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Introduction 

What a tumultuous and bloody history the United States shares with Viet Nam, 

yet what thoughts do Americans spare beyond the war that had such a profound affect on 

our nation. I must admit that before beginning this research project, my knowledge of 

Viet Nam was limited to general geography, wartime scenes from Forrest Gump, and pho. 

The United States is intimately connected with what can be characterized as one of the 

bloodiest periods in Vietnamese history. Until now, what time had I dedicated to looking 

beyond second-hand accounts of wartime atrocities or culinary descriptions on 

Vietnamese restaurant menus? Absolutely none; thus, why I chose to study Viet Nam. 

Not surprisingly, the study of agriculture in particular has provided a greater 

understanding of Viet Nam and its people in general. Even when researching farming and 

food production, one constantly encounters Viet Nam‟s controversial and violent 

conversion to one of the few remaining socialist countries in the world. Farming, and 

those whose livelihoods depended on it, was not spared the effects of war, quite the 

opposite. It was forced smack-dab in the middle of the political dogma that surrounded 

the decades of war and unrest that symbolize the 20
th

 century in Viet Nam. But what 

came out of war was a country that would rapidly rise to compete in the global 

agricultural economy. Viet Nam and her people rely heavily on the production of 

horticultural crops. Sustainable development of those production systems will be a 

deciding factor in Viet Nam‟s continued growth. In this paper, I will attempt to expand 



upon the past, present and future of Viet Nam‟s horticultural industry with respect to 

environmental and economical sustainability.  

The Land and People 

 Viet Nam is the thirteenth most populated country in the world with roughly 88.5 

million people living within its borders. By total land area, however, Viet Nam ranks 

sixty-fifth with 331,210 square kilometers. Seventy-two percent of Viet Nam‟s 

population, approximately 63.7 million people, lives in rural areas (Central Intelligence 

Agency, 2010). Viet Nam‟s cultural history has deep associations with agriculture, 

originating from a people whose “appreciation of stillness” led them to develop paddy 

rice cultivation as early as 10,000 BC (Embassy of the Socialist Republic of Vietnam, 

2010). This is reflected in the modern era by the fact that over fifty percent of the 

population works in the agricultural sector, which is famous for producing rice, coffee, 

tea, cashews, and pepper among many other commodities.  

 Geographically, Viet Nam is a land divided. It has three distinctive environs, each 

further divided based on factors such as elevation, rivers and weather.  

To the north, the Red River Delta, stretching over 3,000 square kilometers, 

dominates agriculture. Centuries of flooding have led to the extensive establishment of a 

dike system, allowing half the region to be successful at double-cropping wet-rice 

cultivation (Federal Research Division, 2005). However, these fields, once provided with 

the minerals and nutrients essential for plant growth by silt deposits, now require 

fertilizer application due to the thousands of kilometers of dikes (Encyclopædia 

Britannica Online, 2010).  Northern Viet Nam is governed by a monsoon climate, 

although it is said to have four distinct seasons. To the north and northwest of the 



expansive delta plains lie increasingly hilly or mountainous regions (Embassy of the 

Socialist Republic of Vietnam, 2010).  

Central Viet Nam is a land of high plateaus, narrow plains and extreme weather. 

Running parallel to the coast, the Annamese Cordillera (Truong son) reaches peaks in 

excess of 1,800 meters (6,000 feet). The mountain range occasionally juts into the South 

China Sea and communication across the region is known to be difficult. The plateaus of 

the southern portion of central Viet Nam consist of the highly conserved regions with 

elevations around 250 meters above sea level and the highly eroded regions with 

elevations ranging from 760 to 1,500 meters above sea level (Encyclopædia Britannica 

Online, 2010). These plateaus are known for their fertility, although unable to rival the 

productivity of either of the major river deltas, and are largely dedicated to the cultivation 

of temperate cash crops (Embassy of the Socialist Republic of Vietnam, 2010).  

Southern Viet Nam is dominated by the Mekong River delta, which stretches over 

40,000 square kilometers. The Mekong River itself is 4,220 kilometers long (Federal 

Research Division, 2005). Originating in China, it splits into nine tributary rivers upon 

entering Viet Nam, giving it the name Cuu Long (Nine Dragons) River. Because of this 

river delta, the south is the foremost producer of rice for the country. Unlike the north, 

the south has only two seasons: the rainy season and the dry season (Embassy of the 

Socialist Republic of Vietnam, 2010). 

Agriculture in Viet Nam: A Volatile History 

 Within the last one-hundred years, Viet Nam has been plagued by war and 

political upheaval. Not surprisingly, much of this unrest centered on agriculture, 

especially when socialist political theory came into play. The documentation of 



agricultural production systems in Viet Nam is far from vast and the majority of 

information on the topic stems from the 1950s or later. Because of this, much discussion 

of agriculture is through a political lens. Although this approach is probably appropriate 

given the extreme importance of political structure to farmers during this time frame, it 

makes the study of historical production systems complicated, not to mention slightly 

aggravating.  

 The predominant unit of agricultural production in Viet Nam is the individual 

household (Kerkvliet, 2006). Because of this, I will be focusing on the household-level of 

farming, rather than the business-level as would be appropriate for other countries. The 

status of household farming in Viet Nam fluctuated wildly in the twentieth century. 

Under French colonial rule, farmers were largely reduced to tenants or laborers, paying 

exorbitant rents equal anywhere from fifty to seventy-five percent of crop output (Nam et 

al., 2000b). With the need for land dire, the push for revolution stemmed largely from the 

agricultural class. The Geneva conference officially ended French rule in 1954, 

temporarily splitting Viet Nam in two. The Democratic Republic of Vietnam in the north, 

governed by the Communist Party, had redistributed most of the land, previously owned 

by the French or indigenous landlords, by 1956. In the south, the opposite happened. 

Land use was regulated by a free-market economy and once again farmers were reduced 

to the tenants of large land owners. Realizing their mistake too late, the Vietnamese-

American government began land redistribution in 1970. But revolution had already 

rooted in the minds of discontented farmers, the government was overthrown and the 

country reunited in 1975 (Kerkvliet, 2006). 



 Before reunification, farmers in the north only had control over production for a 

short period of time. However, from 1955 to 1959, when the main unit of production was 

the individual household, food production increased at an amazing rate. In 1959, the 

north produced 5.7 million metric tons of food
1
, which was more than double the output 

of a record year before the revolution. Nevertheless, the government, inspired by socialist 

theory, forced mass collectivization. By 1960, sixty-eight percent of all northern farmland 

was in low-grade agricultural cooperatives and that number would only continue to rise 

over the next twenty years. Production tanked; the first year after mass-collectivization 

saw an over one-million tonnes reduction in food output. Production under agricultural 

cooperatives would never reach the levels of food output seen under individual household 

production (Nam et al., 2000b). 

 With the reunification of Viet Nam in 1975, the government forced agricultural 

cooperatives on the south. Land had only been redistributed to southern farmers in 1970 

and the abrupt loss of their land rights caused massive resistance. A year after fifty-

percent of households in the south were formed into agricultural cooperatives, the system 

collapsed (Nam et al., 2000b). 

 When farmers in Viet Nam reclaimed the land and were able to dictate its use, 

production soared. Conversely, when autonomy was eliminated, production decreased 

significantly. After the failed implementation of agricultural cooperatives in the south, 

the government began implementing laws that increased peasant farmers‟ rights to the 

land and success was reflected in increased output. Before increased autonomy, yearly 

output between 1976 and 1980 averaged 13.4 million tons (Nam et al., 2000b). After 

steps toward the restoration of farmers‟ rights, yearly output over the ten year period 
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 All food output measurements are in paddy equivalents  



between 1986 and 1995 increased to 27.5 million tons. Instead of having to import food, 

Viet Nam was finally producing in excess (Nam et al., 2000a). 

