Journal of Agricultural Development and Policy, 2024
Volume 34, No. 1, 117-122
https.//doi.org/10.63066/23220457.34.1.015

NAAS -4.34
UGC CARE List Journal

Enhancing Farm Profitability through Boundary Plantation of Poplar and
Eucalyptus in Punjab

Preet Kamal Singh Bhangu, Namami Gohain and Manjeet Kaur

Department of Economics and Sociology, Punjab Agricultural University, Ludhiana

Abstract

Punjab is an agricultural state having 5.93 per cent area under forest cover during 2021 as against the
recommendation of 20 per cent. To increase the area under forests, the only feasible solution would be the adoption
of different agroforestry practices. The present study is an attempt to examine the financial viability of boundary
plantation of poplar and eucalyptus. The study is based on a primary survey of 100 farmers selected from two
major agroforestry-based districts namely Ludhiana and Hoshiarpur. It was found that boundary plantation
of both poplar and eucalyptus was financially viable as it provided extra income to the farmers at negligible
cost. Moreover, poplar was more profitable as compared to eucalyptus owing to its short gestation period.
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Introduction

The National Forest Policy of India, 1988 envisaged a
goal of achieving 33 per cent of the geographical area of the
country under forest and tree cover, yet only 24.3 per cent of
country’s geographical area has been reported to be under
forest cover in the year 2020 (India State of Forest Report
2021). In India, the gap between demand and supply of fuel
wood, timber and raw material for wood-based industries
is widening which has led to an increase in the pressure on
existing forest resources. To reduce this pressure, Gera and
Bhojvaid 2013, emphasized on afforestation programs as well
as exploring plantation options outside forests. Hence, tree
species which grow rapidly like poplar and eucalyptus etc
are being planted for afforestation of farm and community
lands through farm forestry and social forestry programs
(Dhanda 1999). Poplar (Populous deltoids) and Eucalyptus
have become important tree components of the agro-forestry
systems in north-western part of the country due to high
returns, short gestation period, compatibility with farming
systems and good market demand (Dhiman 2013).

Punjab being an agricultural state has contributed
significantly in food-grain production of India. Wheat and
paddy occupy more than 80 per cent of the cropped area of
the state and only 5.93 per cent area is under forests as against
the recommendation of 20 per cent. In recent times, the
excessive use of chemicals in rice-wheat rotation has led to a
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depletion and deterioration of soil health and water resources
of the state. At the same time, the state has also witnessed
a surge in the demand for timber, fuel and other tree-based
products. As a result, the Agriculture Diversification Policy
prepared by state government has envisaged removing 12
lakh hectares of land from paddy cultivation and bringing 1.4
lakh hectares under tree plantation besides the area allocation
under other crops. Additionally, the state government has also
decided to abolish the rural development fee being levied on
the purchase of wood from the wood market yard in the state
to boost timber trade (The Tribune, September 15, 2013).
However, it is not possible to divert the fertile arable lands
to forests and the only feasible alternative would be adoption
of agro-forestry practice.

Eucalyptus is grown on water logged or sub soils in
Punjab and the agro-forestry system in which eucalyptus has
been grown may have adverse effects on environment like
soil degradation, decline of groundwater level and decrease
of biodiversity. Moreover, industries have taken up poplar
and cucalyptus for commercial agroforestry due to their
wide acceptance and great market potential. Genetically
improved clonal planting stocks of poplar and eucalyptus
have transformed the average productivity (nearly 20-25
times higher compared to the average productivity of forests
in India) and profitability of plantations. Almost 50 million
plants of improved eucalyptus are being planted every year
(Dhyani et al 2013). Although, the progressive farmers of
Punjab and adjoining states have adopted agroforestry yet,



118 Journal of Agricultural Development and Policy

less than one per cent area of the state is under the system.
This situation reflects the difficulty faced by a new system
(agro-forestry) to enter the traditional system (rice-wheat
rotation). The adoption of any new system depends upon
the user’s awareness level, attitudinal behaviour, positive
perception and above all the capacity to take risk and
overcome the constraints.

