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Introduction
Across the world, many species of plants are cultivated to provide 

human needs, such as food, clothing, shelter, and health care. 
Nowadays, majority of farmers prefer to cultivate plants which become 
our major commodity. For example, in Indonesia, rice paddy is still 
a major source of carbohydrates. Human needs of these staple crops 
are growing rapidly because of growing world population, increasing 
incomes and urbanization. In that case, relying on such a narrow food 
base makes our food supply extremely vulnerable. Basing our diet on 
a very small number of major crops has dire implication for both food 
security and nutrition.1 The lack of diversity within of gene pools of 
these few crop species will leave our agricultural systems vulnerable 
to disease and abiotic stress.

Generally, farmers lived in marginal area cultivated not only 
staple crops but also various types of plants. Many of those crop 
species are potentially grown as human foods. However, they are 
not well-known by majority of users’ group. We can define those 
plants as neglected and underutilized crop species (NUCS). Padulosi 
& Hoeschle-Zeledon2 give a definition of NUCS as non-commodity 
crops, which are part of a larger biodiversity portfolio, once more 
popular and today are not entirely neglected by users’ groups for a 
variety of agronomic, genetic, economic, social and cultural factors. 
For instance; researchers, breeders, and policy makers.

Rancabuaya is one of the tourist destination located at Caringin 
district, Garut, West Java. This area is very interesting because it 
has natural beauty which comes from combination of sea and hills. 
Caringin district has several villages namely: Purbayani, Indrajaya, 
Cimahi, Sukarame and Samudra Jaya. Based on land use, 48% of the 

area is covered by the paddy fields and agroforestry.3 The livelihood 
of community in Caringin are mostly farmers and traders. This region 
has used agroforestry system for its land management. This system 
combines crops and trees to be planted together. However, there has 
been no information regarding plants diversity, particularly the one 
that is neglected and underutilized by user’s group and can be used 
as human foods.

Plants which grow in Rancabuaya area are mostly cultivated 
plants. They are grown in some of the existing land use. These plants 
have several functions i.e. as a source of food, medicine, spiceand use 
at cultural functions and as ornamental plants. Beside as source of 
food, cultivated plants in Rancabuaya could have an economic value 
that can help the villagers to receive an additional income. That is why 
it is necessary to conduct a study that can give valuable information of 
what plants are grown and how they are used by the people who live 
in Rancabuaya. The aim of this study was to collect information about 
diversity of neglected and underutilized plants and theirpotential as 
human food in Rancabuaya, Caringin District. This information will 
be used as a basis for research of management and development of 
agroforestry in this area. 

Materials and methods
Materials

Study area

The area of this study at Rancabuaya, Caringin District, Garut 
(Figure1). Caringin District is one of the district in Indonesia that most 
of the population livelihood as a farmer. Land biophysics in Caringin 
District has characteristics of small land cover condition, slope of 
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Abstract

Rancabuaya is one of the tourist destination located in Garut, West Java. The aim of 
this study was to collect information about diversity of neglected and underutilized 
plants and their potential as human foods, particularly in Caringin Village (Purbayani, 
Indralayang, Samudra Jaya and Cimahi village). The methods used in this research were 
direct observations (survey), semi-structured interviews, individual discussions, and key 
informant interviews. The survey was conducted on paddy fields, agroforestries, and 
homegardens. Neglected and underutilized crop species were identified by literature review 
from Arora (2014). Plants consisted of 133 species from 53 families. There were 97.0 % of 
total plants in Rancabuaya known as food crops. It consisted of 99species from 42 families 
of food crops in Rancabuaya. More than 64% of total food crops were included to NUCS. 
More than 74.5% oftotal crop species in Rancabuaya categorized as vegetables and fruit 
plant (52 species as NUCS). There were 2 species categorized as cereals (NUCS were 
not found), 5 species as legumes (2 NUCS), 5 species as tubers (3 NUCS), 34 species 
as vegetables (28 NUCS), 39 species as fruit plants (28 NUCS), 12 species as herbs (6 
NUCS) and 2 species categorized as others (1 NUCS). Review of the literature available 
revealed that many of neglected crops are rich in nutrient, has a potential for further food 
development, and potential to be promoted in market. Unfortunately, insufficiency of 
promotion from national policy and the lack of development of organized market could be 
the main reasons of their negligence. 