Vuon-Ao-Chuong 

 There is a Vietnamese saying that aquaculture is the most profitable activity and 

agriculture the second (Nhat canh tri, canh vien) (Luu, 2001). The traditional Vietnamese 

farm exemplifies this, integrating systems of aquaculture and agriculture. This system is 

called Vuon-Ao-Chuong (VAC), which means Garden-Pond-Livestock pen. Information 

on historical production practices in Viet Nam revolves largely around VAC systems. 

Following suit, I will focus on the structure of VAC farms as they are connected to the 

individual-household production unit that I wish to stress.  

 VAC farms are comprised of three sections: the pond in which fish are raised, the 

garden where vegetables and fruit crops are grown, and the pen where livestock, such as 

pigs and 

water buffalo, 

are reared. 

The pond is 

filled with 

water by rain, 

or due to a 

high water 

table, and is 

supplemented with wastes from the kitchen and house which is built near-by. Water from 

the pond may be used for irrigation of vegetable and fruit crops. Waste products of crops 

Figure 1. VAC System details based on a northern, upland farm (Luu, 2001) 



are used to feed the livestock, in addition to the weeds from the pond that may also be 

used. Manure from the livestock is then used to fertilize crops, but also to feed the fish 

within the pond. It is a highly integrated system, each section relying on another (Luu, 

2001). Figure 1 demonstrates a typical VAC system that could be found in a northern, 

upland territory. The many arrows showing the connections between different parts of the 

farm effectively demonstrate just how interdependent the different activities are. 

 Theoretically, this system has many different aspects of sustainability when 

viewed in a modern context. VAC farming is economically viable, as it allows for a 

diversified income base that would enable farmers to survive the fluctuation in prices for 

various crops. The raising of livestock along with horticultural crops lessens the need for 

outside fertilizer inputs as local manure is easily provided. This lessens chemical 

fertilizer inputs, which have known deleterious effects on soil health when used 

repeatedly, and would also lower production costs for farmers. The use of manure and 

human waste, however, would need to be closely watched and regulated so that crop 

contamination is prevented. This could be accomplished through the composting of 

material rather than its direct application to fields. A successful VAC farm would also 

come very close to being self-sufficient. Nevertheless, these conclusions assume a world 

where every family had enough land to produce a varied number of crops in addition to 

raising livestock. The VAC system of integrated agriculture-aquaculture would work 

primarily in locations with suitable soil for diversified crop growth, adequate forage land 

suited for animal use, and ample water sources for aquaculture and irrigation. 

Although there is a central theme, VAC farms vary depending on locality. 

Northern VAC systems will look very different than southern VAC systems, and within 



the north and the south, upland farms will be different from lowland farms. Obviously a 

large difference is the variation in crops produced between regions. An upland farm in 

northern Viet Nam might produce watercress, sweet potato, sugarcane and oranges while 

a lowland farm might grow papayas, litchi, water spinach and tomatoes (Luu, 2001). 

Farms would also vary dependent on available space. A coastal farm could occupy 

anywhere from 2,000 to 5,000 square meters (Man, 2008), while a North Viet Nam 

lowland farm would be much smaller.  

Agenda 21: Sustainability in Viet Nam 

“Sustainable development is defined as the development that satisfies the needs of the 

current generation without compromising the capacity of future generations to satisfy 

their own needs. Sustainable development represents an explicit recognition that social, 

environmental, and economic needs must be integrated and met in balance with each 

other for development to be sustainable in the long term.” (Anonymous 2010) 

 

 Agenda 21 is a program of the United Nations that was fully revealed at the U.N. 

Earth Summit in Rio de Janeiro in 1992. The program is aimed at addressing 

development concerns through a global partnership, focusing on the integration of the 

social, environmental and economic (The United Nations, 1993). Viet Nam joined 

Agenda 21 in 2004 and began implementation at both the national and local level (Anh, 

2010).  

Agenda 21 in Viet Nam is largely focused on the dissemination of technology 

throughout the country in order for sustainable development to be achieved at all levels of 

society, from small villages to urban metropolises. One example of this is the Green 

Productivity Program. In one village, the program aimed at reducing pesticide and 

fertilizer inputs and increasing the usage of integrated pest management practices, 

including other goals (Anonymous 2010). 



One advantage of Agenda 21 is that it is an international program with numerous 

agencies, organizations and countries involved. Viet Nam has benefited from the 

globalized aspect of this program, with many large-scale projects being funded from 

outside sources, such as Sweden (Swedish Embassy, 2010). Access to additional 

resources, especially for a country such as Viet Nam, could prove invaluable to the 

implementation of sustainable development. However, its size could also become a 

hindrance as large programs are prone to have cumbersome bureaucracies and slow 

implementation of projects.  

Another benefit of Agenda 21 is its clarity. It is a comprehensive plan, rather than 

just a broad definition that could be interpreted in multiple ways. Agenda 21 itself is forty 

chapters long encompassing topics as diverse as poverty, biotechnology and hazardous 

wastes (The United Nations, 1993). It allows for sustainable development in the most 

complete sense, never neglecting one aspect of development in favor of another.  

Where Viet Nam Stands 

 Although its presence in horticultural production has only been felt relatively 

recently, Viet Nam has quickly become one of the top producers of many commodities. 

In a relatively short period of time, Viet Nam went from needing to import food to being 

one of the top exporters of rice and other food crops. Viet Nam‟s GDP for 2009 was 

estimated to be around 91.76 billion USD. Agriculture contributes 21.4 percent to that 

total, compared to the 1.2 percent that agriculture contributes to the United States‟ GDP. 

26.5 million people work within the agricultural sector, comprising over fifty percent of 

Viet Nam‟s labor force, and as I stated above, the majority of those people work at the 

household level (Central Intelligence Agency, 2010). 



 Viet Nam‟s agricultural statistics are not frequently translated into English, so in 

order to discuss Viet Nam‟s current production levels I will be relying on the statistics 

published by the Food and Agriculture Organization of the United Nations. The 

categories as defined by the FAO are individual commodities for those crops that have 

international importance and general groupings for those commodities that are of only 

local importance. An example would be that while strawberries warrants its own 

statistical category, fruits such as pawpaw, pomegranate, elderberry and loquat are 

produced at a small-scale so they are lumped into the general category of fresh fruits.  

 As of 2007, Viet Nam‟s top horticultural crops included fresh vegetables (of local 

importance)
2
, cashew nuts (Anacardium occidentale), coffee (Coffea spp.), pepper (Piper 

spp.), cassava (Manihot esculenta), and fresh fruit
3
, among others. Using FAO estimates 

from 2007 and 2008, two figures have been compiled detailing the different relationships 

between horticultural crops in Viet Nam. Figure 2 compares crops based on the total area 

that has been harvested in hectares. The crops with the most area in production were 

cassava, coffee, vegetables and cashews.  Figure 3 compares crops based on their overall 

value for 2007 in international dollars. The FAO states that international dollars “are 

international prices expressed in a common currency (usually the US Dollar, hence their 

name) that were developed within the framework of GDP international comparisons” 

(Food and Agriculture Organization of the United Nations, 2009). 

                                                 
2
 This category includes vegetables such as bamboo shoots (Bambusa spp.), celery (Apium graveolens), 

watercress (Nasturtium officinale) and others. 
3
 This category includes fruits such as litchi (Nephelium litchi), loquat (Eriobotrya japonica), pomegranate 

(Punica granatum) and others.  
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Figure 2: Total Harvested Area (Ha) for the top ten crops with regard to production area in Viet Nam for 

2008 (Food and Agriculture Organization of the United Nations, 2009) 
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Figure 3: Total value (Int. $1000) for the top ten crops with regard to value in Viet Nam for 2007 (Food 

and Agriculture Organization of the United Nations, 2009) 



 Coffee, cashews and vegetables consistently show up in the top three horticultural 

crops for both comparisons. Not surprisingly, Viet Nam is the top producer (by both 

quantity and value) of cashews, the second largest producer of coffee and the third for 

vegetables. Also, although not apparent in the graphs I have presented here, Viet Nam is 

the top producer of pepper (Food and Agriculture Organization of the United Nations, 

2009). 

