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“Har Med Par Ped” is a slogan of the Government of India for 
enhancing tree cover in the country while also enhancing the 
income of farmers by advocating agroforestry as an alternative and 
diversified land-use. This calls for mass awareness about the tree 
plantation on farm bunds and boundaries so that suitable tree 
species are chosen for different regions without compromising the 
prevailing land tenure system. This has a larger canvas of 
provisioning livelihood and environmental securities together. 
With these viewpoints, ICAR-Central Agroforestry Research 

Institute, Jhansi along with its centres of the All India Coordinated Research Project on 
Agroforestry took the challenge to popularize the concept of farm boundary plantation 

thamong the masses including school children and other stakeholders.  On the 26  April, 
2021, the Institute organized a brainstorming session on challenges in enhancing tree 
plantation on farm boundaries involving different stakeholders, where the system 

thconceived the idea of organising a nationwide tree plantation campaign on the 16  July, 
2021 being the Foundation Day of the Indian Council of Agricultural Research (ICAR) 
under Azadi ka Amrut Mahotsav-India@75 programs. 
I am happy to see that this technical bulletin not only provides detailed information on 
the suitable tree species for plantation on farm bunds/boundaries. It also highlights the 
ownership and land tenure issues that are attached to the farm landholdings requiring 
attention considering the socio-cultural implications. I feel the document is useful for 
all stakeholders in the farm and forest sector to have a common ground to work 
together and address the mission “Har Med Par Ped” with a larger perspective of 
meeting the country's ecological sustainability by provisioning thirty-three per cent 
tree cover.  

(S.K. Chaudhari)
Deputy Director General (NRM)

Indian Council of Agricultural Research
Ministry of Agriculture & Farmers' Welfare

Govt. of India

Foreword



Citation
A Arunachalam, AK Handa, Suresh Ramanan S, BP Bhatt, S Bhaskar and SK  
Chaudhari (2022) 'Har Med Par Ped' – A Ready Reckoner. Technical Bulletin 
CAFRI/2022/01, ICAR-Central Agroforestry Research Institute, Jhansi 284003, Uttar 
Pradesh, India; 44 p.

Technical Bulletin No. : CAFRI/2022/01

Year of Publication : 2022

© ICAR-CAFRI
The users of this publication must ensure proper attribution to the publisher.

Disclaimer:
The document has been prepared fully in academic spirit for educational and ready 
reckoning purposes so that apt measures are taken to control diseases in 
agroforestry trees and bamboo. The information in the document is based on 
primary observations and secondary information from published sources.

Published by:
Director, ICAR-Central Agroforestry Research Institute 
Jhansi 284003, Uttar Pradesh

Printed at :
Classic Enterprises, Jhansi 284003, Uttar Pradesh
7007122381, 9415113108

“Har Med Par Ped” is a slogan of the Government of India for 
enhancing tree cover in the country while also enhancing the 
income of farmers by advocating agroforestry as an alternative and 
diversified land-use. This calls for mass awareness about the tree 
plantation on farm bunds and boundaries so that suitable tree 
species are chosen for different regions without compromising the 
prevailing land tenure system. This has a larger canvas of 
provisioning livelihood and environmental securities together. 
With these viewpoints, ICAR-Central Agroforestry Research 

Institute, Jhansi along with its centres of the All India Coordinated Research Project on 
Agroforestry took the challenge to popularize the concept of farm boundary plantation 

thamong the masses including school children and other stakeholders.  On the 26  April, 
2021, the Institute organized a brainstorming session on challenges in enhancing tree 
plantation on farm boundaries involving different stakeholders, where the system 

thconceived the idea of organising a nationwide tree plantation campaign on the 16  July, 
2021 being the Foundation Day of the Indian Council of Agricultural Research (ICAR) 
under Azadi ka Amrut Mahotsav-India@75 programs. 
I am happy to see that this technical bulletin not only provides detailed information on 
the suitable tree species for plantation on farm bunds/boundaries. It also highlights the 
ownership and land tenure issues that are attached to the farm landholdings requiring 
attention considering the socio-cultural implications. I feel the document is useful for 
all stakeholders in the farm and forest sector to have a common ground to work 
together and address the mission “Har Med Par Ped” with a larger perspective of 
meeting the country's ecological sustainability by provisioning thirty-three per cent 
tree cover.  

