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CHAPTER 1
INTRODUCTION 

Punjab is an agriculture intensive state where traditional rice-wheat cropping system has  
contributed towards food security of the nation. The productivity of this system has stagnated,  
even declined in certain areas due to depletion of native nutrient reserves and emergence of their 
defi ciencies, lowering of under-ground water table and resurgence of insects and diseases due to  
over exploitation. This has accentuated the need for diversifi cation from this system. Agroforestry 
has emerged as one of the viable alternatives for diversifi cation from existing rice-wheat rotation.  

Diff erent tree species are traditionally grown in the various agroclimatic zones of the state. 
The main tree species adopted by the farmers on their agriculture fi elds as block and boundary 
plantations are poplar, eucalyptus and dek. Appropriate tree species, their quality planting material 
and remunerative crop combinations have to be selected for higher returns. The productivity and 
economic returns from the agroforestry systems can also be increased by adopting the appropriate 
cultural and management practices. 

National Forest Policy (1988) suggested that to maintain ecological balance and to meet the 
wood based needs there is a need to have at least one-third area of the country under forests. It 
further states that at least 60 per cent area in hills and 20 per cent in plains should be under forest 
cover. The demand for timber and other tree-based products is increasing day by day.  Only feasible 
alternative to fulfi ll such a demand would be adoption of agroforestry practice as this is one system 
that can provide both wood and food while at the same time conserve and rehabilitate ecosystem. 

As per the Forest Survey of India 2011 report, there is an increase of 10,000 ha of area under 
forest in the state of Punjab, which is mainly attributed to introduction of short rotation tree based 
agroforestry systems on farmers’ fi elds. Owing to the immediate need, the state government has 
envisaged to bring 2.0 lakh ha under agroforestry over the next fi ve years. Complimenting the 
diversifi cation plan is the ‘Green Punjab Mission’ under which the state government envisages 
to increase the area under trees from the existing seven to fi fteen per cent. To encourage ‘Crop 
Diversifi cation’ the Department of Forests and Wildlife Preservation Punjab is distributing superior 
plants of clonal eucalyptus and poplar free of cost to farmers of state. The income from harvest of 
trees raised under this scheme will be of the farmers. 

Tree based systems act as nutrient pumps by circulating the nutrients from deeper layers to 
the surface and add organic matter by leaf litter helping maintain soil health. It has been observed 
that poplar plantation added about 80 q/acre litterfall throughout its rotation of 6 years which 
returned about 70, 9, 53 and 147 kg/acre N, P, K and Ca, respectively in the plantation. With proper 
cultural and management practices of poplar based agroforestry system, farmers are producing on 
an average 100 q of wood/acre/year. Poplar wood being the sole raw material available to plywood 
industry of the region is likely to have sustained demand and market opportunities. Farmers of 
Punjab have achieved high economic returns by the adoption of poplar based agroforestry system.
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What is agroforestry?
It is growing trees and crops together on the same piece of land and it is not something new. 

Farmers have been practicing this for centuries. However, systematic and scientifi c method of 
combining trees and crops on a same unit of land to achieve higher economic returns has been  
named as agroforestry. 

Agroforestry practices followed in various agro climatic 
regions of Punjab

The state has been divided in the following six broad agro climatic 
regions:
1 Sub mountain undulating region
2. Undulating plain region
3. Central plain region
4. Western plain region
5. Western region
6. Flood plain region

Broadly trees are grown on farm lands as under:
1. Scattered trees – Sub-mountain region is having 

scattered trees on farmland. The farmers retain 
the local trees like khair, kikar, dhak, shisham, 
mango, amla, phulai, beri on their fi elds wherever 
they happen to regenerate naturally.  These plants 
provide fuel, fodder during lean period and also help 
in soil and moisture conservation.  In undulating 
plain region, where permanent irrigation source 
is available farmers also undertake block planting 
of poplar at wider spacing and inter-cultivate the 
agricultural crops. 

2. Boundary planting - This practice is suitable 
to all categories of farmers especially the small 
farmers who can grow trees and supplement their 
agricultural income without sacrifi cing any land 
from agricultural operations. These single or double 
rows of trees on fi eld bunds and irrigation channels 
grow quickly and fl ourish well as they get water 
and fertilizer applied to crops and do not have 
any competition for light and crown development. 
Boundary row of trees should preferably be planted 
in north-south direction to minimize the adverse 
eff ect of shade on adjoining crops. It is an established fact that the loss in crop yield is often 
compensated by the income generated from harvesting trees at the end of rotation period. 
Suitable farm-forestry tree species are: eucalyptus, poplar, subabul, mulberry, dek, toon, 
shisham etc. 
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3. Block planting – This is a practice of growing 
trees in rectangular or square planting pattern 
throughout the fi eld.  Farmers having large 
land holding mostly adopt this arrangement 
of tree planting. Important tree species for 
block planting are poplar, eucalyptus and 
dek. Many agricultural crops (wheat, potato, 
mustard, berseem, turmeric, sugarcane, etc.) 
can be profi tably raised intermixed with block 
plantations of trees. 

Trees for problematic regions 
In the western region of the state, there are some areas which are either sand dunes, water-

logged, or salt aff ected soils that need to be reclaimed and put under profi table utilization. Species 
that can be grown on these soils are listed below:

a. Water-logged soils – In some canal command areas there is problem of temporary or 
permanent water logging. Tree species that can be grown on these areas are willows, safeda, 
jamun, bamboos, kadam, sukhchain, arjun, etc.

b. Saline and alkali soils - The factors responsible for the formation of such soils are: arid and 
semi-arid climate, hard impervious pan in sub-soil region, high water table, impeded drainage 
and salt bearing substrate, excessive canal irrigation, and use of saline and brackish water. 
In saline soils (white kallar), remove salts from root zone by leaching with canal water and 
trench/furrow planting of jor-tor, jand, kikar, arjun, safeda etc. is recommended. In alkali/
sodic (black kallar) soils, apply gypsum, green manuring and ponding with good quality 
water. Pit auger hole planting of jand, kikar, jor-tor, arjun, farmah, sukhchain, safeda etc. is 
recommended on such soils.   

Important factors that support adoption of agroforestry: 
• Assured returns – this is especially important under rain-fed agriculture conditions where 

farmers are dependent on tree component during scarcity
• Increase in demand of forest products – demand of wood and wood based products is 

increasing with an increase in our population
• Better economic returns – as compared to traditional cropping system – already proved by 

adoption of poplar based agroforestry model in river bed areas of Punjab having normal pH 
and assured irrigation source

• Harvesting time  – can be adjusted depending on the market requirements
• System is less natural resource exhaustive – as compared to growing sole agriculture crops
• Sustainable system – as it improves soil, sequesters carbon, plays an important role in nutrient 

cycling etc.
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CHAPTER 2
AGROFORESTRY TREES OF PUNJAB

Farmers of Punjab are practicing intensive agriculture and putting all the eff orts not to leave 
any part of land uncultivated. In such a scenario only economically viable forest trees that are 
compatible with agriculture crops can be adopted. Few native and exotic trees fulfi ll such criteria 
and their cultural and management practices in an agroforestry system has been discussed in detail 
as under:

A. POPLAR 
The fast growing capability has made poplar attractive to the forest products industry and 

to the agricultural producers. The industry takes poplar as an alternative source of wood fi bre for 
plywood, paper and other timber based products. Farmers take poplar based agroforestry system as 
an economically viable option for crop diversifi cation than the natural resource depleting traditional 
wheat rice rotation. In addition to fast growing nature, its other qualities such as winter deciduous 
nature, straight bole, narrow crown, compatibility with agricultural crops, amenability to cultural 
and management practices have made this tree one of the best options for agroforestry. 

