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Abstract Agroforestry homestead garden plays a

significant role in improving food and nutritional

security for the smallholders in developing countries

like India, Bangladesh, Sri Lanka and other Asian

countries. A study was conducted in two agro-

ecological situations of Tripura, with the aid of farm

inputs, improved technological support and direct

observation during the year 2011–2014. Upscaling of

homestead gardens with a number of components such

as vegetables, spices, tubers, fruits, mushroom, poul-

try and goatery products ensured a year-round supply

of a wide spectrum of food materials. Besides ensuring

household food and nutritional security, this large

variety of homestead garden products also contributed

to income security when sold in nearby market. It also

helps in improving water and organic fertilizer use

through the recycling of rainwater and farm wastes

from the enterprises involved. Besides facilitating

cash income, homestead farming system generated

employment for family labour and minimizes the risk

associated with conventional cropping system.

Keywords Agroforestry homestead garden �
Integrated farming system � Food and nutritional

security � Cash income � Smallholder farmers � North–
eastern India

Introduction

Increasing food production while reducing the depen-

dency on fossil fuels, protecting plant species and

enhancing environmental quality is an important

challenge for today’s society. As an alternative to

the current model that focuses primarily on maxi-

mization of production of agricultural goods, agro-

ecological practices that can simultaneously offer

environmental, social and economic benefits to human

beings and support the conservation of plant and

wildlife species are being advocated (Harvey et al.

2008; Ouinsavi and Sokpon 2008). Interdisciplinary

science, agricultural management interventions and

institutional development at local and global scales are

needed for ecological intensification of agricultural

production (Perfecto and Vandermeer 2008; Carpenter

et al. 2009).

Homestead garden is widely recognized integrated

system which produces a variety of foods and

agricultural products in its small area (Polegri and

Negri 2010). Agroforestry home gardens are age-old

and traditional land use systems with protection and

production functions, contributing particularly to the
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food and nutrition security of smallholders (Vieira

et al. 2012). In this farming system, deliberate planting

and management of multipurpose trees and shrubs are

followed in intimate association with annual and

perennial agricultural crops and, invariably, livestock,

within the compounds of individual houses (Alam and

Furukawa 2010). The whole crop–tree–animal unit are

intensively managed by family labour. A wide array of

outputs for a multitude of purposes, including fuel,

shelter, structural materials, fruits and other foods and

fodder are produced throughout the year (Rahman

et al. 2005). Customs, tradition and aesthetic prefer-

ences are instrumental in determining the overall

aspect of the garden (Birol et al. 2005; Smith et al.

2006). These areas are being managed traditionally,

with low technological level, and are composed

mostly of local fruit and vegetable species that make

part of the smallholders’ staple diet. Major threats

underpinning biodiversity and sustainability of agro-

forestry homestead garden systems include poor yield,

ecological imbalance and land fragmentation due to

population increase within the family, decreased land

area and household infrastructure development. Thus,

the structural complexity, species diversity, varied

output, and wide variability of home gardens pose

challenging opportunities for a researcher, and offer

innovative technological solutions for improved func-

tioning of the system. Through a better understanding

of the role of farmers and their families as the

producers of garden products, it can be possible to

improve the management of home gardens with the

maintenance of high level of plant diversity for the

optimization of agricultural production and contribut-

ing to the resilience of ecosystems for risk mitigation

(Smith et al. 2006). Targeted and well-planned

intervention from the outside, i.e. the introduction of

new crops, rural enterprises, improved breeds of

animals and poultry that are missing in a given

homestead garden system can further strengthen the

importance of this production system and allow a

natural link between conservation and development

(Agbogidi and Adolor 2013). Development of niche

markets can revitalize cultivation of traditional crops

or varieties, which may be commercialized as tradi-

tional specialties and provide income opportunities to

farmers (Vasey 1985; Hoogerbrugge and Fresco 1993;

Marsh 1998; Sordi et al. 2008; Polegri and Negri

2010).

In the north–eastern region of India, homestead

gardens are the integral part of farming system in

addition to open–field cultivation systems with staple

food and/or commercial crops. These gardens often

feature low capital inputs using simple technology for

the production of subsistence crops without involve-

ment of cash crop. In this context, it is imperative to

evolve suitable strategy for augmenting the income of

a farm. This paper addresses the functional character-

istics of agroforestry homestead garden systems of

small and marginal farmers of Tripura (North-eastern

India) and discusses subsistence production potential

and ecosystem services offered through upscaling of

the existing homestead farming practices.