(S.K. Chaudhari)
Deputy Director General (NRM)

Indian Council of Agricultural Research
Ministry of Agriculture & Farmers' Welfare

Govt. of India

Foreword



Agroforestry comes as a green development solution for rejuvenating the degraded 
lands and wastelands, while also provisioning unprecedented opportunities to the 
farm communities for sustainable livelihoods vis-à-vis environmental security. With 
climate change posing a challenge, making the small and marginal farmers more 
vulnerable, it is time that we get back to the basics of growing trees on farmlands per se. 
Agroforestry becomes the suitable 5Fs (Food, Fodder, Fuel, Fibre and Fertilizer). Thus, 
agroforestry is the pathway for livelihood and environmental security. 
The Central Agroforestry Research Institute (CAFRI), Jhansi and its constituent All 
India Coordinated Research Project on Agroforestry is organising awareness 
campaigns among the farming community, school children and other stakeholders 
regarding the importance of trees on farmlands. With the proclamation of `Har Med Par 
Ped' by our Hon'ble Prime Minister, a special focus on growing trees on bunds and 
boundaries is being emphasized. Till now, over 75 such campaigns have been 
organized by the Institute since 2015. During the campaigns, the focus has been given to 
the suitability of tree species on farm bunds and boundaries, and their management has 
been disseminated for public appraisal.

thOn the 26  April 2021, ICAR-Central Agroforestry Research Institute, Jhansi organized 
tha Brainstorming Session on `Har Med Par Ped' on 26  April 2021 in virtual mode inviting 

experts and practitioners to discuss the  constraints and challenges of growing trees on 
farm bunds and boundaries under the Chairmanship of Dr. T. Mohapatra, Secretary, 
DARE and Director General, ICAR. The brainstorming session was attended by about 
80 participants from different organizations across the country.  The proceeding of the 
session has been annexed to this bulletin.
The present bulletin is an attempt to comprehensively compile the information about 
benefits of boundary/bund plantation, suitable tree species and their management, its 
appropriateness on-farm, challenges if any and the success stories from different states 
of the Indian Union.
Largest ever plantation drive by a research organization in the country was organized 
by ICAR and ICAR-CAFRI took a lead, planting 9.5 lakh seedlings with support of 
NARES, SMAF and other stakeholders.
We feel that the document would be useful for the policymakers and practitioners to get 
appraised of the efforts under ‘Har Med Par Ped’ and reinvent the wheel to spearhead 
the objectives of the National Agroforestry Policy.

- Authors
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knowledge and expertise shared by the researchers, plantation managers, forest 
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National Forest Policy-1988 clearly envisages maintenance of at least 33 percent forest 
cover with respect to its geographical area in the country. At present, India has only 

st24.56 percent forest cover. Notwithstanding our efforts in this regard, the 21  century is 
witnessing food self-sufficiency, despite deforestation, land degradation, forest fire 
and other climate-related issues. With its relevance to achieving sustainable development 
goals too, agroforestry is a promising pathway to bridge the existing gap in forest cover, 
through bund, boundary and block plantations, thereby appreciating the tree cover 
outside forests. This was elaborately discussed under the chair of Secretary of DARE 

thand DG, ICAR – Dr. T. Mohapatra on 26  April 2021 (Annexure I); whereby the 
document on 'Har Med Par Ped' became a reality. Given that All India Coordinated 
Research Project on Agroforestry centres with its pan-India  coverage does regular 
promotion activities of tree-based farming system across the country including 
bund/boundary planting (Annexure II). Further, a Nation-wide Tree Planting 

thCampaign was envisaged and it was carried out on 16  July 2021 (Annexure III). It is 

1

1

Background

About National Agroforestry Policy
India adopted the National Agroforestry Policy (NAP) 2014, a first of its kind to mainstream 
agroforestry practices. The policy was a cumulative result of many policies and schemes 
which emphasized agroforestry like National Forest Policy (1988), Planning Commission 
Task Force on Greening India (2001), National Bamboo Mission (2002), National Policy on 
Farmers, (2007) and National Mission for a Green India (2010).
The policy aims to,
• encourage and expand tree plantation in complementarity and integrated manner with 

crops and livestock to improve productivity, employment, income, and livelihoods of 
rural households, especially the small holder farmers.  

• protect and stabilize ecosystems and promote resilient cropping and farming systems 
to minimize the risk during extreme climatic events. 

• meet the raw material requirements of wood-based industries and reduce import of 
wood and wood products to save foreign exchange. 

