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Disclaimer 
 

Twenty-one member countries of the IPC, and Moldova, the Russian Federation and Serbia, three 

non-member countries, have provided national progress reports to the 25th Session of the International 

Poplar Commission. A synthesis has been made by the Food and Agriculture Organization of the 

United Nations that summarizes issues, highlights status and identifies trends affecting the cultivation, 

management and utilization of poplars and willows in temperate and boreal regions of the world. 

 

Comments and feedback are welcome. 
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FOREWORD 
 
Poplars and Willows have become significant resources in agriculture and forestry, which are ideally 
suited for supporting rural livelihoods, enhancing food security, alleviating poverty and contributing to 
sustainable development. They provide raw material supplies for industrial processing (pulp, paper, 
engineered wood products, plywood, veneer and other boards, sawn timber, packing crates, pallets, 
furniture and increasingly bioenergy) and valuable non-wood products (e.g. livestock fodder, 
medicinal extracts, food products). Poplars and Willows are highly valued for the provision of social 
and environmental services including shelter, shade and protection of soil, water, crops, livestock and 
dwellings. They are more and more used in phytoremediation of severely degraded sites, 
rehabilitation of fragile ecosystems, combating desertification and in forest landscape restoration. As 
fast growing species, they are effective at sequestering carbon and as carbon sinks, thus contributing 
to the adaptation to and mitigation of the effects of climate change.  
 
Twenty-one member countries of the International Poplar Commission (IPC), as well as three non-
member countries (Moldova, Russian Federation, Serbia) submitted country reports in 20161 on 
Poplars and Willows in indigenous or planted forests, agroforestry production systems and as 
distinctive landscape components for protective, productive and multiple purposes. Most reports 
provided detailed information on topical issues, statistics, innovations and trends in Poplar and Willow 
culture and use. 
 
The total area of natural Poplars reported to the International Poplar Commission is over 54 million 
ha, of which 99% occur in the Russian Federation, Canada, the United States and China where they 
are managed primarily for multi-purposes (83%) and environmental protection (17%). The total area 
of planted Poplar reported in 2016 is 31.4 million ha, of which 18.3 million ha (58%) are managed for 
multi-purposes, 9.4 million ha (30%) planted primarily for wood production, 2.9 million ha (9%) for 
environmental protection and the balance of 0.9 million ha (3%) is managed for biomass production 
for fuelwood. The Canada and the Peoples’ Republic of China account for 96% of the world’s planted 
Poplar resources. The area of Willows is substantially smaller. Of the total reported area of 9.0 
million ha of Willows, 95% were natural (8.6 million ha) and 5% (04 million ha) are classified as 
planted forests. 
 
This synthesis report was compiled from the available country progress reports and highlights status, 
innovations, issues and trends in regards to cultivation, management and utilization of Poplars and 
Willows. Another purpose is to draw the attention of policy makers, scientists, and producers to the 
rich diversity of expertise, knowledge and leadership documented in the various country reports. The 
synthesis report is complemented by a comprehensive listing of reference documents released during 
2012 – 2016 by member countries (Working Paper IPC/16), encompassing more than 2000 technical 
publications. The synthesis report and list of publications are also available on the FAO website: 
www.fao.org/forestry/ipc.  
 

 

 

 
Walter Kollert 

Secretary 
International Poplar Commission 

Jim Carle 
FAO Consultant 

 

                                                 
1 Argentina, Belgium, Bulgaria, Canada, Chile, China, Croatia, France, Germany, India, Iran, Italy, Republic of 

Korea, Moldova, New Zealand, Romania, Russian Federation, Serbia, Slovenia, Spain, Sweden, Tunisia, 

Turkey, United States of America.  

http://www.fao.org/forestry/ipc


vi 

 

 

 SUMMARY OF HIGHLIGHTS AND ISSUES 
 
I POLICY AND LEGAL FRAMEWORK 
 

 In general, it is noted, that the interest in the use of Poplars, Willows and other fast-growing 
species is increasing, as they combine the goals of bioenergy production and 
phytoremediation of polluted waters and soils. 

 In the EU Poplar plantations were considered an agricultural rather than a forest crop. The 
area covered by traditional Poplar cultivation is continuously decreasing due to competition 
with other more profitable agricultural crops and with competitive Poplar products imported 
from other countries (Italy). As a reaction to this development, the Italian Poplar sector has 
launched a number of research programs to develop innovative uses for Poplars and to 
create new clones with higher resilience to salinity, drought and pests. 

 Globally, many countries and the EU provide tax incentives or subsidies to promote the 
cultivation of Poplars and Willows. 

 The collapse of the oil price in 2015/2016 slowed the development of the wood biomass 
production for the bioenergy sector. 

 The adaptation to European policies focused efforts to mitigate climate change including 
review of the national strategy for renewable energy development by the heating and 
electricity companies which have stimulated the establishment of Short-Rotation Coppice 
(SRC) Poplar in recent years. However, the EU regulations needed to revisit the production of 
electrical energy from renewable biomass production and use of wood residues, including 
production of wood biomass feedstock from Poplars and Willows to ensure there was an 
enabling policy framework. 

 Mitigation of climate change by increasing carbon sinks through afforestation and 
reforestation provided good opportunities for the use of fast growing Poplar species for 
carbon sequestration and a valuable wood resource for the wood industry. If Poplars are to 
significantly contribute to climate change mitigation, reforestation and afforestation with 
appropriate species/clones linked to site conditions, improved tree breeding and silviculture, 
will be necessary. 

 Biomass production with Willows, Aspens and Poplars on agricultural land played a key role 
in achieving greenhouse gas emission objectives, including ambitious targets for renewable 
energy. 

 In some EU countries the conservation and sustainable management of black Poplar has 
been integrated into national strategies for the conservation of biodiversity and of threatened 
forest genetic resources. 

 In the EU the generally recognized capability of sustainable biomass production by SRC is 
not sufficiently supported by regulations and policies. In parallel, research funding for fast-
growing tree species in SRCs was massively scaled down as business interest faded and 
newly declared research projects were no longer approved. 

 Fast-growing plantation tree species such as Poplars provided the raw materials to the wood 
industries sector as substitute for harvesting from natural forests or imported wood products. 

 Fast-growing trees are considered an environmentally sound land use to quickly increase 
forest cover or to rehabilitate/restore forest landscapes. The Poplar and Willow plantings will 
provide a primary protective function (soils, water, mitigating climate change), wood resources 
for forest industries and biomass production for bio-energy production. 

 Poplar can play a critical role in restoration of degraded arid and semi-arid landscapes and in 
combating desertification in Northern China, so resilience to drought conditions, wood quality, 
growth rate and ease of propagation were criteria for selection for ecological and industrial 
forests. 

 
II TECHNICAL INFORMATION  
 
1. IDENTIFICATION, REGISTRATION AND VARIETAL CONTROL 
 

 Some countries managed to produce new clones of Poplars and Willows, some of which were 
released on the market. They have in common, that they are very fast growing and suitable 
for short rotation biomass production as well as roundwood production. The Chinese State 
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Forest Administration (SFA) registered 38 Poplar clones and 9 Willow clones as new 
varieties, the primary traits of which were fast growth, high survival, straight trunk, wood 
properties and resistance to disease, with primarily a productive, commercial use by forest 
industries in different ecological zones throughout the country.In Canada Poplar and Willow 
clones were widely propagated vegetatively for various purposes, without any legal protection 
of intellectual property rights for the breeder, unless specific contractual arrangements had 
been put in place. 

 
2. PRODUCTION SYSTEMS AND CULTIVATION 
 

 In many countries large-scale nursery production is on the decline and substituted by 
vegetative clone production. The Poplar and Willow reproductive materials for plantations are 
usually taken from stem cuttings. Turkey reports that unrooted cuttings were less expensive 
and more practical than use of rooted cuttings for Poplar plantations. In a search to reduce 
production costs nursery managers were pursuing greater mechanization. The main reasons 
for the decline in demand for nursery stock included: low Poplar wood prices; environmental 
regulations and social change.   

 France reported that the only experimental plantations of genetically modified Poplars at the 
Orléans INRA were destroyed in 2013, without administrative authorisation to continue the 
scientific work in this field. 

 Belgium reported that Crack Willow (Salix fragilis) and Basket Willow (Salix viminalis), found 
in riparian reserves were protected for biodiversity conservation. However, they had potential 
for restoration of waterlogged soils and provided an income from basketry and garden 
features. These Willows were cultivated without fertilizers or chemicals for weed or insect 
control. As harvesting was after 1 or 2 years, output was deemed an agricultural crop. 
Workshops for basketry and garden features became popular. New uses included Willow 
mats, live retaining walls, river bank stabilization, phytoremediation of contaminated sites and 
purification of waters and soils. 

 Bulgaria reported that Poplar and Willow plantations were grown mainly for intensive 
production of industrial timber. P. x euramericana cv. “I-214” accounted for about 60-80% of 
planting in some State Forest Enterprises. 

 In China many studies were conducted to improve Poplar growth and site productivity through 
soil testing and formulated fertilization. Trials showed that fertilizer application notably 
affected Poplar growth and the effects on soil fauna, soil respiration, and carbon metabolism. 
Thinning was carried out to increase the merchantable timber volume and improve the quality 
of the Poplar plantations by removing competition. 

 Trials conducted in China showed that productivity of successive Poplar plantation rotations 
depleted seriously. Successive rotations led to significant changes of fine root morphology 
and significant increases of fine roots biomass indicating that the below ground biomass 
allocation was increased. With fine root mortality and turnover, the allocation pattern of fine 
root biomass of Poplar plantations with successive rotations could have a negative effect on 
above ground productivity.  

 Germany reported that Poplars, Aspens and Willows were not cultivated to any notable extent 
in conventional planted forest rotations. Due to the improved economic situation of forestry 
holdings as a result of higher timber prices, there was an increasing interest in planting 
pioneer crops. These allowed earlier harvesting and profits. Balsam Poplar hybrids as well as 
Aspens and Aspen hybrids (P. tremula × P. tremuloides) were of interest as pioneer tree 
species with the Aspen hybrid “Holsatia” selling better than in past decades. An average 
water supply of 300 litres/m² during the vegetation period and water-holding soils produced 
yields of 10 tonnes of dry matter per hectare annually. With high precipitation or groundwater 
impact also guaranteeing a continuous growth in dry periods, the yields could even be 
20 tonnes of dry matter per hectare annually, and higher. 

 The investment costs for establishing a plantation are high and vary depending on the tree 
species, planting density, which, in turn, depended on the end-use purpose of the woody 
biomass produced. In addition to investment costs, harvesting and transport were also major 
cost factors that heavily depended on access, yields and log size. The economics of SRC 
plantations on 3-4 year rotations for woody biomass for bio-energy were sensitive to global 
energy prices. As SRCs are not competitive with agricultural food production, marginal 
agricultural lands with sufficient groundwater could be targeted for fast-growing trees, where 
greening has some positive environmental impacts.  
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 Poplar cultivation has to be tailored to the proposed purpose of the planted forests, whether 
provision of forest products or environmental services (phytoremediation, restoration of 
degraded landscapes etc.). In recent years, demand for Poplar wood for packaging, paper, 
energy and panel industries (including OSB) has increased so Poplar cultivation had adopted 
silvicultural practices accordingly. Planted density of 240 stems/ha (or less), had been used to 
produce high quality logs whilst densities of 1000-1300 stems/ha were used for paper, OSB 
panel, bioenergy or particle board (From Italy). 

 In arid zone countries the use of wastewater appeared a solution to promote Poplar and 
Willow culture. Tunisia reported that wastewater from domestic activities (80%), industrial 
(15%) and tourism (5%) were generally rich in nutrients. However, they could contain other 
toxic ions that could accumulate and cause adverse symptoms in trees depending upon the 
duration of irrigation and the susceptibility response of the plant. Current research was testing 
the effects of treated water waste irrigation on the behaviour of different Poplar and Willow 
species which had shown a strong ability to adapt. There was potential for growing irrigated 
Poplars and Willows with treated water waste for Short-Rotation Coppice for the production of 
wood biomass and for carbon sequestration. 

 In many countries agroforestry systems provided alternative land-uses that increased land-
use intensity and diversified the farm economy. Agroforestry comes in many forms including 
intensive coppice management of several crops from the same root base for biomass 
production and incorporates Poplar and Willow plantations with animal husbandry, agricultural 
or horticultural crops. 

 
3. GENETICS, CONSERVATION AND IMPROVEMENT 
 

 Genetics, conservation and tree improvement have been central for many years to most 
country’s strategies around Poplar and Willow cultivation. Most IPC members reported on 
their efforts to preserve the genetic resources of Poplars and Willows and their work to 
improve the attributes of planting materials in terms of productivity, mainly for biomass, and 
resistance to damaging pests, while considering biodiversity and biosafety issues.  

 A number of countries reported extensive developments over the past 4 years in 
biotechnology, including the application of genetic markers, cytogenetics, epigenetics, 
genomics, genetic engineering and molecular biology including in vitro cultivation and genetic 
transformation. 

 
4. FOREST PROTECTION 
 

 All countries report a high number of diseases and pests that impact the health and 
productivity of Poplars and Willows. Globally the most common diseases were Poplar Rust 
(Melampsora spp.), Stem Canker (Septoria musiva), Leaf Blight (Marssonina brunnea) and 
the Asian Longhorned Beetle (Anoplophora glabripennis Motschulsky.). All Poplar growing 
countries have established control measures and procedures to prevent or minimize damage 
in the future. Some countries indicated that long droughts and high temperatures occurred in 
2012-2015 that caused stress and high mortality in Poplars. 

 
5. HARVESTING AND UTILIZATION 
 

 Few changes have occurred in the harvesting of Poplars, although there was an increasing 
trend towards mechanized logging. Traditional practices included felling by chainsaw, 
extraction by an agricultural tractor, wood processing on the landing by chainsaw and loading 
of logs by truck or tractor mounted grapple. The modern mechanized methods used a feller-
buncher for tree length felling, de-limbing and stacking, and tree length extraction by a 
forwarder, that also loaded the truck. Chipping of harvesting waste was carried out at the 
landing. 

 The lack of reforestation in some European countries in recent years was likely to have 
resulted from low Poplar prices and regulatory constraints (lack of enabling conditions), 
including removal of incentives. As a result, private companies will face a considerable deficit 
in Poplar supply by 2020-2025 that will particularly hit those that require quality logs for 
peeling. This situation is very likely to be exacerbated by the increased demand for wood 
biomass for bioenergy.  
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 In the last 10 years, Short-Rotation Coppice (SRC) plantations with fast-growing species were 
established in many European countries that included Black Locust, Poplar and Willow. This 
trend came to a halt in 2012 when petroleum prices dropped and poor technical results meant 
that they were not economically viable. However, there remained basically a strong interest in 
wood biomass for bioenergy and research focussed on different dimensions of SRC 
plantations such as the silviculture (planting densities and rotation lengths) and the genetic 
improvement of Poplar, Willow, and Black Locust clones with a view to increase growth, 
yields, coppice capacity, water and nitrogen efficiency and wood properties. 

 Italy reported that together with other Short-Rotation Coppice (SRC) species, S. alba and 
P. nigra were evaluated for their productivity and yields for mechanized chip harvesting. 
S. alba productivity (36 tonnes/ha) and P. nigra (55 tonnes/ha) compared favourably with 
other species and showed potential for future biomass production for bioenergy 

 
6. ENVIRONMENTAL APPLICATIONS 
 

 There had been a perception in the past that Poplars had a negative impact on the 
environment because they were artificially planted and intensively managed (often in 
monocultures) and susceptible to insects and diseases. However, several countries report 
that plantations of Poplars and other fast-growing trees had great potential in carbon 
sequestration and carbon sinks due to their fast growth and high productivity, help to restore 
degraded lands and prevent landslides. In New Zealand the effectiveness of tree 
conservation plantings in preventing or reducing slippage was assessed by farmers. They 
gave excellent or good effectiveness ratings for 94% of Pine plantations, 76% of Poplar 
plantings, and 73% of Willow plantings to protect against erosion damage from rain storms. 
Turkey reported that rows of shelterbelts and windbreaks around fields or alongside roads, 
watercourses, and ditches were planted and plantations established for centuries by farmers 
in Anatolia to provide effective environmental protection and wood production functions. 

 The European forest biodiversity goals as prescribed in the NATURA 2000 legislation could 
be jeopardized by the increasing demand for wood biomass for bioenergy/biofuel. Poplar 
cultivars can support both ecological and economic goals because they are fast-growing trees 
that sequester carbon and provide carbon sinks and harbour habitat for biodiversity and the 
leaf litter is rich in calcium that enhances soil biota. Examples of Poplar cultivars enhancing 
biodiversity included: i) Revival of the spotted woodpecker (Dryobates minor) attributed to the 
maturing of Poplar plantations in the Mediterranean region; ii) Preference of the Flat Bark 
Beetle (Cucujus cinnaberinus), an IUCN Red List species (protected by Natura 2000), for 
Populus dead wood; iii) Preference of the Eurasian Golden Oriole (Oriolus oriolus) in the 
United Kingdom, the Netherlands and Belgium for breeding places high in the crowns of 
hybrid Poplars as a substitute for natural habitats 

 Canada reported that in British Columbia the Environmental Farm Plan and associated 
Beneficial Management Practices programmes considered Poplar and Willow species as 
viable plant choices for vegetative buffer, shelterbelt and riparian management. 

 Combatting desertification and restoration of severely degraded sandy and loess lands with 
different combinations of Poplar species and clones in different land-use combinations with 
agriculture and shelterbelts have proven successful in the Three North Shelterbelt region and 
the Western Region of China. Embankment plantings and restoration of the flood plains of the 
Yangtze, Huai and Yellow Rivers and their tributaries in Central-eastern China have 
succeeded in increasing the ecological and social benefits of flood control but also created an 
extensive, valuable Poplar resource that had stimulated economic benefits for communities 
and enterprises. 

 Many countries have conducted research projects to investigate the phytoremediation 
capacity of Poplars and Willows and to test their capability to grow on contaminated soils, 
take up pollutants, produce biomass and sequester carbon. The experience made with these 
research trials were overwhelmingly positive.  

