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Less visible but yet vital for human health: Nutrient-dense 
indigenous vegetables and their need for urgent promotion 

in balanced diets20 

 

JDH Keatinge21, RJ Holmer22, AW Ebert23 and Jd’A Hughes 24 

 

This paper describes the importance of indigenous vegetables in traditional food systems 
with a particular focus on Southeast Asia. Many indigenous vegetables are nutrient dense, 
may r equire only low external inputs and currently cope w ell with abiotic and biotic 
stresses if grown on a small-scale and in mixed cropping systems. To ensure the food and 
nutritional s ecurity o f c urrent and f uture ge nerations it is  a n imperative to  collect a nd 
conserve the full diversity of indigenous vegetable species and other important food crops. 
AVRDC – The World V egetable C enter’s genebank holds close to 60 0 00 accessions o f 
vegetable ge rmplasm ou t of  w hich 12 00 0 ac cessions be long t o s ome 200 s pecies o f 
indigenous v egetables which hav e recognized potential for incorporation in to resilient 
cropping systems. Despite the known importance o f indigenous vegetables in a lleviating 
malnutrition and pov erty, many r emain unde rexploited due  t o a lack o f i nformation o n 
their use, health benefits, field performance, input requirements and marketing potential. 
A lack of cultivars or l ines for widespread distribution and unc ertainty about how these 
plants can fit into common production systems further curtail their use. Project activities 
of AVRDC – The World Vegetable Center and its partners focus on the rescue, improved 
conservation, and seed increase of promising lines, cultivar trials and participatory 
evaluation of selected accessions, and capacity building in germplasm management. 
Limited i nvestment i n r esearch and development in vegetables, particularly i ndigenous 
ones, is a  c onstraining factor i n f urther ha rnessing t heir pot ential f or s ustainable 
development. 

Keywords: Plans Species, nutritional value of indigenous vegetables, agricultural 
biodiversity and indigenous and traditional food systems 
 
Introduction 
 
Worldwide, 1 500 to 2 000 plant species have been used as vegetables; for Southeast Asia, 
close to 1 000 species with uses as vegetables are known (Siemonsma and Piluek, 1994). 
Out of the latter, about 120 species are cultivated commercially or used for home 
consumption. The term ‘indigenous vegetables’ primarily refers to plants grown in their 
centers of origin or diversity (Vavilov, 1926), but also encompasses plant species 
introduced from other geographical areas that have adapted well to the new environment 
(Lin et al., 2009). In many cases, these plants naturalized and evolved in the new 
environment. Cosmos c audatus (cosmos) and Limnocharis f lava (sawah lettuce, 
velvetleaf) are examples of crops introduced from South and Central America to Southeast 
Asia (Siemonsma and Piluek, 1994) as part of the great transmigration of plants that 
followed the voyages of Christopher Columbus to the Americas, which had an enormous 
impact on agriculture and food systems all over the world.  
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Some indigenous vegetables are grown throughout Southeast Asia, with multiple uses and 
significant economic potential such as Moringa o leifera (Moringa, horseradish tree) and 
Ipomoea aquatica (kangkong, water spinach) (Ebert, 2011a; Ebert, 2011b). Others are only 
known to, and used by, a small group of people in a limited geographical area and mainly 
planted in home gardens or on a small scale (Engle and Faustino, 2007). While modern, 
globally used cultivars of standard vegetable crops often suffer when exposed to biotic and 
abiotic stresses, many indigenous vegetable species, being well-adapted to local 
agroecological conditions, are hardy and able to tolerate harsher and more difficult 
environments, often due to their short growth cycle (Maurya et al. 2007). Many indigenous 
vegetables may require fewer production inputs and do not yet have recognized pest and or 
disease problems as long as they are planted on a small scale and in mixed cropping 
systems and thus may not require pesticide applications. Therefore, underutilized, 
indigenous vegetable crops are important for diversification of production systems and 
may create less environmental pressure than standard crops.  

