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ELECTRORECEPTION 

 

• Electroreception is the biological ability to detect weak 

electrostatic fields in the environment. It allows animals to sense electric 

fields generated by other living organisms or environmental factors. 

• This ability is primarily found in certain vertebrate species, especially aquatic animals 

like sharks and electric fish, but is now also observed in invertebrates like fruit fly 

larvae. 

• Electroreceptor organs were first discovered in the 1960s through physiological studies of 

weakly electric fish by Theodore H. Bullock, an American neuroscientist, and French 

scientists Thomas Szabo and Alfred Fessard. 

• In some species, electroreception is also used for social communication, indicating 

its evolutionary importance beyond navigation or hunting. 

Key Findings 

• The researchers found that only a small cluster of sensory neurons located on either 

side of the larva’s head were involved in this electroreceptive behavior. 

• Upon closer analysis under a microscope, it was confirmed that a single neuron in this 

head cluster was directly responsible for detecting the electric field. 

• The neuron exhibited directional sensitivity—it was inhibited when the negative 

electrode was in front of the larva’s head and activated when the electrode was behind, 

which triggered the larva to reorient and move 

• By eliminating other possible stimuli (confounding factors), the scientists confirmed 

that the larval response was specifically due to the electric field itself, not other 

environmental cues. 

• This makes fruit fly larvae one of the few organisms, along with sharks, bees, and 

the platypus, known to exhibit this rare sensory ability. 



 

CROSS & CLIMB ROHTAK 
Institute of Research Based Learning & Competition 

Current Affairs - 14 April 2025 
  

# 155/22, Vikas Nagar, Behind Huda City Park, Rohtak 9215649666 2 

• In controlled experiments, larvae immersed in an electric field were observed to 

reorient their movement and navigate towards the negative electrode, indicating that they 

could detect and respond to the direction and strength of the electric field. 

 

ESA'S BIOMASS MISSION 

 

• The European Space Agency (ESA) is launching a pioneering 

mission called the Biomass Mission, scheduled for April 29, 2025. 

• The satellite will be launched aboard a Vega C rocket from Korou Spaceport in French 

Guiana. 

• It will be placed in a sun-synchronous orbit at an altitude of approximately 666 km, 

ensuring the satellite observes the Earth under consistent lighting conditions. 

Objective and Significance 

• The Biomass Mission aims to generate the first-ever global measurements of forest 

biomass, providing data that is currently severely lacking at a planetary scale. 

• The mission seeks to map the world’s forests and understand how they are changing 

over time, contributing to the study of the global carbon cycle. 

• Forests are a vital component of the carbon cycle, acting as carbon sinks. They currently 

store 861 gigatonnes of carbon in vegetation and soils and absorb around 16 billion 

metric tonnes of CO₂ annually. 

• By tracking changes in forest carbon content, the mission will improve our 

understanding of carbon emissions, deforestation, and climate change. 

 

Key Technologies Used 

• The satellite is equipped with a 12-meter antenna and utilizes Synthetic Aperture Radar 

(SAR) to map the Earth's surface. 

• Notably, it is the first satellite in space to use a P-band SAR, which is a long-

wavelength radar system capable of penetrating dense forest canopies. 
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• This advanced technology allows measurement of carbon stored both in the canopy 

and on the forest floor, offering insights into how much biomass and hence, carbon is 

present. 

 

MK-II(A) LASER - DIRECTED ENERGY WEAPON (DEW) 

India recently conducted a successful trial of the Mk-II(A) Laser- 

Directed Energy Weapon (DEW) that can disable fixed-wing and 

swarm drones, becoming one of the only four nations to have 

developed the technology. 

  

• It is a 30-kilowatt laser-based weapon system designed to take down helicopters, 

swarm drones and radars. 

• The Defence Research and Development Organisation’s (DRDO) Centre for High 

Energy Systems and Sciences (CHESS), Hyderabad, developed this system along with 

several academic institutions and Indian industries. 

• It is one of the most potent counter-drone systems in the world due to its lightning 

speed of engagement, precision, and lethal action within a few seconds. 

• The laser system engages fixed-wing drones from a long range and can thwart 

multiple drone attacks at a time, destroying surveillance sensors and antennae. 

• Once a target is identified by a radar or by its inbuilt Electro Optic (EO) system, it 

uses an intense beam of powerful light (laser beam) to cut through the target, causing 

structural failures or even more lethal damage. 