 Statistics regarding the number of growers specifically for horticultural crops do 

not seem to exist for Viet Nam. However, there are statistics detailing the number of 

farmers in general, but they are of limited relevance when considering horticultural crops 

since those numbers are most likely dominated by rice production. The only delineation 

of statistics for agricultural production is between annual and perennial crops, with no 

reference as to what those categories may encompass. According to the General Statistics 

Office of Viet Nam, for 2008 there were 24,215 perennial crop farms and 34,361 annual 

crop farms (General Statistics Office of Vietnam, 2010). Whether or not these numbers 

includes agricultural cooperatives is left unexplained, however. Annual crop production 

is concentrated largely in the Mekong River Delta with a total of 25,982 farms. It is safe 

to assume that the majority of those farms are for rice production as the Mekong River 

Delta is the hub for rice farming in Viet Nam. Perennial crop production is concentrated 

in the Central Highlands and South Eastern portions of the countries (General Statistics 

Office of Vietnam, 2010). Unfortunately, the applicability of this data is limited due to 

the aforementioned lack of definition as to what perennial crops encompass.  

Current Production Practices 



 As is demonstrated by the above tables, Viet Nam produces a wide range of 

horticultural crops. Due to this fact, this section will focus mainly on the production 

practices for the most pertinent crops. Vegetables, cassava, coffee and cashew will be 

discussed due to their dominant position in horticultural production. In addition to these, 

lychee (Lichi chinensis) production will also be discussed. Although lychee does not 

control as large a share of the market as the other crops do, it is representative of the 

regional fruit crops that hold significant local importance.  

Similar to historical production practices, information on current production 

practices for Viet Nam is largely inconsistent and varies widely among different 

horticultural crops. Although it may be pertinent when discussing other countries to 

consider state-of-the-art production systems, this is not the case for Viet Nam due to the 

dominance of the household unit in horticultural production. The discussions that follow 

focus only on field production. As has been stated numerous times previously, the main 

unit of horticultural production in Viet Nam is the individual household, especially in 

rural areas. Most households such as these cannot afford to cover their fields in high-

tunnels let alone greenhouses. To focus the conversation of sustainability in Viet Nam on 

the most modern modes of production would not be helpful for those people who depend 

the most heavily on horticulture, rendering the conversation useless.  

 Vegetables: 

 It has been posited that Viet Nam has the highest per capita vegetable 

consumption in tropical Asia, a consumption that continues to increase (Johnson et al., 

2009). Vegetable farms in Asia in general follow the same basic principles. Most are 

smaller than two hectares with many below half a hectare. Vegetable growers in Asia can 



be placed into four main categories: (i) subsistence farmers; (ii) specialized market 

gardeners; (iii) vegetable growers who inter-crop; and (iv) sporadic vegetable growers 

(Johnson et al., 2009). Johnson (2009) labels specialized market gardeners and inter-crop 

vegetable growers as increasing in importance and prevalence. Specialized market 

gardeners are described as growers located in “urban or peri-urban areas who grow a 

range of vegetable types […] with more than one crop per year” and inter-crop vegetable 

growers are those “who grow vegetables on a commercial scale as a crop after or between 

rice, wheat, [or] maize […] with specialization in one or two types of vegetable” 

(Johnson et al., 2009).  

Vegetable production in Viet Nam is concentrated in two regions: the Red River 

Delta in the north and the Mekong River Delta in the south (WorldBank, 2006). 

According to a WorldBank report on the subject, increasing vegetable production is 

integral to decreasing poverty rates among rural farmers. This is based on the fact that 

high-value crops, such as fresh vegetables and fruits, require higher employment rates 

than normal staple crops such as rice and maize
4
 (WorldBank, 2006).  

Unfortunately, there are currently major problems within the vegetable production 

sector in Viet Nam. Plagued by unsafe application of pesticides, the industry is faced with 

increasing consumer fears of food poisoning (Van Hoi et al., 2009). The Viet Nam Food 

Administration reported 133 cases of food poisoning in 2005, with an additional 4,000 

people injured. The Ministry of Health (MOH) for 2007 reported 7,329 people injured by 

chemical residues on produce, 55 of who died (Van Hoi et al., 2009). MOH estimates that 

                                                 
4
 The numbers for this claim are as follows: Fruit and vegetable production requires labor costs between 

VND 250,000 and VND 8,510,000 per hectare. In comparison, rice requires between VND 470,000 and 

VND 790,000 per hectare. In addition to this, crops such as corn and sweet potato only require, on average, 

VND 200,000 per hectare. (WorldBank, 2006) 



chemical agents are responsible for twenty-five percent of food poisoning cases 

(WorldBank, 2006). A survey of 1,300 households around Hanoi between 1994 and 1999 

showed that 28.6 percent of vegetables had chemical residues that were anywhere from 

two to six times higher than the maximum residue limit (MRL), and pesticides in use 

often include banned products such as Wofatox and Monitor (Ministry of Agriculture and 

Rural Development, ). These numbers put the application of pesticides in a position of 

extreme importance when looking at the production of vegetables in Viet Nam.  

In response to the prevalence of food contamination by pesticide applications, the 

Vietnamese government developed the voluntary label of „safe vegetables.‟ To be 

qualified for the „safe vegetables‟ brand, farmers must comply with certain regulations 

including, but not limited to: (i) the separation of production areas from industrial and 

domestic wastes; (ii) the use of only decomposed manure; (iii) irrigation with water 

uncontaminated by industrial and domestic activities; (iv) heavy use of integrated pest 

management practices, supplemented only by low-toxic pesticides; and (v) products must 

meet MRL requirements (Van Hoi et al., 2009). The dissemination of certain 

technologies to farmers have helped them meet the „safe vegetables‟ standards. One such 

technique is hydroponics, which allows farmers to produce vegetables in areas with soils 

contaminated by heavy metals or that have high salinity (Ministry of Agriculture and 

Rural Development, ). However, hydroponics is expensive and many vegetable producers 

do not have the capital to invest in such a system.  

A more widely spread technique is the use of shade-houses for the production of 

vegetable crops, especially more sensitive ones such as mustard greens (Brassica juncea) 

and Chinese cabbage (Brassica rapa var. parachinensis). These shade-houses can be 



constructed with a variety of different materials. The frames can be made either from 

metal or from more sustainable materials such as bamboo or wood, which are much 

cheaper albeit much less sturdy (Simmons and Scout, 2007). The frames are covered by a 

mesh weave or net. Farmers in Cu Chi district outside of Ho Chi Minh City found that a 

looser weave is better at raindrop dispersal, an important aspect during monsoon season, 

and lasts much longer than a fine 

weave (Simmons and Scout, 

2007). Figure 5
5
 demonstrates 

the use of shade-houses, 

constructed with a wooden 

frame, in the production of leafy greens. 

The dispersal of raindrops is also important in the reduction of pests and pathogens, as it 

limits the amount of soil splashed onto the produce, thus reducing the need for chemical 

applications. In addition to a loose weave, farmers use rice hulls, a resource abundant in 

Viet Nam, to cover soil for additional protection against backsplash (Simmons and Scout, 

2007).  