 
Nutritional value of indigenous vegetables 
 
As well as fruits, vegetables make a major contribution towards more balanced diets 
worldwide by providing much needed micronutrients and vitamins on one hand and 
ensuring variety and good taste in many otherwise bland staple dishes on the other. Some 
vegetables are known and grown globally—such as tomato, cabbage, cucumber, and 
carrot. There are many different universal cultivars of these crops available, with the 
produce coming in different colors and shapes, and with different qualities and uses. 
Unfortunately, plant breeders have to abide by the preferences of the important players 
along the value chain of the produce and often sacrifice taste and beneficial nutritional 
content for improved yield, disease and pest resistance, size, uniformity and extended shelf 
life. In contrast, many indigenous vegetables which are much less in the focus of breeders 
and traders, often have a much higher micronutrient content than the well known global 
vegetables such as tomato and cabbage (Table 1). AVRDC has collected more than 150 
species of indigenous vegetables from Asia and Africa and evaluated their nutritional 
value. Many species are high in either one or several micronutrients including vitamins A, 
C, E, folates, iron, calcium and antioxidants (Yang et al. 2006; Yang et al. 2007; Yang et 
al. 2008; Yang and Keding 2009). Although often underutilized --- indigenous vegetables 
have the potential to play a significant role in addressing several of the United Nation’s 
Millennium Development Goals, such as hunger and malnutrition, child and maternal 
health, poverty and loss of biodiversity.   All such factors affect the quality of life of the 
resource-poor living in disaster-prone areas of Asia and other parts of the world.  

 
It has been suggested that perhaps the absence of breeding and ‘crop improvement’ might 
be the reason for the high nutritional value of mostly untouched local fruits and indigenous 
vegetables and this has inspired a scientific consortium to identify ‘pre-domesticated’ 
varieties of crops (mainly fruits and vegetables), which might contain significantly higher 
levels of nutrients than the varieties currently used for food production (Unilever, 2012).  
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Table 1. Micronutrient content of common and indigenous vegetables 
 
Nutrient 
content 

Range Tomato Cabbage Moringa Amaranth Slippery 
cabbage 

Sweet 
potato 
leaf 

ß-carotene 
(mg) 

0.0 - 
2
2 

0.40 0.00 15.28 9.23 5.11 6.82 

Vit C (mg) 1.1 - 
353 19 22 459 113 82 81 

Vit E (mg) 0.0 - 
71 1.16 0.05 25.25 3.44 4.51 4.69 

Iron (mg) 0.2 – 
26 0.54 0.30 10.09 5.54 1.40 1.88 

Folates 
(mg)  

2.8 – 
175 5 ND1 93 78 177 39 

Antioxidant 
activity 
(TE2) 

0.6 - 
82,000 323 496 2858 394 560 870 

 
1 Not determined 
2 TE = trolox equivalent (mM TE/g FM 
Source: AVRDC  
 
Table 2. Percentage of recommended nutrient intake (RNI) for pregnant women during the 

first trimester, contributed by 100 g fresh weight of each of six indigenous vegetable 
crops 

 % of RNI* contributed by 100 g fresh weight 
 Protein Vitamin A Iron Folate Zinc Calcium Vitamin 

E 
Slippery cabbage 6 106 5 30-177 11 18 58 
Moringa leaves 7 146 11 49 5 10 65 
Amaranth 9 160 6 31 6 32 17 
Jute mallow 10 198 12 21 0 36 36 
Nightshade 8 101 13 10 9 21 28 
Cowpea leaves 8 193 6 27 3 54 101 
* RNI for pregnant women (1st trimester: protein 60 g, vitamin A 800 μg retinol equivalent 
(RE), iron 30 mg, folate 600 μg, zinc 11 mg, calcium 1,000 mg, vitamin E 7.5 mg alpha-
tocopherol equivalents (a-TE); WHO/FAO, 2004) 
 
Source: Hughes and Ebert, 2012. 

