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BACKGROUND  

According to the State of Forest Report 2019, the forest cover in India is 71.22 million ha or 

21.67% of the total geographical area. Of this, 9.93 million ha (3.02%) is very dense forest, 

30.85 million ha (9.38%) is moderately dense and the remaining 30.45 million ha (9.26%) is 

open. The trees outside forest (TOF) are estimated to cover 9.50 million ha area which 

constitutes about 2.89% of the total geographical area of the country. Thus the total forest and 

tree cover of the country is 80.73 million ha or 24.56% of the total geographical area. The 

estimates of total growing stock of forest and TOF are 4.273 billion m
3
 and 1.642 billion m

3
, 

respectively. Thus the total growing stock of wood in the county is estimated at 5.916 billion 

m
3
.The growing stock per hectare at the national level has been estimated as 55.69 m

3
 (FSI, 

2019). With just 2.5% of the land area of the planet Earth, India has to support nearly 17% of the 

world's human population besides a large livestock population. Therefore, the forests are under 

intense biotic pressure leading to degradation of forest resources. Forests have much lower 

growing stock (i.e. 55.69 m
3
ha

-1
) compared to the world average of 110 m

3
ha

-1
. Likewise, 

average mean annual increment of forests in India is very low at less than 1 m
3
ha

-1
 yr

-l
 compared 

to the world average of 2.1 m
3
ha

-1
yr

-l
.  

Supply of industrial round wood and timber from forest areas has been dwindling. Trees outside 

forest (TOF) are the major source of wood for the Indian industry. Most of the wood based 

industries like plywood and paper pulp are largely dependent on farm grown wood, rather than 

wood from natural forests and forest plantations. Huge volumes of logs, sawn timber, pulp and 

newsprint are being imported for meeting growing domestic demand. Substantial improvement 

in productivity of forest resources on sustainable basis and large scale growth/expansion of 

agroforestry plantations are important for meeting the national needs of timber and non-timber 

forest products, conservation of biodiversity-rich natural forests, and achieving the national goal 

of 33% effective forest and tree cover.  

Technology based farm-forestry plantations with genetically improved, high yielding and fast 

growing planting stock of species have tremendous potential for supplementing agricultural 

production, and meeting the growing shortages of industrial timber on sustainable basis. Clonal 

farm forestry and agroforestry plantations can take intense biotic pressures off the natural forests 

and help conserve their rich biodiversity. India can achieve self-sufficiency in timber and wood. 

Fast-growing species have a big role to play in this direction.  
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I. POLICY AND LEGAL FRAMEWORK 

In India, poplar, willows and other fast-growing species are present in large area in and outside 

the forest. These species are important for ecology and sustain the livelihood of millions of 

people. Some major policy and legal changes that have occurred during 2016-2019 are 

mentioned here: 

Intended Nationally Determined Contribution 

India has determined its Intended Nationally Determined Contribution (INDC) in response to 

COP decisions 1/CP.19 and 1/CP.20 for the period 2021 to 2030: 

1. To put forward and further propagate a healthy and sustainable way of living based on 

traditions and values of conservation and moderation. 

2. To adopt a climate friendly and a cleaner path than the one followed hitherto by others at 

corresponding level of economic development. 

3. To reduce the emissions intensity of its GDP by 33 to 35 percent by 2030 from 2005 level.  

4. To achieve about 40 percent cumulative electric power installed capacity from non-fossil fuel 

based energy resources by 2030 with the help of transfer of technology and low cost 

international finance including from Green Climate Fund (GCF). 

5. To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent through 

additional forest and tree cover by 2030. 

6. To better adapt to climate change by enhancing investments in development programmes in 

sectors vulnerable to climate change, particularly agriculture, water resources, Himalayan 

region, coastal regions, health and disaster management. 

7. To mobilize domestic and new and additional funds from developed countries to implement 

the above mitigation and adaptation actions in view of the resource required and the resource 

gap. 

8. To build capacities, create domestic framework and international architecture for quick 

diffusion of cutting edge climate technology in India and for joint collaborative RandD for 

such future technologies. 

India‟s INDC is fair and ambitious considering the fact that India is attempting to work towards 

low carbon emission pathway while endeavoring to meet al.l the developmental challenges the 

country faces today. Through this submission, India intends to reduce the emissions intensity of 

its GDP by 33 to 35% by 2030 from 2005 level. This commitment is further echoed in India‟s 

actions in climate change adaptation with setting up its own „National Adaptation Fund‟. The 

current policy framework also includes a favorable environment for a rapid increase in 

renewable energy, move towards low carbon sustainable development pathway and adapting to 

the impacts of climate change. It represents the highest possible efforts as evident from the 

multiple initiatives of the Government of India. 

To achieve the above contributions, India is determined to continue with its on-going 

interventions, enhance the existing policies and launch new initiatives. The priority area related 

to IPC mandate involves implementation of Green India Mission and other programmes of 

afforestation, reforestation, trees outside forest, etc. 



4 

Country Report of India (2016-2019): Poplars, Willows and Other Fast-Growing Trees 

 
  

 

India‟s development plans will continue to lay a balanced emphasis on economic development 

and environment. India reserves the right to make additional submissions on Intended Nationally 

Determined Contribution (INDC) as and when required. 

(https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/India%20First/INDIA%20INDC

%20TO%20UNFCCC.pdf )  

 

Forest Landscape Restoration 

Forest landscape restoration is the ongoing process of regaining ecological functionality and 

enhancing human well-being across deforested or degraded forest landscapes.  

Ecological restoration aims to aid degraded ecosystems, often with external interventions, to 

return to a state where one or more of its original function is revived. These measures could be 

diverse and span along a continuum. While some places could be revived by natural recovery, 

concerted human intervention is needed for others, such as mining sites. It could involve 

influencing abiotic factors such as reshaping the landform to capture rainwater or minimise soil 

erosion, or facilitating biotic factors like assisted colonisation by native vegetation. These 

measures can therefore vary depending on the motivation behind restoration, the time period of 

restoration as well as availability of resources. Integration of socio-economic aspects into 

ecological restoration can be a complex process. At a landscape level, multiple stakeholders may 

be involved and it is not necessary that their interests are always aligned. 

One common practice is planting trees in the degraded sites to increase tree density, although this 

should only be considered as one among many practices and not ecological restoration per se. 

One of the primary aims of forest restoration is to improve the quality of trees. The planted tree 

community should be able to adapt to the local conditions and harbour biodiversity. Native tree 

community with diversity in functional roles is ideal for forest landscape restoration.  

The Bonn Challenge is a global effort to bring 150 million hectares of deforested and degraded 

land into restoration by 2020 and 350 million hectares by 2030. India hosted a South Asia 

regional consultation on Bonn Challenge and forest landscape restoration in August 2017. The 

consultation was attended by government and non-government representatives from 

neighbouring countries viz. Bangladesh, Bhutan, Nepal and Sri Lanka, besides India. The 

government of India made a Bonn Challenge pledge to bring under restoration 13 million 

hectares of degraded land by 2020 and an additional 8 million hectares by 2030. 

http://www.indiaenvironmentportal.org.in/files/file/bonn%20challenge%20and%20india.pdf  

 

Compensatory Afforestation Fund Act, 2016 

Compensatory Afforestation Fund Act, 2016 seeks to provide an appropriate institutional 

mechanism, both at the Centre and in each State and Union Territory, to ensure utilization, in 

efficient and transparent manner, of funds released in lieu of diversion of forest land for non-

forest purpose with the view to mitigate the impact of diversion of forest land.   

The Act led to the establishment of the Compensatory Afforestation Management and Planning 

Authority (CAMPA) and the Compensatory Afforestation Fund (CAF) 

.(https://www.ukcampa.org.in/Docs/CAMPA%20Act%202016.pdf )  

The Act would ensure expeditious utilization of amounts available with the ad hoc 

Compensatory Afforestation Fund Management and Planning Authority (CAMPA), that 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/India%20First/INDIA%20INDC%20TO%20UNFCCC.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/India%20First/INDIA%20INDC%20TO%20UNFCCC.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/India%20First/INDIA%20INDC%20TO%20UNFCCC.pdf
http://www.indiaenvironmentportal.org.in/files/file/bonn%20challenge%20and%20india.pdf
https://www.ukcampa.org.in/Docs/CAMPA%20Act%202016.pdf


5 

Country Report of India (2016-2019): Poplars, Willows and Other Fast-Growing Trees 

 
  

 

accumulated to INR 950 billion (1 USD = ~ INR 67 during that year) and increased by INR 60 

billion per year at that time, in an efficient and transparent manner.   

National REDD+ Strategy 

The overarching objective of National REDD+ Strategy (NRPS) of India is to facilitate 

implementation of REDD+ programme in the country in conformity with relevant decisions of 

UNFCCC, in particular the Cancun Agreements, Warsaw Framework for REDD+, Paris 

Agreement, and the national legislative and policy framework for conservation and improvement 

of forests and the environment.  

The definition of forest in Indian context for REDD+ will be the same as used by the Forest 

Survey of India (FSI) for preparation of national GHG inventory. The definition of forest 

followed by FSI is “all lands, more than one hectare in area, with a tree canopy density of more 

than 10 percent irrespective of ownership, land use and legal status. Such lands may not 

necessarily be a recorded forest area. It also includes orchards, bamboo and palm”.  