 
III. GENERAL INFORMATION 
 

 National Poplar Commission have been established in all member states that have reported 
for the 2016-2020 period. Most of them were hosted by government entities, in a few 
countries by non-profit private organizations. In Chile the Poplar Technology Centre at the 
University of Talca, in conjunction with the National Forestry Corporation (CONAF) and other 
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key stakeholders reactivated the NPC in 2015 to encourage the cultivation, conservation and 
use of hybrid varieties of Poplar as an alternative, ecologically viable and economic land-use 
in Chile. National Poplar Commissions are aware of the proposed institutional reform of the 
IPC to make it more broad-based by including “other” fast-growing species in its domain. 
However, it was noted that the formal procedures for the required changes are lengthy within 
the IPC, COFO and the FAO. 

 Since the last session in 2012, thousands of topical scientific and technical papers on Poplars 
and Willows were published by IPC member and non-member countries. A separate Working 
Paper (IPC/16) detailing these publications by country was prepared and will be available on 
the IPC website. 

 Many National Poplar Commissions and research institutes have established international 
cooperation projects with partner countries to integrate, develop and improve major forest 
genetics and forestry research infrastructure and to exchange knowledge, technology and 
genetic material. 

 Turkey reported that the white seed cotton from Poplar and Willow trees were misconceived 
as causing allergic symptoms. Pollen research was conducted in the atmosphere of many 
cities on both Poplar and Willow. It was found that the allergy symptoms from Poplar pollen 
were very mild and required no treatment. White hairy seeds of Poplar and Willow trees 
matured and dispersed in the air at the time when pollen grains from these plants were not 
present in the atmosphere. However, at that time, pollen from pasture meadows and olive 
trees were present 

 
IV. SUMMARY STATISTICS 
 

 The total area of Poplars and Willows reported in 2016 by 27 countries2 was 102 million 
hectares. 

 Indigenous Poplar and Willows, accounted for (64 million ha = 63%) of which indigenous 
Poplars were 54.5 million ha, indigenous Willows, 8.5 million ha and mixed indigenous Poplar 
and Willow, 1 million ha.  

 The Russian Federation (25 million ha), Canada (17.3 million ha), the USA (10.2 million ha) 
and China (1.4 million ha) accounted for 99% of the global indigenous Poplar resource. Most 
of the natural Willow resources were located in the Russian Federation (7.4 million ha = 86% 
of global area) and the USA (0.5 million ha = 6% of global area). 

 Planted Poplars and Willows were 31.8 million ha3, of which, 31.4 million ha were planted 
Poplars (99%), planted Willows 0.4 million ha and mixed plantings of Poplars and Willows, 
only 13,466 ha.  

 According to new definitions and inventory Canada accounted for 21.8 million ha of planted 
Poplar area (69% of the global area), China, 8.5 million (27% of global planted Poplar area), 
followed by France, 0.2 million ha, Turkey, Iran, Spain and the USA (0.1 million ha each).  

 China accounted for 0.3 million ha of planted Willow (71% of global total), followed by 
Argentina with 56,400 ha. 

 Poplars and Willows in Agroforestry systems accounted for 6.3 million ha, of which, Poplars 
were 6.0 million ha (95%), mixed Poplars and Willows 0.23 million ha (4%) and Willows, only 
60,000 ha (1%).  

 According to their definition of trees outside forests, Canada estimated their agroforestry/trees 
outside forests to be 5.6 million ha4 (90% of global total), followed by India with 0.3 million ha, 
New Zealand with 0.2 million ha and Islamic Republic of Iran, 0.1 million ha. 

 Afforestation and reforestation reported by 16 countries, totalled 1.1 million ha, of which 
Poplars were 1.0 million ha (95%) and Poplar and Willow mixed species, 63,383 ha (5%). The 
reported global Willow resource was depleted by about the same area as was planted.  

                                                 
2 Including 20 listed reporting countries, plus partial data from the Russian Federation in 2016; Morocco and the 

United Kingdom from 2012; and Egypt, Republic of Korea, Belgium and Switzerland from 2008. 
3 Canada reported 21.8 million ha of planted Poplars and Willows in 2016 of which planted Poplars accounted 

for more than 99%. A significant proportion of this semi-natural resource was previously reported as indigenous 

forest (2012 reported indigenous Poplar 30.3 million ha and planted Poplar only 44,128 ha). This new data has 

impacted the global data for indigenous and planted Poplar resource 
4 Canada reported 27,193 ha of agroforestry/trees outside forests in 2012 
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 China reported the largest afforestation/reforestation with 0.97 million ha of Poplar, followed 
by the Islamic Republic of Iran with 70,000 ha of Poplars and New Zealand with 62,400 ha of 
mixed Poplar and Willow plantings in agroforestry systems. Other notable plantings were 
achieved by France, Italy, Romania, Serbia and Spain that planted between 5,000 ha and 
16,000 ha during the period. India reported the depletion of their Poplar resource by 44,900 
ha5. 

 Indigenous Poplar resources were primarily managed for multi-purpose functions (83%) or 
environmental protection (17%).  

 Indigenous Willows were primarily managed for environmental protection (78%) or for multi-
purposes (21%).  

 Only in very limited circumstances were indigenous Poplars and Willows reported for 
industrial roundwood or biomass production for fuelwood.  

 Planted Poplar was managed for multi-purposes (58%), industrial roundwood supply (30%), 
environmental protection (9%) and biomass production for fuelwood (3%). The functions of 
both planted Poplars and Willows were strongly weighted by China. 

 Planted Willow was used for industrial roundwood production (66%), multi-purposes (13%), 
environmental protection (12%) and biomass production for fuelwood (9%).  

 Poplars in agroforestry systems were overwhelmingly for multi-purpose functions (93%) and 
industrial roundwood production (6%). The agroforestry Poplar and Willow functions were 
strongly weighted by Canada and India. 

 Willows in agroforestry systems were for multi-purposes (59%), biomass for fuelwood 
production (24%), industrial roundwood production (12%) and environmental protection (5%).  

 Poplar wood removals accounted for 48 million m3 of roundwood, of which 35.8 million m3 
were sourced from indigenous Poplar forests (75%) and 12.2 million m3 from planted Poplars 
(25%). 

 Canada accounted for 79%6 and the USA, (21%) of the global wood removals reported from 
indigenous forests.  

 Wood removals reported from planted Poplars included the Islamic Republic of Iran, (5.2 
million m3, France (1.8 million m3), Argentina (1.7 million m3), Italy (1.0 million m3) and Spain 
(0.9 million m3).  

 Forest products output was reported at 6877 million m3, 440 million m3 (64%) was attributed to 
indigenous forests and 247 million m3 (36%) to planted Poplars.  

 The forest products proportions of end use reported for indigenous Poplars were Sawnwood 
(67%), Wood Pulp (14%), Logs/pulplogs (8%), Woodchips (7%), Particle/Fibre Boards (2%) 
and Fuelwood, Veneer and Plywood (2%).  

 The proportions of forest products end use of planted Poplars was Particle/Fibre Board 
(51%), Plywood (17%), Veneer (16%), Wood Pulp (6%), Sawnwood (5%), Woodchips (4%) 
and Logs/pulplogs and Fuelwood (1%).  

 The forest products end use of Willows was reported as 0.5 million m3, of which 0.4 million m3 
was from indigenous Willows (83%) and 0.1 million m3 was from planted Willow (17%).  

 The main end use of indigenous Willow was Particle/Fibre Board (44%), Wood Pulp (37%), 
Sawnwood (14%), Fuelwood (4%) and Logs/Pulplogs and Woodchips (1%).  

 The main end use of planted Willow was Fuelwood (62%), Woodchips (23%), Particle/Fibre 
Boards (11%) and Logs/pulwood (4%). 

 No change was reported in conversion of indigenous Poplars and Willows to other land-uses 
by 11 of 20 countries and 5 countries responded with a decrease. 

 An increased trend for Poplar and Willow Forests was reported by 12 of 20 countries, 
4 reported no change, 2 reported a decrease and 2 countries were unknown. 

 An increased trend in the use of Poplars and Willows for bioenergy was reported by 15 out of 
20 countries, 3 had decreased, 1 was neutral and 1 unknown. 

 No change was reported for the level of Government investment in the Poplar and Willow 
Sector by 9 of 20 countries, 6 reported an increase, 2 reported a decline and 3 countries were 
unknown. 

                                                 
5 India reported a 275,000 ha afforestation/reforestation in 2012. 
6 Canada reported gross harvest data; the proportions for Poplars and Willows is difficult to isolate 
7 Canada reported gross harvest data (hardwoods and softwoods), the proportion of Poplar and Willow data is 

difficult to isolate  
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 An increased trend in the role of the private sector in Poplar and Willow culture was reported 
by 16 of 20 countries, 3 reported no change and 1 was unknown. 

 An increased trend in the significance of Poplars and Willows for productive purposes was 
reported by 15 0f 20 countries, 4 reported no change and 1 was unknown.  

 An increased trend in the significance of Poplars and Willows for environmental purposes was 
reported by 15 of 20 countries, 5 reported no change. 

 No change was reported in the environmental group rejection of planted Poplars and Willows 
by 13 of 20 countries, 4 reported a decrease, 3 were unknown and none reported an 
increase. 

 An increased trend in the public acceptance of Poplar and Willow importance in natural 
resources management was reported by 14 of 20 countries, 5 reported no change, 1 was 
unknown. 



xiii 

 

Contents 

ACKNOWLEDGEMENTS IV 

FOREWORD V 

SUMMARY OF HIGHLIGHTS AND ISSUES VI 

I. INTRODUCTION 1 

II. POLICY AND LEGAL FRAMEWORK 1 

III. TECHNICAL INFORMATION 8 

1. IDENTIFICATION, REGISTRATION AND VARIETAL CONTROL 8 

2. PRODUCTION SYSTEMS AND CULTIVATION 12 
(A) Nursery Practices And Propagation Techniques 13 
(B) Planted Forests 17 
(C) Indigenous Forests 25 
(D) Agroforestry And Trees Outside Forests 27 

3. GENETICS, CONSERVATION AND IMPROVEMENT 30 
(A) Aigeiros Section 32 
(B) Leuce Section 37 
(C) Tacamahaca Section 39 
(D) Other Sections 40 
(E) Willow 40 

4. FOREST PROTECTION 42 
A) Biotic Factors Such As Insects, Diseases And Other Animal Pests 42 
B) Abiotic Factors Including Storms, Floods, Droughts, Pollution And Others 48 

5. HARVESTING AND UTILIZATION 49 
A) Harvesting Of Poplars And Willows 49 
B) Utilization Of Poplars And Willows For Various Wood Products 50 
C) Utilization Of Poplars And Willows As A Renewable Source Of Energy (Bioenergy) 53 

6. ENVIRONMENTAL APPLICATIONS 54 
A) Site And Landscape Improvement 54 
B) Phytoremediation Of Polluted Soil And Water 57 

IV. GENERAL INFORMATION 59 

1. ADMINISTRATION AND OPERATION OF NATIONAL POPLAR COMMISSIONS 59 

2. LITERATURE 62 

3. COLLABORATION WITH OTHER COUNTRIES 62 

4. INNOVATIONS NOT INCLUDED IN OTHER SECTIONS 64 

V. SUMMARY STATISTICS 64 

1. AREAS 65 

2. FUNCTIONS 66 

3. WOOD REMOVALS 66 

4. FOREST PRODUCTS 67 

5. TRENDS AND OPINIONS 67 

APPENDIX 1: SUMMARY TABLES BY COUNTRY 2015 73 
Table 1: total area of poplars and willows by country 2011 73 
Table 2: total poplars area by country and function 2015 74 
Table 3: total willow area by country and function 2015 75 



xiv 

 

Table 4: indigenous poplar area by country and function 2015 76 
Table 5: planted poplar area by country and function 2015 77 
Table 6: indigenous willow area by country and function 2015 78 
Table 7: planted willow area by country and function 2015 79 
Table 8: agroforestry area of poplars and willows by country and function 2015 80 
Table 9: area afforested and reforested with poplars and willows 2012-2015 81 
Table 10: poplar wood removals by country 2015 82 
Table 11: willow wood removals by country 2015 84 
Table 12: forest products from poplars by country 2015 (000 m3) 86 
Table 13: forest products from willows by country 2015 (000 m3) 88 
Table 14: summary of trends on topical issues reported by countries in 2015 90 

APPENDIX 2: SUMMARY OF COUNTRY RESPONSES TO THE QUESTIONNAIRE (2012-2015)

 91 
Table 1(a): Total Area of Indigenous Poplars and Willows: 91 
Table 1(b): Total Area of Poplar and Willow Planted Forests: 93 
Table 1(c): Total Area of Poplar and Willow Agroforestry and Trees Outside Forests 95 
Table 2: Wood Removals in 2015 98 
Table 3: Forest Products from Poplars and Willows, 2015 102 

 



1 

 

 
International Poplar Commission  

25th Session,  
Berlin, Germany, 13-16 September 2016 

SYNTHESIS OF COUNTRY PROGRESS REPORTS 
Activities Related to Poplar and Willow Cultivation and Utilization 2012-2015 

 
 
I. INTRODUCTION 
 
The main aim of this synthesis is to identify issues, innovations and trends in regards to Poplar and 
Willow culture and use as reported by country progress reports for the 25th Session of the 
International Poplar Commission (IPC). A secondary purpose is to draw the attention of IPC members 
and individuals to the rich diversity of experience documented in the national reports, which are 
available on the IPC website: http://www.fao.org/forestry/ipc2012/78596/en/ 
 
In total, 21 member countries of the IPC and three non-member countries (Moldova, Russian 
Federation, Serbia) reported for the 2012-2015 period (21 in 2004, 19 in 2008 and 20 in 2012). 
Additionally, 20 member countries of the IPC, and one non-member country (Moldova) completed the 
questionnaire. 
  
The synthesis follows the structure of the National Reporting Guidelines. It will be presented to the 
25th IPC-Session in plenary on 16 September 2016, and will also be posted on the IPC website. A 
Book of Abstracts for all papers submitted for the 25th Session is published separately as Working 
Paper IPC/14. The comprehensive list of publications and references regarding different aspects of 
Poplars and Willows reported in each country progress report has been extracted and published 
separately as Working Paper IPC/16.  
 
II. POLICY AND LEGAL FRAMEWORK  
 
This section summarizes major developments in national policies, laws or regulations which affected 
the cultivation or utilization of Poplars or Willows, in natural forests, planted forests and agroforestry. 
The scope includes relevant policies concerning the growing, harvesting, marketing, transportation, 
utilization and trading of Poplars and Willows; financial, fiscal or other incentive regulations which 
affect the growing of Poplars and Willows; and policies promoting the emerging use of Poplars and 
Willows for bioenergy (incl. fiscal incentives, subsidies etc.), carbon sinks and other environmental 
uses such as combating desertification and restoration of degraded landscapes. 
 
Argentina reported that the current forest policy (1999) provides national incentives (financial support 
and tax benefits), a legal frame and fiscal security aimed to promote new and expanding industrial 
production forests with fast growing species, including Poplars and Willows. A grant for 80% of 
establishment and early tending and 70% of silviculture (pruning and thinning) are available. 
Additionally, a 1998 law, updated in 2008 provides a package of tax incentives depending upon the 
scale of the investment, including right off of expenditure against tax, exemption from selected taxes 
(real estate assets, revenues etc) and depreciation on capital goods. Forest plantation investments 
larger than 100 ha in size require an environmental impact assessment to demonstrate mitigation of 
any negative environmental impacts.  
 
The Sustainable Management of Natural Resources Project (2010-2016) funded by the World Bank in 
Argentina strengthened the policy, legal, planning and implementation capacities of national, 
provincial, and non-governmental institutions with the direct responsibilities over natural and planted 
forests. The support was focused on the execution of research, extension and information activities, 
training dissemination, management efficiency and the conservation of biodiversity in forest 
management. Back to back, the Global Environment Facility (GEF) funded the conservation of 
biodiversity in productive forest landscapes by support to implementation of forest policies and 
practices to enhance the protection and conservation of biodiversity in forest ecosystems of regional 
and global importance. 
 
Belgium, an EU member (1958) reported that subsidies for afforestation or reforestation in Flanders 
were amended in 2015 to enable the Department for Nature and Forests to provide afforestation 

http://www.fao.org/forestry/ipc2012/78596/en/
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grants with native species, including Poplars to cover costs of establishment and protection. Former 
spacing, configurations and planting density constraints have been removed. Individuals, private and 
public institutions can receive these subsidies if they own the land or have a land-use right. There are 
specified minimum sizes (0.5 ha) and an approved list of Salicaceae species and planting must be in 
mixed species and managed in accordance with a management plan. The subsidy amounts up to 
3000 Euro/ha. The subsidy for protection amounts to 235 Euro per 100 m grid. The maintenance 
grant for farmers only is 185 Euro/ha/year for five years, then in subsequent years, 75 Euro/ha/year.  
 
The revised Short Rotation Forestry policy of the Flemish Government (June 20th 2006) defined the 
cultivation of fast growing woody plants (harvested within 8 years) as agricultural crops and thus 
exempted from the Forest Decree. According to the 2013 Common Agricultural Policy (CAP) reform, 
30% of direct payments were linked to respecting three sustainable agricultural practices notably soil 
quality, biodiversity and carbon sequestration – the "Greening" measures. The SRF list of approved 
species included indigenous Salix. caprea, S. alba, S. viminalis and Populus nigra but not cultured 
Poplars. Because farmers investing in short rotation forestry had to set aside 30% as ecological focus 
areas there has been only modest interest in this investment opportunity.  
 
The EU Common Agricultural Policy (CAP) impacts agro-forestry in Belgium. In Flanders, since 2011, 
80% of planting costs are refunded but there are no subsidies for maintenance and protection. In 
Wallonia this has not been implemented for agroforestry. New subsidies are now provided by the 
Department of Nature and Forests for up to 80% of the costs of agroforestry systems (plantation and 
maintenance) including trees, hedges, linear-short-rotation-coppice (including Poplar and Willow).  
Modification of forest regulations and decrees have revised definitions and modalities for agroforestry 
systems in both regions to exempt the need for tree-felling permits.  
 
The legal framework in Flanders includes the Forest Decree that require management plans and 
felling permits for production forestry and the Nature Decree adopts the ‘precautionary principle’ that 
prohibits any forest operation that leads to long-term loss of natural values. Furthermore, restrictions 
and obligations are stricter and quality targets are more ambitious for public forests, but also for 
private forests within the Flemish Ecological Network, and the NATURA 2000s (about half of all 
private forests are within these categories).  
 
