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  Abstract 
Homestead, the home and adjacent grounds occupied by a family, is the potential 
production area. Homestead agroforestry is popularly called homestead produc-
tion system. It is the integrated production of crops, trees, and livestock in the 
household’s residence and its surrounding areas. This review explores diversity 
of homestead agro-forests together with their advantages to the adaptation and 
climate change mitigation. It was revealed that homestead owners of household-
ers were more positive attitude towards climate change adaptation in homestead 
production system. Due to climate change, there were several crops and various 
types of vegetables with multipurpose tree species such as Mango, Jackfruit, 
Mehogoni, Coconut, Raintree and Mehogoni, are practiced in homestead agrofo-
restry along with the annual crops subjected to change of planting dates over 
time. Homestead agro-forests thus meet the conditions to be a clean development 
mechanism agroforestry practice, which would develop as strategy for 
small-scale farmers in climate change mitigation and adaptation initiatives, and 
biodiversity conservation. The reviews show that homestead agroforestry has a 
lot of contribution to reduce the problems of climate change and enhance a 
building resilience to climate change. Therefore, the development of homestead 
agroforestry practice, also contributes to economic purpose in additions to cli-
mate change mitigation and adaptations. 
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1. Introduction 

Global warming is caused by an increase in the amount of greenhouse gases (GHG) in the atmosphere, mostly carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O), which trap infrared radiation and prevent it from escaping 
into space [1]. Agro-forest ecosystems, which are deemed to be an important factor in climate change, can be managed 
to assimilate CO2 via photosynthesis and store carbon in biomass and in the soil [2]. Tropical forests make up 80% of 
the earth’s total forests. The agro-forests have the greatest long-term potential to sequester atmospheric carbon by pro-
tecting forested lands, slowing deforestation, and by means of reforestation [3]. 

People in rural and semi-urban areas of country, plant and maintain a wide variety plants in their homesteads. They 
have intentionally been growing these plants for generations for meeting household needs including fuel wood, timber, 
fruit and vegetables, as well as for revenue and environmental amelioration. In the face of rapid degradation of public 
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forests of the country, these homestead forests are considered as major supplier of forest products. Tropical homestead 
agro forestry has potential for carbon sequestration and can help to mitigate climate change impacts [4]. Homestead 
agro forestry, that integrates tree production with crop and animal production, is believed to have a higher potential to 
sequester carbon in pastures or field crops [5]. It also helps to reduce carbon emissions from fossil-fuel burning through 
fuel wood production and conservation of carbon stocks in existing agro forestry by alleviating pressure on these forests 
[6]. 

The significance of homestead agro forestry to reduce green house gases emission is well appreciated throughout the 
world. There has to more research on the role of homesteads agro forestry practice in relation to policies and measures 
to mitigate against and adapt to climatic change [7]. Therefore, this review was carried out to express the importance of 
the homestead agro forestry practice to mitigate climate change and enhance adaptation.  

1.1. Objectives 

General objectives  
 Reviews on the role of homesteads agro forestry practice in the climate change adaptations and mitigations 

Specific objectives  
 To reviews on the purpose of homestead agro forestry practice adaptation in response to climate change 
 To reviews on the advantage of homestead agro forestry practice in the climate change mitigations  

2. The Role of Homesteads Agroforestry Practice in the Climate Change Adaptations and Mi-
tigations 

2.1. Definitions, concept and importance of homestead agro forestry practice 

Homestead agroforestry, which is popularly called homestead production system or home gardening of the integrated 
production of crops, trees, and/or livestock in the household’s residence and its surrounding areas. Homestead agro fo-
restry includes mixed plantings of annual, tree crops and pasture around dwelling area, which is a common type of mul-
tistoried agro forestry system. The farmers grow multipurpose trees in their home gardens for flowers, fruits, and seeds, 
trees, fish, agricultural crops, cattle [8]. The homestead owners themselves consume a large proportion of the products 
and the rest of the products are sold in the market. The homestead systems contribute about 70 percent fruit, 40 percent 
vegetables, 70 percent timber and 90 percent firewood and bamboo requirement of the country. Due to shortage of 
agricultural land, homestead agro forestry practice may be a good strategy for survival and existence of the farmers by 
attaining food and income security [9]. 