The following are the major areas of action under the National REDD+ Strategy: 

1. Reducing Deforestation 

2. Reducing Forest Degradation 

3. Conservation of Forest Carbon Stocks 

4. Sustainable Management of Forests 

5. Enhancement of Forest Carbon Stocks 

Government of India has established a National Designated Entity for REDD+ (NDE-REDD+) 

in the Climate Change Division of the MoEFCC. The Inspector General of Forests (Forest 

Policy), MoEFCC will be the National REDD+ Focal Point for UNFCCC. Key functions of 

NDE-REDD+ will, inter alia, include the following: 

(i)  Facilitate the establishment of REDD+ Cells and capacity building for REDD+ in 

the State Forest Departments and other stakeholders; 

(ii) Identification of possible needs and gaps in coordination of support for REDD+ at 

National and International levels; 

(iii) Improvement for the effectiveness of finance (results-based finance, technology 

and capacity-building); 

(iv) Sharing of information of knowledge, experiences and good practices for 

REDD+; 

(v) Liaison with UNFCCC and other international bodies on REDD+ related issues 

and mobilizing REDD+ finance; 

(vi) Exchange of information as per UNFCCC requirements; 

(vii) Approval of the national and state level 

 

For implementation of REDD+ in the country, certain preparations will be required. Preparations 

for REDD+ include the following: 
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(i)       Establishment of a National Governing Council for REDD+ (NGC-REDD+) at the 

national level having the task of coordinating and guiding REDD+ related actions at 

the national level and revamping of NDE-REDD+  

(ii)       Creation of a REDD+ Cell in each State Forest Department (SFD), and appointment 

of a Nodal Officer to coordinate the activities of the State REDD+ Cell. 

(iii)      Capacity building of all cadres of the SFDs to enable it implement and accurately 

assesses and measure performance of REDD+ and other REDD+ related activities. 

(iv)       Capacity building of Forest Working Plan Officers on assessment of forest carbon 

stocks, MRV and other REDD+ related issues for incorporating REDD+ in Forest 

Working Plans of the Forest Divisions. 

(v)       Skill development of community youths for various forestry activities like assisted 

natural regeneration, tree nurseries, soil and moisture conservation, fire protection, 

weed management, management of forest insects and pests, agroforestry, tree fodder 

production, NTFP management, bioenergy production, and biodiversity and 

ecotourism management activities. Local communities will also be trained to make 

them ably assist the SFDs in carrying out forest related measurements. 

(vi)       Creation of additional infrastructure for SFDs comprising technical expertise, trained 

manpower and latest equipment and facilities for forest carbon measurement. 

(vii) Expansion of the technical and technological capability of ICFRE, FSI and the SFDs 

by upgrading its existing technical capacity, and by creating additional technical 

infrastructure to enable FSI to cope with the added responsibility of undertaking 

REDD+ measurements. 

(viii) Creation of modern measuring capability with latest equipment in each State. The 

existing space application centres and GIS facilities in the States will be strengthened 

and upgraded for the purpose. 

(ix)       Focus of forestry research on productivity in an integrated and multidisciplinary 

manner on forests and forest products aiming at increasing livelihood support and 

economic growth. 

(x)       A Forest Reproductive Material (FRM) Certification Policy-cum-Strategy shall be 

developed. 

Action is taken by the Ministry of Environment, Forest and Climate Change, Government of 

India (MoEFCC, 2018).  

Other relevant schemes and programmes 

Some other relevant ongoing schemes and programmes include Green India Mission, National 

Agroforestry Policy, National Bamboo Mission, National Afforestation Programme, National 

Green Highway Mission, National Mission for a Clean Ganga, among others. These are all 

included under the umbrella of the Twenty Point Programme.  

In consonance with the National Forest Policy to achieve 33% forest and tree cover in the 

country, the Ministry of Environment, Forests and Climate Change (MoEF&CC) is 

implementing two major Tree Plantation/afforestation schemes in the country i.e. National 

Afforestation Programme (NAP) scheme and National Mission for a Green India (GIM). While 
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NAP is being implemented for afforestation of degraded forest lands, GIM aims at improving the 

quality of forest/increase in forest cover besides cross sectoral activities on landscape basis. 

These Schemes are implemented in participatory mode under Joint Forest Management (JFM) 

approach. Tree Plantation/ Afforestation activities are taken up cross sectorally by various 

departments, NGOs, Civil Society, Corporate etc. under various Centrally Sponsored Schemes 

and also under different State Plan/Non Plan Schemes including Externally Aided Projects. 

(Ref: http://164.100.24.220/loksabhaquestions/annex/12/AU3637.pdf )  

Nagar Van Yojana (or urban forests scheme)  is another scheme in the direction of greening the 

country. The scheme was launched by the Government of India on June5, 2020. Nagar Van 

Scheme aims to develop 200 Urban Forests across the country five years.  These urban forests 

will primarily be set up on the existing forest land in the City or any other vacant land offered by 

local urban local bodies. Warje Urban Forest in Pune (Maharashtra state in western India) will be 

considered as a role model for the Scheme. The Scheme enforces people‟s participation and 

collaboration between the Forest Department, Municipal bodies, NGOs, Corporates and local 

citizens. Funding will be done through CAMPA (Compensatory Afforestation Fund (CAF) Act, 

2016.  

(Ref: http://www.indiaenvironmentportal.org.in/files/file/bonn%20challenge%20and%20india.pdf ) 

Process of revision of National Forest Policy 

The forest policy in vogue in the country at present is the National Forest Policy, 1988 The 

principal aim of the policy is to ensure environmental stability and maintain ecological balance. 

The policy envisages maintaining one-third of the country‟s geographical area under forest and 

tree cover and calls for massive afforestation and social forestry programmes with people‟s 

participation for increasing the forest and tree cover in the country. The core aim of the policy 

synergises with REDD+ objective of climate change mitigation in forestry sector. More the area 

under forest, more the mitigation service it will provide.  

The National Forest Policy (1988) is presently under revision. The overall objective and goal of 

the draft National Forest Policy (2018) is to safeguard the ecological and livelihood security of 

people, of the present and future generations, based on sustainable management of forests for the 

flow of ecosystem services. In order to achieve the national goal for eco-security, the country 

should have a minimum of one-third of the total land area under forest and tree cover. The draft 

National Forest Policy (2018) also lays emphasis on Integrating climate change mitigation and 

adaptation measures in forest management through the mechanism of REDD+ so that the 

impacts of the climate change are minimised. Under the draft policy strategic actions especially 

sustainable forest management will be taken to strengthen forest-based climate change mitigation 

and adaptation  

(Ref: https://redd.unfccc.int/files/india_national_redd__strategy.pdf ) 

 

Harvest, Transit and marketing of forestry species 

In November 2017, the Government of India approves amendment in the Indian Forest Act 

(IFA),1927 and granted transit exemption to bamboo grown in non-forest areas from the 

requirement of a permit.  This removed restrictions on the transportation of bamboo grown 

outside the forest. Such restrictions are still existing on tree species grown in agroforestry.  

Removal of such restrictions is expected to promote tree cultivation in private land, and it has 

http://164.100.24.220/loksabhaquestions/annex/12/AU3637.pdf
http://www.indiaenvironmentportal.org.in/files/file/bonn%20challenge%20and%20india.pdf
https://redd.unfccc.int/files/india_national_redd__strategy.pdf
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been a long-standing demand of tree growers. The National Agroforestry Policy, 2014 also calls 

for removal of restriction on harvesting and transport of  trees of agroforestry origin. The prices 

of wood of poplar fluctuate rapidly in the market. Minimum support price (MSP) mechanism is 

not available for wood while such mechanism is available for produce of several agricultural 

crops. There is a demand from farmers to introduce this mechanism. 

Timber trade and forest certification 

Manoharan  (2017)  reviewed the wood import-export situation in India. The supply of timber in 

India is mainly from domestic production and imports. The recycled/reclaimed wood also 

contributes to the supply but the volume is limited. The main sources of domestic production of 

timber in India are (a) Government forests/plantations (b) farm forestry/agro forestry areas (c) 

private plantations. Industrial round wood production in India has increased from 41.93 million 

m
3
 in 2001 to 49.51 million m

3
 in 2014. During the period, the imports increased from 2.7 

million m3 to 7.3 million m
3
.  Three significant product categories were analysed. These are 

HS(44) for wood and articles of wood and wood charcoal; HS(47) for pulp of wood, fibrous 

cellulosic material and HS(48) for paper and paperboard, articles of pulp, paper and board.  In 

2015, the import of wood (HS44) valued USD 2.434 billion ; pulp (HS47) worth USD1.68 

Billion and paper (HS 48) worth USD 2.424 Billion. The exports of wooden products of HS44 

was USD 0.428 billion; HS(47) about USD 0.0109 billion and HS (48) about USD1.127 billion.  

The total import of these three commodities in 2015 valued USD6.46 billion (1.6 percent of 

India‟s total imports of all commodities) whereas the export of these valued USD 1.56 billion 

(0.59 percent of India‟s total exports of all commodities). (Table 4.3) This does not include 

exports of wooden furniture (HS 940360) which is USD 0.399 billion in year 2015. 

According to Nautiyal and Verma (2017), amongst the imports of sawn wood, coniferous articles 

are preferred, possibly because India‟s forests are largely tropical. Amongst the species, pine is 

the most preferred followed by teak and Beech. Teak, Oak and Meranti are mostly imported in 

rough than in sawn wood form. There has occurred a sudden decline in imports of wood in rough 

and a surge in imports of sawn wood from year 2001 to 2015 indicating that sawn wood has 

replaced wood in rough as far as imports are concerned. Imports of substitutes (plywood and 

fibre board) have not contributed to the decline of imports of wood in rough. 