 
Constraints to a wider use of nutrient-dense vegetables 
 
Despite the potentially significant role of indigenous vegetables in achieving food and 
nutritional security, constraints to their production and consumption still leaves them on 
the margins of agriculture. This lack of competitiveness is largely due to underinvestment 
in research and development efforts for their improvement (Javier, 1993). The scientific 
community can contribute substantially to the drive to move indigenous vegetables into the 
mainstream of important food crops. Scientific gatherings such as the “2nd International 
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Symposium on Underutilised Plant Species” held under the motto ‘Crops for the Future – 
Beyond Food Security’ in mid-2011 in Kuala Lumpur, Malaysia, contribute toward this 
goal. Mainstreaming agricultural biodiversity and indigenous and traditional food systems 
are again in the focus in 2012 as evidenced by this Regional Symposium on “Indigenous 
and traditional food systems of Asia and the Pacific” organized by the Food and 
Agriculture Organization of the United Nations together with Khon Kaen University, 
Thailand and the Thailand National Research Council as well as the forthcoming 1st 
Regional Conference on “Agrobiodiversity Conservation and Sustainable Utilization” 
which will be held in September 2012 in Langkawi, Kedah, Malaysia.  
 
By preserving and utilizing biodiversity to select and breed superior varieties whilst 
retaining or improving their nutritional content, by sustaining and promoting the 
availability of high quality seeds, by enhancing the traditional knowledge of production 
through improved cultivation practices, by advocating the benefits of consumption, and by 
improving food preparation methods for increased nutrient bioavailability and intake -- 
research and development efforts can contribute to more rapid progress towards achieving 
food and nutritional security worldwide.  
 
Conservation of the genetic diversity of vegetables, in particular indigenous 
vegetables 
 
Indigenous vegetables are a very diverse group of crops that includes many different 
species. Their genetic biodiversity is a cornucopia of promising desired characteristics, 
especially concerning nutrient density, which have yet to be mined.   Priorities set by 
governmental policies often focus on the more well-known, commercially important 
vegetable species, neglecting the less well-known, indigenous vegetables.   If there is no 
conscious effort to conserve indigenous vegetable biodiversity, and if the predicted shifts 
of global agroecological conditions due to climate change and variability materialize, the 
diversity of less well-known but versatile and valuable indigenous vegetables will be 
eroded and many species may face extinction. According to a recent study conducted by 
scientists of the Royal Botanic Gardens, Kew, the Natural History Museum, London and 
the International Union for the Conservation of Nature (IUCN) one fifth of all plant 
species on earth face extinction (Hill, 2010). Therefore, it is imperative to collect and 
conserve the diversity of indigenous vegetable species and other important crops to ensure 
the food and nutritional security of current and future generations.  
 
AVRDC – The World Vegetable Center is devoted to the conservation, maintenance and 
distribution of vegetable germplasm. The Center’s genebank holds close to 60 000 
accessions of vegetable germplasm comprising 170 genera and 435 species from 156 
countries of origin, including some of the world’s largest vegetable collections held by a 
single institution, such as for Capsicum, tomato, and eggplant (Ebert, 2012). The 
germplasm accessions and materials derived from AVRDC’s breeding programs are made 
available to the world community as international public goods under a Material Transfer 
Agreement.  Diversity in genetic resources conserved at AVRDC – The World Vegetable 
Center can either be used directly after comparative trials with the best local varieties have 
been conducted or they can be targeted as building blocks for breeding efforts to develop 
improved, superior lines of crops with desired characteristics. A relatively high number of 
germplasm accessions from the Center’s genebank are distributed to in-house scientists, as 
well as scientists in national programs and the private sector, indicating on-going vibrant 
research and development activities with both public and private sector partners.  

 
In recent years, AVRDC has made major efforts to collect, evaluate, and conserve locally 
well-adapted landraces of indigenous vegetables in South and Southeast Asia and Africa. 
Currently, there are about 12 000 accessions of some 200 species of indigenous vegetables 



40 
 

conserved in the AVRDC genebank that have potential for the development of more 
resilient cropping systems which are well-adapted to global warming (de la Peña et al. 
2011). The Center’s current germplasm acquisition policy is to prioritize genetic resources 
at risk of erosion or extinction and to fill gaps in the existing collection as identified by 
AVRDC breeders. To ensure the safety of the collection, accessions of many crops such as 
water spinach (Ipomoea aquatica), hyacinth bean (Lablab purpureus), African and Asian 
eggplant and its wild relatives, and African nightshade are duplicated in the Svalbard 
Global Seed Vault in Norway and in the National Agrobiodiversity Center of the Republic 
of Korea.  
 
