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Preface 

Being a humanities student with a specialization in Economics, interest in 

understanding various modes in which the market system can be adapted to suit 

the needs of the society has been integral part of my thought process. As it is 

taught in theory competitive markets, though efficient, cannot lead to equitable 

distribution of wealth and resources. Hence policy making is an integral part of 

restoring the social balance in the economy as with growing inequity the social 

order gets disrupted as a final outcome.  

Rakshak Foundation, a non-profit organization, working in the field of developing 

quality research work focused on policy change initiatives has provided me with a 

powerful role to be a part of the change and contribute to the work of 

transformation to a better system. The basic objective of Rakshak is to create a 

strong base of our society and to bolster the confidence of every common 

individual in the country by generating awareness about issues that have a direct 

bearing on the people of the country. The institution at large has initiated a social 

tool to generate a wave of change in attitude among masses and transform the 

society into a dynamic group of well informed and responsible citizens of the 

nation. 

The project, diversification of paddy cultivated areas to agroforestry in Punjab, 

needed an economical perspective to understand the current system and how the 

inefficiencies in the market system can be removed through selective government 

intervention and simple models of societal welfare. This project provides me a 

great opportunity to employ my economics related skills to the formulation of a 

robust market mechanism. Any tool or technical knowledge is best implemented 

when it is employed to generate welfare in the society and the reason to take up 

this internship was to clearly pursue in the same direction. 
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Executive Summary 
 

This project is a feasibility study on the diversification of paddy cultivated areas to 

agroforestry. The research is conducted for the state of Punjab, one of the most 

agriculturally advanced states in the Indian subcontinent. The study is of critical 

importance as paddy cultivation has been encouraged in the state since Green 

Revolution, as a result of which the state’s agricultural profile is concentrated on 

the monoculture of wheat and rice. This has in turn led to a serious depletion of 

underground water. Additionally the total factor productivity (TFP), a measure of 

the returns of grain output in terms of the inputs employed to produce it, has been 

highest in the year 1987-88 and has either declined or been stagnant in the 

successive years. This shows that the production efficiency is also on a decline due 

to over exploitation of resources for the same output. 

Turning attention to the issue of declining forest and tree cover in the state, the 

total tree cover estimated in November 2008 was a meager 7% of the total 

geographical area. This is a cause of serious concern as under National Forest 

Policy 1988 government aims to bring 1/3rd of the land area in India under forest 

cover. Hence there is a serious need to build the reserves of tree cover in the state. 

As a solution to these twin problems, agroforestry can be a viable solution. 

Agroforestry is the integrated cultivation of trees and crops on the same piece of 

land. Given the situation in Punjab, this solution is most effective as more than 

80% of the geographical area is under cultivation. However the cultivators need to 

be compensated in the right manner to ensure that the practice is implemented at 

a mass scale. The report projects the need to diversify to agroforestry especially 

the areas cultivating paddy in Punjab. The reason for the implementation is to 

migrate towards sustainable agricultural practices. 

A major reason for diversification is to economize on the water use in cultivation. 

This is of prime importance due to the current state of over exploited underground 

water reserves of the state. A feasibility study with Poplar agroforestry clearly 

indicates that the actual water needs increase marginally as compared to 

traditional agricultural practices. However tree cultivation helps restore water 

table levels due to the natural effects of arresting surface run-offs, percolation of 

rain water at greater depths and also by reducing surface evaporation. Hence in 

the long run cultivating trees would help restore the water balance.  

A study of Eucalyptus based agroforestry indicates the excessive water 

requirements of Eucalyptus due to its evergreen nature, which leads to higher 

evapotranspiration from the leaves, especially in the dry season. However it is one 

of the most water efficient trees, implying the tree generates largest volume of 
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biomass of wood for every unit of water absorbed. This makes it a popular species 

for adoption among agro-foresters. Also Punjab is a well irrigated land with more 

than 90% of the agricultural land being covered by irrigation. Eucalyptus is shown 

to absorb less water content in such conditions as opposed to areas where soil 

moisture is a limiting constraint.  

Another aspect of importance is to explore if agroforestry can lead to greater 

economic returns for the farmers. Different studies show that the net benefits are 

actually very high for agroforestry as compared to traditional agriculture. However 

the issue with large scale implementation is small scale farmers do not cultivate for 

profitability but for subsistence requirements. The returns of agroforestry is 

realized only after 6 to 8 years and during those years the loss from agriculture, 

due to shading effects of the trees and land use for tree plantation, acts as a 

limiting factor. Current study clearly points out that such issues can be solved by 

ensuring that farmers have access to cheap credit to supplement their subsistence 

needs in the intermediate years. Also data computed in the reports show that the 

realized returns can generate profits for the farmers. 

Next aspect explored is a model to support farmers and the role Government can 

play to regulate the timber market. A successful model employed in the state of 

Haryana by WIMCO is a useful case study. The issue of implementation is to devise 

a market model where the welfare of the farmers is safeguarded. Pursuing this 

motive, this research paper also talks about different economic models like co-

operative society, contract farming scheme to ensure the farmers have an option to 

invest in a low risk mode of production. The models have been specified keeping in 

mind the price fluctuations of the wood and the resultant implications on the 

farmers.  

Key findings of the report are: 

• Paddy cultivation in Punjab has reached unsustainable levels. 

• Agroforestry is an economically viable solution for the farmers to diversify 

from paddy-wheat monoculture. 

• Agroforestry leads to minimal irrigation requirements as compared to 

traditional agriculture practices. 

• Different market mechanisms can be devised keeping in mind the welfare of 

the farmers under the ambit of the Government. 
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1. Introduction 
 

1.1. Background Information 

Agro-forestry is a prevalent practice of sustainable agriculture implemented in the 

states of Punjab, Haryana and Western Uttar Pradesh. The models involve planting 

trees along with agricultural crops. It is a model of sustainable land use, which 

helps control soil erosion and also restores the nutrient balance of soil. The trees 

adopted by farmers are mainly Clonal Eucalyptus and Poplar which have a short 

maturity period ranging from 5 to 10 years. The trees are planted along with corps 

like sugar cane, wheat, turmeric and rice. The wood market is well established at 

Yamunanagar, Haryana and therefore market linkages already exist.  

Prevalent practices of agroforestry began as early as 1970s when WIMCO took up a 

pro-active role to implement agroforestry on a large scale basis in the state of Uttar 

Pradesh. Agroforestry creates benefits for the farmers in three ways: 

• It is a source of green manure from the dry leaves and root material which adds 

to the fertility of the soil. The leaves and branches, when pruned, can be source 

of animal fodder. 

• It provides environmental benefits as it arrests soil erosion, arrests the water 

from percolating to deep recesses of the soil. 

• It is a source of additional income for the cultivator. The wood can be used as a 

source of timber, plywood, and paper and has marketable value. 

Punjab is not naturally suited for paddy cultivation. However as a result of the 

policies implemented to encourage agriculture production like Minimum Support 

Price and central procurement of grains, farmers have resorted to wheat-rice 

monoculture i.e. the farmers planted only rice or wheat depending on the soil 

profile and irrigation facilities and did not intercrop it with any seasonal crops 

during the rest of the year. As rainfall pattern does not support paddy cultivation 

naturally in Punjab, farmers resort to irrigating their fields through exploiting 

ground water. This has led to serious ground water depletion which is matter of 

concern. 

Agroforestry implementation, in the state of Punjab, can mitigate this problem and 

create a sustainable ecosystem. Also raising trees has its own externality effect of 

restoring the forest cover and repleting organic material back to soil. 
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1.2. Main Problems, their scope and impact on the society 

• Water depletion is the main focus of agroforestry implementation. 

Indiscriminate use of the underground water for irrigating agricultural produce 

as led to over exploitation of the water bodies. The current state demands that 

the pressure on land needs to be reduced. In order to create another viable 

mode of economic returns, agroforestry is being researched as an alternative. 

• Additionally the depletion of forest cover in the country is of major concern for 

environmentalists. Under the Greening Punjab Mission launched in July 2012 

the forest and tree cover has to be increased from the current level of 7% to 

15% in the next 8-10 years through mass involvement of people. Agroforestry 

can serve a purpose of creating tree cover as agriculture activities covers 83% 

of the land area, hence integrating trees with crops is the best suited option. 

 

• Agroforestry is currently practiced in parts of the state. However the main 

issue is a lack of a regulated market structure under which the participants can 

act. Hence price shocks to the timber produce adversely affect the farmers from 

planting trees proactively.  

 

1.3. Goals and Objectives 

The goals of the project are clearly defined as follows: 

• Since agroforestry is being suggested as an alternative to the traditional mode 

of agricultural practices, the economic returns have to be at least as high as 

received through traditional crop cultivation. This study expounds research 

work to prove the higher profitability of practicing agroforestry. 

• Water level depletion is a prime concern among environmentalists. In order to 

implement any such project on a mass scale, intensive study has to be done to 

understand the water needs of the agroforestry model.  

• As a part of this research areas suited for agroforestry implementation need to 

be identified. 

• Market models which can be implemented for both small and large scale 

farmers need to be designed. 

• A roadmap to diversify area from rice cultivation to agro-forestry needs to be 

formulated. 

 

 



    
 

  

 

Copyright © 2013 Rakshak Foundation. All Rights Reserved.                   Page | 3 
  

 

2. Rice Cultivation in Punjab 

 

Punjab, the most intensively cultivated states in India, has about 83% of its 

geographical area under cultivation. The infrastructure (in terms of irrigation) is 

extensive. As indicated by the figures that about 97% of the net sown area is 

irrigated15.  

Traditionally Punjab is not suited for cultivation of rice, as in the year 1965 only 

.29 million hectares (ha) of the net cultivated area was used for growing rice with 

productivity figures averaging at 1 ton/ha. However the drive to make India self 

sufficient in food grain requirements post the Green Revolution has led to strong 

impetus to rice cultivation in the country. Punjab being one of the states with a 

strong background of agriculture experienced tremendous growth in terms of area 

under paddy cultivation. In 2008-09 about 2.7 million ha of land was under rice 

cultivation and the productivity statistics stood at 4.0 ton/ha, almost 38 times 

increase in production15. Table 1 shows the growth in area sown with paddy and 

yield from 1971 to 2000 year-wise. Statistics clearly point out that the average 

yield was highest in the year 1989-90 recorded at 3.5 ton/ha20.  

 

Table 1: Statistics of Agricultural output in 1970 to 2000 (Singh & Kalra, 2002) 

Year 

Area 

('000ha

) 

Per 

Cent 

of 

Net 

Area 

Productio

n ('000 

ton) 

Yield 

State 

Data 

(kg/ha

) 

Cost of 

Production 

(INR/Quinta

l) 

MSP 

(INR/Quinta

l) TFP 

1971

-72 450 11 920 2045 - -  

1972

-73 476 11.6 955 2007 - -  

1973

-74 499 

12.1

3 1140 2287 - -  

1974

-75 569 

13.9

1 1179 2071 92.63 -  

1975

-76 567 

13.6

4 1447 2563 - -  

1976

-77 680 

16.3

2 1776 2611 - -  

1977

-78 858 

20.5

7 2497 2910 - 77  

1978

-79 1052 

25.1

9 3090 2937 68.71 85  
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1979

-80 1172 

28.0

2 3052 2604 - 95  

1980

-81 1182 28.2 3228 2736 - 105  

1981

-82 1269 

31.6

5 3750 2955 102.31 115 100 

1982

-83 1322 

31.4

6 4156 3144 103.87 122 

106.9

3 

1983

-84 1481 

35.1

6 4536 3063 122.32 132 

100.2

1 

1984

-85 1644 

39.2

5 5052 3073 137 137 97.43 

1985

-86 1714 

40.8

4 5485 3200 125.74 142 

113.9

1 

1986

-87 1786 42.5 5949 3331 129.23 146 

109.8

6 

1987

-88 1720 

41.3

8 5442 3164 149.19 150 

103.1

1 

1988

-89 1778 

42.2

8 4923 2772 159.55 160 95.58 

1989

-90 1908 45.5 6697 3510 147.18 185 

111.3

6 

1990

-91 2015 

47.7

7 6506 3229 194.69 205 98.21 

1991

-92 2069 

49.0

9 6739 3257 206.77 230 

105.3

2 

1992

-93 2072 

50.0

6 7026 3391 224.38 270 99.28 

 

Shifting focus towards the economics of rice cultivation, one can clearly see a trend 

to promote paddy cultivation by the government to support the food needs for the 

growing population. The Minimum Support Price (MSP) for paddy, also indicated 

in Table 1, has risen consistently from 77 INR/quintal in 1977-78 to 405 

INR/quintal in 1997-98, more than 425% increase over a span of 20 years20. 

Although the cost of input has also grown over the years, but a study conducted by 

Ong, Black and Muthuri, clearly computes that the returns over variable cost was 

about 16001.25 INR per acre in the year 2008-099. Hence it is clearly shown that 

rice cultivation is highly profitable. 

The Central Government procures almost 95% of the actual produce of wheat and 

rice from the market at MSP which makes it an attractive option for cultivators. 

