
Sustainable Upland 
Farming 

Productive small-scale upland agriculture in response to  
limited access to natural resources 



Sustainable Upland Farming 

Today, traditional shifting cultivation in northern Thailand is in decline 
 



Sustainable Upland Farming  

In the past, shifting cultivation fields were farmed for 1-3 years before 

being allowed to revert to a forest fallow during which the fertility and 
structure of degraded soils were able to recover 



Sustainable Upland Farming 

Presently, land scarcity, as well as restricted access to farmland, have shortened 

forest fallows and decreased the size of hill fields, negatively affecting  
upland farm productivity 



Sustainable Upland Farming 

Fortunately, various agroforestry options can enhance the sustainability 

of upland farming through the implementation of: (1) soil conservation 
(2) soil improvement and (3) crop diversification 
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Sustainable Upland Farming: Soil Conservation 

One agroforestry soil conservation alternative 

is called alley cropping in which series of  

contour hedgerows comprised of nitrogen- 

fixing trees are used to conserve hill field  

soil.  Crops are grown in the alleys between 

the hedgerows. 

 

 

 

 

 

 

 

Flemingia macrophylla is a nitrogen-fixing  

tree species commonly incorporated in alley 

cropping systems.  Others include Tephrosia 

species, Indigofera teysmanii (white hoary  
pea) and Leucaena.  



Sustainable Upland Farming: Soil Conservation 

However, mixed contour plantings of  

crops such as pineapple offer additional 
soil conservation options 
 
 
 
 
 
 
 
 
 
Besides conserving the soil, pineapple 
fruits boost hill field productivity 
 
 
 



Multi-stemmed Grassy Species 

lemongrass 

napier  

vetiver 
 

Nitrogen-fixing tree species 

leucaena 

flemingia 

pigeon pea 

white hoary pea 
indigofera 

     Broadleaf Food-  

     producing species 

     papaya 

     pineapple 

     rattan 

     Indian Trumpet 
     tea 

Key agroforest  

crops for soil  

conservation 

in contoured 
hedgerows  

Sustainable Upland Farming: Soil Conservation 



Sustainable Upland Farming: Soil Improvement  

In addition to soil conservation, soil improvement with the use of green 

manure/cover crops and appropriate crop residue management are 
important companion practices for agroforestry 



Sustainable Upland Farming: Soil Improvement   

Relay cropping, in which various green 

manure/cover crops, such as rice bean 

(Vigna umbellata), are planted in corn 

fields about one month prior to the corn 

harvest is an important means of  

improving both soil fertility and structure  
in hill fields 
 
 
 
 
Besides relay cropping, with adequate 

management, some green manure/cover 

crops can be incorporated within young 

corn stands towards the beginning of 

the rainy season for improved hill field 

weed control as well as overall soil 
improvement.  This serves as a form of 

cover cropping. 



Sustainable Upland Farming: Soil Improvement 

A few months after the corn harvest  

(during the dry season) mature beans of   

of the relay cropped legumes are  

harvested 

 

 

 

 

 

 

 

 

After threshing and cleaning, the beans 

are sold for supplemental farm income 
or used in animal feeds 

Threshing rice bean vines to collect the seeds. 

Cleaning rice bean seeds prior to marketing. 



Sustainable Upland Farming: Soil Improvement 

The viny legume cover crop residues 

should not be burned, but allowed to 

remain in hill fields to partially cover the 

soil surface, thereby supplementing soil 

conservation and ultimately increasing 

soil organic matter levels following 

decomposition 

 

 

 

 

 

By incorporating the use of green manure 

cover crops, many hill fields in northern 

Thailand have been farmed continually for 

30 years, allowing the occasional  

rotation of upland rice between seasons 

of relay cropped legumes and corn 
 

Rice bean residues covering soil during dry season. 

Upland rice mixed with pigeon pea and sorghum. 