• supplement the availability of agroforestry products, such as the fuelwood, fodder, 
non-timber forest produces and small timber of the rural and tribal populations, 
thereby reducing the pressure on existing forests. 

• complement achieving the target of increasing forest/tree cover to promote ecological 
stability, especially in the vulnerable regions.

• develop capacity and strengthen research in agroforestry and create a massive people's 
movement for achieving these objectives and to minimize pressure on existing forests.
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2

exemplary that India became the first country to institute National Agroforestry Policy 
in 2014 whereby the agroforestry development process began countrywide. The policy 
document provisioned a mechanism to incentivize the farmers for tree-based farming. 
Boundary plantation/bund plantation is one of several such recognized practices in the 
policy for financial assistance. 
Over 180 trees have been so far listed as multi-purpose trees (MPTs) but their ecological 
integration into agroforestry systems needs considerable R&D before taking it onto the 
farm fields. Meanwhile, ICAR-Central Agroforestry Research Institute (CAFRI) 
advocates agroforestry to be a land-use system itself and has assessed the area under 
agroforestry in different agro-climatic zones.
Based on the development of successful agroforestry models for different agro-
ecological regions of the country by ICAR- and All India Coordinated Research project 
on Agroforestry (AICRP), agroforestry has emerged as one of the most preferred land-
use systems in the country. The area under agroforestry in different agro-climatic zones 
have been estimated as 26.329 m ha. 
Given the prevailing socio-cultural diversity in the country, we do see its reflections on 
the way the trees are integrated into farm fields. For instance, agroforestry is practised 
in various ways like the tree on field bund/ boundary, block plantation; alley cropping, 
scattered trees in the field, homegardens, etc. Among these, bund plantation is a very 
common practice throughout the country. Bunds on agricultural lands are considered 
as another potential area for agroforestry. In such conditions, mostly multipurpose tree 
species are likely to be chosen to plant on field bunds to achieve the benefits like fruits, 
fibre, fuelwood, fertilizer, food, and medicine. Similarly, the boundary plantation 
around individual landholding also acts as a demarcation line that acts as a bio fence, 
timber source, windbreak, shelterbelts, etc.

According to Nair (1993), a bund is a ridge of earth placed in a line to control water 
runoff and soil erosion, demarcate plot boundary, or other uses. Bund establishment 
involves placing narrow-based embankment at intervals across the slope of the land on 
a level mostly along the contour. This method conserves soil and water in arid and 
semi-arid areas with high infiltration and permeability. It is commonly adopted on 
agricultural land up to a slope of about six per cent. They control the effective length of 
the slope and thereby reduce the gain in velocity of runoff flow to avoid gully 
formations. Bunding is a low-cost technique that has the dual benefits of soil and water 
conservation and a means for sustainable agricultural intensification. It helps to 
increase crop yield, without expanding farmlands (Figure 1).

2

3

Bund Plantation

Figure 1: Bund plantation on farmlands
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Boundary planting is often referred to as living fences or barrier planting because it 
involves planting trees along with all types of boundaries including village, farm or 
factory boundaries (Figure 2). These can be the edges of property, agricultural fields, 
pastures, or any other place where fences might be located. Nonetheless, boundary 
plantation under agroforestry includes trees planted along boundaries or on bunds in 
such a way to hold the soil against erosion and improving soil fertility.

3

4

Boundary Plantation

Figure 2: Trees around the farmland

According to a estimate, trees on boundaries or bunds of agricultural fields through 
social forestry accounts for 1.58 m ha in India (NRCAF, 2013). A thorough review of the 
literature revealed the limited work that has been carried out on the status of 
bund/boundary planting in the country. However, some states such as Karnataka 
undertook a detailed survey of traditional agroforestry practices in Bagalkot, Gulbarga, 
Koppal, and Raichur districts in the northern dry tract of Karnataka, and it was found 
that nearly 76.8 per cent of farmers followed bund planting as the most prominent 
practice under rainfed situation (Devaranavadagi et al., 2010).  Similarly in the 
Northern States of Punjab, Haryana and Western Uttar Pradesh, boundary/bund 
planting with fast growing industrial tree species such as Poplar and Eucalyptus is very 
common. However, there is a need to undertake an explorative survey to know the 
status of bund/boundary plantation in other States as well.
Notwithstanding, the size of bund has been the reducing over the time. These days, the 
average bund width does not go beyond 2-1.5 feet, thereby challenging the planting of 
tree species. Further, the ownership of land and tenure issue do challenge the very 
practice of growing trees on farm fields, particularly on the bunds and boundaries.