The Center is working with partners to collect and conserve the genetic diversity of 
slippery cabbage (Abelmoschus m anihot), a popular, highly nutritious vegetable that is 
indigenous to China, the Indian subcontinent, Malaysia, Australia and the Pacific islands, 
and which is mostly propagated vegetatively in the Pacific region. Collaborating with 
national partners, the Center also strengthens in situ conservation of jute mallow 
(Corchorus olitorius), bottle gourd (Lagenaria siceraria), ridged gourd (Luffa acutangula) 
and cucumber (Cucumis sativus) in the Philippines through community-based conservation 
and multiplication to ensure availability of good quality seed for home gardens and 
commercial production.  
 
All data relevant for genebank operation and accession management are recorded, 
uploaded, and maintained in AVGRIS (AVRDC Vegetable Genetic Resources Information 
System. http://203.64.245.173/avgris/.) For users of the Center’s germplasm, AVGRIS 
provides direct access to information pertaining to the passport, characterization, and 
evaluation data of the accessions maintained by the Center. 
 
To date, the Center has distributed about 625 000 seed samples (a total of 296 000 
different accessions and breeding lines) to researchers and breeders of national agricultural 
research and extension systems, non-governmental organizations, individuals, public and 
private companies, and universities in 200 countries. This immense range of diverse 
vegetable germplasm has contributed to the release of 466 improved vegetable varieties to 
farmers around the world. 
 
Enhancing utilization of indigenous vegetables 
 
Seed production and variety release support 
 
When selected varieties of indigenous vegetables meet the needs of both producers and 
consumers, demand for the crops can increase dramatically. Sufficient quantities of quality 
seeds of the improved varieties must be available and accessible to allow farmers to 
capitalize on new market opportunities. As seed of indigenous vegetables is not easily 
found in seed shops as only few seed companies venture into this niche market, national 
research and extension services need to step in – at least initially - to facilitate seed 
production and distribution systems at the national, local or community level if research 
and promotion of indigenous vegetables is to be effectively linked with the farming 
communities. The process of seed distribution to seed shops and farmers depends very 
much on national regulations. In many countries seed distribution to farmers must be 
preceded by a formal variety release process. Therefore, projects which intend to promote 
the utilization of indigenous vegetables should include multi-locational variety trials to 
support and enhance the variety release process. AVRDC is presently conducting such 
multi-locational trials with indigenous vegetables in several Asian and African countries.  
 
From 2009 to 2011, AVRDC – The World Vegetable Center undertook project activities 
supported by the Council of Agriculture (COA) of Taiwan, in collaboration with national 

http://203.64.245.173/avgris/
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partners in Indonesia, the Philippines, and Taiwan, to promote the conservation and use of 
indigenous vegetables in Asia. Project activities focused on the rescue, improved 
conservation, and seed increase of promising lines, multi-locational variety trials and 
capacity building in germplasm management.  
 
Previous project activities implemented by the Center from 2003 to 2006 in Indonesia and 
other countries in Southeast Asia led to the selection of eleven promising crops viz. 
vegetable soybean (Glycine m ax), amaranth (Amaranthus spp.), roselle (Hibiscus 
sabdariffa), Malabar spinach (Basella a lba), hyacinth bean (Lablab pur pureus), winged 
bean (Psophocarpus t etragonolobus), bitter gourd (Momordica c harantia), ridged gourd 
(Luffa a cutangula), bottle gourd (Lagenaria si ceraria), wax gourd (Benincasa hi spida), 
and snake gourd (Trichosanthes spp.) (Ebert, 2011b).  
 
