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Abstract: Agroforestry, the integrated cultivation of trees and shrubs alongside crops and livestock, has emerged as a scientifically grounded 
and multifunctional land-use system that supports sustainable rural livelihoods. This review explores the scientific foundations and socio-
economic impacts of agroforestry, highlighting its role in soil fertility enhancement, climate change mitigation, water management, and 
biodiversity conservation. It also emphasizes innovative approaches such as silvi-medicinal systems, geospatial monitoring tools, and 
participatory methods that empower rural communities. Having several benefits, agroforestry faces challenges also including limited financial 
support, insecure land tenure, and inadequate extension services. Addressing these issues through education, capacity building, and policy 
support can ensure the successful adoption of agroforestry as a climate-resilient and economically viable strategy for sustainable rural 
development Agroforestry contributes significantly to carbon sequestration, biodiversity conservation, and sustainable resource 
management. Through a synthesis of empirical evidence and case studies, the study highlights agroforestry's transformative potential when 
scientifically informed and locally adapted. It reinforces agroforestry as a strategic tool for advancing rural development and achieving long-
term sustainability in alignment with global development goals.
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Traditionally, people raised trees, crops, and animals 

together on the same land to meet family needs through 

mixed farming. Agroforestry is a collective term for land use 

systems, practices, or technologies that combine woody 

perennials with agricultural crops and/or animals in the same 

piece of land, either in some form of spatial and temporal 

sequence. Agroforestry is a land-use system that offers 

deliberate retention and incorporation of trees or other woody 

perennials in crop-animal production fields to get maximum 

return from the resultant ecological and economic 

interactions. The National Agroforestry Policy (2014) 

describes agroforestry as a combination of land-use systems 

which collectively combines trees and shrubs on farmlands 

and rural landscapes with/without livestock to improve 

productivity, profitability, diversity, and ecosystem 

sustainability. Agroforestry is deeply intertwined with 

scientific principles, as it is based on understanding the 

interactions between trees, crops, livestock, and the 

environment. Various researchers, scientists explore how 

these components interact at various levels (biological, 

ecological, social, and economic) to improve sustainability, 

productivity, and resilience in agricultural systems (Pancholi 

et al., 2023). Agroforestry is a scientifically improved practice 

to the farmers to expand the ecological, economic, 

environmental as well as social status of the community as a 

whole (Roghan et al., 2024). In keeping the exclusivity and 

sustainability of agroforestry system, management practices 

have played an important task. Supervision of the 

agroforestry system is complex because of the diverse mixed 

species as compared to monoculture (Manna et al., 2018). 

Agroforestry contributes in a way to enhance carbon 

sequestration, soil fertility, water management, climate 

change mitigation, and biodiversity conservation (Thakur et 

al., 2011, Bhusara et al., 2016, Thakur et al., 2017a, Kumar et 

al., 2020, Kumar et al., 2025). Integrating traditional 

knowledge with innovative scientific techniques, agroforestry 

offers multifaceted strategy that supports food security, 

income diversification, and climate resilience, especially for 

smallholder farmers in low- and middle-income countries 

(Kumar et al., 2023).

The aim of this review is to synthesize empirical and 

scientific research on agroforestry's role in enhancing rural 

livelihoods. We discuss ecological and economic 

mechanisms, innovative scientific techniques, socio-

environmental outcomes, and policy implications - particularly 

for smallholder farmers in low- and middle-income countries. 