The soil type and irrigation facility are two important factors that help in deciding the site 
for poplar plantation. Poplar requires loam to sandy loam, deep fertile and well-drained soil with 
neutral pH. It does not grow well on saline, alkali, water logged and heavy clay soils. Frequent 
irrigation is required for the optimum growth of trees. 

In eighties, poplar based agroforestry system was adopted on a small scale but its compatibility 
with local agricultural practices, setting up of plywood mills and hence greater demand for poplar 
wood in the market and higher productivity has made it popular among the farmers. Growing of 
poplars as a short rotation woody crop involves intensive management more similar to agriculture. 

Important aspects of tree and crop management are:
• Selection of appropriate planting material 
• Tree planting  – spacing, direction, planting technique 
• Debudding, pruning etc. and  
• Intercropping includes –
 - Choice of crop that can grow under partial shade 
 - Selection of suitable variety, time of sowing, optimum seed rate
 - Number of irrigations, fertilizer dose etc.
• Insect pest management and wood weight estimation
1. Selection of appropriate planting material – Success of any program depends on the 

selection of planting material. It becomes more important in forestry due to long gestation 
period normally involved in forestry species. Plants can either be purchased from the nurseries 
of State Forest Department, Punjab Agricultural University or from well established private 
nurseries. Cuttings in the nursery should be made from one-year-old plants and not from side 
branches of mature trees that often result in poor growth in fi eld. Region wise recommended 
clones are as under:
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Central plain region: PL–1, PL–2, PL–3, PL–4, PL–5, L–47/88 and L–48/89. 
Semi-arid region: PL–3, PL–6, PL–7 and L–48/89.

2. Tree planting – 
Spacing - Trees can be planted on fi eld boundaries or in a block. The spacing and choice of 
planting depends on the size of land holding, management practices and objectives of farmer. 
For small or marginal farmers preferring boundary plantation, trees should preferably be 
planted in north – south row direction at a distance of 2.5–3 m. This row direction will minimize 
the shade eff ect of trees on adjoining crops. Farmers generally follow 5 x 4 m spacing for 
block plantation that accommodates about 200 plants per acre. It is recommended to increase 
distance between rows (8 m) and decrease distance with in rows (2.5 m) accommodating 
same number (200) of plants per unit area but signifi cantly increasing area for intercroping. 
In this 8 x 2.5 m spacing, the wider strip (8 m) should be used for growing crops and it should 
be in north-south row direction. 

 Planting technique - Prepare the pits of 15 –25 cm diameter with the help of auger or boki 
(used for boring water pump) up to depth about 100 cm. Plant one-year-old ETPs (entire 
transplants) in January – February before the rise of temperature. It is recommended to keep 
the ETPs with bare roots in running water for at least 48 hours to promote root buds. Before 
planting, treat the ETPs (bottom 1m) with Chlorpyriphos 20-EC (500 ml in 100 L water) and 
Emisan-6 (250 g in 100 L water) for 10 minutes each separately. After planting, fi ll the pits 
with topsoil mixed with 50 g urea and 85 g DAP (or 85 g urea and 250 g SSP) to promote 
root development. The loose soil in the pit should be properly compacted so that no air space 
is left. Do not fi ll the pits up to ground level so as to help retain some water in pit. The plants 
should be watered immediately after planting.

3. Pruning – In the fi rst year, debudding is done after rainy season to remove newly formed 
buds. This can be done by gently rubbing the stems with wet gunny bag up to lower one-third 
height of plant. Second year onwards, pruning should be done during winter season when tree 
are leaf less. This is important to produce quality timber with large clear bole free from knots. 
Avoid excessive pruning as it negatively aff ects growth of plants. Main emphasis in pruning 
should be to prune thick and vertical branches that compete with the main stem. Bordeaux 
paste (2 kg Copper sulphate + 3 kg Lime + 25 L water) should be applied on cut ends to avoid 
infection by pathogens.

4. Intercropping - Intercropping is the practice of planting crops in the rows between trees. 
This give farmers the benefi t of annually producing an income – generating crop in the poplar 
plantation while they continue growing the trees for 6-8 years. Intercropping is especially 
important where the relatively dry climate requires growers to irrigate poplar plantations. 
Trees and crops compete for both above ground (light) and below ground (moisture, 
nutrients) resources. Trees being a dominant component suppress the growth of underneath 
crops. Thus proper tree and crop management is required to make the system sustainable 
and economically viable. The intensity of shade increases with the each passing year as the 
trees become older, so one has to select appropriate shade tolerant crops. Further to minimize 
the above and below ground competition, regular pruning and cultural practices (irrigation, 
fertilization, etc.) need to be followed. 
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Selection of crops:
• All the rabi and kharif crops can be grown successfully under poplar plantations during the 

fi rst three years except paddy (Table 1). 
• In sugarcane growing regions of Punjab, farmers can economically grow sugarcane in the 

poplar plantations for the fi rst two years.
• Inter-cultivation of turmeric for the fi rst four years is also profi table. 
• Where mentha processing plant is available, mentha can be successfully grown with poplar 

for initial 2-3 years.  
• During kharif season, for the fi rst 3-4 years of plantation, various fodders like sorghum, 

cowpea and bajra can be grown successfully. 
• Poplar being winter deciduous tree, almost all rabi crops like wheat, mustard, potato, oats, 

berseem, etc. can be raised throughout the tree rotation. 
• Wheat is one of the most profi table crops that can be grown successfully in any region of the 

Punjab right from planting till harvesting of the poplars.
• Wheat varieties PBW 725, PBW 677 and WH 1105 perform well intermixed in poplar 

plantations. Even more than 60 per cent of sole crop yield of wheat can be produced in poplar 
plantation of six year age. For obtaining better grain yield of wheat under poplar, sow these 
wheat varieties in the fi rst fortnight of November. Delayed sowing signifi cantly reduces the 
grain yield as it coincides with the poplar leaf fall that hinders seed emergence.

• Application of 25 per cent higher seed rate and nitrogenous fertilizer to the intercropped 
wheat is advisable for obtaining higher grain yield in later years and promotes growth of 
poplar than the recommended practices for sole wheat.

• Vegetables like spinach, radish and cabbage remain fresh for longer period under trees and 
have been found suitable for cultivation under poplars. 

• Production of fl owers especially sweet william and marigold under poplars can also prove to 
be remunerative. 