Forest certification is an opportunity to promote India‟s international timber trade. Imports of 

timber continue to grow fast and therefore there is a legitimate requirement to introduce system 

not only to demonstrate India‟s commitment to address legality and sustainability but also to 

support the efforts of the supplier countries to address deforestation and illegal logging. Many of 

these supplier countries are the developing and the least developed tropical countries. India‟s 

export markets for wood products are developed countries where the voluntary sustainability 

standards such as forest certification are well recognised. Forest certification assures market 

access of timber products from India to these markets besides other benefits. Forest Certification 

become a reality in the global market by the establishment of Forest Stewardship Council (FSC) 

in 1993. FSC is an independent, non-governmental, not-for-profit, membership organization. 

FSC‟s ten principles are the basis of the international standards. The emergence of FSC in India 

is a result of the nations response to recognise, promote and make use of credible international 

standards. Manoharan  (2017) stated that FSC Certified area in 2007 was around 644 ha  and 

number of FSC Chain of Custody Certificates was 5. In 2016 the area under FSC Certification 

became 508 million ha and the number of CoCs increased to 351.  
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Several State Forest Development Corporations have decided to opt for international forest 

certification schemes in response to the emerging demand for certified timber in India‟s export 

markets . Accordingly they have opted for FSC Certification. There is a need to invest in 

minimising the cost of certification in India, in particular to small holders and small and medium 

enterprises. The awareness on the benefits of forest certification need to be increased. Fiscal 

incentives need to be provided to the Indian industry, particularly small holders (Manoharan, 

2017).   

II. TECHNICAL INFORMATION 

1. Taxonomy, Nomenclature and Registration 

Report on accomplishments on identification and on proposals made for the registration of new 

cultivars of poplars and willows. 

Guidelines of Indian Council of Forestry Research and Education for testing and release of new 

clones and varieties are in place (ICFRE, 2008). New clones and cultivars of poplars and willows, 

and for that matter for other forest tree species, in the country may be tested and released based on 

procedure laid down in the guidelines entitled „Approved Guidelines for Testing and Releasing of 

Tree Varieties and Clones‟.  

Morphological and growth parameters of the following clones were studied in a nursery in 

Haryana: WSL 22, FRIAM 72, S7C8, FRIAM 70, FRIAM 81, FRIAM 107, Bahar, FRIAM 37, 

S7C1, FRIAM 118, FRIAM 100, W109, W32, Udai, W22, W108, W39, W110 and G48. The 

traits were sprouting percentage, colour and shape of buds (after one month), total height, collar 

diameter, inter-nodal length, number of roots, number of branches, root length, volume index, 

total biomass, bark colour and texture, disease resistance (after six months and one year), number 

of leaves, leaf fall duration, leaf length, leaf width and leaf area index (Kumar, 2017).  

2. Domestication and Conservation of Genetic Resources 

Poplar 

Poplar is a very prominent taxonomic group of tree species in plantation forestry in India. It 

occurs in natural forests too. Indigenous poplars occur only in the mountains, and are still to 

acquire greater role and share in afforestation/reforestation programmes and conservation 

activities in the country. Their natural population is small, and gradually declining. Bulk of the 

plantations are composed of Populus deltoides, an exotic species.  

Planted forests comprise two dominant species:  

P. alba:  

This species is planted in Western Himalayas (i.e. parts of Lahaul, Kinnaur and Kashmir) at 

2,500 to  3,300 m altitude. It is severely lopped for fodder. 

P. euphratica: 

It is planted in cold desert area in Western Himalayas (i.e. parts of Ladakh and Spiti) at 2400 to 

4000 m altitude. It is also severely lopped for fodder. 

These two species are widespread so that some authors believe them to be indigenous.  

In Uttarakhand state (especially Haldwani region) the State Forest Development Corporation has 

raised planted forest of P. deltoides for production of industrial wood. It is worked using 
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clearfelling system at rotation of about 12 years. Planted forest of P. gamblei has been raised in 

North Bengal.  

Indigenous forests comprise natural stands of indigenous poplars that occur in Northern and 

North-Eastern India. Indigenous poplars comprise following species: 

P. ciliata:  

It is the most extensive indigenous poplar distributed throughout the Himalayas at 1,300 to 3,500 

m altitude (Kashmir to Arunachal Pradesh). Used for packing cases, match sticks,  fuel, fodder; 

also suitable for plywood and hardboards. 

P. gamblei: 

Southernmost species of indigenous poplar in India (27
o
-30

o N latitude). 

Occurs in Eastern Himalayas (North Bengal, Sikkim and Arunachal Pradesh) at 600 to 1,300 m 

altitude. The species is used for packing cases and match industries. It has a good growth rate 

and is suitable for hybrid development. 

P. jacquemontii  var. glauca: 

Distributed in Eastern Himalayas (North Bengal and Sikkim) at 2,500 to 2,900 m altitude. 

Bears bi-sexual flowers. 

P. rotundifolia: 

Occurs in Eastern Himalayas (close to Bhutan border) at 2,300 to  3,050 m altitude.  

Some authors consider P. alba and P. euphratica as exotic species, though they grow and 

naturally regenerate in several areas. 

Among indigenous species, only P. ciliata is grown to a noticeable extent in plantation 

programmes in the Himalayan region of North India. It is planted by State Forest Departments 

near villages in mixture with other hardwood species. It has also been recommended for 

agroforestry plantation around orchards. Due to fast growth rate, it has the potential and scope of 

being promoted in the plantation programmes in its natural zone of occurrence. Presently, the 

species constitutes a small proportion of trees in the conifer-dominated Himalayan region.   

Populus gamblei, an eastern Himalayan poplar, has been found growing around 27 degrees 

latitude and between 88 to 95 degrees longitude from West Bengal, Sikkim, Arunachal Pradesh 

to Nagaland, as scattered tree in sporadic pockets, and sometime as pure stand specially at an 

elevation of 350-1600 m (Chandra, 2015).  

Other indigenous species of Populus are not preferred in plantation programmes although they 

regenerate naturally. 

P. deltoides is planted on a significant scale in India. P. deltoides and constitutes the backbone of 

agroforestry in irrigated plains of Northern India.  
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Table 1. Some important statistics about P. deltoides in agroforestry in India. 

Particulars Details 

States where 

planted  

Punjab, Haryana, Western Uttar Pradesh, outer plains/ valleys in 

Uttarakhand and Himachal Pradesh; a major initiative on 

introduction in Bihar has been launched by ICFRE  

Planting sites  Irrigated agricultural lands (i.e., as agroforestry plantations) 

Rotation age 6-8 years 

MAI in farmers’ 

field 

20-25 m
3
/ha/yr in block plantations, 2-3 m

3
/ha/yr in boundary 

plantations 

Spacing 5m x 4m or 4m x 4m, 5m x 5m, 7m x 3.5 m, 8m x 3m, 7m x 3.5m 

spacing as block plantation; or at 2m- 4m spacing in linear rows 

along field boundaries 

Combination 

Crops 

Sugarcane, mentha, wheat, potato, mustard, maize, pulses, 

vegetables, fodder crops, medicinal plants etc (but not rice) 

Size at harvest Around  30" gbh 

Area under P. 

deltoides  

270,000 ha  

 

None of the indigenous poplar are known to thrive in the poplar growing area in the plains. P. 

deltoides clones have been found suitable for growing in the North-Western India over 28
o 

N 

latitude. Besides the planting region of poplar which comprises plains and fertile valleys in 

North-Western India above 28
o 
N latitude, introduction trials are also underway in other areas, 

 

Kandpal (2019) studied intra-ramet radial, inter-individual and inter-progeny variations in wood 

anatomical traits and specific gravity of Populus deltoides clones raised from twelve full-sib 

progenies. Genetic gain and genetic advance showed the possibility of improvement of species 

for wood traits.  

Dobhal et al. (2019) reported bud colour bud, length and bud breadth, Floral bud burst, catkin 

colour, Pollen collection date, pollen and pollen breadth of 11 male and 13 female clones of 

Populus deltoides. Morphological parameters of progeny of control pollination were also 

recorded.  

Non-embryogenic, synthetic seeds were produced by Khan et al. (2018) by encapsulating nodal 

segments (containing axillary buds) of Salix tetrasperma.  The synseeds survived cold storage at 

4 °C for a maximum period of 8 weeks. The maximum frequency (71%) of conversion of 

encapsulated beads into plantlets was achieved after 4 weeks of culture. Rooting in shootlets was 

recorded. Plantlets obtained from stored synthetic seeds were hardened, acclimatized and 

established in field where they grew well without any detectable malformation. The 

generated RAPD profiles from regenerated plantlets and mother plant were monomorphic which 

confirmed the genetic stability among the clones. The synthetic seed technology could possibly 

paves the way for short term storage, germplasm conservation exchange for improvement and an 

alternative clonal propagation method for elite genotypes of Indian willow.  

Willows 

There are several species of Salix in the country which are largely distributed in temperate areas 

in the Himalayan region.  Salix alba occurs naturally in the entire Lahaul valley, Himachal 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/salix
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/germplasm
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Pradesh up to an altitude of 3,850 m. 