Keywords: diversity, food crops, interview, neglected, survey, underutilized, Rancabuaya

Biodiversity International Journal 

Research Article Open Access

https://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.15406/bij.2018.02.00081&domain=pdf



Diversity of neglected and underutilized crop species (NUCS) at Rancabuaya, South Garut West Java: 
potentially as human food

323
Copyright:

©2018 Husodo et al.

Citation: Husodo T, Annisa, Hadikusumah HY, et al. Diversity of neglected and underutilized crop species (NUCS) at Rancabuaya, South Garut West Java: 
potentially as human food. Biodiversity Int J. 2018;2(4):322‒329. DOI: 10.15406/bij.2018.02.00081

>15%, erosion level between mild to severe, low land productivity, 
underutilized land management, rocky soil, shallow depth soil, 
poor drainage, low water holding power, rainfall and limited water 
availability. Climatic conditions are dry climates with wet season for 
3-4 months and 6-9 months of dry season.

Methods

Four villages (Purbayani, Indralayang, Samudra Jaya and Cimahi 
village) were selected to carry out the field investigations. The 
information of plant species was collected using direct observation 
(survey), semi-structured interviews, individual discussions and key 
informant interviews. The survey was conducted on paddy field, 
agroforestry area, and homegarden. Plant objects for this research 
wereherbaceous plants, shrubs and trees. Food crops categorized into 
several categories. The categories were fruit plants, tubers, cereals, 
vegetables, and herbs/spice. A group of literature reviews synthesized 
by Arora4 in a scope of “Diversity in Underutilized Plants in Asia-
Pasific” was used to identify which crop species that have been 
included into NUCS.

Results and discussion
Diversity of plants

Plant diversity in Rancabuaya was founded in paddy field, 
agroforestry and homegarden. Plant consists of 133 species from 53 
families. The most common family was Fabaceae around 11.18%, 
followed by Solanaceae (8.20%) and Poaceae (6.72%). Fabaceae 
consists of 15 species and Solanaceae consists of 11 species. 
Solanaceae and Fabaceae have the largest number of species. Family 
contains of estimated around 18,000 species in 630 genera. Many 
species of this family are used as a crop because they have a high 
economic value. Percentage of plants diversity based on family in 
Rancabuaya is presented in Table 1.

Table 1 Percentageof Plant Diversity based on Plant Familiesin Rancabuaya, 
Garut

