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ABSTRACT 
 
Agroforestry may be an area of analysis begun in the 1970’s by pioneering researchers associated 
with theICRAF. These initiatives include an extensive scale of existing farming practices that have 
traditionally evolved from empirical evidence from local crops farmers tying trees, crops and livestock 
in different spatial structures. Agroforestry refers to very different systems, & isolated plants in 
agricultural fields, closed farmland, small forests adjacent to fields, abandoned trees in systems. It 
can meet the demand for food, fodder, firewood and timber amid continuing depletion of aqua & 
Terra Fauna assets, hence the threat of temperature changes. For current purposes, future analysis 
may focus mainly on reality that forestry-based farming automation are essential in critical areas 
such as associated semi-arid regions and desirable ecosystems such as mountain ranges and coastal 
ecosystems to support these higher productivity areas and natural resourcescontrol. These studies 
should also demonstrate facts and demonstrate the requirement of forestry-based farming models 
with markets to upgrade the fecundity and advisability of smallholder farmers.In Republic of India, 
despite the rich diversity of climates, there are many agroforestry systems with many different forms 
and types of linkages. Accurately assessing the world of different agroforestry systems is difficult. A 
large number of researchers and agencies are constantly involved in developing an accurate estimate 
of the range and gaps for agroforestry systems.The program has collected a large amount of MPTS 
genetic material, evaluated in a very diverse edaphon nursery; About 20 tree species used in 
agroforestry have gone through completely different stages of selection and breeding, many of 
which have been tested in multiple locations; Many agroforestry systems have been developed as 
models for different types of agriculture, and many older agroforestry techniques have been 
improved with improved planting materials and techniques. Several sections have been combined to 
design different agroforestry systems. 
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Introduction 
 

groforestry may be an area of analysis begun in the 1970s by pioneering researchers 
associated with the International Centre for Agroforestry (ICRAF) such as P.K. Nair. 
These initiatives include an extensive scale of existing farming practices that have 

traditionally evolved from empirical evidence from local crops. farmers tying trees, crops 
and / or livestock in different spatial structures Agroforestry refers to very different 
systems, & isolated plants in agricultural fields, closed farmland, small forests adjacent to 
fields, abandoned trees in systems. Mountain farming, desert oases, trees in savannas and 
forests are agricultural activities.   Agroforestry is defined as “forest garden”, “home 
forest”, “rural forest” or “park” depending on its specific purpose and construction process. 
they are shaped by indigenous biological, social, economic and political conditions. Analysis 
on this topic comes from domain approaches. Related disciplines include environmental 
anthropology, ethnography, human geography, economics, historical and political ecology, 
scientific agroforestry, ecology, and genetics. Agroforestry has evolved since the inception 
of agriculture on all inhabited continents and in most biological and social contexts 
wherever agricultural communities move. for a good or brief about the ecology and habitat 
where plants grow.   Agroforestry depends on a variety of biological resources, as well as 
wild plants, animals, or fungi cultivated or managed, and disturbs the agronomic scheme, 
often distinguished as separate fields from gathering and hunting. [2] 

People rely on agroforestry, the increasing collection of wild food, medicine, fuel 
and technical goods needed for the food security, health and livelihoods of native human, 
in amalgamation to disrupting biological science methods whose primary purpose is timber 
production. Harnessing the interaction in the middle of wild and cultural factors besides be 
a key feature of agroforestry. all parts of the inhabitant’s tree. Trees at totally at 
supervariable level of development imitate forest ecosystems, including cultivated areas. 
Farmers use native and exotic plants. Indigenous plants introduced into agroforestry 
include, for example, figs in the Perejil region, durian in the geographic region, cocoa in 
Central America, sometimes Ethiopia, or grapefruit in the Pacific Ocean.  However, it is not 
the origin of the trees that seems more important, not the farmers who introduced them to 
agroforestry after the historical transformation of their territory.   Farmers develop local 
ecological dynamics with the support of agroforestry and agroforestry, in line with 
opportunities to improve food security or produce various goods for local needs or the 
market. For example, the damar resinous tree, a giant related tree in the forests of 
Sumatra, was widely introduced into agricultural forests during the first 20th century due 
to the growing demand for commercial damar resin, traders and resource-exploiting 
farmers.  Dammar resin resources from natural forests are dwindling day by day. A prime 
example of the use of non-native trees is the rubber tree introduced by farmers from Brazil 
to geographic areas where it forms rubber-infused agroforestry plots with rattan 
interspersed. [2] 

A 
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Figure1: Sketch drawing of a dense multi-layered agroforest, with rubber, tree legume, 
Moluccan nuts, and cinnamon in the understorey, in Kerinci, Sumatra, 1993. 