• The development of this laser weapon can lower the risk of collateral 

damage and reduce reliance on expensive ammunition during conflict. 

• With this, India has joined a list of selected countries, such as the US, China, and 

Russia, with such capabilities. 
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US-IRAN NUCLEAR TALKS 

The Evolving Iran-Trump Equation 

• From distrust and hostility to pragmatic engagement rooted in economic need and 

political strategy. 

• A Long History of Cautious Negotiation 

o Iran has engaged in nuclear talks since 2003, starting with the E3 (France, 

Germany, UK) and later including the US from 2013. 

o These negotiations often unfolded under the shadow of US military threats to 

enhance American leverage. 

• Fallout from Trump’s 2018 Withdrawal 

o Trump’s exit from the 2015 nuclear deal and re-imposition of sanctions taught 

Iran two key lessons: 

▪ It needed stronger leverage—achieved through enriched uranium up to 

60%. 

▪ The US was an unreliable negotiating partner, prompting Khamenei’s “no 

war, no talks” stance. 

• Assassination of Qassem Soleimani 

o The killing of Iran’s top general by the US in January 2020 deepened Iranian 

distrust and resentment toward Trump, hardening diplomatic resistance. 

• Strategic Patience During Biden’s Tenure 

o Despite engaging in indirect talks with Biden’s team in Vienna (2021–22), Iran 

remained deliberately non-committal, not fully rejoining the 2015 deal. 

 

What Lies Ahead: Prospects and Pitfalls in US-Iran Negotiations 

• While core objectives align, achieving a deal will depend on diplomatic flexibility, 

regional dynamics, and timing. 

• Converging Core Objectives 
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o Both the US and Iran share short-term goals: 

▪ For Washington: Iranian nuclear disarmament. 

▪ For Tehran: Economic engagement and sanctions relief. 

• Potential Stumbling Blocks 

o Trump may push for broader concessions as in 2017, including: 

▪ Restrictions on Iran’s ballistic missile program. 

▪ Ending Iranian support for proxy groups. 

o Israel strongly opposes any compromise and advocates for total Iranian nuclear 

dismantlement, possibly through military means. 

• Trump’s Negotiation Style 

o Known for his maximalist approach, Trump may start with extreme demands to 

gain leverage before settling for partial concessions. 

o Experts have indicated there is room for compromise, suggesting US positions 

may not be rigid. 

• Iran’s Strategic Leeway 

o Iran could ease ties with groups like the Houthis, who act more independently 

than other proxies. 

• Role of Regional Players 

o Arab states’ support for Iran during Trump’s upcoming regional visit could 

weaken Israeli efforts to sabotage the talks. 

o US Vice President JD Vance and Iranian leaders have both signaled a mutual 

disinterest in war, unless provoked. 

• Need to Isolate Talks from Regional Turmoil 

o Success hinges on the ability of both parties to separate negotiations from 

developments in: 

▪ Gaza, Syria, and Lebanon — regions where tensions could derail 

diplomatic progress. 
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INDIA AS A GLOBAL TALENT HUB - TRANSFORMING DEMOGRAPHIC 

POTENTIAL INTO STRATEGIC POWER 

• In an era of global labour shortages, India’s demographic dividend and human capital 

place it at the cusp of a strategic opportunity. 

• While high-income nations face acute labour deficits, India has the potential to emerge as 

a leading source of global talent through a structured overseas employment strategy.  

 

The Case for 'India for the World': 

• Leveraging the demographic dividend: 

o Young population + high human capital = global supply potential. 

o Circular migration model can: 

▪ Curb illegal migration. 

▪ Improve global perception. 

▪ Encourage legal, skilled, and temporary movement. 

• Developmental impact of remittances: 

o 10% increase in remittances = 3.5% poverty reduction (Study across 71 low-

income countries). 

o Remittances have a higher developmental multiplier than goods exports. 

Seven Strategic Steps to Build India as a Global Talent Hub: 

• Institutional framework for overseas employment: 

o Strengthen the Ministry of External Affairs' migration unit. 

o State-level migration departments to: 

▪ Conduct recruiter verification. 

▪ Ensure worker welfare. 