Paddy cultivation provides the low risk and high returns option to the 

cultivators21. Summarizing from the above facts, it is clearly indicated that growing 

rice led to high percentage of gain for the cultivators and this was the major 

impetus for the rising area under paddy cultivation. 
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2.1. Sustainability Issues with Paddy Cultivation 

Traditionally the time of sowing of paddy was during the month of June in the year 

1977-78. Due to higher profitability, the time of sowing has been getting preponed 

to May; about 28% of the land under paddy was already sown in May in the year 

1998-99. As a result, the requirement to irrigate the sown area increases as the 

monsoons arrive in June-July. This has led to issues of ground water depletion and 

excessive power requirement needs to irrigate the cultivated areas20. 

Rain water is the main mode of restoring the water balance in the ecology. 

Findings show that the areas where rice cultivation is practiced extensively like 

Moga, Sangrur, Barnala, Ludhiana showed a fall in water table between June 2009 

to June 2010, however areas where focus on rice cultivation is lesser have 

registered a rise in water table over the same period21. 

The rice recovery of paddy stands at 75% globally, however in India the figure 

stands at only 67%.  Experts have recommended that if paddy is sown at the right 

time, the recovery rate can be increased to 75%. 

Figure 1 clearly indicates that Punjab had a predominant monoculture of wheat 

and rice in the year 1998-997. The crop diversification index of Punjab went down 

from .75 in the year 1975-76 to about .58 in 2006-07; hence we can expect the 

concentration of wheat-rice cultivation to have increased over the years5. Figure 2 

depicts the water table levels in the various areas in Punjab. It is evident most rice-

wheat cultivated areas correlate with the areas where the ground water is over 

exploited26. 
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Figure 1: Crop Rotation map of Punjab (Punjab Remote Sensing Centre, Ludhiana) 

 

 

Figure 2: Ground water Profile in Punjab (Water Resource & Enviroment Directorate: Irrigation Dept, 

Punjab, 2007) 
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Table 1 show that the total factor productivity (TFP) has been on a constant 

decline post 1986-87 with mild increases in some years. A high powered 

committee was constituted in the year 1985 focused on diversification of 

agriculture in Punjab which recommended reducing the area under rice cultivation 

to about 17 million ha20. 

Study of the soil profile done by major research scholars have concluded that the 

practice of intensive paddy and wheat cropping has led to a depletion of the 

organic carbon matter, nutrients like nitrogen, zinc, iron ore, manganese, 

phosphorus and sulphur. Hence the use of chemical fertilizers and pesticides has 

increased over the years. Pesticide use has increased from 3200 kg/ha in 1980-81 

to 5760 kg/ha in 2008-09. A study reveals that one of the potential reasons for the 

pest attack has been the rising humidity level in the soil, which is a basic 

requirement for rice cultivation21. 
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3. Agro-forestry: Sustainable Agriculture Practice 

 

Agro-forestry is defined as the practice of integrating trees, herbaceous crops or 

animals on the same piece of land in order to ensure greater returns. This 

diversification technique has been gaining popularity across the states of Punjab, 

Haryana, and Uttar Pradesh.  

3.1. Present Scenario of Tree Cover in the State 

Depletion of forest cover in the ecosystem has been a cause of concern in the world 

economy. In the state of Punjab, the forest cover was about 3.50% of the total 

geographical area in the November 2008 and the tree cover accounted for about 

3.37% of the total land area.  

The demand for forest products, mainly timber and wood, is expected to grow over 

the years. The State Forestry Action Programme for Punjab showcased an estimate 

of about 8.14 million cubic metres (cum) for the year 2015. In the year 2011, as per 

studies the present tree cover can support only 36.8% of the total demand.  

 

3.2. Agroforestry- A viable mode to meet the demand 

Agroforestry has been suggested as a viable mode to meet the growing needs of 

wood and timber and also as a sustainable alternative option to traditional 

agriculture. The growing pressure on lands due to the intensive modes of 

agricultural practices, with low diversification in terms of types of crops raised, has 

raised sustainability issues6.  

 

The most viable option for agroforestry practice is growing Poplar ad Eucalyptus 

along with the crops. Both Poplar and Eucalyptus have short rotation periods i.e. 8 

years for Poplar and 10 years for Eucalyptus. Also both species yield high volume 

of timber.  

 

3.3. Identification of Areas Suited for Diversification 

Figure 3 is a map of the state of Punjab showing the fluctuations in water table 

recorded for the year 2007-08 by the Water Resources and Environment 

Directorate, Punjab. This figure clearly shows the areas where the water table rose 

by 0-2 meters, 2-4 meters and above 4 meters and also the areas where the decline 

of water table was recorded between 0-2 meters and 2-4 meters. The Shiwalik hills 

region comprises of the North and North-west parts of the state where there was 

an increase in the water table on an average of 0-2 meters. The flat alluvial plain 

region which is the central, south and south eastern part of the state experienced a 
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decline in the water table over the same period. This is the region where paddy 

cultivation is practiced most intensively. The semi-arid south western part of the 

state that lies closest to the state of Rajasthan experienced an increase in the water 

table over the period of 2007-0827.  

 

 

 

Figure 3: Water Level Fluctuation in 2007-2008 (Water Resource and Environment Directorate) 

 

The conclusions that can be derived from figure 3 are as follows: 

• Most parts of the state experienced a rise in the water table. The Shiwalik hills 

area which has a mountainous topography and also the semi arid regions 

recorded a rise in the water table. 

• The alluvial plain region recorded a fall in the water table which means the 

agricultural practices intensively used in these areas led to the decline in the 

water table whereas elsewhere in the state there was a rise in the water table 

levels27. 
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Figure 4 shows the water level fluctuation over the period of June 1984 to June 

2008. The figure clearly brings out the severity of the condition of the 

underground water level. Most parts of the state showed a fall in the water table as 

seen in the figure above. The areas which saw the maximum decline in the water 

table were centered in and around the flat alluvial plains. The only areas which 

experienced a rise in their water table levels were the semi arid regions in the 

south west parts of the state and some sparse region in the northwest region of the 

state bordering with Jammu and Kashmir. This indicates that in the long run the 

practices have led to a depletion of the water level over most parts of the state, 

especially the areas where paddy and wheat cultivation have been carried out 

intensively12.  

 

 

Figure 4: Water Level Fluctuation between 1984-2008 (Punjab Forest Department)
 

 

Another factor which critically affects the water level of the soil is the rainfall 

received in various parts of the state. Figure 5 denotes the rainfall pattern received 
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in different parts of the state. As is clearly indicated, the area of the state is 

demarcated into bands showing annual rainfall received every year. The North-

Eastern part receives the maximum rainfall estimated at more than 1100 mm per 

year. As we move from the north eastern area in a southwesterly direction, the 

annual rainfall keeps declining1.  

 

 

Figure 5: Rainfall pattern in Punjab (Central Ground Water Board (North Western Region)) 

 

The key takeaways from the figure 5 are: 

• The Shiwalik region receives maximum rainfall in the state followed by the 

plain Central plain region and followed by the semi-arid south western region 

of the state. 

• The central alluvial flat plain region receives a rainfall on an average of 700-

600 mm in the northern region to about 500-400 mm in the southernmost 

region of the Central alluvial region. 

• The semi-arid region, which borders the state of Rajasthan, receives the least 

amount of rainfall at about 300 mm or less annually1. 
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Figure 2 shows the status of the underground water level as recorded on March 

2009. The figure indicates the area which shows over exploited ground water 

levels. This covers the entire flat alluvial plain region and some parts of the 

Shiwalik hills region as well. The only area where the water table is at a safe level 

is the semi arid region in the south west and some areas in the north eastern part 

of the state. 

 

A critical study of all these maps indicate the central flat alluvial region and the 

southern areas of the Shiwalik hills region show alarming rate of underground 

water depletion levels. Hence these areas need the maximum attention in terms of 

diversification to agroforestry. Correlating information of Figure 3 and Figure 4 

reveals that the semi arid region receives the least amount of rainfall and yet the 

underground water level is at a better condition as compared to the flat alluvial 

region. This directly indicates that the cropping pattern in the central alluvial 

region has led to unsustainable use of underground water. The crop rotation 

scheme clearly indicates that the wheat rice monoculture has led to indiscriminate 

use of underground water in these areas. 
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4. Comparison of Water Needs of Agroforestry with Traditional 

Agriculture 
 

One of the major reasons to implement agroforestry is to reduce the water 

requirements. Since the water depletion in Punjab is a major issue at present, it is 

of consequence to ascertain the water requirements of the agroforestry model. 

Another area of concern is that such tree cultivation should exhibit 

complimentarity and not compete with the agricultural crops for resources. 

 

4.1. Water Economics of Poplar Agroforestry 

A study by Robert J. Zomer, Trabucco, Yuanjie, Gupta, & Singh clearly points out 

that Poplar plantation in northern India, which is intensively cultivated with 

extensive irrigation network, would experience increased water productivity and 

higher returns for the cultivators. The study also points out that boundary 

plantation would exert negligible impact on water requirements17.  

The study was conducted in the state of Uttar Pradesh where an area of 32500 

square kilometers was identified to study the water requirements of Poplar 

agroforestry14. Planting of trees is expected to consume larger quantity of water 

due to its perennial nature and also because of the larger area that their roots can 

capture and absorb water from. This is particularly true in the case of Eucalyptus 

as this species is known to have deep penetrating roots. Eucalyptus roots can reach 

to depths of 8 meters within a period of three years of planting9. 

The Actual Evapotranspiration (AET) is the rise in level of evaporation from the 

leaves and greater area of root zone. The transpiration from leaves and greater 

absorption of soil water content by the roots lead to a rise in AET. Given Poplar is a 

deciduous tree its irrigation requirements are minimal. Poplar actually sheds its 

leaves in the dry season which leads to minimization of leaf area which results in 

lesser AET and thus minimizes use of soil water content. The AET requirements 

are very low for such kind of trees15.  The Annual Irrigation Requirement (Irr) is 

the amount of irrigation required to maintain the AET at field capacity, throughout 

the period of a year. The absolute value of Irr depends hugely on the aridity of the 

land under inspection. In case of arid lands which already require considerable 

irrigation to support agricultural crops, the relative rise in Irr is minimal. This 

confirms the case under study i.e. in Punjab, 97% of the agricultural land is 

irrigated. Research findings indicate that the mean Irr under agroforestry was 

1039 mm and the mean Irr, when entire area is under traditional agriculture, stood 

at 924 mm. Hence the proportional increase in annual irrigation requirement was 
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only 16%. Additionally, the mean value of Irr, when we consider the entire 

landscape of agriculture and agroforestry lands, is 938 mm. This is a mere 1.6% 

increase in mean Irr in comparison with area under traditional agriculture. In 

comparison to the economic gains, such increase in water use is negligible17.  

Additionally agroforestry also leads to improving the water table of the ecosystem. 

Reason behind the same is as follows: 

• In rainfed areas, most of the water content is lost through surface evaporation 

or the water percolates to a level below the rooting zone of crops. In areas 

where crops do not cover the ground area during early rains and off season 

rains, soil evaporation can lead to a loss of 30%-60% of the rainfall. Surface 

run-off is another reason for loss of water content received through rainfall. 

• Secondly agroforestry leads to spatial complimentarity with the agricultural 

crops. The trees have deeper roots way below the root zone of crops and hence 

the trees and crops exploit different resource pools. Trees generally use the 

water and nutrients from deeper recesses of soils which the crop roots cannot 

access. 

• The tree canopy, post 3-4 years, provides a shading effect which reduces the 

evaporation of soil moisture. It also reduces air movements in the under storey 

environment which leads to lesser water use by the agricultural crops17.  

 

4.2. Water Economics of Eucalyptus Agroforestry 

Eucalyptus, a native of the continent of Australia, is one of the most common 

species of trees found globally. It is the second most popular tree found after the 

Pines. Most studies show the compatibility of using Eucalyptus to implement 

agroforestry.  

Eucalyptus is known to deplete underground water to a huge extent. It has deep 

root penetration which reaches to an extent of 8 meters in a span of 4 years.  

A study was conducted to estimate the soil water content near the tree row and at 

the centre of the tree row at a soil depth of 0-20 cm for different tree 

arrangements. The survey was conducted 59 days after sowing and about 3 years 

after sowing during the rainy season to understand the water use of the trees. The 

different tree arrangements under study were 3x2 m, 6x1 m, two arrangements of 

paired rows 7x1.5m, 11x1 m, and an arrangement of triple rows 10x1.5 m. In this 

the first spatial arrangement is the most prevalent practice among farmers. Table 2 

shows the percentage of soil moisture content after 59 days of plantation. As is 

clearly indicated, the soil moisture content was lesser adjacent to the tree i.e. at a 

distance of 1 meter from the tree as compared to the centre of the tree row. 

Comparison of the agroforestry model with spacing of 3x2 m with sole crop 
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cultivation model shows that the soil moisture content is lower for the former. At a 

distance of 1 meter form the tree, the soil moisture content for a model of sole crop 

cultivation was almost 150% of the agroforestry model with 3x2 m. Additionally 

the soil moisture content under sole crop cultivation was almost 141% of the  

agroforestry model with 3x2 m, measured at the centre of the tree row10. 

Similar conclusions can be derived for the data found after three years of 

plantation i.e. in November 2005. Data also indicated that the crops nearest to the 

tree were the worst affected in terms of competing for water10.  