Table 1. Crops that could be successfully grown under diff erent aged poplar

Year Kharif Rabi Annual
1 Mentha, Mung, Maize,  Sorghum, 

Arvi
Wheat, Mustard, Potato, 
Marigold

Turmeric, Sugarcane

2 Mentha, Mung, Bajra, Sorghum, 
Cowpea, Arvi

Wheat, Mustard, Potato, 
Berseem, Oats, Marigold

Turmeric, Sugarcane

3 Bajra, Cowpea, Arvi Wheat, Potato,  Mustard, 
Berseem, Oats, Marigold

Turmeric

4-6 Not economical to grow crops Wheat, Potato, Mustard, 
Berseem, Oats

-

In an agroforestry system, the competition among diff erent components is high and it often leads 
to reduction of crop yield as compared to crop grown in open. The percent yield reduction of crops 
often increases with the age of trees and it varies from 10 to 46 per cent from fi rst to six-year-old 
plantation (Table 2). 
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Table 2. Wheat yield under diff erent aged poplar plantations

Age of poplar 
(years)

Mean height
(m)

Girth
(cm)

Grain yield 
(q/acre)

Yield reduction 
(%)

1 8.3 23.2 17.6 10.2

2 12.6 45.8 16.2 17.5
3 15.7 54.3 14.7 25.3
4 18.2 63.1 12.8 24.8
5 18.9 66.6 12.3 37.5
6 21.1 71.6 10.5 46.6

           Control (under open conditions): 19.6 q/acre

The yield of various kharif and rabi crops under poplar plantation during diff erent years of 
its age is given in Table 3.

Table 3 : Yield of kharif and rabi crops under poplar plantation 

Crops Yield (q/acre) under diff erent aged poplar

1st yr 2nd yr 3rd yr 4th yr 5th yr 6th yr
Bajra 172 165 109 66 34.4 26

Moong 4.12 3.48 2.88 2.12 1.04 0.84
Turmeric 79.2 76.4 75.2 62.8 42.4 38.4
Potato 86 77.6 74 69.2 45.6 47.6
Berseem 170 137 134 116 98 78

The monetary losses in terms of crop yield are often compensated from the sale of wood at 
end of rotation. Timber yield from 6-year poplar block plantation varies from 80-110 q/acre/yr 
depending on the management practices followed by diff erent growers. 

5.  Irrigation – Poplar being fast growing tree, requires lot of water especially during growing 
season from April-October. During fi rst year, after transplanting more frequent irrigation 
(once a week) is required. Subsequently, irrigate fortnightly during October-February and 
at 7-10 days interval during March-June. Trees are usually provided irrigation as per the 
requirement of crops. Sometimes trees suff er badly for the want of irrigation especially 
during growing season. Common example of this is wheat ripening and harvesting stage. For 
proper irrigation, each row of poplar trees should have an independent channel throughout the 
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rotation age. The intercrops should be grown in the area 
between two such rows. The growth parameters of trees 
in channels are higher than those without channels. This 
way trees are saved from any water stress during wheat 
maturity period (April). 

6. Nutrient requirement of poplar in agroforestry 
systems – In agroforestry systems, better tree height 
and girth of poplar can be obtained with the application 
of N as depicted in Table 4. Every year, apply 1/3rd N 
during May after harvesting of the intercrop, 1/3rd N in July and the remaining 1/3rd N in 
September. These doses are for the soils which are medium in available N. There is no need 
of P application to poplar every year.

Table 4. Fertilizer requirement of poplar in agroforestry systems 

Growth year Nitrogen (g/plant) Urea (g/plant) Area of application
1 80 170 1 m diameter ring
2 120 260 2 m diameter ring
3 160 350 3 m wide strip (1.5 m on both 

sides of tree row)
4 200 430 - do -
5 240 520 - do -
6 280 610 - do -

In low N soils, apply 25% more and in high N soils apply 25% less fertilizer than the above doses.

Zn defi ciency – Defi ciency of Zn has been reported in 
poplar plantations in Punjab. The defi ciency symptoms of 
Zn initially appear on the recently matured leaves (5th or 6th 
leaf from top of branch) in plantations as well as in nurseries. 
The defi ciency is exhibited by irregular interveinal yellowing 
of leaves. In case of severe defi ciency, the veins also start 
turning yellow. 

In poplar nursery, this defi ciency can be ameliorated by 
application of 40 kg zinc sulphate heptahydrate (21% Zn) or 
25 kg zinc sulphate monohydrate (33% Zn) per acre in Zn-
defi cient soils at the time of planting of nursery. The dose 
should be repeated after 2 years if nursery is sown at the same site. 

In poplar plantations, apply 100, 200 and 300 g/plant zinc sulphate heptahydrate or 60, 120 
and 180 g/plant zinc sulphate monohydrate in Zn-defi cient soils during 1st, 3rd and 5th year of poplar 
growth in 1 m diameter ring, 2 m diameter ring or 3 m wide strip (1.5 m on each side of tree row), 
respectively around the plants after harvesting of the rabi intercrop. 
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7. Insect pests 
Poplar is attacked by two leaf defoliators, one bark eating caterpillar and stem borer.

a) Poplar Leaf Defoliators (PLD)
Clostera fulgurita is a major defoliator of poplar resulting in severe damage in nursery 

as well as plantations. The incidence of the insect was recorded in all three agroclimatic zones. 
However, its per cent incidence is more in central zone (75-80) followed by sub-mountainous (40-
90) and southern arid zone (25-30). The incidence is low in semiarid regions and is scattered but 
the population is high in certain pockets. The peak period of activity is from July to November with 
two distinct peaks during July and October. It lays light yellow coloured eggs in clusters formed 
of many rows on the leaves and twigs (rarely). Full grown larvae is pale brown covered sparsely 
with short pale hairs. Pupation takes place in leaves, branches and trunk of the tree. There are ten 
generations per year.

Clostera restitura is a serious defoliator often resulting in complete defoliation. It has been 
recorded in all districts of sub-mountainous and southern arid zone. The per cent incidence of insect 
pest was recorded highest in southern arid zone (75-100) followed by sub-mountainous (30-80) and 
central plains (30-40). The female lays creamy round eggs in clusters which exhibit two reddish 
lines in two days of development. The full grown larva has a brown head, straw coloured body 
and light brown, creamy hairs. The pupa is smaller compared to C. fulgurita and is light brown in 
colour. Pupation takes place in leaves, branches and trunk of the tree. There are eight generations/
year. The peak period of activity is from July to November with peak population during Oct.-Nov.

The defoliator larvae feed on the green matter of leaves when young. However, older larvae 
feed on the entire leaf leaving only the veins behind. Defoliation is common during September 
and October. Zonal surveys of Punjab State indicated that there were marked diff erences in the 
distribution of C. restitura and C. fulgurita throughout the state. High incidence of C. restitura 
was noticed in southwestern zone whereas incidence of C. fulgurita was more in kandi zone. Zonal 
incidence on extrapolation indicated that C. restitura can tolerate relatively much wider range of 
temperature and humidity owing to its high abundance in central zone and southwestern zone. 
However, C. fulgurita prefers mild temperature and high humidity areas.                                    

b)  Poplar leaf webber
Asphadastis cryphomycha eats away all the leaf tissue by webbing two leaves together 

and feeding inside. Insect damage has been recorded in all the three agroclimatic zones. Per cent 
incidence of the insect pest was recorded highest in central plains (75-85) followed closely by 
sub-mountainous (50-90) and southern arid zone (30-35). Freshly laid eggs are elliptical or oval 



Agroforestry -  A viable option for crop diversifi cation in Punjab10

with creamy white to light yellow in colour. Newly hatched larvae 
are creamy white and pupa is yellow initially which changes to dark 
brown fi nally. The general body colour of the moth is dusky brown. 
The webber appears from March and is active upto December. The 
maximum incidence was observed during April-June and September- 
November. 

