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Abstract  

 

The ‘Agroforestry for Livelihoods of Smallholder farmers in Northwestern Viet Nam’ project (2011–

2016) focuses on agroforestry trials on farms in the northwestern mountainous region of the country. 

The objective of the study was to make an inventory of the current upland farming systems and 

identify key strengths and weaknesses of each system, including economic efficiency. The farming 

system diagnosis was based on participatory assessments and focus group discussions and in-depth 

interviews with 45 project ‘farmer co-operators’ in 17 villages in Yen Bai, Son La and Dien Bien 

provinces. The study covered three agro-ecozones and four ethnic groups: < 600 masl, generally 

populated by Kinh (two villages); 600–800 masl, dominated by Thai (six villages) and > 800 masl, 

including H’mong and Kho Mu (nine villages). The economic assessment accounts for annual inputs 

and labor costs. To our knowledge, there was no previous systematic study at this scale. The inventory 

identified over 20 different farming systems. However, regardless of agro-ecozones and ethnicity, the 

predominant land-use on upland slopes was mono-cultivation of staple crops. Over 90% of the farmer 

co-operators grew maize, which was also the main source of income for 82%. The estimated 

economic profit of this system ranged from below VND 1 million to 12.5 million per hectare per year. 

The main drawback of this system was declining soil fertility and yields. In addition, upland farmers’ 

profits were generally low, ranging from VND 2.4 million (maize) through VND 20 million (cassava 

with shan tea) to VND 26 million (tomato)  per hectare per year. Profits were lower at higher 

elevations. This was because 1) in response to declining soil fertility, increased amounts of fertilizers 

were applied but the productivity failed to compensate for increasing production costs; 2) local 

varieties of hill rice and maize seem to have degenerated; 3) farmers sold unprocessed grains and 

tubers at low, and volatile, prices because their market access and storage capacity was limited; and 4) 

the estimated labour costs in this study might be overestimated for distant fields. Farmers, therefore, 

wanted to find alternative farming systems, however, few were aware of appropriate tree-based 

conservation farming practices. Certain types of agroforestry existed on a small scale, for example, 

home gardens with fruit trees or coffee with timber trees or fruit trees as shade (in Son La), cassava 

intercropped with shan tea (in Yen Bai), cardamom under forest canopy (in Dien Bien). This study 

identified several potential agroforestry models, for example, a combination of staple crops for short-

term income, grass strips for protection from soil erosion and feed, and trees for medium-to-longer-

term income. The findings of the study will help identify agroforestry systems with potential for wider 
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adoption and will lay the groundwork for the design or redesign of effective agroforestry research in 

the region. 

 

Keywords: Farming system diagnosis, monocropping, agroforestry, Northwest Vietham, farmers’ 

adoption  
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1. Background 
The northwestern uplands of  Viet Nam are characterized by a sub-humid, tropical climate with frost 

at high altitudes, and many remote and culturally diverse communities. Agriculture is predominantly 

self-subsistent with paddy in the valleys and maize, upland rice and cassava on the slopes. Maize is 

the most important food and fodder crop for most ethnic groups in this region (Hoang 2010). 

However, these farming practices are unsustainable land uses that form a vicious circle of shorter crop 

cycles, no fallow and no protective soil cover during the onset of the rainy season, leading to soil 

erosion, declining yields and unstable livelihoods. Water scarcity further aggravates the difficulty of 

sustaining crop productivity and incomes.  

Starting in 2011, the research project, Agroforestry for Smallholders’ Livelihoods in Northwest Viet 

Nam (AFLI), seeks to improve the performance of smallholders’ farming systems through 

agroforestry. The goal of the project is to establish more diverse and sustainable production systems 

and better income from tree products (Hoang 2011).  

In 2012, after consultation with local farmers and researchers, the project established on-farm trials of 

improved agroforestry systems: maize intercropped with late fruiting longan; maize with ‘son tra’ 

(Docynia indica); ‘shan’ tea (Camellia sinensis var Shan) with fodder grasses; son tra with fodder 

grasses; macadamia with coffee and beans; and Amomum under shade.  

To gain a deeper insight into the economic and environmental limitations of existing farming systems 

and to validate the suitability of the trial agroforestry systems (for example, the selection of plant 

species and the levels of farming intensification, as well as gather data for a planned impact 

assessment), a diagnosis of farming systems was carried out in the 17 research villages in Son La, 

Dien Bien and Yen Bai provinces in May 2012. The diagnosis involved 45 farmers participating in the 

project in 2012, from here on referred to as ‘farmer co-operators’. 

2. Objective 
The overall objective of the study was to document the existing farming systems at the project’s sites 

to further inform the design of the agroforestry research trials and assess the scalability of the tested 

agroforestry systems. There were five specific objectives.  

1. To identify the prevailing farming systems, including current agroforestry systems where 

available, in the three agro-ecological zones of the project’s areas and make a rapid participatory 

assessment of their economic and environmental effectiveness.  

2. To assess the potential economic benefits, as well as the associated risks, of proposed agroforestry 

technologies.  

3. To identify alternatives to the fodder shrubs and tree species previously selected for the on-farm 

trials. The identified species should be economically viable, address soil erosion and soil fertility 

issues, and have potential for widespread planting in the northwestern region.  

4. To confirm or adjust the designs of the agroforestry trials and generate recommendations for 

improvement, that is, additional trials or treatments. The study should also advise on the 

scalability of the improved agroforestry systems. 

5. To collect data on the farming practices of the farmer co-operators. 
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3. Methods 

Study location 

The study was conducted in 17 villages in 11 communes of six districts in the provinces of Yen Bai 

(five villages), Son La (seven villages) and Dien Bien (five villages) (table 1) that had on-farm 

agroforestry trials in the AFLI project.  

The villages were located between 300 and 1250 masl. The number of households in each village 

ranged 55–200. H’mong and Kho Mu people lived in nine villages located at high elevations above 

800 masl; Thai people in another six villages at intermediate elevations of 600–800 masl; and Kinh 

people in two villages at low elevations below 600 masl. Table 1 shows the locations of the villages. 