 

 

Table 2: Soil water content (%) intercropped with Eucalyptus after 59 days and 3 years of plantation 

(Prasad, et al., 2010) 

59 days 

after 

sowing 

10x1.5m 

(TR) 11x1 (PR) 

7x1.5 m 

(PR) 6x1m 3x2 m Sole Crop 

Distance of 

1m from 

tree 8.20% 7.20% 6.80% 7.60% 7.20%  

At Centre 

of Tree 

row 10.40% 9% 8.40% 9.20% 8% 11% 

       

3 years 

after 

plantation 

10x1.5m 

(TR) 11x1 (PR) 

7x1.5 m 

(PR) 6x1m 3x2 m Sole Crop 

Distance of 

1m from 

tree 9.80% 7.60% 7% 8% 7.40%  

At Centre 

of Tree 

row 8.90% 6% 4.80% 7.60% 7% 11% 

 

However it is one of the most productive species in terms of the returns per unit of 

resources used up. Studies indicate that Eucalyptus produces 1 gram of wood per 

liter of water consumed. In terms of biomass produced per unit of water 

consumption, Eucalyptus ranks among the most economic species. It is one of the 

most common trees to be cultivated on the boundaries and in blocks along with 

agricultural crops7. 

Eucalyptus based agroforestry is better suited for well irrigated areas than for 

semi arid areas. This is because the intake of water content is not that high where 

the moisture content of the soil is not limiting10. 
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5. Cost Benefit Analysis of Agroforestry 

 

One critical point of analysis of this study is to research if farmers actually benefit 

from implementing agroforestry. Agro-forestry needs some cost to be borne on the 

part of the cultivator which includes purchase of saplings, planting and caring for 

the trees. Also planting trees would reduce the area for agricultural use. However 

the output from the trees can be used in various places. The wood is a raw material 

in the timber market, furniture making, plywood mills and paper mills. 

Agroforestry, along with being a model of sustainable agricultural practices, has 

certain properties of positive externality as well. A positive externality is a positive 

effect of a person’s action on other people who are not directly involved in the 

action. In this case, agroforestry leads to an arrest of the water table and also 

reduces soil erosion, replaces back minerals into the soil and has other benefits 

along with the direct output of wood. The allied benefits not only result in 

increases in returns to the cultivator who plants the trees but to all other 

neighboring cultivators who are equally affected due to the depleting underground 

water levels. This has an added social benefit which a cultivator would never take 

into account while making his cost-benefit analysis.  

However from the government’s point of view, as a social planner, this added 

benefit also factors in and hence government has logical reasons to promote agro-

forestry. 

 

5.1. Cost-Benefit Analysis of Poplar Agroforestry 

Poplar based agroforestry in India began in 1979 when under the impetus from 

WIMCO, a private match producing company, farmers began planting Poplar 

saplings along the boundaries and along single rows in the fields along with their 

agricultural crops in Haryana. Poplar cultivation was feasible for the farmers due 

to its deciduous nature, which minimizes water use, fast growth features and 

extensive demand from the growing industries. A Poplar plantation requires 8 

years to reach maturity after which it can be harvested to generate optimum 

profits; it can also be harvested prior to the maturity period from the age of 6 

years11. Post the initiative of WIMCO to promote agroforestry in collaboration with 

NABARD which continued from 1986 to 1994, about 610 cultivators planted .439 

million saplings on 878. 87 ha of land4. 

Among the various clones of Poplar the ones most commonly planted are G-3 and 

G-48, which have a maturity period between 6 to 8 years. The plantation can vary 



    
 

  

 

Copyright © 2013 Rakshak Foundation. All Rights Reserved.                   Page | 17 
  

 

as blocks with 5x4 meters spacing or can also be planted on the boundaries of the 

farms4.  

Various studies outline different modes to compute the cost-benefit analysis of 

agroforestry. The particular study under review was conducted in the district of 

Saharanpur in Uttar Pradesh to test the economic viability of agroforestry 

system14. Two forms of agroforestry are practiced there: 

• Trees planted on boundaries of farms 

• Trees cultivated within the farms along with seasonal crops 

In order to calculate the financial feasibility of the practice, benefit-cost ratio and 

net present valuation methods were used. The farm income was calculated on an 

annual basis and net income generated per hectare was computed and then it was 

discounted back to the time of planting the trees in order to estimate the economic 

returns. The returns were calculated at 8%, 10% and 12% discount rates19.  

In order to calculate cost every year, the farmers were interviewed based on the 

number of years since when they planted the trees. For instance, in order to 

compute costs in the fourth year, data was collected from a farmer who had 

planted the trees four years back.  

In this particular study, the economic returns were computed for the seventh year 

i.e. at the end of the maturity period. The farmers generally cultivate paddy 

followed by wheat on their lands. The tree density was computed as 146 trees/ 

ha19. 

Costs include the expenditure incurred in cultivating the crops. Additionally the 

first year costs comprised of the planting and maintainace costs. The total yield of 

wood totaled to around 57 tonnes/ha, with branches amounting to 5 tonnes/ha. 

The wood was valued at the market price of Poplar for the year 2002 which was 

105.29 INR/quintal.  

NPV at 8%, 10% and 12% was computed as 137,000 INR, 127,000 INR and 

118,000 INR respectively with a benefit-cost ratio of 2.8 at all three discount rates. 

The annual average return was estimated at around 11000 INR at a discount rate 

of 8%. In comparison, under traditional agriculture with the paddy-wheat 

monoculture pattern, the average annual yield was computed as 12,000 INR/ha 

and the benefit cost ratio was about 1.3419. 

Additionally the yield reduction in crop produce reported under system was about 

0% in the first year and about 9% in the last year19.  

One major problem with most research works is that they do not account for the 

loss in yield of agricultural crops caused due to agroforestry. This is a potential  
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reason for many small scale farmers to abstain from agroforestry as given their 

small landholdings they cannot afford to lose out on the crop output every year 

and wait for the returns from the trees after a span of eight years. Hence all costs 

and benefits need to be accounted for in order to understand the true economic 

returns. Another study was conducted in the state of Haryana based on the method 

of computing net present value, internal rate of return and benefit cost ratio5.   

For a small scale farmer, the actual rate at which the costs and returns should be 

discounted ought to be higher as the rate paid for the borrowed sum of money is 

usually higher for them. In most practical cases, they are credit constrained and 

have to borrow from the local money lender which accounts for the higher cost of 

borrowing. Hence a range of rates should be used to value the economic returns in 

this case5.  

Data from Yamunanagar district is analyzed including the loss in production of the 

agricultural crops during the life time of the Poplar. The net income is compared to 

the benchmark case of the traditional agricultural practice of growing wheat and 

rice5.  

Figure 6 compares the net income from agroforestry, traditional agriculture for 

each year till the sixth year. The income per hectare is graphed for each year. The 

first bar, for each year, represents the income per hectare under the agroforestry 

system, the second bar represents the income per hectare under traditional 

agriculture and the last bar indicates the loss in income each year when 

agroforestry is implemented instead of practicing traditional agriculture. As 

indicated in the future, there is a net gain in income when agroforestry is 

implemented5. 
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Figure 6: Income returns/ha for agroforestry and agriculture  (Kareemulla, Rizvi, Kumar, Dwivedi, & 

Singh, 2005) 

 

As mentioned above, most small scale farmers do not have access to cheap credit 

and they borrow money from the local money lender. The net returns, post 

implementing the loss in income due to lesser productivity in the agriculture crops, 

are depicted in the figure below. The area under observation was divided into 

three categories: 

• Zone I: where productivity of Poplar plantation is 100% 

• Zone II: where productivity of Poplar plantation is 80% 

• Zone III: where productivity of Poplar plantation is 50% 

Figure 7 depicts the net benefits of farmers of each different zone.  At 9% rate of 

interest, at which banks lend credit, the adoption of agroforestry results in net 

gains from all three zones. And as expected the wealth generation is maximum in 

zone I and minimum in zone III. At 24%, the rate at which money lenders lend out 

cash, only zone I and zone II areas result in net gains from agroforestry. Given the 

high cost of capital, the actual burden of the capital is so high that the farmers are 

unable to repay it and make net gains5. 
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Figure 7: Net income per ha for each Zone of Agroforestry in Yamunanagar  (Kareemulla, Rizvi, Kumar, 

Dwivedi, & Singh, 2005) 

 

Hence from the above exposition we can clearly conclude that Poplar based 

agroforestry leads to economic returns for both small and large scale farmers. 

However this holds true only under very specific conditions like availability of 

cheap credit, proper remuneration for the wood, proper technical knowledge 

about the time of pruning the trees, the irrigation requirements of the model and 

availability of high growth variety saplings of the trees. 

 

5.2. Cost- Benefit Analysis of Eucalyptus based Agroforestry 

In order to study the cost-benefit analysis of Eucalyptus based agroforestry system 

the study by Prasad et. al has been instrumental. In case of Eucalyptus based 

agroforestry, the costs that were included for calculation were initial expense of 

plantation, expenses incurred before sowing the intercrops and cost of cultivation 

of crops10.  

Results show that in the first year post plantation, intercrops showed negligible 

influence due to planting of trees. However in the subsequent years the adverse 

effect of tree plantation was visible in the crop returns. In the second year the loss 

of crop amounted to about 25% as compared to a control model where only the 

crop was cultivated. Percentage of loss in the third and fourth year was 48% and 

53% respectively. This shows that Eucalyptus directly competed with the crops in 

terms of absorption of resources and water. In this model the clonal variety of 

Eucalyptus was used which reached maturity at an age of 4 years. Models with 
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spatial arrangement of 10x1.5 m paired row and 11x1 m triple row showed lesser 

adverse effect on the crop yields as compared to the alternative closer 

arrangements. Additionally the yield level of the crops was greater at a greater 

distance from the tree rows10.  

 

 

Figure 8: Crop Yield in Eucalyptus Agroforestry in Year 1  (Prasad, et al., 2010)
 

 

 

Figure 9: Crop Yield with Eucalyptus Agroforestry in Year 2 (Prasad, et al., 2010)
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Figure 10: Crop Yield with Eucalyptus Agroforestry in Year 3 (Prasad, et al., 2010) 

 

In the first year, practice of Eucalyptus based agroforestry required a huge 

investment which included purchase of clonal saplings, transportation of the 

saplings and also plantation costs. The trees were harvested after 51 months of 

plantation. Net returns were negative in case of the closely spaced plantation in the 

case of 3x2 m as a result of the huge negative impact of the trees on the intercrops. 

However in the model where the trees had a space of 10 to 11m in between the 

rows the cultivator reaped net benefits from the second year.  Estimated values 

indicate that only growing Eucalyptus in the field generated a net present value of 

INR 36,905, which is 69% higher than returns from conventional crop cultivation, 

with the calculations computed at 12% discount rate10.  

As can be seen from the table, the net present value in any spacing model was 

higher than the net present value of sole crop cultivation. However in terms of 

benefit cost ratio spacing of 6x1 meters, 7x1.5 meters in paired rows, 11x1 meters 

in paired rows and 10x1.5 meters in triple rows were more profitable as compared 

to conventional cropping. All computations are estimated at 12% rate of discount 

rate10. 

Since net present value shows the present discounted value of net returns (profits) 

generated from any production process, hence the estimates clearly indicate that 

agroforestry based models are always more profitable than practicing 

conventional crop cultivation. 
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Table 3: Net Present Valuation of Models of Eucalyptus Agroforestry (Prasad, et al., 2010) 

System/Spacing NPV in INR  @ 12% B:C @ 12% 

10x1.5 m (triple rows) 55,012 2.03 

11x1 meters (paired 

rows) 

53,833 2.03 

7x1.5 meters (paired 

rows) 

52,981 2.03 

6x1 meters 52,630 2.0 

3x2 meters 44,237 1.86 

Sole Eucalyptus 36,905 2.0 

Conventional cropping 21,859 1.97 

 

Another peculiar feature of Eucalyptus based agroforestry is that, the plantations 

can be retained for four consecutive cycles of the tree. In other words, once the 

saplings are planted and harvested after maturity, the farmers need not invest in 

purchase and plantation of new saplings, the roots of the previous saplings sprout 

up a new shoot. This process can continue for four consecutive cycles of the 

Eucalyptus tree. As a result of this the cost of plantation is effectively of one single 

year and the farmers can reap its benefits for next four life cycles of the tree. 

Additionally, the only cost which the farmers need to incur is labor costs to prune 

the coppice shoots that ensures good growth of the trees10. 
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6. Practical Roadblocks to Implementation 

 

As pointed out above, the economic benefits from agroforestry can only be reaped 

if the market functions well to provide good remunerations to the farmers. 

However price crash of wood is a common phenomenon due to lack of a regulated 

market structure. Farmers and landowners are the prime sellers of the timber in 

this area and the buyers include contractors, commission agents, veneer units, saw 

mills and timber agents and the end users of the same are plywood industries, 

matchwood industries, producers of wooden crates, construction units, paper 

industry, and furniture industries7.  

Both varieties of the trees have long rotation periods, i.e. Eucalyptus has a maturity 

period of 8-10 years from the time of plantation and Poplar has a maturity period 

of 6-8 years. Hence cultivating trees entails long gestation period. Given the 

absence of any regulated market or any guarantee of price support, the investment 

has an inherent element of risk7. 

