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We analyzed 14 important homegarden food crops for their proximate constituents and 
household food security involving 22 villages and 92 homegardens spread over 40m-1200 m 
above msl in Aizawl district of Mizoram. Among the food crops, Parkia timoriana had highest 
moisture content (82.6%) while the rest were having below 50% moisture content. P.timoriana 
had highest carbohydrate content while highest protein content was found in Acacia pennata. 
The energy content was highest in P. timoriana (483 Kcal/100g) followed by Discorea 
esculenta (386 Kcal/100g) and A.pennata (332 Kcal/100g). Out of the 351 plant species 
encountered in home gardens, 133 were plants supplying vegetables and fruits with higher 
diversity of food plants in high altitude (104), followed by low altitude (95) and mid altitude 
(85). Homegarden food crops nevertheless helped not only in supplementing the dietary 
requirements but also the ensuring household food security in Mizoram. 
 

1. Introduction  
 

Food and Agriculture Organization (FAO) defines 
food security as a condition that "exists when all people, at 
all times, have physical and economic access to sufficient, 
safe and nutritious food to meet their dietary needs and food 
preferences for an active and healthy life". Individuals who 
are food secure do not live in hunger or fear of starvation. 
Food security at household level takes place when there is 
food availability as well as access to food by a household 
(Labadarious et al., 2009). Home gardens are known as the 
best method of supplementary food production system for a 
household and homegardening is one of the strategies that 
have the potential of enhancing food security for the poor 
(Mutotsi et al., 2008; Marsh, 1998, Sahoo, 2009, Barbhuiya 
and Sahoo, 2014, Barbhuiya et al., 2016; Sahoo et al., 2011; 
Sahoo, 2017). One of the easiest ways of ensuring access to 
a healthy diet that contains adequate macro- and 
micronutrients is to produce many different kinds of foods in 
the home garden (Singh et al., 2009, 2010). This is 
especially important in rural areas where people have  
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limited income-earning opportunities and poor access to 
markets and an important source of food and income for poor 
households in peri-urban and urban areas. They have multiple 
potential benefits and are vital such as a direct increased 
access to nutritious food by food insecure households on a 
daily basis and a source of medicinal plants. Home gardening 
can be done using only the available local planting material, 
green manures, fencing and indigenous pest control methods 
without any virtually economic resources (Marsh, 1998, 
Rocky and Sahoo, 2018). Vegetables being the rich source of 
carbohydrates, fats and proteins, which form the major portion 
of the human diet, are the cheapest source of energy. 
Proximate and nutrient analysis of edible fruit and vegetables 
plays a crucial role in assessing their nutritional significance 
(Pandey and Srivastava, 2009). Traditional Mizo ethnic food 
comprises of plenty of uncommon leafy vegetables, fresh as 
well as preserved through smoking, such as mustard leaves, 
pumpkin leaves, beans leaves, varieties of bamboo shoot, apart 
from meat. Mizo meals are mildly spicy and simple in taste 
with high nutritive value. The dishes are cooked with the least 
amount of oil and boiling, steaming and sautéing are the most 
preferred cooking methods, probably to retain the maximum 
possible nutritive value of the ingredients. 
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The considerable use of uncommon vegetable species by 
the local people in their diet motivated the present study to 
carry out the proximate analysis of few common food 
plants of Mizoram, and to understand whether the 
vegetables constituents of the home gardens are able to 
meet some of the nutritional requirements as a locally 
available dietary component and household food security 
in a rural landscape. 
 

2. Materials and Methods 
 

The study was carried out in 92 homegardens 
spread over 22 villages in Aizawl district of Mizoram 
ranging from 40 m above msl to 1200 m above msl. The 
study villages were grouped into three altitudinal range viz. 
high altitude (>1200 m above msl), mid altitude (300-1200 
m above msl) and low altitude (<300 m above msl). 
Various attributes of vegetation in the home gardens such 
as density, frequency and abundance were estimated using 
standard methods. In the present study a total of fourteen 
common vegetable species identified from the 
homegardens were procured from the local market of 
Aizawl, Mizoram. The plant samples were air dried for 
two weeks and ground into uniform powder using a 
blender. 
 
The samples were oven dried at 60°C until constant weight 
(AOAC, 1990; AOAC, 2000). The dried matter obtained 
was ground to a fine powder using a mixer/blender, sieved, 
and transferred to airtight plastic bottles and were stored in 
a refrigerator at 4°C until required for analysis. The cold 
stored samples were allowed to attain room temperature 
and mixed thoroughly with a spatula before withdrawing 
samples for further proximate constituent analysis. 
Proximate analysis was done on ground samples for each 
sample to yield result from which the compositions were 
computed.  
 