 
History 

Growing hot plants in close tap ties can be a historic culture applied to farmers. 
Meanwhile, according to Imnon's bioscience story, the target, the forest at systematic 
interlude, the epoch-making center, and distant food crops are shaved off to select multi-
period stages in the same house. Planting and planting are the last job. Once this 
"agricultural system" is no longer common in Europe. however, at the dusk of an era, it 
drained European countries to a large extent and was fully adopted. Nevertheless, the 

formation of forests and agricultural farms is an essential goal of supporting elusive 
forestry. First, it is not designed to regulate stress. In 1806, Taungya, Tibet Burma 
(Taungya says that "Taungya" was awarded not only as a consequence of the 
distinguished Royal National Base, but also thanks to the Buddhist singer Brandis). 
widespread. It was fully introduced to South Africa in 1887. At that count it was an Asian 
country, and in 1890, in the captivity of science between land and land. The philosophy of 
the laws of the Taungya system discovered a forest farm after combining black and blue. 
class idol or earth. [6]In line with the FDA's commitment to forests, the most important 
analysis of these mixed systems is to confirm the following:   

 
• No injury to forest species.    
• Growth rates of tree species were not too distant due to competition with other crops.    
• Confirm the optimal timing and sequence to set up one tree or crop for planting survival 
and growth.    
• Forest paper is resistant to competition from regulated agricultural species.    
• Confirm the optimum crop spacing for the next crop increase.  [6] 
It was provided with a brief bioinformatic analysis of industrial history, climbers performing 

and performing the analysis are likely to create a system as a regional contribution or a 
system for agricultural development, as a result they may not represent the system. 
potential building as a department management system. [6] 
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We tend to be the people with the oldest records in agroforestry. The Government 
of India presented this policy for the city's major agricultural forests at the World Congress 
in February 2014. India has become a world leader thanks to its life sciences policy. 
Associate degrees in agriculture are awarded to members of the association. on the same 
land to improve yields and environmental performance. We have written texts on 
agricultural productivity, which is being constrained by the constant decline in the share of 
farmland ownership due to rapid growth and, consequently, seasonal decline in agricultural 
activity. Another aspect of the requirement for supervision, agriculture and forestry is the 
lack of woodlands and trees in Asian countries. As stated in 2019 by Asian National Forest 
Census, the country has 8.7 million forest trees per unit region, reckon for 24.56% of the 
country's total geographic area; however, in the national forest policy, the third forest 
(33.3%) is covered with forest trees. [1] 
 
Traditional Agroforestry Systems (TAFS) 

Agroforestry has a long tradition in the south-eastern region, where crops are 
being integrated into crop and livestock systems in accordance with modern sciences and 
different conditions. Certain crops, rhizomes, pineapples, coffee, tea and vegetables are 
grown entirely using certain fruits and other plants, such as pine, pear, plum, apple, areca, 
orange, guava, coconut, jackfruit, banana, cardamom, dicotyledonous witch hazel, genus 
Schima wallichii, arboreal species, genus magnoliopsid, genus spp., Genus rosid dicot spp., 
Terminalia spp. and so on in many agricultural regions. Several systems with high 
production potential have been identified through the ongoing AFS diagnostic and 
evaluation study. These methods, if implemented, will increase yields per unit area and 
encourage farmers to cultivate land on sloping land systems. 

 
Table 1: Estimated Annual Return from Different Components under Various AFS 

 

S. 
No. 

Crops/Yield 
Yield 

(kg/plant) 
No. of 

plants/ha 
Yield/ha 

Input 
(Rs/ha) 

Output 
(Rs/ha) 

Net 
Return 
(Rs/ha) 

01. Arecanuts (nuts) 200 (7) 1000 
1,80,000 
nuts 

6,500 18,000 11,500 

02. Banana (bunches) 1.0 (2-7) 500 
400 
bunches 

3,500 10,000 6,500 

03. 
Betel vine (leaves 
bundle) 

41.2 (2-7) 1000 800 kg 3,500 8,000 4,500 

04. 
Coffee 
(Dried kg) 

0.55 (3-7) 1000 800 kg 11,000 24,000 13,000 

05. 
Black pepper 
(Dried kg) 

1.23 (5-7) 1000 1000 kg 11,000 30,000 19,000 

06. Pineapple 0.56 (2-7) 43,500 25,000 kg 7,500 20,000 12,500 

07. Ginger (green) 0.25 (1-7) 16,000 4,000 kg 9,000 16,000 7,000 

08. Turmeric (Cured) 0.18 (1-7) 10,000 1,800 kg 10,500 18,000 7,500 
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S. 
No. 

Crops/Yield 
Yield 

(kg/plant) 
No. of 

plants/ha 
Yield/ha 

Input 
(Rs/ha) 

Output 
(Rs/ha) 

Net 
Return 

(Rs/ha) 

09. Potato -  -  15,000 kg 12,800 22,500 9,700 

10. Cauliflower/Cabbage -  10,000 8,000 kg 6,500 16,000 9.500 

11. Plum 16.7 (6-7) 300 5,000 kg 6,000 15,000 9,000 

 
One of the most productive ancient practices of the temperate tropical lowlands is 

the cultivation of areca and black pepper, which can generate a profit of Rs 43,000 / ha / 
year when planted for six years. In particular, the yield of black pepper is about Rs 30,500 
per hectare per year. Mixing black and rare pepper with Terminalia myriocarpa gives a net 
yield of Rs 32,000 / ha / year. In addition, in temperate and foothill climates, planting 
plums and potatoes yields a net yield of Rs 19,700 per hectare per year. 
 