Despite a growing demand for safe vegetables, most vegetable production in Viet 

Nam follows the “pesticides-addicted conventional agriculture” that has dominated since 

the restructuring of the country in the 1980s (Van Hoi et al., 2009).  In general, pesticide 

use in Viet Nam has increased drastically in recent years. In 1991, around 15,000 tons of 

pesticides were used, a number that increased to 76,000 tons in 2007. The highest 

pesticides use per hectare in Viet Nam is in vegetable production, a fact that negatively 

impacts the industry and is far from sustainable (Van Hoi et al., 2009). 
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 (Simmons and Scout, 2007) 



Cassava (Manihot esculenta): 

Whereas vegetable production is concentrated in the Red River and Mekong 

deltas, cassava production occurs throughout Viet Nam. Figure 6
6
 demonstrates the 

breadth of its production. Cassava does not rank 

as high on farmer‟s priorities as it garners a 

relatively low price (with frequent fluctuations) 

and has a generally low yield. Due to these and 

other factors, cassava production is increasingly 

relegated to soils with lower fertility in favor of 

cash crops such as cashew, coffee and fruit trees 

(Kim et al., 2000). Fortunately, cassava is well 

adapted to poor soils, although lower fertility 

does affect yield.  

Techniques for cassava production do 

tend to vary between different agro-ecological 

zones in Viet Nam, but not widely. Cassava 

is typically propagated through asexual 

means with most farmers taking cuttings from their own stock rather than purchasing 

stems. Depending on the region, farmers plow anywhere from one to three times. 

Harrowing, a technique that improves soil tilth and smoothes out any clods created by 

plowing, is practiced by approximately half of all cassava farmers. Nearly all labor in 

cassava production is human or animal, with tractors accounting for only a small 

percentage of cultivation in a few southern provinces (Kim et al., 2000). Chemical 
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fertilizers are not generally applied to cassava crops and cost of fertilizer only accounts 

for approximately fifteen percent of total production cost. Occasionally farmers apply 

animal manure to maintain soil fertility, typically in the range of five to seven tonnes per 

hectare. Compared to many vegetable crops, which can produce multiple harvests per 

year, cassava takes ten to twelve months to reach harvestable maturity. There are multiple 

points at which cassava can be harvested during its development. What the cassava is 

used for depends on its maturity at harvest: crops harvested before six months tend to be 

used for boiling whereas the application of cassava in the textile industry might require 

crops harvested in the ten to twelve month range (Kim et al., 2000).  

The biggest obstacle to the sustainability of cassava production in Viet Nam is the 

fact that in many regions it is produced in monoculture. This makes it less sustainable for 

both environmental and economic means. Being produced in monoculture repeatedly 

greatly reduces soil fertility, especially when viewed in combination with the fact that 

most cassava farmers do not apply additional fertilizers to their fields. In addition to that, 

monoculture of cassava greatly increases soil erosion (Kim et al., 2000). Combined, these 

two factors add up to decreasing cassava yields, a serious situation for a farmer growing a 

crop with greatly fluctuating prices. Cassava prices are also generally the lowest in 

remote communities where poverty is already rampant and yield highly important (Kim 

et al., 2000). This also brings the economic effects of monoculture into focus, especially 

with a crop like cassava. Farming is the main source of income for many families in Viet 

Nam and a bad year for cassava prices could mean devastation.  

The practice of intercropping is used mainly within the southern provinces of Viet 

Nam, with only ten percent of northern farms using the technique. Intercropping helps 



maintain soil health and fertility. Crops frequently planted for intercropping with cassava 

are maize, groundnut, black bean and mungbean (Kim et al., 2000). While this technique 

has the benefit of improving soil health, farmers who practice intercropping also have the 

added advantage of a diversified income base. Most farmers are persuaded to begin 

intercropping because of the economic factors, although increased soil health also 

maintains economic security through the preservation of crop yields (Kim et al., 2000).  

Coffee (Coffea sp.): 

 As of 2005, coffee exports contributed anywhere from six to ten percent of Viet 

Nam‟s total export revenues (Rios and Shively, 2005). Currently, they are the second 

largest producer of coffee behind Brazil, specializing largely in Robusta varieties (Food 

and Agriculture Organization of the United Nations, 2009). In seventeen years, from 

1983 to 2000, total area in coffee production increased from 25,000 hectares to 500,000 

hectares. This twenty-fold increase more than demonstrates the importance of coffee 

production to Vietnamese farmers (Tiem and Minh, 2001). While Viet Nam is the second 

largest producer of coffee in the world, the recent plunge in global coffee prices and the 

negative international opinion of Viet Nam‟s coffee quality have greatly increased the 

importance of expanding and improving coffee production (Nhan, 2005).  

 Coffee cultivation has a long history in Viet Nam, although the boom in output 

occurred only after reunification in the 1970s. Historically, coffee plantations were 

strictly owned by the French, usually encompassing two hundred to three hundred 

hectares (Tiem and Minh, 2001). As of 2001, however, most coffee farms were between 

0.5 and 3 hectares, with approximately 500,000 households contributing to production 

(Tiem and Minh, 2001). When coffee planting was rapidly expanding during the 1980s, 



little attention was paid to the quality of plant sources being used. Unfortunately, most 

Robusta varieties planted during that time ended up  being susceptible to leaf rust, as well 

as having low yields and small bean sizes, contributing to the negative opinion of 

Vietnamese coffee (Tiem and Minh, 2001). This fact makes it difficult for Viet Nam to 

compete in the world market, decreasing the economic viability of the coffee crop in the 

long term. Newly established coffee farms are using far superior stock to ensure the 

quality and competitiveness of their products, although the stigma of poor quality coffee 

will be difficult to overcome with many of the hectares still in production being of the 

lesser quality varieties. However, programs have been started with the goal of grafting 

high-yielding clones to the poor quality coffee rootstocks currently in fields (Tiem and 

Minh, 2001). 

 Aside from the poor quality of coffee trees, production in Viet Nam faces other 

unsustainable practices. The rapid increase in coffee production in the 1990s resulted in 

the severe deforestation of many coffee producing provinces (Anonymous 2002). The 

province of Dak Lak, located in the central highlands, lost twenty-thousand hectares of 

forest per year over a twenty year period (Anonymous 2002). Coffee is traditionally 

produced in the presence of shade-trees and windbreaks, but the high demand for coffee 

led to the increased exploitation of all available land (Tiem and Minh, 2001). This gross 

deforestation has subsequently resulted in the increased erosion and loss of soil fertility in 

many areas.  

 Most Robusta coffee is produced in southern Viet Nam, which has a dry season 

from November to April. In certain areas, such as the western highlands, the dry season 

unfortunately overlaps with coffee tree flowering (Tiem and Minh, 2001). Coffee trees 



are highly sensitive to drought stress and if not properly irrigated, entire crops can be lost. 

Typically, coffee requires 2,500 – 3,000 cubic meters of water per hectare in order to 

ensure a high yield. In areas where groundwater is scarce, coffee production puts extreme 

stress on ecological systems and irrigation has also become increasingly expensive, 

accounting for approximately twenty-five percent of all production costs (Tiem and Minh, 

2001). The tax-free status of groundwater has led to coffee farmers inefficiently irrigating 

their fields (Anonymous 2002).  

 The use of organic fertilizers in Viet Nam is relatively widespread. Organic 

sources such as cattle manure, coffee husks, cover crops and others are applied to coffee 

farms in order to maintain soil fertility and health. Despite these inputs, chemical 

fertilizers are also frequently applied (Tiem and Minh, 2001). Fertilizer trials for Robusta 

varieties have shown that yields of greater than 3 MT/ha can be maintained through the 

application of 250-300kg N, 100-150kg P2O5 and 250-300 kg K2O/ha/year (Tiem and 

Minh, 2001). However, high-yielding farms in Viet Nam regularly use at least 1.5-2 MT 

of chemical fertilizers per hectare per year. This considerable over-application has been 

tied to significant ecological problems including water pollution and soil degradation due 

to lowered pH (Tiem and Minh, 2001).    