The proximate analyses (moisture, ash, crude fats, proteins 
and carbohydrates) of all the samples were determined 
according to the procedure of Association of Official 
Analytical Chemist (AOAC, 1990).  The moisture content 
was determined using weight difference method. Nitrogen 
and total crude protein content were determined on a dry 
weight basis according to the Micro- Kjeldahl distillation 
method (AOAC, 1990) involving the process of digestions, 
distillation and finally titration of the samples.  Total 
carbohydrate content was determined by the anthrone 
method as described by Sadasivam and Manickam (1996). 
Total fats were determined by gravimetric method (Phillips 
et al., 1997). A dry ashing method was used to determine 
the ash content by incinerating the sample in a furnace 

 

at 550ºC. All the proximate values are reported in percentage. 
The results for chemical composition were expressed in 
percentage of dry weight. The caloric value was calculated by 
summing up the percentages of crude-protein and carbohydrate 
multiplied by a factor of 4 (kcal/100g) and total crude fat 
multiplied by a factor of 9 (kcal/100g). 
 

3. Results 
 
Proximate analysis of food plants 
 
The result of proximate analysis showed variation in 
concentration/proportions of bio-chemicals (carbohydrate, fats 
and protein) and other contents (ash, fiber, moisture). The result 
of proximate analysis shows variant concentration of proximate 
composition of the 14 vegetables plant species, details is as 
shown in table 1. Overall the samples showed higher proportion 
of moisture, carbohydrate, followed by crude protein, ash and 
crude fat, respectively.  The moisture content of each species 
revealed different values ranging from 18.9 to 86.2, giving a 
wide variation, of the 14 vegetables, Parkia timoriana had the 
lowest moisture content of 18.9, and Solanum anguivi had the 
highest moisture content (86.2), remaining 4 and 10 plant 
species had moisture content of below and above 50% 
respectively.  The content of carbohydrates was relatively high, 
ranging from 7.5 to 46.2 % DW in comparison to other chemical 
constituents. Among the vegetables samples, P. timoriana 
contained the highest carbohydrate content (46.2%), followed by 
Musa paradisica, S. nigrum, Colocasia sp. and the remaining 
vegetables revealed below 20% carbohydrate content (Table 1). 
The protein content of the 14 vegetables species range from 1.8 
to 33.1% with Acacia pennata the maximum followed by 
Clerodendron colebrookianum, Dysoxylum gobara and P. 
timoriana. Plant species viz. Colocasia sp., Cucurbita maxima, 
Dioscorea escullenta, Eurya cerasifolia, Hibiscus sabdariffa, S. 
anguivi, S. nigrum, S. acmella and Zanthoxylum rhetsa had 
lower amount of protein content of below 10 %. The ash content 
ranged from very low 1.2% to the highest of 22.1. Vegetable 
species of S. acmella, D. gobara, C. colebrookianum, Z. rhetsa 
showed above 10% ash content. The crude fat content in 11 
samples was relatively low ranging from 0.1 to 3.8 % DW. The 
highest content of crude fat was found in P. timoriana (12.4%), 
followed by S. nigrum (9.3%) and E. cerasifolia (5.7%).  The 
energy content in Kcal/100g as per the proximate principles of 
the 14 traditional food plants prevalent in homegardens of 
Mizoram showed the maximum energy content in P. timoriana 
(483 Kcal/100g) followed by D. escullenta (386 Kcal/100g), A. 
pennata (332 Kcal/100g), H. sabdariffa (289 Kcal/100g), C. 
colebrookianum (274Kcal/100g), S. anguivi (251 Kcal/100g) 
and Cucurbita maxima (231 Kcal/100g). The other vegetables 
had less than 184 Kcal/100g and minimum energy level of 38 
Kcal/100g was recorded in S. nigrum. 