No. Family %

1 Fabaceae 11,18

2 Solanaceae 8,20

3 Poaceae 6,72

4 Musaceae 4,48

5 Zingiberaceae 4,48

6 Anacardiaceae 3,73

7 Moraceae 3,73

8 Brassicaceae 2,98

9 Cucurbitaceae 2,98

10 Meliaceae 2,98

11 Rubiaceae 2,98

12 Arecaceae 2,23

13 Euphorbiaceae 2,23

14 Lamiaceae 2,23

15 Myrtaceae 2,23

16 Rutaceae 2,23

17 Amaryllidaceae 1,49

No. Family %

18 Apiaceae 1,49

19 Convolvulaveae 1,49

20 Leguminosae 1,49

21 Malvaceae 1,49

22 Passifloraceae 1,49

23 Phyllanthaceae 1,49

24 Piperaceae 1,49

25 Sapindaceae 1,49

26 Acacieae 0,75

27 Achariaceae 0,75

28 Alismataceae 0,75

29 Amaranthaceae 0,75

30 Araceae 0,75

31 Asparagaceae 0,75

32 Bromeliaceae 0,75

33 Cannabaceae 0,75

34 Cannaceae 0,75

35 Caricaceae 0,75

36 Clusiaceae 0,75

37 Combretaceae 0,75

38 Compositae 0,75

39 Crassulaceae 0,75

40 Dioscoreaceae 0,75

41 Gnetaceae 0,75

42 Graminaceae 0,75

43 Lauraceae 0,75

44 Menispermaceae 0,75

45 Moringaceae 0,75

46 Oxalidaceae 0,75

47 Pandanaceae 0,75

48 Pedaliaceae 0,75

49 Pinaceae 0,75

50 Rhamnaceae 0,75

51 Sapindaceae 0,75

52 Sterculiaceae 0,75

53 Thymelaeceae 0,75

Diversity of food crops and NUCS food crops

Rancabuaya has a high diversity of food crops. There were 99 
species from 42 families of food crops in Rancabuaya. Among of 
them, there were 63 species included to NUCS food crops according 
to Arora.4 It means, there were more than 64% food crops categorized 
as NUCS. The food crops were dominant plants grown by farmers in 
Rancabuaya (97,0 % from total species of plant). The percentage of 
food crops diversity based on plant family in Rancabuaya is presented 
in Table 2. Family Solanaceae and Fabaceae are the most family found 
as food crops. Solanaceae and fabaceae have been found about 11% 
and 10% from total families of food crop in Rancabuaya. Fabaceae 

Table Continued
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known as high economic value of food crops in the world. Fabaceae 
are herbs, shrubs, trees, lianas or vines usually bearing alternate, 
pinnately compound, pulvinate, stipulate leaves. N-fixing bacteria 
are common in two subfamilies: Mimosoideae and Papilionoideae. 
Members of the subfamily Papilionoideae are significant non-animal 
protein sources. They include some beans. Solanaceae family was 
also found in this district. Different varieties of peppers and tomato 
were also found at villagers’ homegarden. Mostly these crops were 
used for private consumption. Based on the results, list of food crops 
and those were included in NUCS food crops at Rancabuaya can be 
seen at Table 3. 

Table 2 Percentage of Food Crop Diversity based on Plant Familyin 
Rancabuaya, Caringin District, Garut

No. Family %

1 Fabaceae 10

2 Solanaceae 11

3 Poaceae 4

4 Musaceae 6

5 Zingiberaceae 6

6 Anacardiaceae 5

7 Moraceae 3

8 Brassicaceae 4

9 Cucurbitaceae 4

10 Rubiaceae 3

11 Arecaceae 3

12 Euphorbiaceae 2

13 Lamiaceae 1

14 Myrtaceae 2

15 Rutaceae 3

16 Amaryllidaceae 2

17 Apiaceae 2

18 Convolvulaveae 2

19 Leguminosae 1

20 Malvaceae 1

21 Passifloraceae 2

22 Phyllanthaceae 2

23 Piperaceae 2

24 Sapindaceae 2

25 Achariaceae 1

26 Alismataceae 1

27 Amaranthaceae 1

28 Araceae 1

29 Asparagaceae 1

30 Bromeliaceae 1

31 Cannaceae 1

32 Caricaceae 1

33 Clusiaceae 1

34 Dioscoreaceae 1

35 Gnetaceae 1

No. Family %

36 Graminaceae 1

37 Lauraceae 1

38 Oxalidaceae 1

39 Pandanaceae 1

40 Pedaliaceae 1

41 Sapindaceae 1

Based on the result on Table 3, Rancabuaya has many species 
of fruits and vegetables that can be used by the people. The list 
above includes NUCS food crops that are relatively widely grown, 
native species locally grown and less known. Many of these plants 
come as trees which made the agroforestry management in this 
village. Usually, most of farmers cultivated woody plants alongside 
herbaceous, also included annual plants on their own farms. They are 
practicing a rotation system in cultivating plants. The combination of 
crop species within the farm will change gradually as the woody plants 
grow bigger. In the beginning of rotation, the land was dominated 
with annual plants which were cultivated alongside sapling of woody 
plants. In the next year, annual plants were harvested and woody 
plants grown bigger, also covered the ground with their canopy. In this 
phase, woody plants dominated the land. The more canopy covered 
the ground, the less variation of herbaceous plants can be cultivated 
on the farm. As the woody plants became adult, whether the woody 
plants are harvested or left depends on the farmers’ decision. This 
traditional agroforestry system are practiced mostly in West Java.5‒7 
In Rancabuaya, annual plants cultivated in the first phase of rotation 
are staple crops such as Rice, Corn, and Beans. In the latter phase of 
rotation, Albizia moluccana usually intercropped with various types 
of Zingiber, such as Cardamom, Ginger, and Galangal.