 

Table 1. List of study villages 

District, Province Commune Village 
Elevation (masl) (agro-

ecozones) 

Number of 

households 
Ethnic group 

Van Chan, Yen Bai Son Thinh Hong Son 

< 600 

295 200 Kinh 

Son Thinh Van Thi 4 327 117 Kinh 

Mai Son, Son La Chieng Chan Sai Luong 600–

800 

650 129 Thai 

Chieng Chan Na Phuong 750 95 Thai 

Co Noi Mon 600 152 Thai 

Co Noi Phieng Hy 720 45 H’mong 

Tuan Giao, Dien Bien Quai Nua Chan 600–

800 

650 48 Thai 

Quai Nua Cha 600–800 68 Thai 

Thuan Chau, Son La Chieng Bom Nhop > 800 1150 84 Thai 

Co Ma Co Ma 1150 66 H’mong 

Long He Nong Coc A 1100–1250 80 Kho Mu 

Tuan Giao, Dien Bien Toa Tinh Che A > 800 1100–1250 55 H’mong 

Toa Tinh Hua Sa A 1000–1250 80 H’mong 

Tua Chua, Dien Bien Ta Phin Ta Phin > 800 1100 55 H’mong 

Van Chan, Yen Bai Suoi Giang Giang B > 800 1100–1250 79 H’mong 

Suoi Giang Pang Cang 1100–1250 116 H’mong 

Tram Tau, Yen Bai Ban Cong Ta Xua > 800 1180 82 H Mong 

 

Methods and data  

The diagnosis was conducted in four steps at each of the 17 villages. 

1. Agro-ecological transect maps were created through village transect walks with 15 residents each. 

Dominant land-use systems associated with different elevation intervals and degrees of slope were 

identified, including current crop varieties, cropping systems and patterns (mono-cropping or crop 

association). Biophysical indicators were registered, such as soil type, erosion status and water 

resources.  
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Figure 1. Participatory village transect map 

 

2. Focus group discussions were conducted with 15 farmers per village, who were selected randomly 

by the team from a list of households. The discussions consisted of semi-structured interviews 

about the village’s farming systems, including the farming calendar and an analysis of the 

strengths, weaknesses, opportunities and threats to the farming and agroforestry systems. The 

purpose was to generate information for a rapid economic assessment of the dominant cropping 

systems. The discussions helped the research team better understand the nature of the challenges 

faced by farmers in their farming practices, provided data on indigenous methods for preventing 

erosion and indicated the levels of farmers’ awareness of agroforestry. 

 

 
 

Figure 2. Focus group discussion, Che A village 

 

 
3. The profit of the farming system per year was calculated as follows: 

Total profit: P = Tn – Cp     [equation 1] 

Where P denotes profit (VND/ha/year), Tn refers to the total income (turnover) (VND/year) and 

Cp is the total cost for all inputs including labor time, seeds/seedlings, fertilizer, pesticides, 

herbicides, tools etc. (VND/year).  
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The resulting economic effectiveness of the dominant farming systems was calculated as the 

average value of all inputs of the most recent harvest season; this information being obtained from 

the interviews with farmers. In reality, the figure varied by household owing to various factors, 

for example, soil quality, slope, investments (fertilizer) and distance from home to the planted 

area.  

All inputs and outcomes were considered to be independent and not influenced by time (that is, 

static). Selling price was counted as the average product price of the latest harvesting season and 

the price of inputs was the price at the time of purchase. The cost of labour was set at 

VND 100.000/day.  

For systems with perennial crops, such as forestry plantations (intercropping of non-timber forest 

product (NTFP) crops under the forest canopy), the economic effectiveness was based on the 

latest harvest using the same principle as above. From this calculation, the effectiveness of the 

system at the first harvest will be negative or very low in comparison to that of subsequent years, 

owing to high initial cost of system establishment. 

4. Household surveys were conducted as structured questionnaires with 45 farmer co-operators. The 

survey aimed to collect baseline information for an impact assessment of the project later 

(questionnaire is provided in annex 1). 

 

4. Result 

Upland landscapes  

Combining the 17 transects shows some common characteristics (the transects for each village are 

provided in annex 2–18).  

As an example, table 2 shows a transect of Nhop village, Chieng Bom commune, dissected into 

typical land uses associated with certain topographical features and the status of soil, water and 

erosion, while the last row provides potential solutions identified by the farmers. 

The highest point of a transect was usually rocky mountains with natural forests, descending along 

steep-to-moderate slopes with mono-cultivation of maize (staple crop) through comparatively flat 

areas with home gardens to paddy rice on the valley floor. 

The quality of natural forests was generally low after years of overexploitation. Timber for housing 

was no longer available and NTFPs were very limited. Few farmers received benefits from their 

forests besides some firewood, medicinal plants and mushrooms. Farmers wanted to plant fast-

growing trees for timber for building material. 

 

 



 

 

-  5 - 

Table 2. Sample transect from a typical upland village, Nhop, in Thuan Chau district (1150 m) 

 

 

 

Land use 

Plantation 

and 

regenerated 

forest 

Cultivated 

area (upland 

crops) 

Home garden Paddy field Home garden 
Cultivated area 

(upland crops) 

Plantation and 

regenerated 

forest 

Slope 
Steep 

(> 15
o
) 

Moderate 

steep (5–15
o
) 

Flat (< 5
o
) Flat Flat 

Moderate steep (5–

15
o
) 

Steep 

(> 15
o
) 

Species 

Acacia 

auriculiformis, 

regenerated 

shrubs 

Cassava 

Canarium, coffee, 

fruit species around 

home garden 

Paddy rice 

Canarium, coffee, fruit 

species around home 

garden 

Cassava 

Bamboo, Acacia 

auriculiformis, 

regenerated 

shrubs 

Soil status 

Rich soil 

mixed with 

gravel, black 

colour, red 

layer beneath. 

Red soil, no 

gravel. 

Rich soil, flat with 

high content humus. 
Rich soil 

Rich soil, high content 

of humus. 
Red soil, no gravel 

Rich soil mixed 

with little gravel; 

black soil, red layer 

beneath. 