Agroforestry Practices in the Country 

To analyse the going work Forestry-based farming techniques are in working in 
many regions of the nation-, each center conducts periodic diagnostic and assessment 
studies (D & D) around the world within its jurisdiction. The survey shows the great 
prospective of forest base farming in agricultural life as they provide eating materials., 
animal feed, fruits, vegetables, firewood, timber, medicines, fibers, etc. at common land 
and at coinciding not only satisfy the desires of people, but also improve their socio-
economic status and living standards. supported the project survey (D & D), listed the 
beset forestry-based farming in many agricultural regions of nations. The most important 
forestry-based farming systems are agroforestry in seven agroforestry area come after 
agriculture in six agroforestry regions and a forestry-based techniques in two agroforestry 
regions. Specialized systems such as Jhum (shift farming) over time in the Japanese 
Himalayas, energy plantations in the lower river basins, tree plantations in the eastern 
highlands and hills and plateaus in the center and on the hills, a residential area in the 
center of the Ganges delta, plateau orchards and hilly geographical area, plains and islands 
and islands of the geographical area as a protective belt in the highlands and hills, as well 
as in arid regions in the west. and environmental or socio-economic criteria. In 
documented agroforestry practices, trees act as windbreaks and shelters, delimiting 
boundaries and providing shade, decoration and isolation around residential areas. They 
supply not only supplies, timber and fuel, but also cash crops, fodder, fruits and nuts, 
dyes, gums, plastics, fibers and medicines are rare. [8] 
 
Development of Agroforestry Systems 

Based on identity verification and analysis of promising plants and subsequent 
studies of existing systems, improved chemicals and systems are being introduced into 
alternative pesticide applications. maximum chemical area. The event or distinction of a 
home garden, farm, energy farm, shelter, and the same development or cultural change 
that is part of a growing qualifying agricultural system. Here lists of 20 active pesticide 
systems used in other agricultural areas of the Asian country, and there are of them: [8] 
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1. Culture of agricultural silica; 
2. Border farm; 
3. Block Farm; 
4. Energy Farm; 
5. Alley Cropping; 
6. Agri-horticulture; 
7. Agri-Silvi-horticulture; 
8. Agri-Silvi-pasture; 
9. Silvi-olericulture; 
10. Horti-pasture; 
11. Horti-olericulture; 
12. Silvi-pasture; 
13. Forage-Forestry; 
14. Shelterbelts. 
15. Wind brakes. 
16. Live fence. 
17. Silvi or Horti-sericulture. 
18. Horti-apiculture; 
19. Aqua-forestry. 
20. Homestead. 
 

Agricultural techniques have been developed and standardized to collect promising 
MPCs against annual crops. So, acacia support the defense of the poplar maintained in the 
Aonla and Henri area. Soils grown due to moisture cannot be measured. Kerala and other 
coastal workers contribute to food security and select and provide basic needs for food, 
firewood, fodder, medicine and cash income from small farms. The bamboo-based 
agricultural aster system is important to other parts of the country. In six chemical areas 
of the nation, suitable bamboo genus is called for capability to integrate into agroforestry 
systems. The AICRP systematically studied biofuel research in 2003, with a focus on the 
dicotyledonous genera Rosid and Pongamia in 2003. In addition, agricultural management 
techniques are included in the programs. Various processes such as land reclamation, 
restoration, degradation and replacement of land, such as land reclamation, degradation 
and other earthly lands. Improved Agricultural Analytics for Adhoc Cess application. The 
ADHOC investigation has been intensified. The Agricultural Technology Expansion Project 
is being implemented by a hub at the Westland Development Center (MOEF). This 
reinforces the precedent of agricultural technology for farming agricultural technologies. 
[8] 
 
Agroforestry & Climate Change 

From last 20 years, the agrometeorological variation has moved from discussing 
whether the globe is warming up or not to the determines aim of “Connecting in Nursing” - 
the simplest way to minimize and adapt to its impact. After conducting a comprehensive 
review of this literature on natural forcing tests, the organization of the I Fourth evaluation 
analysis of the IPCC for 2007 concluded that the variation in agrometeorological system is 
evident, as current observations show, due to an increase in the sphere mean. Wind & the 
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waving water inversion, all around unfreeze of ice and snow, and increasing sphere’s mean 
temperatures. The scientific evidence is now irrefutable; Temperature change poses very 
serious international risks. The medical staff needs an urgent global response. Developing 
countries depend mainly on agriculture for their livelihoods and rural development. 
However, farming administration in upgrading nations are affected by soil pressure and 
temperature changes, all of which threaten food production. Unsuccess growth due to land 
degradation exacerbate food insecurity, although the relative success of intensive 
agricultural systems is being encouraged in various regions of the sphere. The various 
environmental impacts of agricultural intensification and food production, with pessimistic 
collision on soils and biodiversity, lead to negative impacts on climate, food security and 
financial well-being from agricultural imports at the local level. Before the revolution, most 
of the world's subsistence agriculture consisted of mixed species, often consisting of tree 
products. The drive to increase production has pushed obsolete agriculture towards 
monoculture. Essentially, however, subsistence agroforestry systems continue. 
Agroforestry has come back to the fore as the analysis increasingly recognizes the need to 
include food planning services. Recognizing the ability of agroforestry systems to address a 
variety of challenges and deliver multiple benefits, the IPCC Third Assessment Report on 
Natural Disasters clearly states that agroforestry captures carbon and brings a range of 
economic, environmental and socio-economic benefits. For example, trees on agroforestry 
farms improve soil fertility through prevailing erosion, maintain earth’s dust natural 
material and physical properties, increase atomic number 7, and absorb nutrients from 
gaping earth’s dust surface. promotes an additional closed nutrient cycle.  Agroforestry 
could be a favourable solution to the alternative problem of acquiring and using 
agricultural land, as it would increase carbon stocks and increase agricultural productivity. 
This text can discuss very different forms of adaptation and mitigation to adapt to natural 
impacts through agroforestry. [3] 
 