The agroforestry practices include homestead agro forestry, cropland agro forestry and woodlot. The annual crops 
cultivated in the homestead agro forestry are various types of vegetables with multipurpose tree species like Mango, 
Jackfruit, Mehogoni, Coconut, Raintree, Mehogoni, are practiced in different types of Cropland agro forestry along with 
the annual crops like paddy, sugarcane [10]. As assemblages and repositories of a vast number of plants in small parcels 
of land around the home in direct and constant interaction with their owners, homestead forests fulfill the specific eco-
nomic, social, and cultural needs of the individual owners and provide biological conservation, carbon storage and other 
intangible, yet valuable, benefits to society. With their ecological similarity to natural forest ecosystems, homestead 
forests act as an insurance against pest infestations and disease outbreaks [11]. 

Homestead agroforestry systems are most appropriate for resource poor farmers. They can earn immediate benefits 
from crops while waiting for long term benefits from trees. A unique combination of different species of fruit, timber 
and biomass yielding trees can generate high amount of earnings for the farmers [12]. Most of the trees in homestead 
agro forestry system to be traditional varieties with less production potential. So, there is much scope to improve prod-
uctivity of the system both in the homesteads and in the fields by replacing the existing tree species/varieties with the 
improved ones, planting trees in planned ways, using suitable tree-crop combination and by improving management 
practices [13]. Homestead agroforestry that integrates tree production with crop and animal production is believed to 
have a higher potential to sequester carbon than pastures or field crops [5]. It also helps to reduce carbon emissions 
from fossil-fuel burning through fuel wood production and conservation of carbon stocks in existing natural forests by 
alleviating pressure on these forests [6, 11]. Overall, home gardens reduce atmospheric carbon dioxide through carbon 
sequestration, carbon conservation and carbon substitution [5]. 

2.2. Trees grown in the homestead agro forestry to adaptation and mitigate climate change 

Farmers usually prefers Multi Purpose Trees (MPTs) which simply fruit, fodder, fuel wood and timber to meet their 
day to day requirement, as well as for sale to generate cash as a regular source of income and also to tide over emergent 
needs. Homestead agroforestry is mainly silvo-horticultural and silvo-pastural system where major agricultural crops 
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are very rare. The plants grown in the homesteads are broadly classified into food (fruits, vegetables, spices), timber and 
fuel wood, medicinal, and ornamental species [14]. 

The predominant trees planted in homestead are universally mango and jackfruit which are used for fruit as well as 
timber; the latter species is also highly valued for forage, particularly for goat rearing. The most intensive tree cropping 
system is found homestead agroforestry or small farms based on a close association of coconut, kitul, and betel palms 
with cloves, cinnamon, nutmeg, citrus, mango, durian, jackfruit and breadfruit, with a lower storey of bananas and pep-
per vines, and a peripheral ground storey of maize, cassava, beans, and pineapples, are practiced [8] 

2.3. Species and Vegetables grown in the homestead agro forestry 

Majority of the vegetable and fruit produced in the different country are coming from the homesteads agro forestry 
[15]. Different types of vegetables and spices are found to grow in the homestead agro forestry by all categories of far-
mer round the year in a small scale, mostly for their own consumption. Vegetables are grown in three types of mi-
cro-sites within the homestead viz. in shady place, in open place and creeping on the tree and adapting to local commu-
nity to mitigate climate change and food security [16]. 

2.4. Adaptation role of homestead agro forestry 

Adaptation to climate change involves monitoring and anticipating change and undertaking actions to avoid the nega-
tive consequences and to take advantage of potential benefits of those changes. Adaptation to climate change requires 
combining scientific knowledge with indigenous knowledge and practices [17]. Moreover, adaptation to climate change 
needs to be a continuous attempt. Use of indigenous knowledge and local coping strategies should be promoted as a 
starting point for planning climate change mitigation and adaptation [18]. However, the ability of communities to adapt 
to the impacts of climate variability and change, Adaptation to climate is the process through which people reduce the 
adverse effects of climate on their health and well-being and take advantage of the opportunities that their climatic en-
vironment provides. It is one of the policy options for reducing the negative impacts of climate changes. It also refers to 
the degree to which adjustments are possible in practices, processes, or structures of systems to projected or actual 
changes of climate [19]. Adaptation refers to adjustment in systems in response to actual or expected climatic effects, 
which moderates harm or exploits beneficial opportunities. The main goals of climate change adaptation are to reduce 
vulnerability and build resilience to the impacts brought by climate change [20]. 