4

5

Status of bund/Boundary plantations
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5.1 Soil Conservation and Amelioration

5.2 On Sloping Lands

5.3 Riverbank Stabilization

Trees can be planted as biological soil-conservation measures (tree strips), either in 
combination with grasses or alone. Trees can be planted on physical soil conservation 
works (grass strips, bunds risers, and terraces), wherein they play two roles: to stabilize 
the structure and to make productive use of the land. Trees alone are effective enough 
only on gentle slopes (less than 6%). On steeper slopes combinations with grasses are 
desirable. Stabilization takes place mainly through the root system.

In the high hills and sloping lands, bund planting can also be done on terrace edges to 
stabilize the structure to enhance the maximum use of land. Trees planted on the edge 
of a terrace will not have ideal moisture conditions but are effective for stabilizing the 
soil (Figures 3, 4).

In India, the agricultural lands are in 
proximity to water bodies and eventually, 
there are many areas where river lengths are 
considerable. The riverbanks are prone to 
erosion if they are not well covered with 
vegetation (Figure 5). The ground on either 
side of the river is partly flooded, particularly 
the area within the reach of the high level of 
water during the period. A few of the 
multipurpose tree species have the potential to check destabilization of the land and 
therefore warrants plantations to match the water level variation. Thus, bund planting 
along rivers becomes important both from an environmental point of view and to produce 
commodities (e.g.) medicine or fruits. 
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Scope of bund/boundary plantations

Figure 3: Trees on contour ridges Figure 4: Trees on the terrace

Figure 5: River-bank protection
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5.4 Aquaforestry

5.5 Canal-side plantation

5.6 Windbreaks and Shelterbelts

This is a new concept that is evidently 
found  a long  the  coastal  regions  
particularly along the west coast of 
peninsular India where the farmers 
cultivate fish in water bodies and grows 
coconut/areca and other trees on the pond 
boundaries (Figure 6). These trees help in 
producing feed in the form of litter to the 
fishery and generate sustainable income 
for the farmer.

In many arid countries, wherever rivers 
are available, efforts have been made to 
utilize the water for irrigation purposes 
through the construction of dams or using 
lift irrigation for agricultural needs. 
Several kilometers of irrigation canals 
have been laid in  India too.  The 
banks/bunds of such canals are available 
for planting purposes and constitute a 
considerable area for the production of 
timber and firewood for the rural 
population (Figure 7).

It has been reported that trees grown on 
field bounds as windbreak or shelterbelt 
primarily reduce the wind velocity and 
change microclimate which are reflecting 
in the growth and development of the 
nearby crop and ultimately in crop yield. 
This is particularly important, where the 
fields are adjacent to factories and 
corporate services. These trees act as green 
solutions to noise pollution and also 
moisture retention while ameliorating the 
soil for sustained productivity. However, the main effect of a tree windbreak (Figure 8) 
is to provide shelter, i.e., a windbreak alters the mean wind speed, wind direction, and 
turbulence of the airflow. 

Figure 7: Canal bank protection

Figure 8: Windbreak on farm fields

Figure 6: Aquaforestry in coastal areas
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5.7 Bunds for raising nitrogen-fixing plants

5.8 Trees for bund consolidation

5.9 Bund/ Boundary plantation for demarcation

Farm bunds could be resourcefully used 
for rising nitrogen-fixing shrubs and trees 
to generate nitrogen affluent lopping. 
Gliricidia on farm bunds (Figure 9) serves 
the dual purpose of producing green leaf 
manure rich in nitrogen and also helps in 
conserving soil through reduced soil 
erosion. Interestingly, there are non-
leguminous tree species that  fixes 
atmospheric nitrogen in the soil. For 
instance, Casuarina  and Alnus nepalensis  are 
examples that flourish well on loose sandy 
soils in coastal and in the sloping lands of the Indian Himalaya, respectively. 

Trees can be grown widely spaced within 
rice fields or along either side of bunds. 
Bunds are earthen constructions that 
separate paddy fields from each other and 
drier land at wide, alternate spacing so as 
not to block access along the bunds. Some 
trees are grown primarily for holding the 
bunds together (Figure 10), helping them 
retain their shape. Sometimes the soils in 
paddy field areas are mostly sandy and 
weakly structured, they do not form long-
lasting bunds without some reinforcement, 
such as tree roots.

