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Agroforestry is a dynamic and sustainable land  
management system of deliberately growing woody 
perennials along with agricultural crops on farmlands 
to secure both tangible and intangible benefits to the 
farmers. Uttar Pradesh (UP), one of the largest and 
densely populated state of India in the Indo-Gangetic 
Plain with large agrarian communities, had a para-
digm shift in the adoption of agroforestry. After suc-
cessful adoption and commercialization of poplar and 
eucalyptus-based agroforestry models over two dec-
ades in western UP, other parts of central and eastern 
UP have also been attracted towards remunerative 
agroforestry projects in the past few years. In UP, 
agroforestry practices vary according to different 
agro-climatic zones, land capability and socio-economic 
status of farmers. The variation is reflected in terms 
of diversity in agroforestry practices, and comparative 
advantage prompted a renewed interest to harness the 
vivid potential. Drawing on the representative litera-
ture, we have reviewed the status and pattern of tree–
crop combinations of agroforestry practices across 
various regions of the state as well as productivity un-
der different agroforestry systems, which shows tradi-
tional agriculture transforming to multifunctional 
agroforestry in UP. 
 
Keywords: Agro-climatic regions, agroforestry, para-
digm shift, productivity, tree–crop interaction. 
 
THE well-known agrarian belts of northwestern India with 
poplar (Poplus deltoides)-based agroforestry practice in 
Haryana and Punjab, prompted renewed interest in adja-
cent western Uttar Pradesh (UP) for adopting agroforestry 
practices, which have gained momentum and helped  
establish productive agroforestry systems in the past two 
decades. In recent years, the agroforestry practices have 
spread in central and eastern UP due to large-scale adop-
tion, especially in marginal and degraded lands. How-
ever, farmers of the eastern region have mixed feelings 
about agroforestry as they prefer plantations of some fast-
growing species like Eucalyptus, Emblica officinalis

(Aonla), bamboos, etc. on bunds and croplands. The shift 
in the initial line planting of multipurpose trees on the 
farm bunds to within the fields in spatial and temporal  
arrangements clearly indicates the preference of the  
farmers and paradigm shift for adoption of scientific and 
remunerative agroforestry practices. 
 UP is not only the most populated state, but also a  
major contributor to the national foodgrain stock of India. 
The state spreads over an area of 24.09 million hectare 
(m ha), comprising 6.8% of the total geographical area of 
the country. Agriculture is the backbone of the state’s 
economy. According to the National Sample Survey  
Office (NSSO) Report 2014, about 74.8% of the state’s  
rural households are dependent on agriculture for their in-
come and livelihood support. Farming sector has played a  
significant role in improving the socio-economic and  
environmental conditions of the state. The National  
Forest Policy, 1988 set a target that minimum one-third of 
the geographical area of the country should be under for-
est cover. According to the Forest Survey of India (FSI), 
2015 report, the forest and tree cover of UP is only 8.82% 
(forest cover 5.96% + tree cover 2.86%) of the total geo-
graphical area against the backdrop of the national aver-
age of 24.16%. Hence, to increase the desired forest 
cover (33%), planting trees outside the forest (TOF) on 
farmlands in agroforestry seems to be the only viable  
option. The scope of growth of agroforestry in the state is 
enormous as 16.56 m ha of land is under net sown area, 
which is 68.75% of its geographical area. 
 India is the first country in the world to adopt the  
National Agroforestry Policy in 2014, under its Ministry 
of Agriculture and Farmers Welfare. It objective is to  
expand tree plantation in combination with crops and/or 
livestock to improve overall productivity, reducing  
unemployment, generating additional source of income 
and livelihood support to small landholders. The policy 
also highlights that agroforestry could be implemented to 
meet the domestic and industrial requirements of the 
country for wood and its products. Moreover, in this  
direction, efforts have been made by the farmers and  
researchers for introducing promising tree-based farming 
systems across the different states in order to attain sus-
tainability1. 
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 Agroforestry is the deliberate growing of trees in con-
junction with agricultural crops on the same unit of land 
organized in temporal and spatial mixture or sequence for 
benefits and services2. It integrates forestry and agricul-
ture to enhance profitability, productivity and sustainabi-
lity of land use. It is considered to be more productive 
and sustainable than forestry and monoculture farming. 
According to the census 2011, the population of UP is 
about 199.58 million, which is 16.49% of the total popu-
lation of the country. The major population of the state is 
primarily dependent on forests and TOF for fuel and 
small wood extraction for routine use. The annual esti-
mated production of fuel wood from the forest and TOF 
of the state is 0.008 and 2.253 million tonnes respec-
tively, which is quite negligible compared to demand3. 
The trees in agroforestry system could supply fuel wood, 
fodder, fruits and fibre to the rural community to a large 
extent in order to improve the living conditions of the 
people through livelihood support and for alleviating 
poverty4. In addition, they offer a number of ecosystem 
services, socio-economic and environmental benefits5,6. 
The trees also protect the soil from erosion, and improve 
the productivity and fertility of the soil by adding organic 
matter7–11. Moreover, trees sequester aboveground and 
belowground carbon, and thus contribute to mitigation of 
climate change in the long run2,12,13. These multipurpose 
trees are knowingly retained by the farmers on their agri-
cultural land, and their density, frequency and abundance, 
vary according to the social and climatic factors of the  
respective areas14. Agroforestry, being a sustainable land 
management system, is capable of providing multiple 
benefits to the farmers and safeguard the fragile agro-
ecosystem as it is warranted to arrest the process of envi-
ronmental degradation. Hence, planting trees within agri-
cultural lands is an improved land-use alternative in terms 
of enhancing productivity, sustainability, profitability,  
livelihood security and economy of farming communities. 