As shown in Figure 7, the variation in Poplar prices lead to a change in net gains. At 

a market rate of borrowing of 9%, farmers in Zone I would experience higher net 

gains when the price of Poplar rose by 25%. The last bar of the second graphical 

representation depicts the following. The net gains from a rise in price would be 

barely positive, when the market rate of borrowing is 24% i.e. if the farmer 

borrows credit from the local money lender3.  

Historic data on prices reveal the following: 

• Poplar prices were at a maximum in the year 1998-99 and have shown a 

declining trend henceforth. Also the price for different girth sizes for Poplar 

appeared to be converging especially for the girth size 18-24 inches, 10-18 

inches and >24 inches group. 

• Eucalyptus on the other hand experienced a declining trend in price followed 

by a stable trend in the successive years. Figure 11 and 12 show the price per 

tonne for Poplar and Eucalyptus for the time period of 1995-2002 for different 

marketable girth sizes7.  
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Figure 11: Price trend of Poplar (USD/tonnes) for 1995-2002 (Lal, 2008)
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Figure 12: Price trend of Eucalyptus (USD/tonne) for the year 1995-2002 (Lal, 2008) 
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Hence price fluctuation poses a serious risk factor to the farmers and for the small 

scale farmers the burden is more due to the absence of cheap credit options in 

remote areas. This forces them to borrow from the local money lender and leads to 

an overall negative net benefit.  

Hence price fluctuation and lack of credit facilities are the major roadblocks in the 

implementation of agroforestry on a mass scale. Large scale farmers have the 

option to pursue profitability by giving up some returns in the intermediate years. 

Also they have ample credit available at hand and hence do not need to borrow 

from the usurious moneylenders. 

Another practical issue acting as a roadblock to implementation of agroforestry is 

the unavailability of good quality clones. Low productivity from sub-standard 

saplings leads to a loss in the biomass generation. Over the years a huge gap has 

existed in terms of research and development in this field. Most private players 

and the Forest Department have concentrated on providing the clones to the 

farmers at the cheapest rates. This acts as a loss in net returns for the farmers in 

the long run. This is substantiated by a study that highlights the case of 

Maharashtra, where the best quality of teak clones are found, however in a World 

Bank aided project almost 90% of the seeds came from unidentified sources. This 

results in the economy paying a huge price due to loss in productivity18. 

Clonal variety massively affects the wood produce. For instance the study 

conducted in Andhra Pradesh clearly shows that 67% of the inferior saplings 

produced only 33% of the produce and 33% of the superior quality clones 

produced about 67% of the produce. Productivity from clonal plantations amount 

to about 40 cum/ha/yr and for seed based plantations it is as much as 6-10 

cum/ha/yr. Economic returns analysis over the same plantation showed that 

farmers can expect a return of about 3, 00,000 /ha after a maturity period of 4 

years for the clonal variety at farm gate price of about 2000 per tonne of the 

Eucalyptus logs23. 

 

6.1. Role played by Private Sector 

The private sector has played a pivotal role in implementation of agroforestry. The 

major roadblocks pointed out in the above section can be mitigated with a 

systematic formulation of the market structure.  

Models of viable diversification, with private anticipation include bank loans 

scheme wherein the company helps farmers obtain loans to practice agro-forestry, 

along with technical assistance and a buyback guarantee. Generally the scheme 
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leads to inefficiency due to farmer’s lack of clarity of the terms of the contract, high 

charges to supply saplings, diversion of loans by farmers to alternative needs, early 

harvest of the tree. However the scheme has helped create popularity about agro-

forestry techniques24. 

WIMCO has significantly contributed to popularization of agro-forestry practices 

among farmers, especially Poplar clones and a similar story unfolded in the state of 

Andhra Pradesh with the active role played by ITC Bhadrachalam Paper Boards to 

promote Eucalyptus. 24. 

WIMCO played a pivotal role in promoting Poplar based agro-forestry in Northern 

India. WIMCO, which contributes about 20% of the total match produce in the 

country, encouraged planting of trees in the Terai region. Efforts mainly included: 

• Providing quality planting material 

• Technical assistance 

• Facilitation of access to cheap finance 

• Guarantee to buyback wood at remunerative prices 

However farmers were not liable to sell their produce back to WIMCO. NABARD 

provided loans to farmers to cover about 85% of the total cost for about 8 years. 

Repayments were held upto the 8th year. The cost covered included labor costs, 

insurance premium costs, fertilizer, irrigation costs, and technical advice costs. As 

per a survey in 1993-94 by NABARD, the financial institutions sanctioned credit 

upto Rs151 per tree for 8 years. The peculiar factor was that about 68% of the loan 

amount was directly taken by the farmers whereas 32% of the loan went to 

WIMCO for the technical assistance and insurance premiums they paid up. WIMCO 

also acted as the link between the farmers and the lending institutions3. 
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7. Methodology 

 

7.1. Literature Search 

A thorough literature search was conducted to explore the following issues: 

• The economics of paddy cultivation in Punjab. The reason why farmers prefer 

to grow rice and wheat inspite of the stagnating productivity levels. 

• Agroforestry can be a viable mode of diversification. The need of the hour is to 

restore the nutrient and water balance of the soil and tree plantation would 

render that possible. 

• A detailed study of whether Poplar and Eucalyptus based agroforestry would 

present a case of stress on the water needs in the agricultural areas of Punjab. 

• Detailed analysis of the economic returns from cultivating Poplar or Eucalyptus 

along with crops. In order to understand the same, research was focused on 

studying similar cases of implementation of Poplar based agroforestry in 

neighboring areas like Haryana, Uttar Pradesh. 

• Analysis of the issues faced by the small scale farmers as opposed to the big 

landowners. 

• Analysis of various roadblocks impeding the implementation of agroforestry. 

 

7.2. Field Visits 

A field visit was conducted in the third week of June 2013 to the villages around 

the area of Hoshiarpur. The objective of the field visit was to find the actual 

scenario in the areas where agroforestry has already been implemented. The 

model for diversification can only be implemented by gaining coherence regarding 

the problems the farmers are facing at a practical level. Real data in terms of the 

prices of the saplings, the growth profile of the trees, the effect on the crops and 

also the financial problems faced by the farmers were of prime importance.  

 

The findings of the field visit report are mentioned below: 

 

• Boundary plantation does not affect the crop produce throughout the life of the 

trees. Hence small farmers can go for the same and still get the same produce of 

crops. Plating trees is then a source of purely alternative income for them. In 

case of boundary plantation farmers can plant a maximum of 200-250 saplings 

around an acre of landholding. 
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• In case the trees are planted throughout the field, a spacing of 20x20 feet does 

not affect the crops. In case the trees are planted throughout the field, the 

returns are almost 1-1.5 lac per acre. 

• Eucalyptus is more preferred than Poplar in the areas due to better marketing 

and also as the tree does not need to be irrigated after 2 years. Also the wood 

doesn’t get affected by any pests. 

• In some cases, the farmers never irrigated the trees. Plating the trees during 

onset of rains is a good option as then the trees need less water in the first year. 

In the consecutive years, after the 2nd year the irrigation needs decline. In case 

the irrigation continues, once in 5 days in summers and once in 15 days in 

winters, the tree gives the above mentioned returns in about 5-6 years. 

Otherwise without any irrigation it takes 10 years. 

• Sharing of revenue and cost, as opted by a few landless farmers, is a good 

option. Some farmers have small landholdings and want to undertake tree 

cultivation as well, they can take lands on rent from absentee landlords or 

people who are unable to manage their lands due to lack of manpower. This is a 

source of additional income for both parties. 

• Farmers do not opt for credit to plant trees. They have credit available under 

the Krishi Credit Scheme under which the get a fixed amount of loan depending 

on the size of their landholding. But they never opt for credit. The financial 

systems inclusion need not be stressed upon in the market models. 

• Animal menace is a serious issue in the hilly areas as the animals descend in the 

summers and destroy crops and young trees. The small scale farmers do not 

have the means to provide for the fencing. Small loans from MFIs can be an 

option to facilitate credit to fence their land.  

• Quality of saplings is the main issue which affects the wood output. The 

government nurseries provide quality saplings which show high rate of growth 

however the same cannot be identified at time of plantation. Greater 

government participation to ensure the farmers get quality saplings can be a 

suggestive remedy. 

• People identify government schemes like free sapling distribution and saplings 

at a subsidy as incentives to plant trees.  

• Private mandis are working for their own profit which reduces the returns for 

the farmers. Government mandis is a better option where Minimum Support 

Price of wood would ensure farmers get an assured return for their wood. This 

would encourage them to plant more trees. 

 

The questionnaire for the field visit is mentioned in the appendix A. Also the 

complete survey report can be found in appendix A which outlines the response of 

all the farmers who have been practicing agroforestry in the district of Hoshiarpur. 
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7.3. Meetings and Interviews 

A telephonic conversation was conducted with Shri Saurabh Gupta on June 5, 2013. 

The discussion was mainly focused on the details of the field visit. Shri Gupta asked 

me to change the structure of the questionnaire and focus on the differences in 

adoption by small scale and large scale farmers as the economics of both differ 

drastically. Initially the questionnaire shared with him focused on identifying those 

farmers who had adopted agroforestry and those who hadn’t and what was the 

implied reasons behind each. But the issues of implementation would be more 

revealed by looking at farmers who were already practicing it and what issues they 

were facing in terms of credit, physical infrastructure and economic returns. Also 

mentor suggested formulating a clear plan as to who would play what role and 

formulate clear set of responsibilities of different officials who would play a role in 

the models for agroforestry implementation. Explicit detailing can be found in 

Appendix A. 

 

Table 4: Meetings and Discussions 

Date Name Designation Institution Discussion Topic 

19.07.2013 Shri Surjeet 

Singh Patyal 

Deputy 

Ranger, 

Mangrowar 

range 

Forest 

Department, 

Punjab 

Provided details about 

the areas in his range 

where agroforestry is 

implemented. 

19.07.2013 Shri Gurdeep 

Singh 

Block Officer, 

Dholbaha 

Range 

Forest 

Department, 

Punjab 

Provided contacts of 

farmers and 

landowners in his area 

who have 

implemented 

agroforestry. 

18.07.2013 

& 

20.07.2013 

Shri Satwant 

Singh 

Forest Guard, 

Hariana 

Range 

Forest 

Department, 

Punjab 

He outlined the lack of 

information about 

better saplings 

availability in the 

government nurseries. 

Also helped 

understand the psyche 

of the cultivators in the 

area. 
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18.07.2013 

& 

20.07.2013 

Shri Ram das Block Officer, 

Gardiwar 

Block, Hariana 

Range 

Forest 

Department, 

Punjab 

Provided with details 

of farmers to survey 

for my project.  

17.07.2013 Mrs. Rajinder 

Kaur 

Self Help group 

member 

Forest 

Department, 

Punjab 

Provided background of 

practical scenario of 

agroforestry 

implementation in the 

villages in Hariana range. 

Also outlined the 

problems farmers face 

which discourages them 

from taking up 

agroforestry. 
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8. Results and Discussions 
 

8.1. Findings from the literature 

The paper titled as “Status Paper on Rice in Punjab” showed the area-wise 

distinction of rice cultivation in Punjab. Also the topographical features of the land 

and what kind of crops is best suited. Next the paper had a comparative study 

regarding growing the HYV variety of rice and the basmati kind. In order to 

understand the economics of rice cultivation and the trend seen in paddy 

cultivation in Punjab since the Green Revolution paper titled as “Rice Production in 

Punjab” proved useful. The report also had a regression analysis to examine the 

effect of area under rice cultivation on total factor productivity of rice in Punjab. 

The results clearly point that the current area under rice cultivation would lead to 

diminishing returns and hence the declining yield we see in rice cultivated areas. 

 

The paper titled “The Economics Sustainability of Cropping System in Indian 

Punjab: A Farmer’s Perspective” is an information rich reserve about the rice-

wheat monoculture in Punjab. It points out the loss in rice recovery due to the 

early sowing and also points out the other unsustainable practices being followed 

in cultivation presently. The report by Venkatasubramanian titled as “Whither 

Agro-development in Punjab” reflects on the various issues of that arose due to the 

intensive single crop cultivation in most of Punjab. The various problems that arise 

due to the rampant production of rice where cultivators have begun producing 

ahead in April, which leads to added stress on the depleted groundwater levels. 

The paper “Diversification of Traditional Agricultural Crop Rotation Through 

Poplar Based Agroforestry in Indian Punjab” by Kumar Nanda and Gill is a study on 

the adoption of Poplar based agro-forestry model of paddy cultivation in Punjab, 

showing G-3 and G-48 are most preferred varieties of Poplar. It also brings out 

certain statistics as to what percentage of the cultivators understood the benefits 

of this form of agricultural practices. 

 

The paper titled “Water and Trees: Smallholder Agroforestry on Irrigated Lands in 

Northern India” authored by Zomer, Trabuco, Yuanjie, Gupta, and Singh is a 

detailed study on the implications of agro-forestry as a sustainable model of 

agriculture. It clearly points out that agro-forestry model with Poplar trees actually 

lead to lesser water consumption taking the paddy fields in Uttar Pradesh as the 

area of study. The paper titled “Tree row spacing affected agronomic and economic 

performance of Eucalyptus-based agroforestry in Andhra Pradesh, Southern India” 

by Prasad, et al., helped understand the water use of agroforestry models with 

Eucalyptus plantations. It had a data analytical framework to estimate the water 
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use from Eucalyptus based agroforestry and how it actually competes with the 

corps for water and minerals. It reveals that plating Eucalyptus leads to decline in 

soil moisture till the third year which intensified as the soil profile at 1 meter 

distance from the tree was examined. The paper by Ong, Black and Muthuri titled 

as “Modifying forestry and Agroforestry to increase water productivity in the semi-

arid tropics “provides a detailed understanding of the water use of agroforestry 

models with Eucalyptus plantations. It clearly points out that Eucalyptus is one of 

the most water efficient species of trees. It also provides a generalized view that 

why growing trees would reduce moisture loss from the soil. The reasons outlined 

were surface runoff gets minimized with trees and soil erosion is also arrested.  