Trees in dryland tracts of agricultural crop 
fields are often planted on bunds (field 
risers) and/or borders or boundaries, to 
demarcate the field boundaries (Figure 11). 
In this system, the space of the bund is 
gainfully utilized. If a tree species has an 
erect growth habit, the associated crop 
growth is not adversely affected by 
shading. 

Figure 9: Nitrogen-fixing plants in the farm fields

Figure 10: Teak trees on field bunds in 
Central India

Figure 11: Trees for boundary demarcation

6.1 Short-term benefits: 

6.2 Medium-term benefits:

6.3 Long-term benefits: 

Farmers plant trees at a high density. This means there are more trees to sequester 
carbon in a short time. The fast-growing trees also release mineral nitrogen into the soil 
and prevent soil erosion. The small branches and leaves provide a good source of 
fodder for cattle, which has been shown to raise milk production.

After 8-12 years, many of these trees will be so big that they crowd each other out. At 
this time, farmers can thin out the nitrogen-fixing species, which regrow quickly when 
they are coppiced. These trees provide farmers with a valuable source of construction 
material and fuelwood. It discourages them from cutting down forests to meet their 
needs. Farmers can also sell them locally and earn an additional income.

As the stands grow and regenerate, farmers continue to make occasional thinning to 
give enough space for the existing trees as they grow. This also provides farmers with 
additional wood and fuel that can be used or sold. The longer-lived trees are very 
valuable in that they provide seeds, fruit, and habitat for local flora and fauna. They will 
also produce highly valued timber, which can be sustainably harvested.

6

9

Benefits to farmers from bund/boundary 
planting
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- The tree species should have an erect growth habit so that the associated crop 
growth is not adversely affected by shading.

- For the bund plantation along paddy fields species that are tall and slim with little 
shade are likely to be ideal. 

- Species with a deep root system that draws their water supply from deep the water 
table (phreatophyte) are usually preferred.

- For soil conservation purposes, species with deep and extensive root systems are 
chosen to keep the soil intact and prevent soil erosion.

- Multipurpose tree species with short-, medium- and long-term returns be planted, 
so that farmers may get additional income at regular intervals. 

- In the agroforestry model, a suitable combination of nitrogen-fixing and 
multipurpose trees with field crops plays a major role in the enhancement of better 
yield productivity, soil nutrient status, and microbial population.

- For riverbank plantations, the species to be planted should be matched with this 
water level variation. In the more arid areas, trees with xerophytic habit constitute 
the outermost rows while those close to the riverbank are the ones with higher 
water requirements. This facilitate easy establishment of the trees.

- For canal bank plantation, the roots of trees should strengthen the banks of canal 
and the trees should keep the canal and its banks well shaded to suppress weed 
growth and reduce evaporation. Species that tend to increase water seepage 
through the sides and bottom of the canal should be avoided. If canals have an 
intermittent flow, such as flood discharge canals, only trees able to adjust to varying 
water levels in the soil can be used. Species that reproduce suckers such as Robinia 
pseudoacacia  should not be planted along canals.

7

10

Characteristics of woody perennials suitable 
for bund/boundary plantation

- The common tree species grown as boundary plantations in dryland systems are 
Tectona grandis, Leucaena leucocephala  (pollarded for fodder), Borassus flabellifer, 
Cocos nucifera, Acacia nilotica var. cupressiformis, Dalbergia sissoo,  and Prosopis 
juliflora.
Casuarina equisetifolia and Acacia auriculiformis are planted on field bunds and along 
with sandy coastal areas in Karnataka

- In Andamans, farmers grow Gliricidia sepium, Jatropha spp., Ficus, Ceiba pentandra, 
Vitex trifolia and Erythrina variegata as live hedges. 

- The bund cropping with leguminous trees such as Leucaena leucocephala  has been 
most widely used on field bunds for producing mulch material for moisture 
conservation and nutrient recycling.

- For riverbank plantation, phreatophyte species such as Populus spp., Acacia nilotica, 
Dalbergia sissoo, Prosopis spp. can be planted.

- The following tree species are used for soil conservation: Grevillea robusta, Acacia 
catechu, Prosopis juliflora, Leucaena leucocephala, etc.

