentralized

NCD screening.

• SDG 3.4: Reduce premature mortality from NCDs through prevention and

treatment.

Way Forward / Recommendations:

• Integrate metabolomic screening pilots in high-risk districts.

• Develop indigenous, affordable mass spectrometry tools via public–private

partnerships.

• Combine AI-based analytics with metabolite data for predictive healthcare

models.

• Create a national metabolomic database to track biomarkers and guide

preventive policy.

Prelims Pointers:

• Metabolomics: Study of small molecules (metabolites) in cells, tissues, or

biofluids.

• Dried Blood Spot (DBS): A minimally invasive sample collection method.

• Diabetic Kidney Disease (DKD): Chronic kidney damage caused by diabetes.

• Key Institutions: IIT Bombay, Osmania Medical College, Clarity Bio Systems.

Mains Keywords:

Metabolomics, Non-Communicable Diseases, Early Diagnosis, Preventive

Healthcare, Personalized Medicine, Public Health Innovation, Diabetes Burden,

Biotechnology in Healthcare, Health Equity



Mains Practice Question:

“Discuss how emerging technologies like metabolomic profiling can revolutionize

India’s approach to Non-Communicable Disease management, with special

reference to diabetes.”

One Line Takeaway:

Metabolomic blood profiling could make early diabetes detection possible, shifting

India’s health strategy from reactive treatment to proactive prevention.





Topic:

India AI Governance Guidelines – Regulating Artificial Intelligence in India

Source:

The Hindu

Relevance:

GS Paper 2 – Governance, Government Policies and Interventions

GS Paper 3 – Science and Technology, IT & Emerging Technologies, Ethics of AI

Linked Topics:

Digital India | AI in Governance | Data Protection | Intellectual Property Rights |

Deepfakes | Ethical AI | IndiaAI Mission | Digital Public Infrastructure (DPI)

Context:

The Ministry of Electronics and Information Technology (MeitY) released the India AI

Governance Guidelines (2025), a 66-page framework to regulate and promote the

responsible use of Artificial Intelligence (AI) across sectors. The move precedes the

AI Impact Summit 2026 and reflects India’s growing emphasis on ethical AI aligned

with national priorities.

Curiosity Question:

How can India balance innovation and regulation in AI to ensure safety,

accountability, and inclusivity in its technological transformation?

Analytical Overview:

• Objective: To provide a structured, people-centric approach to AI governance in

India focusing on inclusivity, fairness, and transparency.

• Need for Guidelines: Rapid proliferation of Large Language Models (LLMs) like

ChatGPT (India is the 2nd largest user globally) necessitates a consistent

regulatory mechanism to mitigate risks and promote responsible innovation.



• Key Principles: People-centricity, accountability, fairness, transparency, and

understandability of AI systems.

• Institutional Framework:

• Establishment of an AI Governance Group (inter-ministerial).

• Inclusion of sectoral regulators (RBI, BIS, NITI Aayog).

• Creation of an AI Safety Institute (AISI) to oversee AI safety, risk

classification, and compliance.

• Private Sector Role: Voluntary compliance, transparency reports, grievance

mechanisms, and legal adherence.

• India-specific Focus:

• AI for Indian languages and culturally relevant datasets.

• Infrastructure accessibility and state-level AI adoption.

• Legal reform for copyright and IP rights in AI-generated works.

• Alignment with Existing Policy: Consistent with IndiaAI Mission, GPU

infrastructure initiatives, and integration with DPI (e.g., Aadhaar).

• Regulatory Posture: Currently light-touch, but open to stricter laws if deepfake

and misinformation risks escalate.

Constitutional / Policy Linkages:

• Article 38: Directive Principles – Promotion of welfare through technological

advancement.

• Digital India Programme (2015)

• National Strategy for Artificial Intelligence (NITI Aayog, 2018)

• IndiaAI Mission (2023) – Focus on innovation, compute infrastructure, and AI

talent ecosystem.

• IT Act 2000 & Draft Digital India Act (Upcoming) – Legal foundation for AI and

digital governance.



Way Forward / Recommendations:

• Enact a dedicated AI Regulation Act to define accountability, transparency, and

liability norms.

• Strengthen AI literacy and capacity building at citizen and bureaucratic levels.

• Foster Public–Private Partnerships (PPPs) for responsible AI innovation.

• Build India-centric datasets ensuring linguistic and cultural inclusivity.

• Collaborate internationally for AI safety standards and ethical frameworks.

• Prioritize deepfake regulation and content authenticity mechanisms.

Prelims Pointers:

• IndiaAI Mission – Flagship initiative under MeitY.

• AI Safety Institute (AISI) – Virtual institute under IndiaAI Mission.

• AI Governance Group – Proposed inter-ministerial coordination body.

• FREE-AI Committee – RBI committee for financial AI safety.

• Balaraman Ravindran Committee – Chaired the framework preparation; Head of

CeRAI, IIT Madras.

• AI Impact Summit 2026 – To be hosted by India, New Delhi.

Mains Keywords:

Responsible AI | Ethical AI | Inclusive Development | Data Governance | Techno-

legal Regulation | Digital Public Infrastructure | Deepfake Regulation | Intellectual

Property Reform

Mains Practice Question (with Dimensions):

Q: India’s AI Governance Guidelines aim to promote responsible innovation while

ensuring accountability and inclusivity. Critically examine the need, scope, and

challenges of regulating Artificial Intelligence in India.



Dimensions:

• Rationale for Regulation

• Key Features and Institutional Framework

• Ethical and Legal Challenges (IPR, Bias, Safety)

• India-specific Context (Languages, Infrastructure, DPI)

• Global Comparisons and Cooperation

• Policy Recommendations

One Line Takeaway:

India’s AI Governance Guidelines mark a strategic shift towards a people-

centric, inclusive, and ethical framework for harnessing Artificial Intelligence

while safeguarding against its risks.