Materials and methods

The study was conducted during the year 2011–2014

in two agro-ecological situations (AES) of North-

eastern India. The terrain and forest cover of the state

are such that only 27 % of the geographical area is

cultivable. Plains land cultivation is concentrated in

AES-I (altitude[ 150 m above mean sea level) and

accounts for the bulk of cereal and vegetable produc-

tion. The AES-II (altitude[ 150 m above mean sea

level) is hilly and most of the population belongs to

tribal group. They are dependent on shifting cultiva-

tion as a primary source of livelihood. The adminis-

trative zone of study area (Fig. 1) was selected for

study as being representative with respect to the

production systems as well as the prevailing popula-

tion pressure. Two blocks (Rupaichari and Bokafa)

were selected under AES-I and three blocks (Matabari,

Kakraban and Satchand) under AES-II. The areas

under AES-I and AES-II are about 38 and 62 % of

total area, respectively. A three exploratory survey of

each AES was done and 16 farmers’ families were

selected. Selection was done on the basis of stratified

random sampling among the two type of land holdings

categories micro (\1 ha) and mini ([1 ha) of home-

stead garden owners in each AES. In the survey of the

study area, it was found that the size of the home

gardens area was ranging from 0.08 to 0.16 ha. The

average family size of all farmers was four persons,

with 30 % males and 26 % of females in the 20–50

years age category, and is considered as working

members.
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The study area

North-eastern India is an Indian state of the south Asian

subcontinent situated in the subtropics. The total area of

Tripura state is approximately 10,491 Sq. Km, ofwhich

forest accounts for 60 % of the state’s land area, which

includes classified and unclassified village woodlots

and rubber gardens (DESTRIPURA 2013). The climate

of study area is greatly influenced by the presence of the

Himalayan mountain range in the north and the Bay of

Bengal in the south. According to the National

Agricultural Research Project classification (NARP

1979) of Agriculture Climatic Zone (India), the state

belongs to Mid–Tropical Plain Zone (NEH-6) of India

and lies between latitude 22�570–23�450 N and longitude

91�190–91�530 E. The hill region, being comparatively

of low altitude, does not exhibit well-marked altitudinal

zones. Climatically, the study area is characterized by

high annual rainfall (2000–2200 mm) with relative

humidity of 60–70 % and the temperature between a

maximum of 35 �C and a minimum of 7 �C. About
80 % of the rainfall occurs during monsoons and

groundwater level varies between 10 and 20 m bgl. The

soil is hydromorphic, poorly drained with percentage

slope between 3 and 5 %. The soils were characterized

by deep porous sandy soils derived from sandy deposits

in some zones. The soil contains 5–11 gm kg-1 organic

carbon, 155–352 kg ha-1 alkaline permanganate

Fig. 1 Location of study

area in Tripura, India
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oxidizable N, 11–24 kg ha-1 available Bray’s P and

130–360 kg ha-1 ammonium acetate exchangeable K.

The pH of the soil was strongly acidic (4.5–5.0) in

reaction. On the basis of geographical location, climate,

topography andmanagement principles, the forests area

can broadly be classified into hill forests, plain land Sal

forests, unclassified state forests and unclassified

homestead forests (home gardens). The study area

offers favourable environment for the growth of differ-

ent fruit crops like banana, papaya, litchi, mango,

jackfruit and known for best quality of pineapple.

Practices of agroforestry home gardens

Tripura state has a high population density, and the

size of small-farm holdings ranges from 0.16 to 1.5 ha.

Farmers concentrate mainly on rice-based crop pro-

duction which is subjected to a high degree of

uncertainty in income and employment to the farmers.

However, most of the farmer’s households also have a

homestead garden comprised both undeveloped and

planted-up land by members of the family. The plants

of the ground layer include seasonal and gourd-type

vegetables (pole beans, bottle gourd, ash gourd), red

amaranth, small shrubs, root and tuber crops. The

lower storey of tree layer constitutes small to medium

size species, such as papaya, lemon and banana, while

the top storey constitutes of species such as betel nut,

coconut, mango and jackfruit. The vegetable crops and

shrubby fruit species (e.g. lemon) are grown immedi-

ately beside the kitchen. The bamboo clumps and few

fruit trees and timber species are grown along the

boundaries of the outer yard. Cattle sheds are built at

one end of outer yard. Rearing of local goats and

poultry are common. Women are mostly involved in

livestock rearing, weeding and post-harvest work,

while men play a key role in land preparation, manure

application, irrigation and marketing.