 Cashew (Anacardium occidentale) 

 Viet Nam has the lofty goal of earning USD $1 billion from the export of cashews 

by the end of 2010 (Lewis, 2010). Major obstacles to this goal are surprisingly similar to 

those that faced the coffee industry during its early development. Before cashew was 

recognized as a major horticultural crop worth cultivating, the trees were mainly used for 

shade on private property. When the popular tree nut‟s economic viability was 



recognized, seeds from high yielding trees were used to establish crops for future 

production. Unfortunately, yield in cashew has extremely low heritability leading to 

unreliable yield from seed propagated trees (Chau, 1998). Due to this, between 1995 and 

1998, 30,000 ha of cashew trees were cut down and replaced with higher yielding crops 

such as mango and longan (Chau, 1998). There have been efforts since the mid-1990s to 

replace low-yielding, seed propagated trees with vegetative clones from superior stock. 

However, this is a tremendous task and the Ministry of Agriculture and Rural 

Development (MARD) is still attempting to phase out old varieties (VNA, 2009).  The 

most successful technique in Viet Nam for vegetative production of cashews is through 

cleft grafting (Chau, 1998). Cleft grafting is a technique that allows for stock to be much 

larger than the scion portion and is commonly used when a varietal change is necessary 

for an orchard (Texas AgriLife Extension Service, 2010).  

 Due to the way in which the cashew industry was established in Viet Nam, with 

low yielding, inferior varieties, there is little to no active maintenance of cashew trees. 

Farmers frequently encounter inadequate yields, so what capital they have is rarely 

applied to their cashew trees. Rather, they use their resources on other, more reliable 

crops. A study from 1996 showed that, of the farmers surveyed, less than forty-percent 

applied fertilizer to their cashews with only fifty-six percent practicing any pruning 

techniques (Chau, 1998). Surprisingly, the lack of maintenance is fairly common in 

global cashew production. In India, one of the largest producers of cashew in the world, 

the majority of farmers use no fertilizers at all (Montealegre et al., 1999).  

 Despite its traditionally low yields, cashew‟s importance in the reduction of 

poverty in rural areas is rapidly increasing. Binh Phuoc, a southern province known as 



Viet Nam‟s cashew capital, proves how cashew can be an integral part in poverty 

reduction, especially for ethnic minorities (Ministry of Agriculture and Rural 

Development, 2010). Viewed as a better alternative to rubber production for individual 

households, cashew is less labor intensive and requires a much lower initial investment 

(Ministry of Agriculture and Rural Development, 2010). These two aspects of cashew 

production suit it perfectly for poor households attempting to increase income. Farmers 

are also encouraged to plant cacao (Theobroma cacao) in addition to cashew in order to 

diversify their income base. One farmer in Binh Phuoc province earned USD $4,347 

(VND 80 million) per hectare due to his intercropping of cashew and cacao (Ministry of 

Agriculture and Rural Development, 2010).  

 Cashew, due to various qualities, is a fairly sustainable crop. It is a very hardy tree, 

with most trees planted on degraded soils that could not be easily used for other crops 

(Chau, 1998). Cashew is also relatively drought resistant, although consistent irrigation 

does increase yields, and so it is highly adapted to Viet Nam‟s long dry seasons without 

requiring the amount of water that other crops do, such as coffee (Chau, 1998), 

(Montealegre et al., 1999). Cashew is susceptible to a multitude of pests and diseases, 

including leaf miner (Acrocercop sp.), stink bug (Helopeltos antonii), wedworm 

(Oiketicus sp.), leaf spot disease (Pestalotia sp.) sooty mold (Capnodium sp.) and many 

others (Thanh Phuong). However, the nature of the cashew tree prevents the over-

application of pesticides as they negatively affect fruit set (Montealegre et al., 1999).  

 Lychee (Lichi chinensis) 

 The three major crops discussed previously are all introduced, non-native crops. 

Cassava and cashew are both native to South America and coffee has its origins in north 



eastern Africa. Southeast Asia is home to a variety of different fruit species that are not 

largely marketed in the rest of the world. Nevertheless, their importance for local 

production and consumption is undeniable. As of 2008, over 225,000 hectares of fresh 

fruit were being harvested in Viet Nam, a thirty-two percent increase from ten years prior. 

Fresh fruit is also the fifth highest grossing commodity in Viet Nam (Food and 

Agriculture Organization of the United Nations, 2009) and lychee is included in that 

figure. Lychee is just beginning to break into the American market, usually seen as a 

flavor for drinks and characterized by its strong, sweet-and-sour taste. 

 Since most lychee production occurs in the north, most techniques discussed will 

pertain to northern climates. Like both coffee and cashew, the lychee industry began by 

sexually propagating lychee trees through seed. Currently, however, this practice is rarely 

chosen as the means of propagation. Instead, in order to maintain quality, air-layering and 

grafting have replaced seed as the main means of establishing new orchards. When first 

established, young lychee trees require significant amounts of water. In order to avoid the 

necessity of irrigation, new orchards are usually begun during months where rainfall is 

high (Hai and Dung, 2002)
7
.  

Orchards largely follow two main designs. Raised-bed models are used for 

lowland production while orchards located on steep land follow common contouring 

practices (Hai). Information could not be found about raised-bed systems for Viet Nam, 

but there are many sources detailing comparable raised-bed systems used for lychee 

production in Thailand lowlands. Beds are typically between four and six meters wide 

with two meter ditches running between (Sethpakdee, 2002). Water levels are controlled 

                                                 
7
 For northern climates, those times appropriate for orchard establishment are from late February to mid-

May and mid-August to October (Hai).  



through an outer dike and are kept at fifty centimeters high. In Thailand, these dikes that 

run through the orchard are the main means through which irrigation and pesticides are 

applied, as boats are able to pass along them (Sethpakdee, 2002).  

Lychee production has evolved greatly since its inception. Historically, growers 

did not practice good training and pruning techniques and would usually only remove 

diseased or damaged shoots (Hai and Dung, 2002). Through extension programs, 

however, most growers now have the knowledge to properly and competently care for 

their fields. Some orchards are intercropped with such things as soybean, groundnut and 

pea. This has proven to be useful in reducing the necessity for mulching and weeding 

(Hai and Dung, 2002). With regard to irrigation, opportunities for water exploitation are 

generally low for lychee production. As was mentioned above, lychee is grown during 

times of year where rainfall alone is adequate for growth. In addition to this, lychee is 

commonly grown on steep terrain and much of those areas do not have open access to 

water resources (Hai and Dung, 2002).  

The issue of diseases and pests affecting lychee is both positive and negative from 

a sustainability standpoint. Viet Nam has few problems with either pests or diseases when 

it comes to lychee production. However, when problems do arise, the most common 

practice to eradicate them is the application of either insecticides or fungicides, in 

addition to proper cultivation techniques (Hai and Dung, 2002). While chemical 

applications are considered unsustainable due to their heavy reliance on fossil fuels and 

their tendency to pollute environments, it seems that pesticide and fungicide applications 

are kept to a minimum through proper orchard care and by the simple fact that lychee is 



largely unaffected by pests (Hai and Dung, 2002). No mention of integrated pest 

management or biological control systems was found with regard to lychee in Viet Nam.  

Overall, lychee is regarded as having enormous potential for production increase. 

Nevertheless, there are a number of factors that need to be overcome before this potential 

is transferred into reality. Lychee is a highly perishable fruit and Viet Nam does not have 

the necessary infrastructure to accommodate lychee processing and export. As of 2002, 

seventy to seventy-five percent of all lychee produced was consumed in local markets 

(Hai and Dung, 2002). Expansion of the lychee industry would require heavy investment 

in post-harvest technologies in order to facilitate easier export to surrounding countries, 

especially China. Similar to cashew and coffee, lychee production suffers from the lack 

of high quality varieties. This issue would also have to be addressed in order for 

continued growth of the industry (Hai and Dung, 2002).  