 

Statistical models for aboveground biomass of Populus deltoides planted in 

agroforestry in Haryana, gives a brief overview about the cost benefit analysis of 

Poplar based agroforestry. It talks about the economic viability of growing Poplar 

for wood as it is a fast growing tree, deciduous in nature and is also compatible 

with agricultural crops. The paper also indicates the profitability avenues of using 

Poplar based agroforestry i.e. growing trees with crops like turmeric, wheat, maize 

and Bajra. Poverty Reduction for Small Farmers through Agroforestry: Overcoming 

Risk Aversion gives an explicit analysis of the distinctive difference in approach a 

researcher ought to take while evaluating the problem of diversification for a small 

scale and a large scale farmer. A detailed cost-benefit analysis of the 

implementation in Haryana has been done on the basis of Net present valuation 

method and internal rate of return method. This paper also shows how decline in 

price of wood, where the farmers borrow from the local moneylender at 24% rate 

of interest, leads to negative returns for all areas in the district of Yamunanagar. 

 

The paper titled as “Poplar Agroforestry Systems of Western Uttar Pradesh in 

Northern India: A Socioeconomic Analysis” by Kareemulla, Rizvi, Kumar, Dwivedi, 

& Singh has a detailed report on the cost-benefit analysis of agroforestry in Uttar 

Pradesh with a strong analysis on the basis of Net Present Value analysis at various 

discount rates. It also shows that the main reason for farmers to take up 

agroforestry is that it is an alternative source of income for them. The benefit cost 

ratio was worked out to be approximately 3 and the net present value at three 

different discount rates i.e. 8%, 10% and 12% was about 137,000INR, l27, 000 INR 

and 118,000 INR respectively with a maturity period of 8 years. The paper titled 

“Agroforestry Marketing Patterns, Facilities, and Price Trends in Northern India” 

by Vivek Saxena highlights the market scenario for the Poplar and Eucalyptus 

wood cultivated in the district of Yamunanagar, Haryana. Also an extensive map of 

the demand side of the market for agro-forestry product in Haryana was present. 

The paper expounds on the price fluctuations of Eucalyptus and Poplar between 

1995 and 2002 and also posits a future strategy and a well developed market for 
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raw wood to absorb the surplus production of wood without exploitation of the 

farmers.  

 

The paper titled as “Role of Private Sector In Agro-forestry and Supply of High 

Quality Planting Stock” by Piare Lal points out the economic loss in generation of 

wood due to use of low quality clones. In order to supply clones at cheaper rates, 

the nurseries are supplying sub-standard clones without any backup of research 

and development. This leads to a loss in terms of the time period for which the 

farmers need to keep the tree standing before they can harvest it. The paper also 

points out some of the innovative methods launched by players like ITC in Andhra 

Pradesh, Wimco in Uttar Pradesh and Haryana, Ballarpur Industries Limited in 

Orissa and others in different parts of the country. The paper also exposits on the 

initiatives by players on a localized scale like the Pragati Biotechnologies based out 

of Jallandhar in Punjab which has actively promoted clone based Poplar and 

Eucalyptus agroforestry in the nearby areas of Punjab. 

 

The paper titled as “The role of private enterprise in the Indian forestry sector” by 

Saigal, Arora and Rizvi talks about the different ways in which the private sector can 

help support agroforestry. Few schemes suggested like buyback policy and company 

acting as a facilitator of credit has meaningful implication for model specification. 

Another model wherein the private player raises plantation of trees on farmer’s 

lands and pays a fixed rent to the farmers for using the land has also been in 

practice by Ballarpur Industries in Orissa. Most success stories of implementation 

of agroforestry focus on stronger research and development to create fast growing 

clones like in the case of WIMCO initiative in Haryana and Uttar Pradesh. 

 

8.2. Gap analysis 

Punjab government received the approval of the Central Empowered Committee 

(CEC) to issue licenses to 5,651 existing wood-based industries (WBIs) in the state 

which comprise of 5,290 saw mills, 139 veneer mills, 203 plywood factories and 19 

other units. Almost 360 of these units were shut down post the Supreme Court 

order according to which no state or Union Territory was allowed to permit 

unlicensed saw mill, veneer, or plywood industry to operate, unless it had the prior 

approval of the CEC22. 

 

Under the Greening Punjab Mission the Forest Department plans to supply about 

40 crore saplings and has outlined a sum of 1900 crore INR for implementation of 

the plan at a state wide level.  This plan envisages to increase the forest cover in 

the state from the existing 7% to 15% of the total land area by 2020. Reports also 

mention that post survey about 12,821 hectares of land has been identified as 
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suitable for plantation of trees. Out of this about 76% of the land is identified in the 

rural areas and the rest in the urban areas 11. The saplings have to be planted in the 

all vacant government, institutional and farm lands. This initiative is a direct 

outcome of the National Forest Policy which has set an objective to attain a tree 

cover of 33% of the total geographical land in the country.  

 

Under the Greening Punjab Mission the Forest Department has taken up a pro-

active role in terms of planting trees in non-forest lands in the State. Exhaustive 

surveys have been conducted in the state across all villages to identify the areas 

which are lying vacant and are ideal for plantation of trees. Additionally the Forest 

Department has appointed about 431 fresh forest guards who have been deputed 

across various territories in the state so that this mission of greening the state is 

implemented effectively 13. 

 

Wood industry was declared as an agro-based industry by the Chief Minister, Shri 

Prakash Singh Badal in January 2013. This was done to provide an impetus to 

plywood mills to avail of the benefits of seeking credit as a part of the agriculture 

sector. The government has been promoting agroforestry in a massive way by 

providing incentives to encourage private players to set up base in the state. Saw 

mill owners have been promised sale of land at subsidized rates. The government 

has initiated a drive to set up plywood based industry in the state and has been 

seeking expert comments on the same. The chief minister had asked for 

recommendations of Mr. C.N. Pandey, Director of Indian Plywood Research and 

Training Institute, to set up a Common Facility Center in the state to manufacture 

plywood 2. 

 

Additionally the state is setting up four government mandis for trading of wood in 

Balachaur, Hoshiarpur, Dasuya and Khaasi so that farmers are able to get a fair 

price for their wood. The farmers have the option to sell their produce to the saw 

mills or commission agents and also directly trade their wood in these mandis 2. 

  

Crop diversification is another side of the same coin of promoting agroforestry in 

the State. The Punjab state government had submitted a plan of about INR 7000 

crore to support diversification at a massive scale to the Central Government. On 

July 2, 2013, the State was sanctioned with an amount of INR 224 crore to 

implement the program. Paddy cultivation, with its massive irrigation needs, 

should be de-intensified in the state. In the budget of 2013-14, the Central 

Government had allocated about INR 500 crore towards crop diversification 

mainly focused on diversification of area under cultivation of paddy to crops like 

sugarcane, maize, cotton, and trees8. Punjab Government plans to diversify 

150,000 hectares of land currently under paddy cultivation to maize, cotton, 

basmati and tree cultivation 8.  
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9. Recommendations, Scope and Strategy for Implementation 

 

Based on my understanding of the problems inherent in the market structure for 

agroforestry products, I have devised a few economic models for the small scale 

and large scale farmers. The tenets of the model have been outlined to counter the 

market asymmetries prevalent in the system. 

 

9.1. Co-operative society: 

The co-operative society would be functional under the ambit of a district 

committee. The committee would be headed by the District Collector and would 

consist of members namely the Divisional Forest Officer, District Agricultural 

Officer and the Division Officer from the Punjab State Forest Development 

Corporation Ltd. 

The society would get the technical assistance of institutions like Punjab 

Agricultural University that would provide the necessary information regarding 

the timing of planting, the soil profile, the best suited clones, water requirements 

of the model. The membership of the cultivators would be voluntary. Farmers need 

to have basic information about the best prices of wood. Each farmer, who is a 

member of the co-operative, would get his number registered with the PSFDCL, 

and would receive regular update about the prices of wood and the government 

mandis which can procure wood from them. 

 

 

Figure 13: Co-operative Model 
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In the first phase of rolling out this system, the co-operative would only be 

functional in areas where the diversification is proposed presently. The district 

would be demarcated into blocks comprising of five villages each. A committee 

would be formulated for each block.  

Each block would be headed by the block officer who would have a team of ten 

members from the villages, two elected from each village. These local leaders 

would be elected by the members of the co-operative in the respective villages. The 

local leaders would be responsible to generate a complete record of the cultivators 

who are practicing agroforestry. They would be elected based on their business 

acumen and their understanding of the local issues which the farmers deal with 

while practicing agroforestry.  

The funds needed per block would depend on the number of members who 

actually are registered as members from that block. An annual budget would be 

fixed per block. The district collector can conduct a meeting of all block officers and 

ask them to quote a figure that would cover the expenses. And then he can approve 

it based on the reasons cited for each expense. The budget would be revised every 

five years.  

Every time a farmer would make a sale through the co-operative, he would pay up 

about 2% of his income to the co-operative. Once that fund is present, the district 

collector can provide the rest of the amount to cover up for the expenses as 

mentioned in the budget. The block officer would be provided with the funds every 

two months, which would cover the expenses of conducting meetings, workshops 

at the village level.  

The block officer would lead the team and his election would be based on his 

management skills and business acumen. He would be the link between the 

activities of each block with the forest department. He would be allocated a certain 

sum to conduct the functions.  

For the post of the block officer, the District Collector can nominate 3 members per 

block in consultation with his committee at the district level. Anyone who can 

prove his business acumen to do the job can be elected as block officer. This gives 

the commission agents a fair and square chance to work into the system.  From 

among the nominated members the block officer would be elected by the local 

leaders.  

The responsibilities of the block officer include: 

• Ensure the maintainace of a record of the farmers who practice agroforestry, 

how many trees they have planted every year. This helps the department to 

have an estimate about the average output of wood every year. This record has 
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to be shared annually with the District Collector and his committee. The 

estimate of the output would be created for 3 years in advance. This helps the 

department to ensure there is no sudden over supply which leads to price 

crash. 

• Forge alliances with local paper mills, potential demanders of timber, bullies.  

• The block officer has to organize regular meetings in each village every 15 days 

during the planting season i.e. during the onset of the rains. These meetings 

should begin 2 month prior to the planting season to ensure the department 

has an accurate record of the farmers who wish to plant more trees that year. 

The meetings would continue throughout the planting season to record the 

number of trees planted in an area every year.  

• The team dispatched to each village would comprise of the two local leaders 

from each village to conduct the survey. 

• The block officer has to go to each village at least once during the planting 

season to ensure the members of the co-operative are satisfied with the way 

business is being conducted. 

• All members of a respective village would be informed of the meetings one day 

in advance through messaging service. This would be the responsibility of the 

elected members to disseminate knowledge of the meetings and attendance 

would be taken. If the members are unable to attend the meetings, they need to 

send across some relative who can provide information on their behalf. 

• The block officer would help the farmers get credit from the nearby NABARD 

branch. The terms of the credit are mentioned below.  

The two local leaders from the village have to conduct regular meetings with the 

rest of the cultivators in the villages. Each village would have such a meeting every 

45 days wherein the farmers can interact among themselves and also 

communicate their problems. This would also be an ideal space to disseminate 

information about some new nursery which has quality saplings or about the 

intercrops the farmers can grow along with the trees to ensure their produce is not 

affected due to the trees.  

Every time a cultivator makes a sale of his produce, the block officer would receive 

about 1% of the income generated and the local leaders would get about .5% of the 

income each. This would ensure that the officers at the block level work efficiently 

as with every purchase deal they would get a certain sum of money as income. The 

cultivators wouldn't mind paying this as a form of price to the government as they 
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know that the rates are fixed by government and as long as there is a regulated 

system the farmers would be happy to contribute to it. 

PFSDCL would organize workshops for individual districts wherein the elected 

members would go in with a team of other members, selected by these elected 

members, and learn about the various new techniques which can be coupled with 

traditional agroforestry practices to ensure they get maximum returns like the 

number of days after which they should prune the branches, intercrop the trees 

with shade loving crops like turmeric, pulses in the last few years. These members 

would come back and disseminate this information to all other cultivators during 

Panchayat meetings. This would help increase awareness about these kinds of 

techniques and help farmers increase their returns, irrespective of the size of their 

land. Such awareness sessions have to be conducted every month by the 

agricultural universities. Effectively every division would have one such session in 

six months time. Every block has to send in ten volunteers wherein two members 

would belong to one village.  

PFSDCL can send out the ongoing market rates updates (MSP) of the wood semi 

annually. This would ensure the farmers know the returns that they can get in one 

particular year.  