Crop diversity within homestead garden

Study area holds more than 25 species of plants of

various use categories. Mango (Mangifera indica) and

Jackfruit (Artocarpus heterophyllus) are the most

common fruit bearing species utilized for timber and

fuel wood. Others of the same use category include

Coconut (Cocos nucifera), Arecanut (Areca catechu),

Star fruit (Averrhoa carambola), Jambul (Syzygium

cumini) and Ber (Ziziphus mauritiana). Timber

species are also popular among the farm holders.

Commonly available timber species are Acacia auri-

culiformis, Tectona grandis and Gmelina arborea.

Species popular for having medicinal value are

Azadirachta indica, Terminalia arjuna and Terminalia

belerica. Among bamboo species, Mritinga (Bambusa

tulda) and Muli (Bambusa baccifera) are most com-

mon. Other species with local names are drumstick

(Moringa oleifera), bak phool (Sesbania grandiflora),

kamranga (Averrhoa carambola), amla (Phyllanthus

emblica), tetul (Tamarindus indica), ban alu (Dios-

corea bulbifera) and satmuli (Asparagus officinalis).

Technological interventions

About 0.16 ha of homestead land suitable for garden-

ing was undertaken for upscaling at each study

location. Participating homestead family were trained

on practices of vegetables, spices and tuber crop

gardening, plantation and after care of fruit plants,

mushroom farming, poultry and goatery husbandry,

vermicomposting and conservation of rain water.

The area under different crops suitable in home-

stead farming system (HFS) was divided in three

groups, i.e. vegetable crop (50 %), fruit crops (25 %)

and spices plus tuber crop (15 %). Off-season high-

yielding variety with short duration of okra, cowpea,

cauliflower, tomato, brinjal, chilli, carrot, cucumber

and bitter gourd was grown for better utilization of

residual soil moisture and market income.

Vegetable varieties used were resistant to bacterial

diseases, suitable to cool and dry temperature, mod-

erate heat tolerance and start harvesting within

50–55days. The cropping system (rainy–winter–sum-

mer) in vegetable and spices crop was C1 (okra, bitter

gourd, cucumber,), – C2 (cowpea, chilli, brinjal) and

—C3 (tomato, cauliflower, carrot). About 0.08 ha was

cultivated 3–4 times a year covering about 0.32 ha per

year. Altogether 100 fruit plants (mango, litchi,

coconut, arecanut, lemon, papaya and banana) in each

farm were transplanted. Local spices crop (ginger,

turmeric), tuber crops (yam, discoria, tapioca, colo-

casia) and pineapple were grown as inter-crop in the

fruit plantation area.

The agro–climatic conditions of study area favour

cultivation of Oyster mushroom during the month of

August–February. The farm women of homestead
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farming were trained on substrata preparation, cube

making, watering, harvesting, etc., to take mushroom

cultivation under HFS as a highly remunerative

enterprise with quick return in a short span of time.

A set of 50 cubes were used for mushroom production

for 2–3 times in each homestead farm.

Animal husbandry has become an important farm

activity and provides additional income to the farming

community throughout the year. To generate the

additional income by utilizing on-farm resources, 15

numbers of dual purposes (egg and meat both) breed of

poultry (Grampriya) and two numbers of goats (Black

Bengal) were integrated in each unit. Houses for

keeping goats and poultry were constructed as per

design recommended by Indian Council of Agriculture

Research (ICAR). Dual purpose poultry is very

efficient in scavenging rural waste materials, requires

minimum artificial feed and shows better survivability

in local conditions. Black Bengal goat can effectively

survive on shrubs and trees in low fertility lands. This

goat is early-maturing, kidding occurs twice a year,

gives multiple births (2–3 numbers) and produces

excellent quality meat production.

Use of vermicompost improves the soil quality by

supplying required plant nutrients and also increases

water and nutrient holding capacity of soil. To reduce

the cost of cultivation and restrict the use of chemical

fertilizers, a low-cost vermicompost tank (3 m 9 2 m 9

0.75 m:L 9 W 9 H) was provided in each homestead

farm for the production of 1.5–3.0 tonnes compost per

year by recycling available farm wastes and plant

residues. The most popular species of earthworm

Eisenia foetida was used for vermicomposting. In

vegetable crops such as okra, brinjal, radish, cauli-

flower, chilli, tomato and ginger, a dose of about

200 kg of vermicompost per 0.08 ha was used as a

substitute of chemical fertilizers. In fruit crops depend-

ing on the stage of growth, vermicompost at the rate of

1–20 kg per plant was applied. Rain water harvesting

and recycling tank of low-density polyethylene

(LDPE) with a capacity of 25000 L was established

at homestead farm for storing rain water and providing

lifesaving irrigation to crops during dry season.