2.4.1. To maximize homestead agro forestry resources for enhancing adaptive and resilience capacity of commu-
nity people 

By planting and nursing some productive but extreme climate tolerant species and saplings including native vegeta-
tions with an elevated mood and ditch structure. Integrated approach of planting fruit trees, timber trees, herbs, shrubs, 
plants, vegetables, pond fisheries, agrosilviculture, animal husbandry, with a goal to establish a ‘Green Zone’ in the 
some selected climate affected vulnerable communities. Villagers’ opinions on choice of species reveal that they choose 
plants for multiple purposes, including economic and environmental values. Their local knowledge on planting light 
canopy fruit species near dwelling and large canopy taller trees on boundaries has productive and protective functions 
[21]. Boundary trees act as a wind barrier and protect trees and houses downwind. Villagers can take intensive and reg-
ular care of trees near to houses and can protect fruit from pilferage. In order to reduce the extent of cyclone damage, 
villagers build houses at the centre of homestead land, surrounded by tree [16]. 

2.4.2. Strategies of Community based climate adaptation on the homestead agro forestry practice 
Existing coping mechanisms and capacities are recognized community based climate adaptation builds upon and 

strengthen existing coping strategies and capacities; most common social and organizational values and mechanism are 
cooperation, community people’s organizations, local knowledge and resources. Farming communities have accumu-
lated considerable experiences for living with climate risks over time and have developed a range of adaptation strate-
gies. Capacity building in climate adaptation, sustained education and training activities; sustained public awareness etc. 
be linked with available agro forest resources [22]. Community based climate response organization climate manage-
ment teams, climate response committee, climate management committee; climate management network can be en-
gaged in mobilizing the on homestead agro forestry /village forest resources. Counter climate plan, i.e., emergency and 
contingency plan; counter preparedness and mitigation plan; community development plan etc. can also be linked with 
local forests resources [23]. 

 Climate Risk Reduction  
 Partnerships in Climate Risk Reduction 
 partnerships of the vulnerable sectors with less vulnerable groups 
 partnerships of the community with local government and other communities can also be developed for sus-

tainable regeneration and utilization of forest resources 
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 Specific Climate Adaptation options plan in the context of homestead agro forestry  
 Introduction of co‐management in developing homestead forestry to address the adverse effect of climate 

change 

2.5. Climate change mitigation in the homestead agro forestry practice 

Climate change mitigation is a human intervention to reduce the sources or enhance the sinks of greenhouse gases 
[24]. Appropriate activities related to agro forestry can help reduce GHG concentrations in the atmosphere by increas-
ing biotic carbon storage, decreasing GHG emissions from operations, and producing biomass as a substitute for fossil 
fuels [25]. The first option is to reduce the consumption of fossil fuels, thereby reducing GHG emissions; the second 
one is to maintain and/or increase the vegetation cover, thereby enhancing carbon sinks (carbon sequestration). Thus, 
climate change mitigation measures reduce the concentrations of GHGs in the atmosphere. Tropical homestead forests, 
often called home gardens and homestead agro forestry, have potential for carbon sequestration and can help to mitigate 
climate change impacts [4].  

2.5.1. Homestead agro forest of Carbon financing to mitigate climate change 
Sequestration of atmospheric carbon by homestead agro forests is well recognized as a low-cost mitigation measure 

for greenhouse gas [26]. A number of carbon-sink-related clean development mechanism (CDM) forestry projects have 
been promoted around the globe for the promotion of sustainable development, conservation of agro forests and mitiga-
tion of climate change. However, none of these CDM forestry projects include homestead agro forests, implying that 
the potential of these forests as a strategy for carbon sequestration has not yet been fully recognized even though they 
offer considerable scope to improve biomass accumulation and economic efficiency of climate change mitigation [4]. 