MATERIAL AND METHODS

The article primarily based on a comprehensive review 

about the agroforestry system that enhance livelihood 

benefits in rural area by integrating traditional practices of 

farming with different scientific techniques. This review 

collectively analyzed different information from rich source 

of relevant literature spanning 26 years to get a vivid 

depiction of agroforestry and its contribution towards rural 

livelihood



RESULTS AND DISCUSSION

Agroforestry as Scientific Approach for Sustainable 

Rural Development

Soil fertility enhancement: Trees play a crucial scientific 

role in promoting rural livelihoods by enhancing soil fertility 

through the addition of organic matter, their leaf litter, root 

decomposition, and biomass from pruning contribute 

significantly to soil organic carbon content, which improves 

soil structure, nutrient availability, soil health through 

enhanced flora and fauna and overall agricultural productivity 

( Singh et al., 2010,Aldeen et al., 2013, Rachel et al., 2012,   

Sharma et al., 2019, Prajapati et al., 2022a,b . It also )

minimizes soil erosion (Table 1), improve soil quality, 

vegetative cover, land productivity and lift the farmer's level of 

living through sustained farm productivity (Chakraborty et al., 

2015, Dissanayaka et al., 2024). 

Study in the central Punjab, India revealed that 

integration of poplar and wheat agroforestry system in the 

Type of degraded land Location Agroforestry system Impact Reference

Degraded sloping land North-East India Hedgerow cropping Reduced soil loss and runoff by 94% and 
78%, respectively

Saha et al. (2012)

Dehradun Silvipasture system No soil loss with an annual return of about 
Rs. 4,000 ha year from commercial −1 −1 

grass alone besides additional returns 
from Eucalyptus.

Sharda and 
Venkateswarlu (2007)

Shivalik hills Horti-pasture system Emblica officinalis Chrysopogon fulvus + 
Horti-pasture system saved water and soil 
by 4.9–30.7 cm and 862–2,818 kg ha−1

Prasad et al. (2012)

Karnataka Ley farming (Vegetative 
barriers)

Cenchrus ciliaris Cymbopogon martini and 
reduced the runoff by 38% and soil loss by 
16%

Ramajayam et al. 
(2007)

Kashmir Silvi-agriculture Reduced scorching heat and the same 
time reduced soil erosion, besides 
increased crop production

Mughal and Makaya 
(2000)

Gullied and ravine 
lands

Gujarat Agri-horticulture system with 
soil moisture conservation 
practices

They revealed that sapota with trenches 
and bench terraces reduced runoff by 
16%–34% and soil loss by 15%–25%

Kumar et al. (2020)

Gujarat Agroforestry system of 
cowpea + castor + sapota

Reduced total soil loss and runoff by 37.7 
and 19.1% and system productivity 
increased by 81.9% compared to sole tree 
plantation

Jinger et al. (2022)

Uttar Pradesh Agri-horticulture system Recorded higher yield of Ber, pearl millet, 
wheat and fuel wood

Prakash et al. (2011)

Rajasthan Alley cropping Higher yield, land equivalent ratio and soil 
organic carbon were recorded in 
Leucaena-based alley-cropping systems

Dhyani et al. (2007)

Shifting cultivation 

land

North-East India Multipurpose tree plantation 
(fast- growing nitrogen-fixing 
trees) in fallows

Reduction in bulk density by 15.9% and 
erosion ratio by 39.5%, and increase in 
SOC by 96.2%, aggregate stability by 
24.0%, porosity by 10.9%, and available 
soil moisture by 33.2%

Saha et al. (2012)

Odisha Alley cropping The runoff and soil loss was reduced by 
23%–32% and 49%–52%, respectively

Adhikary et al. (2017)

East India Gliricidia sepium hedgerow 
and grass filter strip

The runoff and soil loss was reduced by 32 
and 35%, respectively

Lenka et al. (2012)

Table 1. Impact of groforestry system on degraded landa

Source: Jinger et al  2023. ( )

winter season and green gram in the summer season 

increases the net soil organic carbon, there was an increase 

of 0.36 per cent in the sole crop in agriculture soil whereas 

0.66 per cent increase was in the agroforestry soil and same 

addition increases with tree age (Gupta et al., 2013). Yadav 

et al. (2019) and Solanki et al., (2015) also observed in their 

study that these leaf litters or organic matter have high 

carbon content, which further increase porosity and soil's 

water holding capacity that enhances overall microbial 

biodiversity and soil quality. Similar observations were found 

by Sharma et al. (2017), where organic carbon content in soil 

was more and decreases as the distance from trees 

increases. Prajapati et al. (2022a, b) also reported enhanced 

soil biota under agroforestry systems ( +Melia dubia  

Sorghum bicolor Sorghum bicolor Sudanese/ x  var.  hybrid 

Napier) as compared to sole cropping (sole tree or sole 

grass).