Proper blending of forestry with ongoing agriculture is
the right way to increase the area under agroforestry in Punjab.
In Punjab, farmers carry out two types of eucalyptus and
poplar plantations namely block and boundary plantation. A
study conducted by Kumar (2005) found that the profitability
of any agroforestry system is plagued with many problems
at the production stage which increases the costs and lower
the productivity of trees. Hence in this backdrop the present
study has been conducted to analyse the cost and return
structure of boundary plantation of poplar and eucalyptus;
to study the extent of yield reduction in case of boundary
plantation and to check the financial viability of both types
of trees in relation to the state’s agro-ecosystem.

Data Sources and Methodology

The study is based on primary survey conducted in two
districts of Punjab namely Ludhiana and Hoshiarpur from
June- August, 2023. Both these districts are among the main
hub of agroforestry plantation of poplar and eucalyptus.
To study the financial viability of boundary plantation of
both poplar and eucalyptus, 50 farmers from each district
were selected thus making the total sample size to 100
farmers. Data on both establishment cost of both poplar and
eucalyptus (cost of sapling, fertilizer and manure, pesticide
usage, transplantation) and operational cost of pruning in
poplar was recorded. Likewise, the returns from both the
selected crops were collected. In Punjab boundary plantation
of poplar and eucalyptus is done in three ways namely one-
side, two-side and four-side plantations where the number of
trees varied with the size of plot and location of land. Most
commonly, farmers opted for boundary plantation of poplar
and eucalyptus either road side or along water channels.
Moreover, four-side plantation was very rare and it was
usually practised in plots where farmers cultivated shade
loving crops like turmeric and around the newly established
orchards. The number of trees grown in boundary plantation
ranged from 35 to 400 plants where the spacing between two
plants ranged from 5.5 to 8 feet. For ease of calculation, the
economics of 100 plants were calculated. To achieve the
objectives of the study, simple tabular analysis and various
statistical techniques have been used which are discussed
as under.

1. Cost and Returns from poplar and eucalyptus: Simple
average method was applied to calculate cost and return
structure of poplar and eucalyptus cultivation.

2. Financial viability of agro-forestry: To assess the

financial viability of poplar and eucalyptus, the following
techniques were used:

i) Net Present Value (NPV): It is the present value
of net benefits that the project will generate over
and above that would be available, if the amount
proposed to be invested in the project is invested at
the current rate of interest elsewhere. In NPV, each
item of the costs and benefits is discounted to its
present value over the life of the project and then
summed up to find out the net value. The formula

of NPV is as:
 wn  Bi—Ci
NPV= Zi=1(1+r)i

ii) Annuity Value (AV): It is the equalized yearly
value over the life of the project which discounted
at a given rate will generate the NPV equal to that
generated by the project at the same discount rate.
Again, using the same notations as earlier, annuity
value can be expressed as:

AV = nNPV1

=1049)t

Results and Discussion

Growing poplar and eucalyptus on the boundaries of a
field is a common practice followed by farmers in Punjab.
Thus an attempt has also been made to analyze the economics
of these trees planted on the boundary of farmer’s field. Most
of the farmers grew trees as boundary plantation to get some
extra income. Although the trees worked as a wind break yet
at the same time also reduced the yield of crops due to their
shading effect. Along with other trees, poplar and eucalyptus
are very popular as boundary plants as they give good returns
and have negligible operational cost. The farmers planted
varied number of trees on the boundary side; either on one
side, two side and four sides of the field.

Boundary Plantation of Poplar and Eucalyptus

In this study the economics of 100 plants were worked
out as one side, two and four sides plantation. Similarly
establishment cost of 100 plants was calculated and
operational cost of pruning of poplar plantation up to three
years was incorporated in the study. The estimates of yield
reduction were taken from farmers and financial viability
was calculated after including the cost of yield reduction.
It was observed that these trees affect the crops up to 10 to
12 meters of distance.

Cost Structure of Poplar and Eucalyptus under
Boundary Plantation in Punjab

Establishment cost is the major component in case
of boundary plantation of both poplar and eucalyptus
and is presented in Table 1. The cost of sapling of 100
plants of poplar was calculated to be Rs 2725 followed
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Tablel. Establishment cost of poplar and eucalyptus in boundary plantation in Punjab, 2022-23

(100 plants)
Particulars Poplar Eucalyptus
Cost (Rs) Percentage Cost (Rs) Percentage

Sapling cost 2725 49.78 2200 60.46
Transportation 269 491 51 1.4
Transplanting 1540 28.13 930 25.56
Manures & Fertilizers 511 9.34 206 5.66