Status of agroforestry in Uttar Pradesh 

In UP, agroforestry practices vary according to the agro-
climatic zones and socio-economic status of the farmers. 
Considering the tree diversity, existing cropping pattern, 
availability of irrigation water, soil, climate, rainfall and 
other agro-meteorological characteristics of the area, the 
state is divided into nine agro-climatic zones, viz. (i) 
Bhabhar and Tarai Zone, (ii) Bundelkhand Zone, (iii) 
Central Zone, (iv) Eastern Plain Zone, (v) Mid-Western 
Plain Zone, (vi) North Eastern Plain Zone, (vii) South 
Western Semi-Arid Zone, (viii) Vindhyan Zone and (ix) 
Western Plain Zone15. The state can also be divided into 
three distinct physiographic regions. (1) The Sub Hima-
layan Tarai region in the north is highly fertile and has 
thick forests with rich flora and fauna. Crops like wheat, 
rice and sugarcane are commonly grown by the farmers. 

(2) The Gangetic Plain at the centre is large as it covers 
nearly two-thirds of the state. The whole region is dense-
ly populated and immensely vital for the economy of the 
state. The soil in the region is mostly alluvial, which is 
fertile. The main crops of the region include paddy, 
wheat, sugarcane, grams and millets. The eastern tract of 
this Plain is subjected to periodical floods and droughts, 
while, the western and central tracts are comparatively 
better with a well-developed irrigation system. (3) The 
Vindhyan Hills and plateau in the south which majorly 
comprises the Bundelkhand division. Rainfall is scanty 
and erratic with limited or scarce water resources which 
force the practice of dryland farming on a large scale in 
the region. There are two main cropping seasons in the 
state, viz. rabi and kharif. The kharif cropping season is 
from July to October during the southwest monsoon. 
Paddy, maize, jowar, bajra, pulses (arhar, black gram, 
green gram), potato, cotton, groundnut and soybean are 
the various crops grown in the kharif season. Rabi crop-
ping season is from October to March, and the important 
rabi crops are wheat, barley, peas, chickpea and mustard. 
Zaid season is between kharif and rabi, and the major 
crops grown during this season include watermelon, 
muskmelon, cucumber and vegetables. The state produces 
numerous diverse crops due to its comparative advantage 
of a wide range of agro-climatic conditions. 
 Western UP is more advanced in terms of agriculture 
and agroforestry practices compared to other regions of 
the state. This region has well-developed agroforestry 
models due to well-developed wood-based industries, 
which have been promoting tree-based agroforestry  
framers to meet the demands of raw material16,17. The 
farmers of this region are adopting industrial agroforestry 
models and raising eucalyptus, poplar and bamboo for 
commercial cultivation to fulfill the demands of industries. 
The cultivation of trees on farmlands with agricultural 
crops has helped generate income18,19. Traditional agro-
forestry system is retained by the farmers in the state for 
domestic purposes. Azadirachta indica (neem), Dalbergia 
sissoo (shisham), Acacia nilotica (babul), and Eucalyptus 
spp. are the dominant species in traditional agroforestry 
system in most districts of UP. High demand of wood as 
raw material for various wood-based industries creates 
opportunities for enterprising farmers and planters. The 
need is to establish agroforestry pulpwood plantations to 
meet the growing needs of the industries, in addition to 
satisfying domestic demands of the farmers20. Continuous 
emphasis by the UP Government through various 