Soil layer 20–30 cm 30–40 cm 50–60 cm 50–60 cm 50–60 cm 30–40 cm 20–30 cm 

Difficulties 
Forest quality 

low 

Water scarcity, 

high soil 

erosion 

 Limited area for paddy  

Water scarcity, high 

soil erosion and 

runoff 

Forest quality low 

Potential Solutions 

Forest 

regeneration 

and 

enrichment 

with hybrid 

acacia 

Tree-based 

farming system 

Intercropping timber 

or fruit tree species 

and coffee 

Build irrigation system; 

add manure 

Intercropping timber 

or fruit tree species 

and coffee 

Tree-based farming 

system 

Forest 

regeneration and 

enrichment with 

hybrid acacia 
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Water scarcity was common in nearly all villages. This affected the productivity of crops in several 

ways. First, nearly all agricultural production, especially on slopes, was rainfed. Second, land 

degradation lead to reduced waterholding capacity of the soils, thereby accentuating the water 

deficiency. Third, owing to water shortages, farmers could plant only one (autumn) crop a year while 

the fields were left without groundcover for months and exposed to early rains that accelerated the 

erosion process. 

Farmers commonly said that on slopes the upper soil layer was becoming thinner over the years 

owing to intensive mono-cultivation: the soil is left bare during the months that have the most intense 

rainfall. This has resulted in continuously declining yields. In response, only one of the 17 villages 

(Phieng Hy) had measures to prevent soil erosion, including pipes to divert water and stone fences. Of 

the 45 farmer co-operators interviewed only one (a village leader) used soil-erosion prevention 

measures. Although a majority of the interviewed farmers were aware that soil degradation caused 

crop yields to decrease, none had consulted someone (for example, an extension worker) for a 

solution.  

Farming systems in three agro-ecological zones 

Farming calendar 

Table 3 summarizes a farming calendar for key upland crops by elevation and province. Staple crops 

(maize, hill rice and cassava) were grown in all three agro-ecological zones from April through 

October/November, while peanuts and beans were both intercropped with the main crops and in 

rotation with them. For maize and hill rice, planting at high elevations started one month later than at 

lower elevations and harvests were up to two months later.  

Paddy rice was grown at all elevations where water was available, however, only two villages (Tram 

Tau and Tuan Giao) had sufficient water for two crops per year. Single paddy crops grew from June 

to September and double crops were planted between February and April, harvested in July, and then 

planted again from August to November. 

The dominant cash crops were tea in Yen Bai and coffee in Son La and Dien Bien. Shan tea was 

planted in late spring and early summer (May–July in Yen Bai and one month earlier in Dien Bien) 

and bush tea was planted in the autumn (August–October in Yen Bai). Coffee was planted during 

spring (for example, March–April in Mai Son, 600–800 masl, and one month later in Tuan Giao). 

Sugar cane was grown above 600 masl (Mai Son), planted in January/February and harvested in 

September/October on average three times during three consecutive years. The sugar cane yield 

declined after three harvests and needed to be replanted. 

Tree species were generally planted between May and July in all three provinces. 
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Table 3. Seasonal calendar of key species at the study sites 

Location Elevation 

(masl) 

Plant 

species 

No. of crop 

seasons 
 

Province District Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Son La 

Mai Son 600–800 

Maize 1 
             

Peanut 1 
             

Bean 2   
C1 

          

        
C2 

    
Hill rice 1 

             
Cassava 1 

             
Sugar cane 1 

             
Coffee 1 

  
P P 

         
Paddy 1 

             
Arrowroot 1 

             

Thuan Chau > 800 
Maize 1 

             
Hill rice 1 

             

Dien Bien 

Tuan Giao 

< 600 

Maize 1 
   

C1 
  

C2 
      

Peanut 2 C1 
       

C2 
    

Bean 1 
             

Hill rice 1 
             

Paddy rice 2    
C1 

         

       
C2 

     

> 800 

Maize 1 
             

Peanut 1 
             

Hill rice 1 
             

cassava 1 
             

Coffee 1 
   

P P 
        

Ta Phin, Tua 

Chua 
> 800 

Paddy rice 1 
             

Shan tea 1 
   

P P P 
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Location Elevation 

(masl) 

Plant 

species 

No. of crop 

seasons 
 

Province District Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan 

Yen Bai 

Van Chan 
< 600 

Maize 2  
C1 

           

       
C2 

     
Cassava 1 

             

Paddy 2   
C1 

          

       
C2 

     
Paddy 1 

             
Bush Tea 

        
P P P 

   
> 800 Shan tea 

     
P P P 

      

Tram Tau > 800 

Paddy 2  
C1 

    
 

      

      
 C2 

     

Maize 1   
C1 

   
 

      

      
 C2 

     
Hill rice 1 

             
Cassava   

             

For all three provinces 
Tree 

species 
  

    
P P P 
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Farming systems 

Table 4 below lists the dominant farming systems in the 17 villages according to the three elevation 

levels. Table 5 provides an economic analysis of the systems.  

Low elevations: 300–600 masl 

The dominant farming system was mono-cultivation of staple crops on sloping land; the main species 

was hybrid maize with two harvests per year. Maize varieties were changed based on 

recommendations from the local agricultural extension service. The average yield ranged 3–

5 t/ha/crop. 

The second most common crop was high-yield cassava, planted as monoculture where soil fertility 

had declined and the land could not support maize. The average yield ranged 18–22 t/ha/crop. In 

general, cassava cultivation brought low economic returns owing to low and unstable prices (table 5).  

Paddy rice was planted as monoculture with two crops a year. The average yield ranged 3–5 t/ha/crop, 

depending on local conditions.  

Bush tea was the leading cash crop, however, prolonged droughts had damaged plantations, affecting 

productivity.  

Forest trees were mostly planted on heavily degraded soils unsuitable for agricultural crops. The most 

common species were fast-growing timber, such as acacia, hybrid eucalyptus, Manglietia and Styrax 

tonkinensis. 

Home gardens contained scattered fruit tree species, for example, mango, longan, pomelo and orange 

combined with timber trees or vegetables. No improved agroforests were observed in the studied 

villages.  

The focus groups identified several weaknesses or challenge, strengths and opportunities at this 

elevation. 

Weaknesses or challenges 

1. Inappropriate farming techniques, especially in farm management, post-harvest practices and 

processing of farm products. 

2. Uneven quality of agricultural products owing to different input levels and varieties.  

3. Low and unstable prices of agricultural produce as well as limited market access, resulting in low 

incomes and low investment in farm development.  

Strengths 

1. Kinh people accounted for over 90% of the population at this elevation. They were considered to 

be more advanced in adapting and accessing new farming technologies compared to others. 