Management of Poplar Leaf Defoliators: Cultural practices 
followed to raise intercrops in poplar agroforestry plantation help in 
reducing the population load of the defoliator larvae in the subsequent 
year. The pupae of the defoliator (which are enclosed in leaf folds) 
fallen on the ground during deciduous phase are either cut or burried in soil due to ploughing, 
tilling and irrigation practices which result in lower incidence. Also, poplar raised along with crops 
gets proper care resulting in healthy and robust stand which is inherently less prone to defoliators 
attack. In case of fallow plantations, deep ploughing especially during winter (December) reduces 
the defoliator population as in the case of intercropped plantations. Plants should be sprayed 
alternatively with Ekalux 25EC @ 2 L (Quinalphos) or Curacron 50EC (Profenophos) @ 1 L using 
500 litres of water per hectare. Collect and destroy yellow creamy egg masses laid on leaves by 
burning or crushing them.  Plough the fi eld 2–3 times in December to bury pupae in soil debris. 
Grow resistant poplar clones (L 47/88; L 48/89) to reduce attack of defoliator in nursery and 
subsequently in plantations. Spray should be usually done during evening hours.
c) Bark eating caterpillar

Indarbela quadrinotata is a serious and major pest of poplar 
in Punjab. Extent of damage caused by this insect in kandi, central 
and southwest agroclimatic zones of Punjab varied from 10-25, 20-
25 and 20-30 per cent, respectively. The attack is more pronounced 
in plantations where it causes heavy qualitative and quantitative 
loss. The neglected plantations are more prone to the attack of this 
insect. Repeated and severe attack by this insect for 2-3 years results 
in complete death of the plant. The peak activity period of the pest 
extends from July to October. The larvae of the insect are usually 
nocturnal feeders. The feeding during the daytime has also been reported in the fi eld. Larvae feed 
on the bark while covering their body with web made of frass of wood and faecal pellets. The 
damage is externally visible as thick, ribbon like, silken webs running on the bark of main stem and 
branches especially near the forks. The larvae also make L-shaped tunnels in the trunk usually at 
the junction of the branches.  Pupation takes place inside the tunnel.

Management: Dissolve 2.5 ml Dursban 20 EC per litre water or 1.5 ml Thiodan 35 EC 
per litre water or 2 ml Ekalux 25 EC per litre water to get the required concentration of the spray 
material. Spray can be done using a foot sprayer or power sprayer mounted on tractor trolly using 
500 L of water/ha. If the problem persists even after 10-15 days after fi rst spray, a second spray can 
be done using a diff erent insecticide.                                          
d)  Poplar stem borer

Apriona cinerea makes circuitous tunnel/gallery formations in the branches and stem of the 
host plants make the plants weak and unsuitable for timber purposes. The trunk and branches are 
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hollowed out. Mostly 1-3 years old plants are more prone to attack and older ones are free from 
attack.  Extent of damage caused by this insect in kandi, central and southwest agroclimatic zones 
of Punjab varied from 2-5 per cent. 

In the nursery, the grubs bore through the stools and make circuitous 
galleries downwards reaching the roots, in older trees in plantation through 
branches of main stem and to the trunk. They make circuitous holes in the 
outer epidermis at an interval of 10 to 12 cm for throwing out their excreta 
and chewed wood fi bre. Each grub makes 8 to 10 holes. Ultimately all the 
grubs in diff erent branches come down in the main trunk which is hollowed 
out inside. A number of grubs may be found on a single tree. The grubs 
feed till October reaching the trunk by then, remain quiescent during winter 
and resume the feeding activity in the following March, undergo hibernation 
again during winter and become pupae and adult in the following summer 
completing their life cycle in two years. The larvae bore into tender shoots/
branches and make tunnels in branches and stem, hence plant become weak 
and break with winds. 

Management: Prune the infected branches in August-September 
before larvae enter the main stem. Locate all ejection holes for live infection 
in each tree and plug them with wet clay, leaving only lowermost hole untouched. Inject into this 
lowest hole 2 ml of Dursban 20 EC (Chlorpyriphos) or 5 ml of paradichlorobenzene saturated in 
kerosene oil. Avoid planting of other collateral hosts like mulberry and apple in the vicinity of 
poplar plantation.

e) Leaf spots
Leaf spots diseases are caused by various pathogens like Cercospora 

spp., Dreschlera spp. and Myrothecium spp. The leaf spots are generally 
formed during and after a rainy season in both nursery and plantations. The 
infection is usually from the last season infected leaves lying buried under 
soil. Thus the spots are fi rst observed from the lower leaves of tree.

Management: Avoid raising nursery on the same piece of land every 
year. In case of fellow plantations, deep ploughing during winter will help 
bury and early decomposition of leaves. Spray Tilt 25 EC 0.1% or Folicar 
0.1% or Dithane M45 + Bavistan 50 WP (0.3+0.1%) before the start of rains. 
Repeat spray at 15 days intervals.                                                             

8. Silvi-horticulture 
It is growing of fruit and forest trees on a same unit of land. There 

are two arrangements for planting poplar in an orchard – boundary 
and block plantation.  Boundary planting is usually preferred where 
shelter is required. Whereas block plantation of poplar with fruit 
trees are planted where farmers want to go for intensive farming to 
supplement their income. Fruit trees usually come in bearing after 
4-5 years and initially being small in size occupy lesser space. Thus 
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to effi  ciently utilize space, fruit trees such as citrus, guava, ber etc. 
are planted at their recommended spacing and in-between tree rows 
poplar is planted. By the time poplar shade starts negatively aff ecting 
growth of fruit trees it is harvested. In addition to economic returns 
by sale of poplar wood it moderates the microclimate of orchard and 
protects fruit trees from extremes of weather. 
9. Productivity of Poplar based agroforestry system

The overall productivity of a system is one of the important factors that decide the success 
of any system. Systematic planting of fast growing trees has pushed the productivity levels to 
many folds. In this region, productivity up to 100 q/acre/yr has been achieved through intensive 
management practices of poplar based agroforestry system. 
10.  Weight estimation

The trees are ready to harvest when they attain a girth of about 90 cm. Trees on farm boundaries 
attain this girth early as compared to trees in block plantation. Total timber volume or weight can 
be calculated based on height or diameter of standing trees. As tree girth is easy to measure thus the 
weight tables must be consulted to have a rough idea of timber in a plantation (Table 5). Thus based 
on the market price of poplar wood farmer can estimate the returns from a plantation. Preferably 
sell standing trees as it is sold on weight basis.  

Poplar based agroforestry system is economically viable and could be adopted as one of the 
viable options of crop diversifi cation. Caution is that this system is economically viable only under 
appropriate site conditions and with execution of proper cultural and management practices.           