Bulgaria, an EU member (2007) reported that according to the new Forest Law (2011) amendments 
were made to the most important regulations for forestry and new strategic documents were adopted: 
i) Ordinance № 21 (2012) for determination, approval, registration and withdrawal of basic material 
from the forest seed base, collection, extraction, testing, marketing and importation of forest 
reproductive material; ii) Ordinance № 4 (2012) for registration of forest nurseries and production of 
seedlings in forest nurseries; iii) Ordinance № 2 (2013) on the afforestation/reforestation of forest 
territories and agricultural lands used for establishment of special, protective and commercial forests 
and forests in protected areas, inventory of forest plantations, their reporting and registration; iv) 
Ordinance № 18/07 (2015) for forest inventory and planning; vi) Ordinance № 8 (2011) for forest 
harvesting; vii) National Strategy for the Development of the Forest Sector 2013-2020; viii) Strategic 
Plan for the Development of the Forestry Sector 2014-2023. Additionally, according to the new Forest 
Law short rotation, fast growing tree species grown for wood production on agricultural lands or urban 
areas are not managed as forests.  
 
The EU Directive 1999/105 is implemented in Bulgaria through Ordinance № 21 (2012) for 
reproductive materials of tree species and their artificial hybrids, including Poplars. The “Classification 
of the Poplar forest stands” and “Instruction for establishment and mapping of forest stand types and 
for definition of litter composition” have been in force since 2011. The European Ecological Network 
NATURA 2000 in Bulgaria includes a significant proportion of the Poplar and Willow stands along the 
Danube river and other rivers in the country. 
 
Canada reported Forestland ownership varies in Canada from almost 95% provincially‐owned 
forestland in British Columbia to 48% in New Brunswick. Government hold publicly-owned forestland 
(Provincial or Federal), known as Crown Lands. Provincial policies and legislation on property 
valuation and taxation for land used to grow tree crops vary widely across Canada. Although Federal 
income tax rules apply nationwide and are administered by the Canada Revenue Agency (CRA), 
there are no specific policies or federal tax incentives pertaining to Poplars or Willows. The vast 
majority of forests in Canada’s boreal forest zone supported natural stands of Populus tremuloides, 
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often in mix with P. balsamifera. Where these stands are harvested, predominant natural regeneration 
(coppice) of P. tremuloides occurs. The majority of boreal forests are managed by, or through, the 
Provincial Forest Services. In several instances, Provincial regulations encourage reforestation with 
various Poplar species. Willow is not recognized as a forest tree species in Canada and thus no 
regulations exist for its regeneration in forests. However, Provincial or Regional regulations may exist 
when Willow is used for rehabilitation or reclamation of riparian areas, mine sites, oil sands 
developments or other oil and gas sites. 
 

There is a robust investment and management of “short‐rotation‐intensive‐culture (SRIC) of Poplar 
and Willow crops on farmlands (Trees Outside Forests) in Canada, using intensive agronomic 
approaches, including soil preparation, systematic crop layout, mechanical and/or chemical weed 
control, insect and disease control, protection from various biotic factors (e.g. deer browse), followed 
by harvesting. In some instances, these crops were grown in coppice culture using very short 
rotations (1-5 years) on a root system that produced several harvest cycles. In other instances, only 
one crop was harvested from the same root system to produce pulpwood or sawlogs and veneer logs 
which may be pruned to produce higher valued logs.  
( 
Chile reported that until 2012 there was a generous policy incentive for afforestation of degraded 
agricultural and forest soils with various forest species, including Poplars and Willows, available 
through Law N° 19.561 (1998). However, this plantation development incentive was recently 
discontinued whilst the State Forest Service (CONAF) prepares a new Forest Law to address the 
current issues and demands of the sector, including sustainability, renewable energy, environment, 
mitigation and adaptation to climate change, industry and social forestry etc. The lack of clear policies 
and legislation related to the promotion of the cultivation of Poplars and Willows was one of the main 
reasons for revival of the National Poplar Commission in Chile.  
 
The Peoples’ Republic of China reported that the State Council passed the “State Owned Forestry 
Farm Reform Plan”’ and the “Guide on State Owned Forestry Farm Reform” (Dec 2014 to guide a role 
switch from timber production to ecological restoration requiring new mechanisms and new staff 
capacity building and livelihoods support. Additionally, the State Council (2013) released documents 
to encourage modern agriculture and rural area development. The State Forest Administration 
released the “Outline of National Timber Strategic Base (2013-2020) to strengthen the security of 
national timber through 18 bases in 6 Regions involving 25 Provinces, totalling a forest base of 14 
million ha by year 2020. Poplars were selected within the 95 tree species selected.  
 
Croatia, a new EU member (July 2013) had to harmonize its legislation with the European Union 
(Nature Conservation Act, Act on Agricultural Land, Water Act and the Act on Forest Reproductive 
Material). The economic importance of their forestry resources, the priority for forest preservation and 
their long tradition of forest management were highlighted, but new priorities were to strengthen 
institutional and technical knowledge in all aspects of forestry management, particularly to raise the 
quality and level of training of forestry employees.  
 
France reported that the Poplar industry had been struggling in a very competitive market (about 
800,000 m3 of Poplars for sawing and 500,000 m3 for peeling), while the wood industry and 
construction sectors struggled to recover from the 2009 global financial crisis. Tensions over the 
supply in some production areas were related to less quantity and quality of logs within close 
proximity of the wood industries. The collapse of the oil price (US$130/barrel in 2012 to US$30/barrel 
in January 2016) slowed the development of the wood energy sector including production of Poplars 
and Willows on short rotation coppice for biomass production for bioenergy. In 2015 positive signals 
for the recovery of the construction sector should provide diverse opportunities in the use of Poplar. A 
new National Forests and Wood Programme commenced in 2016 in a multi-stakeholder process to 
define the national development priorities for the next 10 years. Mitigation of climate change by 
increasing carbon sinks through afforestation and reforestation provided good opportunities for the 
use of fast growing Poplar species for carbon sequestration and a valuable wood resource for the 
wood industry. The aim is to achieve a wood production target of 12 million m3/year by 2026, 
however, if Poplars are to significantly contribute to this, reforestation and afforestation with 
appropriate species/clones linked to site conditions, improved tree breeding and silviculture, will be 
necessary. However, the planting stock of Poplars for plantations halved 1.25 million in 2004, 840,000 
in 2007, 775,000 in 2012 and 650,000 in 2015. 
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For the conservation of forest genetic resources, France prepared a National Strategy for the 
Conservation of Biodiversity (2006), including a forestry component including Black Poplar. This 
policy has been amplified under the forestry component of the National Plan for Adaptation to Climate 
Change, which included a strengthening of the conservation of threatened forest genetic resources, 
including Black Poplar in river basins. A National Black Poplar Genetic Conservatory was established 
at the Guéméné-Valley Nursery Conservatory. From this national collection, representative clonal 
mixtures of different river basins were tested. Artificially regenerated Black Poplar is permitted as 
natural regeneration has been difficult. Under the leadership of the Department of Agriculture, Agri-
food and Forestry, this policy is implemented by the INRA-Orleans, in partnership with the Guémené-
Penfao nursery and nature reserves management of wild populations of Black Poplar. The Ministry of 
Agriculture, Agri-food and Forestry supported the Poplar genetic improvement group of three research 
institutes: INRA, FCBA and IRSTEA that led an ambitious programme of applied research in improved 
Poplar clones from P. deltoides and P. alba tested to select those clones best suited to the growing 
conditions in France. 
 
Germany, an EU member (1958) reported that the Greening Regulation, EU (2014) the cultivation of 
Poplars and Willows by Short Rotation Coppice (SRC) or Agroforestry Systems (AFS) were 
encouraged however, the 0.3 factor rating for classification to ecological focus areas did not justify 
conversion to this type of cultivation because it was not competitive with other greening land-use 
options with better ratings. The relevant legal documents include (Art. 46 (1) № 2 of Regulation (EU) 
№ 1307/2013 of 17 December 2013 and Delegated Regulation (EU) № 639/214 of 11 March 2014 
and Implementing Regulation (EU) № 641/2014 of 16 June 2014. Under Regulation (EC) № 73/2009, 
SRC and AFS under 20 year rotations were classified as eligible permanent crops. Eligible SRC and 
AFS tree species included Poplar, Willow, Black Locust, Birch, Alder, Ash and Oak according to the 
German Federal Law Gazette 2014 Part I No. 51, issued in Bonn on 13 November 2014; Regulation 
(EC) № 1120/2009, BLE № 05/10/31 & 15/10/31). An environmental risk assessment (ERA) is 
required for areas greater than 50 ha, but every SRC or AFS must be considered as an individual 
case basis. According to Article 2 (2) № 1 of the amended German Federal Forest Act (31 July 2010), 
SRC and AFS are not considered forest, so no afforestation authorisation is required for 
establishment of SRC outside forest areas. Additionally, a SRC in a forest is not regarded as regular 
forest management. 
 
Although Germany wants to achieve the ambitious EU goal of increasing its share of renewable 
energy sources to 27 per cent by 2030, the generally recognized capability of sustainable biomass 
production by SRC is not sufficiently supported by regulations and policies. As a result, the total SRC 
has increased to about 7,000 hectares, but currently stagnating. Research funding for fast-growing 
tree species in SRCs was massively scaled down as business interest faded and newly declared 
research projects were no longer approved. The EU Act on Forest Reproductive Material allows 
harvesting of P. nigra reproductive material for in situ and ex situ genetic conservation purposes.  
 
India reported that the Company’s Act (2013) requires 2% of profits to be spent on Corporate Social 
Responsibility (CSR) activities, including Poplar in agroforestry systems on farms. The Planning 
Commission granted the Punjab, Haryana and Uttar Pradesh states support for diversification of 
agriculture including planting of Poplar and other, fast growing species. The state of Bihar launched a 
scheme for promoting and demonstrating of Poplar species in agroforestry models in North Bihar. 
New mechanisms were introduced to simplify the process for tree growers to obtain permits for felling 
and transport of logs. The State Forest Department and the Government of Himachal Pradesh 
liberalized their policy to enable farmers to fell, market, transport and trade Poplars and other species 
outside their state after obtaining permits from local authorities. This has resulted in increased 
investment in particularly Poplars and other fast growing species in the state. The policy reforms are 
characterised by a focus on Poplars, with a lack of focus by growers and researchers on Willows. 
 
The Islamic Republic of Iran reported that the State grants supported private investment in up to 
220,000 ha of fast growing plantation tree species such as Poplars that provided the raw materials to 
the wood industries sector as substitute for harvesting from natural forests or imported wood 
products. General policies supporting Poplar plantation development included: i) Increased planting 
on public and private lands; ii) Promoted plantings in urban areas using wastewater; iii) Encouraged 
plantings on marginal lands and farmlands, including windbreaks; iv) Improved productivity (m3/ha) 
using improved genetic stock matched with site conditions; v) Reduced water consumption and 
promoted the use of drip irrigation; vi) Encouraged use of Poplar clones with low water requirements 
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and irrigation period; vii) Integrated Poplar plantings with crops and shortened harvest cycle; and viii) 
Supported and encouraged private sector investment in wood farming activities. 
 
Italy, an EU member (1958) reported that Poplar plantations were considered an agricultural rather 
than a forest crop, and their cultivation was not regulated by any specific national policy because of 
the existence of a strict forest legislation that prohibited the conversion of land covered by forest into 
agriculture. The definition of “forest” as stipulated in Decree № 227/2001 was currently under revision. 
The area covered by traditional Poplar cultivation is continuously decreasing due to competition with 
other more profitable agricultural crops and with competitive Poplar products imported from other 
countries. As a reaction to this development, the Italian Poplar sector has launched a number of 
research programs to develop innovative uses for Poplars and to create new clones with higher 
resilience to salinity, drought and pests. In general, it is noted, that the interest in the use of Poplars 
and other fast growing species (such as Elms) is increasing, as they combine the goals of bioenergy 
production and phytoremediation of polluted waters and soils.  
 
The Republic of Korea reported that there had been no major developments in national policies, or 
regulations which affected the cultivation or utilization of Poplars or Willows, in natural or planted 
forests or agroforestry in the period from 2012 to 2015 
 
New Zealand reported that during this period there were no major policy developments that affected 
Poplar cultivation or utilisation. The funding for Poplar and Willow breeding and research was 
provided by the Ministry for Primary Industries through the Sustainable Land Management and 
Climate Change (SLMACC) Research Programme, and the Regional and District Councils, and 
through sponsorship by Beef and Lamb New Zealand. This support enabled sufficient funds to 
develop new initiatives in the breeding programme, including the implementation of national field trials 
of new experimental Poplar clones of P. maximowiczii × P. trichocarpa, and the evaluation of the 
drought tolerance of new experimental Poplar and Willow clones. An associated Central Government-
funded research programme in soil science, the Sustainable Land Use Research Initiative (SLURI), 
provided funding for field based research on the effectiveness of erosion control by Poplar and Willow 
plantings on pastoral hill slopes.  
 
Romania, an EU member (2007), reported that the cultivation and utilisation of Poplar and Willow 
were regulated within the wider forestry legislation and policies, including: i) Law № 46/2008 – “Forest 
Code” – regarding the management of the forest estate; ii) Law № 107/2011 on the Marketing of 
Forest Reproductive Materials; iii) Decision № 924/2015 for the “Approval to capitalize wood from 
public forests”; iv) Decision № 470/2014 detailed the “Rules on the provenance, movement, marketing 
of wood materials and round wood processing installations”; v) Regulation (EU) № 995/2010 (2010) 
detailed the “Obligations of operators who placed timber and timber products on the market”; vi) Law 
№ 171/2010 on the “Stabilisation and sanctioning of forest contraventions”; vii) Order № 1.648/2000 
detailed the “Technical rules regarding compositions, layouts and forests regeneration technologies 
and afforestation of degraded lands”. Viii) Law № 100/2010 provided regulation on “Afforestation of 
degraded land.” 
 
The forest sector in Romania was based on programmatic documents that included: i) National 
Forest Strategy (2013-2022) detailing priorities for the forest estate without a distinct component 
regarding fast-growing species; ii) National Rural Development Programme (2007–2014) including 
financing modernisation of agricultural farms, including “Investment for the establishment of Short 
Rotation Coppice (SRC) and Agroforestry Systems (AFS) for the production of renewable energy” 
with a 40% to 70% grant from the European Agricultural Fund for Rural Development; iii) National 
Rural Development Programme (2014-2020) including Sub-measure 8.1 on “Afforestation and 
creation of wood areas” that allowed for grants to private beneficiaries for afforestation 
(establishment, maintenance and compensation for loss of agricultural crops) on agricultural and non-
agricultural lands, without specific reference to fast-growing species; iv) Program to Improve 
Environmental Quality for the Afforestation of Degraded Lands, Ecological Restoration and 
Sustainable Management of Forests considered the financing for restoration of degraded lands 
through afforestation but without specific reference to financing afforestation with fast-growing 
species. 
 
Serbia reported steps towards accession to the European Union will result in harmonization of laws, 
regulations and policies by 2019. According to forest development planning, the target is to increase 
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the forest area from 29% to 42% by 2050, of which about 60,000 hectares will be suited to planting 
Poplars and Willows. Outside forests, Poplars and Willows will be planted as protective belts, 
shelterbelts, strip plantings, grouped trees plantings and agroforestry with other tree species, bushes, 
honey plants and herbs. The Poplar and Willow plantings will provide a primary protective function 
(soils, water, mitigating climate change), wood resources for forest industries and biomass production 
for bio-energy production.  
 
Slovenia, an EU member (2004), reported that the Forest Reproductive Material Act (2002) regulated 
production, marketing and use of forest reproductive material of forest tree species and hybrids 
important for afforestation, reforestation and forest restoration. A list of 77 forest tree species and 
artificial hybrids (2010) were detailed for which the Regulations applies, including Poplar and Willow 
hybrids. The production of the forest reproductive material of Poplar and Willow species and their 
artificial hybrids must be based on the categories “Selected”, “Qualified” or “Tested”.  
 
The Nature Conservation Act (2004) and the Regulation on Special Protection Areas (2004) 
designated that NATURA 2000 covers 37.16 % of Slovenia, the majority of which is for the 
conservation of biodiversity and the protection of natural values. The Forest Act (1993) regulated the 
protection, silviculture, exploitation and use of forests as natural resources with the aim of ensuring 
close-to-nature and multipurpose management. However, according to the National Forest 
Programme (2007), the Forest Action Strategy allowed for new Poplar plantations with rotations 20-25 
years being restricted to suitable sites for wood production for the forest industry and pulp industry. 
Otherwise, forest plantations were not considered forests under that Forest Act, so they were 
incorporated into the provisions of the Regulation on the Use of Agricultural Land for Forest 
Plantations (1986). Forest plantations were allowed in marginal agricultural lands and also Short 
Rotation Coppice (SRC) plantations were eligible permanent crops on direct payment schemes under 
Article 4 of Regulation (EU) № 1307/2013 that allowed Willow (Salix x spp.) or Poplar (Populus x 
spp.) plantings with a maximum harvest cycle of five years. No afforestation authorization was needed 
for the establishment of forest plantations and SRC plantations on agricultural lands. These can be 
converted back to food production without need for a clearing and conversional authorization.  
 
Spain, an EU member (1986), reported that at the State level the law № 21/2015 amended the law № 
43/2003 relating to the use of trees crops to restore marginal agricultural lands on mountainous areas. 
Regulation (EU) № 1305 (2013) approved financial support for rural development through the 
European Agricultural Fund for Rural Development (EAFRD) for afforestation and creation of wooded 
land grants to public and private land owners/users to cover the costs of establishment and planting 
maintenance and compensation for loss of agricultural income for a maximum of 12 years. An 
afforestation grant was available for public organizations for fast growing tree species. No support 
was offered for the production of bio-energy through Short-Rotation Coppice (SRC) trees or fast 
growing trees. 
 
Orders approved by the Government of Aragón included: i) BOA № 47 (2012), approved 
Departmental harvesting of forests in mountain areas under forest management plans; ii) BOA № 143 
(2012) by the Department of Agriculture, Livestock and Environment regulated the use of bio-energy 
from forest biomass; iii) BOA № 111 (2013) specified conditions for forest harvesting in mountainous 
areas; iv) BOA № 227 (2013) specified harvesting of timber to conform to an approved management 
plan. The Department of Agriculture, Livestock and Environment passed resolutions impacting Poplar 
and Willow culture and use during the period 2012-2015 that included: i) Resolution № 236 (2012) 
that provided for grants for afforestation establishment and management in rural areas in the 
Autonomous Community of La Rioja; ii) Resolution № 243 (2013) approved financial support on a 
grant basis for establishment and management of forests in rural areas; iii) Resolution № 1703 (2013) 
announced the availability of subsidies from 2014 for the establishment and management of forests in 
rural areas in the Autonomous Community of La Rioja; iv) Resolution № 582 (2015) approved 
financial support on a grant basis for 2015 to establish and manage forests in rural areas. 
 