2. Available labour and traditionally hardworking. 

3. Good knowledge of cultivating traditional and some newly imported species, such as hybrid 

eucalyptus and macadamia from Australia and fodder grass species. 

4. Land was relatively flatter compared to other elevations.  

5. Land and climate suitable for a wide range of crops. 
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Opportunities 

1. Good infrastructure in terms of transport, services and information exchange. 

2. High-yielding and resistant crop varieties available. 

3. Local people keen on adopting any farming innovation that can bring higher incomes. 

4. Modern cultivation techniques available. 

 

 

Table 4. Farming systems in the study villages, by elevation 
Elevation Topography Site Ethnicity Dominant farming systems 

300–600 m 

 

 

 

Gently sloping Van Thi 4 village, Son 

Thinh commune, Van 

Chan district, Yen Bai 

Kinh • Maize monoculture 

• Cassava monoculture 

• Bush tea  

• Acacia, eucalyptus hybrid 

• Home fruit garden system 

Flat, irrigation 

water available  

Hong Son village, Son 

Thinh commune, Van 

Chan district, Yen Bai 

Kinh • Maize monoculture 

• Cassava monoculture 

• Purple sugar cane  

• Paddy rice, vegetables  

• Home fruit garden system 

• Plantation forest (acacia, eucalyptus) 

 

 

 

 

 

 

 

 

 

 

 

600–800 m 

Steep, rocky 

slopes; water 

scarcity  

Phieng Hy village, Mai 

Son district, Son La 

province 

H’mong • Maize monoculture 

• Beans or pumpkins after maize harvesting  

• Upland rice monoculture 

• Arrowroot (Canna edulis) monoculture 

• Home fruit garden system 

Flat land Mon village, Co Noi 

commune, Mai Son 

district, Son La 

province 

Thai • Maize monoculture 

• Paddy rice monoculture 

• Upland rice monoculture 

• Sugar cane monoculture 

• Cassava monoculture 

• Beans intercropped with maize and cassava  

• Coffee monoculture and intercropped in home 

garden  

• Home fruit garden (mango, grapefruit, longan)  

Sloping land; 

water scarcity  

Sai Luong village, 

Chieng Chan 

commune, Mai Son 

district, Son La 

province 

Thai • Maize monoculture 

• Maize rotated with beans (some households) 

• Cassava monoculture 

• Paddy rice (limited owing to lack of water) 

• Newly established coffee plantation 

• Eucalyptus 

Moderate slopes; 

a bit rocky; water 

scarcity  

Nhop village, Chieng 

Bom, commune, Thuan 

Chau district, Son La 

province 

Thai • Coffee intercropped with fruit trees, native 

Canarium  

• Cassava monoculture 

• Upland rice monoculture 

• Paddy rice: one crop/year 

• Maize monoculture (very little) 

• Eucalyptus hybrid 

Sloping land; 

water scarcity  

Cha village, Quai Nua 

commune, Tuan Giao 

district, Dien Bien 

province  

Thai • Maize monoculture rotated with peanuts within 

a year 

• Cassava monoculture 

• Paddy rice (one crop/year) in rotation with 

peanuts after harvesting 

• Newly established coffee plantation (two years 

ago) 

• Fruit trees: longan, plum, mango  

Flat land; water 

available for paddy 

Chan village, Quai Nua 

commune, Tuan Giao 

Thai • Paddy rice: two crops/year 

• Maize monoculture(rarely in rotation with 
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rice district, Dien Bien 

province  

beans and peanut)  

• Upland rice in rotation with cassava and fallow 

 • Home fruit garden  

 

 

 

 

 

 

 

 

 

 

 

> 800 m 

 

Sloping land; 

water scarcity  

Nong Coc A, village, 

Long He commune, 

Thuan Chau district, 

Son La province 

Kho Mu • Upland rice rotated with cassava and fallow 

• Son tra monoculture with high tree density 

• Son tra and beans 

• Upland rice intercropped with son tra (only one 

household in the whole village)  

• Arrowroot with son tra (only one household) 

Sloping land; 

water scarcity  

Co Ma village, Co Ma 

commune, Thuan Chau 

district, Son La 

province 

H’mong • Maize intercropped with pumpkins 

• Maize monoculture 

• Upland rice rotated with cassava and fallow 

• Upland rice intercropped with H’Mong 

cucumber 

• Terraced rice 

High steep sloping 

land; natural forest 

around the village 

Hua Sa A village, Toa 

Tinh commune, Tuan 

Giao district, Dien Bien 

province  

H’mong • Maize monoculture 

• Upland rice monoculture 

• Local cassava 

• Coix lacryma-jobi monoculture 

• Coffee monoculture plantation (planted in 

2010)  

• Son tra intercropped with upland rice or Pinus  

• Scattered fruit trees: peach, plum, pear 

• Pine, Vernicia montana  

• Amomum under forest canopy 

Sloping land; 

water scarcity  

Che A village, Toa Tinh 

commune, Tuan Giao 

district, Dien Bien 

province  

H’mong • Maize monoculture (small areas intercropped 

with beans or peanuts as subsistence crops)  

• Upland rice rotated with cassava, fallow  

• Upland rice intercropped with H’mong 

cucumber 

• Coix lacryma-jobi monoculture or intercropped 

with H’mong cucumber 

High sloping and 

rocky land 

Ta Phin 2 village, Ta 

Phin commune, Tua 

Chua district, Dien Bien 

province  

H’mong • Maize intercropped with beans and pumpkins 

• Upland rice monoculture 

• Terraced rice  

• Shan tea 

• Cardamom under natural forest canopy 

• Scattered fruit trees: peach, plum, pear 

High rocky sloping 

and  

Giang B village, Suoi 

Giang commune, Van 

Chan district, Yen Bai 

province 

H’mong • Maize monoculture 

• Upland rice monoculture (low economic return) 

• Paddy rice: one crop/year 

• Cassava monoculture 

• Shan tea 

• Manglietia conifer (newly established two years 

ago) 

• Scattered fruit trees: peach, plum, pear 

Moderate slopes; 

irrigation water 

available  

Pang Cang village, 

Suoi Giang commune, 

Van Chan district, Yen 

Bai province 

H’mong • Maize intercropped with pumpkins 

• Shan tea intercropped with cassava 

• Paddy rice as subsistence crop 

Sloping land with 

small proportion of 

stone 

Ta Xua village, Ban 

Cong commune, Tram 

Tau district, Yen Bai 

province. 