Plant protection 429 7.84 252 6.92

Total 5474 100.00 3639 100

by transplanting, manure and fertilizer, plant protection
chemicals and transportation cost which were Rs 1540,
Rs 511, Rs 429 and Rs 269 respectively. The total cost
of establishing 100 plants of poplar was Rs 5474. It was
observed that 49.78 per cent of expenditure was incurred
on sapling cost followed by 28.13 per cent, 9.34 per cent,
7.84 per cent and 4.91 per cent on transplanting, fertilizers
and manure, plant protection chemicals and transportation
cost respectively. In case of eucalyptus, the cost of sapling of
100 plants were Rs 2200 followed by transplanting (Rs 930),
plant protection chemicals (Rs 252), fertilizer & manure (Rs
206) and transportation (Rs 51). The total cost of establishing
100 plants of eucalyptus was Rs 3639. It was found that
sapling and transplanting was the major expenditure in case
of eucalyptus plantation. The establishment cost of poplar
was more than eucalyptus plantation.

Operational cost of poplar is presented in Table 2. Only
pruning cost was included as operational cost as there was
no other inter-culture operations in boundary plantation. It
was found that pruning cost increased with increase in the
age of plant. The total operational cost for 100 plants of
poplar was Rs 1268 in three years. An amount of Rs 350,
Rs 430 and Rs 488 were spent on pruning operation in first,
second and third year respectively. The expenditure incurred
on pruning was 27.60, 33.92 and 38.49 per cent of the total
operational cost in first, second and third year respectively.
In case of eucalyptus, pruning was not required.

Table 2. Operational cost of poplar plantation in Punjab,

2022-23 (100 plants)
Year Pruning Percentage
1 350 27.60
2 430 33.92
3 488 38.49
Total 1268 100.00

Undiscounted Returns from Boundary Plantation of
Poplar and Eucalyptus in Punjab

Table 3 depicts the undiscounted returns from poplar and
eucalyptus in case of boundary plantation. Selected farmers
started harvesting trees from fourth year and continued up to
sixth year in case of poplar whereas in case of eucalyptus,
farmers started harvesting trees from fifth year and continued
up to ninth year. The total returns from poplar plantation were
Rs 253577, Rs 332887, Rs 398995 in fourth, fifth and sixth
year respectively. Similarly the total returns from eucalyptus
were Rs 196510, Rs 244900, Rs 300553, Rs 377125 and
Rs 420539 in fifth, sixth, seventh, eighth and ninth year
respectively. The total cost was same at different age of
harvesting because there was no expenditure on poplar after
attaining the age of three years whereas there was no variable
cost in case of eucalyptus plantation. The net returns from
poplar plantation was Rs 246835, Rs 326145 and Rs 392253
in fourth, fifth and sixth year respectively whereas in case
of eucalyptus it was Rs 192871, Rs 241261, Rs 296914, Rs
373486 and Rs 416900 in fifth, sixth, seventh, eighth and
ninth year respectively. Poplar plantation gave maximum
incremental returns in fifth year (Rs 79310) whereas in case
of eucalyptus it was (Rs 76572) in eighth year. It was found
that poplar plantation gave more returns than eucalyptus
plantation in short period. Similar results were obtained by
Jain and Singh 2000 and Dhiman and Gandhi, 2017 where
poplar based agroforestry system was found to be more
profitable as compared to other agroforestry sysyems. The
poplar plantation gave more benefit up to the tune of Rs
133274 and Rs 150992 than eucalyptus in fifth and sixth
year respectively.

Farmers Perceptions Regarding Yield Reduction

The perception of farmers regarding the yield reduction
of crops bounded by poplar and eucalyptus is incorporated in
Table 4. The information has been compiled for one and two
sides of plantation. The figures given in table are the average
of the estimates on losses opined by farmers. For one and two
side plantation there was no yield reduction of crops for the
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Table 3. Returns from boundary plantation of Poplar and Eucalyptus in Punjab, 2022-23

(undiscounted) (100 plants)

Year of Poplar Eucalyptus
harvesting Total Total Net Incremental Total Total Net Increment

returns costs returns returns returns costs returns returns

4 253577 6742 246835 - - - - -

5 332887 6742 326145 79310 196510 3639 192871

6 398995 6742 392253 66108 244900 3639 241261 48390

7 - - - - 300553 3639 296914 55653

8 - - - - 377125 3639 373486 76572

9 - - - - 420539 3639 416900 43414

Note: Costs and returns are in terms of Rs.