Sweden, an EU member (1995), reported that biomass production with Willows, Aspens and Poplars 
on agricultural land played a key role in achieving greenhouse gas emission objectives, including 
ambitious targets for renewable energy (currently biomass fuel accounts for 34% of energy 
consumption. There has been a long history of policy instruments to guide this transition from as early 
as 1970, however, the main instruments since 2012 included: i) 2012, A national vision to become 
independent of fossil fuels within the transport sector by the year 2030, was adopted; ii) 2012, A 
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national vision launched to have zero net greenhouse gas emissions by 2050; iii) 2015 EU stressed 
the importance of renewable energy to reduce global emissions. 
 
In Sweden, there was no financial support for establishment and management of Poplar and Willow 
species on forest land, but new directives provided grants for planting (including Poplars and Willows) 
on agricultural land. The Basic Payment Scheme (BPS) is part of the European Common Agricultural 
Policy and is operated on the basis of payment entitlements allocated to farmers in the first year of 
application of the scheme and activated each year by the farmers. Farmers can only claim BPS on 
land that is eligible for the scheme and is ‘at their disposal’. Financial support can be given for 
seedlings, planting and fencing in accordance with cost norms administered by the county 
administrative boards. The investment must amount to at least 50,000 SEK in order to get support 
and up to 40 % of eligible costs can be compensated. Eligibility for the BPS is a precondition for 
farmers to receive also other direct payments such as the Green direct payment. The 2013 reform of 
the CAP introduced a Green direct payment which is paid to farmers on the condition that they 
undertake practices that are beneficial to the climate and to the environment such as maintaining 
permanent grassland, crop diversification, having 5% (later 7%) of their land as Ecological Focus 
Areas (EFAs). In Sweden, Poplars and Willows are the only Short Rotation Coppice (SRC) crop that 
qualifies for an EFA, however, with a conservative conversion factor of 0.3 that is not competitive with 
other land-uses. 
 
Turkey reported that the Ministry of Forestry and Water Affairs had jurisdiction over 22.3 million 
hectares of “forest land” that produced 18.3 million cubic metres wood resources (2015). There were 
about 260,681 ha of natural Poplar (142,322 pure stands and 118,359 mixed stands) of mainly 
Populus tremula that produced about 65,000 m3 roundwood annually. Some natural stands of 
Populus euphratica occured in the South and South-east Anatolia. The other Poplar species (Populus 
nigra, Populus alba and P. x canescens) occured at different sites of Turkey as individual trees or 
small groups. As there is a shortage of roundwood to meet the forest industries demand, imports of 
wood products had been necessary. Additionally, the policy encouraged the production of roundwood 
from industrial plantations of fast growing species to partially meet the demand by the forest 
industries. However, the fast growing species produced only 3.7 million m3/year (2015). Recently the 
production of Poplar saplings by private nurseries has decreased as the production of Poplar saplings 
of selected clones are primarily from State nurseries for mainly private sector growers. The Poplar 
and Fast Growing Forest Trees Research Institute carried out research on Poplar, Willow and other 
fast growing forest tree species and provided technical assistance to support both the private and 
public sectors to increase wood production from non-forest resources. 
 
The United States of America reported that funding for research on Poplars and Willows from both the 
private and public sectors shifted their funding priorities 2012-2015. Growth in R&D was at a rate of 2.3% 
annually 2008 to 2013. In 2013, the priorities for R&D were development (62.5%), basic research 
(17.6%) and applied research (19.9%). About 65% of funding was from the private sector which had 
rebounded since the declines in 2009 and 2010. Whilst, the Federal share of R&D funding was 26.7%, 
a decline of more than 13% occurred between 2010 and 2013. 
 
Major Federal instruments in the USA relevant to renewable fuel, domestic energy security and rural 
economic development have provided incentives for Poplar and Willow research throughout the 
reporting period. The Department of Energy and the Department of Agriculture released the report 
“Biomass as Feedstock for a Bioenergy and Bio-products Industry - The Technical Feasibility of a 
Billion-Ton Annual Supply” (2005) that demonstrated how agriculture and forest resources could 
potentially produce an annual sustainable output of one billion dry tons of biomass to displace about 
30% of the nation’s petroleum consumption. Since then Department of Energy follow up strategic 
documents have included: i) The Renewable Fuel Standard (2007), revised under the Energy 
Independence and Security Act raised the mandate to 36 billion gallons/year of renewable fuels by 
2022 (2011); ii) The “U.S. Billion-Ton Update” provided more rigorous assessment of availability, 
prices and resource sustainability in the context of implementation of the revised Renewable Fuels 
Standard and other policy initiatives that greatly increased the potential of energy crops, including 
Poplars and Willows, for meeting projected feedstock demands necessary to support future supplies 
of renewable fuels (2011); iii) 2016 Billion-Ton Update released in June 2016; and iv) USA National 
Policy as a strong impetus for the acceleration of R&D efforts aimed at advancing domestic bioenergy 
production (2011). 
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The Farm Bill (2008) extended authority of the previously established Conservation Reserve Program 
(CRP) and the Conservation Reserve Enhancement Program (2012) which provided cost-share funds to 
farmers to plant trees along streams and rivers to prevent soil erosion, chemical runoff, enhance wildlife 
habitat and provide alternative bioenergy and wood products for the rural economy. The Agriculture Act 
(2014) and Farm Bill (2014) consolidated conservation programs that supported application of Poplar and 
Willow for ecological purposes, and renewable energy programs. 
 
III. TECHNICAL INFORMATION 
 
1. IDENTIFICATION, REGISTRATION AND VARIETAL CONTROL  

 
The section reports on accomplishments in identification and on proposals made for the registration of 
new cultivars of Poplars and Willows. 
 
Argentina reported that the National Seed Institute (INASE) and the National Institute of Agricultural 
Technology (INTA) managed new clones in the national registry of cultivars in compliance with the 
standards set by the International Union for the Protection of New Varieties of Plants (UPOV). Two 
new Poplar clones Populus deltoides cv. “Guayracá INTA” and Populus deltoides cv. “Ñacurutú INTA” 
(Resolutions No. 199/2015 and 196/2015 respectively) were added to the existing 13 new clones 
registered since 2008. Another two new clones “Paycarabí INTA” and “Hovyû INTA” are in the 
approval process. These clones come from introductions of seeds collected in the States of Illinois, 
Tennessee and Mississippi that were introduced to the Paraná Delta-INTA E.E.A. in 1982. Since then 
140 superior genotypes were selected in a clone bank based on growth and health. Selected clones 
were incorporated into comparative trials on stem form and basic wood density. Based upon 
established protocols (IRAM 9532, 9544, 9543, 9570, 9542, 9596, 9747 and 9551) results were 
processed. These new clones had a superior volume growth and excellent tolerance to rust 
(Melampsora medusae) and cankers (Septoria musiva), with the exception of the “Hovyû INTA” clone 
which had some tendency to fork. 
 
Willows clones were first enrolled in Argentina in the National Registry of Cultivars in 2011-2012 by 
INASE. Five cultivars were registered including Salix babylonica var. Sacramento cv. “Soveny 
Americano”; Salix nigra cv. “Alonzo nigra 4”; Salix matsudana x Salix alba cv. “Barrett 13-44”; Salix 
babylonica x Salix alba cv. “Ragonese 131-25”; and Salix babylonica x Salix alba cv. “Ragonese 131-
27”. The hybrids “Ragonese 131-25” and “Ragonese 131-27” made up most of current plantations in 
the Paraná Delta, followed by “Alonzo Nigra 4”´ and “Barrett 13-44”, popular with growers. Through 
genetic improvement, a further 7 clones suitable for production have been researched by INTA. Six 
new Willow clones registered in 2012-2013 included: Salix matsudana x Salix alba “Agronales INTA-
CIEF”, Salix matsudana x “Gemini INTA-CIEF”, Salix nigra x “Ibicuy INTA-CIEF”, Salix matsudana x 
Salix nigra “Lezama INTA-CIEF”, Salix matsudana x Salix alba “Los arroyos NTA-CIEF” and Salix 
alba x “Jaguar INTA-CIEF”. The seventh new clone, Salix matsudana x Salix alba (experimental code 
98.07.18) is in process of registration. All the selected genotypes have been selected on their forestry 
performance and wood characteristics for production. 
 
Belgium reported that two new Poplar varieties “Dender” and “Marke” were released on the market in 
2016. Both varieties were selected within progenies of controlled crossings (1970) P. deltoides x 
(P. trichocarpa x P. maximowiczii). Wood quality (veneer and sawn wood) was successfully tested by 
WOODLAB, UGent. The varieties of this hybrid type will be new to the European market. Both 
“Marke” and “Dender” were very fast growing and suitable for short rotation biomass production as 
well as roundwood production. The varieties will be produced by 5 private nurseries in Belgium and 
available from the winter 2017-2018. The description of the qualities of both varieties will soon be 
available on the website of INBO (www.inbo.be). 
 
Bulgaria reported that New Poplar and Willow clones have not been registered in Bulgaria for more 
than 20 years. However, the forest agency is partnering with the Forest Seed Control Station, 
Teisendorf, Germany. in an international project for testing of new Poplar clones for production of 
biomass over 8 years. Thirteen new Poplar clones are being tested in State Forest Enterprise 
Pazardzik and State Forest Enterprise Montana in Northern Bulgaria. Currently the most used Poplars 
are: “I-214”; “I-45/51”; “I-39/61”; “Triplo (I-37/61)”; “BL Costanzo”; “MC (Melone Carlo)”; “Agathe F”; 
“CB-7”; “OP-229”; Robusta incl. “Vernirubens”; “Bachelieri”; “R-16 Hirsova”; “Lux”; “Onda (I-72/51)”; 
“A-194”; “Cl-55/65”. The most used Willows for afforestation are Salix alba L.: cl. Bg. 2/64; cl. “I-4/59”; 
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cl. “R-202”; cl. “R-204”; cl. “Si-2/61”; cl. “V-160”. Approved clones for comparative testing are “I-214” 
for Poplars and “Bg 2/64” for Willows. The results of P x euroamricana and P x interamericana, 
Populus nigra L. and Populus alba L trials tested over 15 years showed growth of some of these 
clones exceeded that of the comparative clone, “I-214”.  
 
Canada has no Federal regulations for the identification, registration or control of Poplar and Willow 
clones. Although Canada has a Plant Breeders Rights Act (1990), it applied only to certain species, 
not including Poplars and Willows. Poplar and Willow clones were widely propagated vegetatively for 
various purposes, without any legal protection of intellectual property rights for the breeder, unless 
specific contractual arrangements had been put in place. There was no mechanism to certify the 
origin and clonal identity of Poplar and Willow clones (except for Poplar clones in Quebec). In the 
1990s the Poplar and Willow Council of Canada attempted to introduce a voluntary Certification 
Service but it was not supported by the nursery industry. Subsequently the Genetics and Breeding 
Working Group of the Poplar and Willow Council of Canada developed and maintained a directory as 
an electronic, searchable, database of improved Poplars and Willows in Canada. Information 
available included source, collection or breeding history, parentage and testing of clones and hybrids. 
The database was being updated and restructured and will be back on line soon. Notwithstanding the 
absence of registered Poplar clones under the Plant Breeders Rights Act (1990), the Agriculture and 
Agri-Food Canada obtained registered trademarks for 2 hybrid Poplars – “Okanese” and “AC 
Sundancer”.  However, nursery clonal planting stock has been known to be contaminated due to a 
lack of quality control at nurseries. 
 
British Colombia has a policy provision for registration, selection and use of Poplar but there were no 
records of registered Poplars. Since 1969, in Quebec, the Ministry of Forests, Wildlife and Parks had 
an improved breeding and selection programme for Poplar and provides the hybrid Poplar stock for 
planting on public and private lands. The Ministry shares genetic material with Poplar breeders 
around Canada for testing elsewhere and is very active in germplasm conservation. Selected parent 
trees of P. deltoides, P. maximowiczii and P. trichocarpa were propagated with success and cuttings 
were made available for material exchange and breeding. A broader population of P. trichocarpa 
(IUFRO collection from Oregon, Washington and British Colombia) was shipped from Quebec to 
Indian Head and Edmonton, Alberta (2012). Pollen from P. deltoides, P. maximowiczii and 
P. trichocarpa was provided to Greenwood Resources (Oregon, USA) in 2014 and 2015 for breeding 
purposes. Other provinces did not report breeding, or selection programmes or registration and 
varietal control of Poplars or Willows. 
 
In Chile, tree breeder's rights are regulated by Law in 19.342 (1994) administered by the Seed 
Division of the Agriculture and Livestock Service. The registration of varieties of Poplar in Chile is 
through the Poplar Technology Centre, University of Talca (2011). Five new varieties of Poplars of 
P. trichocarpa (T) and P. deltoides (D) are: i) (“CTA1208a”, taxon TDxTD, 2011; ii) “CTA1110”, taxon 
TDxD, 2011; iii) “CTA1120”, taxon TDxD, 2011; iv) “CTA1130”, taxon TDxD, 2011; v) “CTA1140”, 
taxon TDxD, 2014) being tested for their productive use (resilience to different climatic and soils 
conditions, physical and mechanical properties, growth and yield and pathogen resistance for the 
production of roundwood and biomass in short-rotation energy plantation schemes. It was expected 
that these first five Poplar varieties will be registered in 2016. There has been no registration of 
Willows. 
 
The Peoples Republic of China reported that the Protection Office of New Plant Varieties in the State 
Forestry Administration (SFA) listed Poplar and Willow in their second directory of tree species, which 
was for the protection of new varieties (2000). During the last 4 years, the SFA registered 38 Poplar 
clones and 9 Willow clones as new varieties according to national Guidelines for the conduct of tests 
for DUS i) Poplar (“GB/T 32344-2015”); and ii) Willow (“GB/T 26910-2011”). The new varieties were 
listed in full in the country progress report. The primary traits of the Poplar clones were fast growth, 
high survival, straight trunk, wood properties and resistance to disease, with primarily a productive, 
commercial use by forest industries in different ecological zones throughout the country. 
 
Poplar and Willow clones must be tested and authorized on the provincial and national level before 
their cultivation and plantation in China. During the last four years, 14 Poplar varieties were approved 
and added to the national list of genetically improved tree varieties issued by the National Review 
Committee on Improved Tree Species/Varieties, State Forest Administration. In addition, some Poplar 
and Willow varieties were approved as improved varieties by the seedling stations in each province. 
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Croatia reported that during the period, four new clones of Willows for biomass production were 
registered and in nursery production and one clone of Populus alba “Villafranca” was included into 
nursery production. The multi-clone mosaic of Poplar and Willow plantations was being practiced. 
Across the country, Poplar and Willow clonal tests were established to select the best adapted 
genotypes for each habitat. The tests of Poplars included different selections of American Black 
Poplar (Populus deltoides), hybrids of American Black Poplar and European Black Poplar (P. x 
euramericana), hybrids of American Black Poplar and Balsam Poplar (P. x interamericana), as well as 
the clone tests of P. trichocarpa and P. simonii. The tests of the arborescent Willows included the 
autochthonous clones of the White Willow (Salix alba), as well as the interracial hybrids of the 
autochthonous White Willow and the English ‘Cricket’ Willow (S. alba var. calva), the interspecies 
hybrids (S. matsudana x S. alba), as well as the multispecies hybrids of Willows. These field tests 
were to select the clones with the production potential, stem quality, growth and yield for production 
purposes on atypical habitats for Poplar and Willow culture (i.e. Oak and Ash habitats) where they are 
used to assist in restoration of Oak and Ash forests. In total there are sixteen Poplar clones and 
eleven Willow clones acknowledged and recorded. 
 
France reported that the technical regulation for admission of tested clones of Poplar were revised in 
October 2013 to differentiate the evaluation criteria for a traditional wood production and use by the 
wood industries sector and for use in biomass production through short rotation coppice culture. To 
be admitted to the National Register, a Poplar clone must demonstrate low susceptibility to Leaf Rust 
after natural infection and low susceptibility to the Woolly Aphid using the susceptibility test of the 
Wood Biology Laboratory at the Orléans University. Registration to the National Registry of new 
Poplar clones on the “Tested” category can be marketed in France and the European Union. Already 
58 Poplar clones accepted by other countries of the European Union were also registered on the 
National Register, because of interest for their use within France.  
 
The Black Poplar clonal mixture "Seine Plain" was admitted to the French National Register in the 
“Qualified” category in 2014 and was being marketed by several nurseries since that date. The 
selection method was the same as adopted for the other three Black Poplar varieties (“Loire Plain”, 
“Garonne Plain” and “Rhine Plain”), chosen for their specific purity and being representative of the 
genetic diversity present in the natural forests of the watershed. These clonal mixtures were for re-
revegetation of riverbanks and landscaping and were used for phytoremediation, protection of soil and 
improved the quality of water resources. Another clonal mixture for the "Rhône" basin was being 
established. 
 
An update of the molecular identity of the clones on the French National Register was underway with 
10 microsatellite markers chosen for their level of polymorphism within P. deltoides, P. trichocarpa, 
P. nigra, and P. maximowiczii. This individual identification tool was very reliable and could be used 
regardless of the stage of crop development by sampling leaves, buds, roots and even the cambium.  
 
Germany reported that comprehensive molecular marker sets (nSSR) had been used on a large 
number of Poplar cultivars of the Aigeiros, Leucoides, Populus, Tacamahaca and Turanga sections. 
Currently 24 nSSR markers were established for the Populus genus. It was possible to establish 
12 nSSR markers for the genus Salix, which were continuously complemented. Biochemical analysis 
methods were used for the conservation of the European Black Poplar to ensure that only pure 
species material was conserved.  
 
The following reproductive materials were approved under the provisions of the Forest Reproductive 
Materials Act: i) 3 Poplar clones, “Matrix 11”, “Matrix 24” and “Matrix 49” from the Nordwestdeutsche 
Forstliche Versuchsanstalt (2011); and ii) 4 hybrid Aspen cultivars and two hybrid Aspen families (in 
each case P. tremula × P. tremuloides) were submitted for approval by the Thünen Institute of Forest 
Genetics, Großhansdorf, after testing their superior growth qualities. A tendering process for the 
purchase of the propagation rights of the cultivars was in place to allow purchase on the market within 
a reasonable time. 
 