H’mong • Maize intercropped with pumpkins 

• Terraced rice: two crops/year 

• Upland rice 

• Cassava monoculture 

• Coix lacryma-jobi monoculture 

• Son tra  

• Pine  

• Scattered fruit trees: peach, plum, son tra 
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Figure 3. Areas of maize cultivation, Che A village (> 800 masl) 

 

 

 
 

Figure 4. Home garden in Ta Phin/Tua Chua (> 800 masl) 

 

Intermediate elevations: 600–800 masl 

The dominant farming practices were mono-cultivation of food crops on sloping land, similar to those 

at elevation below 600 masl. In addition, in Mai Son district in Son La province there were a few 

small-scale agroforestry systems, such as mango or longan intercropped with food crops and coffee 

planted under fast-growing timber species.  

Paddy rice cultivation was restricted owing to water scarcity. In areas without water for the second 

rice crop, peanuts were planted instead of rice. 

Maize dominated both on slopes and lowlands. In some areas, maize was planted in rotation with 

peanuts or beans, giving one crop a year. The average yield of maize per crop was higher than that 

achieved at elevations below 600 masl, especially in Mai Son district where farmers planted hybrid 
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maize varieties with high levels of fertilizers, for commercial purposes, such as DK 9901, CP 888, CP 

333, NK 54, NK 6326, NK 67, NK 66, NK 6654. The yields reached up to 8 t/ha. 

High-yield cassava was harvested annually, while native cassava was planted as perennial crop. 

Usually cassava was planted in rotation with upland rice or maize on degraded land.  

Upland rice was planted as monoculture on hillsides in rotation with cassava. Despite yields being 

low (1.2–1.4 t/ha) and decreasing for years owing to depletion of soil nutrients, it was maintained as 

an important subsistence crop. 

Monoculture coffee plantations had expanded over the last few years. Farmers preferred coffee to 

other traditional food crops because of its higher economic returns. Some common forest tree species 

like Eucalyptus and Canarium nigrum were planted in limited numbers. Fruit tree species in home 

gardens—such as longan, mango, plum and custard apple—were grown scattered through the gardens 

and as shade trees for coffee.  

The key problems and challenges were similar to those at < 600 masl. The main differences were 

owing to greater levels of slope and elevation, water scarcity and soil degradation; limited 

infrastructure; poor access to markets and services; and low investment capacity.  

High elevations: above 800 masl 

The farming systems at high elevations were less diverse in terms of species than at lower elevations, 

primarily consisting of monocultivated staple crops (maize or cassava) on sloping hillsides.  

The crops grown by the H’mong people were mainly for subsistence. Compared with lower 

elevations, farmers at these levels used local varieties of hill rice, maize and cassava with less inputs 

and lower yields. The average maize yield varied 1.5–3 t/ha/year, cassava 10–15 t/ha/year and upland 

rice at most 1 t/ha. Crop yields were said to be declining owing to germplasm degeneration. Some 

crop species were traditionally intercropped or planted in rotation, such as maize intercropped with 

pumpkins or beans, and upland rice with H’mong cucumber. 

Paddy rice was mainly planted on terraces in a traditional agroforestry system: natural forest at the top 

of the hill followed by terraced rice fields and home gardens. 

Figure 5. Coix Lacryma-jobi (‘ý dĩ’) plant and corns 
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Coix Lacryma-jobi (‘ý dĩ’) is a local staple crop that has been planted over a small area since a market 

is not yet available. However, Coix Lacryma-jobi is a potential crop for upland areas thanks to its 

drought tolerance and wind resistance. It can grow well in areas with low nutrient content that are no 

longer suitable for growing upland rice. Coix Lacryma-jobi has an average yield of 2.2–2.4 t/ha, twice 

as high as upland rice. It needs less tending while being resistant to pest and disease.  

In Suoi Giang commune, some farmers started intercropping cassava with the existing shan tea 

plantation to improve the economic return of the system. 

Forest tree species were mainly temperate species with long rotation, such as pine, Vernicia montana, 

Manglietia conifer, Fokienia hodginsii (‘po mu’). In home gardens, common fruit trees were pear, 

plum and son tra. Some households planted son tra for additional income with the support of local 

reforestation projects. 

 

 
 

Figure 6. Traditional agroforestry system, forest-terraced field and 

home garden in Ta Xua, Ban Cong, Tram Tau 

 

 

 

Figure 7. Intercropped maize and beans by H’Mong people in Ta Phin, Tua Chua, Dien Bien 
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In addition to those mentioned, the main challenges at this elevation were poor infrastructure, low 

education levels and limited access to services and information owing to the relatively remote 

locations.  

Input levels 

The input levels differed greatly among the 17 villages, depending on household budgets. For 

example, in lowland areas where maize was cultivated for commercial purposes, farmers applied 1–

1.3 t/ha inorganic fertilizer (NPK) for a production level of 6–7 t/ha. By contrast, in Quai Nua (Thai) 

commune and in H’mong villages, the input levels were significantly lower: 0–0.2 t/ha, with results of 

1.5–2 t/ha. The low productivity at higher elevations was also due to climatic conditions and poor 

access to markets. 

Economic effectiveness of some dominant farming systems in the study 
villages 

The profits obtained from the farming practices of upland farmers were relatively low and oftentimes 

the total income was only just enough to cover the inputs (material and labour). There were several 

explanations for this: 1) the estimated labour inputs for land preparation, planting, weeding and 

harvesting for farms that have fragmented fields—some are sloping, distant and difficult to access—

can be greater compared to those for farms with more easily accessible fields; 2) in response to 

declining soil fertility, farmers increased doses of fertilizer but improvements in yields could not 

compensate for increased production costs; 3) yields of local varieties were generally lower than 

improved varieties, in addition, the quality of local upland rice and maize varieties seemed to have 

degenerated, further resulting in declining yields; 4) farmers primarily sold unprocessed, raw products 

at unstable prices; in many cases, limited market access and storage capacity drove farmers to sell at 

low prices. The estimated economic investments, turnover and profitability of different farming 

systems are shown in table 5. 