- Trees may also be mixed with staple food crops to produce fruit, fodder, or wood. 
- In some places, bund planting with Azadirachta indica, Acacia nilotica, and Eucalypts 

are predominant under rainfed agroeco systems. 
- In some cases, the small and marginal farmers give preference for fruit yielding tree 

species or a mix of timber and fruit yielding tree species on farm bunds.
In general, the following species are recommended for bund plantation:
Trees that can be considered for boundary bunds are:

Eucalyptus spp. Trees for internal bunds
Poplar spp. Glyricidia sepium
Salix spp. Leucaena leucocephala
Azadirachta indica Cassia siamea
Dalbergia sissoo Sesbania sesban
Bamboo species Erythrina indica
Tectona grandis Moringa petrigosperma
Thespesia populnea Pongamia pinnata
Albizia lebbeck  
Leucaena leucocephala
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Species suitable for bund/boundary plantation
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According to the study carried out by MYRADA (Mysore Resettlement and 
Development Agency) (2005-06), in Karnataka, the most common tree seen on the fields 
of both dryland and irrigated land was Cassia Siamea, because it was the main species 
promoted under the project. The farmers reported it to be a quick growing tree yielding 
good quality fuelwood. The next in order was Glyricidia, which accounted for 18 per 
cent of all trees planted. However, Pongamia was greatly appreciated; 82 per cent of 
farmers reported its ownership though the number of trees noted per farm was fewer 
than Cassia siamea and Glyricidia. Pongamia grows under dry farming conditions and its 
leaves yield better manure though, traditionally, this has been used only in irrigated 
conditions. Its seeds are oil-bearing and sold in the market. The wood is hard and used 
in making agricultural implements. However, it is a slow-growing tree, and its leaves 
take longer to decompose (MYRADA, 2009).

12

- To be effective as tree strips, trees should be planted in lines along the 
bunds/boundaries/contours.

- Spacing within and between the rows depends on the characteristics of the species 
and the rotation planned for the crop.

- Boundary plantations can be single or multiple rows. 
- Single row trees grow faster as compared to those in block plantations as they get 

irrigation and fertilizers along with the crops and get sufficient space to grow.
- Usually, the ideal tree spacing in paired row planting on bunds is one meter 

between the rows and two meters from tree to tree. 
- Tree to tree spacing in single line tree planting on farm boundaries can be 2.0 m.
- If the trees are combined with grasses or shrubs the spacing can be wider, and the 

spacing should also be wider in dry areas because of moisture competition between 
the trees.

- The initial establishment can always be denser, and thinning can be carried out later 
to obtain the final spacing. 

- The strip (10-15 m wide) along the tree line should be managed separately to 
minimize the adverse effect of tree shade. 

- Keep water channel along with tree lines.
- Trees should be regularly pruned for fodder and firewood and to reduce the 

negative shading effect. 
- On steeper slopes, an option is to grow trees on every second terrace to avoid having 

too great a density of trees.
- Trees should be planted preferably on NorthSouth field boundaries to avoid 

continuous shading effect on the northern aspect in winter (rabi season).
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Basic guidelines for bund plantation in 
cultivated land

- Cattle should be kept away from the area while establishing saplings, by using live 
hedge fencing. 

- Larger trees can be planted on boundary bunds, and smaller trees that will be 
harvested more frequently can be planted on internal bunds.

- Internal bunds can be spaced every 20 to 30 meters apart to promote soil and water 
conservation. 

- These bunds should follow the contours of the landscape.
- Trees on internal bunds can be pruned to a height of 5 feet to avoid shading crops, 

and the harvested biomass can be introduced to the soil to increase the organic 
content.

- A 15 cm trench should be maintained 0.50 m from the trees on the bunds to 
encourage the roots to grow downwards, rather than into the fields. 

- In sloping lands experiencing heavy rainfall, bunds should not follow the exact 
contour but should be slightly sloping to allow for drainage along the bunds.

For canal bank plantation:
- Planting can be taken up along canals of irrigation projects. Since water is available 

for part of the year these sites are suitable for raising fruit yielding and Non-Timber 
Forest Products species. 

- If the site along canals is very poor due to dumped soil, the pits can be filled with 
imported soil.

- No plantation is raised along the ridges and the edges of the water channel.
- The first row of the trees is generally planted about 7.5 m from the ridge of the canal 

in case of multiple row planting. 
- Subsequent rows are spaced about 5 m or 3 m or 2 m depending upon the species. 
- In the case of lined canals, the first row is raised at the toe and consists of species 

with confined roots as the long and strong roots may damage the lining.
- To keep the fertility levels of the canal strip soils, rotation of non-leguminous 

species and leguminous trees are preferred. 
- At least 12 months old, 7-8 feet tall seedlings raised in 10" × 16" bags to be planted at 

310 m apart in pits of 0.75 m .
Cassia siamea, Dalbergia sissoo, Glyricidia are raised in 5" × 8" polythene bags and 
planted in trenches of 4 × 0.5 x 0.5 m in poorer sites.
Seed sowing is taken up on mounds with C. siamea and Glyricidia.