1) Soil and Water Conservation through Agroforestry 

Climate has a strong influence on various soil processes that hand out to soil 
degradation, changes in temperature will inevitably change these processes and, 
consequently, the circumstances of the earth’s dust. There is an approach in which 
international meteorological variation is land degradation. during the assimilation of less 
organic matter in earth’s dust over time, resulting in poor soil structure, less freshwater 
infiltration and rise in runoff and erosion, predicted that an increase in the frequency of 
extreme rainfall would adversely affect severity, frequency and degree of wear. Solely, 
actinic and organic conditions are needed to prevent degradation and restore the fertile 
potential of the earth’s dust. The benefits of forestry-based farming systems are their 
capability to promote beneficial change under three conditions.  Agroforestry systems such 
as reclamation of fallows, border fencing and alternative systems that include permanent 
cover layers play an important role in preventing and reversing soil degradation through 
flexibility to provide consistent mulch, increase organic carbon, improve soil structure, 
increase permeability, increasing fertility and biological activity. Permanent forest cover 
holds up and upgrade earth’s dust fitness through a diversity of functions. Shady trees 
shield the earth’s dust from getting erode. Trees have the ability to reduce transport 
through 5 processes, namely, blocking the resulting precipitation through the tree canopy, 
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preventing surface runoff through the trunk, mulching the upper layer of earth’s dust, 
promoting water infiltration, and forming a giant soil structure that resists erosion. The 
physical properties of earth’s dust are supported by the presence of natural material and 
therefore by the activity of the roots. The biological properties of earth’s dust are improved 
by adding a extend variety of qualities. Vegetation because of the contribution of a mixture 
of woody and non-woody materials & root residues. Agroforestry can suppress positive 
temporal changes in the abundance, diversity and productivity of soil organisms through 
their impact on the soil as a habitat for food crops. [3] 
 
 

 
 

Figure 2: Planting crops in the middle of trees rows.. 
 
2) Biodiversity Conservation through Agroforestry 

Biodiversity is under ultimatum around the world, and despite some progress 
made by indigenous peoples, the speed of ecological reduce does not show to be slowing 
down. Hence, preventive investments are needed to manage landscape biodiversity. 
Support provides more than system services. The literature on the role of agroforestry in 
biodiversity conservation is growing rapidly. a large think tank in the Republic of India 
suggests 5 main functions of agroforestry in biodiversity conservation. [3] 

 
(i) Agroforestry provides abode for genus that may tolerate disturbances to some extent 
elsewhere in farming system. [3] 
(ii) Agroforestry helps to conserve genetic material of socially beneficial and socially related 
species. [3] 
(iii) Agroforestry contributes to reducing the standard of transformation of the natural 
environment by providing various goods and services to ancient forestry-based farming 
practices which linked with the demolition of the nature, habitats of nature. [3] 
(iv) Agroforestry provides functions and acts as a foothold, forming passage in the middle 
of remaining habitats and thus protecting biota & wildlife sensitive to the area. [3] 
(v) Agroforestry helps conserve variety as long as alternative systemic services like eroding 
jurisdiction and aqua replenishment, thereby preventing degradation and decrease by 
nearby habitats. [3] 
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Agroforestry is associated with rural production system of many related assets, 
rather than a scale of farming alternatives that have been refined and offer communal, 
profitable and natural welfare, a wider user field. Earth uses the least number of bit levels. 
While agroforestry does not completely decrease cutting down of the trees. In various 
aspects it acts as an economic buffer against deforestation. These systems also provide a 
haven for variety when disruptive events such as fires occur. Agroforestry systems, in 
some cases, support up to 50–80 % of the ecological of comparable natural systems, and 
participating alumni also create buffer zones for parks and reserves. Establishing and 
managing an agroforestry system for conservation purposes will need to operate within 
the circumstances of the landscape and apply less intensive cultural practices for optimal 
results. [3] 
 
3) Tree Selection and Improvement through Agroforestry 

Among the various bamboo species that are assessed for growth, yield and 
compatibility in agroforestry, Bambusa vulgaris bamboo is considered usually the 
encouraging in farming fields. Amalgamation to the project introduced Paulownia fortunii 
in the geographic area and in Uttarakhand. ICFRE, namely IFGTB, Coimbatore paid for the 
transplant of teak, equisetifolia, C. junghuhniana, Eucalyptus, dubia., Ailanthus, Gmelina 
arborecka, Nemipollum, Calvin Klein, Calvin Klein. Meus indica and Corymbia. ICFRE also 
implemented an international root replacement initiative in partnership with CSIRO 
Australia and modified new genetic material from casuarina, male eucalyptus, silk oak, 
mangia and metaxylem trees from Australia, and teak from Thailand. These are important 
elements of agroforestry and are required by the industry, however, this program has not 
achieved the expected success in extreme weather conditions (minimum 1525 years for 
species in the medium term), large investments, trials over large and large areas. Less soil 
heterogeneity, stability of qualified scientists (at least 10-15 years in one plot), frequent 
changes in species preferences, lack of planting by breeders for some species, and lack of 
a coordinated national tree improvement program for all species. [8] 
 