schemes like MGNREGA (Mahatma Gandhi National 
Rural Employment Guarantee Act), RKVY (Rashtriya 
Krishi Vikas Yojna), National Horticulture Mission, 
Bamboo Mission, special plantation drives, and by pri-
vate companies has been promoting plantations on private 
land. Over 10 lakh saplings were planted at ten locations 
in the state in ‘Clean UP, Green UP’ campaign launched 
by the UP Government on 7 November 2015; on 11 July 
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2016, UP entered the Guinness World Records for plant-
ing 50 million trees; belonging to 80 species on a single 
day21. Plants such as Ficus infectoria (pakar), Tamarin-
dus indica (imli), Ficus religiosa (pipal), Ficus bengalen-
sis (bargad), Holoptelia integrifolia (chilbil), Ficus lacor 
(pakar, neem), Terminalia arjuna (arjun) and shisham 
were planted. Many special plantation drives have been 
launched in the state for enhancing the supply of diverse 
woody and non-woody products by planting trees on for-
est land, farmers’ land, community land and public office 
premises. The Forest Department is also supplying sap-
lings and planting material of the desired trees at a nomi-
nal price or even free of cost to promote agroforestry 
among the farmers. Road and canal-side tree plantations 
under MGNREGA are also aimed to provide sustainable, 
productive and green assets for livelihood of the rural 
poor and to promote ecological balance by augmenting 
soil and water conservation practices. 
 Poplar, a deciduous, short-rotation fast-growing tree 
which can be economically harvested within 6–8 years, is 
highly encouraged by the farmers in block and boundary 
plantation in the state22. The main poplar-growing districts 
of UP are Shaharanpur, Muzaffarnagar, Meerut, Baghpat, 
Jyotibarao Phule Nagar, Bulandshahr, Hapur, Bijnor, 
Rampur, Moradabad, Bareilly, Badaun, Pilibhit, Shahaja-
hanpur, Kheri and Bahraich23. WIMCO (Western India 
Match Company), the biggest manufacturer of matches in 
India, has been promoting poplar-based agroforestry pro-
ject in UP23. Several farmers are growing poplar and 
eucalyptus as cash crops, while other fast-growing tree 
species like Bombax ceiba (semal), Anthocephalus 
cadamba (kadam), sobabul (Leucena leucocephala), Aca-
cias and shisham have also been planted and retained by 
the farmers, however, Emblica officinalis and bamboos 
are also planted on farm land24. 
 Eastern UP is now gradually adopting agroforestry, 
characterized by subsistence agriculture zone with low 
crop intensity and irrigation facility. Rainfall is the only 
source of water in the area. Fruit tree-based agroforestry 
is the most popular system maintained by large and  
medium farmers in this region. Majority of farmers culti-
vate vegetables and fruits like Artocarpus heterophyllus 
(jackfruit), Psidium guajava (guava), banana and various 
citrus fruits in their farmlands. In agri-silviculture  
system, eucalyptus, shisham and poplar are the main 
woody perennials integrated with agricultural crops by 
the farmers. 
 The Eastern Plains and North Eastern Tarai zones of 
the state need to adopt proper agroforestry systems like 
agri-silviculture, silvi-horticulture, agri-silvi-horticulture 
and silvo-pastoral systems instead of monocropping25. 
Silvo-pastoral system is considered beneficial for improv-
ing degraded lands in the semi-arid regions of UP (ref. 
26). The state has 1.37 m ha of land which is salt-affected 
(6.73 m ha in India), and soil sodicity is a serious prob-
lem of the Indo-Gangetic Plain affecting productivity and 