Analysis of productivity, profitability

and sustainability

The success of HFS was determined by quantifying

physical indicators of sustainability based on system

productivity, profitability and employment generation.

The economics of each component was calculated

based on the economic produce of that enterprise. To

measure the techno-economic performances of devel-

oped HFS, the capital budgeting tools such as BCR,

NPV and IRR were used. The formulae used of those

analyses are given below.

Benefit cost ratio: BCR ¼

P
n
t�1 Bn=ð1þiÞn

P
n
t�1 Cn=ð1þiÞn

Net present value: NPV ¼
X

n
t¼1 ðBn� CnÞ=ð1þiÞn

Internal rate of return:

IRR ¼
Xn

t¼1

ðBn� CnÞ=ð1þiÞn ¼ 0 i:e: NPV ¼ 0;

where Bn = benefit in each year; Cn = cost in each

year; n = number of year and i = interest (discount)

rates.

Normally, the technology intervention is prof-

itable or feasible when BCR is greater than 1, NPV

is positive and IRR is greater than 15 %.

The cyclical sustainability assessment of home-

stead garden was done as per sustainability criteria,

which are related to three areas of evaluation, i.e.

environmental, social, and economic, and to the

perceived strengths and weaknesses of the system

under analysis. Different dimensions of sustainability

were integrated using AMOEBA graphs to highlight

the multidimensional character of agroforestry home-

stead garden and also to communicate sustainability in

a more operational and appropriate way than aggre-

gated indices (Ten Brink et al. 1991; Laane and Peters

1993).

Results

Production value and net income

Details of production and income generated under both

agro-ecological situations (AES-I and AES-II) are

presented in Table 1. Vegetable cultivation was under-

taken in all three crop seasons. Major vegetables which

can provide maximum income and also the nutrition to
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farmer’s family were introduced. Off-season high-

yielding variety with short duration of okra (cv. Arka

Anamika), bitter gourd (cv. Midori short), cucumber

(cv. Green long), brinjal (cv. Singhnath), cowpea (cv.

Kashi Kanchan), cauliflower (cv. Kimaya), tomato (cv.

All Rounder) and carrot (cv. Rudhira) were grown for

better utilization of homestead land andmarket income.

On an average, income from vegetable crops was about

US$ 414 per year from 0.08 ha of area of homestead

garden. It was observed that farmer’s family consumed

about 45 % of their total production of vegetables and

remaining 55 % of vegetables were sold in the market.

Production of vegetables was about 57 % higher in

AES-I as compared to AES-II especially during rainy

andwinter season. This less production of vegetable un-

der AES-II was mainly due to less involvement of

family labour which causedmore weed infestation, soil

nutrient and water losses in homestead farm.

Spices (ginger and turmeric) and tubers (yam,

discoria, tapioca and colocasia) were grown as inter-

crop in the fruit plantation area of each agroforestry

homestead farm. About 0.03 ha (18.7 %) area was

utilized under these crops. On an average, about

280 kg of spices and tuber crops could be harvested

and maximum production was observed in AES-I

(358 kg) where recommended dose of lime and 25 %

of chemical NPK fertilizer was used along with

organic manures. In AES-II, only 193 kg of spices and

tuber crops was harvested which was about 31 % less

than AES-I. The AES-II area is inhibited by the tribal

people who do not use any chemical fertilizer on their

homestead farm. The low production was mainly due

to non-application of lime and chemical fertilizer.

Most of farmer’s family consumed about 26 %of their

total production of spices and tuber crops and

remaining 74 % of produce were sold in the market

with a total income of US$ 175.

The fruit crops like papaya and pineapple started

bearing fruits from second year and farmer could

consume 34 % of total production (1050 kg) and

earned about US$ 150 by selling about 670 kg (66 %)

of fruits. Most of the farm women of HFS successfully

adopted the small-scale mushroom farming technol-

ogy and harvested 38–47 kg of mushroom per 50

cubes within two months with a maximum profit of

US$ 65. About 31 % of mushroom production was

consumed by each farmer’s family to fulfil their

nutritional and vegetable needs.