Adaptation-Mitigation in Agroforestry 

The combination of adaptation and alleviation has been acknowledging as an 
essential in upgrading nations, especially in the area of AFOLU (agriculture, life sciences 
and various land uses). This often increases the profitability of farms by increasing and 
diversifying production per unit area of crops / crops / livestock, by protecting from wind 
or water, and by introducing new complementary goods to provide diversified financing 
and agribusiness flexibility. However, agroforestry refers to activities that increase 
greenhouse gas emissions, such as shift tillage, plantation maintenance by burning, gas 
fertilization, and agriculture. more comprehensive management measures are needed to 
maximize profits and reduce negative climate impacts. [3] 
 
Agroforestry Based Adaptation and Mitigation Strategies 

Agroforestry systems include an extensive, interconnected list of land management 
practices as well as crop diversification, long-term crop rotation systems for soil 
conservation, garden houses, border plantations, and perennials., intermediate fences, 
hedges, improved layers, or agroforestry. Well-managed agroforestry will play a much-
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needed role in building resilience to climate uncertainty through the following 
interventions. annual change in global temperature: [3] 

 
1) Creation of favourable microclimatic conditions for plants and animals. [3] 
2) Its deep system can explore even more soil to provide water and nutrients, which can 
create favourable conditions during a drought.   [3] 
3) Increases soil porosity, reduces runoff and increases soil cover, which leads to increased 
infiltration and water retention at the soil surface, which can reduce water stress in years 
with low rainfall. [3] 
4) Crop production systems with much higher instance speed than line batch or rangelands 
keep up oxygenate earth’s dust state by driving surplus moisture content from the soil 
surface faster than alternative production systems. [3] 
5) Forestry-based farming outcomes can greatly contribute to the profitable upgradation of 
various miserable cultivators by improving supply of food and reducing poverty.  [3] 
6) Agroforestry systems tend to produce more expensive crops than row crops, so 
diversification of production systems includes most of the crop, making it easier to mitigate 
the risk of financial gain from international climate change. [3] 
 

Adaptation 

Mitigation 

Positive 

Positive Negative 

Soil carbon sequestration, 
improved water holding 

capacities, use of manure, 
mixed agroforestry for 
commercial products, 

income diversification with 
trees reduced nitrogen 

fertilizer, fire management 

Dependence on biomass 
energy, overuse of ecosystem 

services, increased use of 
mineral fertilizers, poor 

management of nitrogen and 

manure, over extraction of 
nontimber products, timber 

extraction 

Negative 

Integral protection of 
forest reserves, limited 
rights to agroforestry 

trees, forest plantation 
excluding harvest 

Use of forest fires pastoral 
and land management, tree 
exclusion in farming lands 

 
Table 2: Examples of positive or negative implications of agroforestry practices for 

adaptation or mitigation to climate change (Adapted from Mbow in 2014). 
 
Agroforestry Challenges in India 

Forestry based agricultural administration are solitary the few ancient practices 
known and play an essential part in reducing vulnerability, increasing the resilience of 
agricultural systems and protecting ecosystems, households from climate-related risks; 
however, many problems arise from forestry-based farming in our nation. Improved 

materials and varieties only 10% of the scatter matter of the highest quality, the rest are 
not of guaranteed quality. it is not enough to consider forestry-based farming satisfactory 
for very different agro-meteorological areas; for native and polymorphic species or for the 
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tamed genus, consequences the over-importance for some species such as poplar, 
eucalyptus, kadam, etc. relatively small areas and / or laboratories. At the system or 
landscape level, there has been very little or no research, and usually the research has 
been relatively short. The sale of infrastructure for agroforestry goods is not offered 
nationally, with the exception of a few states, so it is mainly a buyer's market and 
intermediaries account for the bulk of the profit. It seems to be realizing its potential due 
to the lack of knowledge of economic and technical data on various agroforestry models. 
In addition, there are cumbersome, expensive and ugly regulations related to harvesting, 
transporting, processing and selling that play an important role in the mindset of farmers 
looking to go into agroforestry. In addition, taxes are required at completely different 
stages of processing by different organizations. Therefore, domestic products of 
agroforestry are losing their positions more and more in comparison with foreign raw 
materials. Therefore, it is necessary to remove these regulatory restrictions. could not 
reach farmers who lacked support. '' Link a custom or custom extension system. Moreover, 
large landowners may benefit more from agroforestry-related programs than small 
farmers. Therefore, it is necessary to introduce agroforestry programs specifically for 
marginalized smallholders, as two thirds of Indian farmers are marginalized smallholders, 
an attempt was made to eliminate most of the problems, but the biggest problem was 
switching politics from newspapers to the general public. In addition, there are some gaps 
between policymakers, such as lack of data on pumpkin crops; there is no mechanism for 
checking nurseries and planting material; it does not support the mixing of biofuels with 
diesel and the creation of a dedicated agroforestry expansion system; and less pressure on 
unique high-tech agroforestry systems such as life sciences and fisheries. [5] 
 