The Federal Office for Agriculture and Food in Bonn maintained the Arboriculture register of clones, 
clonal mixtures and parents of the Poplars approved in Germany by the authorities competent under 
Land law. Under Article № 4 of the Act on Forest Reproductive Material, approvals of these species 
may only be granted in the category "Tested". The vegetative production of forest reproductive 
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material to be placed on the market must also be based on basic material of this category (Article 
№ 7). 
 
India reported testing and release of new Poplar and Willow clones and varieties were done in 
compliance with the approved “Guidelines for Testing and Releasing of Tree Varieties and Clones” of 
the Indian Council of Forestry Research and Education (ICFRE, 2008). The Plant Variety Authority 
(PVA) was finalizing descriptors for the registration of Poplar clones under the Protection of Plant 
Varieties and Farmer’s Rights Act (2005). Wimco Seedlings have 6 clones in registration process and 
2 other clones are being screened in readiness for registration. Additionally, ten clones of P. deltoides 
(“G3”, “G48”, “S7C1”, “S7C4”, “S7C8”,” S7C20”, “L34”, “PP5”, “Fierelo” and “D121” were 
characterized on the basis of qualitative (leaf shape, leaf pigmentation, leaf serration, leaf tip type, 
ridge line, ridge shape) and quantitative (bud length, bud diameter, number of buds and inter-nodal 
length) traits in the nursery. Morphological characters of 17 accessions of Salix babylonica, 
S. pychnostachya and S. viminalis were in the Kashmir Valley categorised. 
 
The Islamic Republic of Iran reported that the Research Institute of Forests and Rangelands 
undertook the taxonomic identification of Willow species. Natural habitats were identified and 
herbarium specimens collected from each habitat were planted in the field with cuttings. The natural 
distribution of Willow species covered many provinces in three vegetation regions: i) Hyrcanian; 
ii) Irano Touranian and Persian Gulf; and iii) Sea of Oman. The Willows identified in Iran were detailed 
in their country progress report.   
 
Italy reported that the National Poplar Commission, which was responsible for registration of Poplar 
clones to the National Register of Forest Basic Materials was abolished in 2012, so new procedures 
were established under the Ministry of Agriculture and Forestry Decree № 74738 (2015) to establish 
the new rules, submission forms and procedures for the public or private sectors to register Poplar 
clones identifiable by distinctive characters and traits demonstrated by sufficiently prolonged trials. 
Registration of clones or mixture of Poplar clones in the National Register of Basic Materials were in 
compliance with Legislative Decree (EU) № 386 (2003) on the marketing of forest reproductive 
materials. The report detailed 72 Poplar clones registered in the National Register of Forest Basic 
Materials under the category “Tested” by DM75568 (2015), of which11 were temporarily in the former 
National Register and 10 were new entries. 
 
New Zealand, the Republic of Korea and Republic of Romania reported no new Poplar or Willow 
clone releases for commercial propagation were made 2012-2015. 
 
Romania reported that the identification, registration and varietal control was under the Law № 107 
(2011) on the production, sale and import of forest reproductive materials. The National Catalogue of 
Basic Materials maintained annually approved categories, species and statements of origin, 
descriptors, unique identification code etc. An approved clone was granted an Identity Certificate and 
nursery producers were obliged to identify each batch of forest reproductive material plates, signs, or 
labels. The Bucharest Forest Research and Management Institute had 7 registered clones of Salix  
lba L. (“RO-201”, “RO-202”, “RO-204”, “RO-326”, “RO-334”, “RO-346”, “RO892”); one clone of S. alba 
x S. fragilis (“RO-921”); two clones of S. fragilis x S. matsudana (“RO-1077”, “RO-1082”). Three 
cultivars of Poplar from Romania were previously registered with the IPC, namely 
Populus canadensis (“Oltenița”, “Argeș”, and “Celei”).  
 
The Russian Federation reported that the Russian State Register had registered 3 cultivars of 
Poplars (“Priyarsky” and “Khopersky-1” [Leuce]; and “Pioner” [Aigeiros],] and 1 cultivar of Willow 
(“VLM-11”) for use in 2015. According to the Bulletin of the Russian Ministry of Agriculture № 208 
(2015), another 4 cultivars of Poplar were presently in the registration process (“Bolid” and “Veduga” 
[Leuce]; “Steppe Lada” [Aigeiros], “Leningradsky” [Tacamahaca], with formal registration anticipated 
mid-2016. 
  
Serbia reported that the identification and registration of Poplar clones was done in accordance with 
the Law on Forest Reproductive Material (2004). New varieties were listed in the National Register 
after robust trials to demonstrate characteristics and traits in the field. Poplar and Willow cultivars 
were registered in category “Tested” in accordance with the Law. During 2012-2015 one new Poplar 
clone Populus deltoids Bartr. cl. “B-81” (Eastern Cottonwood) was registered in 2014. Two further 
clones, Populus deltoides Bartr. “Bora” and “Antonije” were in the process of being registered, while 



12 

 

5 new Black Poplar clones and hybrids and 2 White Poplar hybrids started the official testing 
procedure. 
 
Slovenia reported that 100 mature European Black Poplar trees in native riparian populations were 
GPS mapped in situ for further phenotypical selection at the individual level by the Slovenian Forestry 
Institute (SFI). Under pilot testing the promising Populus nigra clone was selected. No basic material 
for the production of forest reproductive material had yet been approved on the basis of trial 
plantations. An atlas of 12 woody plant roots included Populus nigra (from native floodplain forests) 
enriched by microphotographs of fine root morphology and anatomy was reported as part of the 
EUFORINNO project. During 2012-2015 no clonal stool beds and no clonal material were approved 
by authorities. No register of clones, clonal mixtures and parents of family exists in Slovenia at 
present because the importance of Poplar and Willow clones had not been recognized by authorities 
or the wood industries sector. 

 
Spain reported that according to Royal Decree № 1220 (2011) on the Marketing of Forest 
Reproductive Materials the procedures for identification and registration of forest reproductive 
materials were stipulated. The national register of forest reproductive materials currently listed the 
following Poplar clones: i) P. nigra L., three “Controlled” clones: ii) P. deltoides Marsh., two 
“Controlled” clones; iii) P. x euramericana (Dode) Guinier., 14 “Controlled” and one “Qualified” clones; 
iv) P. x interamericana Brokehuizen., five “Controlled” clones. The following “Controlled” Poplar 
clones were registered in 2014: i) Populus x euramericana: Agathe F, Branagesi, clones “I-214”, 
“I-454/40”, “MC” and “Triplo”; and ii) Populus x interamericana: “Beaupré”, “Raspalje”, “Unal” and 
“USA 49-177”. A further 26 Salix clones were preserved, in plots and Populetum at the Aragon 
Agricultural Centre for Research and Technology. 
 
Sweden reported that two Poplar cultivars were registered that included: i) 15 clones of hybrid 
P. tremula × P. tremuloides; “KB-002”; and ii) 12 Poplar clones, “KB-003” mainly from the 
Tacamahaca (Balsam Poplars) section but also Aigeiros (Black Poplars). Both cultivars were tested 
by the Swedish Forestry Research Institute. New tests for improved genetic material, suitable for 
larger areas of the country, were in progress. Commercial breeding of Willows started in the mid-
1980s and over twenty varieties were developed. All of them have gained Community Plant Variety 
Right and hence are protected throughout the European Union. During 2012–2015, seven new Willow 
clones were granted Community Plant Variety Right. Further clones are in the trial pipeline. A full list 
of clones is detailed in the Sweden country report. 

 
Turkey reported that registration and identification of Poplar and Willow clones from different origins 
had been conducted by the Poplar and Fast Growing Forest Trees Research Institute. In addition, 
materials were produced from some selected individuals from the first Populetum with temporary 
clone numbers. Varietal control was accomplished in all state owned nurseries during this period and 
improved and controlled forest reproductive materials were supplied to an increasing number of 
private Poplar nurseries in order to maintain varietal control. The clones; P. x euramericana “I-214”, 
P. x euramericana “45/51” and P. deltoides “Samsun” were most used. The clone “Samsun” was 
preferred by Poplar growers in the Marmara and Black Sea regions due to the fast growth. The Poplar 
clone “İzmit (S-307/26)” was selected as a successful popular cultivar of Eastern Cottonwood 
(Populus deltoides Marsh.) being used in nurseries and commercial plantations in the Black Sea 
region. 
 
2. PRODUCTION SYSTEMS AND CULTIVATION  

 
This section reports separately information on the application of new knowledge, technology and 
techniques in application of Poplar and Willow culture for production, protection or conservation 
functions of forests. The dimensions covered included: (a) Nursery practices and propagation 
techniques including applications of biotechnology - particularly plant propagation, reproductive 
materials, use of GMOs etc.; (b) Planted Forests with emphasis on the choice of cultivars, type of 
plants, spacing and layout of plantations; planting and tending (fertilization, irrigation, weeding, 
pruning, thinning etc.); management (growth, rotation in relation to yields and industrial requirements); 
(c) Indigenous Forests, with emphasis on experiences and experiments concerning silvicultural 
treatments, harvesting, management, protection and regeneration; and (d) Agroforestry and Trees 
Outside Forests with emphasis on their effects on forest and agricultural crops or livestock and 
diversification of the landscape.  
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(A) NURSERY PRACTICES AND PROPAGATION TECHNIQUES 
 
Argentina reported that Poplar propagation in the Paraná Delta was traditionally with one year, 50-70 
cm stakes, but more recently larger two year stakes were used in livestock grazing areas. Populus 
deltoides clone "Australian 106/60" was preferred for high growth and yield over an 8-year rotation. 
Willow was planted using 1.2 metres stakes. 
 
Belgium reported that Flemish nursery production recovered the Poplar production since the lows of 
2008-2009. The P. euramericana clones “Vesten”, “Muur” and “Oudenberg” and the (TxD)xD clone 
“Grimminge” accounted for most production. There was also some production of foreign clones, 
“Koster”, “Skado” and “Bakan” and some old Poplar varieties such as “Robusta” and “Marilandica”. 
Plantings in recent years have tended to be one or two clones so diversifying by introduction of new 
promising clones on a regular basis is important. 
 
Bulgaria reported that 24 clones of Poplars and Willows were raised as one year old cuttings in 
central nurseries by State Forest Enterprises Svishtov in the North and Pazardzik in the South to 
maintain cultivar purity and quality of planting stock. During 2012-2015, 2.3 million cuttings were 
produced that included: P. x euramericana cv. “I-214” (46%); P. x euramericana cv. “Agathe F” (21%); 
P. x euramericana cv. “BL” (8%); Populus nigra L. (8%); P. x euramericana cv. “I-37/6 /Triplo/” (3%); 
and other Poplar and Willow clones (4%). 
 
Canada reported that during the period, Kruger Products, British Colombia and Alberta-Pacific Forest 
Industries in Alberta discontinued planting hybrid Poplars on private agricultural lands and Kruger 
Products discontinued planting Poplar hybrids on Provincial Crown lands. As a result, the large scale 
nursery production declined rapidly. Limited quantities of Poplar were still produced by private 
nurseries for small scale reforestation, restoration of degraded sites (roads, mining sites, oil and gas 
areas), shelterbelts and some tree farms. Shelterbelt trees were less popular because of competition 
with agriculture when crop prices were high and the adoption of low/no till practices reduced wind soil 
erosion.  
 
There was a preference for native Poplars, but the nursery production of Aspen was hindered by the 
difficulty for vegetative propagation. One nursery in Alberta produced Aspen planting stock from seed. 
In Quebec, the Ministry of Forests and Wildlife controled hybrid Poplar nursery production through its 
Provincially owned nurseries to produce saplings for planting on forest lands. Because of a no-
herbicide policy, cuttings were grown in bare-root nursery beds for one year, lifted and cold stored in 
Autumn for planting out in Spring the following year. In Quebec 40 different hybrid Poplar clones were 
propagated, recently supplemented with a further 13 new clones of hybrid combinations of P. 
maximowiczii x P. nigra “MN”; P. deltoides x P. maximowiczii, “DM”; P. maximowiczii x P. trichocarpa, 
“MT”; P. maximowiczii x P. balsamifera “MB”; and a complex 4 way cross ((P. deltoides x P. nigra) x 
P. balsamifera) x P. maximowiczii, “((DNxB)xM)”. Stock was distributed for planting on private and 
public lands. There were no Poplar nursery production reports for Poplar from Ontario, New 
Brunswick, Nova Scotia, Prince Edward Island or Newfoundland or Labrador 
 
In Canada, Willow production had increased in recent years for environmental applications, 
phytoremediation and a source of bioenergy. Bionera Resources Inc. in British Colombia established 
Willow stool bed nurseries in British Colombia (3 sites), Saskatchewan and in Oregon, USA to 
produce unrooted hybrid Willow cuttings for bioenergy projects. Agro Énergie1 in Quebec produced 
short rotation Willow coppice as a biomass crop for bioenergy as well as cuttings for sale in Ontario, 
Quebec, New Brunswick, Nova Scotia and Prince Edward Island. 
 
The Peoples’ Republic of China reported the national forest nursery and seeding plan (2011-2015)’ 
required adoption of research results based on forest nursery and seeding and set up of bases with 
quality-improved seedlings. The plan aimed to improve variety selection methods of 70+ main 
afforestation species, using genetic technologies to improve breeding techniques, including research 
on transgenic Poplars. The afforestation/reforestation contexts with Poplars and Willows varied 
markedly between North and South China, so reporting highlighted details in these regions. 
 
Poplar played a critical role in restoration of degraded arid and semi-arid landscapes and in 
combating desertification in Northern China, so resilience to drought conditions, wood quality, growth 
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rate and ease of propagation were criteria for selection for ecological and industrial forests. Trials 
were conducted on cutting density, quality, length, age, positioning, container nursery, fertilization, 
grafting techniques, coupling effects of water and fertilizer, seedbed seedling and pest control to test 
seedling quality and field performance of Poplars. To propagate Populus × euramercana “Neva” in 
Hebei Province, 1-year stem cuttings were better than branch cuttings of mature trees, and the 
optimum planting density was 60 cm × 90 cm, while for P. beijingensis it was 30 cm × 30 cm in the 
Tibetan Plateau. Considering seedling traits such as root length, root fresh weight, rooting activity, 
survival rate, P. deltoides cv. ”Zhonghuahongye” and “I-214” were the most suitable clones for 
container propagation. Salt-resistant Poplar clones, including P. simonii × P. nigra, (P. psudosimonii × 
P. nigra) × P. nigra cl “A5” and P. ussuriensis collected in Heilongjiang province were tested and 5 
selected for the Sanjiang Plain and 4 selected for the Songnen Plain areas. Results of hydroponics 
and pot experiments using 30 Aigeiros clones showed that 3 clones were highly salt tolerant in 
growing in fields with soil salt content 0.5% and 6 clones in fields with 0.4% soil salt content.  
 
Results of trials on water evaporation in transportation and the coupling effects of water and fertilizer 
showed that an increase in irrigation and nitrogen application increased the above ground biomass of 
P. × euramericana “74/76”, and nitrogen fertilizer increased aboveground biomass. The optimal 
combination was 35.14-41.35 kg water and 9.18-11.68 g nitrogen per tree. Other results showed that 
application of nitrogen and phosphorus significantly increased biomass because phosphorus 
increased the leaf photosynthetic rate, while nitrogen remarkably increased the total leaf area of P. × 
euramericana cv. "74/76" cuttings. 
 
Because of the ease in propagating the Aigeiros species through asexual means (unrooted or bare-
rooted cuttings) these were used for widely spaced plantations for agroforestry systems and plywood 
plantations in Southern China. Extensive trials and studies were undertaken to improve seedling 
quality, match clones with forest sites and end-use, reduce regeneration delay and improve growth 
and yield. Most research was focused on effects of cutting density, cutting quality, hormone 
concentration (IAA etc.), fertilization, weed and pest control on bare-root seedling quality (morphology 
and physiology) and field performance (growth and survival). However, research of Poplar container 
seedlings for specific sites (salt or drought soils) and environmental application had focused on how 
container type and cultivation medium affected fibrous root growth, root architecture of Poplar cutting 
and growth and survival in the field. The effects of mycorrhiza helper Bacillus sp. on growth of Poplar 
seedlings was studied and results showed that Bacillus “DZ18” co-inoculated with Pisolithus tinctorius 
or Lactarius insulsus significantly improved mycorrhizal formation rate and growth of Poplar seedlings 
so had the potential to become an excellent bio-fertilizer. 
 
Croatia reported that Poplar and Willow plants were produced in specialized nurseries near where 
seedlings/saplings were planted. Nurseries adopted vegetative propagation from cuttings. Generally, 
the production was organized so that part of the area was in the plant production function and part in 
the future preparation process (ploughing in plant biomass nutrient and farmyard manure to enrich the 
soil with micro-elements and microbiologic soil activities). Sprinkler irrigation was necessary as 
Eastern Croatia had only 600-700 mm rainfall/year. Mechanical soil cultivation was performed 
several times and mineral manure of NPK was applied at 350kg/ha based upon soil analysis. A 
significant proportion of nursery work remained manual (placing down cuttings, hilling, elimination of 
redundant shoots, lifting saplings and treatment of the harvested saplings). The production of rooted 
saplings included one year 1/1.5, and two-year 2/2 and 2/3. In Western Croatia the production of 
saplings was based on cuttings. After one year, the sprouts were cut and used for further production 
(cuttings), and the root stays in the same place and is used for the production of plants 1/2 or 2/2.  
  
Willow plants were produced by vegetative propagation material and seedlings. In Eastern Croatia 
the production of the root swelled plants 1/1, 1/2 and 2/2 are produced together with the seedling 
production. Production was based on the cuttings (140 cm x 24 cm). After the first year part of the 
shoot was cut to make the cuttings for the new production. After the second year, the 1/2 seedlings 
developed from the roots which remained in place. On that part of the plant where the shoots were 
not taken for cuttings, the seedlings continued on to produce 2/2 stock. In Western Croatia the 
planting material was made in the stool bed which was used for several years for the production of the 
plants without root 1/0 and 2/0.  
 
In Croatia the clones used for the production of Poplar saplings were Populus × euramericana, 
Populus deltoides, and Populus alba : “M-1” (44%), “S-1-8”(34%), “Pannonia” (17%), “710”, 
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“BI. Constanzo”, “S-13”, “S-1-5”, “56/3”, “B-173”, “Adonis” and others. The clones used for Willow 
plant production were “V 158”, “V 16”, “B 44”, “B 72”, “V 093”, “V 052”, “378”, “B84”, “107/65/1”, “V99” 
and others.  
 