Sharma et al. (2018) raised seedlings of Salix species produced through controlled pollination. A 

significant and positive correlation of basal diameter with number of nodes, branch diameter and 

branch number was recorded.   

About 200 clones of Salix introduced from many countries were screened in the nursery as well 

as field conditions and newly developed hybrids from superior parents. The growth and biomass 

of 13 hybrid families along with 6 superior check clones were analyzed in close spacing in three 

years old nursery. The families and check clones were significantly different for plant height, 

basal diameter and volume index. Green biomass of 2 meter stem and whole biomass per hectare 

was obtained at par in the clones of family PN227 x NZ1140, PN227 x Salix tetrasperma, PN227 

x SI-64-007and check clones Kashmiri willow and AUSTREE. Heritability in broad sense was 

obtained highest for basal diameter (Sharma et al., 2017).  

Raja et al. (2018) carried out  molecular characterization, using RAPD and SSR markers, for 33 

clones of Salix species, of which 25 clones were produced through crossing. The results 

indicated fair range of variability in the similarity coefficient values suggesting a wide genetic 

base of thirty three clones. 

Other fast-growing tree species 

Apart from poplars and willows, other fast-growing tree species which are available on a large 

scale or gaining popularity in India are  Eucalyptus species, Casuarina equisetifolia, Tectona 

grandis, Gmelina arborea, Melia composita, Acacia species, etc. 

There are several estimates about growth rates of the fast-growing species. Some typical 

estimates in agroforestry are as follows: 

Species Rotation age Average growth rate  

Eucalyptus sps. 10 years 15 m
3
 ha

-1
yr

-1
 

Casuarina equisetifolia 6 years 16 t ha
-1

yr
-1

 

Tectona grandis 20 years 10 m
3
 ha

-1
yr

-1
 

Acacia sps. 22 years 12 m
3
 ha

-1
yr

-1
 

Melia dubia 6 years 16 m
3
 ha

-1
yr

-1
 

Populus deltoides 6 years 22 m
3
 ha

-1
yr

-1
 

 

Genetic trials at three dryland sites in southern India compared 183 families from 4 superior 

natural provenances, 48 families from locally developed seed sources and 10 commercial clones 

of Eucalyptus camaldulensis in southern India. Three of the local seed sources were seed 

production areas developed by phenotypic selection for growth from an initial broad base of 

superior natural provenances, and two were clonal trials. The local seed sources grew 

significantly faster to 3 years than the natural provenances and the clones but survival was best in 

natural provenances. Clones had significantly higher NIR-predicted pulp yield. It was inferred 

that unpedigreed seed production areas developed from an appropriate genetic base of best 

provenances, may provide a simple option to mass-produce improved seed (Varghese et al., 

2017).  

In 2017, two institutes of Indian Council of Forestry Research and Education (ICFRE), 

Dehradun, developed 20 high-yielding varieties of tree species. The Variety Releasing 
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Committee (VRC) of ICFRE, granted approval for the release of these varieties of plant species. 

Forest Research Institute, Dehradun developed ten improved varieties of Melia dubia and three 

clones of Eucalyptus tereticornis, the timber of which is in high demand in the industry. The 

released cultivars of Melia, popularly known as Drake, or Malabar Neem, not only have a high 

productivity per unit area, with an average of 34.57 cubic metre per hectare per annum, but also 

have an excellent bole form, which is a desirable characteristic for plywood industry. The 

average productivity of the released varieties of Eucalyptus has been recorded as 19.44 cubic 

meter per hectare per annum, against the present productivity level of 5-7 cubic meter per hectare 

per annum. These clones have also been found to be resistant to pink disease and wall gasp. 

Institute of Forest Genetic and Tree Breeding, Coimbatore, developed five inter-specific hybrids 

of Casuarina equisetifolia x Casuarina junghuhniana for use as timber.  

In relation to the new clones of Melia dubia  stated above, Kumar et al. (2017) stated that the 

new clones of Melia dubia which are not only  productive but also have an excellent bole form.  

The  average  productivity  of  released cultivars was recorded to be  34.57  m ha
-1

 yr
-1

 ,  

maximum being 55.83  m ha
-1

 yr
-1

 for the cultivar named  as Sharad  by  40.41 m ha
-1

 yr
-1

 for  

Shashi. The  release  of such  productive  germplasm  on  commercial  scale  is expected  to  play  

an  important  role  in  bridging  ever increasing gap between demand and supply for industrial 

wood.  The  varieties  have  been recommended  under  irrigated  conditions  for  different 

growing regions  of  Haryana,  Punjab, Uttar  Pradesh  and Uttarakhand.  Melia  has become an 

extremely important  industrial  wood, and is being grown now even by the farmers under 

various agro-forestry  systems. The  multipurpose  tree  is  becoming popular among the growers 

as suitable plywood and pulp tree when harvested at an early age of 6 to 8 years and a timber tree 

when grown for more than 10 to 12 years.  

The genetic diversity and growth dynamics of fifty-three half-sib families of eleven provenance 

and one bulk seed mixed population of. Melia azedarach were studied at two stand ages viz., 

fourth year (mid-rotation) and eighth year (end-rotation) at a site in Punjab. Significant variations 

were reported between and within seed provenances in all growth characters at both rotational 

ages. The broad sense heritability was higher at mid-rotational age. This study concluded that 

early stage selection is possible, but clear bole height was found to be much influenced by 

management practice (Chauhan et al., 2018).  

The seeds for plantation programmes are generally collected from any of the following available 

sources: 1) Plantations, 2). Seed Production Areas, 3) Plus trees, 4) Clonal Seed Orchards 

(untested), 5) Clonal Seed Orchards (tested) 6) Seedling Seed Orchards (untested) and 7) 

Seedling Seed Orchards (tested). In India invariably the seeds are collected from plantations and 

Seed Stands/ Seed Production Areas. Under various programmes establishment of Clonal Seed 

Orchards and Seedling Seed Orchards have been taken up by the State Forest Departments. 

These CSOs and SSOs are mostly established for important commercial species while Seed 

Stands/SPAs serve as interim sources of quality seeds for plantation activities until seeds from 

CSO and SSO are available in sufficient quantities.  
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3. Plant Health, Resilience to Threats and Climate Change 

Poplar 

During August 2015 and 2016, white powdery colonies were found on the lower surface of the 

Populus deltoides leaves in Kashmir state. White powdery patches were observed embedded 

with scattered, black fruiting bodies late in the growing season. The disease caused premature 

defoliation. The fungus associated with the white colonies was identified as Phyllactinia guttata 

(Wallr.) Lev. by morphological characterization. This is the first report of Phyllactinia guttata 

causing powdery mildew disease on Populus deltoides from Jammu and Kashmir (Ahangar et 

al., 2017). 

Singh et al. (2016) found that oviposition behaviour of Clostera cupreata in Populus deltoides is 

not influenced by clone. Oviposition preference was in the order of Lower leaf surface > Upper 

leaf surface > Twig. Fecundity was highest in October and minimum in June.  

Dhiman (2017) reported on the issue of fire in poplar-based agroforestry. Causes of fire include 

burning of agriculture waste and left over tree parts inside and around the field, spread of fire 

from burning of agricultural residues from the adjoining fields, accidental fires due to spark in 

transmission lines and machinery operated on farm land, mischief by others etc. Poplar is highly 

sensitive to fires and it is affected even form distant fire flames. The damage varies from a little 

check on growth of trees/saplings to complete mortality of trees and damage to agriculture crops. 

Damage to poplar could be managed by safe disposal of agriculture residue from within and 

around the field, creating a deep ploughed fire line between poplar trees and adjoining fields 

where agriculture residue is put on fire, counter firing from the side of poplar plantation, 

ploughing crop a little away from the fire to save the rest of the plantation, hiring fire tenders and 

beating the fire with green foliage.  

Other fast-growing tree species 

A survey in northern India was carried out from in different Eucalyptus growing areas of 

Uttarakhand, Uttar Pradesh, Haryana and Punjab. Gall wasp infestation was observed in both 

young plantations and nurseries during 2010 to 2014. Observations revealed that in northern 

India Eucalyptus growing areas were under threat of attack by gall wasp, Leptocybe invasa. 

Biological control of Leptocybe invasa was applied in Punjab, from 2012 to 2016, where 

infestation of gall wasp gradually decreased and came below 10 % by April 2016 (Yousuf et al., 

2017). 

Kulkarni and Paunikar (2017) evaluated the efficacy of five commercial modern biopesticidal 

formulations against the penultimate instar larvae of E. machaeralis in field-cum-lab 

experiments in Tectona grandis. These were; plant derived product (Ozomite® @ 0.0025% to 

0.02%), Beauveria bassiana with combinations of other entomopathogenic fungi (Bioseal plus® 

@ 0.05% to 0.30%, i.e., 5x10
5
 to 3.0x10

6
 spores/ ml) and Metarhizium anisopliae with 

combinations of other entomopathogenic fungi (Biomet plus® @ 0.05% to 0.30%, i.e., 5x10
5
 to 

3.0x10
6
 spores / ml), Actinomycete product (Spinosad) 45%EC (Conserve® @ 0.005% to 

0.10%), botanicals with Bacillus thuringiensis (AgropestBt® @ 0.01% to 0.05%) apart from 

water spray as control. The plant derived commercial formulation (Ozomite®) (with 94.44% 

mortality at 0.01%), Actinomycete product (Conserve®) (with 100% mortality at 0.05%) and 

botanicals with Bt (AgropestBt®) (with 77.78% mortality at 0.05%) proved promising against 
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the Eutectona machaeralis larvae. The plant derived commercial formulation (Ozomite®) was 

the most effective, followed by Actinomycete product (Conserve).  