According to the result of observation, food crops can be 
categorized as fruit plant, tubers, cereal, legumes, vegetables, herbs/
spice and other. Figure 2 shows that vegetables and fruit plant are the 
most food crops widely planted in Rancabuaya. More than 74% (73 of 
99) crop species in Rancabuaya are categorized as vegetables and fruit 
plant. Among total food crops, there were 64% crop species included 
to NUCS. Production of fruit and vegetables in Rancabuaya is a 
significant entity within the overall agricultural industry, making an 
important economic contribution in terms of supplying the domestic 
market. Vegetables and fruit plants planted by people in Rancabuaya 
not only in agroforestry area but also in yard to supplement their 
diets. There were 2 species categorized as cereal (NUCS were not 
found), 5 species as legumes (2 NUCS), 5 species as tuber (3 NUCS), 
34 species as vegetables (24 NUCS), 39 species as fruit plant (28 
NUCS), 12 species as herb/spice(6 NUCS) and 2 species categorized 
as other (1 NUCS). Part of plant which can be used as food are fruit, 
pod, leaves, tuber, rhizome and seed. Data of plant species as food 
crops shown in Table 3.

Reasons of negligence of crop species

Arora4 highlighted that underutilized plants listed in Asian-Pacific 
region are relatively widely grown and other native species locally 
grown, less known, or endemic to the area. Also, several species 
are confined to yards/homegardens. The lack of promotion of food 
crop diversity’s from national policy could be the main reason of 
negligence of crop species in Rancabuaya. The government has been 
promoted the diversification of food crops production. Hitertho, the 
national research fund only focused on development of major crops, 
such as rice, corn, soybean, cassava and peanut according to Ministry 
of Agriculture of Indonesia.8

Table Continued
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Table 3 Diversity of food crops and NUCS food crops at Rancabuaya, Caringin District, Garut 