France reported that the only experimental plantations of GM Poplars at the Orléans INRA were 
destroyed in 2013, without administrative authorisation to continue the scientific work in this field. 
Valuable Poplar-soil interactions and validation of molecular actors in the development of chemical 
and mechanical wood properties that were being monitored since 2007 were stopped, despite 
potential positive gains that were demonstrated in Short Rotation Coppice plantings. As part of the 
investment for the future the GENIUS project (Genome Engineering Improvement for Useful plants of 
a Sustainable agriculture, INRA had focused on Poplar research on the development of methods of 
genetic transformation. 
 
France reported that with reduced Poplar plantations, the number of plants sold dropped from 
771,000 in 2012 to 529,000 in 2014 and arrangements between nursery producers and breeders for 
dissemination contracts were put at risk that limited access to new genetic resources. In a search to 
reduce production costs nursery managers were pursuing greater mechanization. The main reasons 
for the decline in demand for nursery stock included: low Poplar wood prices; environmental 
regulations and social change.  
 
Germany reported that No breeding or selection took place for exploitation in conventional planted 
forest cultivation during the period.  
 
The demand for SRC planting stock in Germany was satisfied by a combination of regional tree 
nurseries and import of Poplar seedlings from Austria, Hungary, Italy and France and Willow cuttings 
from Sweden. It was also possible to satisfy the demand for hybrid Aspen varieties (e. g. “Holsatia”) 
locally. The maim Poplar varieties suitable for SRC included: “Max” (different cultivars), “Matrix 11, 24, 
49”, “Hybrid 275 (Syn. NE 42)”, “Koreana”, “Androscoggin”, “Trichobel” and “Muhle Larsen”. The main 
Willow varieties included: “Björn”, “Tora”, “Zieverich”, “Tordis”, “Inger” and “Sven”. The most cultivated 
Poplars were the “Max” cultivars because of their growth and yield and the cuttings rooted quickly and 
the most cultivated Willows were clones from Sweden (“Tordis”, “Inger” and “Tora” preferred with 
“Sven” and “Klara”, less so). The choice of suitable Poplar and Willow cultivars remained small, so 
there was a strong need for highly competitive, sufficiently tested new cultivars. The FastWOOD or 
ProLoc research projects were important for testing of new clones on different sites e.g. ProLoc 
testing in 42 sites around Germany. 
 
India reported that planted Poplars, Populus deltoides, P. ciliata, P. nigra and P. alba were routinely 
propagated using stem cuttings, whereas P. gamblei was propagated using root cuttings. An efficient 
plant regeneration protocol through micro-propagation for P. ciliata using leaf explants and thidiazuron 
was described and petiole explants were successfully cultured to regenerate P. ciliata.  
 
Italy reported that the Research Unit for Intensive Wood Production of the CREA in Casale 
Monferrato reduced the density of new Poplar clones in their nursery to 7,000 cuttings/ha and 
increased the quality of 1/2-year-old unrooted poles. The Agricultural Engineering Research Unit of 
the CREA designed a crop detector to remove weeds within rows. A photoelectric sensor (PS) and 
capacitive sensor (CS) were designed and tested for detecting Poplar cuttings along rows at different 
distances and different speeds. The CS detected Poplar cuttings more readily than the PS but the 
signals of both complemented each other in bridging gaps in identification of cuttings. 
 
New Zealand reported that there had been little change in current practices for stool bed production 
of unrooted Poplar and Willow poles and cuttings and plantation practices from what had been 
described in previous reports. 
 
Romania reported that Forest seedlings grown in nurseries from seed include the indigenous Poplars 
species (P. nigra L., P. alba L.). Seeds were harvested from seed reserves registered in the National 
Catalogue of reproductive forest materials classified as from the “Selected” category. Forest seedlings 
were produced as 1 or 2-year-old stock for planting in the field. Forest seedlings obtained from 
propagation cuttings included the hybrid Poplar and Willow species (P. x canadensis Moench, P. x 
inter-americana Brockh, Salix alba L.). Cuttings were harvested from mother plant crops recorded in 
the National Catalogue of basic materials for the production of reproductive forest materials classified 
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as from the “Qualified” category. Forest seedlings were produced as 1 or 2-year old stock for planting 
in the field. In some special instances Poplar and Willow were produced from long poles produced 
from cuttings. In recent years, nurseries used drip irrigation and mulching foils which resulted in better 
survival, richer roots, good control of soil water and effective weed control.  
 
Serbia reported that the improvement of vegetative propagation of superior Poplar genotypes was the 
on-going work of the Institute of Lowland Forestry and Environment in Novi Sad. One handicap in 
afforestation with White Poplar was insufficient rooting development of their cuttings so trials to test 
the treatment with plant growth regulators were undertaken. Rooted cuttings of five Eastern 
Cottonwood genotypes were treated with 100 μM CoCl2 four weeks after planting and morphological 
rooting characteristics were measured eight weeks after the experiment establishment. Results 
indicated that for some difficult-to-root genotypes the treatment with cobalt could have positive effects 
on rooting. The other research related to the stimulation of rooting of Poplar cuttings that included the 
effect of the application of powder formulations with indolbutyric acid (auxin) and cobalt chloride 
(ethylene action inhibitor) in nursery conditions on White Poplars. The effect of differences between 
genotypes (Populus alba cl. “Villafranca” and cl. “L-12”) was examined, as well as, for genotype 
“Villafranca”, the effect of differences between three nurseries. Results suggested that the positive 
effect of cobalt chloride stimulated the roots in White Poplar cuttings. Treatment of “Villafranca” 
cuttings with combined formulation of 100 µM CoCl2·6H2O and 0,6% indolbutyric acid, improved 
cutting survival, rooted cutting height and significantly increased quality of cuttings. 
 
Slovenia reported that the planting of native Poplars: P. nigra, P. alba and P. tremula and Willows: 
S. alba, S. eleagnos, S. purpurea, S. fragilis and S. viminalis in Slovenia’s forests was very rare due 
to the lack of forestry nurseries in Slovenia specialized for Poplar and Willow forest reproductive 
material cultivation and market availability. The registered forestry nursery GLG maintained the first 
collection of 18 P. nigra genotypes propagated clonally from 8 mature and young trees of the Mura 
River population established in cooperation with SFI as part of the PEMURES project supported by 
the OP SI-AT 2007-2013. The GLG nursery still produced clones of P. × canadensis cl. “Panonnia 
(syn. M1)” and P. deltoides cl. “S 1-8”. The HPG Brežice nursery produced clones of P. × canadensis 
cl. “Panonnia (syn. M1)”, P. deltoides cl. “709”, P. deltoides cl. “S 1-3”, and P. deltoides cl. “S 6-7”. 
Some clones were still introduced as pioneer crops in mixed stands in restoration areas or other 
afforestation areas in the sub-Pannonian ecological region. 
 
Spain reported that the average annual production of Poplars saplings was 1.1 million, of which 
Castilla y León accounted for 60%. Public nursery production systems included seed tray forest, but 
also poles. The Castilla y León registered nursery production for Poplar clones included: “I-214” 
(61%); “Beaupre” (14%); “Raspalje (12%); “Unal” (9%); and “MC” (3%). These five clones accounted 
for 99% of nursery production. 
 
Turkey reported that the Poplar and Willow reproductive materials for plantations were usually from 
stem cuttings, one or two-year-old rooted and unrooted stock. According to research, cutting results 
showed similar survival and dimeter and height increment between one or two-year old rooted and 
unrooted cuttings. Unrooted cuttings were less expensive and more practical than use of rooted 
cuttings for Poplar plantations. Poplar cuttings were produced from one-year-old Poplar plants 
(planted cuttings) by cutting them into 18-20 cm length segments which were planted into lines in 
stool beds manually. The distance between planting lines of cuttings was dependent on the width of 
tractor and equipment used for tending operations. Common practices included: i) “I-214” and 
“Samsun (77/51)” clones were spaced at 1.3x0.4 m or 1.6x0.4 m in stool beds, no treatment to 
decrease shooting was necessary; and ii) Black Poplar clones “Kocabey”, “Gazi” and “Geyve” were 
spaced at 1.6x0.9 m and 1.6x0.4 m, no treatment to decrease shooting was necessary. Poplar 
sapling standards in Turkey, both one- and two-year-old planting materials were classified by 
measured diameter from 1 m height. New standards for one-year-old planting materials were being 
tested in Poplar nurseries. 
 
The United States of America reported that a comprehensive overview of stock production systems, 
nursery practices and propogation techniques for Populus were provided by Stanturf et al., Chapter 5 of 
Dickmann et al. (2001).  Additional overview of nursery practices for Populus and Salix were provided by 
Stanturf and van Oosten in Chapter 5 of Isebrands and Richardson (2014).  
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(B) PLANTED FORESTS 
 
Argentina reported that experimental trials undertaken included: i) A 6 year Poplar demonstration in 
the La Primavera District showed that growth and yield were marginally greater from drip irrigation but 
used half the water compared to traditional furrow irrigation; ii) Evaluation of Salicaceae bark ash 
(factory residue) was usde as a nutrient supplement to promote growth and yield in young Poplar and 
Willow species in the Buenos Aires Province; (iii) Poplar cuttings in hydroponic systems to induce 
specific nutritional deficiencies and to characterize the symptoms and growth impacts of 
macronutrient or micronutrient deficiency were tested. 
 
Belgium reported that INBO established two experimental plantations of Short Rotation Coppice 
species at the INBO’s Grimminge nursery that tested: i) A collection of 95 well performing Poplar and 
Willow clones that after 2 years, the best clones were selected based upon biomass performances 
and then ten plants per selected clone and per block (duplicate) were harvested and data processed 
in 2015. Only after the second harvest was the biomass production potential of selected clones 
reliably judged. ii) “Testing of Poplar clones from EU member states for the use in Short Rotation 
Coppice” to obtain approval of clones in the category “Tested” to help market Poplar clones from 
different EU countries. Partners included Belgium, Bulgaria, Croatia, Czech Republic, France, 
Germany, Hungary, Italy, Romania, Serbia, Slovenia, Spain and Sweden, that involved 22 institutes. 
A set of 15 clones plus 4-5 standard clones were tested in field trials. 
 
Since 2010 the University of Antwerp and Group Mouton conducted operational scale plantation 
demonstration trials of Poplar (POPFULL) for bioenergy in Short Rotation Coppice (SRC) on 18 ha of 
agricultural and pasture land funded by the European Research Council and other funding agencies. 
The plantation was harvested twice and will be harvested a third time in February 2017. The wood 
chips were converted by combustion or gasification into renewable electricity and/or green heat. The 
aim of POPFULL was to balance greenhouse gas emissions, economics and energy. From 2016 the 
plantation will be monitored long-term (20 years) by the ecosystem observation station of the 
Integrated Carbon Observation System to research eco-physiological aspects of Poplar SRC species, 
like i) gas flux; ii) growth, production and biomass; iii) physiology; iv) water flow; v) harvesting 
technology; vi) economic viability; and vii) modelling. There was a rich list of scientific research papers 
emanating from these trials which were available from the Belgium country progress report. 
 
Belgium reported that Crack Willow (Salix fragilis) and Basket Willow (Salix viminalis), found in 
riparian reserves were protected for biodiversity conservation. However, they had potential for 
restoration of waterlogged soils and provided an income from basketry and garden features. These 
Willows were cultivated without fertilizers or chemicals for weed or insect control. As harvesting was 
after 1 or 2 years, output was deemed an agricultural crop. Workshops for basketry and garden 
features became popular. New uses included Willow mats, live retaining walls, river bank stabilization, 
phytoremediation of contaminated sites and purification of waters and soils.  
 
Bulgaria reported that Poplar and Willow plantations were grown mainly for intensive production of 
industrial timber. P.x euramericana cv. “I-214” accounts for about 60-80% of planting in some State 
Forest Enterprises. In south Bulgaria the cottonwoods /Aigeiros section/: А-194 и cl. “I-55/65В” were 
planted along rivers. Balsam Poplar clones were planted on mountainous and wet soils; P. alba cl. 
“I-58/57” was planted in sand-clay soils; P. x euramericana. cv. “NE 367”, in coastal zones; P. x 
euramericana. cv. “Agathe F”, on well drained soils. The Leuce section Poplars like P. alba “С-10”; 
“С-40” and “С-56” and P. canescens “Bg II-38 were planted on dry soils. The main Willow clone was 
“Bg 2/64”. To produce large Poplar timber 6x5.2m and 5x4.3m planting was the most common 
density. Shorter rotation plantings were at 4x4m. Willow crops for production of timber were planted at 
3x3m, 3x4m and 4x4m and when grown for protective purposes, plantings were at 1x2m and 2x2m.  
 
Plantings of Poplars and Willows were primarily with one-year-old saplings (one-year old stem and 
one-year-old root [1/1]), but in some specific instances vegetative propagated Poplar and Willow 
saplings were one-year-old stem and two-years-old root [1/2]. The specifications for saplings were 
defined under the Ordinance № 4 (2012) on forest nurseries and production of saplings in forest 
nurseries for State planting. Sapling length specifications were: i) Euro-American Poplars: first grade, 
over 3.0m; second grade 2.5-3.0m; ii) Dendriform tree-like Willows: first grade, 2.5-3.0m; second 
grade 2.0-2.5m; iii) Leuce species and clones and Black Poplar: first grade over 2.0m; second grade 
1.5-2.0m. 
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Canada reported that “Planted Forests” in their context were defined for this report as forest 
ecosystems which had been converted from natural or indigenous forests to plantations dominated by 
Poplar – hybrid Poplar, Eastern Cottonwood, Balsam Poplar or Black Cottonwood. Intensive 
mechanical site preparation assisted planting and weed control e.g. Kruger Products LP operations 
(until planting of hybrid Poplars stopped in 2012). For the purpose of this report, forest areas with P. x 
jackii – the spontaneous hybrid between P. deltoides (♀) and P. balsamifera (♂) in Ontario and 
Quebec were not considered as planted forest, neither were plantings of native or hybrid Poplar 
species used to reclaim roads and log landings. 
 
Hybrid Poplars continued to be planted on public and private forest lands in Quebec where 3,100 ha 
of hybrid Poplars were planted by the forest industry, 2012-2015, bringing the total planted to 12,000 
ha. Herbicides and chemical fertilizers were not generally used but industrial ash, bio-solids, lime, 
municipal and mill bio-solids were used as nutrient supplements. Stand densities varied from 800-
1,111 stems/ha where previous clear cut harvesting had been carried out. Expected yields were 200-
250 m3 over a 15-25-year harvest cycle. Poplar wood supplemented traditional fibre material supplies 
for the pulp and paper mills and OSB mills. Smallholders in Quebec planted 320 ha of hybrid Poplars 
2012-2015, to bring the total smallholdings to 1,400 ha. 
 
The Peoples’ Republic of China reported that to improve Poplar plantation productivity, research was 
undertaken to test the impact of planting spacing 3×8m, 5×5m, 4.5×8m and 6×6m using Poplar clones 
“Nanlin-95”, “Nanlin-895” and “Nanlin-797” on stand canopy structure; understorey vegetation 
diversity and biomass production; and tree growth over an 8 year rotation. Results showed that 
planting spacing affected canopy structure and understory vegetation productivity. In Southern 
China, the optimal spacing for Poplar plantation wood production was considered to be 5×5m and the 
harvest rotation of 12-13 years at stand densities of 208-833 trees/ha. Additionally, trials confirmed 
that nutrient availability and mineralization were key parameters and transformation processes that 
influenced plant growth and forest productivity, including understorey. At specific sites, choosing 
suitable planting spacing and Poplar clone could lead to higher growth and enhanced 
N mineralization, but seasonal variation of soil N mineralization may not only be directly related to 
plantation productivity but also to understory vegetation productivity. 
 
Tests showed that in Southern China, the Poplar clones most suitable for planting on the flood plains 
and banks of Yangtse River were “Nanlin-895”, “Nanlin-324” and “Nanlin-138”. Testing of the 
microbial activity of the tree rhizosphere provided important information for selection of tree species for 
afforestation of these areas. Influences of waterlogging stress on cell structure of primary roots were 
investigated to elucidate flood-tolerance mechanism of Poplars, and the results showed that normal 
hypertrophied lenticels, fine aerenchyma and mitochondria played vital roles in Poplar under water 
logging stress. A greenhouse experiment was conducted to evaluate effects of monoculture and mixed 
planting of three tree species on enzyme activities, microbial biomass, microbial diversity and nitrogen 
availability in rhizosphere and bulk soils. Results suggested that a highly productive or keystone plant 
species in a community had greater influence on soil functions than the contribution of diversity.  
 
Many studies were conducted to improve Poplar growth and site productivity through soil testing and 
formulated fertilization. A fertilization trial on a 7-year-old Poplar plantation indicated that volume 
growth (42% increase) was the greatest when applying 1 kg organic fertilizer per plant. Pig manure 
biogas slurry was a rich, high quality organic fertilizer which was rich in N:P:K and other nutrients that 
stimulated growth and productivity when applied as low as 450 m3/ha. Trials also showed that fertilizer 
application affected Poplar growth and the effects on soil fauna, soil respiration, and carbon 
metabolism. Thinning was carried out to increase the merchantable timber volume and improve the 
quality of the Poplar plantations by removing competition. Field experiments tested: i) an unthinned 
control; ii) medium intensity thinning from below; iii) high intensity thinning from below; and iv) high 
intensity thinning by removing alternative rows of trees, to assess the impact of thinning regimes. Soil 
available nitrogen was significantly affected by thinning treatments, and the contents of available 
nitrogen, DON and soil microbial biomass nitrogen (SMBN) were the highest when treated with 50% 
thinning intensities. The contents of inorganic nitrogen, DON and SMBN showed a seasonal change. 
These results could provide a theoretical basis for the cultivation of large-diameter Poplar timber. 
 
A pruning trial of Populus deltoides “Lux” was established and the impact of initial pruning age and 
season on wound coalescence was investigated. Pruning wound coalescence was influenced by 
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initial pruning age, while the pruning wound's size was affected by branch ages. Pruning wound 
coalescence was also influenced by pruning season. When branches were pruned in spring the rate 
of full-coalescence and the rate of coalescence growth of pruning wound were much higher than in 
winter or summer. It was suggested that the suitable initial pruning age for Poplar plantation was 4 
years and the suitable pruning season was Spring (late March to early April). 
 