An Integration of Historic and Current Production Practices 

 When it comes to the integration of historic and current production practices, 

there is not much that can be applied to Viet Nam. As I explained above, information on 

historical production practices revolves mainly around VAC farming which is seen as the 

model for all traditional Vietnamese farming. VAC farming, however, does not pertain to 

any specific crop, but rather is an integrated system of multiple crop production in 

addition to livestock and aquaculture.  

 One theme that can be taken from the production aspects of all the crops 

discussed in this paper is that when it comes to individual household production, 

monoculture may be the most detrimental practice when considering economic security. 

Price is one of the major concerns for cassava, coffee, cashew and lychee. Cassava and 



coffee both have severely fluctuating prices, mainly declining, due to market variations 

(Kim et al., 2000; Tiem and Minh, 2001). For cashew, the inferior varieties that Viet 

Nam‟s industry began with have not been completely phased out. Those farmers without 

access to higher quality varieties may find it hard to compete and thus may encounter 

detrimental economic effects (Chau, 1998). Finally, lychee has the unfortunate qualities 

of (1) being highly perishable and (2) having a small window for harvest. Combined with 

the lack of infrastructure for post-harvest processing, lychee farmers encounter the 

inconvenient situation of being unable to sell their entire harvests (Hai and Dung, 2002).  

 In an economic respect, VAC farming would be the highest ranked sustainable 

practice and monoculture the lowest. VAC farming, with its production of perennial fruit 

crops, annual vegetable crops, fish and livestock, is the exact opposite of monoculture 

farming. It sustains families because it provides the security of multiple crops. When 

coffee prices declined sharply, monoculture households in Dak Lak province suffered 

enormously. Many fell into extreme debt and because they lacked the knowledge to 

produce other crops, many were forced to work as hired laborers for other farmers, a far 

from lucrative position. In comparison, households with diversified crop production, 

although still affected by the decline in coffee prices, escaped the dire situation of those 

who chose to produce solely coffee (Anonymous 2002).  

 VAC farming versus monoculture should also be viewed for its environmental 

aspect. Monoculture is known to cause the decline in both soil fertility and health, leading 

to the eventual decline in yield and general vitality of the crop. It is common knowledge 

that stressed plants are more susceptible to diseases and pests, a situation that will lead to 

the increased need for pesticides and other chemical applications. If soil and 



environmental health can be maintained, less stress will be placed on the plants. The 

plants will then be better able to resist both pest and disease stress, lessening the need for 

chemical inputs. 

 Figure 7 details the different aspects of the five horticultural crops discussed in 

the previous section. It is very apparent that each crop has both sustainable and 

unsustainable portions when considering current production practices in Viet Nam and 

properties of the crop in general.  

 Crop Sustainable Aspects Unsustainable Aspects   

Vegetables 

 Poverty reduction 

 Easily implemented IPM 

practices (“Safe 

Vegetables”) 

 Over-application of 

pesticides 

Cassava 

 Multiple food and industrial 

uses for crop 

 Food security 

 Adaptation to poor soils 

 Indeterminate harvesting 

period 

 High potential for 

intercropping 

 Fluctuating prices 

 Monoculture production 

 Low yield 

 High labor requirements 

Coffee 
 Poverty reduction 

(declining) 

 Low global price due to 

flooded market 

 High application of 

chemical fertilizers 

 Poor quality of coffee trees 

in Viet Nam 

 Exploitation of water 

resources for irrigation 

needs 

 Rapid deforestation  

Cashew 

 Drought-resistant, low 

irrigation requirements 

 Low application of 

pesticides due to nature of 

cashew 

 Poverty reduction 

 Low initial investment cost 

 Poor quality of cashew 

trees in Viet Nam 

 Lack of maintenance and 

fertilizer application 



Figure 7. Different properties of five major crops and their production in Viet Nam considered from a 

sustainability standpoint.  

 I will not be focusing my following sections on the sustainable production on a 

specific crop. Rather, I will be centering my discussion of sustainable horticultural 

production on poverty reduction. Farmer empowerment through poverty reduction will 

lead to the increased ability of rural communities to support and adopt sustainability 

measures. Many sustainability practices would be more easily implemented if farmers 

were able to move far beyond subsistence farming. Within my discussion of poverty 

reduction, I will be including vegetable and coffee production due to their central position 

in the Vietnamese horticultural industry.   

Sustainable Development for Small Producers 

 Efforts made toward increasing the sustainability of Viet Nam‟s horticultural 

sector must begin with the small, family producer. While larger producers do exist within 

Viet Nam, individual growers are the base of the horticultural industry. Within a 

developing country such as Viet Nam, economic security for those who might be 

forgotten in light of rapid industrialization should be of top priority.  

 The main challenge to implementing any large-scale sustainable overhaul will be 

the simple fact of how production is organized within Viet Nam. Due to the sheer number 

of small-scale farms, dissemination of new technologies and acquiring the capital needed 

to do so will be unavoidable obstacles. Initially, efforts will have to be concentrated on 

peri-urban production areas supplying large cities, such as Ho Chi Minh City and Hanoi. 

Lychee 

 Poverty reduction 

 Low irrigation requirements 

due to drought resistance 

and environment 

 Few diseases and pests that 

affect yield 

 Insecticide and fungicide 

applications main way to 

deal with diseases/pests 

 Lack of necessary post-

harvest infrastructure 



Hopefully success from programs begun in urban areas will encourage increased 

investment in future programs extending to rural areas as well.  

Farmer Field Schools 

 Viet Nam has already experienced prior victories to the dissemination of 

agricultural knowledge through Farmer Field Schools (FFS). Most FFS programs have 

dealt with educating farmers in Integrated Pest Management (IPM) techniques across all 

types of agricultural commodities. Begun on a national scale in the early 1990s, FFS 

focused mainly on rice production due to its dominating role in Viet Nam‟s agricultural 

industry (Nhat Tuyen, 1997). Since then, however, efforts have been expanded to a 

number of commodities and have been funded by many institutions outside of Viet Nam, 

such as the Food and Agriculture Organization of the United Nations (FAO) and The 

Plant Protection Centre of the Norwegian Crop Research Institute (NCRI) (van den Berg, 

2004).  

 The integration of IPM practices across all commodities nation-wide would be a 

worthwhile step in transforming Vietnamese horticulture. Vegetable production 

especially would benefit enormously from IPM in light of the increasing food concerns 

throughout Viet Nam. There has already been proven success at implementing IPM into 

horticultural crop production. An FAO study from 1999 to 2001 evaluated the 

effectiveness of FFS programs at disseminating IPM practices in tea production across 35 

villages, comparing approximately 875 FFS farmers and 875 non-FFS farmers (van den 

Berg, 2004). The study revealed a greater than fifty percent decrease in pesticide use. 

Interestingly enough, yield was reduced slightly for FFS farmers, but net profit still 

increased by thirteen percent due to lowered investment in pesticides(van den Berg, 



2004). Interviews from the study also revealed that approximately half of participating 

non-FFS farmers had adopted at least one FFS technique taught to them by other farmers 

(van den Berg, 2004). Participants recognized the benefits of the practices taught during 

FFS programs and so techniques were dispersed through the communities. 

 Farmer field schools have the potential to support a widespread, grass roots 

movement in Vietnamese agriculture and horticulture. Lack of education is one of the 

principal limiting factors in crop quality and security as well as a major obstacle for 

economic growth in small communities. Problems such as the lack of proper orchard care 

for coffee, cashew and lychee could be slowly eradicated with FFS training and other 

avenues could also be explored. Establishment of a local network of FFS programs is the 

ideal channel through which sustainable farming practices could be disseminated.  