Extent of Agroforestry in India 

In the Republic of India, despite the rich diversity of climates, there are many 
agroforestry systems with many different forms and types of linkages. Accurately assessing 
the world of different agroforestry systems is difficult. A large number of researchers and 
agencies are constantly involved in developing an accurate estimate of the range and gaps 
for agroforestry systems. Dhyani, Dagar and CAFRI estimate that this agroforestry area in 
India is 25.31 million hectares, or 8.2% of the country's jointly declared geographic area. 
The FSI estimate shows lower prices because it not contains various agroforestry systems 
such as outpost plantations. The agroforestry space is bearing a calculated physiological 
zone. Maharashtra, Gujarat and Rajasthan are the states with the highest total 
agroforestry area of any state. [5] 

 
Opportunities and Challenges of Agroforestry System In India 

As stated by the Lundgren and Raintree, 1982, “Forestry based agriculture is the 
complete name for land-use administration and automations in which bugbane (trees, 
shrubs, palms, bamboos, etc.) are managed by forests. agricultural land. and / or 
creatures in anonymous stage of dimensional disposition, and there are ecological and 
economic inter-connection in the middle of the various elements. " Forestry based 
agriculture is an ancient type theory, although in an Asian country it has been run through 
for integers of decades on farming Terra Fauna with various role like food, feed, fruit, and 
firewood. Medicinal plants, biological fertilizers, non-metallic forest products (NTFP), roofs. 
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thus, etc. Forestry based agriculture is an innovative approach that combines centuries of 
information with fashionable science through a small system of thinking and concepts to 
achieve the desired results. For food, food and feed, natural resource degradation and 
global climate change, an administration that can produce food from subtropical 
agriculture requires to be put in place. The primer has the ability to keep up and improve 
the standard of the installation environment. Agroforestry is the only option because of its 
good potential, & an economically and environmentally viable option for farmers and rural 
communities to diversify on a large-scale amalgamation to agriculture. Add fuel, fodder, 
fruit and fibre aside and stabilize the system and 40 gain; on the other hand, covering 
trees, collecting timber and other wood products reduces the load on the forest. [5] 
 
Some Methodological Challenges in Agroforestry Research 

Methodological issues are common to most land use systems; however, they are 
more prevalent in AFS than in agricultural systems due to the integrative nature of AFS, its 
relative novelty and low speed of analysis on this topic. those obtained from Forestry-
based farming analysis vary considerably; therefore, the sets of information available are 
usually at odds with and frequently unique and inconclusive. Some of the common 
problems are: [6] 
 
1) Surface biomass in AFS & woodland systems are usually biometric equations that can 

be calculated. however, accurate correlation equations do not seem to be available for 
many tree species used in AFS, mainly in the tropical, leading to imprecise and broad 
generalizations. [6] 

2) Most soil research is limited to earth’s dust with a depth of eight to thirty centimetres. 
Sampling at the up to a point culmination of the earth’s dust surface is important when 
studying tree systems such as agroforestry, not just because the roots are located in 
deeper soil layers. However, apart from this, due to the part of the earth’s dust layer 
underground. with long-term dynamics and firmness of organic processes C. [6] 

3) As in environmental and biological science research, sites already exist in agroforestry 
research and are usually used in agroforestry. the same contiguous experimental unit, 
although there were no physical copies of treatments. The mathematical comparisons 
used between treatments in these studies would not have mattered. Although this 
would be statistically indisputable, the replication structure should be considered 
throughout the discussion. In this clear classification, we have things in which re-
treatments on hundreds of hectares of land are considered fake copies, and the pots 
are organized in blocks so that greenhouses are considered a copy. Some have 
suggested that in large-cell studies, the abstraction of nested replication, in addition, 
using a systematic type, may be used to reduce potential pseudo-problems in 
research: biological rescue. it can happen. Forest researchers have used artificial 
specimens of giant experimental units as clones when working with land-use systems 
as a faster and more efficient processing method. In the broadly applied mathematical 
sense of the degree of association, the fixed effects model implies that inferences are 
limited to the treatments in the study; The results cannot be used to draw conclusions 
about alternative agroforestry systems. [6] 
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4) The fixed effects model also applies to problematic repeated measurements, requiring 
advice from measurements taken over time or at home on an identical or similar 
object or objects. experimental incense, plant, or some dirt. For example, in 
agroforestry experiments, we typically require soil samples from increasing depths 
from identical locations or from cross-sections at a specified horizontal distance from 
trees. Once carefully thought out, the treatment will not be considered random; Depth 
/ distance increments are considered repeated measurements, not complete 
measurements. The non-random nature of repetitive measurement types often leads 
to a violation of the assumptions required for legitimate one-dimensional analysis. 
However, anyone can apply applied mathematical procedures. Satisfy the constraints 
of the model, for soil depth at the same location, each will be stratified, so the depth is 
counted separately when treating each site as a duplicate. [6] 

5) Studies to see changes in nutrient content when sorted by soil carbon generally 
support the notion that changes in carbon content and nutrient availability are 
definitely linear over time. this may not be entirely correct. Besides, in the case of C, 
obscure whether the period of isolated C. in a completely different system is 
completely different from the period of isolated C. after that. agroforestry activities. 