Food crop categories Local name Species NUCS Part of plant used

Cereal
Jagung Zea mays   Seed

Padihuma Oryza sativa   Seed

Legume

Kacanghijau Vignaradiata(L.) R.Wilczek √ Seed

Kacangkedelai Glycine soja Siebold&Zucc.   Seed

Kacangpanjang Vignasinensis   Pod

Kacangroay Phaseolus lunatus L. √ Pod

Kacangtanah Arachis hypogaea L.   Seed

Tubers

Taleus/talas Colocasia esculenta (L) Schott √ Tuber

Ganyol/ganyong Canna discolor Lindl. √ Tuber

Huibodas/ubiputih Ipomoea batatas L.   Tuber

Gadung Dioscorea hispida Dennst. √ Tuber

Singkong/ Sampeu Manihot utilisima   Tuber

Vegetables

Picung Pangium edule Reinw Seed

Genjer Limnocharis flava (L.) Buchenau Leave, flower

Bayam Amaranthus hybridus L. √ Leave

Bawangdaun Allium fistullosum √ Leave

Bawangmerah Allium cepa L.   Tuber/bulb

Antanan Centella asiatica (L.) Urb. √ Leave

Seledri Apium graveolens L. Leave

Kol Brassica oleracea L. √ Leave and flower

Pecai Brassica chinensis √ Leave

Pekcay/pakcoy Brassica sp. √ Leave

Sosin Brassica sp. √ Leave

Kangkungdarat Ipomoea reptans √ Leave

Mentimun/ Bonteng Cucumis sativus L. √ Fruit

Paria/pare Momordica charantia L. √ Fruit

Buncis Phaseolus vulgaris √ Pod

Jengkol Archidendron pauciflorum √ Fruit

Petai/peuteuy Parkia speciosa √ Seed

Selong Leuchaena leucocephala √ Pod

Melinjo/tangkil Gnetum gnemon √ Fruit, flower, leave

Kemangi Ocimum x citriodorum Vis.   Leave

Katuk Sauropus androgynus (L.) Merr. √ Leave

Turubuk Saccharum spontaneum var. Edulis √ Flower

Cabeinul Capsicum sp.   Fruit

Cabejapra Capsicum sp.   Fruit

Cabekeriting Capsicum annuum L.   Fruit

Caberawit Capsicum frutescens L.   Fruit

Cabetanjung Capsicum annuum L.   Fruit

Leunca Solanum nigrumL. Fruit

Takokak Solanum torvum Sw √ Fruit

Teronghejo/bodas Solanum melongena L   Fruit

Terongkoneng Solanum quitoense Lam. √ Fruit

Terongungu Solanum melongena L.   Fruit

Asparagus Asparagus cochinchinensis (Lour.) Merr. √ Bud, stem

Tomat Lycopersicum esculentum   Fruit

https://doi.org/10.15406/bij.2018.02.00081
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Food crop categories Local name Species NUCS Part of plant used

Fruit plant

Jambu mete Anacardium occidentale L.   Seed, leave, fruit
Kedondong Spondias dulcis L. √ Fruit, leave
Manggaapel Mangifera indica   Fruit
Manggaarumanis Mangifera indica   Fruit
Manggakaweni Mangifera × odorata Griffith √ Fruit
Kelapa Cocos nucifera L.   Fruit, nira
Nanas/ganas Ananas comosus (L.) Merr.   Fruit
Gedang/pepaya Carica papaya L.   Fruit, leave
Manggis/ Manggu Garcinia mangostana L. √ Fruit
Semangka Citrullus lanatus √ Fruit
Timunsuri Cucumis sativus √ Fruit
Alpukat Persea americana Mill.   Fruit
Bengkuang Pachyrhizus erosus (L.) Urb. √ Tuber
Coklat Theobroma cacao L.   Fruit, seed
Pisitan Dysoxylum parasiticum √ Fruit
Campedak Artocarpus integer (Thunb.) Merr. √ Fruit and seed
Nangka Artocarpus heterophyllus Lamk. √ Fruit and seed
Sukun Arthocarpus altilis √ Fruit
Pisangambon Musa paradisiaca √ Fruit, flower
Pisangcimbluk Musa spp. √ Fruit, flower
Pisangkapas Musa spp. √ Fruit, flower
Pisangnangka Musa × paradisiaca L. √ Fruit, flower
Pisang raja Musa × paradisiaca L. √ Fruit, flower
Pisangsusu Musa × paradisiaca L. √ Fruit, flower
Jambu air Syzygium aqueum (Burm.f.) Alston √ Fruit
Jambubatu Psidium guajava L.   Fruit
Belimbing Averrhoa carambola L. √ Fruit
Markisa Passiflora edulis Sims √ Fruit
Sirsak Annona muricata √ Fruit
Ceremai Phyllanthus acidus (L.) Skeels √ Fruit
Cangkudu/Mengkudu Morinda citrifolia L. √ Fruit
Kopi Coffea sp. L.   Seed
Kopi arabika Coffea arabica L.   Seed
Jerukbali Citrus maxima (Burm.) Merr. √ Fruit
Jerukgarut Citrus nobilis Lour. √ Fruit
Jeruknipis Citrus aurantiifolia (Christm.) Swingle √ Fruit
Lengkeng Dimocarpus longan Lour. √ Fruit
Rambutan Nephelium lappaceum L. √ Fruit
Sawo Manilkara zapota (L.) P. Royen   Fruit

Herbs/Spice

Jambe Areca catechu   Fruit, seed

Muncang/kemiri Aleurites moluccana (L.) Willd   Seed
Pandan Pandanus amaryllifolius Roxb √ Leave
Wijen Sesamum indicum L. Seed
Lada Piper nigrum L.   Seed
Sereh Cymbopogon nardus (L) Rendle   Leave
Cikur/ Kencur Kaempferia galanga L. √ Tuber
Jahegajah Zingiber officinale var. officinale   Tuber
Jaheiprit/paris Zingiber officinale var. amarum   Tuber
Kapolaga Amomum cardamomum L. √ Tuber
Koneng/ Kunyit Curcuma longa Linnaeus √ Tuber
Laja/ Lengkuas Alpinia galanga (L.) Willd. √ Tuber

Other
Tebu Saccharum officinarum L.   Stem
Aren Arenga pinnata (Wurmb) Merr. √ Fruit, nira

Table Continued
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Figure 1 Location of survey at Rancabuaya, Caringin District, Garut (7°31’28” 
S 107°28’40” E).