livelihood of the people. ICAR–Central Soil Salinity Re-
search Institute in Karnal is engaged in the reclamation of 
salt-affected soil in central UP using agro-chemical 
methods, horticulture and agroforestry plantations of salt-
tolerant species. Casuarina, Acacia and Aonla-based sys-
tems are showing promising results in reclaiming sodic, 
saline and alkaline soils. 
 Oil-yielding species like Jatropha curcas (jatropha)27 
and Pongamia pinnata (karanj) are better suited for the 
sodic soil and wastelands of eastern UP25. Poplar-based 
agroforestry system is not gaining momentum in central 
UP due to the saline and sodic conditions in the region. 
The only way to increase land under agriculture is 
through utilizing the barren and infertile land by reclama-
tion for additional crop production28. Permanent reclama-
tion is possible only by the adoption of agroforestry 
system to sustain agricultural production and producti-
vity29–32. There are several evidences which indicate that 
sodic soil can be desodified by growing plants on the  
degraded sites. Subabul, Casuarina and babul are identi-
fied as the most capable species for afforestation on defi-
cient soils. Sesbania sesban (jayanti) and Tamarix dioca 
(lal jhau) are shrubs which have shown good adaptability 
in problematic soils33 and could significantly improve the 
physical, chemical and biological properties of soils. 
Many emerging innovative agroforestry models like aqua-
farming, dairy farming, goat farming, bee-keeping (api-
culture) and sericulture have been developed by the Alla-
habad Agriculture Institute for utilizing wastelands of the 
region34. The technological advances in agriculture are 
encouraging new non-crop and off-farm activities in rural 
areas35. Appropriate selection of intercrops, thinning of 
trees at different ages and promotion of modern agricul-
tural technology are valuable for improving the benefits 
of agroforestry36. Various factors that influence tree 
planting decisions are size of land holding, overall annual 
income, area of irrigated land and previous experiences 
from tree plantation34,37. In addition to poplar and euca-
lyptus, bamboo-based agroforestry has also been encour-
aged in various parts of the state. Cultivation of bamboo 
is being practised on a large scale in the wastelands of 
eastern UP37. It provides food, fodder, building material 
and also raw material for handicrafts, pulp and paper  
industries and for domestic use among the rural commu-
nity. Bamboo being one of the fast-growing and high-
yielding perennial plant species, is widely used for effec-
tively reclaiming wastelands and degraded areas. It also 
conserves soil, stabilizes river banks and slopes34. Table 1 
summarizes the overall status and tree–crop combinations 
of agroforestry practices in various districts of UP. 

Productivity under various agroforestry systems 

The gross productivity in agroforestry systems is higher 
than the sole cropping systems. Approximately 20% 
higher yields of grain and wood have been reported in
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Table 1. Agroforestry practices in various districts of Uttar Pradesh (UP) 

Regions (districts) Major findings 
  
Saharanpur16 Wood-based industries, eucalyptus and poplar for commercial agroforestry. Other species mostly on 

the boundaries are mango, sisham and jamun 
Saharanpur54 Agri-silviculture, Agri-horticulture with mango and agri-horti-silviculture with mango, eucalyptus 

and poplar. Wheat, mustard, sugarcane and paddy are the dominant crops 
Aligarh16 Traditional agroforestry – sisham, neem, babul and eucalyptus  
Shahjahanpur36 Poplar-based agroforestry; intercrops are wheat and sugarcane 
Bijnor and Rampur55 Poplar-based agri-silviculture – wheat, jowar and sugarcane. Other crops include maize, potato,  

mustard, soybean, lentils, turmeric, fodder crops and aromatic herbs 
Mid-Gangetic Plain and Eastern Plains25 Agri-horticulture and Agri-silvi-horticulture 
Rampur56 Poplar and eucalyptus-based agroforestry 
Rohilkhand57 Poplar in agroforestry and social forestry in block and boundary plantation 

Allahabad58–60 Jatropha-based agroforestry in wastelands  
Allahabad34 Eco-rehabilitation of degraded lands and social upliftment through bamboo cultivation  
North Western plains of UP61 Agri-horticulture and agri-horti-silviculture systems combined with a livestock component such as  

dairy, goat-rearing (for meat and milk) and vegetables. Trees – mango, guava, Citrus spp., papaya,  
sisham, jamun, eucalyptus and poplar 

Mirzapur62 Guava-based agri-horticulture with maize 

Indo-Gangetic Plains63 Poplar and eucalyptus-based agroforestry, and agri-horticulture. Rehabilitation of lands degraded by 
salinization, ravines, gullies, and other water and wind erosion hazards 

Eastern UP64 Preponderance of mango plantations 

Mirzapur65 Agri-horticultural system – custard apple and guava with moong 
Faizabad66 Teak with paddy as well as sole plantations 