 
Future of Agroforestry in India 

Agroforestry has an essential part in coming time, not only because of its 
importance for food availability and livelihoods, but also because of its role in solving 
environmental problems, the market, and the limited size of the nation. it cannot be 
extended. according to CAFRI 2015, by 2050 the demand for animal feed will increase 1.5 
times; twice the maximum amount of grain and firewood; and a triple tree. Agroforestry 
can meet the demand for food, fodder, firewood and timber amid continuing depletion of 
aqua & Terra Fauna assets and hence the threat of temperature changes. For current 
purposes, future analysis may focus mainly on reality that forestry-based farming 
automation are essential in critical areas such as associated semi-arid regions and 
desirable ecosystems such as mountain ranges and coastal ecosystems to support these 
higher productivity areas and natural resourcescontrol. In addition, these studies should 
also demonstrate facts and demonstrate the requirement of forestry-based farming models 
with markets to upgrade the fecundity and advisability of smallholder farmers. The 
government should develop a national agroforestry policy in line with the 2014 national 
forestry-based farming strategy to organize, disseminate and form an agroforestry action 
plan in harmony with the national agroforestry policy, national agroforestry policy adapted 
to each agroforestry region aiming on improving analysis and operations through 
productive public-private partnerships, environmental development and economically 
viable agroforestry models for all farmers. Future goals of agroforestry should focus on 
increasing biomass productivity per unit of space and time through agroforestry activities; 
Improved wood, post-harvest and other valuable; improve the environment, protect 
resources, reduce performance and manage stress; and egalitarian upgradation of 
agroforestry, HRD, technology selection and transfer models. Long-term promotion of 
large-scale monopolistic agroforestry practices will only be achieved through amalgamation 
of proactive state agricultural policies, sector participation, support services, etc., support 
from NGOs and the inclination of farmers to grow. The main role of agroforestry in the 
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coming time is to supply environmental services such as mitigation measures (carbon 
sequestration), vegetation restoration, basin protection and biodiversity conservation. 
However, this may require the creation of a mechanism that rewards poor farmers for the 
environmental services they provide to society. [5] 
 
Constraints of Agroforestry Research 
 

1)  Land Use and Land Tenure Systems  
 

Although agriculture is the dominant land use sector, for historical reasons, 
agriculture in the region remains underdeveloped and underdeveloped. The right to own 
and use Terra Fauna in the Red Plains is completely different from the various 
mountainous regions of the country. As a consequence, there are 3 main types of rights in 
the territory:  
    
• Land under the general management of the villagers.    
• The Terra Fauna is in the hands of the head of the rural people.   
• Land in private ownership.   
 

Of these, the type occupies usually the territory. On average, over 70% of the 
cultivators in the range are smallholders and smallholders. Cultivation is carried out at 
different levels of slope, regardless of the depth of the soil. Thus, agricultural activities in 
hilly areas, especially on steep mountain slopes, are of concern because they have glass 
straighteners to drag, reduced fertility, decreased of flora and fauna. wild animals. Due to 
lack of land or permanent land tenure, communities of social groups cannot apply large-
scale agroforestry methods. [4] 
 

2) Population Pressure and Land Use 
Probably in all areas in the NEH region, with the exception of Tripura, the 

population has nearly doubled in solitary 50 years since the turn of the century. In Tripura 
State, this range has quadrupled, because of the influx of people from the plains. As stated 
in 1995 census, 44, 33, 336 families are involved in Jhum agriculture and is probably 
extend 7, 66, 000 families in a century at a rate of 24.0 to 30.0% per decade. Important, 
can be accomplished by applying advanced automation like traditional agroforestry. and 
especially growing crops with MPT. [4] 

 

3) Soil Erosion 

The growing demand for food as consequence of continued population growth is 
putting pressure on the limited water resources assigned to productive land. Poverty and 
inequality forced farmers to expand agriculture on marginal, vulnerable land. Therefore, 
erosion can become a serious environmental disadvantage threatening food manufacturing 
in areas. In addition, intensive coalmines in regions also leads to environmental 
fluctuations over a large area of land, soils directly influenced by quarry activities are being 
recovered in new habitats called coal mines, completely devoid of background structure. 
Agricultural fields that are not directly affected by the mining industry are prone to carbon 
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deposition from wind and water seepage.  Severe soil loss, shallow soil, low underground 
pH, Al toxicity, poor organic matter, phosphorus and chemical deficiency. This is known as 
the main obstacle to the earth’s dust. At the same time, nitrogen, metals and metals can 
limit the production capacity of plants.  The requirement of unmanned aerial vehicles has 
very little effect on soil and forest erosion until the population becomes scarce and, 
moreover, the coercion on the ground is negligible. [4] The jhum cycle was revised from 
50 to 60 years, however, due to the spread of humanity, the jhum cycle was shortened to 
thirteen years, which made the land less economical and led to soil degradation. and 
imbalance with the socio-economic settlement of the village. community. According to one 
estimate, growing jhum on the slopes is a respectable 6070%, which gives a yield of 146.6 
t / ha / year. and 170.2 t / ha / year. lost land in years 1st& 2nd, respectively. Moreover, 
the region of the abandoned jhum is 30.2 t / ha / year. Loss of land in the middle of the 
main year, therefore, over the entire area of 176.53 thousand hectares, 58.61 thousand 
hectares are a problem. In each state, 26,6249.0% of the kingdom degraded due to shift 
cultivation and other means. Migration agriculture alone provides sporting status for 
26.33% of the total geographic area. [4] 
 

S.No. State 
Total 

Geographical 

area (in km2) 

Loss due 
to 

erosion 

Land 
degradation 

Total 
% Of 

problematic 

area. 