The lack of organized markets, nationally or locally could be 
another reason of negligence. For example, Gadung (Dioscorea 
hispida) and Ganyong (Canna discolor) are considered as a source 
of carbohydrates. Unfortunately, these crops are not popular among 
the villagers because of its low market value. A consequence of no 

research support for NUCS has been a lack of crop improvement,1 
but thanks to the local communities, especially in Rancabuaya who 
conserved the genetic diversity of those NUCS on their farms. 

Nutritional value and utilization of food crop categories

Cerealia

The cereals are essential sources of food, especially carbohydrate, 
for human. The cereals are the members of family Gramineae. There 
are five known cereals: rice, wheat, barley, oat, and rye. They contain 
a high percentage of carbohydrate, along with a substantial amount of 
proteins, some fats. Vitamins are also present at this food.9

Cereals planted by the people at Rancabuaya were mostly corn 
and rice. These 2 crops are considered as a source of carbohydrate. 
The villager planted the rice to get an income by selling the grain or to 
be consumed daily as their staple food. When they had a lot of stock, 
the grain would be placed at the barn. The villagers also planted corn. 
However, unlike rice, corn was not grown to substitute rice as staple 
food. Corn was mostly consumed as “snacks” between meals. Corn 
was boiled, barbecued or processed into other foods. Its stems and 
leaves were used as fodder. Based on the research by Bertomeu10 in 
the Philippines, corn can be intercropped with trees at agroforestry 
systems. The result suggested that intercropping corn gave farmers 
more profit compared to mono cropping. This is one value that farmers 
usually looking for the most by applying agroforestry system.

Figure 2 Food Crops Categories in Rancabuaya.

Tubers

Tubers as food crops have an important value as sources of 
carbohydrate, alcohol, and all purpose flour. Sweet potato (Ipomoea 
batatas) is the most popular tubers among others. Even though this 
crop was not originally from Indonesia, its present has become 
important for culture and become the main source of carbohydrate for 
some ethics groups in Indonesia.11 

As for Rancabuaya, white sweet potato and taro were the two 
crops that mostly grew by the villagers. Other tuber that was also 
found in this district was Dioscorea hispida or known by its local 
name “Gadung”. It can be summarized that Dioscorea hispida were 
found to be good source of protein, lipid, crude fiber, starch, vitamins, 
and minerals. Beside of that, it contains antinutritional value such 
as phenolic, tannins, hydrogen cyanide, and oxalate. Although this 
tuber contains toxin, it can be processed before it is consumed.12,13 Its 

toxicity can be reduced by harvesting when the leaves have started 
to dry.14 Then, the antinutritional value can be eliminated by soaked 
followed by cooking before consumption. Other than “Gadung”, 
“Ganyong” or generally known as Edible Canna was also found in 
this area. Carolina and Ilmi (2015) reported that within the starch 
that have been extracted from tubers of Edible Canna is contained 
carbohydrate, amylose, amylopectin, protein and fat. Edible Canna 
starch is a potential source for industrial utilization as a new base of 
starch.15 In Vietnam, its starch is mostly used for preparing transparent 
starch noodles.16 Unfortunately, these two tubers were not popular 
among the villagers because of the taste and their low economic value. 
These two crops were usually left alone and there were no treatment, 
such as fertilizers, given during their growth.

Tubers can be useful at agroecosystem management land. Tubers 
can live under shade which makes them suitable to be planted together 
with trees. Sweet potato, for example, has been used in the agroforestry 
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system together with poplar in Pakistan.17 Panwar and Wani found 
that there were certain varieties actually produced more yield under 
poplar trees. This study also suggested that intercropping trees with 
tubers have more benefit than a monocropping system. Although 
not being sold due to its taste and low economic value, “Gadung” 
is quite popular in Nganjuk, Indonesia, also it is mostly sold in the 
form of processed chips.14 With the right process, tubers that found at 
Rancabuaya can be processed as snacks or any types of meal. These 
snacks and meal can be sold around tourists’ area which certainly will 
help people in Rancabuaya to raise their income.