Table 5.  Local weight table for poplar based on girth at breast height

S No. Girth  (cm) Girth (inches) Fresh wt. (q/tree)
1 60 24 1.6
2 65 26 2.0
3 70 28 2.5
4 75 30 3.1 
5 80 32 3.7 
6 85 34 4.5 
7 90 36 5.3 
8 95 38 6.3 
9 100 40 7.4 
10 105 42 8.5

B. EUCALYPTUS
Eucalyptus is a versatile tree that can be grown almost anywhere. This is traditionally 

propagated through seeds thus rendering plants with wide variation in bole girth and height. 
Generally in a seed raised plantation, one-fourth plants are above average, one fourth below 
average and about half are of average quality and volume. The clonal technology has covered such 
drawbacks and given a tremendous potential to manifold increase in productivity and signifi cant 
improvement in uniformity and quality of wood. Traditionally eucalyptus is grown as boundary 
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plantation as compared to block plantation. Higher productivity of clonal planting material 
encouraged farmers to take up block plantation of Eucalyptus. It has been observed that farmers 
give better management to clonal plantations than for seedling origin. The main reason behind this 
is higher initial cost of clonal material (Rs. 10-12/ plant) in comparison to seedlings (Rs. 1.0 – 2.0 
/ plant). The tree characteristics such as fast growing nature, straight stem, self-pruning, clear bole 
and narrow crown suits well for its adoption as a potential agroforestry tree in this region. 
1. Selection of appropriate planting material – This is very important for success of any 

program.  The decision to plant seedling or clonal material is little hard for farmers comparing 
the initial cost of planting material. However it has been observed that the higher cost of 
clonal planting material is compensated by the average two to three fold productivity of 
clonal plantations. Clonal plants can either be purchased from the nurseries of State Forest 
Department, Punjab Agricultural University or from well established private nurseries. 

2. Tree planting – 
 Spacing - Trees could be planted on fi eld boundaries or in a block. The spacing and choice 

of planting depends on the size of land holding, management practices and objectives of 
farmer. Small or marginal farmers prefer boundary plantation and trees should preferably be 
planted in north – south row direction at a distance of 2 m. The spacing of 4 x 2 m is generally 
followed for block plantation that accommodates about 500 plants per acre. Agroforestry 
can be practiced in this spacing provided trees are maintained for pole woods that are often 
harvested after 3-4 years.  If agroforestry is to be practiced for longer duration, wider spacing 
of 8 x 2 m can be followed. 

 Planting technique – Dig the pits about 60 cm deep and refi ll the pits to maintain planting 
depth of about 30 cm. Treat the pit soil with Chlorpyriphos 20-EC @ 2 ml per L water per 
plant and Emisan-6 @ 2.0 gm per L water per plant separately. The rooted plants along with 
ball of vermiculite should be gently pushed out of tray and planted in March-April or July-
August. After planting, fi ll the pits with topsoil mixed with FYM. The loose soil in the pit 
should be properly compacted so that no air space is left. Do not fi ll the pits up to ground 
level as this will help retain some water in pit. The plants should be watered immediately after 
planting.

3.  Pruning – Eucalyptus branches shed on their own. In case some thick side branches or leader 
develops it should be removed. Apply Bordeaux paste (2 kg copper sulphate + 3 kg Lime + 
25 L water) on cut ends to restrict entry of pathogens.

4. Intercropping – Intercropping is recommended as it indirectly leads to better growth of trees. 
Regular irrigation and fertilizer application to crops benefi t to trees along with intercrops. 
Proper tree and crop management is required to make the system economically viable. The 
intensity of shade increases year after year as the trees become older so one has to select 
appropriate shade tolerant crops and standard cultural practices (irrigation, fertilization etc.) 
that benefi t the system. 

 Selection of crop:
•  Leaf exudates are reported to have an allelophatic eff ect on adjoining crops, so one has 

to be careful in selection of appropriate intercrops. 
•  Fast growing taller plants such as sugarcane, sunfl ower, sorghum etc. should be avoided 

during the fi rst year as these may suppress young plants.
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•  During rabi season, wheat, mustard, potato and fodders like barseem and oats can be 
successfully grown at least during fi rst two years.

•  During kharif season, fodders like sorghum and bajra can be grown successfully after the 
fi rst year of planting. Out of fodders, cowpea and bajra yield higher than sorghum during 
initial two years. 

•  However after 4th year of plantation (4 x 2 m), yield of these intercrops reduces drastically 
because of dense shade. This is the stage when trees attain suffi  cient height and girth to 
be sold as poles thus could be harvested. 

•  In comparison to poplar, the yield reduction of intercrops over the period of time is 
higher under eucalyptus.  

5. Irrigation – There is lot of controversy regarding the water requirement of Eucalyptus. It 
requires frequent but light irrigation especially during the fi rst year for better establishment 
and survival under fi eld conditions. Two to three irrigations per month during summer and 
one irrigation per month during winter are suffi  cient for optimum growth. Light irrigation 
should be provided through channels as heavy irrigation by fl ooding may uproot plants in 
strong winds.

6. Nutrient requirement of Eucalyptus – For getting better productivity from plantations, 
proper nutrition schedule to the plantations should be followed (Table 6). At planting time 
apply 50 gram single super phosphate (SSP) per plant. 

Table 6. Year wise fertilizer application to Eucalyptus (gram/plant)

Growth year Group 1                 or                   Group 2 Muriate of 
Potash (MOP)Urea       and       SSP Urea        and       DAP

1 65 125 45 50 35
2 130 250 95 90 65
3 200 375 150 130 100
4 260 500 190 170 135
5 325 625 235 220 165
6 390 750 285 260 200

*Apply only - if soil testing shows defi ciency of potash (Available K2O < 55 kg/acre).

Method and time of application: During 1st and 2nd year - apply in 1 m diameter ring around 
the tree. During 3rd to 6th year - apply in 2 m diameter ring around the tree. Every year, apply whole 
of DAP/SSP, MOP and 1/3rd urea in April, 1/3rd urea in July and the remaining 1/3rd in October.

Iron defi ciency – Defi ciency of iron (Fe) is reported in Eucalyptus 
plantation in Punjab. Defi ciency is exhibited by yellowing of younger 
leaves which extends towards the older leaves. In advance stage, the leaves 
have a bleached appearance. Four to fi ve sprays of 0.25% (250 g FeSO4 
.7 H2O in 100 litres water) and 0.50% (500 g FeSO4.7 H2O in 100 litres 
water) in nursery and plantations, respectively were found better than other 
treatments to ameliorate the Fe defi ciency.  The defi ciency can also be 
corrected by application of 50-200 gram chelated iron to the soil
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7. Insect Pests 
Eucalyptus in Punjab is primarily attacked by termites and Eucalyptus gall wasp.  

a) Termite damage:
Termite damage in forest nurseries and plantations is of widespread nature though the 
incidence and attack varies with species and locality. Damage to the root system of seedlings, 
tap roots and lateral roots of trees is very common. In nurseries, it assumes serious proportions 
and often results in total loss. In nurseries, the aff ected plants show the signs of yellowing and 
wilting of apical leaves and ultimately death. Peak Period: March–October.  Control: Drench 
the soil with Chlorpyriphos 20 EC @ 2 L per acre. Add 2 L Chlorpyriphos in 1 L of water and 
then thoroughly mix the solution with 20 kg of sand and spread over 1 acre plantation area 
followed by light irrigation. Destroy all the termetaria in the nursery or nearby areas. Flood 
the termetaria with Chlorpyriphos 20 EC using same dose as above (At least 200-250 litres 
water should be used).