01. 
Arunachal 
Pradesh 

83.58 22.44 2.10 26.54 31.75 

02. Manipur 22.36 3.74 3.60 7.34 32.83 

03. Meghalaya 22.49 8.37 2.65 11.02 49.00 

04. Mizoram 21.09 4.21 1.89 6.10 28.92 

05. Nagaland 16.53 4.05 0.77 4.82 29.16 

06. Tripura 10.48 1.67 1.12 2.79 26.62 

Total 176.53 46.48 12.13 58.61 33.20 

 
Table 3: Problematic areas of soil erosion (km2) in hilly states of NEH Region (in lakhs ha) 
 
Future Strategies to Strengthen Agroforestry Research:  

Agroforestry analysis is increasing in the NEH space, taking into account the 

technical experience accumulated by the Institute, which is also the result of knowledge / 
practice inherent in people belonging to a social group. To strengthen agroforestry 
practices, the following work structure has been developed: [4] 

 
• Social, scientific, communal & profitable analysis with specific links to marginalized tribal 
communities, marginalized and landless.    
• Rehabilitation of degraded or abandoned land in Jhum through agroforestry.    
• Record old forestry-based farming system and prepare management practices that will 
be applied to achieve return on assets.    
• Encourages the optimal combination of trees and crops.    
• Improvement of some local tree species.    
• Research on plant-plant interactions in vertical agricultural systems.    
• Diagram of biomass consumption at cutting height.    
• Dumping, composting and soil nutrient dynamics in agricultural systems.    
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• analysis of old and improved agroforestry systems.   
• Introducing healthy plants and orchids into agroforestry systems.[4] 
 
Retrospection 

After three decades of organized analysis of agroforestry in India, new research 
shows that significant progress has been made in many regions in shaping nurse-driven 
agroforestry practices. a lot of agroforestry; The program has collected a large amount of 
MPTS genetic material, evaluated in a very diverse edaphon nursery; About twenty tree 
species used in agroforestry have gone through completely different stages of selection 
and breeding, many of which have been tested in multiple locations; Many agroforestry 
systems have been developed as models for different types of agriculture, and many older 
agroforestry techniques have been improved with improved planting materials and 
techniques. Several sections have been combined to design different agroforestry systems. 
Network analysis results used in the event. and restoration of degraded lands and 
wastelands in various regions of nations results of the project study were accepted and 
published in line with recommendations of the state government and various agencies, 
including Punjab, Haryana, Maharashtra, Karnataka, Uttarakhand and Madras, which they 
took on the initiative. Supported by the recommendations, farmers have introduced large-
scale poplar-based forestry-based farming administrations and have achieved high 
profitable returns, especially in Haryana and Punjab. The consequences of large scale of 
trees outside the forest (TOF) increasing over time. Recently, new initiatives have emerged 
such as spatial chart using geo-scientific automation, the prospective of forest-based 
farming administration to sequester carbon and therefore the environment.At this stage, in 
connection with the execution of the National Agroforestry Policy, which requires a 
dynamic attitude in farming and therefore the latest challenges, an analysis of the work 
already done is needed. It is required to recognize and define new directions of analysis 
and development in agroforestry. The level to which rust in the atmosphere over time due 
to warming affects agricultural livelihoods. Indian agriculture faces many challenges and 
constraints due to growing population pressures, rising call for food, food, pulp, forage and 
timber, decline, decline, decomposition of typical assets and worldwide meteorological 
temperature change. The challenge facing the country today is to test food security and 
upgrade the status of life for people by providing better jobs, financial gain and preserving 
opportunities. Over time, the landscape reduces productive land for agriculture, degrades 
land and water resources, increases the risk of pollution and threats to the environment 
and ecosystems from warming and temperature changes. New approaches are required to 
encounter the demand for food, feed, fibre, fuel and wood. The results of an organized 
agroforestry analysis showed that agroforestry has a high potential in protective and 
productive ecosystems, generating great economic results, increasing income and raw 
materials. the main characteristics of the rural population. In addition, agroforestry will 
protect typical assets and at the coinciding increase the country's forest cover. land use. 
changing of the climate. [8] 
 
Conclusion 

Agroforestry offers farmers the opportunity to encounter their organic process and 
energy needs by providing a extend scale of economically valuable food and crops, & 
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wood, fruits and bats, seeds and oils. the economic benefits that farmers can derive from 
capturing water and nutrients that penetrate the maximum root depth of plants and the 
abuse of seasonal rainfall. about the balance between trees and annuals, and they need 
tools and training. try.  Other task, like harvesting biofuels from forestry-based farming, a 
by-product of farming and not the primitive motive of these Terra Fauna use 
administration. Products made with energy are much lower in useful minerals than wood 
products. nonetheless, it is essential to check the right balance between the exhaustion of 
short supply nutrient reserves in the soil and an adequate supply of mineral nutrients in 
human organic phenomena. [7] 

Forestry-based farming an important pathway for farmers and villagers to prosper, 
leading to job creation and financial returns; food security and nutrition; satisfy various 
basic human desires in a rights-based approach and help farmers avoid the pain of 
temperature changes. forests and trees. However, it can only be improved with good 
investment and collaborative efforts in research, education, advisory services and 
acceptable national policies. agroforestry interventions in the Republic of India by 
addressing most of the problems faced by farmers and villagers, however difficult they 
may be. A great alternative is to move agroforestry policy from the national to the local 
level. [5] 
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