Trials showed that productivity of successive Poplar plantation rotations depleted seriously. 
Successive rotations led to significant changes of fine root morphology and significant increases of 
fine roots biomass indicating that the below ground biomass allocation was increased. With fine root 
mortality and turnover, the allocation pattern of fine root biomass of Poplar plantations with 
successive rotations could have a negative effect on aboveground productivity. Poplar plantation sites 
with different stand ages and rotations were selected to study the dynamics and the distribution 
characteristics of soil microbial biomass phosphorus (SMBP) and soil microbial biomass nitrogen 
(SMBN). The contents of SMBP and SMBN decreased with the increase of stand ages and rotations 
of Poplar plantation.  
 
Croatia reported Poplar and Willow plantations were frequently in combination or in close vicinity of 
the existing large forest tracts, thus forming environmental and economic linkages with them. Poplars 
were prevalent in the light alluvial soils of the Drava, Danube and Mura Rivers. Although 80% of the 
forest area was owned by the State, but for Poplar and Willow plantations, this figure was 66%. The 
potential for future planting was the “marginal” agricultural land, whether private or State owned. A 
constraint has been the lack of a strong enabling policy to encourage plantation afforestation on State 
or private land. 
 
There are 16 registered clones of Poplar in Croatia and 20 clones being tested in projects and in 
clone archives. The proportion of P. x euramericana in plantings was increasing relative to that of 
P. deltoides. P. alba was mainly in the experimental production phase. There were 11 registered 
clones of White Willow (from autochthonic natural stands) used in plantation production and a further 
240 clones in the experimental production in the nursery and established clone archives. 
 
Site preparation was done with heavy disk harrowing on new plots of land, planted at 6.5x5.6m 
(273/ha). Inter-row weeding was done with a heavy disk harrow 2-3 times/year, for up to 5 years. 
Pruning of branches was performed three times at age: 2-3 years (form pruning), age 7 years and age 
9 years to create an 8-10m clear and solid trunk. The rotation was 15-20 years, but some may be 
longer for quality roundwood production (veneer logs). The harvest yields can be 350 m3, of which 
80% are peeler or saw logs and 20% of small roundwood and pulpwood. Thinning was generally not 
done in the Poplar plantation (except for phytosanitary purposes). In the Danube area, it had not been 
decided yet whether to cultivate Poplar in the next generation or to substitute with alternative species. 
A project had started, to test pedology, phytopathology, physiology and Poplar cultivation, as well as 
selection and genetic improvement to evaluate the possibility of restoring Poplar plantations in 
particular habitats 
 
Intensive cultivation plants were planted after the clear cutting of previous plants or natural stands that 
were not naturally reforested. Poplars were planted at various densities including 6m x 6m, 5m x 4m 
Western Croatia). Willows were planted at 3x3m and 4x4m (closer spacing on heavier and flooded 
soils). Mechanized inter-row weed control and hoeing around the Poplar plants in the first 2 years was 
carried out. Pruning can be done but the presence of understorey species (Pax Ash, Ashleaf Maple, 
White Elm and others) reduces branch size. Rotations of Poplars and Willows were 25-30 years and 
some thinning was done in the Willows plantations. The most popular Willow species was White 
Willow (Salix alba) and Black Alder (Alnus glutinosa) particularly in the peat-gley soils in the central 
Drava basin (Đurđevac).  
 
France reported that the 10 best-selling clones in France, in descending order of popularity included: 
“Koster”, “45-51”, “Polargo”, “Trichobel”, “I214”, “Soligo”, “Albelo”, “Raspalje”, “Vesten” and the White 
Poplar clone “Poitou”. The Department of Agriculture, Agri-food and Forestry, with the NPC, updated 
the regionalized lists of Poplar clones every 2 years, defining eligible lists of forest reproductive 
material to the State (list of clones, standards of external quality of plants) based on the areas of use. 
These were revised in 2012. 2014, 2015 and 2016. Between 14-20 clones were eligible for State aid 
in each region. Clones showing susceptibility to Leaf Rust (Melampsora spp.) and the Poplar Woolly 
Aphid (Phloemyzus passerinii) were not recommended for State aid. Diversification of Poplar 
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plantation cultivars aimed to reduce the threat of biotic and abiotic risks. The Poplar research network 
with private forest investors (CNPF-IDF, CETEF, Chamber of Agriculture) followed 450 comparison 
tests of Poplar cultivars to allow specification of the most suitable growing conditions for use of 
European cultivars. 
 
In France Poplar planting densities remained mostly 7x7m, with plantings at 8x8m in Northern 
France. Generally, no irrigation was done, limited fertilizer was used but weeding was necessary 
between rows. Pruning was done to 6m, with some to 8m. Harvesting was from age 15-22 years, 
depending upon the region. 
 
Short-rotation coppice was done in different sites within the SYLVABIOM project with Poplar, Locust 
and Willow and treated with irrigation and N added. Significant differences in biomass production, 
phenology, leaf formation and efficiency in use of resources resulted between the three species, and 
between clones, within a species, according to the climate conditions and density of plantation. In 
another short-rotation coppice trial within the REGIX Project, measured the N, P, K, Ca and Mg that 
would be removed with the biomass production at various ages of harvesting. 
 
Germany reported that Poplars Aspens and Willows are not cultivated to any notable extent in 
conventional planted forest rotations. Due to the improved economic situation of forestry holdings as a 
result of higher timber prices, there was an increasing interest in planting pioneer crops. These 
allowed earlier harvesting and profits. Balsam Poplar hybrids as well as Aspens and Aspen hybrids 
(P. tremula × P. tremuloides) were of interest as pioneer tree species with the Aspen hybrid “Holsatia” 
selling better than in past decades. 
 
Short-rotation coppice (SRC) Poplar plantings were expanded in the Hesse, Lower Saxony, Saxony, 
Baden-Württemberg, Bavaria and, above all, Brandenburg where about half of the 7,000 hectares 
were established. The increase in biomass depends on the water supply. An average water supply of 
300 litres/m² during the vegetation period and water-holding soils produced yields of 10 tonnes of dry 
matter per hectare annually. With high precipitation or groundwater impact also guaranteeing a 
continuous growth in dry periods, the yields could even be 20 tonnes and higher. The investment 
costs for establishing a plantation were high and varied depending on the tree species, planting 
density, which, in turn, depended on the end-use purpose of the woody biomass produced. In addition 
to investment costs, harvesting and transport were also major cost factors that heavily depended on 
access, yields and log size. The economics of SRC plantations on 3-4 year rotations for woody 
biomass for bio-energy were sensitive to global energy prices. As SRCs were not competitive with 
agricultural food production, marginal agricultural lands with sufficient groundwater were targeted 
where greening had some positive environmental impacts but handicapped by the weak incentive for 
greening calculation factor of 0.3. 
 
India reported that P. alba was planted in the Western Himalayas including Lahaul, Kinnaur and 
Kashmir, at 2,500 to 3,300 metres altitude where it was lopped as a valuable source of fodder. 
P. euphratica was planted in the cold desert area in the Western Himalayas including Ladakh and Spit 
at 2400 to 4000 metres altitude where it was also lopped for fodder. These two species wewre so 
widespread that some authors believe them to be indigenous. P. deltoides was grown under a 
12-year rotation by the State Forest Development Corporation for the production of industrial wood in 
Uttarakhand State, especially Haldwani region. P. gamblei was planted in Northern Bengal. 
 
An estimated 37 million Willows were grown by public and private owners in Jammu and Kashmir with 
scope for expansion as permanent marketable carbon sinks planted on about 15,082 km2 of 
wastelands. Salix alba plantations in Anantnag, Bandipora can yield 430-532 tonnes/ha biomass. 
Salix alba occurs naturally in the Lahaul valley, Himachal Pradesh up to 3,850 metres altitude where 
most were planted in mid altitudes on irrigated private lands.  
 
The Islamic Republic of Iran reported that the acclimatized exotic Populus deltoides and 
P. euramericana clones planted in the coastal plains of the Caspian Sea included: P. deltoids, clones 
“69.55” and “77.51”; and P. euramericana, clones “I-214”, “488”, “Triplo”, “561.41” and “Costanzo”. 
Planting was spaced at 3x4m or 4x4m and MAI of up to 30 m3/ha/year was achieved. In the Western 
and Central Regions (Guilan and Mazandaran Provinces) no irrigation was necessary, but in the 
Eastern Regions (Golestan Province) irrigation 2-3 times during the growing season was required. 
Populus nigra plantations were grown at 3x3m and 1.5x2m spacing in arid and semi-arid regions in 
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Western, North Western and Central regions with domestic and Turkish clones. With furrow irrigation, 
Populus nigra MAI achieved up to 25-30 m3/ha/year. The native Populus alba was grown in 
plantations at 3x3m and 1.5x2m and achieved a MAI up to 15 m3/ha/year.  
 
Italy reported Poplar cultivation was tailored to the proposed purpose of the planted forests, whether 
provision of forest products or environmental services (phytoremediation, restoration of degraded 
landscapes etc.). In recent years, demand for Poplar wood for packaging, paper, energy and panel 
industries (including OSB) had increased so Poplar cultivation had adopted silvicultural practices 
accordingly. Planted density of 240 stems/ha (or less), had been used to produce high quality logs 
whilst densities of 1000-1300 stems/ha were used for paper, OSB panel, bioenergy or particle board. 
The new Poplar varieties were selected by public and private organizations for their good growth and 
disease/pest tolerance that result in increased productivity and reduced economic and energy costs 
compared to the traditional “I-214” clone. A recent study examined the suitability of the new Poplar 
clone “Imola” for Short-Rotation Coppice (SRC) regime for the production of lignocellulosic feedstock 
for the production of ethanol and transport biofuel. The results demonstrated that carbon and nitrogen 
cycling in perennial crop-soil ecosystems could be expected to have significant effects on the overall 
environmental profiles of 2nd generation biofuels. The bioethanol produced from “Imola” represented a 
promising alternative transport fuel offering savings ranging from 35% to 100% over petrol in global 
warming potential, ozone depletion and photochemical oxidation impact. 
 
New Zealand reported that National field trials of six experimental Poplar clones of P. maximowiczii × 
P. trichocarpa (“NZ 07-02-085”, “NZ 07-02-086”, “NZ 07-02-304”, “NZ 07-05-079”, “NZ 07-05-103”) 
and P. × euramericana × P. yunnanensis (“NZ 03-011-03”5), and six commercial Poplar clones 
(“Fraser”, “Geyles”, “Kawa”, “Mapiu”, “Otahoua”, “Veronese”), were planted in 2014 and 2015 on farm 
sites in the Waikato, Taranaki, Manawatu, Hawke’s Bay, Canterbury, and Southland regions. The 
trials were planted with 3 metre length poles at 10×10m spacing in randomised block designs, on 
sheep and beef farms on pastoral hill country. 
 
The water-use efficiency and drought tolerance of four experimental Poplar clones of P. maximowiczii 
× P. trichocarpa (“NZ 07-02-304”, “NZ 07-05-103”) and P. trichocarpa × P. nigra (“NZ 07-03-008”, 
“NZ 07-06-014”), and the drought-tolerant P. deltoides × P. nigra “Veronese” clone that was widely 
used for soil conservation in New Zealand, were evaluated in a greenhouse pot trial, with well-
watered, moderate and severe (90, 60 and 40% of field capacity) soil water deficit treatments. The 
“Veronese” Poplar clone was sensitive to water stress, with greater leaf abscission and suppression 
of new leaf development, and higher root-to-shoot ratios under soil water deficits, and was well 
adapted for drought-prone areas. The four experimental Poplar clones were not as sensitive to 
moderate soil water deficits, due in part to lower water use and higher water-use efficiency, and some 
clones were able to combine these with high biomass productivity. The experimental Poplar clones 
appeared to be adapted to moderately drought-prone areas, where there was an advantage in 
combining high productivity and high water-use efficiency to better utilise the available water during 
the growing season.  
 
The water-use efficiency and drought tolerance of four experimental Willow clones of S. matsudana × 
S. lasiandra (“NZ 03004-022”, “NZ 07-001-089”), S. matsudana × S. pentandra (“NZ 03-012-002”), 
and S. lasiandra × S. pentandra (“NZ 03-001-026”), and the commercial Willow clone S. matsudana × 
S. alba “Tangoio” were evaluated in a greenhouse pot trial, with well-watered, moderate and severe 
(90, 60 and 40% of field capacity) soil water deficit treatments. The drought tolerance varied among 
the Willow clones, and was associated with higher water-use efficiency, lower stomata conductance, 
and the ability to minimise leaf senescence at the onset of drought conditions. The four experimental 
Willow clones were not as drought tolerant as the “Tangoio” clone, but the two S. matsudana × 
S. lasiandra clones were able to achieve similar biomass growth as the “Tangoio” clone under 
moderate and severe soil water deficits. The slower growing S. lasiandra × S. pentandra clone, also 
appeared to be adapted for drought-prone areas, but the fast-growing S. matsudana × S. pentandra 
clone was less tolerant of drought and better suited for higher rainfall areas.  
 
Romania reported that Poplars and Willows were grown on lands located in the interior river valleys 
and in the Danube meadow and Danube Delta. The clone choice was made based upon the socio-
economic conditions, site factors, end-use objectives and species ecology. If the end-use objective 
was to produce veneer, then site conditions suiting Poplar clone “I-214” would be chosen and the 
silviculture designed accordingly. For each cultivar/clone, there were recommended best practices. 
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Planting spacing can vary from higher density for lingno-cellulose, plywood (4x4m, 5x4m, 5x5m), 
whilst spacing for veneer may be (6x6m, 7x7m, 8x8m). After site preparation (stump removal, 
scarification, ploughing), seedlings awere planted into mechanically prepared holes 60 cm (depth and 
width). Disc ploughing (2 directions) for weed control was undertaken 2-4 times/year for 5 years. From 
age 2 years, pruning was done to about 33% seedling height. At 8 years, pruning was done up to 
40% height, avoiding cutting branches larger than 5 cm. At 10-12 years, thinning removed about 33% 
of trees. All Poplar and Willow forests (natural and planted) were managed in accordance with an 
approved management plan silviculture regime and harvest rotation age. Standing tree volume and 
log volume tables were available for Populus tremula, P. alba, P. nigra, P. x canadensis (global), P. x 
canadensis “Robusta RO-16”, “I-214” and “Sacrau 79” and Salix alba (natural and planted forests) 
 
Serbia reported that Research activities in planted forests included trials on the effect of selective 
thinning and determination of the mycorrhizal colonization of adult Poplar trees in plantations 
depending upon the species of fungi, site and clone selection. Selective thinning research was 
conducted on 11 year old P. euramerican cl. “I-214” which had been planted with seedlings type 1/1 
at 6 × 6 m spacing on the alluvial soils of the Sava River basin. Thinning treatments compared the 
controll with plots where removal of 50 % of trees or the density reduced to 8.5x8.5m. Five years 
post-thinning, compared to the control, the mean diameter was 10.6% larger, mean tree volume 
21.9% greater and crown area 59.0% greater, whilst the height decreased by 4.2 %. The research 
results indicated that thinning in Poplar plantations was biologically and economically justified.  
 
A study was conducted to analyse ectomycorrhizal fungi in White Poplar’s plantations and to 
determine the seasonal influences. Over 4 seasons 30 ectomycorrhizal types were recorded, 
including in Winter (22 types); in Spring (19 types) and in Autumn and Summer (17 types each). 
Statistically there were no significant differences in the diversity indices between seasons. Geopora 
sp., Inocybe cincinnata, Inocybe griseovelata, Inocybe sp. 2, Tomentella sp. 2, Tomentella sp. 6, 
Tomentella sp. 3, Tuber rufum and Tuber maculatum were present in all seasons.  
 
Slovenia reported that the possibilities for Poplar plantations (5x5m, 400 trees/ha) were limited 
because it was a mountainous country. All productive Poplar plantations were concentrated in: i) Litija 
along the Sava River and areas in the Ljubljana Marshes (central Slovenia); ii) Vrbina near Brežice 
along the lower part of the Sava River (SE Slovenia); and iii) along the Mura River, where most of the 
agricultural industry was concentrated (NE Slovenia). The potential Poplar areas were along 
riverbanks and floodplains up to 300 metres, where priority was for the conservation of natural 
habitats in Natura 2000 and natural genetic resources of native tree species. The main barrier to the 
development of new Poplar plantations was due to the lack of commercial activity, no incentives to 
plant Poplar or Willow, no nursery tradition for developing new clones, and little information available 
for potential investors. As a result, the area of Poplar plantations for wood production (20-25 years) 
grown outside forests had decreased from 1944 ha in 1984 to 300 ha in 2015. In the period 2013 to 
2014, one third of all productive Poplar plantations in the country were cut down due to the 
construction of new hydroelectric power plants along the lower Sava River. 
 
In the last six years the first Short-Rotation Coppice (SRC) plantations with Poplars and Willows were 
established on arable land in Slovenia. The Inger and Tordis SRC production plantation with Willow 
clones were located on post-mining land. In 2009, 4 ha of cuttings were planted in a double row 
design with a density of 10,000 trees/ha for the production of biomass power plants and restoration of 
land negatively impacted by mining. During the winter of 2010 the Willow was cut back to 10 cm 
above ground level for coppice development. In the Spring 2013 and 2014 the first SRC experimental 
Poplar plantations for testing old and new clones and pure P. nigra clones were established in 
different site conditions for biomass production. Planting density in Poplar tests was 3x0.5m and 
3x1m, done in light and heavy soil conditions in NE Slovenia. Additionally, the Slovenian Forestry 
Institute and GLG were partners in a joint EU-POP project to test Poplar clones from EU member 
states for use in SRC. Survival, growth and resistance to leaf rust for 25 Poplar clones were 
measured. By agreement raw data was shared with clone owners and project partners. In trials, 
40 Poplar clones were planted, 5 of them pure P. nigra from Slovenian, Czech and Austrian 
collections. Rotation cycles were 2 and 4 years for Poplars and 5 or more years for Willows. For the 
first time in Slovenia, 5 ha land was planted with native P. nigra and S. alba seedlings obtained from 
native forest genetic resources in the region. Both P. nigra and S. alba were used for the first creation 
of a beaver feeding area along the river terrace and for the first conversion of a Poplar hybrid 
plantation to more natural structures.  
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Spain reported that the adaptation to European policies focused efforts to mitigate climate change 
including review of the national strategy for renewable energy development by the heating and 
electricity companies which have stimulated the establishment of Short-Rotation Coppice (SRC) 
Poplar in recent years. However, the EU regulations needed to revisit the production of electrical 
energy from renewable biomass production and use of wood residues, including production of wood 
biomass feedstock from Poplars and Willows to ensure there is an enabling policy frame.  
 