Boundary plantation is a prominent feature of the Indian agroforestry system as it is 
very popular among the farmers due to its less interference, ease in mechanization and 
demarcation of field boundaries. Commercial trees under agroforestry besides 
providing the tree products improves soil productivity through ecological and 
physico-chemical changes Boundary plantations under agroforestry helps in holding 
the soil against erosion and improving soil fertility by fixing nitrogen or bringing 
minerals from deep in the soil and depositing them by leaf-fall. Such a suitable 
combination plays a vital role in the enhancement of better yield productivity, soil 
nutrient status and microbial population dynamics which plays a major role in nutrient 
cycling to maintain the ecosystem (Raj et al., 2016). Due to the shading effect and strong 
root system of trees at bunds and boundaries, which compete for moisture and nutrient 
with crops resulting grain yield near the tree lines was comparatively low. Trees at the 
boundary provide extra income to farmers with minimum interference with various 
agricultural operation and crop. Moreover, the small farmers cannot afford to raise 
block plantation at the cost of agricultural crop yield because the yield reduction ranges 
from 30-50 per cent in block plantation whereas 15-20 per cent in boundary plantation. 
Further, it has been observed that as the distance increases the grain yield also 
increases. 
Many studies have had conclusive evidence proving the beneficial impacts of trees in 
bunds and boundaries on the crop yield by increasing the physico-chemical properties 
of the soil. Further, on drylands, most of the farmers can use lopped branches and add 
to the soil along with farmyard manure in 30-50 per cent proportion to be composted. 
The branches can be used as fuelwood. On an average, study by MYRADA at the Kolar 
region in Karnataka reported that farmers have experienced an approximate increase of 
98 per cent in rice yields since they started applying leaf matter in increased quantities 
in irrigated plots, and approximately 67 per cent increase in the yields of dryland crops 
(MYRADA, 2009). All the farmers emphasized that there had been an increase in the 
moisture-holding capacity in their fields. This was also identified as one of the reasons 
for improved crop yields; the crops, which could withstand a longer duration of dry 
spells without experiencing moisture stress. The trees also act as a source of income in 
case of crop failure and increase the resilience of the system and the farmer together. 
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Crop yield in presence of bund/boundary 
plantations 
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for part of the year these sites are suitable for raising fruit yielding and Non-Timber 
Forest Products species. 

- If the site along canals is very poor due to dumped soil, the pits can be filled with 
imported soil.

- No plantation is raised along the ridges and the edges of the water channel.
- The first row of the trees is generally planted about 7.5 m from the ridge of the canal 

in case of multiple row planting. 
- Subsequent rows are spaced about 5 m or 3 m or 2 m depending upon the species. 
- In the case of lined canals, the first row is raised at the toe and consists of species 

with confined roots as the long and strong roots may damage the lining.
- To keep the fertility levels of the canal strip soils, rotation of non-leguminous 

species and leguminous trees are preferred. 
- At least 12 months old, 7-8 feet tall seedlings raised in 10" × 16" bags to be planted at 

310 m apart in pits of 0.75 m .
Cassia siamea, Dalbergia sissoo, Glyricidia are raised in 5" × 8" polythene bags and 
planted in trenches of 4 × 0.5 x 0.5 m in poorer sites.
Seed sowing is taken up on mounds with C. siamea and Glyricidia.