In Indonesia, all crop seeds cultivated and commercialized must undergo a formal variety 
release process for assurance of high seed quality (Anonymous, 1992). For this reason, 
multi-locational tests were conducted in 2010 and 2011 in three highland ecosystems of 
West Java. Based on preliminary evaluations of the above 11 crops, promising lines of  
vegetable soybean, amaranth, roselle, and Malabar spinach were chosen for the variety 
release process and subsequent distribution to resource-poor farmers to improve their 
income and combat malnutrition (Ebert et al. 2012). Evaluations are still on-going and the 
prospects are that some indigenous vegetable lines of vegetable soybean and amaranth and 
Malabar spinach can be officially released in the near future. 
 
Community-based seed systems 
 
A community-based seed system for promising indigenous vegetables was initiated in 
2009 in the Bicol region at Hanawan, Ocampo, Camarines Sur to enhance the role of 
indigenous vegetables for improved nutrition and diversified farm income in the 
Philippines. The project focused on seed conservation and multiplication to ensure the 
availability of good quality seeds for home gardens and commercial production. Integrated 
pest management practices were used for the control of disease and insect pests while 
fruits were harvested at full maturity to assure good seed quality. Several lines of five 
indigenous vegetables, e.g. jute mallow, cucumber, bottle gourd, eggplant, and ridged 
gourd have undergone seed increase. Seed samples of these lines were distributed to other 
agricultural research centers, farmers’ organizations, non-governmental organizations and 
individual farmers. This community-based seed production approach has been well 
received by the farming community in Hanawan. The continuation and expansion of this 
concept to the entire Bicol region has been proposed under the Regional High Value 
Commercial Crops (HVCC) Program of the Department of Agriculture, and additional 
resources will be secured to ensure that more farmers will benefit from the project. This 
classification signifies that indigenous vegetables have already been elevated to high value 
crops in the Philippines (Ebert et al. 2012).  
 
Improved production practices 
 
Knowledge on improved production practices is essential to enhance utilization of 
indigenous vegetables as many were, or still are, simply harvested from naturally growing 
wild plants. Therefore, it is crucial to study and understand the agronomic requirements of 
indigenous vegetables including soil fertility needs, water requirements, and optimum 
seasonal growing periods. An awareness of biotic constraints is needed to avoid build-up 
of insect pests or pathogens and to ensure compatibility with other crops in the production 
system. Adequate pre- and postharvest handling techniques are required to ensure that 
quality products will reach markets and the end-user. Such techniques will facilitate 
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harvesting, minimize contamination with microorganisms, and help the farmer deliver 
quality products to the market. 

 
Value-addition is a further key consideration to increase the market share of indigenous 
vegetables. Some crops with a short shelf life can be processed to add value. Processing 
may include drying, salting, fermenting, pickling, canning and juice production, such as 
roselle juice. In addition to expanding the range of products of these vegetables and to 
avoid market saturation during peak harvest seasons by ensuring long shelf life of the 
value-added products, processing also can increase farmers’ income. In many cases 
processed products fetch a higher market value than the fresh produce. In Vietnam for 
example, the price of pickled Chinese mustard (Brassica j uncea) was almost twice the 
price of fresh, unprocessed Chinese mustard (Than et al. 2002). 

 
Promoting indigenous vegetables 
 
Although indigenous vegetables are consumed all over Asia and form an integral socio-
cultural component of many communities, their further promotion is needed to better 
inform and educate a wider range of the population on their benefits. Such promotional 
activities may be done through demonstrations and field days and by working with schools 
and community health groups. 
 
Schools are an excellent place where government programs on good health practices can 
be taught and implemented to achieve behavioral changes at home (Bundy et al. 2006). 
School gardens are a particularly effective way to advocate the production and 
consumption of indigenous vegetables (Holmer and Keatinge, 2012). Drescher (2002) 
shows that school garden programs can have multiplier effects by encouraging the 
establishment of vegetable gardens at the homes of pupils. The “Gulayan sa Paaralan” 
(Vegetable Gardens in Schools) program of the Philippine Department of Agriculture 
endorses the establishment of vegetable gardens in all 42,076 public primary and 
secondary schools of the country to be complemented by home and community gardens. 
(Department of Agriculture, 2011). The Philippine school garden program is 
complemented a nationwide campaign called ‘Oh My Gulay’ (OMG, 2012) where actors 
and show business personalities advocate higher vegetable consumption in the country, 
including indigenous vegetables.  