 

 

Figure 14: Activities at District Level 

The block office can be the one stop shop for sale of wood. The block office would 

have an account of the members who want to sell of their wood and exactly how 

many trees they wish to harvest. Since the block office can be a procuring point for 
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the private players, they can place orders in these offices. The cultivators would be 

informed of the date of the procurement and they would either transport their 

wood on their own carts or rent vehicles from the procurer of wood and adjust the 

rent from the returns of the wood. Additionally a portal would also be set up by 

PSFDCL that would serve as virtual Mandi for booking of sale and purchase.  Both 

systems of market transaction should be done simultaneously. Till the time 

technology catches up, the market channelization through mobile phones would be 

crucial.  The portal should facilitate all potential buyers and (registered) sellers to 

directly reach each other, thereby removing the middlemen and improving the 

efficiencies. Block officer can be seller on the behalf of farmers, as they update the 

amount of wood which can be harvested every six months, and update the 

information on the portal.  

Developing a network of private players who would want to procure wood in the 

next years is a main responsibility of the block officer. Since the office would 

already have an account of the amount of wood that would be ready to be 

harvested in the next few years it would be easier to create forward contracts with 

the demanders of wood. In case there is a scenario of excess supply, the wood can 

be exported out as well. With information about estimate of output of wood, they 

can send a report on the same to the forest department a year in advance. In case 

of oversupply, the forest department can procure the wood and export it to the 

nearby states as well.  

 

 

Figure 15: Block Level Activities 
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The Divisional Forest Officer would be responsible for providing information about 

the certified private nurseries in the district. Information about the same would be 

sent to all the members of the co-operative through message updates along with 

the prices that they charge. This would ensure transparency of procurement. 

Block officers would meet once every six months in the district office, presided by 

the district committee, to share information about the demand for wood that their 

block is facing. In case of oversupply/under supply they can re-direct the produce 

from the nearby blocks. This would ensure that the private mills would not have to 

look to other states for timber. Information exchange would help the blocks 

situated nearby to collaborate. Additionally as mentioned in the list of the 

responsibilities, the block officers have to share the record of the co-operative 

members mentioning the number of trees standing on their land. This would help 

generate a projection of the output. 

Credit can be made available through the block office of the co-operative from the 

closest NABARD branch by co-coordinating at district level.  

 

9.2. Support System: 

This system can also be implemented along with the co-operative in place. This 

system would be more effective in areas where the farmers are not well-equipped 

in terms of credit and capital to begin agroforestry.  

The farmers who would be practicing agroforestry would be registered with the 

forest department. They would get regular updates about the prices of wood, and 

the government mandis which can procure wood from them. Additionally they 

would also receive updates about the timing of planting, the soil profile, the best 

suited clones, water requirements. 

Procurement of quality saplings can be either from the government nurseries. 

Once the saplings are ready in these nurseries, information about the same can be 

shared with all the cultivators who are registered with the forest department. Also 

updates about the certified quality nurseries can be shared through the same 

means with these farmers. A call center can be set up in the state with a toll free 

number where farmers can call up to get information about the price of the wood, 

address of certified nurseries nearest to their settlement.  

The PFSDCL can be the buyer of wood directly from the small scale farmers i.e. the 

ones with land holding below 3 acres of land. There would be a Minimum Support 

Price for each quality of wood, the timber, bully, and bala. The PFSDCL would have 

a buyback policy from the farmers. This would ensure the farmers see growing 

trees as a low risk option to generate alternative income. The forest department 
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can sell off batches of wood to private players or export the wood to nearby state 

mandis as well. 

 

 

Figure 16: Support System 

 

Credit is an important feature of this system so NABARD can set up a branch in the 

biggest village of each block. Credit norms are mentioned below: 

Money would be made available at the time of planting the trees and they can 

repay the loans latest at the time of maturity of the tree species. If they grow 

Poplar the maturity period would be 6 years, if they grow Eucalyptus it would be 8 

years. The farmers would be given credit based on the number of trees they plant. 

And since the government would be the ready to buyback the wood at the MSP so 

the minimum final valuation of each tree would be known in advance. Each 

cultivator would need to keep a certain minimum number of trees standing in his 

land till the end of the maturity term to pay back the loan. This critical number of 

trees would be decided at the beginning of the period of planting the trees 

depending on the amount of loan taken. Since the government stands ready to buy 

back the wood, at the time of maturity at MSP, the actual number of trees that are 

required to cover the cost of the loan can be worked out at the beginning of the 

loan period. 
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Figure 17: Layout of Support System 

 

 

9.3. Contract farming: 

Contract farming is a sustainable mode of agricultural production which comprises 

of an agreement between unequal parties, i.e. between the growers, processors 

and consumers. Under this mode, the suppliers can get raw material at sustainable 

rates. This mode is particularly suited for market participation of the small scale 

farmers. In the state of Tamil Nadu, agroforestry is practiced under the tripartite 

and the quad partite model. The model most viable for implementation is the 

latter, i.e. the quad partite model, incorporates industry, cultivators, financial 

institutions and research institutions. Under this system, the industry provides 

high quality planting material at cheap rates and assures buyback from the farmers 

at a minimum support price or at the ongoing market price whichever is higher. 

The research institute provides the scientific research facility for developing high 

growth variety of the saplings and also to impart technical knowhow to the 

farmers. The industry helps the farmers to transport the logs of the wood and 

recover their costs and realize returns. This is a strong institutional framework 

under which the farmers can get a mode to generate high profits with low risk24. 

The figure shows the flowchart description of the model. 

This system can be effective if a big private player forges alliances with the local 

cultivators as seen in the example of WIMCO and ITC Bhadrachalam.  
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Figure 18: Flowchart model of Quad Partite model (Tamil Nadu Agricultural University) 

 

 

9.4.  Trees as Collateral: 

One viable economic method to encourage agroforestry is outlined below: 

One scheme is to use trees as collateral. This can be an experiment starting with 

NABARD. The farmers can be given the option to take loans on account of the 

number of standing trees in their field. During the time of taking a loan the farmers 

would register a certain number of trees and a part of their land as collateral. In 

case they default, the first point of recovery would be harvesting the tree. The 

caveat in the system is that trees have a maturity period of 6-8 years. During that 

period if the farmer defaults the bank needs a mechanism to collect the proceeds.  

One way to tackle this problem is to increase the number of trees every year that 

can be accounted as collateral. Like for example a farmer takes a loan of 100 units 

and a certain proportion of the collateral would be the trees. In case he defaults on 

the loan in the first year, he has to plant a fixed number of trees in his land to 

account for the rise in the loan amount. The process would go on till he starts 

paying off the loan.  

Let us take a hypothetical example, the farmer has a loan of 100 units. 60% of the 

collateral would be his land and 40% would be trees that he plants. Point to be 
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noted here, this is the maximum percentage of collateral that can be accounted for 

by trees at the initial period of the loan. If he fails to pay off the debt due to bad 

harvest at the end of the first year, he has to account for the rise in the loan amount 

by increasing the trees standing on his land which would be accounted under 

collateral. What this would do is increase the share of trees in the collateral.  

As the price of timber rises, the incentive to chop off the tree and default on the 

loan would increase for the cultivator. This would increase the rates of default. 

With regard to using trees as collateral what can be done is to ensure that the 

maximum amount of credit a cultivator can get equates to the total value of land 

the farmer holds. In case he chops off the tree, there can be an inbuilt clause in the 

loan agreement that then the bank can take possession of his land to account for 

the whole loaned amount. 

 

 

Figure 19: Trees as Collateral Model 

 

With respect to estimating the maximum amount of credit a certain amount of 

landholding would generate, banks in Punjab have devised a scheme of Krishi 

Credit Card, according to which they are entitled to a certain amount of loan based 

on their landholding. So a farmer who has a smaller landholding gets a smaller 

amount of loan. So in this same scheme the clause of "trees as collateral" can be 

introduced. This would save the cost of actually calculating the maximum credit 

the farmer is entitled as that is already set. As per the scheme, if the cultivator 

practices agroforestry then a maximum of 40% of the collateral for the loan 
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demanded can be supported through trees. And in case the farmers chop off the 

trees, the land becomes the entire collateral. 

Also one peculiar fact about cultivating trees is the trees need care only in the first 

2-3 years of their life time. Post that period they grow on their own, so the farmers 

can use trees as collateral if they are of 3 years of age. This parameter can be made 

observable by basing it on the height of the tree and girth of the trunk.  

This would ensure the following: 

• Farmers grow trees with more care taking responsibility of its growth as 

that is now a part of their collateral.  

• The proportion of trees would rise as one major factor that farmers see as 

“risk” is mortgaging their land for credit. This can be lessened by bringing in 

trees. 

• At the end of the 8 years, it would be easier for the bank to recover the 

loans as wood has a ready market and is more liquid than land. 

• Farmers would be more acceptable to the idea of taking credit for growing 

trees as well which would directly boost growth of trees. 

 

 

Figure 20: Strength/Weakness Analysis 
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Disadvantages of the model are as follows: 

• The recovery period the loan at any point of time gets stretched from one 

year to 8 years. This would increase the proportion of Non-Performing 

Assets for the banks, but ultimately results in a higher probability of pay 

back of loans after a gestation period of 8 years. 

• The proportion of collateral which can be accounted for by trees has been 

suggested arbitrarily. This number has to be tweaked by the bank to ensure 

an optimum value which would keep the loan amount at a point of time at a 

sustainable level. 
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10. Conclusion 

 

Punjab, the grain bowl of the nation, has come a long way from the time of Green 

Revolution almost four decades ago. The current agricultural practices have led to 

unsustainable use of the natural resources especially underground water. 

Agroforestry provides a twin pronged solution to arrest the depleting 

underground water levels and also create the much needed tree cover in the state.  

Research findings show that although the water requirements rise minimally with 

practice of agroforestry however in the long run trees help restore ground water. 

Also paddy cultivation requires exorbitant level of water to grow which requires 

massive irrigation needs during the time of sowing. Diversification from paddy to 

agroforestry along with intercrops is an economically viable as well as sustainable 

mode of cultivation. 

However cultivators in Punjab are reluctant to implement the same because of the 

long gestation period post which the economic returns are generated. The 

government has taken a number of effective steps to encourage practice of 

agroforestry which has been covered above.  

However the basic lack of a regulated structure creates an inherent risk in 

cultivating trees as the farmers can be adversely affected in case of market 

anomalies like sudden price crash as experienced in the past. Hence the 

government needs to proactively create a regulated system, eliminate the role of 

middle men and instead make the system transparent for the cultivator. This 

would ensure enterprising farmers take up agroforestry actively. The co-operative 

model which has been described above is a direct consequence of this need.  

Also in some areas the cultivators have smaller land holdings and are not capable 

of making the initial investment. Additionally agroforestry results in an added loss 

in terms of lesser crops in the subsequent years from the same land holding. For 

small scale cultivators this creates a trouble of sustenance as the farmers have to 

wait for a minimum of six to eight years before the trees can be harvested. In such 

cases the government needs to proactively create a support system for the farmers 

which include quality procurement of saplings, credit at cheap rates and technical 

assistance. The second model devised in the research work is primarily to cater to 

this.  
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Lastly in case of some big private player sets up a factory in the state which can be 

an apt model to set up the buyback scheme by the private player, the Quad Partite 

model can be implemented.  

The crux of the matter is agroforestry is a unique and novel solution to serve the 

social needs of lowering the intensive use of groundwater for irrigation and also 

creating a healthy tree cover over the state. Enterprising farmers who understand 

the economic benefits of planting trees have already implemented the same but 

mass awareness about diversification needs to be initiated. A regulated system by 

the government in the form of the co-operative and a minimum price floor would 

greatly help in this regard.  
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Appendix A 

1. Contact Information of the People met during Field Visit 

 Person 1 Person 2 

Full Name 

 

Shri Surjeet Singh Patyal Shri Gurdeep Singh 

Designation 

 

Deputy Ranger, Mangrowar 

range 

Block Officer, Dholbaha Range 

Contact No. 

 

  

Time Duration 

 

19th June 2013 19th June 2012 

Email Address 

 

  

Notes 

 

 

Provided me with 

information about the areas 

in his range where 

agroforestry is 

implemented. 

Provided contacts of farmers 

and landowners in his area 

who implemented 

agroforestry. 

 

 

Person 3 Person 4 

Full Name 

 

Shri Harvinder Singh Parminder Singh 

Designation 

 

Forest Guard, Hariana 

Range 

Forest Guard, Dholbaha 

Range 

Contact No. 

 

  

Time Duration 

 

19th June 2013 19th June 2013 

Email Address 

 

  

Notes Accompanied to the villages 

namely Januadi and also to 

the farms of Dr. 

Helped conduct survey in the 

village of Dholbaha and also 

provided the details of the 
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Karamchand Ji for survey. 

Provided details of farmers. 

Dholbaha dam. 

 

   

 Person 5 Person 6 

Full Name 

 

Shri Satwant Singh Shri Ram das 

Designation 

 

Forest Guard, Hariana range Block Officer, Gardiwar Block, 

Hariana Range 

Contact No. 

 

  

Time Duration 

 

18th, 20th June 2013 18th, 20th June 2013 

Email Address 

 

  

Notes 

 

 

Helped conduct survey in 

the villages in the Hariana 

range and also accompanied 

to the field area. Also 

provided information about 

the government nurseries 

Provided with details of 

farmers to survey for my 

project, accompanied to the 

field areas for survey.  