GAP – Good Agricultural Practices 

  Marketability and safety are two issues that plague Viet Nam‟s horticultural 

industry. Farmer field schools can help correct this situation through the dissemination of 

much more than just IPM and cultural practices. Viet Nam producers need a system 

through which they can label their products and their production systems as safe and 

sustainable. GLOBAL G.A.P. is “a private sector body that sets voluntary standards for 

the certification of agricultural products around the globe” (GLOBALGAP, 2010). GAP 

stands for “Good Agricultural Practices” and is a pre-farm-gate standard that is concerned 

with “product safety [and] environmental and labour standards” (GLOBALGAP, 2010). 

Producers in over one-hundred countries participate in GAP standardizations, including 

many in South East Asia. Vietnamese participation in these standards would increase the 

exportability of horticultural crops exponentially. Currently, GAP efforts in Viet Nam 



seem to be concentrated on aquaculture products, such as shrimp. One producer 

participating in GAP production in Viet Nam is the Vin Hoan Corporation, a company 

that specializes in the processing and exportation of pangasius/basa fish. It is clear from 

their website that Vin Hoan Co. uses their GAP certification as a marketing tool aimed at 

proclaiming their rigorous sustainability efforts (Vin Hoan Corporation, 2010).  

 Implementing GAP standardizations would be initially limited to producers 

supplying major urban areas and those in a position to export to surrounding countries. 

This is largely due to the fact that certifying agencies would need to be established before 

any major progress could be made and it is more likely for these agencies to be located in 

metropolitan areas. Pressure for the implementation of this system would have to come 

from suppliers, retailers and exporters, rather than the growers themselves. GAP is a 

business-to-business label and is not actually visible to individual consumers. Rather, it is 

beneficial for retailers and other intermediaries to have a reliably safe source for their 

products. There is no doubt they would be willing to pay more for it, especially in areas 

where there is upward pressure for higher quality produce.  

 It would be valuable to integrate GAP policies with the „Safe Vegetables‟ 

program mentioned previously. To have similar requirements for both programs would 

give growers more incentive to participate. Not only would they be able to sell their 

produce to intermediaries for a premium, but they would also be able to use the „Safe 

Vegetables‟ label if they desired to sell at fresh-market venues. These two positive 

aspects combined with the increased profits found by farms participating in IPM practices 

would convince many producers to make the switch to GAP farming systems.   

Crop Diversification and the Beginning of Modern VAC Systems 



 The greatest benefit gained from VAC farming is probably economic security. 

Farmers have a diversified crop base to rely on, rendering them less susceptible to 

changing commodity prices. As has been repeatedly mentioned, the sustainability of any 

production system in Viet Nam must address economic security for small-scale farmers. 

Rural poverty is rampant in Viet Nam, especially within ethnic minority populations, and 

economic empowerment for farming communities can only help the continued 

development of Viet Nam‟s horticultural sector.  

 Supporting farmers to increase crop diversification poses some complicated 

questions. Many farms would have to be restructured and the substantial monetary 

obstacles would have to be overcome. Initial investments would vary widely across 

regions depending on numerous variables such as current farm structure, natural resource 

availability, labor availability, market pressures, and environmental factors. If a perennial 

crop, such as coffee or fruit trees, was a proposed part of the system, there would be a 

period of establishment before farmers saw significant economic returns. This could 

greatly reduce the number of farmers who are willing to participate in crop diversification 

programs.  

 One system that could be incorporated with the efforts to increase crop 

diversification in Viet Nam is agroforestry. Agroforestry is defined as: 

“Land-use systems and technologies where woody perennials (trees, shrubs, 

palms, bamboos, etc.) are deliberately used on the same land management unit as 

agricultural crops and/or animals, in some form of spatial arrangement or 

temporal sequence. In agroforestry systems there are both ecological and 

economic interactions between the different components” (Sinclair, 1999)  

 

Agroforestry, especially in the United States, typically refers to production systems 

where woody perennials are used as lumber sources. However, there is a tremendous 



amount of room for variation in agroforestry production systems. Nevertheless, more 

variation would require more research on the part of agricultural organizations in Viet 

Nam. It is unclear as to what extent agroforestry has been researched in relation to Viet 

Nam, although there are current projects considering the integration of agroforestry into 

traditional agriculture systems for the purpose of poverty reduction (ACIAR, 2009).  

 Agroforestry systems can become exceedingly complex, so much of the research 

into crop diversification in Viet Nam would have to focus on the implementation of 

agroforestry. To demonstrate the intricacies of agroforestry practices, figures 8 and 9 on 

the next page outline some of the interactions between crops in these systems that must 

be taken into account before implementation. Figure 8 looks at the different categories of 

interactions that are generally considered when agroforestry practices are executed. With 

respect to the issues that are of greater concern when researching sustainable farming 

systems, such as soil conservation, crop yields and nutrient availability, figure 9 states 

whether these processes are negatively or positively affected within agroforestry systems 

dependent on climate.  

 Research would have to be conducted in order to figure out which horticultural 

crops would be best suited for agroforestry and integrated cropping systems. Due to the 

complexity of the situation, multiple research plots of considerable size would have to be 

considered; however, the possible return from these systems, both environmentally and 

economically, would be worth the allocation of resources.  



 
Figure 8. Processes between trees, crops and soil in tropical agroforestry systems. (Rao et al., 1998) 

 

 
Figure 9. Net effects of agroforestry-hedgerow systems dependent on climate, assuming moderately fertile 

soil. (Rao et al., 1998) 



Future Research 

 The three aspects of continued sustainable development outlined above have 

varying levels of research needs. Crop diversification is the sector in need of the most 

research. The interaction of multiple crops in the many diverse landscapes of Viet Nam is 

a very complex affair. Conversely, the effectiveness of farmer field schools in the 

dissemination of pertinent agricultural information has been repeatedly proven. 

Summarized below are some questions for future research and challenges that might be 

encountered within each proposed development plan.  

 Farmer Field Schools 

 Advantages 

 Can be highly localized, and thus suited to individual community 

needs 

 Can cover a broad variety of agricultural needs from IPM to 

general cultural practices 

 Proven effectiveness 

 Disadvantages 

 Access to farmers, since timing outreach programs with year round 

production systems could prove difficult 

 Focus: if funding is achieved, emphasis of FFS programs might be 

placed on agronomic, large production crops  

 Funding 

 Research Questions 

 How can farmer field schools best serve a large population with 

varying crops, economic means and cultural backgrounds? 

 Can FFS programs truly be applied to practices beyond IPM? 

 How quickly do farmers adopt practices taught in farmer field 

schools and to what extent? 

 

GAP: Good Agricultural Practices 

 Advantages 

 Increased marketability both within Viet Nam and surrounding 

countries who import Vietnamese goods 

 Disadvantages 

 Slow establishment time: independent certifying agencies have to 

be founded and GAP advertising must gain acceptance within 

Vietnamese retailers 



 Possibility of limited applicability: GAP certification might only 

be feasible for either 1) producers near major cities or 2) large 

producers 

 Funding 

 Research Questions 

 Is there an actual economic return from producers who go through 

the process of GAP certification? 

 Would it be feasible to merge the „safe vegetables‟ label with GAP 

certification? Would that entice more producers to participate? 

 Can GAP certification be expanded to a large enough scale to 

actually impact sustainability efforts in Viet Nam?  

 Which crops would benefit the most from GAP marketing? 

 

Crop Diversification and Agroforestry 

 Advantages 

 Crop diversification leads to greater economic security 

 Crop diversification combined with crop rotation reduces the 

prevalence of crop specific diseases and pests 

 Incorporating perennial crops into agricultural landscapes 

improves general health of the farm ecosystem 

 Agroforestry helps maintain biodiversity in threatened ecosystems 

 Disadvantages 

 Possible long establishment period 

 Crop diversification would have to be coupled with increased crop 

education, as farmers would potentially be producing a multitude 

of new crops 

 Funding 

 Research Questions 

 Which crops would be best suited to agroforestry systems in the 

different vicinities of Viet Nam? 

 At what size would farms benefit from VAC integration and 

agroforestry implementation? Would small farms see enough 

economic return to make these production systems feasible? 