 

agroforestry system of Haryana and western UP com-
pared to pure agriculture38. Another study in a similar 
area showed that growth and yield of crops in the proxi-
mity of tree rows were poor, but the loss was compen-
sated by the wood produced by the trees39. Aonla-based 
agroforestry is considered as highly profitable, productive 
and sustainable as it requires low management and inputs. 
The production of horticultural trees as intercrops was 
found to be more effective for improvement in soil fertil-
ity and productivity27. 
 The productivity of wheat and mustard grown under 
2½ year-old Eucalyptus trees planted at 6 m  2 m under 
an agroforestry system in Haryana revealed that grain 
yield, straw yield and net income were decreased in both 
the intercrops when compared to crops in open fields. It 
was concluded that wheat crop was more compatible than 
mustard for cultivation under eucalyptus-based agrofor-
estry system24. 
 Data presented in Table 2 summarize the major find-
ings of different aspects of productivity under various 
agroforestry practices in different regions of UP. 

Opportunities 

UP has immense potential to develop a wide range of 
profitable agroforestry models. Successful agroforestry 
models are already being adopted in western UP, which 
can be replicated in the nine agro-climatic zones of the 
state. Further, the availability of labour, large area under 

farming, developing agro-based industries, wood-based 
industries and presence of various agricultural institutes 
creates abundant opportunity for enhancing the potential 
and scope of agroforestry in the state. 
 The possibility for expanding agricultural diversity is 
worthy, but more work is needed to improve the quality 
of delivery of programmes through faculty skills upgrad-
ing, options for experiential learning, and further devel-
opment in learning materials40. Education, research and 
development are inter-linked and contribute to the socio-
economic development of society. It also influences the 
farmer’s ability to adopt agroforestry in a more profitable 
and sustainable way for better livelihood. In UP agricul-
tural education is imparted at the high school and higher 
secondary levels, along with a number of Government 
and agriculture colleges for higher education. There are 
several agricultural universities in the state which are  
engaged in teaching, research and extension in agricul-
ture, agroforestry and related disciplines, there are several 
agricultural institutes engaged in agroforestry research, 
training and extension programmes. The Central Agrofor-
estry Research Institute in Jhansi provides training, and 
conducts basic and applied research for developing and 
delivering technologies based on sustainable agro-forestry 
practices on farms, marginal and wastelands for various 
agro-climatic zones in India. The Indian Grassland and 
Fodder Research Institute in Jhansi also conducts basic, 
applied and adaptive research for sustainable agriculture 
through quality forage production for improved animal



REVIEW ARTICLES 
 

CURRENT SCIENCE, VOL. 112, NO. 3, 10 FEBRUARY 2017 513 

Table 2. Productivity in agroforestry practices in various regions of UP 

Agroforestry practices/ 
combinations 

Age of plantation  
(years) 

 
Regions 

 
Productivity 

    
Wheat crop with poplar boundary 

plantation 
3 Baraut (Baghpat  

district)67 
Litter production averaged 1.103 t ha–1 in 3- and  

4-year-old plantations. No adverse effect was noticed  
on wheat with poplar 

Casuarina-based agri- 
silvi-horticultural system  

– Eastern UP68 The fresh rhizome yield for turmeric was 8.6 t ha–1, which 
was higher than the yield (7.6 t ha–1) obtained in open 
area 

Eucalyptus tereticornis-based  
agri-silvicultural system 

6 Faizabad69 Paddy grain yield was found to be 14.7–19.7% less  
under agroforestry system and wheat yield grain was  
26.4–34.6% lower than open cultivation 

Eucalyptus-based agroforestry  
system 

6 and 10 Saharanpur70 Biomass productivity varied from 13.6 t/ha for 6-year-old 
to 33.81 t/ha for 10-year-old plantations 

Poplar-based agri-silviculture  
system  

3 and 7 Saharanpur54 Estimated timber biomass of poplar at the age of 3 years 
was 0.126 t tree–1, which became 0.267 t tree–1 at the 
age of 7 years 

Aonla-based agri-horticulture  
system 

9 Jhansi27 Fruit yield of 86 trees ha–1 was 6.45 t ha–1; crop yield was 
3.005 t ha–1

 in rabi season and 0.902 t ha–1 in kharif  
season 

Aonla-based horti-pastoral system 13 Jhansi71 Fruit yield was 13.65 t ha–1; fodder production with  
aonla was higher (20.75 t ha–1 green fodder) compared  
to sole crop 

Lemon grass (Cymbopogon  
flexuosus) under poplar 

– Allahabad72 Herbage yield (48.5 t ha–1) and oil yield (0.197 t ha–1) of 
lemon grass under poplar trees. 