The bark eating caterpillar, Indarbela quadrinotata is a serious pest of Casuarina equisetifolia in 

Tamil Nadu. A study by Sasidharan (2019) in Tamil Nadu revealed that there was 35.70 percent 

loss in diameter increment and 28.43 percent loss in height increment of trees due to the pest 

attack during two years period. A significant positive correlation between bark eating caterpillar 

infestation and loss in diameter increment was also noticed. The study has shown that the pest is 

capable of causing substantial yield loss, which may justify the need for intervention to manage 

the bark eating caterpillar infestation in Casuarina plantations.  

Panwar et al. (2017) compared carbon sequestration potential of poplar-based agroforestry 

systems in different parts of Indo-Gangetic region (IGR) using the CO2FIX model. Growth of 

trees, and yield of associated crops along with soil carbon, and litter fall were measured at 

Ludhiana (upper-IGR), Pantnagar (middle-IGR) and Pusa (lower-IGR). The simulation results 

showed that biomass decreased by 62.50% in the upper IGR when rotation was reduced by three 

years from 9 to 6 years. Similarly the decrease was 56.57% and 43.18% in middle and lower 

IGR. The initial soil carbon pools were 7.8, 19.5 and 6.9 Mg ha
-1 

for upper, middle and lower 

IGR, respectively, which increased to 15.9, 22.7 and 15.0 Mg ha
-1

 by the end of 9th year; and 

10.4, 18.8 and 12.3 Mg ha
-1 

by the end of the sixth year in first rotation. The net carbon 

sequestered was 47.2%, 51.7% and 31.4% less in 6 year rotation in upper, middle and lower 

IGR, respectively, as compared to 9 year rotation when compared for 54 years. The result led the 

investigators to believe that shorter rotation of 6 years should be preferred in lower IGR while in 

upper IGR 9 year rotation is beneficial for carbon sequestration.   

In order to allow cultivation of Casuarina in salt-affected coastal sites, the Institute of Forest 

Genetics and Tree Breeding (IFGTB), Coimbatore, have developed three high salt level-tolerant 

clones of Casuarina (Kattady). The clones were released in 2015 and offer a potential solution to 

sea erosion on Kerala coast. They also give better yield of wood than traditional ones. 

 

4. Sustainable Livelihoods, Land-use, Products and Bioenergy 

Poplar 

Ulsheeda and Kumar (2019) reported the result of a study on costs of raising different nursery 

stocks of poplar (Populus deltoides) and made comparison between the traditional method of 

planting i.e. entire transplants (ETPs) and polythene bag. Raising of ETP in nursery followed by 

winter planting in field supplemented with 15-day irrigation frequency was found the most 

efficient method of poplar planting.  However, in conditions where irrigation cannot be done in 

the field so frequently, planting of polythene bag grown plants in the field supplemented by 30-

day irrigation was recommended as it  resulted in significantly higher survival than ETPs 

irrigated at 30-day interval.  

The efficacy of pre-emergence herbicides and plastic and straw mulches for weed management 

in Populus deltoides nursery was investigated by Kaur et al. (2018). The major weed flora in the 

experimental field consisted of three grass weeds (crowfootgrass, feather lovegrass, and southern 

crabgrass), and four broadleaf weeds (scarlet pimpernel, garden spurge, niruri, and lesser 

swinecress). The integrated use of pendimethalin or alachlor applied pre with paddy straw mulch 

significantly reduced density and biomass of both grass and broadleaf weeds compared to 
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herbicide or straw mulch used alone, and provided similar level of weed control to hand weeding 

at both locations. Spreading of plastic mulch in the whole field after punching holes for common 

cottonwood stem cuttings, or in row spaces recorded similar weed control to hand-weeding. The 

integrated use of herbicides with straw mulch, and or plastic mulch alone significantly improved 

plant height, stem diameter, below- and aboveground biomass of common cottonwood plants 

compared to unweeded check. The study concluded that integrated use of herbicides plus paddy 

straw mulch or plastic mulch alone could be adopted for weed management in nursery.  

The clone × nutrients interaction effect in  nursery on nine genotypes revealed that clones have 

differential response to nutrient applied in different combinations of N, P and K treatment (Singh 

et al., 2019). 

In Kashmir, efforts are on two plant male clones of Populus deltoides to avoid dispersal of pollen 

in the air which is claimed to lead to problems of allergy. In a study of fifteen male clones, three 

clones viz., L-34 (TC), L-34 and 65/27 were identified to have better growth in nursery for 

gradual replacement of female cultivars in the Kashmir Valley (Mir et al., 2017).  In a field trial 

of 31 clones in Saharanpur, Uttar Pradesh, poplar clone FRI-PD-OP-41 (71.56cm) showed 

maximum girth, followed by clones FRI-PD-OP-1, FRI-PD-OP-40 and FRI-PD-OP-26 (Pandey 

et al., 2019). 

On the basis of economics, Chavan and Dhillon (2019) advocated intercropping of sorghum-

berseem and cowpea-wheat in Populus deltoides plantation raised at a spacing of 10 × 2 m for 

increasing farmers' income over traditional agriculture in northwestern India.  

Volume regression equations for Populus deltoides were developed to predict the volume on 

basis of DBH and tree height, and DBH alone. The model proposed by Schumacher and Hall 

(R
2
 = 0.941) was found the most appropriate to predict volume for poplar plantation in Haryana. 

Single-entry mode based on DBHl (R
2
 = 0.902) was also recommended for predication of 

volume as it is not always easy to measure accurate height of the standing tree (Singhdoha et al., 

2018). 

Dhiman (2019) described the pivotal role the private sector of India is playing in promotion of 

agroforestry, production of planting stock and development of supply chain for securing raw 

material production for their factories. He highlighted this role through a case study of WIMCO 

Ltd., safety matches making company in India, which has been producing planting stock of 

Populus deltoides for about four decades. New clones of the species have been produced by the 

company through an effective tree improvement programme which are sold to the farmers for 

planting. The skill acquired by numerous employees and workers in WIMCO‟s nursery facilities 

have helped them start their own nurseries for self-employment. These nurseries are now 

producing and supplying bulk of the planting stock to various planters.  

 

Willows 

Performance of two fodder crops namely, sorghum (Sorghum vulgare L.) and maize (Zea 

mays L.) was investigated with Willow (Salix alba L.) to evaluate productivity and economics of 

the silvopastoral agroforestry system in Kashmir valley. The willow based silvopastoral system 

was estimated to have benefit-cost ratio of 2.71 with maize and 2.68 with sorghum, while as sole 

crop the willows accrued a benefit-cost ratio of 2.66 (Bhat et al., 2019).  

Reutilizing the shavings of willow wood (Salix alba), a waste biomass from cricket bat 



17 

Country Report of India (2016-2019): Poplars, Willows and Other Fast-Growing Trees 

 
  

 

manufacturing units of Kashmir through pyrolysis, would prove to be a promising way for 

bioenergy production. The thermal degradation of this waste biomass was carried out by Rasool 

et al. (2018) under inert atmosphere using thermogravimetric analysis (TGA), at three different 

heating rates of 10, 25, and 50 K min
-1

. The heating value of the willow wood shavings was 

found to be 18.03 MJ kg
-1

. The values of activation energy were found to be in the range of 

around 41.5 to 167.8 kJ mol
-1

 through conversion points of 0.2 to 0.8. The average value of 

change in Gibbs free energy were calculated to be of the order of 183.2 and 182 kJ mol
-1

 using 

KAS and OFW models, respectively. The thermodynamic parameters including pre-exponential 

factor, changes in enthalpy, and entropy reflect an enormous potential of the Salix alba shavings 

as low-cost waste biomass for bioenergy production.  

Other fast-growing tree species 

Reclaimed overburden dumps located in Jharia coal field (Jharkhand) were planted with Acacia 

auriculiformis and Melia azedarach  to assess the accumulation of selected metals (Pb, Zn, Mn, 

Cu and Co). The study indicated that A. auriculiformis could be employed for Mn 

phytoextraction while Cu phytostabilization could be achieved with both the species (Rana et al., 

2018).   

Saravanan (2017) collected data from 120 Melia growers in Erode and Coimbatore districts of 

Tamil Nadu. It was found that the recommended practices either did not reach the farming 

communities or were not practised by them. Most of the farmers did not purchase quality 

planting material. Melia growers were needed to be convinced about the usefulness of these 

silvicultural practices for better growth condition and higher economic returns. Being a new tree 

species introduced among the farming community, the cultivation techniques were to be brought 

out in local language for better understanding of the farmers. The major problems faced by the 

farming community were non-availability of quality planting materials, high cost for seedling 

from private nursery, pest and disease management, marketing, non-availability of loan or credit 

facilities, tree insurance and tree cultivation techniques. 

Eucalyptus trees cover about 20 million hectares in more than 90 countries around the world 

with major centers in Brazil (5.7 m ha), India (3.9 m ha) and China (4.5 m ha). Eucalypts are 

widely grown in commercial plantations to produce raw material for the industry (pulp and 

paper, charcoal, sawn timber, wood panels) but also in small woodlots for the production of 

firewood and charcoal for domestic uses (Laclau, 2018). Agarwal and Singh (2017) estimated 

that nearly 233,802 ha of forest plantations have been raised with Eucalyptus and Acacia by 

Forest Development Corporations in India, this also includes double count if the same area is 

replanted after final harvest. 