Climate change mitigation: Agroforestry systems and their 
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Fig. 1. Agroforestry system for climate change 

Source: Barman et al 2024). (

services can be used as strategies for climate change 

mitigation as indicated in Figure 1.

Agroforestry has developed as a key approach to 

increasing climate resilience by integrating agriculture and 

forestry to create synergistic advantages (Mbow et al., 

2014). Implementation of agro-forestry practices has larger 

potential to increase carbon sequestration of mainly 

agroforestry dominated lands than monocrop agriculture 

(Lee and Jose 2003, Nair 2003, Morgan et al., 2010, Panwar  

et al., 2022) (Table 2). Trees are capable of storing about 50-

60% of carbon in the above-ground biomass on the other 

hand pasture grasses store only 10% above-ground, 

(Houghton and Hackler 2000, Sharrow and Ismail 2004). In  

agroforestry systems, trees and shrubs act as carbon sinks, 

absorbing carbon dioxide and storing it in their biomass and 

soil (Thakur et al., 2011, Bhusara et al., 2016, Handa et al., 

2020).

Agroforestry is more effective than sole cropping in 

sequestering CO  and improving soil quality, tree-crop ₂

diversification boosts carbon sequestration and supports 

Agro-climatic zones Agroforestry system Carbon sequestration 
potential (Mg C ha  year )−1 -1

References

Central Plateau & Hill 
Region

Agri-silviculture (  + greengram-mustard) Acacia 3.70 Newaj et al. (2008)

West Coast Plains & Ghats 
Region

Agri-silvi-horticulture (Artocarpus heterophyllus + Acacia 
auriculiformis + black pepper)

9.90 Kunhamu et al. (2012)

11.3

Eastern Plateau & Hills 
Region

Agri-silviculture ( + wheat)Albizia procera 5.70 Newaj et al. (2012)

Upper Gangetic Plains 
Region

Agri-silviculture ( + mustard)Dalbergia sisso 2.83 Newaj et al. (2012)

Lower Gangetic Plains 
Region

Agri-silviculture ( + rice-wheat)Eucalyptus tereticornis 10.7 Sirohi and Bnagrawa 
(2017)

Southern Plateau and Hills 
Region

Silvipasture system (Leucaena leucocephala + Gliricidia 
sepium Stylosanthes hamata)

23.2 Handa et al. (2019)

East Coast plains & Hills 
region

Horti-silviculture + pineapple)(Acacia mangium 5.51 Handa et al. (2019)

The Island Regions Horti-pasture ( )Cocos nucifera + Calliandra calothyrsus 3.50 Joy et al. (2019)

Western Plateau & Hills 
Region

Agri-silviculture ( + cowpea-mustard)Ailanthus excelsa 9.64 Handa et al. (2019, 
2020)

Western Himalayan Region Agri-horticulture ( + )Prunus armeniaca Ocimum sanctum 1.80 Handa et al. (2020)

( + )Prunus persica Ocimum sanctum 2.0

Western Dry Region Silvipasture system (Ailanthus + Cenchrus ciliaris/ 
Panicum antidotale)

9.64 Handa et al. (2020)

Eastern Himalayan Region Silvi-pasture ( + grass)Morus alba Setaria anceps  1.55 Handa et al. (2020)

Middle Gangetic Plains 
Region

Agri-silviculture ( + sorghum/groundnut)Tectona grandis 2.32 Handa et al. (2020)

Trans-Gangetic plains 
Region

Agri-silviculture ( + Populus deltoides 
wheat/potato/turmeric)