 

 2. Goals of the Visit 

S.No. Explain the Goals of the meeting Goal Met? 

 

1 The meetings were conducted to understand the issues 

cultivators face to implement agroforestry.  

 

 

Yes 

2  

 To identify the hindrances and problems farmers face 

which stops them from undertaking agroforestry like lack 

of credit, water insufficiency, lack of quality saplings, lack 

of government schemes for the same and also to some 

Yes 
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extent information gaps. 

 

3  To suggest remedies for the same that the government 

can undertake to ensure farmers implement agroforestry 

practices 

 

 

In the process 

 

3. Outcome of the Field Visit/findings 

S.No. Outcome Remedies 

 

 

1. 

 

Farmers do not opt for credit to plant 

trees. They have credit available under 

the Krishi Credit Scheme under which 

the get a fixed amount of loan depending 

on the size of their landholding. But they 

never opt for credit. 

The financial systems 

inclusion need not be 

stressed upon in the market 

models. 

2. 

 

Animal menace is a serious issue in the 

hilly areas as the animals descend in the 

summers and destroy crops and young 

trees. The small scale farmers do not 

have the means to provide for the 

fencing. 

Small loans from MFIs can be 

an option in the models. 

 

 

 

3 

Quality of saplings is the main issue 

which affects the wood output. The 

government nurseries provide quality 

saplings which show high rate of growth 

however the same cannot be identified 

at time of plantation.  

Greater government 

participation to ensure the 

farmers get quality saplings 

can be a suggestive remedy. 

 

 

4 

 

People identify government schemes 

like free sapling distribution and 

saplings at a subsidy as incentives to 

plant trees. 

More such schemes can be 

implemented, at least so 

people start planting trees. 

 
 

 

 

5. 

Private mandis are working for their own 

profit which reduces the returns for the 

farmers. 

Government mandis is a 

better option where an MSP 

of wood would ensure 

farmers get an assured 

return for their wood. This 

would encourage them to 

plant more trees. 
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Also some more findings about the technical aspects of agroforestry are as follows: 

• Boundary plantation doesn’t affect the crop produce throughout the life of 

the trees. Hence small farmers can go for the same and still get the same 

produce of crops. Plating trees is then a source of purely alternative income 

for them. In case of boundary plantation farmers can plant a maximum of 

200-250 saplings around an acre of landholding. 

• In case the trees are planted throughout the field, a spacing of 20x20 feet 

doesn’t affect the crops. In case the trees are planted throughout the field, 

the returns are almost 1-1.5 lac per acre. 

• Eucalyptus is more preferred in the areas due to better marketing and also 

as the tree doesn’t need to be irrigated after 2 years. Also the wood doesn’t 

get affected by any pests. 

• In some cases, the farmers never irrigated the trees. Plating the trees during 

onset of rains is a good option as then the trees need less water in the first 

year. In the consecutive years, after the 2nd year the irrigation needs decline. 

In case the irrigation continues, once in 5 days in summers and once in 15 

days in winters, the tree gives the abovementioned returns in about 5-6 

years. Otherwise without any irrigation it takes 10 years. 

• Sharing of revenue and cost as opted by Chait Ram Ji is a good option. Some 

farmers have small landholdings and want to undertake tree cultivation as 

well, they can take lands on rent from absentee landlords or people who are 

unable to manage their lands due to service or lack of manpower and 

generate income. 

 

 

4. Discussion Details 

S.No Dr. KaramChand (Janaudi) 

1. Dr. Karamchand ji. He is a former employee of the Punjab Agricultural University, 

Ludhiana. He bought land at the rate of 3 lac/ ha and has been growing trees in this 

land since 2004. Initially he started off with crops of maize and wheat but due to 

animal menace and rising water scarcity he had to shift to water economical modes 

of income generation. He planted Eucalyptus in the boundary initially. Currently he 

has about 8-9 acres of land under Poplar cultivation; the spacings vary from 15x5 

foot to 20x10 foot. He procures all his saplings from the university and then 

cultured the same in his own field. As per him, these saplings are of the best variety. 

The Poplar plantations in the field were started 3 years ago.  

 

He has a pump installed for irrigation at a height of 200 foot below ground level. He 
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remarks that the water level is going down and any kind of crop cultivation in the 

area is no more a profitable venture. During summers he has to water his trees 

every once in a week and in winters the same goes down to once every fortnight. 

 

He sells off his trees to the local commission agents who pay him about 40 INR/ 

quintal of wood. They take his wood to the mandis and sell it off. His associates 

remarked that the new government mandi coming up in the region would be a 

better option as they can then get a fair price for their produce. 

 

  

 

 Main issues reported by him: 

• Water scarcity in the area. The area is not catered by the canal water and the 

dam water is too less and doesn’t suffice for the needs of crop cultivation.  

• Animal menace. He remarked on the presence of wild pigs, sambar in the 

area which destroy their crops and also harm the small trees. Poplar is more 

adversely affected than Eucalyptus as once the bark is removed from the 

stem it dies off. Hence the cultivators have to be careful for the first 2 years 

and have to depute labor on night patrol to take care of their crops and trees. 

 

 

 

2 Surjeet Singh (Rehmapur) 

 Hailing from the village of Rehmapur, in the Mangrowar range, he has a land 

holding of about 7 acres. He initially planted only wheat and maize in his 

land but due to animal scare he shifted to tree plantations. He started 

agroforestry in the year 2008 and planted Eucalyptus in the fields. He was 

able to cultivated crops along with the trees upto three years post planting 

the tree saplings. He procured the saplings from the private nursery at a 

cost of 7 INR. He plans to harvest the trees after another 2 years. For 

irrigation he uses the government borewell water which costs him about 

55/ hour. The irrigation pattern remains the same for him as well for both 

the seasons. He plans to sell off his produce in the Hariana mandi. 

 

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops.  
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3 Lovely Kumar (Dholbaha) 

 A resident of Dholbaha village, he has taken 32 acres of land on lease from 

the Panchayat and is cultivating Eucalyptus trees in those lands. He has 

planted about 16500 saplings on the land. He procured the saplings from a 

private nursery and the variety he planted is supposed to be of very high 

growth quality. It has just been a few months since he planted the tress and 

has spent 30 lacs on the cultivation which includes the lease rent and other 

labor costs. He also installed a water motor which is at a height of 500 foot 

from the ground level. The water level in the area is about 280 feet below 

ground level. He expects to spend another 30 Lac on cultivation. At the end 

of 6-7 years he will harvest the trees. He plans to irrigate the trees 

throughout the lifetime of the trees, as he is constrained by the time of 7 

years. 

 

He has his own land holding of also 20 acres in the village where he has 

planted Eucalyptus at a spacing of 20x5 foot and has intercropped them 

with seasonal crops like pulses, turmeric.  

In 7 years he hopes to reap returns of 2000 per tree. 

  

 Main issues: 

The declining water level is an issue for farmers in this area. 

 

 

 

4 Kanwarjeet Singh (Janaudi) 

 He has a landholding of 5 acres. He has done boundary plantation in 3 acres 

of the land and on the rest 2 acres he has planted trees throughout the field 

(almost 500 saplings per acre). In the 3 acres he planted maize and wheat as 

well. He has harvested the trees thrice. The cost per sapling which includes 

the cost of buying and tending to it comes to about 30.  

  
 He remarked that tree cultivation is a very profitable venture and in 8 years 

of time he expects to get a return of 2 lac/ acre (where he has planted it 

throughout the field). He also remarked that water can make a difference in 

the terms that, if the trees are watered throughout the time they would 

generate returns in 6-7 years otherwise without irrigation they need 10 

years of time. 

 

5 Harkesh Kumar ((Janaudi)) 

 He has a landholding of about 25 acres and has planted Eucalyptus 

throughout the land, with an average of 500 saplings per acre. He has been 
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practicing agroforestry since the last 15 years and has harvested his trees 

once. He received a return of 1.5 lac/ acre.  

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops.  

He also plans to raise Orange (Kinnow) trees in certain part of his land as 

that would be a profitable venture. 

 

 

 

 

6 Piara Singh (Janaudi) 

 He has a landholding of 2 acres and practices boundary plantation of 

Eucalyptus trees. He has planted Wheat, maize and Bajra in his land. He 

planted the trees about 8-10 years ago and harvested those 3 years ago. As 

per his estimation, he received a profit of 84000 for the trees.  

He had procured the saplings from the government at a rate of Rs 2 per 

sapling. He receives water from the government tube well at a cost of Rs. 

36/ hour. 

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops. But given his 

small landholding he cannot afford to switch to planting trees only as that is 

his source of bread and butter. 

 

 

7 Daljeet Singh(Janaudi) 

 He has a landholding of 5 acres and has about 200 acres in the jungle. In his 

land he raises Maize and wheat in alternative seasons and plants Eucalyptus 

in the boundaries.  

 

In the jungle land (the one on which Section 5 is imposed) he has planted 

trees like Bamboo, Campbell, Khair.  

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops.  

Good quality saplings show better growth but not all saplings available in 

the area are of high quality and while buying it are not possible to know the 

quality of the same. 

 

He also pointed towards specific government schemes which are favorable 
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for the farmers like providing free saplings to farmers, providing labor and 

saplings to farmers for planting trees. He also pointed that farmers do not 

resort to loans and credit as that needs collateral and in most cases it is 

their personal land, and the farmers are avers to the proposition.  Also the 

loans available to the farmers vary on their produce and who guarantees 

them. In case of good recovery or a guaranteer with strong financial 

backing, the amount of credit facilitated to the farmer is also higher. 

 

 

 

8 Sher Singh(Janaudi) 

 He has a landholding of about 13 acres. He has planted only trees of 

Eucalyptus, Mango, Dek and Kinnow. He has been practicing the same for 

the past 16 years. He is an ex-service man and hence uses the land just as a 

source of extra income. Initially he could cultivate crops as well along with 

trees but after 3 years of planting the trees the crops are adversely affected. 

He has a personal tube well installed at a level of 400 feet below ground 

level. The water level is 180 feet below ground level.  

He also remarked that after 3 years, the need to water the trees is minimal. 

  

  

 He reports that if the spacing is as much as 20x 20 feet between the trees it 

is possible to cultivate crops as well along with the trees throughout the 

lifetime of the trees. In terms of boundary plantation the income from 

selling the wood after 8 years is about 60-70k/ acre and in case of 

plantation across the field the income amounts to 2 lac/acre.  

 

9 Ashok Kumar (Chakladiyan) 

 Hailing from the village of Chakladiyan, Hariana range has a landholding of 

2 acres. He has planted Eucalyptus in the fields six years ago. He 

intercropped it with chana for the first three years after planting the trees. 

He plans to only use labor to fell the trees and would transport it through 

rented vehicles. The cost per quintal would come down to Rs. 45. He used 

dam water only to irrigate the trees 

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops. He lost all his 

crops in a certain year due to the animal damage. 

 

 

10 Kamaljeet Singh (Chakladiyan) 
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 He has a land holding of about 3 acres on which he has been growing 

Eucalyptus for the past 10 years. He has planted it throughout the fields and 

plans to transport the wood on his own to the mandis. He procured the 

saplings from both government and private nurseries. 

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops.  

He reported no profits although the returns, as per him, amounts to about 

1-1.5 lac per acre after a period of 8 years. He pointed to the rising costs to 

be a reason for the same namely costs of planting, pesticides and felling 

charges. 

Water scarcity is a major issue that is affecting the farmers. 

 

 

 

 

11 Gurpreet Singh (Chakladiyan) 

 He has a land holding of about 5 acres. He has planted Eucalyptus on the 

boundary and also plated Kinnow throughout the field. He has recently 

started practicing agroforestry and planted the trees about 5 months back. 

Procurement of saplings was from private nurseries. He uses the dam water 

during the months it is available and uses tankers to irrigate his land in the 

months when the dam water is unavailable. In a day, he needs 11 trips of 

tanker and the total cost per day comes to about Rs. 55000. In the dry 

months the irrigation needs to be done once every 7 days. 

 

He plans to harvest the trees after 6 years. He would hire labor to harvest 

the same. He expected the just break even on his investment 

  

 This shows a clear case of lack of technical information. As seen in the area, 

if the trees are planted during the onset of the rains, the first year of the tree 

requires almost no irrigation. In the winter months, dam water is available 

and that would save on his costs of irrigation for the first year but he 

planted it in the month of January which made it necessary to expend on the 

irrigation through tankers.  

 

12 Nand Lal (Chakladiyan) 

 He has a landholding of 1 acre. He plants wheat and has planted Eucalyptus 

in the boundary. He has been practicing agroforestry since the last 10 years. 

He has harvested the trees once.  He uses the dam water in the winter 

months and uses tankers to irrigate in the summer months. During the time 
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of harvesting the trees he hires labor to feel the trees and transport the logs 

to the mandis.  

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops.  

Availability of labor is also an issue. As per my understanding, due to the 

small size of his landholding getting labor is difficult as it is available in 

those areas in bulk. And they cannot transport his logs alone to the mandis 

as wouldn’t cover the costs, so they would club his logs with some bigger 

order and hence the supply of labor in his case is small. 