first two years after which it started from third year onwards.
But in case of eucalyptus, one side plantation had no effect
on yield up to three years. In case of one side plantation of
poplar, there was 1.45 per cent yield reduction in third year
which further increased to 2.90, 3.81 and 5.93 per cent in
fourth, fifth and sixth year respectively. Similarly for two side
plantation of poplar, there was 1.79 per cent yield reduction
in third year which further increased to 4.65, 7.30, and 10.22
per cent in fourth, fifth and sixth year of age respectively.
In case of one side plantation of eucalyptus, yield reduction
recorded in fourth year was 0.91 per cent which further
increased to 1.92,3.42,4.97, 6.80 and 8.12 per cent in fifth,
sixth, seventh and eighth year respectively. Similarly two
side plantation of eucalyptus, the yield reduction was 0.78
per cent in third year which further increased to 3.50, 5.15,
7.16, 8.79, 10.50 and 11.17 per cent in fourth, fifth, sixth,
seventh, eighth and ninth year respectively. Eucalyptus, being
a slow grower, gave less yield reduction than poplar in similar
years. These results are in line with the study of Dhiman
and Gandhi, 2017 which indicated higher yield reduction in

poplar as compared to eucalyptus based agroforestry systems.
After seven years of age, the yield reduction of eucalyptus
increased at a faster rate.

Financial Viability of Boundary Plantation of Poplar
and Eucalyptus in Punjab

The financial viability of poplar and eucalyptus boundary
plantation of one side and two side is presented in table 5
and 6. NPV and annuity value was calculated at 10, 12 and
15 per cent discount rate to check the financial viability of
boundary project and loss of crops was also incorporated in
the costs. It was observed that NPV increased with the age
of plant in the above two cases, but annuity value decreased
with increase in age of plants in all cases, owing to loss of
crops due to shade effect. It was found that one side and two
side plantation gave almost equal returns in case of poplar.
Likewise in case of eucalyptus, one side plantation was more
profitable than two side plantation. Eucalyptus growers reaped
maximum benefit the eighth year of harvesting. Poplar has
short gestation period, hence more profitable than eucalyptus.

Table 4. Farmers perceptions regarding yield reduction of crops due to boundary plantation of poplar and

Eucalyptus (in per cent)
Age Poplar Eucalyptus
One Side Two Sides One Side Two Sides

1 Nil Nil Nil Nil
2 Nil Nil Nil Nil
3 1.45 1.79 Nil 0.78
4 2.97 4.65 0.91 3.50
5 3.81 7.30 1.92 5.15
6 5.93 10.22 3.42 7.16
7 - - 4.97 8.79
8 - - 6.80 10.50
9 - - 8.12 11.17
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It was concluded from the above discussion that the 100
plants on boundary gave positive net returns and financially
viable even after the incorporation of cost of crop losses due
to shade effect of the trees. Similar views were expressed
by Dogra 1984 that eucalyptus plantations on agricultural
farms proved to be highly economical giving an internal rate
of return of 35 per cent to 38 per cent without intercropping
and85 per cent with intercropping.

Conclusion and Policy Implications

Boundary plantation of both poplar and eucalyptus was
beneficial in all the cases i.e. one side, two side and four side
plantation. It gives extra income to the farmers at negligible
cost and very few yield losses were recorded owing to shade
effect. Both type of trees i.e. poplar and eucalyptus are profit
giving. Poplar has short gestation period and gives more
benefit to the farmers and moreover it adds manure to the soil.
Whereas eucalyptus is more suitable in water logged soils and
some farmers opted it as it gives sometimes premium price
to the farmers. So, it is concluded that both the commercial
trees were financial viable for the boundary. Further, govt
intervention can enhance the area under agroforestry by
giving technical knowledge to the farmers which can solve
their production problems, spreading awareness through
camps or expert lectures and giving free saplings of trees to
farmers for trials etc. The state forest department can also
play a crucial role to increase area under agroforestry and
help to diversify some area under paddy-wheat rotation. This
study could also act as a grassroot level example to farmer,
policy-makers and other such stake holders to adopt this
attractive, profitable and sustainable practice under changing
climate scenarios.
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