Table 1 Production of different commodities under homestead farming system in Tripura, India

Production system Yield under different agro-ecological situation (AES) Average home

consumption (%)

Net profit from

market sale

(US$/yr)AES-I AES-II Mean

Vegetables (Kg/0.08 ha)

Summer season (C1) 455 460 458 48 169

Rainy season (C2) 820 430 625 46 132

Winter season (C3) 427 290 360 42 114

Spices and tuber crops (Kg/0.03 ha) 358 193 280 26 175

Fruits** (kg/0.04 ha) 1100 1000 1050 34 150

Mushroom (kg/50 cubes) 47 38 42 31 65

Poultry (15 nos.)

Eggs (Nos.) 1005 960 980 22 85

Meat (kg) 28 27 27 30 51

Goatery (female-2 nos.)

Kids (Nos.) 4 4 4 00 111

Vermicompost (kg/yr) 3500 2000 5500 100 00

Poultry manure (kg/yr) 300 280 290 100 00

Goatery manure (kg/yr) 900 700 800 100 00

Total 1052

* C1: okra ? bitter gourd ? cucumber; C2: cowpea ? chilli ? brinjal; C3: tomato ? cauliflower ? carrot

** Papaya, banana and pineapple production in 2nd year of HFS

1108 Agroforest Syst (2016) 90:1103–1112

123



Small livestock unit comprising poultry and goat

provided an additional income to each homestead

farmers. On an average, about 980 eggs and 27 kg of

poultry meat were produced from 15 numbers of

poultry in one year. Homestead farmer could earn US$

136 from poultry product and US$ 110 from kids of

each pair of female goat (four kids per year). Further,

15 poultry and 2 goats produced about 290 kg of

chicken manures and 800 kg of goat manures. Ver-

micompost unit also produced 5500 kg of compost.

Manures and vermicompost were used in all crops of

homestead farm to meet at least 60–70 % of the plant

nutrient requirement in place of chemical fertilizer. A

water harvesting Jalkund having capacity to store

25,000 L was used for 2–3 lifesaving irrigation to

vegetable and fruit crops during winter and summer

season (December–April). Integration of all the seven

components under homestead garden generated an

additional income of about US$ 1000 per year.

The capital cost of $ 500 was used to establish the

improved HFS with an average annual operating cost

of $ 130 and annual benefit of $ 1052. At 15 %

discount rate, the NPV was found positive, the BCR

was greater than one and the IRR was found valid

(Table 2). Result of sustainability assessment indi-

cates that initial investment costs, yields and benefit–

cost ratio improved, while participation of farmers’

family and dependence on external input remain a

challenge (Fig. 2).

Intensifying nutrition supply

The study also examined the contribution of homestead

gardens to nutrition security in terms of supply of

essential minerals, vitamins and calories. Table 3

indicates the approximate amount of nutrients from a

homesteadgardenduringdifferent periods of theyear.A

total of 233,000 kcal, 24,500 mg protein, 257,000 lg

vitamin A, 70,400 mg vitamin C, 79,300 mg calcium,

153,000 mg phosphorus and 13,100 mg iron were

obtained in a year. In this study, 200 gm vegetable con-

sumption per person per day was considered as thresh-

old level of food and nutrition security through

homestead gardening as recommended by the World

Health Organization (WHO) and the Food and Agricul-

ture Organization of theUnitedNations (FAO). Table 3

shows that developed homestead garden provides

significant amount of vegetable, i.e. 630.14 g/per-

son/day as consumed by the household that contains

638.36 kcal against the minimum requirement of

200 gm per person/day. Based on the available nutrient

contents of vegetables, tuber crops and mushroom

grown in homestead garden, each family could get

recommended amount of calories from such homestead

garden every year.

