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Abstract

Highland agriculture faces significant challenges due to poverty, environmental
degradation from monocropping in unsuitable areas, climate change, and economic
shifts. These factors severely impact farmers' ability to adapt and modify their cropping
systems. To address this, the Highland Research and Development Institute (HRDI)
has been developing agricultural systems that support environmental restoration
and income generation, particularly by promoting environmentally friendly farming
systems. Recognizing the insufficient diversity of existing crops and livestock to meet
current changes, HRDI conducted a study to identify suitable alternative crops
and livestock and develop integrated farming models for three different altitude zones.

The study aimed to identify appropriate plant/animal species and
environmentally friendly agricultural models on highlands, increasing species diversity
beyond the previously adapted systems to ensure income generation and promote
sustainability in production and land use. Key findings show that structuring farming
systems through the integration of crops and livestock should focus on diversifying
and building on farmers' existing production base. This involves retaining current crops
while appropriately introducing alternative crops and livestock into the system. This
approach enhances system diversity, reduces economic risk, and increases adaptive
capacity to climate change. Implementation is based on site-specific zoning and
collaborative plot-level planning with farmers, considering factors like altitude, slope,
soil, water, light, and climate, as well as efficient resource use.

Integrated farming models by altitude: 1) Altitude > 1,000 meters
(5 main models): Focuses on Arabica coffee, Assam tea, and fruit tree systems
(e.g., Hass avocado, plum, macadamia), integrated with cash crops (e.g., salad greens,
bell peppers in greenhouses) and field crops (e.g., maize, upland rice). Economic
livestock/insects include the Indian Hive Bee (Apis Cerana) and livestock (pigs, chickens).
II) Altitude 500-1,000 meters (5 main models): Includes shaded Arabica coffee,
Assam tea, and diverse fruit tree systems (e.g., Buccaneer, Pinkerton avocado, litchi,
rambutan, Robusta coffee, and cocoa), integrated with greenhouse vegetables
and  field crops (e.g., corn and upland rice). Economic livestock/insects include
the Indian hive bee, cattle, pigs, and native chickens. Illl) Altitude < 500 meters
(3 main models) : Emphasizes fruit tree systems (e.g., mango, longan, rambutan, durian,
cocoa, and Robusta coffee), integrated with greenhouse vegetables (e.g., Chinese
cabbage and morning glory) and field crops (e.g., corn, rice, and rattan). Economic

livestock/insects include cattle, pigs, native chickens, layers, frogs, and catfish.



The knowledge and technology supporting the adaptation of environmentally
friendly agricultural systems are categorized into four major areas: 1) Productivity
enhancement, 2) Natural resource conservation, restoration, and utilization, 3) Social
knowledge, and 4) Technology for managing and increasing the value of agricultural
waste. This comprehensive knowledge covers the entire production chain, promoting
economic, social, and environmental sustainability, and can be specifically applied
based on altitude, enhancing the resilience of agricultural systems to climate change,

reducing the risks of monoculture, and diversifying occupational choices.
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