 

73 
 

Table 1. Proximate principal of prominent traditional food plants prevalent in homegardens of Mizoram 

Plant Species Local 
names 

Carbohydrate 
% 

Crude Protein 
% 

Fats 
(Lipids) % 

Ash 
content % 

Moisture  
% 

Energy k 
Cal/100g 

Acacia pennata Khanghu 17.9±0.8 33.1±2.8 2.0±0.2 7.9±1.1 39.1±2.7 332±16 

Clerodendron 
colebrookianum 

Phuinam 9.0±1.2 19.6±2.5 1.6±0.3 11.5±0.8 58.3±3.7 274±9 

Colocasia sp. Dawl 23.4±2.2 1.8±0.1 0.3±0.0 0.9±0.0 73.6±3.2 64±2 
Cucurbita maxima Maien 11.3±2.0 3.9±0.3 0.8±0.1 2.8±0.3 81.2±4.1 231±7 

Dioscorea esculenta Baibing 19.3±1.7 1.5±0.2 0.3±0.0 1.70.5 78.2±4.3 386±11 
Dysoxylum gobara Thing thu 

pui 
11.9±1.1 16.3±0.9 2.6±0.2 12.3±1.5 56.9±2.6 162±8 

Eurya cerasifolia Sineh 7.5±0.5 5.8±0.2 5.7±0.3 6.4±0.7 74.7±2.1 125±5 
Hibiscus sabdariffa Anthur 9.5±0.9 2.2±0.1 1.3±0.0 1.5±0.1 85.5±3.2 289±7 

Musa paradisica Changel 30.6±3.3 0.9±0.1 0.1±0.0 1.3±0.2 67.1±2.7 84±2 
Parkia timoriana Zawngtha 46.2±2.4 16.4±1.3 12.4±0.8 6.1±0.9 18.9±2.2 483±8 

Solanum anguivi Samtawk 10.6±1.7 1.4±0.2 0.6±0.0 1.2±0.0 86.2±3.7 251±6 
Solanum nigrum Tawkte 25.5±1.8 7.6±0.3 9.3±0.8 3.2±0.1 54.4±2.2 38±3 

Spilanthes acmella Ankasa 16.4±0.9 16.1±1.4 3.4±0.2 18.3±1.4 45.9±2.3 184±7 
Zanthoxylum rhetsa Chingit 7.5±1.2 8.6±0.9 2.0±0.2 10.4±0.8 71.5±6.5 107±4 
 

Table 2. Food plants in the homegardens at different altitudes 
Altitude Trees Shrubs Herbs Climbers Total food plants Total Species* 

High 29 15 46 14 104 206 

Mid 30 11 33 11 85 206 

Low 28 15 35 16 95 227 
*altogether 351 plant species encountered of which 133 were food plants in all atitudes 
 
Table 3. Food plant varieties which are more than 30% of occurrence among the homegardens 

Altitude Trees Shrubs Herbs Climbers Total 

High 15 5 15 3 38 

Mid 13 4 8 3 27 
Low 10 1 5 1 17 
 

Homegarden plants for nutritional needs and household 
food security 
 
Homegardens are an important source of vegetable for 
household consumption and animal food. The number of 
crops that a household had in its homegarden varied across 
the altitudes. In the present study 133 out of 351 plants were 
food plants supplying numerous vegetables and fruits (Sahoo 
and Rocky, 2015), with higher diversity of food plants in high 
altitudes (104) followed by low altitude (95) and mid altitude 
(85). Out of all the food plants herbaceous vegetables were a 
major constituent (Table 2). In the high altitude gardens 
occurrence of guava fruit was very high followed by the 
small tree C. colebrookianum (phuinam) followed by 
Colocasia esculenta (dawl) and Cucurbita maxima (maien) 
whose leaves are used as vegetables. Passion fruit, mustard 
and sweet potato were recorded in 72% of the gardens. P. 
timoriana occurred in 79% of the gardens whose pods are 
delicacy during winter. Herbs recorded maximum number  

and proportion (44%) in high altitude and least proportion in 
low altitude (37%). Trees (usually fruits trees) were the 
second major contributor to the food plants in all the 
altitudes. Although good number of herbal food plants were 
also recorded in the low altitude those with high frequency of 
occurrence among the gardens were very low (Table 3), 
represented by only five herbs. In the high altitude more 
variety of seasonal vegetables were recorded with high 
frequency of occurrence among the garden. Thus, in high 
altitudes not only were there variety of seasonal vegetables 
throughout the year but also were cultivated in most of the 
gardens. In the mid altitude mangoes were recorded in more 
than 93% of the gardens and fruits of different Citrus species 
were observed (Table 4). Guava and C. colebrookianum were 
also common similar to high altitudes. Acacia pennata a 
prickly leguminous woody climber whose stinky leaves are a 
favourite vegetable was recorded in many of the gardens. 
Trevesia palmata whose flower buds are a costly vegetable 
was also found frequently in the gardens in mid altitudes. 
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4. Discussions 
 