Inter-specific variation in morphological, physiological, biochemical and molecular parameters 

in two Eucalyptus species (E. tereticornis and E. camaldulensis) with contrasting levels of 

tolerance to progressive short term water-deprived condition was evaluated by Amrutha et al. 

(2019). Water stress reduced growth measured in terms of root:shoot ratio and specific leaf area 

(SLA), photosynthetic parameters, leaf water potential and relative water content (RWC) in both 

genotypes. Biochemical parameters including total sugars, phenol, phytohormones (indole acetic 

acid and abscisic acid) and proline were found to significantly increase during stress in both 

genotypes. Water responsive transcripts like osmotin and DREB/CBF registered significant 

expression variation in the two genotypes, suggesting their key role in regulating water stress 

tolerance in Eucalyptus. 
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The response of six-month-old seedlings of Casuarina equisetifolia and C. junghuhniana to 

elevated CO2 concentrations was studied in AOTC.  Both species registered greater mean 

increment in height growth (73.29 and 77.25 cm in three months respectively) under high CO2 

concentrations of 900 ppm when compared to control conditions (being 68.38 and 69.38 cm 

respectively for Casuarina equisetifolia and C. junghuhniana). The study concludes that there 

exists huge intra-specific variation both in Casuarina equisetifolia and C. junghuhniana, which 

could be exploited for future breeding programme in developing climate ready genotypes having 

greater potential to sequester more CO2.  

Teak (Tectona grandis) plantations have been raised largely in Madhya Pradesh, Maharashtra 

and Chhattisgarh and are now spread over an area of approximately 4.68 lakh ha (Agarwal and 

Singh, 2017). Among all forest tree species in India, teak ranks 2 in growing stock as it has 

194.54 million m
3
 volume in the forest accounting for 4.55 per cent of the growing stock in the 

forests of the country (FSI, 2019).  Tectona grandis when planted in boundaries or in farm bunds 

as a row planting attains stunted height growth and develop heavy branchiness on the apical 

region of the main stem. This stunted growth of teak also recorded in block plantations of teak 

grown in windy localities and on upper hill slopes exposed to strong wind forces. In a study by 

Buvaneswaran et al. (2016), Casuarina was planted at 1 m interval in the outer rows. Teak was 

planted in the middle row at 2 m spacing. Girth and height growth of teak was corresponding to 

the girth and height growth of Casuarina in adjoining rows. Self-pruning of branches in teak tree 

in the mid of Casuarina windbreaks was also observed. Hence, it was concluded that teak height 

growth was determined by height of protective Casuarina windbreaks, particularly in windy 

localities. The branchiness in teak trees also could be altered by establishing them along with 

windbreaks of Casuarina, when teak was grown in bund planting system.  

India is the largest Casuarina growing country in the world with an estimated 800,000 ha of 

plantations (Pinyopusarerk and Williams, 2000, Kumar, 2016) and it estimated that about 

500,000 ha are planted with Casuarina in the states of Andhra Pradesh, Orissa, Tamil Nadu and 

the Union Territory of Puducherry (Nicodemus,  2009, Kumar, 2016). This plant has the 

capability of growing in a wide range of soil conditions particularly on coastal and on limestone 

soils near the shore. It is a tall, fast-growing tree that can, in as little as 12 years, reach upto 

height of 20 m  

An experiment was conducted in Ranchi, Jharkhand to evaluate the performance and 

characterize plant growth behavior and soil fertility status of seventeen different 12-year-old 

trees (Das et al,  2019). The study indicated higher biomass production potential of Gmelina 

arborea, Dalbergia sissoo and Leucaena leucocephala. Higher photosynthetically active 

radiation values were noticed under the tree canopy of  Pongamia. pinnata, Acacia catechu, 

Pterocarpus. marsupium, M. integrifolia, Azadirachta. indica, Sapindus mukorossi, Emblica 

officinalis, Gmelina arborea, Dalbergia latifolia and Albizia procera indicating their 

compatibility with majority of the agricultural crops. A significant increase in pH and decrease in 

EC was observed in soil under the trees. The significant reduction in nutrients in soil indicated a 

need for replenishment of nutrients in soil for maintaining soil fertility in agroforestry systems on 

long-term basis. Gmelina arborea , Dalbergia sissoo , Leucaena leucocephala and Melia 

azedarach were categorized as fast-growing trees from standpoint of  tree biomass.  

In a study on Melia based agroforestry (MBAF), poplar based agroforestry (PBAF) and 

Eucalyptus based agroforestry (EBAF) in the Tarai region of Uttar Pradesh. intercrops were 

grown as follows: sugarcane during first year, ratoon sugarcane during second year, wheat crop 
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during second winter season, oat as fodder crop during third winter season and dhaincha as green 

manure during fourth summer season. At 56 months of age, Melia trees recorded more diameter 

at breast height and crown diameter than Eucalyptus and poplar, though their height was 

significantly lower than other two species. There was more reduction in intercrop yields under 

the canopy of Melia (40.51%) than that of poplar (25.65%) and Eucalyptus (21.05%). At five 

years age, PBAF produced higher net returns of Rs. 358330 /ha compared to Rs. 322462 /ha 

from EBAF, Rs. 214621 ha from MBAF and Rs. 277567 ha from growing the same crops under 

open conditions. Returns from EBAF could have been less if the generally followed practice of 

dense planting over 1250 trees ha was followed compared to just 500 considered in this trial to 

keep the uniformity in tree density and intercrops (Dhiman and Gandhi, 2017).  

In a study on agroforestry practices of farmers in Haridwar and Yamunanagar, tree species like 

Populus deltoides, Eucalyptus spp., Mangifera indica and Dalbergia sissoo, were found to be 

dominant species of commercial agroforestry. The patterns of planting were block (53.74%) and 

(88.47%) followed by boundary plantation (46.26%) and (11.53%) in Haridwar and 

Yamunanagar districts respectively. Composition of different species was poplar (77.12% and 

90.64%) followed by Eucalyptus (18.26% and 7.92%), mango (3.36% and 0.72%) and others 

(1.26% and 0.72%) in Haridwar and Yamunanagar districts. The net return from block system 

(Rs.1,96,950) ha
-1

 annum
-1

 was found higher than the bund system (Rs.1,02,249) ha
-1

 annum
-1

 in 

agri-silviculture system. The net return from tree produce (Rs.1,48,067) ha
-1

 annum
-1

 in block 

system was higher than the bund system of (Rs.48,883) ha
-1

 annum
-1

 respectively. B:C ratio was 

found higher for poplar based agrisilviculture block planting (3.85) than Poplar based agri-

silviculture bund system (2.22). Comparatively as per net returns and B:C ratio the block systems 

were found more economic to bund systems. Therefore, commercial agroforestry seems better 

promising as compared to traditional agroforestry, and also relevant to the farmers‟ livelihood 

(Singh et al., 2016).  

Willows (Salix species) are known for its multifarious uses and short rotation, but most of 

indigenous willow species found in India lack quality wood characters suitable for industrial uses 

such as cricket bat, plywood, furniture etc. Keeping in view its importance, about 200  clones 

introduced from many countries were screened in the nursery as well as field conditions and 

newly developed hybrids from superior  parents. The growth and biomass of 13 hybrid families 

along with 6 superior check clones were analyzed in close spacing in three years old nursery. 

The families and check clones were significantly different for plant height, basal diameter and 

volume index. Green biomass of 2 meter stem and whole biomass per hectare was obtained at 

par in the clones of family PN227 x NZ1140, PN227 x S. tetrasperma, PN227 x SI-64-007and 

check clones Kashmiri willow and AUSTREE. Heritability in broad sense was obtained highest 

for basal diameter. The clones within family should be identified for further study. 

Laminated Veneer Lumber (LVL) produced from Melia dubia was found to conform to the 

requirements as specified in IS 14616 and with a chemical retention of 8.46 kg/m
3
, The LVL 

finds was found suitable for door and window frame (Prakash et al., 2019).   

Two fast-growing species, Melia composita and Eucalyptus tereticornis which have different 

sets of physical properties, were dried together in a vacuum press dryer (VPD) under two drying 

conditions, i.e., above boiling point (ABP) and below boiling point (BBP). The results indicate 

that the Melia wood core attained equilibrium pressure immediately with the pressure of VPD, 

while Eucalyptus attained it very slowly, reaching equilibrium at later stages of drying when 

cracks and checks advanced to the core. The drying rate was higher 



20 

Country Report of India (2016-2019): Poplars, Willows and Other Fast-Growing Trees 

 
  

 

for Melia than Eucalyptus under both drying conditions. The drying rate of Melia (ABP) was 

higher than Melia (BBP), however, the drying rate for Eucalyptus (ABP) was not significantly 

different from the BBP drying rate (Kumar  et al., 2018).  