b) Eucalyptus gall wasp : (Leptocybe invasa) 
In Punjab, the pest was recorded for the fi rst time in 2009. Wasp attack nurseries, coppice 
shoots and young plantations. Visual survey of Eucalyptus plantations and nurseries was 
conducted in Punjab. The presence of Eucalyptus gall wasps indicated by bump shaped galls 
on the leaf midrib, petioles, stem and leaves with numerous galls, visible on both sides of 
the leaves. The infestation led to multiple shoot formation and reduction in size of the leaves 
in the canopy. Young plants (up to 3-4 month old) exhibited multiple shoots formation and 
numerous galls on the leaves such that, severely infested plants were bending and drooping 
to the ground. The plants remain stunted in growth and die in severe cases.
The damage was comparatively less in the drier regions of Punjab than the humid 
submountaneous tract. In some of the young (less than one year old) plantations (Hoshiarpur) 
100 % plants have been infested and farmers had to uproot and replace the clonal plants.  
Young plants with fresh shoots both in the nursery and the plantations were mostly aff ected 
while the old trees with mature leaves and branches were less aff ected though few galls were 
observed on leaves/petioles of the leaves. Seedling plants were more susceptible to the gall 
wasp as compared to the clonal seedlings. Eucalyptus clones C-413 and C-288 exhibited 
comparative tolerance to the gall wasp. 

 Management: Acetemaprid (Pride) 20 SP @ 0.2 g/L, Thiomethoxam (Actara) 25 WG @ 
0.3 g/L and Imidacloprid 17.8 SL/ 0.5 ml/L have shown promise in controlling the wasp. 
However, repetition of spray after 15 and 30 days in necessary for maintaining gall free 
nursery. 
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c) Eucalyptus stem blight
 Recently dying of Eucalyptus leaves and branches was 

reported in the districts of Hoshiarpur and Nawanshehar. 
Two leaf spot fungus viz. Cylindrocladium scoparium and 
Cercospora eucalypti cause leaf spots during rainy season 
resulting in severe leaf defoliation and subsequently lead 
to the attack of die back pathogens. Cryptosporiopsis 
eucalytii has been detected causing shoot blight and 
dieback/canker, further Colletotrichum spp and Diplodia 
spp have also been found associated with these cankars and die back of young plantations. 

 Management: The mortality can be controlled by spraying Bavistin 50 WP @ 1 g/ L or Tilt 
25 EC @ 1 ml/L alternatively. In all, 2-3 sprays may be done.

8. Silvi-horticulture 
There are two arrangements for planting Eucalyptus in an orchard – boundary and block 

plantation.  Boundary planting of Eucalyptus can be found in almost all the orchards. Block 
plantation of Eucalyptus with fruit trees can be undertaken where farmers want to go for intensive 
farming to supplement their income. Common fruit trees that are usually grown with Eucalyptus
are citrus and mango. In addition to economic returns by sale of Eucalyptus wood it moderates the 
microclimate of orchard and protects fruit trees from the extremes of weather. 

9. Productivity of Eucalyptus based agroforestry system
The overall productivity of a system is one of the important factors that decide the success of 

any system. Systematic planting of fast growing trees has pushed the productivity levels to many 
folds. In this region, productivity of clonal Eucalyptus plantations is 2 to 3 times higher compared 
to normal seedlings on comparable sites and a large number of farmers have harvested about 150 
q/acre/year at 5 years rotation. 

10. Weight estimation
The trees are ready to harvest when they attain a girth of about 90 cm. Harvesting should 

preferably be done from November to February or during rainy season. Total timber weight can be 
calculated based on height and / or girth of standing trees. As tree girth is easy to measure thus the 
weight tables must be consulted to have a rough idea of timber in a plantation (Table 7). Based on 
the market price of Eucalyptus wood, farmer can estimate the returns from a plantation. 

Generally farmers are hesitant to plant Eucalyptus on their farms due to its much publicized 
high water requirement and allelopathic eff ect on adjoining crops. But with the introduction of 
clonal technology, farmers have shown great interest in superior Eucalyptus clones owing to their 
uniform growth and higher productivity.
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Table 7.  Local weight table of eucalyptus based on girth at breast height

S No. Girth  (cm) Girth (inches) Fresh wt. (q / tree)
1 60 24 2.5
2 65 26 3.0
3 70 28 3.5
4 75 30 4.1
5 80 32 4.8
6 85 34 5.5
7 90 36 6.3
8 95 38 7.1
9 100 40 8.0
10 105 42 8.9

C. DEK
Dek is commonly planted on fi eld boundaries. However, during recent 

years farmers have started planting dek as blocks in fi elds along with crops. 
Due to its fast growing and deciduous nature it is considered as one of the 
viable options for introduction of fast growing tree species on farmlands. It can 
be grown on variety of soils ranging from light to heavy texture, even in saline 
and alkaline conditions. 

1. Selection of appropriate planting material – Good quality planting 
material should be procured for a successful agroforestry programme. 
Plants prepared from cuttings of a straight and healthy mother tree would 
produce quality planting stock. Burma dek has straight stem, narrow crown 
and grows faster than common dek. Such superior germplasm should be 
preferred for agroforestry system. Plants can either be purchased from 
the nurseries of State Forest Department, Punjab Agricultural University 
or from well established private nurseries. 

2. Tree planting – 
Planting technique and spacing – Dek can be planted bare-rooted in the month of February 
when the seedlings are leafl ess or along with the earth ball in the rainy season. About six 
month old seedlings should be planted in 60 x 60 cm pits fi lled with soil and FYM in ratio of 
1:1. Planting should be done in spacing of 7 x 3 m i.e. wider distance (7 m) between rows and 
3 m distance within rows. The wider strip should be in north – south direction and used for 
growing crops. Plant trees at 3 m distance on fi eld boundaries.

3. Pruning – It is necessary in dek because of spreading nature of plants. Prune thick branches 
in winter to maintain a single leader. Apply Bordeaux paste at the cut ends.

4. Intercropping - Intercropping gives additional economic benefi t to farmers in addition to 
benefi ting the trees. The growth of trees improves due to the fertilizers and irrigation applied 
to the crops. Those crops should be selected which can tolerate the shade eff ect of trees.

 Selection of crops:
• Dek is a winter deciduous tree; therefore almost all rabi crops like wheat, mustard, 
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potato, barley, oats, berseem, etc. can be raised throughout whole rotation of the tree.
• During initial 3-4 years, kharif crops such as sorghum, bajra, moong, turmeric can be 

sown under dek. 
• Prefer early sowing of kharif crops before appearance of huge fl ush of new leaves to 

reduce the eff ect of heavy shade on the intercrops.
• Apply 25% additional seed and fertilizers than recommended to crops grown in block 

plantation of dek.
5. Nutrient requirement of dek in agroforestry system: In an agroforestry system (200 plants/

acre), the tree height and girth of dek were the highest with the application of  N as depicted 
in Table 8. Apply 1/3rd N during May after harvesting of intercrop, 1/3rd N in July and the 
remaining 1/3rd N in September. These doses are for the soils which are medium in available 
N. There is no need of P application to dek every year.