Proximate analysis of common food plants 
 
Edible vegetables are a vital component of human diet 
comprising essential biochemicals important for human 
metabolism (Aliyu, 2006). The result of proximate analysis of 
the fourteen common vegetables selected from the 
homegardens of Mizoram showed a varied concentration of 
nutrients (carbohydrate, fats, protein, ash, fiber, moisture). 
The moisture content of the 14 plants species showed a 
maximum of 86.2% in S. anguivi and as low as 18.9% in P. 
timoriana, lower moisture content will ensure lower rate of 
spoilage with longer shelf-life and less susceptibility to 
microbes and vice-versa (Adepoju, 2009, Adeyeye and 
Ayejuyo, 1994). Other species showed relatively high 
moisture content of above 30% viz. H. sabdariffa (85.5%), C. 
maxima (81.2%), D. escullenta (78.2%), E. cerasifolia 
(74.7%), C. (73.6%), Z. rhetsa (71.5%), M. paradisica 
(67.1%), C. colebrookianum (58.3%), D. gobara (56.9%), S. 
nigrum (54.4%), S. acmella (45.9%) and A. pennata (39.1%). 
This result is however similar to those obtained by other 
workers (FAO, 1990; Abidemi et al., 2009; Chimma and 
Igyor, 2007).  As the Mizoram weather condition range from 
maximum average temperature rarely exceeding 26°C, thus 
shelf life will be comparatively better to other hot regions 
despite the higher moisture content.  
 
Carbohydrates has been categorized a good and essential 
cheap source of energy, constituting a major portion of a 
balanced diet. In our study, P. timoriana contained the 
highest carbohydrate content (46.2%), followed by Musa 
paradisica (30.6%), and the remaining vegetables showed 
below 20% carbohydrate content. The carbohydrate content 
of these vegetables is very high as compared to the values 
obtained in the studies of Agbaire et al. (2012). On the 
contrary Asibey-Berko and Tayie (1999) revealed vegetables 
with higher carbohydrate content ranging from 75% to 
82.8%.  Protein content of the 14 vegetables species ranged 
from 1.8 to 33.1% with highest in A. pennata followed by 
colebrookianum (19.6%), D. gobara (16.3%), P. timoriana 
(16.4%), S. acmella (16.1%). According to Pearson (1976) 
plant food that provide more than 12% of its calorific value 
from protein are considered good source of protein. 
Furthermore, adults, pregnant and lactating mothers required 
34-56 g, 13-19 g and 71 g of protein daily respectively 
(Anon., 2002). The results of this investigation showed that 
adequate amount of protein are present in these vegetables. 
Therefore, as these plants can be utilized as a good source of 
non-conventional proteins. Remaining vegetables species had 
lower amount of protein content of below 10 %, however 
some of this has a fairly good protein  
 

content and can very well blend with other food items with 
average content so as to make-up the required amount. The 
ash content which is a measure of the mineral content of food 
was highest of in S. acmella (18.3%), and 3 other vegetables 
also showed a very high value of above 10% ash content i.e. 
D. gobara (12.3%), C. colebrookianum (11.5%) and Z. rhetsa 
(10.4%). The result therefore suggests a high deposit of 
mineral elements in these leaves (Antia et al., 2006). Other 
species had relatively lower value but can definitively serve a 
fair source of mineral. The values were comparatively higher 
except for M. paradisica (1.3%), S. anguivi (1.2%) and 
Colocasia sp. (0.9%), compared to the reported value by 
Agbaire et al. (2012) and Abidemi et al. (2009) who reported 
of ash content ranging from 1.52 to 2.0%, which was also the 
acceptable range for edible vegetables in Nigeria, according 
to Lucas (1988).  
 
The crude fat content in majority of the samples were 
relatively low ranging from 0.1 to 12.4% DW which shows 
that the vegetables will be beneficial for maintenance of good 
health. The highest content of crude fat was found in P. 
timoriana (12.4%), S. nigrum (9.3%) and Eurya cerasifolia 
(5.7%), suggesting them to be a good sources of lipids.  The 
study by Rumeza et al. (2006) reported low percentage of fat 
in vegetables ranging 0.1% to 0.38%, however the present 
findings had wide variation in the results ranging from low, 
intermediate to high fat content.  
 