Investigations were made on the physical, chemical and fibre morphological parameters and 

fibre derived indices of three pulpwood species viz. Eucalyptus, Melia and Casuarina for pulp 

and paper making (Vishnu and Revathi, 2019).  The highest basic density was observed for 

Casuarina followed by Eucalyptus and the minimum for Melia. The high fibre length and fibre 

wall thickness was observed for Casuarina followed by Eucalyptus and Melia. The fibre 

diameter and fibre lumen width was highest for Melia. Chemical composition was almost same 

for all the species. In terms of suitability of species for paper making, Eucalyptus is preferred for 

its moderate basic density and optimum fibre morphological parameters. Low fibre length of 

Melia and high fibre wall thickness of Casuarina adversely affected their paper m aking 

properties. However in terms of fibre derived indices, Melia dubia was found to be most suitable 

for paper making followed by Eucalyptus and Casuarina.   

Bark extract (5-800 Âµg/ml) of Salix aegyptiaca exhibited the anti-inflammatory activity against 

heat induced protein denaturation. The medicinal property of S. aegyptiaca could be attributed to 

its free radicals scavenging ability and anti-inflammatory activity. Further, the extract (5-40 

Âµg/ml) has shown anticancer activity against human hepatocellular carcinoma (HepG2) cells 

(Nauman, 2018).  

5. Environmental and Ecosystem Services 

Under the National Afforestation Programme, 35986 ha, 2359 ha, 39847 ha, 15086 ha and 17789 

ha, respectively were afforested yearly from 2015-16 to 2019-20.  A large number of other 

plantation works have been implemented under various schemes in forest land as well as in areas 

outside forest, including agroforestry. Plantations in forest as well as outside the forest are 

mostly raised as mixed planting. The proportion of fast-growing trees and other species is not 

readily available but fast-growing tree species account for a significant number of trees in 

plantations outside the forest. Block plantations that are aimed at production of industrial wood, 

tend to be pure plantations; such plantations are grown in private land of farmers, and to a very 

small  extent in land of industries. Considerable economic benefits and environmental and 

ecosystem services are expected from the plantations.  

 

III. GENERAL INFORMATION 

 

1. Administration and Operation of the National Poplar Commission or 

equivalent Organization 

The National Poplar Commission is in the process of reconstitution keeping in view the reforms 

in IPC. 
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3. Relations with other countries 

No formal communication of National Poplar Commission took place with other 

countries during the period. 

4. Innovations not included in other sections 

None 

 

IV. SUMMARY STATISTICS (Questionnaire) 

 

See the following pages 
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QUESTIONNAIRE ON POPLARS AND OTHER FAST-GROWING TREES 

SUSTAINING PEOPLE AND THE ENVIRONMENT 

2016 - 2019 

INTRODUCTION 

The questionnaire on poplars and willows is designed to complement the 

Country Reports for the 26
th

 Session of the International Commission on Poplars 

and Other Fast-Growing Trees Sustaining People and the Environment (IPC) in 

2020. 
 

Response to the questionnaire is crucial for FAO to allow country, regional and global 

analyses of status and trends in forest sector development and to assist in improving 

formulation of policies, preparing outlook studies and undertaking planning, 

management, monitoring and reporting. 

 

The questionnaire has four questions. In the case that detailed primary 

data is not available, aggregated statistics and best professional 

estimates are appreciated. 
 

CONTACTS 

For queries in completing this 
questionnaire, please contact: Benjamin 
Caldwell, IPC Secretary, IPC-
Secretariat@fao.org 

Thank you 
 

mailto:IPC-Secretariat@fao.org
mailto:IPC-Secretariat@fao.org
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Contact information: 

 
Country: India 

Contact person : Dr Dinesh Kumar 

Position of contact 

person: 

Technical Advisor (National Poplar Commission, India) and Scientist F, 
Silviculture Division, Forest Research Institute, Dehradun, India 

E-mail: kumard@icfre.org 

Telephone: +91 135 222 4610 

 
References:  
National Poplar Commission, 2015. India Country Report on Poplars and Willows. Period 2008-2011. 
Indian Council of Forestry Research and Education, Dehradun, India.40 p. 
 
Eucalyptus trees cover about 20 million hectares in more than 90 countries around the world with India 
(3.9 million ha) being a major centre (Laclau, 2018).  
India is the largest Casuarina growing country in the world with an estimated 800,000 ha of plantations 
(Pinyopusarerk and Williams, 2000, Kumar, 2016). 

Teak (Tectona grandis) plantations have been raised largely in Madhya Pradesh, Maharashtra and 
Chhattisgarh and are now spread over an area of approximately 468,000 ha (Agarwal and Singh, 2017).  
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Terms and definitions 

The main FAO categories of land with a tree component are classified as
1
: 

Naturally 

regenerating forest 
Forest predominantly composed of trees established through natural 

regeneration 
Explanatory notes 

1. Includes forests for which it is not possible to distinguish whether planted or naturally 

regenerated. 

2. Includes forests with a mix of naturally regenerated native tree species and 

planted/seeded trees, and where the naturally regenerated trees are expected to constitute 

the major part of the growing stock at stand maturity. 

3. Includes coppice from trees originally established through natural regeneration. 

4. Includes naturally regenerated trees of introduced species. 

Planted forest Forest predominantly composed of trees established through planting and/or 

deliberate seeding. 
Explanatory notes 

1. In this context, predominantly means that the planted/seeded trees are expected to 

constitute more than 50 percent of the growing stock at maturity. 

2. Includes coppice from trees that were originally planted or seeded. 

Plantation forest Planted Forest that is intensively managed and meet all the following criteria at 

planting and stand maturity: one or two species, even age class, and regular 

spacing. 
Explanatory notes 

1. Specifically includes: short rotation plantation for wood, fibre and energy. 

2. Specifically excludes: forest planted for protection or ecosystem restoration. 
3. Specifically excludes: Forest established through planting or seeding which at stand 

maturity resembles or will resemble naturally regenerating forest. 

Agroforestry “Other land with tree cover” with temporary agricultural crops and/or 

pastures/animals. 
Explanatory notes 

1. Includes areas with bamboo and palms provided that land use, height and canopy cover 

criteria are met. 

2. Includes agrisilviculturural, silvopastoral and agrosilvopastoral systems. 

Trees in urban 

settings 

“Other land with tree cover” such as: urban parks, alleys and gardens 

 

Forest Land spanning more than 0.5 hectares with trees higher than 5 meters and a 

canopy cover of more than 10 percent, or trees able to reach these thresholds 

in situ. It does not include land that is predominantly under agricultural or 

urban land use. 
Explanatory notes 

1. Forest is determined both by the presence of trees and the absence of other 

predominant land uses. The trees should be able to reach a minimum height of 5 

meters in situ. 

2. Includes areas with young trees that have not yet reached but which are expected to 

reach a canopy cover of 10 percent and tree height of 5 meters. It also includes areas 

that are temporarily unstocked due to clear-cutting as part of a forest management 

practice or natural disasters, and which are expected to be regenerated within 5 years. 

Local conditions may, in exceptional cases, justify that a longer time frame is used. 

 

1 See the Global Forest Resources Assessment 2020 Terms and Definitions, 

http://www.fao.org/3/I8661EN/i8661en.pdf 

http://www.fao.org/3/I8661EN/i8661en.pdf


30 

Country Report of India (2016-2019): Poplars, Willows and Other Fast-Growing Trees 

 
  

 

 
 3. Includes forest roads, firebreaks and other small open areas; forest in national parks, 

nature reserves and other protected areas such as those of specific environmental, 

scientific, historical, cultural or spiritual interest. 

4. Includes windbreaks, shelterbelts and corridors of trees with an area of more than 

0.5 hectares and width of more than 20 meters. 
5. Includes abandoned shifting cultivation land with a regeneration of trees that have, 

or are expected to reach, a canopy cover of 10 percent and tree height of 5 meters. 

6. Includes areas with mangroves in tidal zones, regardless whether this area is 

classified as land area or not. 

7. Includes rubber-wood, cork oak and Christmas tree plantations. 

8. Includes areas with bamboo and palms provided that land use, height and canopy 

cover criteria are met. 

9. Includes areas outside the legally designated forest land which meet the definition 

of “forest”. 

10. Excludes tree stands in agricultural production systems, such as fruit tree plantations, 

oil palm plantations, olive orchards and agroforestry systems when crops are grown 

under tree cover. Note: Some agroforestry systems such as the “Taungya” system 

where crops are grown only during the first years of the forest rotation should be 

classified as forest. 

Other land with tree 

cover 

Land classified as “other land”, spanning more than 0.5 hectares with a 

canopy cover of more than 10 percent of trees able to reach a height of 5 

meters at maturity. 
Explanatory notes 

1. Land use is the key criteria for distinguishing between forest and other land 

with tree cover. 

2. Specifically includes: palms (oil, coconut, dates, etc), tree orchards (fruit, nuts, olive, 

etc), agroforestry and trees in urban settings. 

3. Includes groups of trees and scattered trees (e g trees outside forest) in agricultural 

landscapes, parks, gardens and around buildings, provided that area, height and 

canopy cover criteria are met. 

4. Includes tree stands in agricultural production systems, such as fruit tree 

plantations/orchards. In these cases the height threshold can be lower than 5 meters. 

5. Includes agroforestry systems when crops are grown under tree cover and tree 

plantations established mainly for other purposes than wood, such as oil palm 

plantations. 

6. The different sub-categories of “other land with tree cover” are exclusive and area 

reported under one subcategory should not be reported for any other sub-categories. 