▪ Support reintegration. 

o Embassies to set up migration support desks. 

o Model: Philippines' Department of Migrant Workers. 
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• Skilling and accreditation with global standards: 

o Align Indian qualifications with international benchmarks. 

o Incorporate foreign languages, global skills. 

o Mutual recognition agreements and joint certifications. 

• Financial mechanisms for aspiring migrants: 

o Reduce pre-departure costs (currently ₹1–10 lakh). 

o Adopt models like Philippines' ESA-Pay, where employers bear costs. 

• Strengthen government-to-government (G2G) agreements: 

o Remove bureaucratic visa hurdles. 

o Enhance recognition of Indian qualifications. 

o Promote socio-cultural integration. 

o Example: Philippines’ bilateral migration agreements with 65+ countries. 

• Mobility industry body: Create a dedicated body to: 

o Regulate the recruitment sector. 

o Promote ethical hiring 

o Align private players with national strategy. 

• Migrant worker welfare framework (based on ILO guidelines): 

o Ensure: Minimum wages, standard contracts, safe working/living conditions, 

access to healthcare and legal aid. 

• Reintegration of returning migrants: 

o Facilitate economic and social reintegration. 

o Leverage returning migrants' skills and global exposure. 

o Promote local development using global best practices. 

Conclusion - Strategic and Economic Gains: 

• Building India into a global talent powerhouse will boost foreign exchange through 

remittances, enhance India’s global soft power, and promote inclusive development 

• “Make in India” + “India for the World” can become the twin pillars of India’s 

growth and influence in the 21st century. 
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SAVING TRADITIONAL VARIETIES OF SEEDS 

The Decline of Traditional Seeds 

• India has long been home to an incredibly diverse gene pool of traditional seeds. 

• These varieties, adapted over centuries, carry traits such as drought resistance, flood 

tolerance, and natural pest resilience. 

• They contribute significantly to soil regeneration and offer superior nutritional profiles 

compared to many modern hybrids. 

• However, the rise of high-yielding hybrid varieties, promoted as the solution to food 

scarcity, has come at a steep cost. 

• These modern crops demand chemical fertilisers, are water-intensive, and are often 

ill-equipped to handle the growing volatility of weather patterns. 

• Ironically, the very seeds capable of adapting to these climate shocks are being 

pushed aside. 

 

Seeds of Hope: Conservation and Revival 

• Despite these challenges, the movement to conserve India’s traditional seed heritage 

is gaining momentum. 

• Institutions like the M. S. Swaminathan Research Foundation (MSSRF) are leading by 

example. 

• Their Tribal Agrobiodiversity Centre in Odisha has successfully convened stakeholders 

to chart pathways for sustainable seed systems. 

• Such consultations highlight the importance of multi-pronged strategies, recognising 

farmers' rights, promoting participatory plant breeding, and integrating traditional 

knowledge with scientific research. 

• Community seed banks must be supported with robust funding and strategic 

outreach, ensuring that farmers across regions have access to resilient seed stock. 
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• Moreover, it is vital to create a supportive policy ecosystem that extends financial and 

logistical support to farmers cultivating traditional crops. 

• Expanding the Minimum Support Price (MSP) framework, diversifying government 

procurement programs, and incorporating traditional grains into public 

nutrition schemes like mid-day meals and ration shops can significantly boost their 

cultivation and consumption. 

 

The Way Forward: Changing the Narrative, From Farms to Kitchens 

• Ultimately, the revival of traditional seeds depends as much on consumer behaviour as 

it does on policy and infrastructure. 

• Farmers will grow what people are willing to buy. Therefore, a shift in consumer 

preferences is essential. 

• Branding initiatives and awareness campaigns must highlight the nutritional, 

environmental, and cultural advantages of traditional crops. 

• When consumers begin to demand millets, indigenous pulses, and heirloom rice, market 

forces will naturally pivot to accommodate this change, creating a self-sustaining 

cycle of demand and supply. 

 

Conclusion 

• India is at a crossroads and escalating farming costs, climate uncertainties, eroding 

soil health, and poor dietary habits signal the unsustainability of the current model. 

• However, this crisis also presents an opportunity. By reinvesting in traditional seed 

systems, India does not have to choose between productivity and sustainability. 

• With coordinated national strategies, community-led conservation efforts, and a shift 

in public consciousness, the country can develop a food system that is productive, 

resilient, inclusive, and deeply rooted in its agricultural legacy. 