Villagers have managed these homestead agro forests sustainably for generations and there are no land property 
rights problems because they established forests on their personal land. There is scope to increase tree numbers by 
planting woody trees along boundaries to increase carbon sequestration. Overall, it seems that homestead agro forests 
are permanent, do not face land tenure conflicts and have potential for increased carbon sequestration. Homestead fo-
rests are small in size and it would not be easy to motivate all villagers or urban and peri-urban. However, this requires 
extensive coordination, collaboration and consensus [27, 28]. 

2.5.2. Choice of Species for mitigation of natural hazards from climate change 
The frequent natural hazards including seasonal cyclones, tidal storms and sea water surges that are increasing in 

frequency and cause damage to houses, soil erosion, salinity intrusion and vegetation damage [21]. Many homesteads 
agroforestry have become permanently inundated and villagers suspect that in future it would be very difficult for them 
to survive. High survival rate of these species (85%), strong root system that protects plants from uprooting during cyc-
lones (72%), strong stems which do not break easily (68%), and low weight associated with light canopy which reduces 
wind load on trees (55%) thus prevents houses from wind damage. The wind speed is reduced when wind hits the trees 
and hence the destructive force of strong wind declines. Trees with a taproot or sufficient branch roots retain upright 
growth and can survive well against heavy wind [29]. 

2.5.3. Potential role of homesteads in carbon sequestration to mitigate climate change 
The carbon sequestered within agro-forestry systems may have a positive impact on the global GHG balance. Most 

tree species in homestead are slow growing and long lived. They can also form a large canopy volume with a high total 
car-bon accumulation. An example is Ficus, one of the most prominent canopy species, which is a slow growing tree 
that can attain a large size, has a higher carbon density, and can be credited with sequestering a maximum total carbon. 
The wood is used for fuel, construction, and/or farm implements [30]. Whole tree harvest is uncommon in the manage-
ment of this type of system; thus, the carbon sequestered stays there over a long period of time and critical role in cli-
mate change mitigation. It has been reported that forest carbon stock can be estimated as 50% (dry mass basis) of above 
ground Biomass [31]. Using this approximation it can be assumed that mean carbon stock across the three study sites is 
117.73 Mg C/ha, which is nearly twice as much as the mean Above ground biomass carbon stock (61 Mg C/ha) re-
ported in homestead agro forests [6]. The average aboveground standing stocks of carbon in home gardens ranged from 
16 to 36 Mg/ha [4]. So homestead agroforestry have high potentials to carbon sequestration than others strategies. When 
compare with altitude, the tree biomass C stock was higher in the high and medium altitude than in the low altitude ho-
mestead agro forests, The C in fallen litter biomass decreased with increasing altitude [32]. 

3. Conclusions and Foreword Remarks 
The homestead agro forests have ability to sequester and store atmospheric carbon in the form of woody and leaves 

biomass and thus help to mitigate negative impacts of climate change. These agro-forests could potentially be a source 
of carbon credits through an appropriate carbon financing mechanism. The carbon sequestration can be considered 
permanent because complete biomass removal does not occur from home gardens. Appropriate homestead agro forestry 
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practice activities contribute to reducing GHG emissions by avoiding deforestation or improving forest management. 
They also increase the uptake of atmospheric carbon commonly referred to as carbon storage while communities have 
built on local coping strategies and adaptive capacities to reduce some extreme climatic vulnerabilities, it is necessary to 
introduce some forest based structural adaptation measures. 

Homesteads agroforestry are the different fruit tree, crops and other livestock forage are practiced for most impor-
tance to mitigation and adaptation potential to climate change especially for urban and pre-urban, where the scarcity of 
land exist. In addition to climate change adaptation and mitigation, it also solves food security problem of the commu-
nity. One of the most important factors shaping the adaptive capacity of individuals, households and communities with 
local agro-forests was their access to and control over natural, human, social, physical and financial resources. Resource 
affecting adaptive capacity includes: (1) human: Local people’s knowledge of climate risks, conservation agro forest 
skills, and enable labour; (2) social: women’s savings and loans groups, farmer‐based organizations, involving tradi-
tional welfare and social support institutions; (3) physical: appropriate infrastructure, seeds and saplings and plantation 
facilities with skills and training are crucial. So if this all force is coordinated and co-working together on homestead 
agro forestry practice, so easily to mitigate and adapt climate change. 
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