Overall, the most profitable systems at high elevations were shan tea with cassava in Suoi Giang, Van 

Chan (VND 20 million (±USD 955) per year) followed by Coix Lacryma-jobi in Toa Tinh, Tuan Giao 

(VND 10 million (±USD 480) ha/year in 2011) and maize intercropped with pumpkins in Pang Cang 

(VND 7.6 million (±USD 363)). At intermediate elevations, coffee in Chieng Bom (VND 15 million 

(±USD 717)), upland rice (VND 13.5 million (±USD 645)) and maize (VND 12.5 million 

(±USD 597)) in Co Noi, Mai Son, were the most profitable. At low elevations, tomato 

(VND 27 million (±USD 1290)) and sugar cane (VND 9 million (±USD 430)). The least profitable 

systems were upland rice in Co Ma, Thuan Chau, and in Suoi Giang, Van Chan, and the paddy rice 

systems in general (VND 0.55 million (±USD 26)). 
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Table 5. Economic effectiveness of selected farming systems 

District Commune Village 
Farming 

system 

Investment/all 

inputs 

(VND/ha) 

Total 

income/turnover 

(VND/ha) 

Profit of 

individual 

components 

(VND/ha) 

System profit 

(VND/ha/year) 

< 600 m 

Van 

Chan 

Son Thinh Van Thi 4 Maize monocrop 10,955,000 12,000,000  1,045,000 

Cassava 

monocrop 

14,450,000 17,500,000  3,050,000 

Hong Son Maize 21,700,000 27,500,000 5,800,000 5,800,000 

Sugar cane 26,050,000 35,000,000 8,950,000 8,950,000 

Tomato 23,700,000 50,400,000 26,700,000 26,700,000 

Peanuts 11,550,000 18,000,000 6,450,000 6,450,000 

600–800 m 

Mai Son Co Noi Phieng Hy Maize 20,155,000 24,000,000  7,845,000 

Upland rice 16,520,000 33,000,000  13,480,000 

Mon Maize monocrop 22,300,000 34,800,000 12,500,000 12,500,000 

Rice 26,220,000 31,500,000 5,280,000 5,280,000 

Sugar cane 37,620,000 47,500,000 9,880,000 9,880,000 

Mango 12,580,000 14,000,000 1,420,000 1,420,000 

Coffee (3
rd
 year) 18,120,000 25,000,000 6,880,000 6,880,000 

Cassava 10,450,000 14,400,000 3,950,000 3,950,000 

 Chieng 

Chan 

Sai Luong Maize monocrop 19,400,000 29,250,000 9,850,000 9,850,000 

Thuan 

Chau 

Chieng 

Bom 

Nhop Coffee (4
th
 year) 40,200,000 55,000,000  14,800,000 

Cassava 5,600,000 8,400,000  2,800,000 

Tuan 

Giao 

Quai Nua Cha 

 

Maize 14,900,000 12,500,000 -2,400,000 5,900,000 

 Peanut 14,100,000 22,400,000 8,300,00 

Paddy 8,600,000 9000.000 400.000 8.700.000 

Peanut 14.100.000 22.400.000 8.300.000 

Ban Chan Maize 14,255,000 21,000,000 6,745,000 6,745,000 

Paddy 26,870,000 28,000,000 1,130,000 1,130,000 

Cassava 15,710,000 21,250,000 5,540,000 5,540,000 

> 800 m 

Thuan 

Chau 

Long He Nong Coc 

A 

Upland rice 8,250,000 10,400,000 2,150,000 2,150,000 

Cassava 20,910,000 24,000,000 3,090,000 3,090,000 

Co Ma Co Ma Maize & 

Pumpkin 

10,305,000 14,400,000 4,095,000 5,120,000 

1,375,000 2,400,000 1,025,000 

Upland rice & 

H’mong 

cucumber 

8,250,000 8,800,000 550,000 975,000 

575,000 1,000,000 425,000 

 

 

Tuan 

Giao 

 

 

Toa Tinh 

 

 

Hua Sa A 

Pine (7
th
 year, resin 

harvesting) 

7,232,000 6,000,000 -1,232,000 -508,000 

Son tra (7
th
 year) 6,332,000 7,056,000 724,000 

Coix lacryma-

jobi 

5,980 16,008,000  10,028,000 

Purple Amomum 

(3
rd
 year) 

24,000,000 27,000,000  3,000,000 

Che A Upland rice 7,360,000 9,600,000 2,240,000 2,240,000 

Maize 9,305,000 15,600,000 6,295,000 6,295,000 
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Cassava 16,380,000 22,500,000 6,120,000 6,120,000 

Tua 

Chua 

Ta phin Ta Phin 2 Maize 11,655,000 12,600,000  945,000 

Upland rice 20,265,000 24,000,000  3,735,000 

Cardamom (3
rd
 

year) 

9.600.000 2.400.000  -7.200.000 

Van 

Chan 

Suoi Giang Giang B Maize 10.680.000 12.000.000  1.320.000 

Shan tea 

(3
rd
 year) 

4.500.000 4.200.000  -300.000 

Pang 

Cang 

Maize & 

pumpkin 

9,655,000 16,200,000 6,545,000 7,595,000 

1,650,000 2,700,000 1,050,000 

Shan tea 

& cassava 

13,000,000 32,000,000 19,000,000 20,250,000 

7,750,000 9,000,000 1,250,000 

Trạm 

Tau 

Cong Ta Xua Maize & 

pumpkin 

10,225,000 13,100,000  2,875,000 

 

 

The profit from maize cultivation varied from VND 945,000 ha/year above 800 masl to 

VND 12,500,000/ha at the intermediate elevation where the climatic conditions (temperature and 

rainfall) seem appropriate for hybrid maize varieties.  

Although paddy and upland rice made minor contributions to household incomes 

(VND 500,000 ha/year) the harvest is indispensable for ensuring household food security.  

Cassava mono-cultivation also generated comparatively low incomes, from VND 3,090,000 to 

VND 6,020,000 ha/year. However, cassava provided an alternative to rice and maize as soil fertility 

began to decline.  

Coffee and shan tea showed relatively high economic returns in some areas, up to 

VND 20,000,000 ha/year. In addition, coffee and shan tea were among the species that farmers 

preferred to gradually replace maize when soils had degraded. Coffee and shan tea generated returns 

from the third year of planting, if planted as seedlings. 

Cardamom planted under forest canopy did not show profit until the third year. 