Boundary plantation is a prominent feature of the Indian agroforestry system as it is 
very popular among the farmers due to its less interference, ease in mechanization and 
demarcation of field boundaries. Commercial trees under agroforestry besides 
providing the tree products improves soil productivity through ecological and 
physico-chemical changes Boundary plantations under agroforestry helps in holding 
the soil against erosion and improving soil fertility by fixing nitrogen or bringing 
minerals from deep in the soil and depositing them by leaf-fall. Such a suitable 
combination plays a vital role in the enhancement of better yield productivity, soil 
nutrient status and microbial population dynamics which plays a major role in nutrient 
cycling to maintain the ecosystem (Raj et al., 2016). Due to the shading effect and strong 
root system of trees at bunds and boundaries, which compete for moisture and nutrient 
with crops resulting grain yield near the tree lines was comparatively low. Trees at the 
boundary provide extra income to farmers with minimum interference with various 
agricultural operation and crop. Moreover, the small farmers cannot afford to raise 
block plantation at the cost of agricultural crop yield because the yield reduction ranges 
from 30-50 per cent in block plantation whereas 15-20 per cent in boundary plantation. 
Further, it has been observed that as the distance increases the grain yield also 
increases. 
Many studies have had conclusive evidence proving the beneficial impacts of trees in 
bunds and boundaries on the crop yield by increasing the physico-chemical properties 
of the soil. Further, on drylands, most of the farmers can use lopped branches and add 
to the soil along with farmyard manure in 30-50 per cent proportion to be composted. 
The branches can be used as fuelwood. On an average, study by MYRADA at the Kolar 
region in Karnataka reported that farmers have experienced an approximate increase of 
98 per cent in rice yields since they started applying leaf matter in increased quantities 
in irrigated plots, and approximately 67 per cent increase in the yields of dryland crops 
(MYRADA, 2009). All the farmers emphasized that there had been an increase in the 
moisture-holding capacity in their fields. This was also identified as one of the reasons 
for improved crop yields; the crops, which could withstand a longer duration of dry 
spells without experiencing moisture stress. The trees also act as a source of income in 
case of crop failure and increase the resilience of the system and the farmer together. 
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Socio-cultural and socio-economic aspects of 
bund/boundary plantations

Agroforestry is embedded in the socio-cultural practices, which can, in part, 
determines its social acceptability at the farmer's level, as farmers are the primary 
beneficiaries of agroforestry practices. The success of any agroforestry project is 
influenced by public policies and regulations that provide incentives to integrate trees 
on farms and promote the use of products from these trees. Bund and boundary 
plantations being part of agroforestry models also face socio-cultural implications. 
Important socio-cultural factors for adoption of bund and boundary plantations:
Ownership of the bunds or boundaries: Planting trees on the bunds is seen as a sign of 
ownership.
Farmers' Perceptions of Planting Trees: The success of almost any activity involving 
trees and people is strongly influenced by government regulations, perceptions, 
preconceptions, and preferences.
Labour: The practice of tree planting and management most often requires more labour 
and changes in farm activities from the norms.
Marketing: While income that can be obtained from a land-use system is an important 
criterion in judging social acceptability, the processing and sale of tree products is an 
important deciding factor in the value chain.
Other Social Factors
The possibility to grow crops between trees without adverse effects from the trees on 
food crops is always a point of discussion. Along with this, many other social factors are 
extremely important in the introduction, development, and scaling-up of technologies. 
Local knowledge, local organization, and participation in tree management, cultural 
and eating habits, land tenure, external and internal on-farm income, food security, and 
demographic factors such as health, well-being, gender, and age of farmers are all 
critical issues to the successful introduction and development of the plantation. 

The economic returns from the bund and boundary plantation are also lucurative. 
Table 1 depicts the net returns from the boundary plantation based on the field 
experiences from the AICRP on Agroforestry. The B:C ratio ranges from 1.5 to 2.3 
generally and the ecosystem services to the farm interms of nutrient cycling, nitrogen 
fixing, soil and water conservation, etc. are added benfits per se.

Table 1. Economics of bund/boundary plantations
S.No. Tree species Spacing Age of No. of Rate of  Expenditure Gross Net 

(m) tree plants/ tree cost return return  
(cut) ha (Rs.) (Rs.) (Rs.) (Rs.)

1) Tectona grandis 5 x 5 10 years 200 4500/- 70,000/- 9,00,000/- 8,30,000/-
(Sagon)

2) Terminalia tomentosa 5 x 5 10 years 200 2000/- 68,000/- 4,00,000/- 3,32,000/-
(Ain)

3) Acacia mangium 5 x 5 7 years 200 1200/- 40,000/- 2,40,000/- 2,00,000/-
(Australian sag)

4) Dendrocalamus stocksii 5 x 5 4 years 200 (10 100/- 34,500/- 2,00,000/- 1,65,500/-
(Manga bamboo) clumps/ (First 

plant) = harvesting 
2000 after 4 

years)
5) Melia dubia 5 x 5 4 years 200 600 /- 38,000 /- 1,20,000 /- 82000 /-
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Economic returns of bund/boundary plantation 
of trees on farmlands
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