9.12 Chavan et al. (2022)

Gujarat Plains & Hills 
Regions

Silvo-aromatic ( + lemon grass)Melia dubia 20–25 Jinger et al. (2022)

Table 2. Carbon sequestration through agroforestry in different regions of the country

Source: Jinger et al  2023. ( )
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Name of species Water use Transpiration loss References

Acacia nilotica 1,248 mm year-1 – Khanzada et al. (1998)

Prunus armenica – 1.5–2.37 L day−1 Barradas et al. (2005)

Populus euphratica – 2.0 mm day−1 Khamzina et al. (2006)

Acacia tortilis 2.63 m mol.m s−2 −1 Akram et al. (2008)

Punica granatum 1,255–3,671 L  year-1 – Bhantana and Lazarovitch (2010)

Eucalyptus grandis 13,184–77,031 kg ha day-1 -1 – Kallarackal (2010)

Dalbergia sissoo 2.67–3.28 m mol. m s−2 −1 Prasath et al. (2014)

Azadirechta indica 2.88 ± 0.2 gm leaf h−1 −1 Pagare et al. (2014)

Eucalyptus tereticornis – 0.28–4.0 mm day−1 Venkatraman and Ashwath (2016)

Acacia mangium – 0.45–4.0 mm day−1 Venkatraman and Ashwath (2016)

Pongamia pinnata – 0.1–2.64 mm day−1 Venkatraman and Ashwath (2016)

Table 3. Water use efficiency and transpiration loss of different tree species

Source: Jinger et al  2023. ( )

both climate change mitigation and adaptation (Aggarwal 

and Kumar 2020). Climate changes become more 

challenging day by day and the key solution is to increase the 

forest and tree cover by practicing agroforestry system with 

increasing resilience of the farming system by the sole crop 

adopters of the farmers (Dhyani 2014). Agroforestry systems 

play an important role in moderating the microclimate. 

Carbon sequestration stores carbon component from 

atmosphere and mitigates greenhouse gas emissions, which 

is a chief element of Climate-Smart Agriculture (Riyadh et al., 

2021). Agroforestry sequesters up to 30% more carbon than 

monoculture farming, simultaneously mitigate climate 

change and enhance soil health (Fahad et al., 2022).

Water management and climate adaptation: Trees act as 

natural reservoirs, soaking up excess rain and releasing 

water stored within them during droughts, hence mitigating 

both flood and drought risks (Dubashi 2025). Unlike in annual 

systems where the land lies bare for extended periods, 

agroforestry systems with perennial tree components can 

make use of the water remaining in the soil after harvest and 

the rainfall received outside the crop season (Table 3). 

Secondly, agroforests rise the productivity of rain water by 

seizing a larger proportion of the annual rainfall by reducing 

the runoff and by using the water deposited in deep layers. 

Thirdly, the changes in microclimate (lower air temperature, 

windspeed and saturation deficit of crops) decrease the 

evaporative demand and make more water available for 

transpiration (Rao et al., 2007). The trees also tend to 

develop or redirect their roots to the upper soil layers, if water 

recharge below the root zone is infrequent as it occurs in low 

rainfall years and in the absence of plant existing nutrients 

(Rao et al., 2004). Agroforestry systems increase water 

holding capacity by promoting soil structure, organic matter 

levels, and decreasing surface runoff (Fahad et al., 2022). It 

was also observed that soils are not capable of holding 

sufficient moisture as a consequence of lower litter content in 

the field (Islam et al., 2016). Therefore, combination of trees 

with crops are preferable.

Biodiversity conservation: Agroforestry systems enhance 

species richness owing to its varied structure and 

composition, resources and services (Fig. 2) which is devoid 

in monoculture systems. Its integration into agricultural 

practices offers a sustainable pathway to maintain and 

enhance biodiversity (Thakur et al., 2005, Thakur et al.,  

Fig. .2  Role of Agroforestry to conserve biodiversity

1252 Sharma et al



2017a, Udawatta et al., 2019).  One of the purposes of 

agroforestry tree domestication is improvement of stability 

and productivity of agro-ecosystems by expanding on-farm 

tree species composition (presence and abundance). 