Potential plant species by agro-ecological zone  

Species that the interviewed farmers considered had potential for being integrated into an agroforestry 

system are shown in table 6.  

Below 600 masl, farmers preferred eucalyptus and acacia because of their suitability to the natural 

conditions and local demand for timber. Of the fruit tree species, farmers preferred late-fruiting 

longan and orange for marketability. 
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Table 6. Species with high potential for agroforestry by agro-ecological zone 

Elevation Species Reason 

< 600 m Hybrid eucalyptus, 

Acacia 

auriculiformis  

In Son La and Dien Bien, these species are in demand for house 

construction because natural wood resources have been overexploited 

Late-fruiting longan This variety gives high fruit quality and late harvesting season  

Orange Traditionally grown in Yen Bai with relative good market price 

600–800 m Coffee Can give high economic returns but requires high investment for 

establishment and annual inputs. Many farmers have been successful 

with coffee plantations 

Macadamia High potential for income generation if able to enter international market  

Canarium nigrum Multipurpose native species gives high value nuts and timber  

Eucalyptus In demand for local use (house construction) 

> 800 m Son tra Native tree species, provides fruit for cash and home consumption, 

shade, soil protection and timber. It can be intercropped with timber 

species or crops. Good market opportunities 

Shan tea Considered a good investment owing to long life (100+ years), high yield 

and good quality of tea (well-developed market locally and for export in 

Yen Bai) 

French peach Can be grown at high elevations on sloping land 

Walnut Grows well at high elevations (Co Ma), gives high yield, good market 

opportunities  

Cunminghamia 

lanceolata Lamb 

(‘sa moc’) 

Provides timber for house construction, can grow well at high elevation  

Amomum 

Cardamom 

Planted under forest canopy, good market opportunities 

 

At 600–800 masl, farmers support eucalyptus and Canarium. Canarium is a multipurpose species 

with long rotation that provides nuts and, eventually, high quality timber. Some plant Canarium as a 

shade tree for coffee. Coffee was preferred in Son La and Dien Bien provinces since it brings higher 

economic returns than traditional maize and cassava cultivation. However, as coffee has a high initial 

investment only better-off farmers can afford the system without loans. 

 Macadamia was a newly introduced species that grows well in the Northwest with good yields 

(4 kg/tree in the 8
th
 year) (Mai Son district) and potential for export to international markets.  

At high elevations, farmers prefer temperate timber and fruit/nut species, including son tra, French 

peach or shan tea. Walnut has shown good growth in Thuan Chau above 1100 masl, and could be one 

option. Amomum with cardamom can be considered as a component under tree canopies. 

Profile of farmer co-operators 

Household characteristics 

Of the total of 45 interviewed farmer co-operators, 42 were men and three were women. Agriculture 

was the main income source for over 95% of the farmer co-operators and the main cash crops were 

maize (82%), paddy rice, coffee or tea (18%) (figure 8).  
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More than half of the interviewees were in middle income households, 12% had high incomes, and 

the remaining (36%) were in poor households (as classified in the village household list (figure 9). 

The average households’ size was 5 and average number of people in working age per household was 

3. 

 

Maize

82%

Tea

7%

coffee

5%

Paddy

2%

Cassava

2%

upland rice

2%

 
Figure 8. Crops provide the main income for households 

 

36%

52%

12%

Poverty level of farmer cooperators

low income level Middle level  high level

 
Figure 9. Income levels of farmer co-operators (n=45) 

 

Land and agricultural farming practices 

Nearly 20% of the interviewees owned 5–19 ha of agricultural land, 42% had 2–4 ha, 31% had less 

than 2 ha and 7% did not possess any land and farmed on rented land. Land boundaries were 

demarcated in most fields with a row of trees or bushes, grass strips or stone fences. 

The distance between houses and fields was less than 3 km (70%) and 3–5 km (30%). The fields were 

accessed by motorbike, if available. 
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Chemical plant protection substrates (mainly pesticide) were used by 75% of the farmer co-operators. 

In general, they used fewer chemicals for maize cultivation than for upland and paddy rice, applied 

herbicide once at the beginning of the planting season, if any, and only rarely during the growing 

period. For rice cultivation, farmers often used chemicals against Scirpophaga incertulas Walker 

(Yellow stem borer). Most could not remember the name of the chemicals. In Ban Cong commune, 

Tram Tau district and Son Thinh commune, Van Chan district, the farmer co-operators used no plant 

protection.  

Figure 10 shows that the most important factors for the farmers in deciding which trees and/or crops 

to plant or which farming system and structure to apply were the product market, land availability and 

capital resources. 
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Figure 10. Most important factors in farmers’ decisions on what trees and/or crops to plant (n=45) 

 

The main factors for good yields, according to farmers, were, firstly, limited soil erosion (mentioned 

by 85% or 38 of the 45 interviewed), followed by water resources, particularly availability (65% or 29 

out of the 45) and soil fertility (52% or 23 out of the 45). Only three farmers mentioned inputs and 

three mentioned health factors. It is clear that soil erosion and declining fertility and water availability 

are a significant problem in the region.  
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Figure 11. Factors limiting productivity, according to farmers (n=45) 
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Regarding the changes in the determinant factors for good yields in the last five years that were 

reported by farmers: the first was declining soil fertility and soil erosion followed by higher input 

levels. 

Tree-planting and agroforestry practices 

Prior to the project, 70% of the farmer co-operators already had trees on their farms for home 

consumption and additional income. The most common fruit tree species were mango, litchi, longan, 

plum, peach, son tra. The most common timber species were melia, acacia, pine, Vernicia Montana, 

Manglietia conifer, Fokienia hodginsii and bamboo species.  

Most trees were planted in home gardens or scattered around the farm: at the top of a hill, on foothills 

or along the contours of slopes.  

The challenges with managing trees were limited land resources, limited selection of species with 

high economic potential (market demand), lack of investment capital, pests and diseases. Other 

problems mentioned by the interviewed farmers were water availability, grazing and insufficient labor 

resources. 

The farmer co-operators had limited knowledge about agroforestry. Prior to the project, none had 

participated in an agroforestry project. Few had even heard the term ‘agroforestry’, however, after 

providing some examples 36 of 44 farmer co-operators (82%) understood agroforestry technologies, 

such as intercropping, taungya, garden-fishpond-cage or forest-garden-fishpond-cage, and 15 farmers 

said they practised some kind of agroforestry on their farms.  