7. Excludes scattered trees with a canopy cover less than 10 percent, small groups of 

trees covering less than 0.5 hectares and tree lines less than 20 meters wide. 
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Question 1: Total area 2019, and area planted from 2016 to 2019 (area change 

over the last 4 years) 

 
In the following table please indicate for the year 2019 the area (ha) of poplars and 

willows, the forest area allocated to forest functions (%) and the area planted from 2016 to 

2019 (4 years). For other fast-growing species (OFGS)
2
, please list the most important 

species or genera for your commission, adding as many additional lines to the table as is 

appropriate. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 IPC-Convention (2019) 

Article III - Functions 

The functions of the Commission shall be: 
a) to study and engage on scientific, technical, social, economic and environmental aspects of Populus and other 
fast- growing trees. In addition to the Commission’s work on the genus Populus, the Commission’s subgroups 
may work on other genera that sustain people and the environment. Priorities of the Commission’s work are 
forest resources production, protection, conservation and utilization, with a view to sustaining livelihoods, land 
uses, rural development and the environment. This work includes food security issues, climate change and 
carbon sinks, biodiversity conservation and resilience against biotic and abiotic threats, and combating 
deforestation. 
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Table 1. Area; Please note that the total of the four forest functions cannot be more than 100% horizontally 

 

 

 
Land Use Category 

 

 
Total Area 

2019 (ha) 

Total area by forest function in %  
Area planted 

from 2016 2019 

(ha) 
Production Protection 

 

 
(%) 

Other 

 

 
(%) 

Industrial 

roundwood 

(%) 

Fuelwood 

biomass 

(%) 

Naturally 

Regenerating 

Forest 

 

 Poplars 47,000 40 20 40 0 N/A 

 Willows 108,000 5 50 45 0 N/A 

 Mix of P&W 5,000 5 50 45 0 N/A 

 OFGS*  

 Tectona grandis Data not available Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Gmelina arborea Data not available Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

       N/A 

Planted forest 

 Poplars 800 90 5 5 - NA 

 Willows 1000 10 40 25 25 - 

 Mix of P&W - - - - - - 

 OFGS*  

 Tectona grandis Data not available Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Gmelina arborea Data not available Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

        

Other Land with Tree Cover 

Agrofo

restry 

Poplars 270,000 100 - - - Data not available 

 Willows 28,300 25 40 10 25 Data not available 

 Mix of P&W -     Data not available 

 OFGS*  

 Eucalyptus sps. 3,900,000 Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Casuarina 

equisetifolia 
800,000 Data not 

available 
Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Tectona grandis 468,000 Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Acacia sps. Data not available Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Gmelina arborea Data not available 
(small area)  

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not available 

 Melia composita Data not available Data not Data not Data not Data not Data not available 
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(negligible, 
gaining 
popularity) 

available available available available 

Trees 

in 

urban 

settings 

Poplars       

 Willows       

 Mix of P&W       

 OFGS*  

        

        

        

Grand 

Total 

5,628,100      
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Question 2: Wood removals in 2019 
 

Please quantify by forest category, species and/or cultivar the wood removals in cubic 

meter (m
3
) of each respective product. If possible group the total removals according to 

industrial roundwood and fuelwood/wood chips. For other fast-growing species; please 

list the most important species for your commission, adding as many additional lines to 

the table as is appropriate (e.g. under OFGS, add tectona spp.) 

 
Table 2 Wood removals 

 

 
Forest category and 

species, cultivar or 

clone 

Wood removals 2019 in m
3
 

 
Total removals 

for industrial round wood  
for fuelwood, 

wood chips Naturally regenerating 

forest 

Veneer/plywood Pulpwood Sawnwood 

 Poplars Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Mix of 

P&W 

Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 OFGS* Data not available 

 Tectona 

grandis 
Data not available     

 Gmelina 

arborea 
Data not available     

       

Planted forest  

 Poplars Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Mix of 

P&W 

Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 OFGS*      

 Tectona 

grandis 
Data not available Data not available Data not available Data not available Data not available 

 Gmelina 

arborea 
Data not available Data not available Data not available Data not available Data not available 

       

Other Land with Tree Cover 

Agroforestry  

 Poplars Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 

 Mix of 

P&W 

Data not available Data not available Data not 
available 

Data not 
available 

Data not 
available 
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 OFGS*  

 Eucalyptus 

sps. 
Data not available Data not available Data not available Data not available Data not available 

 Casuarina 

equisetifolia 
Data not available Data not available Data not available Data not available Data not available 

 Tectona 

grandis 
Data not available Data not available Data not available Data not available Data not available 

 Acacia sps. Data not available Data not available Data not available Data not available Data not available 

 Gmelina 

arborea 
Data not available Data not available Data not available Data not available Data not available 

 Melia 

composita 
Data not available Data not available Data not available Data not available Data not available 

Grand Total      

* Other fast-growing species; please list the most important species for your commission, adding as 

many additional lines to the table as is appropriate (e.g. under OFGS, add tectona spp.) 



 

Question 3: Forest products in 2019 
 

Please list by forest category the products that have been produced from poplars and 

other fast growing species in 2019. Please use roundwood equivalents (1000 m
3
 r) as 

measuring unit. The general conversion factors for each single product are given below 

(in case in your country specific conversion factors are not available): 

 
Product Measuring unit of the 

product 

Conversion factor to roundwood 

equivalents 

Fuelwood metric tonnes or 

m3 stacked wood 

1 metric tonne = 4 m3 (r) 

1 m3 stacked wood = 1.8 m3 (r) 

Chips metric tonnes 1 metric tonne = 1.7 m3 (r) 

Mechanical woodpulp 

Chemical woodpulp 

metric tonnes 1 tonne mech. pulp = 2.5 m3 (r) 

1 tonne chem. pulp = 4.5 m3 (r) 

Particleboard 

Fibreboard (hardboard, MDF) 

m3 of the product 1 m3 particleboard = 1.4 m3 (r) 

1 m3 fibreboard = 2.0 m3 (r) 

Veneer sheets m3 of the product 1 m3 = 1.9 m3 (r) 

Plywood m3 of the product 1 m3 = 2.5 m3 (r) 

Sawn timber m3 of the product 1 m3 = 1.8 m3 (r) 
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Table 3 Forest products in roundwood equivalents (1000 m3 r) 

 

 
Forest category 

Fuelwood Chips Industrial 

roundwood  

(logs, 

pulpwood) 

Wood- pulp 

(mech. or 

chem.) 

Particleboard 

fibreboard 

(MDF, 

(hardboard) 

Veneer sheets Plywood Sawnwood 

                                                                                     ‘000 m
3
 (r) 

Naturally regenerating forest 

 Poplars Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Mix of P&W Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 OFGS*  

 Tectona grandis Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Gmelina arborea Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

          

Planted 

 Poplars Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Mix of P&W Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 OFGS*  

 Tectona grandis Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Gmelina arborea Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

          

Agroforestry 

 Poplars Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Willows Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Mix of P&W Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 OFGS*  

 Eucalyptus sps. Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Casuarina 

equisetifolia 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Tectona grandis Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Acacia sps. Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Gmelina arborea Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

 Melia composita Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Grand 

Total 

 Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 

Data not 
available 
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Question 4: Please reflect on the prevailing trends until 2030 in the development of 

poplars and other fast growing trees in your country. 

 

What is your opinion on the following issues? 

Please put a cross (X) in the column you think most appropriate 

 
Table 4 Prevailing trends 

 

 increase decrease remain as it 

is 

no 

comment 

1a. The conversion of naturally regenerating 

forests of poplar to other land uses will... 

  X  

1b. The conversion of naturally regenerating 

forests of willow to other land uses will... 

  X  

1c. The conversion of naturally regenerating 

forests of other fast growing species to other land 

uses will... 

  X  

2a. The conversion of planted forests of poplar to 

other land uses will... 

  X  

2b. The conversion of planted forests of willow to 

other land uses will... 

  X  

2c. The conversion of planted forests of other fast 

growing species to other land uses will... 

  X  

3a. The area of poplars for bioenergy plantations 

will ..... 

  X  

3b. The area of willows for bioenergy plantations 

will ..... 

  X  

3c. The area of other fast growing trees for 

bioenergy plantations will ..... 

X    

4a. Government investments in poplars will ... X    

4b. Government investments in willows will ...   X  

4c. Government investments in other fast growing 

trees will ... 

X    

5a. Private sector investments in poplars will ... X    

5b. Private sector investments in willows will ...   X  

5c. Private sector investments in other fast growing 

trees will ... 

X    



Country Report of India (2015-2019): Poplars, Willows And Other Fast-Growing Trees 
 

39 
 

6a. The significance of poplars for productive 

purposes will ... 

X    

 

6b. The significance of willows for productive 

purposes will ... 

  X  

6c. The significance of other fast-growing species 

for productive purposes will ... 

X    

7a. The significance of poplars for environmental 

protection purposes will ... 

  X  

7b. The significance of willows for environmental 

protection purposes will ... 

  X  

7c. The significance of other fast-growing species 

for environmental protection purposes will ... 

X    

8a. The rejection by environmental groups of poplars 

will... 

  X  

8b. The rejection by environmental groups of 

willows will... 

  X  

8c. The rejection by environmental groups of other 

fast growing trees will... 

 X   

9a. The acceptance by the general public of poplars 

as important natural resources will........ 

X    

9b. The acceptance by the general public of willows 

as important natural resources will........ 

  X  

9c. The acceptance by the general public of other 

fast growing trees as important natural resources 

will........ 

X    

 

 

 

 

---END OF QUESTIONNAIRE--- 

 

 
 