Table 8. Fertilizer requirement of dek in agroforestry systems (200 plants/acre)

Growth year Nitrogen (g/plant) Urea (g/plant) Area of application
1 60 130 1 m diameter ring
2 90 195 2 m diameter ring
3 120 260 3 m wide strip (1.5 m on both 

sides of tree row)
4 150 325 - do -
5 180 390 - do -
6 210 455 - do -

In low N soils, apply 25% more and in high N soils apply 25% less fertilizer than the above doses.

6. Productivity of dek based agroforestry system
Productivity of Burma dek is higher than the normal dek. The trees should be harvested in the 

beginning of winter. Dek wood is widely used for furniture frames, window doors and packing cases.

Economic analysis of trees in agroforestry system
Based on research trials and data collected from farmers’ fi elds, the returns from poplar, 

eucalyptus and dek plantations are given in the following table:

Tree species Spacing
(m)

Rotation
(years)

Number of 
trees / acre

Returns
(Rs. / acre / year)

Poplar (block plantation) 8 x 2.5 or 5 x 4 6 - 8 200 70,000 – 80,000*
Poplar (boundary plantation) 3.0 6 80 25,000 – 30,000
Eucalyptus – clonal (block plantation) 4 x 2 4 (poles) 500 30,000 – 35,000
Eucalyptus – clonal (block plantation) 4 x 4 7-8 250 60,000 – 70,000
Dek (block plantation) 7 x 3 or 5 x 4 7 -8 200 45,000 – 55,000*

* Income from wheat intercrop added.
Adoption of fast growing tree based agroforestry models and their proper cultural and 

management practices often leads to high economic returns compared to traditionally followed 
rice-wheat rotation. 
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CHAPTER 3
POTENTIAL AGROFORESTRY TREES OF PUNJAB 

A tree species is considered suitable for agroforestry if it is having majority of the following 
characteristics: fast growing nature, straight trunk, clear bole, less branches, narrow crown, self 
pruning nature, positive eff ect of litter fall and its decomposition on soil and with crops, good 
marketability, etc. Keeping the above characteristics in mind, some tree species that could be 
potentially grown in agroforestry in the state are briefl y discussed below: 

Gmelina arborea (Goomar teak, White teak and local 
name Gamhar) is a fast growing deciduous tree with a straight 
trunk that occurs naturally throughout greater part of India at 
an altitudes up to 1200 meters. It prefers moist fertile freely 
drained soils with 750–4500 mm rainfall. It remains stunted on 
dry, sandy or poor soils. It fl owers during February to March 
when the tree is more or less leafl ess whereas fruit ripen from 
May to June. This tree is good for apiculture as its profuse 
fl owers produce abundant nectar and quality honey. It is a light 
demander and moderately frost hardy. Its timber is used in constructions, furniture, sports, musical 
instruments and artifi cial limbs. Once seasoned, it is a steady timber and moderately resistant to 
decay and ranges from very resistant to moderately resistant to termites. It is propagated through 
seed as well as cuttings. Rotation for pulpwood is around 8 years and that of sawnwood about 10 
years under favourable conditions. 

Toona ciliata (Burma toon, Indian cedar, Indian mahogany 
and local name Maha nim, Tun) is a large deciduous tree. It 
grows well in moist localities up to an altitude of 1500 m with 
mean annual rainfall of 750-4000 mm. It prefers well-drained, 
deep, fertile soil and does not do well on wet, compact or poor 
sandy ones. Plants are propagated through seeds. In block 
plantation, trees develop a tall clean bole up to a height of 9-12 
m which suits well for agroforestry. It is a frost hardy and good 
coppice. The leaves are sometimes lopped for fodder. White 
fragrant fl owers appear in spring. This is an important species 
used for apiculture. The timber is red in colour, easy to work and highly 
valued. It is used extensively for furniture, wood paneling, construction, 
boat building, cabinet making, matchboxes, decorative plywood and 
veneer exterior uses, mouldings etc.

The damage due to Tun fruit and shoot borer (TFSB, Hypsipyla 
robusta) in young plantations in Punjab is a serious problem resulting in 
the forking of the main stem or alternatively leading to staggered heads 
resulting in poor economic returns at the time of harvesting. Moreover, 
one year old plants in nursery when attacked often break and fall due 
to strong winds. Recent surveys conducted in Punjab have revealed that 
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the extent of damage caused by this insect in kandi, central and southwest agro climatic zones 
of Punjab varied from 80-100 per cent, 30-40 per cent and nil, respectively. The attack is more 
pronounced in nurseries and on young trees (one year old) in plantations where it caused death of 
the plants. The neglected nurseries are more prone to the attack of this insect. The larvae feed and 
bores the soft shoots of the current year. TFSB tunnels into the branches/soft shoots (usually single 
larva / shoot). The larvae eject frass from the entrance holes. The shoot above the entrance hole 
dries up and dies. It sometimes, breaks off  at the junction point. Identify the active holes from the 
frass and injecting the holes with 2 ml of Chlorpyriphos 20 EC or Curacron 50 EC per hole results 
in good control of the borer.  

Melia composita (Ghora nim and local name Burma dek) is a fast 
growing deciduous tree. It grows well at an altitude up to 1800 m and 
mean annual rainfall 750-2500 mm. It is a light demander and good 
coppicer. It is a potential agroforestry tree species for block and boundary 
plantations in Punjab. It grows well in well drained soil with moderate 
soil fertility. It can also come up in soils with salinity up to 4 dS/m. 
The tree fl owers during Jan-April and fruit ripens during Nov to Feb in 
the next year. It is propagated through seeds and cuttings. Rotation for 
plywood is around 8 years and for sawn wood about 12 years. Wood is 
moderately hard that can be used for wall boards, door panels, furniture, 
agricultural implements, match industry, paper pulp and fl ooring. It is 
considered as a best raw material for plywood, as both face and core veneer. 

Dalbergia sissoo (Indian rosewood, Shisham and local name Tahli) is a medium to large-
sized deciduous tree. It is the state tree of Punjab. It can grow 
at an altitude up to 1500 m and mean annual rainfall 500-4500 
mm. It grows well in a wide range of soil types, from pure sand 
and gravel to rich alluvial soil of riverbanks. However, growth is 
slow in poorly aerated sites, such as those with heavy clay soils. 
It is propagated though seed and cuttings. It is a good coppice 
tree species. Young branches and foliage form an excellent 
fodder. The fl owers are useful source of honey. Wood is used for 
high-quality furniture, cabinets, decorative veneer, marine and 
aircraft grade plywood, ornamental turnery, carving, engraving, 
tool handles and sporting goods. Rotation age for timber is around 30 years. 

Azadirachta indica (Indian Lilac and local name Neem) is a fast-
growing evergreen tree of mahogany family. It can grow at an altitude up 
to 1000 m with an annual rainfall 400–1200 mm. It thrives best on well 
drained deep and sandy soils. Flowers appear from March to May and 
fruits usually ripen during the month of June and July. It is a good coppice 
tree species. This tree is good for apiculture as neem honey commands 
premium price in market. Leaves are placed in cupboards to prevent 
insects eating the clothes. Neem oil is used for preparing cosmetics such 
as soap, neem shampoo, balms and creams as well as toothpaste. Its stem 
is used as a toothbrush. Neem cake is widely used to fertilize cash crops 
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particularly sugarcane and vegetables. Neem wood is very heavy, durable and medium tough used 
for making carts, ships, agricultural implements, furniture cabinets, carved articles etc.