Diversification and strengthening of land use through 

domestication of agroforestry trees is one of the three pillars 

of the research of the World Agroforestry Centre (Kindt and 

Lengkeek 1999, ICRAF 2000). Agroforestry permits for co-

occurrence of numerous species, minimizes pest infestation, 

and ensures the protection of threatened plant and animal 

species, eventually enhancing ecosystem resilience to 

environmental changes (John et al., 2024). Agroforestry is  

distinctively suited to deliver eco-agriculture solutions that 

successfully combine purposes for increased food security 

and biodiversity conservation (Atta-Krah et al., 2004, Garrity 

2004, McNeely 2004, Simons and Leakey 2004). 

Agroforestry reduces the degradation of protected areas, by 

increasing biodiversity within working landscapes, and/or 

introducing different trees species in farming systems 

(Garrity 2004, Thakur et al., 2004). 

Agroforestry for rural livelihood security: Agroforestry 

plays a vital role in providing abundant income streams for 

the farming households or farm manager (Fig. 3) and 

simultaneously fulfilling daily needs of people, such as 

fodder, fuel-wood, and dietary supplements from fruit–trees, 

highlights its multiple benefits to rural livelihoods (Jose et al., 

2004, Thakur et al., 2015, Tiwari et al., 2017).

Forests and tree-based agricultural systems contribute 

providing both the facility of direct and indirect ecosystem 

services which is reflected by greater access to livelihood 

capitals (Arnold et al., 2011, Bansal et al., 2021). 

Agroforestry-based businesses such as mushroom farming, 

beekeeping and non-timber forest products increase 

additional income sources that enhancing sustainable rural 

development (Kumar et al., 2021) and also mitigating the 

adverse impact of climate change (Islam and Quli 2016). 

Agroforestry systems generate employment in rural areas by 

enlarged supply of wood in the market a substantial dealing 

with wood and wood-based products (Dhyani and Handa 

2013). Tree-crop based systems expand soil stability and 

prevent erosion through several processes. Increased 

ground cover from leaf litter and “tree mulch” intercepts 

rainfall, decreases the velocity of runoff water, reduces 

evapotranspiration, and limits soil crusting (Sepulveda and 

Carillo 2015). Its different components act as an alternate 

source of income, as loss in market value of one product can 

be compensated by better prices of other products, such as 

timber, crops, fruits, nuts, mushrooms, forages, livestock, 

biomass, Christmas trees, and herbal medicine (Wilson and 

Lovell 2016, Thakur et al., 2017b).

Gum-yielding trees like , , Acacia senegal Acacia nilotica

Butea monosperma Boswellia serrata, and  are valuable for 

agroforestry models and should be promoted widely to 

ensure sustained income and livelihood security for 

resource-poor rural communities (Chavan et al., 2016).  

Kanwal et al., 2022 also concluded higher overall productivity 

in agroforestry system as compared to sole agriculture 

especially in hilly states.

Study reported that in western Uttar Pradesh, fuelwood 

was more than 50% of the farmer's major source of income, 

which also reduced the dependence of the other 

conventional fuel followed by additional income 25% of 

farmers adopted the agroforestry model (Dwivedi et al., 

2010). The estimated fuelwood consumption in different 

villages of Chamoli districts of Garhwal Himalayas estimated 

during summer per village is 83.41 kg/day to 535.40 kg/day 

and in winter 150.70 kg/day to 757.05 kg/day and the 

utilization of fodder tree 301.05 kg/day to 1009.15kg/day in 

the summer and in the winter 650.50 kg/day to 2011.50 

kg/day which is supplemented by traditional agroforestry 

trees (Rawat et al., 2016).