 

 

Experimental Vuon-Ao-Chuong Farm 

 Since highly controlled production systems, such as greenhouses, are not feasible 

for the majority of horticultural producers in Viet Nam, experiments testing sustainability 

for those structures will not be discussed here. Instead, I will pose an experiment intended 

to explore modern approaches to the Vuon-Ao-Chuong farming systems. Although the 



idea of VAC farming may be highly idealized, as many traditional production systems are, 

the possible environmental and economic returns from such a system deserve to be 

investigated. The plan detailed below is a rudimentary beginning to a topic that is much 

too complex for the scope of this paper.  

Design 

 The experiment needs to reflect a small-scale farm as closely as possible in order 

to guarantee that results will be applicable to farmers who do not hold a large amount of 

land. Since many farms within Viet Nam work between one-half and two hectares of land, 

the experimental farm should not exceed three hectares in size.  

 
Figure 10. General components of upland and lowland VAC farms in northern Viet Nam 

(Luu, 2001) 

 It would be beneficial to establish both an upland and lowland experimental VAC farm 

in order to test the new practices in different environmental settings. The sizes for these 



two experimental plots would roughly follow the above suggestions. However, more 

space may be allocated to perennial crop and tree production because of the need for 

more experimental analysis on agroforestry production systems rather than for 

aquaculture and livestock.  

 The point of this experimental VAC farm is not simply to recreate historical 

production practices, however. Instead, modern sustainability practices should be 

incorporated into production in order to see the interaction between elements of multiple 

systems. One such practice is the safe vegetable production previously described. 

Methods include using shadehouses and rice hulls in order to reduce rain damage, erosion 

and the spread of disease. The goal for vegetable production in these VAC farms would 

be to attain „safe vegetable‟ certification. Test plots with conventional production 

methods could be established in order to compare the economic returns of „safe 

vegetable‟ labeling.  

 The larger part of the experiment would be the incorporation of agroforestry into 

the VAC production system. Agroforestry would concern mainly the perennial crops on 

the farm which could include coffee, cacao or tea. One main component of agroforestry 

with these three perennial crops is the establishment of shade-trees. The proper culture of 

shade trees gives many advantages to farmers including: 

 Crop life extension 

 Pest and disease reduction 

 Additional income (if shade trees are also used for timber) 

 Adverse weather protection (such as wind, rain and hail) 

 Improved soil fertility and structure 

 Reduced water use due to the reduced evapotranspiration rate of the 

shaded crop (Beer, 1987) 

 



Agroforestry can take multiple forms and because of that it is highly adaptable. 

Agroforestry can also be incorporated into livestock rearing in the form of silvopasture, 

which is the integration of forage crops and timber or horticultural crop trees (National 

Agroforestry Center, 2008). Since there are so many uses, agroforestry is perfect for a 

country such as Viet Nam which has many varying ecosystems. 

 Experiment 

 This is not a conventional experiment that many people would be able to easily 

recognize. Rather, it is a mixture between a social and scientific experiment. Due to its 

unconventional aspects, there are no specific „treatments‟ that can be readily identified. 

Rather, the entire VAC farm is a treatment and will be compared to monoculture farms 

within the same vicinity. One test of this experiment is whether there are larger economic 

returns and general security in the VAC farm compared to control farms that produce 

comparable crops in monoculture systems. Inputs for the different systems would also be 

monitored and compared to monoculture farms. Questions as to whether VAC farms 

reduce fertilizer, irrigation and pesticide inputs that are necessary for other modes of 

production will hopefully be answered through these trials. Data should also be collected 

as to the amounts of labor needed across all production systems. These trials will no 

doubt shed light on which systems are more labor intensive.  

 Considering potential problems, there are many. Establishment time is the biggest 

obstacle to this experiment. Because VAC farms include perennial tree crops, such as 

fruits, coffee or cacao, getting the farm to its full production potential could take a 

considerable amount of time. However, this could also reveal important information 

about the applicability of this system. If the other components of the VAC farm are 



unable to support a family while perennial crops are being established, then this 

production system would need considerable tweaking. Perhaps in the establishment time 

period, production of livestock, fish or annual crops would have to be increased, but once 

perennial crops were harvestable, they would then perhaps be decreased.  

Location 

 Ideally, this experiment would have multiple locations throughout Viet Nam. If 

this preliminary experiment 

proves successful, the next 

stage would be to expand it 

in order to test its 

effectiveness in different 

environmental systems. 

Southern Viet Nam, 

especially within the Mekong 

River Delta, would be an 

ideal area to begin VAC 

farming experiments. The 

Mekong River Delta is a 

veritable hub for agricultural 

and horticultural production. 

Not only is it the main locale 

for rice production in Viet 

Nam, but it is also the major Figure 11. Location of Son la and Ha noi provinces  



Robusta coffee producing region as well (Tiem and Minh, 2001). Because the region is 

already suited for some of the major crops produced in Viet Nam, it would be a good 

starting point for preliminary experiments.  

The Red River Delta in northern Viet Nam would also be a satisfactory location 

for testing a modified VAC system. Although there is not as much production in the Red 

River Delta as the Mekong River Delta, northern Viet Nam is still a major producer of 

many crops, including rice and vegetables (WorldBank, 2006). In addition to this, much 

of the information on VAC systems focuses on production in northern Viet Nam. 

Because this would be a preliminary experiment, having as much information as possible 

is very pertinent to success. I would suggest beginning the experiment in a northern 

location and once the VAC system is further understood, expanding it to other locations 

where background information is sparser. Specifically, the lowland VAC farm will be 

located in Ha noi province, preferably close to the city of Hanoi. The upland VAC farm 

will be located in Son la province (Figure 11).   

 However, the Mekong River Delta and the Red River Delta should not be the 

main focus for the implementation of this system if experiments should prove successful. 

Rather, provinces that have greater levels of poverty and have higher concentrations of 

underrepresented ethnic minorities should be the main beneficiaries of any positive, 

implementable results.  

Production Schedule 

 Operating a VAC farm in Viet Nam involves year-round production due to the 

multiple aspects included. Figure 12 demonstrates which processes will be done during 

which months. This production schedule would have to be tweaked according to a 



number of things, such as when the coffee beans ripen or when trees are mature enough 

for harvest. However, the most pertinent aspect is that income, as well as subsistence in 

general, is 

year round 

rather than 

concentrated 

in one season. 

The figure 

strongly 

demonstrates 

both the multiplicity        Figure 12. Seasonal calendar of VAC farm (Luu, 2001) 

and stable nature of the VAC system. Crop failure or decreased market prices would no 

longer be as dire of a situation for a family where agriculture is the main source of 

income.  

 Year-round production consists mainly of livestock and vegetable production. 

Two rounds of vegetables would be grown each year. One round would be during 

summer and fall while the other would be during winter and spring. Because vegetables 

fetch a high price at fresh market, especially if they are labeled as safe vegetables and 

sold in Hanoi where consumers are more discerning, income should be greatly bolstered 

by this year round production. Other processes would be concentrated in specific seasons, 

such as perennial tree (such as coffee or cacao) and fish harvest.  



Conclusion 

 Viet Nam‟s horticultural industry is both extremely vast and complex. To truly 

understand its breadth, with the multitude of crops, production systems and cultural 

attitudes, one would no doubt have to study it for a lifetime. Although much of the 

horticultural crop production is rural and done on plots much smaller than those seen in 

the United States, Viet Nam is one of the leading exporters of some of the world‟s most 

important crops. Right now is the perfect time for Viet Nam to begin massive support for 

the implementation of sustainable agricultural practices, before farming continues on its 

ever-hastening path toward industrialization. It is my hope that I have elucidated some of 

the complexities that surround food production, and through that elucidation have made 

some contribution, however small, to the continued sustainable development of Viet Nam.  
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