 
Indigenous vegetables also are included in AVRDC’s healthy home gardening kits 
distributed in India and Africa. A model 6 x 6 m2 home garden plot has been developed for 
two districts in India with different sets of cropping sequences; the plot can provide an 
adequate amount of vegetables for a family of four year-round. The home garden model is 
presently being modified and adapted to other regions (Keatinge et al. 2012, Hughes and 
Keatinge, 2012). Because they are easy to grow, yield quickly and can tolerate difficult 
environments, indigenous vegetables have been selected for inclusion in the Center’s 
vegetable seed kits for immediate rehabilitation of vegetable production among households 
affected by natural disasters. To date the seed kits have been distributed to earthquake, 
typhoon and tsunami survivors in Haiti, Indonesia, Sri Lanka, Taiwan, Thailand and India 
(Keatinge et al. 2011). 
 
Better food preparation methods 
 
Food preparation is a critical aspect of ensuring beneficial phytochemicals of 
micronutrient-rich vegetables can be absorbed by the body. Vegetables usually are cooked 
for consumption. Cooking changes the concentration and bioavailability of health-
promoting compounds in vegetables. Positive and negative effects have been reported as 
influenced by the type of processing, the type of vegetable used, and its nutritional 
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characteristics. Cooking also changes the physical properties of vegetables, such as texture 
and color, factors that strongly impact consumer decisions in purchasing certain produce. 
Miglio et al. (2008) evaluated the effect of three cooking practices (boiling, steaming, and 
frying) on phytochemical contents and total antioxidant capacities of carrots, zucchini, and 
broccoli. They found that antioxidant activity was increased in all cooked vegetables 
compared with raw vegetables, most likely due to softening of the tissues and increased 
extractability of compounds from which antioxidant compounds are derived. The texture 
of steamed vegetables was better than boiled vegetables, but boiling caused discoloration. 
Frying had the lowest impact on softening, but was less efficient in retaining antioxidant 
compounds. Cooking in water preserved the antioxidant compounds, particularly 
carotenoids, better than the other two methods in all vegetables tested. These results may 
vary from one vegetable type to another but demonstrate that more research on food 
preparation methods is needed, especially for the under-researched indigenous vegetables.   
 
Apart from the retention of phytochemicals and the potential increase in their 
bioavailability, the way novel products are presented has a major impact on the adoption, 
production, and consumption of indigenous vegetables. When promoting a new vegetable 
to farmers and consumers, food preparation methods must be available at the same time, 
with recipes adapted to local tastes and ingredients; the dishes also must be presented in an 
attractive way and should be affordable. AVRDC has developed numerous recipes with 
local partners to meet local tastes and cooking styles while ensuring bioavailability of 
micronutrients. The Center has published a collection of high-iron, good-tasting mungbean 
recipes from South Asia combining whole or split dehulled mungbeans with a range of 
different vegetables, including indigenous vegetables, to enhance bioavailability of iron. 
More recently, a collection of attractive and nutritious recipes of indigenous vegetables has 
been compiled (Lin et al. 2009).  
 
Conclusion 
 
Indigenous vegetables have been used for centuries by local communities since they are 
well adapted to their specific environments and are often part of the socio-cultural fabric. 
However, many are underutilized because their value is not appreciated, particularly in 
regions where the plants are not native. Indigenous vegetables have the potential to be 
introduced elsewhere for greater crop diversification and increased productivity, which 
would balance year-round nutrition, provide new market opportunities and enhance farm 
income. Moreover, they could address issues associated with climate change such as 
enhancing resilience of farming communities and reducing the demand on non-renewable 
energy sources, thus lessen the ecological footprint of the food supply chain. 
 
A large number of indigenous vegetables have been evaluated by AVRDC. Many show 
promise of wider environmental suitability, low input requirements, adaptability to specific 
cropping systems, easy harvesting and postharvest processing, and high nutritional and 
health values and warrant further development for extended areas of production and 
consumption. However, the current imbalance in agricultural investment must be redressed 
to unleash the potential indigenous vegetables hold to alleviate poverty and malnutrition in 
the developing world. 
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