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Indian agriculture is increasingly challenged by erratic rainfall, prolonged dry spells, and
climate change-induced droughts. While farmers and scientists focus on improving
irrigation efficiency and drought-tolerant varieties, nature already offers an extraordinary
solution in the form of resurrection plants—plants that can survive extreme drying and
recover completely after rainfall. Understanding how these plants survive may provide
valuable clues for developing climate-resilient crops suitable for rainfed and stress-prone
regions of India.

What Are Resurrection Plants?

Resurrection plants are a special group of plants capable of surviving near-total loss of water
(up to 95-99%) in their tissues. During drought, they enter a dormant state, appearing dry and
dead. Remarkably, when water becomes available, they regain their green colour, resume
photosynthesis, and continue normal growth. This ability is known as desiccation tolerance, a
rare trait in higher plants but common in seeds. Resurrection plants retain this seed-like
survival mechanism throughout their life cycle.

Natural Habitat and Examples
Resurrection plants are commonly
found in arid and semi-arid regions,
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Figure 1: Classification of Resurrection plants

How Do Resurrection Plants Survive Dehydration?

Resurrection plants activate a well-coordinated physiological and molecular response during

dehydration:

e Accumulation of protective sugars (e.g., sucrose and trehalose) that stabilize cell
structures.
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e Production of stress-protective proteins such as LEA proteins that prevent damage to
membranes and enzymes.

e Strong antioxidant defense systems to protect cells from oxidative stress.

e Temporary shutdown of photosynthesis, reducing damage under high light and water
stress.

These mechanisms allow the plant to “pause” its life processes and restart them safely after

rehydration.
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Figure 2: Mechanisms underlying desiccation tolerance in resurrection plants.
Schematic representation of the coordinated physiological and molecular responses activated
in resurrection plants during dehydration stress.

Relevance to Indian Agriculture

Most Indian crops such as rice, wheat, mustard, pulses, and oilseeds are sensitive to severe

water stress, especially during flowering and grain-filling stages. While conventional drought

tolerance helps crops survive moderate stress, it is often insufficient under prolonged drought.

Research on resurrection plants is helping scientists:

« ldentify key drought-responsive genes and transcription factors,

e Understand stress memory and recovery mechanisms,

o Explore possibilities of transferring stress-resilience traits to crops through modern
breeding and biotechnology approaches.

Such knowledge is particularly valuable for improving rainfed crops like millets, pulses, and

oilseeds grown in drought-prone regions.

Role of Biotechnology and Breeding

Insights from resurrection plants are being used to:

o Develop stress-inducible genes for crop improvement,

« Strengthen antioxidant and osmoprotective pathways in crops,

e Support marker-assisted breeding and genome editing approaches for drought tolerance.

Way Forward

While resurrection plants themselves may not be cultivated in farmers’ fields, they serve as
living laboratories of stress tolerance. Continued research and translational efforts can help
convert their survival strategies into practical solutions for Indian agriculture.

As water scarcity becomes a major limiting factor for crop productivity, learning from
resurrection plants may play a key role in ensuring food and livelihood security under
changing climatic conditions.

Conclusion
Resurrection plants demonstrate that survival under extreme drought is possible through
efficient stress management and recovery. By decoding their unique mechanisms, agricultural
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scientists can design crops that are better equipped to withstand water stress, contributing to
resilient farming systems across India.
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