Energy in terms of calorific value was found to vary from 
very good value of 483 Kcal/100g the lowest of 38kcal/100g. 
Some of these results are in agreement with the studies of 
Kanchan et al. (2011) and found to be in the normal range of 
134.6 kcal/100gm to 431.6 kcal/100g. The highest value was 
found in P. timoriana (483 Kcal/100g) which is higher than 
the reported value of energy in vegetables by other workers 
(Isong et al., 1999; Kulkarni et al., 2003; Hussain et al., 
2009; Kanchan et al., 2011) but are well within the reported 
value of energy content in different parts of P. timoriana pods 
by Elangbam and Singh (2012). Thus this study could 
identify some very good source of energy singly or in 
combinations as most of the vegetables gave relatively good 
values of nutrients and can serve as a component of a well-
balanced diet.   
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 Table 4. Important food plants recorded (% frequency, - not found) in different altitudes based on frequency of occurrence 

Botanical names High altitude Mid altitude Low altitude 
Psidium guajava 88.37 42.42 54.55 

Clerodendrum colebrookianum 86.05 62.50 48.48 
Colocasia  esculenta 83.72 62.50 48.48 

Colocasia affinis - - 54.55 
Cucurbita maxima 79.07 50.00 50.00 

Parkia timoriana 79.07 50.00 42.42 
Hibiscus sabdariffa 76.74 63.64 63.64 

Mangifera indica 74.42 93.75 87.88 

Passiflora edulis 74.42   
Brassica juncea 72.09   

Ipomea batatas 72.09   

Citrus reticulata  81.25  
Trevesia palmata  81.25  

Psidium guajava  75.00 69.70 
Citrus grandis  62.50  

Acacia pennata  56.25  
Citrus macroptera car anamensis  56.25 48.48 

Citrus medica var acidus   48.48 
Carica papaya 44.19 50.00 69.70 

Musa paradisiaca   78.79 
Cocus nucifera - - 63.64 
Tamarindus indica - - 63.64 

Ananas comosus   60.61 
 
Homegarden plants for nutritional needs and household 
food security 
 
People all over the world grow gardens.  In the tropics, 
anyone with any land can grow something all year 
round.  Most rural tropical families have gardens around their 
houses fundamentally; home gardening provides a 
supplemental source of foodstuff for the family (Sahoo, 2007, 
Sahoo et al., 2010, Sahoo and Rocky, 2015). But their 
importance goes beyond that. In many developing countries, 
home gardening becomes a survival strategy when food 
security is threatened by limited food availability and access. 
At other times, it is a resilience strategy to mitigate risk and 
vulnerability due to different natural and man-made stresses. 
Among the homegardens in Mizoram the high altitude 
gardens tend to be more secure with sufficiency of household 
food supply as evident from the varieties of leafy vegetables 
and tubers like mustard, pumpkin, sweet potatoes, chilly, 
chayote (Schium edule, Iskut), brinjal, roselle, garden pea, 
lablab, lady’s finger, winged beans, and other varieties of 
bean etc. apart from varieties of the fruits. The fewer 
occurrences of vegetables among the food plants in the low 
altitude might be attributed to the fact that as the gardens 
were dominated with dense canopy of areca nut trees the 

gardeners might not have enough space to grown seasonal 
vegetables to supply all year round. And since the areca nuts 
from these gardens could fetch direct cash income at the farm 
itself without taking them to the market (since traders come 
to the farm to collect the nuts), they have more liquid cash to 
but vegetables from the market. In the mid altitudes the status 
of food plants was intermediary in nature in between the high 
and low altitude. More varieties of vegetables in high altitude 
might also be due to the favourable climatic conditions and 
also the age of the garden which were comparatively older 
(Sahoo and Rocky, 2015). Over the years the farmers might 
have tried varieties of wild and domesticated plants and with 
long trail they might have stabilized certain plants in the 
garden as compared to the mid and low altitudes which are 
younger.  Overall, the occurrence to numerous varieties of 
traditional food plants other than staple crops in the 
homegarden of Mizoram shows a picture of household food 
security and meeting the nutritional requirements of the rural 
poor. Dietary diversity, i.e. the number of foods consumed 
across and within food groups over a reference period, is 
widely recognized as a key indicator of nutrient adequacy 
(Cummings and Bingham, 1998; Ruel, 2003; Mirmiran et al., 
2004, Sahoo, 2009). 
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Studies show that the overall nutritional quality of the diet 
improves with increasing number of food groups (Torheim et 
al., 2003; Steyn et al., 2006; Kennedy et al., 2007). Foods 
from the homegarden supplements the staple foods from the 
paddy fields or jhum fields, which are usually high in 
calories, but not very high in vitamin and mineral nutrients 
and since homegarden usually produce crops extremely high 
in nutrients and they tend to possess a high ‘nutrient density’.  
Humans need carbohydrates, protein, and fats, which are 
problem enough, but more critical in much of the tropics are 
vitamin and mineral nutrients. Roots and tubers are rich in 
energy and legumes are important sources of protein, fat, iron 
and vitamins. Green leafy vegetables and yellow- or orange-
coloured fruits provide essential vitamins and minerals, 
particularly foliate, and vitamins A, E and C. Vitamin A 
which is   necessary for good eyes are made by the body from 
carotenes and green leafy vegetables are good sources of ß–
carotene, the precursor of vitamin A. Vegetables like 
cauliflower, mustard greens, etc. are good source of vitamin 
B1, and it’s common in most green vegetables, as well as 
most of the vitamin A sources. Oranges, greens chilies, and 
guavas are good source of vitamin C which is to be consumed 
frequently as the body cannot store vitamin C for more than a 
week. Chilies are also rich in iron.  
 