Innovative technologies in agroforestry for rural 

sustainability: Innovative agroforestry practices blend 

modern science with traditional practices helping rural 

communities improve land management, boost productivity, 

and support sustainable livelihoods while protecting the 

environment (Table 4).  

Sanwal et al., (2018) estimated seven medicinal plants 

and found  (Akarkara),  Anacyclus pyrethrum Mucuna

(Kaunch),   (Kantkari), and Solanum virginianum

Andrographis (Kalmegh) economically suitable in mountain Fig. .3  Benefits of Agroforestry
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regions. , and Solanum showed highest Spilanthes, Mucuna

yields on northern slopes, with net returns up to Rs. 

34,639/ha in 4-6 months. Similarly, lower Himachal 

Himalayas Verma et al. (2010), Verma and Thakur (2010, 

2011), Thakur et al. (2012), Thakur and Verma (2012) and 

Thakur et al. (2017b) reported Ocimum sanctum, Withania 

somnifera and Mucuna pruriens as ecologically and 

economically sound agroforestry combinations. Such silvi-

medicinal systems offer promising alternate livelihoods for 

communities ranging from mountains to plans and coastal 

areas (Suvera et al., 2015, Suvera and Thakur 2016, Kumar 

et al., 2016, 2017). The All India Coordinated Research 

Project (AIRCP) on Agroforestry and ICAR-Central 

Agroforestry Research Institute Jhansi  suggested Morus 

and system for the western Himalayas, alder-Grewia-based 

based for the North Eastern Hill region, aonla, Ailanthus, 

Hardwickia Prosopis and  based for the semi-arid and arid 

regions, poplar and eucalyptus-based for the Indo- Gangetic 

region and -based system for Gmelina, bamboo, Acacia

Humid and Sub-humid regions and, teak-based for the 

tropical region (Handa et al., 2024). Innovative agroforestry 

interventions in the North Western Himalayas include 

bamboo-based agri-silvicultural systems, bamboo for 

construction, silvi-medicinal models using native medicinal 

plants, spice-based systems to counter crop loss from 

wildlife, sea buckthorn cultivation in high-altitude areas, and 

Van Silk (forest-based sericulture) to support forest-

dependent communities-offering diverse livelihood and 

enterprise opportunities (Sanwal et al., 2019)

Scienti f ic research methods for community 

empowerment: Agroforestry, combined with Remote 

Sensing technology using indices like NDVI, SAVI, LAI, and 

NDMI, enable precise monitoring of vegetation health, 

moisture, and productivity, supporting sustainable 

agroforestry, carbon finance, and ecosystem restoration-key 

elements in improving farmer incomes and advancing 

climate resilience (Ghosh and Sharma 2024). Agroforestry 

adoption was significantly enhanced through participatory 

methods that built trust, addressed local needs, and 

empowered communities with knowledge and skills 

(Suparwata et al., 2021).  Agroforestry enhanced livelihood 

security by adopting practices like lac cultivation and 

sericulture. Traditional lac host trees such as Ber (Zizyphus 

mauritiana) Palas (Butea monosperma) and  can be planted 

along field bunds, while fast-growing species like Flemingia 

semialata are also promising. Sericulture can be supported 

through agroforestry species that serve as host plants for 

silkworms- ,  and Terminalia tomentosa T. arjuna Shorea 

robusta Morus for Tasar;  species for mulberry silkworms 

(Handa et al., 2016). Active participation is considered as one  

of the effective methods for community empowerment. This 

ensures that the strategies are tailored to the specific needs 

and preferences of the community, leading to better 

acceptance and more sustainable outcomes (Mayo 2004). 

Agroforestry system Benefits References

Agrisilviculture system
(Woody perennials- 
Trees/shrubs + Agricultural 
crops)

Actively indulge in climate change and mitigation as agrisilvicultural 
systems have the potential to minimize direct N2O and CH4 emissions 
by up to 2.0 times. 
It positively enhances earthworm abundance, and organic matter in 
soil.