Sustainable Upland Farming: Crop Diversification/Agroforestry 

Besides soil conservation and soil improvement, another important component 

of sustainable upland farming involves crop diversification including agroforestry 



Sustainable Upland Farming: Crop Diversification/Agroforestry 

Many hill fields are too small, steep or 

degraded for field crop production of upland 

rice or corn.  An agroforest alternative is to 

grow diversified mixtures of indigenous 

forest species (e.g., rattan, tea, longan,  

Indian trumpet, forest pepper) along with 

compatible non-native crops such as 

pineapple, banana and coffee. 

 

 

 

In larger hill fields, fruit trees, such as  

mango, can be planted in a widely dispersed 

fashion so as to allow the continued 
production of field crops in-between 

A small but bio-diverse agroforest planting. 

Dispersed planting of mango in a hill field. 



Indigenous forest species 

rattan  bamboo 

prickly ash tea 

forest pepper fan palm 

Indian trumpet longan 
Burmese grape bael fruit 

Perennial orchard and field crop species 

pigeon pea  pomelo 

papaya   cassava 

litchee   lemon grass 

pineapple  banana 
coffee   mango   

Annual field crop species 

wax gourd jack bean 

pumpkin  lablab bean 

upland rice sorghum 

rice bean  cowpea 
corn  chili pepper 

Key crops 

for diversified hill 

fields and agroforest 
orchards 

Sustainable Upland Farming: Crop Diversification/Agroforestry  



Improved Long-Term Fallows: Hill Fallow  

Agroforests 

 
An indigenous and biodiverse improved fallow system 

 
 



Sustainable Upland Farming: Hill Fallow Agroforests 

Prior to fallowing their hill fields, some hilltribe farmers establish 

mixed stands of useful forest plants and other shade-tolerant perennial 

 crops (e.g., tea, rattan, prickly ash and fan palm) in among upland 
rice and corn in a system described as hill fallow agroforests 



Sustainable Upland Farming: Hill Fallow Agroforests 

For instance, this fan palm seedling  

(Livistona speciosa) is growing within  

an upland rice crop 

 

 

 

 

 

 

 

 

Several other types of indigenous  

agroforest plants, including red shoot fig,  

fishtail palm and black sugar palm,  

growing amidst a green manure/cover  

crop in a hill field prior to the agroforest  

fallow 
 



Sustainable Upland Farming: Hill Fallow Agroforests 

A diverse hill fallow agroforest plot 

approximately 2-3 years into the fallow 

 

 

 

 

 

 

 

 

 

 

A mature fan palm standing tall within a  

former hill field that has been fallowed for  
over a decade 



Short-term crops 

upland rice cucumber 

pumpkin  pineapple 

cowpea  banana 

chili pepper corn 
sorghum  papaya 

Long-term crops 

rattan  prickly ash 

tea  fan palm 

forest pepper bamboo 

snowflake tree Burmese grape 
forest banana coffee 
 

Key crops found 

in hill 
fallow agroforests 

Sustainable Upland Farming: Hill Fallow Agroforests 



Long-term Sustainable Upland Farming Management: Fire  
control to preserve crops, crop residue and soil organic matter 

A very important component related to 

the long-term maintenance of hill field 

and agroforest plots is fire protection  

during the long dry season 

 

 

 

 

 

 

 

 

Without fire control measures, including 

the vigilance of the entire community,  

within just a few minutes, wildfires can 

wipe out entire hill field, agroforest and  

orchard plots, such as this young coffee 
plantation 



Long-term Sustainable Upland Farming Management: Fire Control 

Photo by Jason Edwards 

To provide better wildfire protection, firebreaks, with recommended   

widths of 10-15 meters, should be established and maintained around each     
family agroforest plot throughout the dry season 



Sustainable Upland Farming: In Summary 

Through soil conservation, soil improvement and diversified cropping, 

soil degradation in permanent upland fields can be minimized, keeping 
upland farms productive 



Sustainable Upland Farming: In Summary 

Diversified Sustainable Upland Farming (agroforestry) helps to create  

buffer zones that blunt the possible negative impact of upland  
communities upon remaining natural forests 



Sustainable Upland Farming: In Summary 

Additionally, such SUF/agroforestry helps in the preservation of local forest- 

based knowledge and allows hilltribe people to participate in the 
management and stewardship of forest resources 