Legumes

The legumes are as important as cereals. They belong to 
Leguminosae family and full of protein materials than any other 
vegetable. Legumes also contain fats and carbohydrate.9 With such 
high protein contain, legumes are a substitute for protein source 
other than meat. Beans are very important for vegetarians. Simpson 
& Corner-Ogorzali18 stated that in general, legumes are an excellent 
source of protein. Legumes that found in the Rancabuaya can be used 
as snack for any tourists that come to visit the village. Legumes can 
be a good combination with trees and suitable to be used together at 
agroforestry land management. 

Based on research by Osman et al.,19 at Burkina Faso Africa, 
cowpea (legumes) can be intercropped together with trees. When 
cowpea was harvested, people at Burkina Faso had extra income that 
could support their daily live. Another species of legume, groundnut, 
was also used in the agroforestry system in North Kordofan State 
Sudan.20 Result showed that planting groundnut together at the system 
gave a positive impact for villagers’ income. These results clearly 
suggested that planting legumes at the agroforestry system will help 
people who live around agroforestry area.

Vegetables

Vegetable is the term applied to edible plants that accumulate its 
reserve food in fruits, roots, stems, and leaves. Those can be eaten 
directly as salad or cooked. This crop ranked second to cereals as 
the source of carbohydrate. Vegetables are known to contain lots of 
minerals, salts, and vitamins which are very important to this crop 
ranked second to cereals as the source of carbohydrate. Vegetable are 
known to contain lots of minerals, salts and vitamins which are very 
important to be consumed.9 Vegetable mostly found in this village were 
come from Brassicaceae family and Solanaceae family. Compared to 
other crops found in Rancabuaya, vegetables are easy to be planted 
together with trees. Vegetable can be used together with trees as a 
system of agroforestry. Vegetable can be sold by the villagers as their 
extra source of income. This can strengthen the goal of government 
agroforestry program where agroforestry should consider the ecology, 
social and economic of the people.

Fruits

Ripe fruits are usually eaten raw. Raw fruits can be cooked at 
eaten as a dessert. Simple fruit is derived from single ovary, while 
the aggregate fruits are formed from several carpels from the same 
flower. Ovaries from different flowers can form composite fruit.9 Fruit 
trees are a great choice for agroforestry systems. They produce shade 
to protect the soil. They also produce fruit that can be consumed or 
sold. Intercropping fruit trees with vegetable, for example, can give 
villagers extra income.21 Based on the information from the people at 
Rancabuaya, other than banana, other fruits were not planted with the 
purpose of getting extra income. These fruits were consumed privately 

and sometimes used for social events. Banana, however, has been 
the most planted fruit at this region. Banana variety ‘pisangambon’, 
particularly, has been used as raw material for home industry ‘sale 
pisang’. Other fruits also can be processed as snack and can be sold 
around tourist area. In the agroforestry management land system, 
fruits trees are a good choice to be used with other crops.

Conclusion
Rancabuaya has a great diversity of food crops which are potential 

as human foods. There were 99 species of food crops that can be 
categorized as cereals, tubers, legumes, fruits, vegetables, herbs/
spices and other. Among those crop lists, there were more than 64% 
crop species included to NUCS (73 species). Many of these crops were 
intercropped with trees which made the agroforestry management in 
Rancabuaya. Based on many research, these neglected crop species 
have enormous nutritional value and utility. When developed, they 
could be an alternative choice to substitute staple crops and raise 
the income of Rancabuaya villagers by selling them around tourist’s 
area. Unfortunately, insufficiency of promotion from national policy 
and the lack of development of national or local organized market 
could be the main reason of negligence of these crop species. It is 
important to initiate research for these neglected crops development 
in terms of cultivating practices, processing methods, and marketing 
promotions.22,23
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