Eucalyptus with aromatic grasses 
(palmarosa and citronella grass) 

– Rampur73 Higher herbage and oil yield was recorded in pure fields of 
aromatic grass than the intercrops grown under  
eucalyptus hybrid stands. Maximum oil yield was  
produced by lemon grass and minimum by palmarosa. 
Higher quantity of litter was produced in palmarosa  
than in citronella 

 

productivity. Forestry Training Institute at Kanpur con-
ducts studies and research relating to conservation of  
environment and forestry and Indian Council for Forestry 
Research and Education (ICFRE)’s Centre for Social For-
estry and Eco-Rehabilitation in Allahabad aims to bring 
excellence in the field of social forestry and eco-
rehabilitation in eastern UP and the Vindhyan region. 
Other universities like Banaras Hindu University, Vara-
nasi; Rani Laxmi Bai Central Agricultural University, 
Jhansi; the Indian Institute of Soil and Water Conserva-
tion Centre at Datia, and Social Forestry Wing of State 
Government are also promoting agroforestry. Several  
traditional universities like Bundelkhand University, Agra 
University, Purvanchal University, Amity University, pri-
vate institutes and under industries (through corporate so-
cial responsibility programme) are imparting teaching 
and extension for expansion and sustainable development 
of agroforestry in the state. 
 ICAR-Central Soil Salinity Research Institute (CSSRI), 
Regional Research Station at Lucknow has standardized 
and developed an auger hole technology for raising forest 
and fruit plantations on land lying barren due to salinity 
hazards. Growing forest plantations with plants like euca-
lyptus clones like ITC – (Bhadrachalam) is recommen-
ded, which consume water efficiently suited for bio 

drainage in water logging areas along with good eco-
nomic returns. CSSRI is concentrating on diversification 
through silvi-pastoral systems for sodic, waterlogged, saline 
lands and bio-saline agriculture, including agroforestry, 
agri-horticulture and silvipastoral systems41. Similarly, the 
role of farmers in promoting agroforestry is crucial. Farm-
ers must be given information about the benefits, profitabil-
ity and proper methods to grow trees with crops. They must 
be trained regarding which tree–crop combination is  
suitable for the region to increase overall productivity by 
growing trees on their farmlands. 

Challenges in agroforestry 

Agroforestry seems to be a viable and economically  
feasible solution for the farmers to meet the challenges of 
food, nutrition, energy, employment and environmental 
security. Promotion and proper implementation of the  
recently launched Agroforestry Policy of India, 2014 is a 
big challenge for the Government of India, though agro-
forestry is one of the solutions to reduce the growing 
pressure on the forests, enhance tree cover and to fulfil 
the shortage of industrial timber. It is also considered as a 
good alternative for food security32,42 in semi-arid and  
arid regions43. 
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 There are several challenges ahead to reap the benefits 
of agroforestry. There is lack of homogeneity in regula-
tions and policies concerning felling as well as transport-
ing farm-grown timber and other products in different 
states44. There should be moderation in transit and felling 
permission rules for the tree species preferred by the far-
mers practising agroforestry. The restriction imposed on 
harvesting, transporting and marketing of agroforestry 
tree produce is limiting agrarians and croppers to adopt 
agroforestry is big challenge to address. Though in UP 
poplar, eucalyptus, subabul, Casuarina, Ailanthus spp., 
Gmelina arborea, Grevillea robusta, Morus alba, Antho-
cephalus cadamba, Melia composita, Acacia spp., Albizia 
spp., Borassus flabeliformis, Butea monosperma, Tama-
rindus indica and Grewia oppositifolia are partially free 
to cut on farmland while mango, mahua, bargad, neem 
and other trees are restricted and permission is obligatory 
for their harvesting, transport and marketing45. Hence, 
there is a need to overcome such constraints by revisiting 
the policies for those species which are broadly adopted 
under agroforestry systems by most of the farmers. 
 Some farmers are not keen on planting trees on farm-
lands as basically they are unaware about the economics 
of tree plantations and have apprehensions that the trees 
would reduce crop productivity. The enigma of tree–crop 
management in agroforestry is still unknown for many 
which discourage a majority of the farmers taking deci-
sions on large-scale adoption of agroforestry systems. 
Moreover, fear of not getting permission from the Gov-
ernment for cutting trees and poor connectivity with the 
market and consumers also restrict the practice of agro-
forestry46. The farmers are also facing several constraints 
while practising agroforestry, like lack of information on 
selection of trees, shortage of quality planting stock, high  
labour costs for tree management, poor institutional  
mechanism and policy impediments and inadequate funding 
for research and extension47–49. Additionally, selection of 
suitable fast-growing tree species, training facilities to the 
farmers for capacity building and motivation and develop-
ment of suitable infrastructure for marketing and process-
ing of the products obtained from the trees in the farmlands 
should be taken into consideration. Hence, there is a need to 
strengthen the agroforestry practices by identifying success-
ful models that can be adopted by the farmers on a wide 
scale. Advancement of contemporary agricultural technol-
ogy would also be helpful in increasing the yield of sole 
crops as well as intercrops22. The various problems and 
constraints of agroforestry can be overcome through policy 
and institutional reforms50. Moreover, there is deficiency in 
the understanding of biophysical concerns correlated with 
productivity, water-resource sharing, soil productivity, 
and plant interactions in agroforestry systems, since most 
of the research is site-specific, observational in nature, 
and not process-oriented51. 
 Farmers with major land holdings will get more benefit 
by the agroforestry extension programmes than the small 