Maize, corm of ‘iskut’ (S. edule), sweet potato, Manihot 
esculenta (pangbal), Ipomea batatas, etc. which are the 
starchy crops provide additional carbohydrates to the 
household. Beans are excellent sources of protein. Tree beans 
(P. timoriana), winged bean, pegion pea (Behlawi) etc. are 
good sources of protein but being consumed fresh are also 
rich in vitamin C. Acacia pennata shoots are also a good 
source of protein. Mangoes are extremely high vitamin A and 
C values. Bananas are good carbohydrate, but there is some 
vitamin C value, and some minerals, notably potassium. The 
coconut water are rich in vitamins and minerals. 

 
The homegarden also provide lots of needed protein (and 
some fat), especially in the form of small livestock (Rocky 
and Sahoo, 2018).  For protein and iron, and for getting rid of 
weeds and garbage, livestock like pigs and poultry are a 
valuable part of the garden world.  Homegardens in all the 
altitudes in Mizoram possess some livestock which provide 
meat and eggs. Their wastes also provide manure for the 
garden. Rearing honey bees were also common in the 
homegardens (Rocky and Sahoo, 2018).  
 
Furthermore, consuming diverse diets offers protection 
against chronic diseases (Cummings and Bingham, 1998). 
Although not mentioned as medicinal plants, almost all plants 
found in the homegardens such as fruit trees, tubers, 
vegetables, beans or spices have a potential medicinal use  

and helps in maintaining a sound health (Sahoo, 2009, 
Jeeceelee and Sahoo, 2015). For example consumption of 
boiled Clerodendrum colebrookianum leaves is popular 
among Mizos and it has been reported to minimize high 
blood pressure, and consequently incidence of high blood 
pressure is very low among Mizo (Sharma et al., 2001). In 
general, homegardens in Mizoram produce food year round, 
unlike the seasonal harvest in paddy field and jhum lands. 
Although yields are normally low, it is compensated by the 
diversity and nutritious nature of the products obtained.   
 

Conclusion 
 
The proximate analyses results showed that the homegarden 
vegetables are fairly endowed with energy content, moisture, 
and carbohydrate, followed by crude protein, ash and crude 
fat, respectively. Carbohydrate constituted the highest 
constituent in the plants followed by protein percentage and 
ash content while most of the plants showed low fat content. 
Parkia timoriana possessed highest value of carbohydrate, fat 
and energy value while highest protein was recorded in 
Acacia pennata. Unconventional food plants like Spilanthes 
acmella, Dysoxylum gobara, Clerodendron colebrookianum, 
Zanthoxylum rhetsa showed a very high ash content. Overall, 
these vegetables had a good proportion of nutritional 
attributes. The diverse food plants by increasing availability, 
accessibility, and utilization of food products. Household 
food supply was higher in high altitude homegarden with 
diverse vegetables and food crops than mid and low altitude 
gardens. Integration of livestock, poultry and apiculture 
activities into home gardening reinforced food and nutritional 
security for the rural poor. Since homegarden produce crops 
extremely high in nutrients, they supplement the staple foods 
from the paddy fields or jhum fields, which are usually high 
in calories, but not very high in vitamin and mineral nutrients. 
Most of the traditional food plants also have good medicinal 
value. Because of the homegarden the rural farmers with 
limited sustainable livelihood options have access to healthy 
diet. Thus home gardens can be an alternative source for 
balanced nutritional diets serving the perennial needs of the 
poor rural and the sub-urban societies. 
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