 

 

13 Kashmir Singh (Chakladiyan) 

 He has a landholding of about 3.5 acres. He has planted Eucalyptus 

throughout the fields in about 2.5 acres of his land. He started this practice 

about 7-8 years ago. He hasn’t harvested the trees yet and hasn’t watered 

them since the first year. He planted it in the rains. He cultivates wheat in 

the one acre of his landholding for his sustenance. He will incur the cost of 

labor for felling and transporting the wood. He procured his trees from the 

private nurseries.  

  

 The main issues reported by him: 

Water scarcity is the main issue for shifting to tree cultivation from crop 

cultivation.  

As we see here a model, where the farmer did not use any irrigation modes 

and also sustains himself although he isn’t a large landowner. 

 

14 Arshpal Singh Ji (Chakladiyan) 

 He has a landholding of 3 acre. He has been cultivating Eucalyptus since the 

past 2 years. He has planted the trees throughout the field. For irrigation, he 

uses the dam water in the winter seasons and in the summers he doesn’t 

irrigate the trees. He procured the saplings from the private nursery at the 

cost of Rs.10. He expects to get a return of 2-3 k per tree after a period of 8 

years. Additionally he would be using labor for felling and transporting the 

trees. 

 

He intercrops the trees with oilseed, guara. He also practiced farming of 

wheat in the first 2 years.  

  

 He is very hopeful of the returns and keeps harvesting some trees every 

year and plant in the same area in order to sustain him. He feels the trees 
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are a very profitable mode for farmers. 

 

15 Paramveer Singh (Chakladiyan) 

 He has a landholding of 22 acres. He has been practicing agroforestry since 

1977. He has planted the trees throughout the fields. He intercrops the trees 

with oilseed, guara. He also practiced farming of wheat in the first 2 years. 

He doesn’t use any mode of irrigation for the trees when he isn’t 

intercropping it with oilseeds or other crops.  

 

As per his experience, the first harvest can be done after 6 years and can get 

quality plywood output.  

 

  

 As per him, the tree can produce output of bully and bala after 4 years the 

returns from which amount to 300 and 600 per quintal. And plywood 

produce would generate a return of 900 per quintal.  

 

 

 

 

16 Rakesh Kumar (Chakladiyan) 

 He has a landholding of 20 acres. He has been practicing boundary 

plantation of Eucalyptus. He has planted about 200 saplings per acre 

procured from the private nurseries. He began agroforestry about 2 years 

ago. He plans to move to planting trees throughout the fields.  

  

 The main issues reported by him: 

Animal scare due to which it is very difficult to cultivate crops. 

He pointed out that Poplar is not very well suited for growing as water 

needs are more; Eucalyptus on the other hand survives without water as 

well.  

 

17 Dharmesh (Chakladiyan) 

 He has a landholding of about 5 acres. He has planted the trees throughout 

the fields and has planted on an average 600 saplings per acre. He has been 

practicing agroforestry for the past 12 years and he last harvested the trees 

in 2007. He sold off his trees on about 1.5 acre for 6 lacs. He uses the water 

from the government tube well which amounts to a cost of 30 per hour. He 

irrigates his land only in summers in about 3-4 days. The water 

requirements then are about 4-5 hours per acre. So the cost per acre 

amounts to 150 per acre in every 4 days.  
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 The farmers find tree cultivation the new revolution for farmers.  

 

18 Thakur Som Singh (Sehjowal) 

 He has 4 acres of land and he practiced boundary plantation for the past 10 

years. He had planted about 250 saplings per acre in 4 acres of land. He 

raised maize, mustard, Bajra along with the trees. He planted both 

Eucalyptus and Poplar. He has harvested once and received a return of 4 lac 

from an area of 2.5 acres.  

  

 The main issues reported by him: 

Water scarcity is the main issue. The canal is 2.5 km from the settlement 

and pumps need to be installed at 300 feet below ground level.  

Secondly farmers lack information about the proper size in which they need 

to cut the logs. The private mandis always reduce the net wood sold by 10-

20 kg at the margin which leads to wastage and a loss of profits for the 

farmers. This can be taken care of with the government mandis and 

spreading proper information about the size in which the logs need to be 

cut. 

 

 

19 Arteet Singh  (Sehjowal) 

 He has a landholding of about 5 acres. In 2.5 acres f the same he has 

boundary plantation and in another 1 acre he has filed plantation of both 

Poplar and Eucalyptus. About 6 years ago he sold about 10-15 trees and 

gained a profit of almost 41000. He has his own tube well installed. 

  

 He preferred planting Eucalyptus as the marketing for the same is better as 

compared to Poplar. Also planting trees along the boundaries and 

cultivating crops is possible as the crops do not get affected much in that set 

up. 

 

20 Chait Raam ji  (Sehjowal) 

 He doesn’t own any land. He has a cost and revenue sharing model with the 

landlord for one season of planting trees in the field. He has taken an area of 

20 acres from a local landlord and he and the landlord share the costs and 

the revenues at 50:50 basis. He has planted saplings of Eucalyptus and 

cropped it with wheat and maize and also mustard (in summers). He has 

plated about 600-700 saplings per acre. He hasn’t harvested the trees even 

once and he plans to harvest them at the end of 6 years. He uses the dam 

water. 



    
 

  

 

Copyright © 2013 Rakshak Foundation. All Rights Reserved.                   Page | 65 
  

 

  

 The model can be replicated in other parts of Punjab in case farmers do not 

have enough land of their own, they can take land on rent from big 

landowners and undertake tree cultivation there.  

 

21 Kabar Singh (Shekhan) 

 He has a landholding of 2.5 acres. Two years ago he planted trees of 

Eucalyptus (3 acres) and Poplar (1 acre). He has cultivated groundnut along 

with the trees. He has a bore well of his own. He expects to earn a return of 

1- 1-5 lac/ acre at the end of 6 years.  

  

 

 

He finds purchase of saplings from government nurseries a hassle in terms 

of getting a receipt from the office and then getting the saplings from the 

nursery and hence prefers to procure the saplings from the private 

nurseries. 

 

22 Sansar Singh (Shekhan) 

 He owns 3 acres of land and has planted Eucalyptus throughout the farms 

for about 10 years. He raised maize along with the trees and the produce 

declined significantly post the second year of plantation. He expects a 

return of 2 lac per acre when he harvests this year. 

  

  

23 Sukhwinder Singh (Darapur) 

 He has 2 acres of land and has procured Eucalyptus saplings for the same 

form the private nurseries. He had planted the trees about 5 years ago and 

he expects to harvest them in another 2-3 years time. He also intercrops the 

trees with haldi which is an excellent crop to grow in the shade.  

  

 Various intercrops like Haldi, oilseed are a good option to harvest in the 

shade of the trees. The only problem is the lack of proper marketing for the 

same.  

 

 

24 Kewal Singh(Darapur) 

 He has a landholding of 4 acres and has planted Poplar on the boundaries 

along with wheat as the main crop. He started agroforestry 2 years ago. He 

has planted about 500 trees. 

  

 He expects a return of 2000 per tree after another 6 year time.  
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• On my visit to the Dholbaha dam on the 20th June 2013 the issue of water 

scarcity came to the fore. The dam is supposed to irrigate 12 villages 

downstream however due to lesser rains the water is sufficient to support 

only 2-3 villages in the area. But when the release water it feeds all the 12 

villages and the water left are not sufficient to cater to all the villages for the 

whole year. Hence the dam water is unavailable for all the villages for most 

part of the summers. When the dam was constructed it was supposed to fill 

to a level of 17 feet during rains but currently it fills up to only 11 feet.  

As suggested by the officials there, it is best to make the dam water 

available to only 2-3 villages downstream and provide borewell to the rest 

of the villages. 

 

• Interview with Rajinder Kaur,on 17th June 2013 

She is with a Self Help group. What is the problems farmers face here in 

terms of agriculture? 

Depleting water table is a serious issue in the semi hilly areas like 

Hoshiarpur. Second given the proximity of the sanctuary and other ban 

from wildlife hunting has resulted in the animals attacking the crops. One 

possible solution to avoid such issues plant more trees.  

Practice of agroforestry is mainly done by large scale farmers here due to 

simple reason of the commercial benefits. They plant the trees throughout 

the fields intercropped with wheat and haldi. Haldi is a popular intercrop to 

raise income. For small scale farmers, they plant mostly around the 

boundary. It is an additional income however high up in the hilly areas, the 

problem aggravates as the land owner by farmers mostly fall in the Forest 

Protected areas. So under Section 4 and 5, the farmers cannot harvest the 

trees as per their convenience. The government comes up with a mandate 

of harvesting after 5-10 years in those areas and the process of marking and 

then going in for harvesting appear too cumbersome to the farmers so they 

let the land lie fallow. Also since the land is away from their area of 

habitation, it creates trouble as other farmers can go and harvest their 

trees. This causes an added hindrance. Hence high up in the hilly areas, the 
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plantation of trees lessen. People lack incentives to make the effort to plant 

trees. Simplification of process is the need of the here.  

Cultivation of rice is only seen in the plain field areas. By various awareness 

camps organized by different self help groups, cultivation of rice is 

discouraged and also planting more trees is encouraged.  

Access to Credit: Krishi Credit card. Every farmer is issued a card on the 

basis of the size of his landholding. The limit of the credit depends on the 

size of his landholding. They can borrow and then use the fund for 

cultivation. 

Such a program can be initiated for planting trees. 

Middlemen play a very crucial role here in terms of helping the farmers sell 

off their produce. Big private players are not present in this region and 

hence most buyers are small scale. Hence Contract tree farming may not be 

a possibility. An example cited by her in terms of estimation, in 5 years of 

time, 4 acres of land, with boundary plantation OF Poplar led to an income 

of 8 lakh INR.  

• Interview with Satwant Singh ji and Ramdas ji revealed that the main 

reason of people not buying from the government nurseries even though 

they provide high quality clones at highly subsidized prices is that they are 

unaware of such nurseries. Private nurseries advertise lot more and hence 

people buy from them at higher costs. 

 

Questionnaire for field visit: 

In order to conduct a field survey, I plan to interview the farmers based on the size 

of their landholdings: 

In order to get a cost and returns each year during the life of the tree, I can 

interview farmers who have planted trees at differential points in time. For 

example, to get information regarding returns during year 1, I can interview a 

farmer who has planted the tree a year before. I plan to interview all farmers for all 

years since they planted the trees, but the turnout of the information might not be 

very high for successive years in the past.  

This is the set of questionnaire: 

• What is the size of your landholding?  
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• In which year did you start planting trees with your crops? 

• What is the variety of clone which is best suited (provides highest return)? 

• Where do you buy the saplings of the trees for? 

• What is the price of the saplings been over the past years? 

• How far is the nursery from where you buy the saplings? 

• How much of your field area have you planted trees in? Did you increase the 

area under agro-forestry over the years? 

• Did the irrigation needs increase post agro-forestry implementation? 

• When do you plan to harvest the trees? 

• How much was the produce of your crops over the years you started 

practicing agro-forestry? 

• What is the price you receive for the wood? 

• How much cost do you need to incur to prepare the wood to be sold off? 

(This includes the felling, loading and transportation charges) 

• At what rate can you borrow funds in your local area? What is the limit of 

sum you can borrow?  

• During which year (during the term of the agro-forestry implementation) 

did you borrow? How much did you borrow? What was the rate charged to 

you? Have you been able to clear off the debt? If yes, in which year? 

• Are there any commission agents in your village? Do you employ them to 

sell your wood? 

• If yes, how much do they pay you for the wood? 

• Any other specific problems? 

• How far is the timber market from the village? 

 

 

 Minutes of Mentor Meeting: 

Date:  June 5, 2013 

Time: 1:30 PM 

Duration of Discussion: 30 minutes 

Discussion:  

1. Mentor shared his feedback regarding the focus of the field visit.  

2. Mentor suggested to base models on the lines of how the government can 

formulate a regulated market for the timber from agroforestry. 

3. Mentor suggested me to understand the issues faced by the farmers, both 

small and large scale farmers and then suggest separate models for both. 

4. Mentor asked to clearly formulate the roles that various departments of the 

government would play in the models I come up with. 

5. Also discussed the itinerary of the field visit. 

 Action Items before next discussion: 
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1. Refining the questionnaire to focus on the difference in implementation of 

models for small and large scale farmers (1 hour). 

2. Get information about the area around Hoshiarpur in order to plan the field 

visit in a meaningful manner (1 day). 
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“The highest measure of democracy is neither the 

‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 

- A.D. Benoist 
 

 

Rakshak Foundation creates awareness domestically and internationally 

about the rights and responsibilities of citizens towards the society and 

state. Rakshak engages in and supports social and scientific research on 

public policy and social issues. 

 

 

 

 

 

     GET INSPIRED               IDENTIFY YOUR PASSION           GET INVOLVED 

 

 

Contact: 

Email: secretary@rakshakfoundation.org 

Website: www.rakshakfoundation.org 
 

Disclaimer: This report is an outcome of a student project and the content of this report represents the 

views of its author. Neither the report nor any of its parts represent the views of  Rakshak Foundation 

and/or any of its affiliates and officials in any capacity whatsoever. The figures and facts used in the 

report are only suggestive and cannot be used to initiate any legal proceedings against any person or 

organization. However, the author shall be extremely grateful to acknowledge any inaccuracies in the 

report brought to author’s notice.  

Please email your suggestions or concerns to:  hr@rakshakfoundation.org] 

 