A training needs assessment of extension workers showed that one reason for the limited uptake of 

agroforestry systems was that the extension network was not as active as the farmers wanted and the 

commune workers were not trained in agroforestry. Rather, they typically specialize and/or have 

experience in either agriculture or forestry and only with a few species. 

The main sources from which the farmers learnt about agroforestry were family members and 

neighbours (45%) and mass media (TV, radio, newspapers) (28%).  

All the farmer co-operators were willing to plant more trees on their farm in order to reverse low soil 

fertility, increase soil protection and benefit from the long-term stability of tree-based systems. 

However, they were concerned about the availability of species of high economic benefit and the 

availability of markets. 

Forestry and livestock 

About one-third of the farmer co-operators had been allocated forestland. The forestland area 

generally varied 0.1–3 ha per household, with the exception of one household with a 15 ha plantation 

and 12 ha of natural forest. Only a few households received additional income from their forestland 

by intercropping with food crops or NTFPs, from contracting for forest protection, through payments 

for environmental services’ scheme or selling firewood. 

Nearly 90% of the farmers raised animals, in particular, buffalo, cows, goats and poultry. Of the 34 

farmers raising cattle, over two-thirds practised free grazing on natural grasslands while the remaining 

third used a cut-and-carry system to feed on-farm with natural or planted fodder grasses, particularly 
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elephant grass and VA-06. The most frequent problems concerning animal husbandry were diseases 

(64%), shortage of fodder grass (54%), shortage of labour (23%) and weather conditions (15%). 

Farmers’ knowledge of market information 

All the farmer co-operators sold some of their produce at home (80%), at the farm gate (35%), local 

markets (32%) and at traders’ buying stations (10%). Most had studied market prices before selling to 

collectors or traders. 

The difficulties that farmers encountered when selling their agricultural products were 1) unstable 

prices; and 2) being forced to sell at low prices owing to shortages of cash or lack of storage. Farmers 

encountered difficulties in finding markets for their produce and transporting it owing to poor road 

conditions. 

Gender and labour allocation 

About 95% of farmer co-operators said that within their households final decisions relating to farming 

practices, such as what and when to plant and what to sell at what prices, were primarily made by the 

men after consultation with their wives. In terms of labour division, 80% stated that soil preparation, 

planting and tending was done by all family members. Feeding and looking after animals was done by 

children, women and elderly people.  

5. Discussion and conclusion  
The dominant farming system in all three agro-ecological zones in the three northwestern provinces 

was mono-cultivation of staple crops on sloping land. The poor diversity of farming system structure 

and components made smallholders vulnerable to market fluctuation. Furthermore, the risk of pests 

and crop failure in a monocropping system was high (Lithourgidis 2011). More diversified farming 

systems and crop patterns could be one of the sustainable solutions that provides farmers with more 

income options and contributes to food security during winter (Davis 2012). Agroforestry is one of 

these solutions: it can diversify farming products while addressing environmental problems. 

Furthermore, soil degradation as a result of mono-cultivation, high soil erosion and intensive farming 

practices, along with water scarcity, made it difficult for farmers to maintain crop productivity. 

Farmers were willing to change their farming practices if a better alternative was available. Some of 

them started planting Manglietia, intercropped with food crops in the first years when the tree canopy 

was still open.  

Development of agroforestry in the region is likely to be a good option for restoring soil fertility, 

improving the environmental functions of the ecosystem and enhancing the performance of farming 

systems (Young 1989). Studies also show that simple measures, such as grass strips along contours 

(Phien et al 2012) or green cover with multipurpose species like Arachis pintoi (Argel et al 2005) 

could be used as green mulch to improve soil fertility and reduce erosion for conservation purposes. 

Grass can also be a good fodder resource for cattle, which in turn can provide additional income. 

Given the low income levels of local farmers, agroforestry systems that combine staple crops with 

short-term returns and trees giving middle- and long-term income have high potential for adoption. To 

help curb water scarcity, small farm reservoirs, water impounding structures and other rainwater 

harvesting techniques could be deployed (Bhuiyan et al 1994).  
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With regard to agroforestry, sustainable tree-based farming systems on sloping land are not yet 

developed in the study areas. Traditional agroforestry systems have existed in some locations but at 

very small scale. Farmers and extension workers’ knowledge about sustainable farming and 

agroforestry practices was limited. The limited adoption of agroforestry in the study areas could be 

partly due to limited activities, or capacity in, agroforestry of the local extension network. In order to 

deliver the message about sustainable agroforestry to the region, the extension networks at the local 

level should be strengthened. It is to recommend that along with the implementation of on-farm 

research trials, a capacity-building program in agroforestry for the extension network should be 

carried out.  

Farmers in the study village were willing to plant more trees but were concerned about species that 

have high market potential and the amount of land needed. Agroforestry can only be promoted if 

important preconditions for wider adoption are ensured (Wood 2012); the most essential being 

availability of markets and land. We also recommend that, along with promoting the adoption and 

expansion of agroforestry, support is provided to develop markets and processing techniques for 

agroforestry products. 

The list of farmers’ preferred species (table 6) included species that were selected for the trials in the 

project: late-fruiting longan, macadamia, son tra, shan tea and Amomum. This confirmed that the 

selected species were relevant to local conditions. However, given the severity of soil degradation and 

erosion in the study areas and the tree densities designed for the trials (4 x 4 m or 5 x 5 m), the project 

should consider additional measures to reduce erosion and restore soil fertility while the trees are still 

small. Grass strips and green groundcover could be suitable solutions. 

To meet the local demand for fast-growing timber for construction, eucalyptus trees or others could be 

scatter-planted with crops. 

Home gardens at high elevations could be improved by adding temperate fruit and nut tree species 

with economic potential, such as persimmon and French peach or walnut.  

In summary, agroforestry has great potential to be promoted in the study areas and it is also a suitable 

time for any intervention or farming innovation. However, given the low investment capacity of 

farmers, the fragmentation of land resources and the limited knowledge of extension workers and 

farmers about agroforestry, the adoption of agroforestry will be challenging. Incentives policy in 

agroforestry and land tenure should be designed and implemented along with other technical 

measures. 
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