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Vegetable production is significantly affected by the changes in temperature, rainfall, water
availability, and occurrence of pests and diseases. Thus, climate change emerges as a real
challenge in ensuring sustainable vegetable production. This, in turn, shows that climate change
can be an important concern in ensuring sustainable vegetable production. One of the ways to
achieve higher productivity as well as improve agricultural ability to resist climatic effects is
climate-smart agriculture. Climate-smart vegetable production programs possess many
features. Among them are resilient crop varieties, protective farming, proper irrigation
practices, use of mulch, maintenance of soil health, integrated pest management, crop rotation,
collection of rain water and forecast of weather. Furthermore, the use of techniques such as
drip irrigation and fertigation improves efficacy of water and fertilizer use leading to successful
soil moisture control and temperature regulation thanks to mulching. Protected structures may
decrease the impact of extreme weather conditions and increase efficiency of production. It is
important to adapt climate-smart agriculture to local conditions concerning soil, climate and
water. The use of appropriate technologies together with the farmers’ knowledge leads to better
results in production and resource use.
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Introduction

Vegetable production is profoundly dependent on such factors as temperature, rainfall, water
availability and pests and diseases, and therefore, climate change supports the idea of the
difficulty in establishing sustainable production of vegetables. The impact of climate on
vegetable cultivation is remarkable, with conditions such as excessive temperatures, changing
rain patterns, drought, excessive rainfalls and adverse climate conditions influencing seed
germination, flowering and plant growth. A research by Bisbis et. al. indicates that climate
change has the potential to affect yield of vegetables, quality of products, water consumption
of plants, and crop diseases. In order to tackle this problem, climate smart agriculture (CSA)
pursues three main objectives: improving agricultural production, modifying resilience to
climate change and reducing or eliminating emissions of greenhouse gases.
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Rather than applying a specific technology, climate smart agriculture implies integration of
varieties, agro-ecological principles and digital means of agriculture while keeping in mind
local conditions.

Important Areas of Action for Climate-smart Vegetable Production
Climate-Adapted Varieties

Efficient Fertigation and Irrigation

Using Mulch for Soil Health

Protected Horticulture

Integrated Pest and Disease Management

Crop Diversification

Collection of Rainwater

Weather and Digital Communication

Table 1: Important Strategies of Climate-Smart Vegetable Production Technology

Resilient varieties Tolerance to climate stress Stable crop performance
Drip irrigation Precise water delivery Water conservation
Fertigation Efficient nutrient application Better nutrient-use efficiency
Mulching Reduce evaporation and weeds Moisture conservation
Protected cultivation Modify crop environment Reduced weather risk
IPM Integrated crop protection Lower unnecessary pesticide use
Crop diversification Spread production risk Greater farm resilience
Rainwater Harvesting Store rainfall Improved water availability
Digital advisory Timely farm decisions Better climate-risk management

Sustainable Agriculture

Vegetables play a vital role in the nutritional aspect, income generation from agriculture and
providing employment to the rural areas and also they show high vulnerability towards climate
change. Advanced irrigation technology is responsible for saving the water, while the soil
technologies help utilize the soil most efficiently. Greenhouses act to regulate ambient
environmental conditions while Integrated Pest Management helps to minimize the use of
chemicals. FAO’s Smart Farming technology is aimed at giving small farmer cheap
technologies and horticultural methods of cultivating high-quality fruits and vegetables.
Consequently, this approach does not only involve increasing productivity but also maintaining
efficiency of the agriculture system and capability of keeping farms working under the stress
of environment.

Obstacles

Implementing climate-smart technologies can prove to be challenging due to high upfront
costs, low level of technical know-how, limited extension services and poor access to quality
inputs. In addition, the protected cultivation and irrigation systems are in need of continuous
maintenance. Small and marginal farmers may require custom-hiring service, access to farmer
groups, institutional support and low-cost borrowings.
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Conclusion

To conclude, climate-smart horticulture can enable higher efficiency in agriculture in general
in respect to current climatic conditions. Climate-smart horticulture practices, including using
resistant varieties, appropriate irrigation modes, mulching techniques, methods for protected
agriculture, pest management, commercial rotations, and rainwater harvesting will enable
sustainable and effective vegetable production. Nonetheless, the specific solution is to be
defined depending on the crop, the type of soil, climate and resources. Involvement of
appropriate technologies and expertise of agronomists can significantly improve the
effectiveness of vegetable production.
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