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Innovations in Climate-Resilient Horticulture: A 2025 Perspective
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H orticulture—comprising fruits, vegetables, ornamentals and spices—has become one of
the most climate-sensitive branches of agriculture. Rising mean temperatures,
lengthening heatwaves, erratic monsoons and the record number of Category 4-plus cyclones
seen in the 2023/24 season have already pushed global fruit and vegetable yield losses to an
estimated 6.8 % of production (=US $18.5billion) (FAO,2025). The Intergovernmental
Panel on Climate Change warns that, without rapid adaptation, yield declines in several
tropical horticultural belts could exceed 12 % by 2035 (IPCC, 2023). Against this backdrop,
climate-resilient horticulture (CRH)—the deliberate redesign of crops, technologies and value
chains to absorb climatic shocks while cutting emissions—has moved from concept to
necessity. This short article synthesises key principles of CRH, updates them with 2024-2025
data, and highlights pathways for faster adoption, with a special focus on South Asia. Content
that follows is paraphrased and extended from Jainetal. (2024) with additional
peer-reviewed and institutional sources.

Keywords: climate-resilient horticulture, precision horticulture, controlled-environment
agriculture, drought-tolerant varieties, vertical farming, water-use efficiency, CRISPR, India,
sustainable horticulture

Revisiting Impacts in 2025

Heatwaves (>35°C days) have led to blossom drop in tomato, chilli, and capsicum, and
pollen sterility in pome fruits. Five Indian states reported more than 30% tomato fruit-set loss
during the April 2024 heat dome (MoA&FW, 2025). Erratic rainfall and flash floods have
caused waterlogging, root asphyxiation, and enhanced disease pressure, with 18 districts in
Gujarat suffering > 15% onion loss after the July 2024 floods (FAO-GIEWS, 2025). Salinity
intrusion has reduced germination and caused leaf burn in leafy greens, and brinjal acreage in
the Sundarbans fell by 22% between 2020 and 2024, although salt-tolerant lines helped
recover 7% in 2025 plantings (ICAR-CARI, 2025).

Technology and Practice Frontiers

Stress-tolerant genetics such as the release of ‘Solar Fire-25 tomato capable of setting fruit at
38 °C has expanded to 4,200 ha in peninsular India (ICAR-IIHR, 2025). CRISPR-edited chilli
varieties with improved salt tolerance have reached multi-location trials. Parthenocarpic
cucumber hybrids now cover 9% of greenhouse area in China and are being tested in
Maharashtra. Precision horticulture has improved with 10T and mobile app-based advisories.
India’s micro-irrigation coverage hit 14.7 million ha by March 2025. Al apps like 'Kisan
Mitra-Horti' have reached over 1.2 million farmers. Controlled-environment agriculture
(CEA) includes vertical farming, which now accounts for 42% of leafy greens in Singapore.
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Solar greenhouses in Ladakh are maintaining 11 °C above ambient nighttime temperatures.
Aeroponic seed potato systems have expanded production to 180 million minitubers per year
in India. Water & soil stewardship practices such as drip-plus-mulch have doubled water-use
efficiency in tomatoes. Rainwater harvesting and biochar applications have improved fruit set
and reduced disease incidence respectively.

Socio-economic Bottlenecks in 2025

1. Up-front capital. Even with subsidies, sensorised drip kits cost 345,000 ha™', deterring
smallholders.

2. Gendered digital gap. Only 31 % of women horticulturists access smartphone-based
advisories (CABI, 2025).

3. Fragmented value chains. Heat-stable cold-chain nodes remain sparse; in 2024, just 18 %
of Indian villages were within 50 km of a pack-house (NABARD, 2025).

4. Policy lag. Updated varietal release procedures for gene-edited crops are still under
stakeholder consultation in multiple countries.

Pathways to Accelerate Adoption

* Blended finance—combining climate-risk insurance with micro-irrigation credit lines—can
de-risk farm investments.

» Women-centric extension modules and offline kiosks must accompany app roll-outs.

* Decentralised renewable energy (e.g., rooftop PV-powered cold rooms) bridges the
perishables-logistics gap.

 Regulatory clarity on new breeding techniques (NBTs) will speed market entry of resilient
cultivars.

Conclusion

The 2024-2025 cycle has demonstrated both the vulnerability and the adaptive capacity of
horticulture. Field evidence shows that integrating stress-tolerant germplasm, precision water
management and controlled-environment systems can halve climate-related yield losses. Yet
technology alone is insufficient. Robust extension, gender-inclusive digital architecture,
affordable finance and clear biosafety rules remain the pivots on which climate-resilient
horticulture will scale. If these elements align, the sector can sustain livelihoods, diversify
diets and contribute meaningfully to achieving SDG 2 well before 2030.
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