Discussion

The diversified, year-round supply of food and nutri-

tion from gardens is often crucial for subsistence

among the poor and marginal farmers in developing

Fig. 2 AMOEBA diagram of homestead farming before and

after upscaling of system in Tripura, India

Table 2 Benefit cost ratio (BCR), net present value (NPV) and internal rate of return (IRR) of agroforestry homestead garden

Year Capital cost

(US$/yr)

Maintenance cost

(US$/yr)

Total cost

(US$/yr)

Total income

(US$/yr)

At the end of 3rd year

BCR NPV @15 % Df IRR

(%)

1st year 547 130 677 379 2.45 1382 38.25

2nd year 256 96 352 1403

3rd year 265 112 377 1430
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countries. It can provide important opportunities for

development of income-generating activities (Gal-

luzzi et al. 2010). Upscaling of HFS provided a

significant amount of food and nutrition in every crop

season to the farmer’s family. On an average, 1163 kg

of vegetables, 280 kg of spices and tuber crops,

1050 kg of fruits, 38 kg of fresh mushroom, 960 eggs,

27 kg poultry meat and 60 kg mutton were produced

in a year from just 0.16 ha of homestead farm.

Significant amounts of vitamin A and iron were

supplied to meet the daily requirement for an adult

male and female (Fig. 3). Out of total farm production,

about 35 % produce was consumed by farmer’s family

to meet their food and nutritional requirement.

Homestead gardening helps in improving household

nutritional security for at-risk populations, particularly

rural women and children (Kumar and Nair 2004).

In this study, capital input was low, simple

techniques were applied and the family members

themselves participated as labour. Total farm income

from HFS was almost 2.5 times higher than the

production cost. Yearly cost and return from home-

stead farm are shown in Fig. 4. Participating farmers

were usually short in cash and depended on short-term

cash flow. In upscaling of homestead farms, prefer-

ence was given to those components of farming

system that require low financial investment and

provide short-term positive cash flow (Lojka and

Loikova 2007). AMOEBA diagram indicates progress

towards sustainability on modification of HFS

throughout a 3 year period in the study area. A

homestead garden system is sustainable when it

maintains productivity through diverse crops for

Fig. 3 Supply of vitamins and minerals (per day per head) from

homestead garden of Tripura, India
Fig. 4 Yearly cost and return (US$) from homestead garden in

Tripura, India

Table 3 Month wise food nutrition supply (‘000) from agroforestry homestead garden

Periods Vegetable (kg) Home

consumption

(kg/yr)

Energy (Kcal) Vitamin Protein

(mg)

Ca

(mg)

P

(mg)

Iron

(mg)
A

(lg)
C

(mg)

January–February Tomato 15 5.25 28.8 4.65 0.285 3.00 5.40 0.27

February–March Cauliflower 25 5.75 7.50 14.0 1.47 8.25 26.7 10.0

November–May Cowpea 40 19.2 4.80 5.60 1.40 28.8 23.6 1.00

December–March Brinjal 37 12.9 27.4 4.44 5.18 6.67 17.4 0.14

June–September Okra 31 10.8 16.1 4.03 0.59 20.5 17.4 0.11

March–April Tuber crop 14 60.02 119 0.49 10.4 1.04 40.3 0.41

July–August Cucumber 15 2.25 00 1.05 0.10 1.50 3.75 0.15

August–September Bitter guard 31 18.6 39.0 27.3 0.62 7.13 11.8 0.62

December–February Chilli 8 2.32 14.0 8.88 0.23 2.40 6.40 0.35

November–February Mushroom 14 96.0 00 00 4.25 0.01 0.03 0.02

January–December Total 230 233 257 70.4 24.5 79.3 153 13.1

Tuber crop includes Discoria, Yam, Tapioca and Colocasia
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meeting subsistence and cash needs of the households

(Kehlenbeck and Maass 2006). A sustainability

assessment of different homestead land use systems

in Asian countries show that agroforestry households

source up to 90 % from their farm, home gardens and

livestock with shorter-ranged positive cash flow

(Tarigan and Darma Suria 2002; Macandog et al.

2005).

Conclusion

Upscaling of homestead gardens with a number of

components such as vegetables, spices, tubers, fruits,

mushroom, poultry and goatery products ensured a

year-round supply of a wide spectrum of food

materials. Demands of iron and vitamin C were

met along with 47 % of vitamin A, 20 % of calcium

and phosphorus minerals. Besides ensuring household

food and nutritional security, it also contributed to

income security and family labour employment. The

system helped in improving water and organic fertil-

izer uses through recycling of rainwater and farm

wastes from the enterprises involved. The upscaling of

agroforestry homestead gardens offered the opportu-

nity to better meet the needs for subsistence, increased

food and nutrition security and thus reduced the

dependence on external purchase. On success of this

agroforestry homestead garden model, about 78 new

farmers adopted this technology and started the

upscaling of their traditional homestead farm in the

study area with the financial help of rural bank.
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