Kwak et al. (2019)

Cardinael et al. (2019), Marsden et 
al. (2020)

Agri-silvipastoral system
(agricultural crops + 
timber/forest trees + 
pasture)

This complex tri component structure improves ecological 
sustainability and livelihood resilience, predominantly for smallholders 
and rural communities in diverse Agroclimatic zones. 

Singh and Panday (2011)

Horti-silviculture System
(fruit trees + timber/forest 
trees)

It increases both farm income and economic sustainability by optimal 
use of land.
It also enhances microbial biodiversity- like in oleaginous tree species 
Elaeis guineensis Theobroma cacao + .

Nair (1993)

Ashraf et al. (2018)

Silvipastoral Systems
(Trees/shrubs + 
pasture/grasses + livestock)

These systems are predominantly practiced in arid and semi-arid 
areas. 
System fulfils the demands of fuel and fodder in rural areas and 
reduces the impact of climate change.

Kumar (2006)

Dhyani (2013)

Home Gardens
(multi-strata agroforestry 
system/ kitchen garden)

This system is known for its high species richness, vertical structure, 
and constant food and fodder production throughout the year. 
It improves and maintains the food and nutritional security in both rural 
and urban areas.

Nair (1993)

Nair (2008)

Alley Cropping
(hedgerow intercropping of 
annual crops+ trees/shrubs)

This system widely practiced for soil fertility enhancement, control of 
soil surface runoff in marginal lands. 
Many studies under agroforestry research show the importance of alley 
cropping in improving soil fertility and promote efficient nutrient cycling.

Young (1989)

Adhikary et al. (2017, Jakhar et al. 
(2017 and Lenka et al. (2012)

Table 4. Innovative agroforestry system in rural livelihood

1254 Sharma et al



Another pivotal strategy is capacity building. By equipping 

community members with the necessary skills, knowledge, 

and resources, they can effectively manage their resources, 

engage in profitable ventures, and mitigate potential risks 

(Hastings and Saunders 2001).

Challenges: Despite of several benefits agroforestry system 

still has challenges (Fig. 4). The inadequate availability of 

credit facilities and incentives is one of the key challenges 

affecting the use of inputs on farms and the planting of trees 

(Alemagi et al., 2015, Makee 2016).

Oduro et al. (2018), mentioned financial barriers to tree 

stock development on farms are often mentioned by farmers 

as being one of the major hindrances, and providing 

incentives to farmers such as grants and inputs is an effective 

way to reassure them to plant trees on their farms (Oduro et 

al., 2018). Plant species for intercropping, if not accurately  

selected may cause interspecific competition and minimize 

its environmental benefits (Jose et al., 2004). Adesina and 

Chianu 2002 stated in their study that because of limited 

contact with extension agents (demonstration days) proved a 

barrier to agroforestry systems adoption for landowners.

CONCLUSION

Agroforestry is a sustainable, science-based land-use 

system that enhances rural livelihoods by improving soil 

health, conserving biodiversity, mitigating climate change, 

and providing diverse income sources. With innovations like 

geospatial tools and participatory methods, it supports 

climate resilience and food security. However, challenges 

like limited credit, insecure land tenure, and inadequate 

support services must be addressed. Agroforestry 

Fig. .4  Challenges in Agroforestry

Singh et al  2023. ( )

represents a scientifically robust and socially inclusive 

approach to rural development. By organizing education 

programmes and sharing experiences among farmers can 

be useful method to achieve effective implementation of 

profitable agroforestry System. When effectively 

implemented, agroforestry offers a powerful solution for 

sustainable rural development and environmental 

conservation. Agroforestry is a system or modern 

scientifically enhanced technique for the cultivators to 

improve our safety of socioeconomic conditions and 

environment cleanliness by the fixed size of the land 

cultivated all components in the same field. It is clearly shown 

that traditional and present-day's scientific agroforestry 

practices primarily have different positive assets for the 

gaining profit of improved biodiversity, which helps 

environment reformation and economic return of output for 

the producers across the world.
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