Salix alba (White willow and local name Willow) 
is a medium to large-sized deciduous tree. It prefers moist 
or wet heavy soil in a sunny position but can also grow 
well on poorly-drained or intermittently fl ooded soils. 
The fl owers are produced in catkins in early spring and 
fruits mature in mid summer. It is propagated through 
cuttings. The wood is tough, strong, and light in weight, 
but has minimal resistance to decay. The coppice shoots 
and branches from pollarded plants are used for basket-
making. Its light weight wood is used for making cricket 
bats as it does not splinter easily. 
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CHAPTER 4
TREE SPECIES OF KANDI REGION 

The kandi region is a home to a vast range of trees and shrubs that play an important role in 
soil conservation in addition to providing fuel, fodder and wood at a time of scarcity. Some of the 
important tree species of kandi region are discussed below:

Grewia optiva (Bhimal, local name Biul or Dhaman) is a 
moderate sized deciduous tree. It is distributed in Himalayas up 
to an altitude of 2000 m. It sheds its leaves in March-April and 
the new leaves appear a month later. It fl owers between March 
and June and the fruits ripen during October to December. 
It is a strong light demander and requires complete light for 
its optimal growth. It can be easily propagated through seeds 
or cuttings. Its fully mature leaves are a very good fodder 
for cattle, especially in winter. The timber is used for shafts, 
shoulder poles, cot frames, paddles, tools and axe handles. Its soft branches are used for making 
baskets. The branches are kept in water for few days and their bark is used for rope making. It is 
normally present on fi eld bunds or on slopes in the kandi region and is a prized tree for the people 
of kandi region. 

Dendrocalamus strictus (local name Bamboo) has the capability of producing maximum 
biomass per unit area and time as compared to other forest plants. In Punjab, it exists in kandi region 
and the forest areas of Talwara block are full of bamboos. Most 
of the species of bamboos require sandy loam to clay loam, well 
drained soil and moist conditions, but D. strictus requires coarse 
grained, well drained and dry locations. A few bamboos are solid 
but most of them are hollow. Bamboos fl ower at long intervals; 
therefore availability of seed is a problem. Propagation of 
bamboos by vegetative method is quicker, but the plantation so 
raised would fl ower and will usually die when the parent clumps 
fl ower. The most common method of vegetative propagation is 
by rhizome. In this method, one year old culm (culm is cut at 30-
60 cm height) with its rhizome and root system is dug out and 
the entire off set is planted in 45 cm3 pits during rainy season. 
Bamboos are used for a variety of purposes viz., roofi ng, 
thatching, construction, fencing, food (seed and new shoots), 
fodder, fuel, paper and pulp, handicrafts, basket making, tool 
handles, ladders, wind breaks and erosion control, etc.  

Albizia lebbeck (East Indian walnut, local name Siris) is 
a moderate to large sized tree, with dark grey rough bark. It 
grows in a variety of soils and climates, the rainfall varying 
from 630-2550 mm and an altitude up to 1500 m. In kandi 
region, it exists on the fi eld bunds as well as in the forest areas. 
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It is a deciduous tree. Its leaves start falling in October-November and the new leaves appear in 
March/April. In natural conditions, siris produces abundant seed crops almost annually. It can be 
raised easily by direct seed sowing or transplanting. Seeds ripen in January to March, the best time 
for collection is February. It has a strong, elastic and hard timber. The tree has a very good fodder. 
The heartwood is handsome, with light and dark streaks, which is used for furniture, cabinet works, 
interior decoration, paneling, etc. The tree is also suitable for building purposes and agricultural 
implements. Its leaves, bark, fl owers and pods are used medicinally.    

Acacia catechu (The cutch tree and local name Khair) 
is a small or medium sized tree. It is present in dry regions 
as well as in sub Himalayan tracts with a rainfall up to 3800 
mm. In kandi region, it is present in abundance in the non 
arable and forest areas owned by the people.  The leaves are 
shed in February and the new leaves appear towards the end 
of April or during May. Flowers also appear at the same time 
as the new leaves. Khair is a strong light demander and frost 
hardy. Direct sowing of its seed is very successful and is the 
easiest method of propagation. It can also be propagated by 
root or shoot cuttings. The seeds can be collected by lopping 
small pod bearing branches in December or early January. Khair is mainly used for the production 
of cutch and katha. It is also a very good timber and used in house construction, making sugarcane 
crushers, ploughs, boats, etc. Its heartwood is highly durable. It is also used for fuel and charcoal 
making and its gum is of very good quality.  

Acacia nilotica (local name Babul or Kikar) is a tree 
of variable size. It is widely planted or self sown throughout 
dry and hot regions of India. In kandi zone of state, it occurs 
as an isolated tree or in groups of small patches, in cultivated 
fi elds, village grazing lands and waste lands. Babul grows 
on a variety of soils. The tree is frequently found on alluvial 
loam soil in northern India. Flowering takes place during 
June-July. The babul is strong light demander and is frost 
tender. The artifi cial regeneration of babul does not present 
any diffi  culty. The choice between direct sowing and 
planting is decided by the objective of plantation and the 
site conditions. On roadside, forest areas, railway strips, planting out of bags plants is favoured. 
The wood is mainly used in constructional work for posts, beams and door frames. It is one of the 
most favourite timbers for all types of agricultural implements, tool handles and other purposes 
where hardness and toughness are required. Bark is used for tanning and babul is the main source 
of gum arabic. Leaves and twigs are a good source of goat and sheep fodder.     

Kikar is mainly attacked by bagworms and bark eating caterpillar. Among the defoliators, 
the polyphagous bagworms are of major concern. The bagworms exhibit sexual dimorphism. The 
adult females are legless as well as wingless, whereas males are small and winged.  The larvae 
make cases or bags made up of silk and other materials like leaves, spines, twigs and bark etc. The 
larva is always inside the bag and moves along with it. Bagworms can be managed by spraying 
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Profenophos 50 EC @ 2 ml per litre of water using 300 litres of water per acre.

Leucaena leucocephala (Miracle tree, Ipil ipil, White lead tree and 
local name Subabul) is a small fast growing tree. It performs well in a 
wide range of rainfall from 650 to 3000 mm. It grows well on deep, 
well drained, neutral to calcareous soils. Leucaena is neither tolerant 
to poorly drained soils nor to frost. Fast growing tree is preferred for 
biomass production. However, it is considered as a weed under un-
managed conditions as it forms dense thickets which crowd out any 
native vegetation of an area. This legume provides an excellent source 
of high-protein cattle fodder. It is available on fi eld bunds in the kandi 
region. People of kandi use fodder of subabul mixed with fodder of biul 
and siris. It is used for a variety of other purposes such as alley cropping, 
erosion control on bunds, fi rewood, fi ber and windbreaks.

Leucaena psyllid is a serious sucking insects which results in blackening of tips and shriveling 
of the leaves. It can be eff ectively managed by spraying Imidacloprid 17.8 SL@ 0.5 ml/lt of water. 
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