and marginal farmers. So, there is a need to introduce 
special programmes and agroforestry models for marginal 
and small farmers. Genetically superior planting stock, 
improved seed varieties and marketing support for agro-
forestry plantations can enhance agroforestry which gen-
erates surplus employment opportunities for the landless 
farmers and the rural poor. It also contributes towards  
environmental amelioration and maintains ecological  
balance. Agroforestry programmes can improve the  
agricultural productivity by making the soil fertile, con-
serving water and reducing soil erosion52. Planting me-
thod, propagation and micro site improvement are the 
other factors which should be taken into consideration  
before practising agroforestry53. 

Conclusion 

Agroforestry is gaining widespread recognition as a sus-
tainable and supportable land-management system among 
the farming communities in UP. It is well-established 
among farmers of western UP due to efforts by the State 
Government, industries and NGOs. The commercializa-
tion of poplar, eucalyptus, and aonla-based agroforestry 
systems has revolutionized the economy and livelihood of 
the farmers. UP has immense potential to develop a wide 
range of agroforestry models, as significant area is  
affected by various kinds of land degradation. The Indo-
Gangetic, Central and Eastern Plain regions of UP have 
high potential to address the issues of degradation. The 
sustainable agriculture with profitability by practising 
agroforestry plays a major role in the rehabilitation of 
lands degraded by ravines, waterlogging, gullies and  
alkalinity/salinity. Marketing support for sale of products 
by minimum support price and further development of 
commercially viable agroforestry plantations largely con-
tribute to employment opportunities and income for the 
landless and marginal farmers as well as the rural poor. 
There is a need of revisiting the various policies and pro-
grammes launched by the state government for tree farm-
ing in isolation to be brought under the umbrella of single 
nodal agency to synergize and coordinate effectively for 
promoting agroforestry. The state government should 
evolve a State agroforestry Policy in consonance with the 
National Agroforestry Policy 2014, to plan, prioritize and 
develop agroforestry action plan suitable for each agro-
climatic zone. There should be moderation in transit and 
felling permission for the species preferred by the farmers 
practising agroforestry. The state should focus on 
strengthening research and extension activities through 
PPP (public–private partnership) mode for developing 
profitable, ecologically and socio-economically viable 
agroforestry models for all farmers. Encouragement of 
wood-based industries, establishment of more nurseries 
and selecting proper tree–crop combinations in eastern 
UP are prerequisites to promote agroforestry. Further-
more, planting fast-growing trees as an agroforestry  
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component, management of problematic soil, promotion 
of bio-drainage system and adoption of new conservation 
agriculture technologies will pave the way for intensive 
adoption of agroforestry even by small and marginal 
farmers. The promotion of sustainable agroforestry prac-
tices on a large scale in future may be possible through 
amalgamation of proactive farmer policies of the state 
government, involvement of the industries, support ser-
vices from NGOs and willingness of farmers in UP. 
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