The Forest Research Centre is jointly undertaking national and EU funded trials in collaboration with 
companies to test a wide range of Poplar biomass production for bioenergy projects that included: i) 
RTA 2011-2014 sustainable biomass production in forest plantations by INIA, CIEMAT, together with 
Castile and Leon, and IRTA-Foundation Mas Badia; ii) RTA 2015-2018 biomass for bio-based 
economy (BIBI): producing, quantifying and valuing forest crops; iii) KBBE plan: The improvement of 
the wood properties of Poplar and Eucalyptus to obtain pulp and bioenergy (TREE FOR JULES) with 
collaborating partners, University of Malaga, INIA, UPM and ENCE; and iv); INNPACTO (IPT2011) 
"production of commercial electricity in centralized plants from biomass feedstocks (DECOCEL)" 
developed by the ACCIONA energy company, CIEMAT and INIA.  
 
A comprehensive network of trials and databases on the cultivation of Poplar SRC crops was 
established that included: i) testing the performance of clonal species and hybrids for biomass 
production for bioenergy taking into account more than one rotation, allowing the characterization of 
materials based on criteria of growth and production as well as stability of the productive response in 
contrasting Mediterranean environments; ii) modelling of production under alternative SRC culture 
and densities; iii) selection of autochthonous material (P.alba) for growing under salt stress scenarios 
on marginal soils/sites; iv) testing the energy and environment balance and economic analysis of 
plantations under intensive and extensive management models in Southern Spain; v) evaluating the 
rate of leaf mineralization (leaf biomass not used as feedstock) for a period of 3 years; vi) testing soil 
characteristics in relation to the quantity and quality of the biomass, such as sulphur, chlorine or 
nitrogen. 
 
A network of forest trials were established in recent years that included: i) a network of forest crops 
trials (including Poplar) established in Eastern Andalusia as the IFAPA Granada trials on "Outdoor 
irrigated crops" (2013-2015) research on historical irrigation systems promoting agrarian forestry as 
an alternative crop that promoted agricultural, economic and social values; ii) trials conducted by the 
IFAPA Camino de Purchil farm on private land in collaboration with their owners, have trials on choice 
of species, density, type of plantation, optimization of irrigation, clonal trials and progeny; and 
iii) clonal testing on a private estate of the Vega of Granada in collaboration with the Association of 
Granada Poplar growers and technicians were evaluating the forest as producers of quality wood of 
3 clones of Poplar (widely used in the North of Spain); iv) testing Poplar clone “I-214” and Walnut 
Juglans “Mj209xRa” growth and forest formation.  
 
The most common clones used in planted forests in order of importance were: “I-214”, “Beaupre”, 
“MC”, “Raspalje” and “Unal”. Another 50+ varieties were being tested. 
 
Sweden reported that the interest in cultivation of fast-growing woody species on agricultural land, 
resulted in new editions of handbooks supported by the Swedish Board of Agriculture: i) “Handbook 
for Salix growers” and ii) “Handbook for Growers of Poplars and Hybrid Aspen. During the period, 
reviews or similar works on production systems and cultivation of Poplars and Willows was published.  
 
During the period the Swedish Energy Agency promoted research on Poplars and Willows and fast-
growing tree species. One such project supported, in collaboration with SLU and Lantmännen, was 
the SAMBA (Salix Molecular Breeding Activities). Other focus areas included i) increased efficiency 
and success in the establishment of Salicaceae on both agricultural and forest land; ii) effect of 
vegetation control on establishment; iii) influence of clone, plant type and fertilization; iv) opportunities 
to use natural regeneration in the next generation of Poplar and hybrid Aspen; v) productivity in 
planted stands of Poplars; vi) productivity of naturally regenerated stands of hybrid Aspen; vii) the 
effect of varied thinning strengths on the development of hardwood species, including Aspen; 
viii) effect of nutrients and water on resource allocation to fine roots and fine root turnover of Salix, 
including considering the usefulness of minirhizotrons; ix) different growth characteristics for Poplar 
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species; x) impacts of ectomycorrhizal fungi on Poplar and xi) growth conditions for the northern Salix 
herbacea were examined. 
 
Tunisia reported that in order to promote Poplar and Willow culture in arid and semi-arid conditions, 
the irrigation with nutrient-rich wastewater from domestic activities (80%), industrial (15%) and tourism 
(5%) was a mutually beneficial solution. However, wastewater could contain other toxic ions that 
could accumulate and cause adverse symptoms in trees depending upon the duration of irrigation and 
the susceptibility response of the plant. Current research was testing the effects of treated water 
waste irrigation on the behaviour of different Poplar and Willow species which have shown a strong 
ability to adapt. There was potential for growing irrigated Poplars and Willows with treated water 
waste for Short Rotation Coppice for the production of wood biomass and for carbon sequestration. 
 
Turkey reported that the preferred conditions for growing Poplars were sandy loam and alluvial soils, 
pH 6.5-7.5, deep ploughing or ripping for drainage and irrigation and discing for weed control. Planting 
pits were drilled to 80-90 cm and 50-60 cm wide for rooted plants. Pits were 15-20 cm smaller in size 
for Black Poplars. An auger with 30 cm diameter could be used for planting unrooted plants. Planting 
density was determined by species, site conditions and end-use objective, but commonly 5x5m and 
6x6m were used in P. euramericana and P. deltoides clones. Recently narrower spacing, 3x1,5m; 
3x2m; 3x3m; 3x4m) were recommended for pulp and chipwood industry. Irrigation was necessary 
where long summer drought was observed. Irrigation was generally by surface or sprinkler irrigation 
systems. Drip irrigation systems were used to a small scale in Poplar plantations. Weeding to remove 
invasive weed growth between rows was necessary at least twice a year for 4 years in May and July 
and once a year for fifth and sixth years in May or June. Generally, irrigation was carried out 4 times 
for four years and 2-3 times for the remaining years, but depended upon soil and site conditions. No, 
pruning was done in plantations grown for pulp and chip wood industry end-use. 
 
The United States of America reported that the primary regions of industrial Poplar production were in 
the Pacific Northwest (PNW), the North Central, and the Southeast USA. Within these three general 
regions there were smaller sub-regional differences in planting stock and establishment methods. In 
the Pacific Northwest there were two very different subregions separated by the Cascade Mountain 
range in Oregon and Washington State. The Westside growing conditions were influenced by the wet 
coastal climate and the Eastern USA was influenced by the continental or desert-like climate. Planting 
stock was chosen to best suit the climatic extremes and pest pressure evident in the region. 
GreenWood Resources, the largest Poplar grower in the PNW, maintained a 10,000 ha plantation in 
Boardman, Oregon until sold recently for a refocus to establish future Poplar plantations in other 
locations. Verso Paper Corporation was the largest Poplar grower in the North Central region where 
the company managed about 12,000 ha of hybrid Poplar plantations. Those plantations were no 
longer under industrial management. In the South-eastern USA, GreenTrees partners with private 
landowners in the LMAV managed Eastern Cottonwood plantations for forest restoration and carbon 
sequestration purposes. Through this effort GreenTrees currently oversees more than 5,200 hectares 
of plantations. 
 
Depending upon their location in the USA, industrial Poplar plantations used several pedigrees within 
the Populus genus, primarily from the Aigeiros and Tacamahaca sections. In the PNW hybrid crosses 
between Black Cottonwood (P. trichocarpa) and Eastern Cottonwood (P. deltoides) or Japanese 
Poplar (P. maximowiczii) were used along with crosses between P. deltoides and P. maximowiczii in 
Westside plantations. The inclusion of Japanese Poplar increased the resistance to Leaf Rust 
(Melampsora sp.) and Shoot Blight (Venturia populina). Eastside plantations favoured Eastern 
Cottonwood (P. deltoides) and Black Poplar (P. nigra) hybrids, the latter imparting smaller leaves that 
better tolerate the windy and dry conditions. Both the North Central and the Southeast regions were 
affected by Leaf Spot and Canker (Septoria musiva) and pure P. deltoides or P. deltoides intra-
specific hybrids had proven to be most resistant in these regions.  In addition, crosses between 
P. deltoides and P. nigra or P. nigra and P. maximowiczii had yielded cold tolerant varieties for 
planting in the North Central states. Aspen (P. tremuloides) cultivation in plantations was not wide 
spread in these regions and most of the plantings to date had been for research purposes.  
 
Willow breeding and cultivation had been the subject of a comprehensive research program at the 
State University of New York College of Environmental Science and Forestry at Syracuse University 
for nearly 30 years. The federal Biomass Crop Assistance Program (BCAP) had recently provided 
incentives for the establishment of operational plantations. As of 2015, the BCAP program supported 
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establishment of about 500 hectares of commercially operational shrub Willow plantings for bioenergy 
used in New York. 
 
(C) INDIGENOUS FORESTS 
 
The only native Salicaceae in Argentina is the Creole Willow (Salix humboldtiana Wild.) which grows 
in riparian strips along rivers and streams and not used for production purposes. 
 
Belgium reported that because Grey Poplar (Populus x canescens), a natural hybrid of Populus 
tremula and Populus alba, was a resilient indigenous pioneer plant tolerant of a wide range of soil 
types INBO (2015) started a project to select Populus x canescens clones for the List of 
Recommended Provenances for planting. Since collections and monitoring growth and yields of 
Populus x canescens clones since 1999 and 2003 in Flanders 6 clones that demonstrated good 
growth and straight stems will be tested for veneer (DDS factory) and wood samples will be subject of 
technological analysis (Woodlab, UGent). Further testing of alternative methods of cultivating Grey 
Poplar reproductive materials by cuttings and in vitro propagation are being undertaken. 
 
Bulgaria reported that the Poplar enterprise, Pazardzik collected and propagated, ex situ 28, 
indigenous cultivars of P. nigra L. for production of 179,000 cuttings to plant 230 ha over the country 
2012-2015. The aim has been to increasingly plant indigenous species typical of river and wetland 
habitats, including P. nigra L.; P.alba L.; P. сanescens Sm.; and various species of Willows. Mapping 
of the P. nigra L. along the Danube River was undertaken and ex situ collections for conservation and 
description of the genetic diversity and for restoration of priority habitats in Natura 2000 were created. 
Plants for in situ conservation in the area of their natural distribution were produced. The Poplar 
stands along the valleys of the Danube, Iskar sand Tundzha Rivers were selected from which a small 
stool bed was set up and saplings for afforestation were produced. The White Poplar (P. alba L) 
clones, "C-10", "C-40" and "C-56" demonstrated strong growth on wet grey forest soils and on fertile 
black soils. Because the Gray Poplar (P. сanescens Sm.) demonstrated superior stem straightness, 
thin crown branches and comparative resistance to diseases (Fomes fomenta rius, Pnellinus 
igniavina, Pholiota populnea), it was subject of tree breeding programmes to seek hybrids with good 
growth and disease resistance. 
 
Canada reported that Poplars occured naturally in Canada’s forest ecosystems in boreal forests 
dominated by Trembling Aspen (P. tremuloides) in which there were minor components of Balsam 
Poplar (P. balsamifera) and in British Colombia, Black Cottonwood (P. tricocharpa), often mixed with 
conifers. Throughout the indigenous forests of British Colombia, whether boreal or not, may contain 
Black Cottonwood. In Manitoba, Ontario, Quebec, New Brunswick and Nova Scotia components of 
Bigtooth Aspen (P. grandidentata) were found in some ecotypes. As Canadian forests were subjected 
to a continuous cycle of fires, Aspen regenerated to dominate the landscape, however, when fire was 
absent, conifers dominated. Natural regeneration of Trembling Aspen was prolific from root systems 
following harvesting or mining. However, to restore roads and log landings, rooted cuttings of Aspen, 
unrooted cuttings or saplings of Balsam Poplar and, in some instances, Black Cottonwood was used. 
Most Aspen dominated forests were under licenses to harvest, in some cases one company to 
harvest the Aspen, another to harvest the Conifers. 
 
Croatia reported Natural stands derived from natural seeding regeneration on riverbeds, former 
riverbeds and alluvial deposits were managed by regular tending, weeding/cleaning and thinning over 
a 60-year rotation. Sucker or coppice forest stands of mainly White Poplar (P. alba) were managed 
similarly, but over a 40-year rotation. Restoration of gaps in natural stands after clear cutting with 
Poplar and Willow clones were managed similar to natural stands or crops. 
 
In natural forests, together with Poplars and Willows, grow Ulmus laevis, and in fragments undergo a 
succession towards Common Oak (Quercus robur) stands, Narrow-leaved Ash (Fraxinus angustifolia) 
and in Western and Central Croatia, including Black Alder (Alnus glutinosa) and White alder (Alnus 
incana). Mixed with Poplars and Willows include the Black Alder, the Ashleaved Maple (Acer negudo) 
and White Ash (Fraxinus americana). In East Croatia these two allochthonous species have 
extraordinarily adapted to the habitat conditions and naturally regenerated over a large area. The 
Black Locust (Robinia pseudoacacia) and Mulberry tree (Morus sp.) appeared in some parts of these 
forests.  
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Research has shown that selected clones of White Willow in association with the Black Alder can be 
cultivated without any harmful consequences up to year 8 when it becomes necessary to cut the 
White Willow to allow the Black Alder to mature.  
 
India reported that the natural stands of indigenous Poplars occurred in Northern and North-Eastern 
India. Indigenous Poplars comprised the following species: i) P. ciliate, the most extensively 
distributed throughout the Himalayas at 1,300 to 3,500 m altitude (Kashmir to Arunachal Pradesh), 
used for packing cases, match sticks, fuelwood, fodder, plywood and hardboard; ii) P. gamblei in the 
Eastern Himalayas (North Bengal, Sikkim and Arunachal Pradesh) at 600-1,300 metres altitude, used 
for packing cases and matches and high growth rates suitable for hybrid development; 
iii) P. jacquemontii var. glauca in the Eastern Himalayas (North Bengal and Sikkim) at 2,500-2,900 
metres altitude and bears bi-sexual flowers; and iv) P. rotundifolia in the Eastern Himalayas (near 
Bhutan) at 2,300-3,050 metres altitude. Some authors consider P. alba and P. euphratica as 
indigenous species as they grow and naturally regenerate in several areas. Of the indigenous 
species, only P. ciliata is cultivated to a noticeable extent in planted forest programmes in the 
Himalayan region.  
 
Salix alba is the dominant indigenous Willow tree species distributed at 3400-3800 metres altitude in 
the Hango Valley, Kinnaur, Himachal Pradesh whilst Salix tetrasperma was dominant in the Dugadda 
area in the Garhwal Himalaya. Among the shrub species, Salix fragilis was the dominant among the 
15 species of shrubs at 2800-3300 metre altitude in Rakchham-Chitkul Wildlife Sanctuary, Kinnaur. 
 
The Islamic Republic of Iran reported that the native Poplar species were P. euphratica Oliv., 
P. caspica Bornm., and P. caspica, the latter not easily regenerated because the natural habitats had 
changed. As a result, P. caspica was not preferred for plantation programmes, but there was a 
serious need for conservation and restoration of this species. Populus euphratica was naturally 
distributed through 13 provinces in 11 climatic types because it had high tolerance to drought, salinity 
and alkalinity. These climatic types were arid, semi-arid and desert with temperate, cold and very cold 
winters. Soil texture was sandy, sandy loam and loam with range in pH 7.3-8.8.  
 
Italy reported Populas alba L. was used for restoration around the Po Rover floodplain by digging 5 
metre holes, filled with fertile soil, then planted with 3-year-old, 5 metre poles, planted to a depth of 
2 metres, together with hydrogel (potassium polyacrylamide) mixed with the soil to ensure water 
availability during the drought period. The trees were planted in five rows, 10 plants/row, 0.9m 
spacing between trees, within rows and varied from 0.9 m to 1.8 m between rows. After flooding in the 
first year (flow 5,000 cubic metres per second and 1 metre above the ground level), the plantings 
demonstrated protection against erosion. It was anticipated that improved protection will be afforded 
in future years when the trees grow. 
 
Romania reported that in recent years, there had been an increasing concern for the identification 
and conservation of natural forests for different purposes that included: conservation of forest genetic 
resources, biodiversity conservation, creation of seed reserves, protection of banks and watersheds, 
landscape conservation, conservation of virgin and quasi-virgin forests and landscape restoration. 
The multi-purpose management for these forests had included a coppice regime, with low levels of 
cutting (simple coppice system) in White Poplar, Black Poplar and Grey Poplar stands and cutting 
from pollarding (pollarding system) of the Willow stands. 
 
Serbia reported that the European Black Poplar (P. nigra L.) and White Poplar (P. alba L.) were 
among dominant tree species in autochthonous plant communities of lowland riparian zones in 
Serbia. However, these species became rare and even endangered, especially in the case of 
European Black Poplar. Their habitats were being replaced by plantation forests (P. euramericana 
and Eastern Cottonwood), agriculture; urbanization, flooding control etc. The protection of these 
habitats and reforestation by these species were of crucial importance in restoration in riparian zones 
for biodiversity conservation, flood control, underground water levels and water quality. During the 
period 2012-2015, restoration of riparian buffer zones by a Public Enterprise “Vojvodinašume” was 
undertaken within the framework of their FSC Certified forest activities. Research related to natural 
forests of Poplars included identification of natural populations in Danube region and determination of 
their genetic variability. The results will contribute to further research in P. nigra L. from biodiversity 
assessment, protection and restoration perspectives and contribute towards further description, 
preservation and improvement of diversity in P. nigra L. in the Danube River Basin.  
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In Slovenia, the native Poplars included: P. nigra L., P. alba L.and P. tremula; and the native Willows 
included: S. alba, S. fragilis, S. x rubens, S. eleagnos, S. purpurea, S. fragilis, S. viminalis, S. cinerea, 
S. triandra, S. myrsinifolia, S. petandra, S. daphnoides. According to the Forest Information System of 
the Slovenia Forest Service (2015) there were 49,795 ha of Poplars (P. nigra L., Populus alba L.) and 
Willows (Salix sp.), or 4.2% of the forest area.  
 
Spain reported that during the period there had been 98 ha planted with indigenous forest species. 
 
Turkey reported there were five naturally occurring Poplars including Black Poplar (Populus nigra L.); 
White Poplar (Populus alba L.); Grey Poplar (Hybrids P. tremula x P. alba named as Populus x 
canescens Smith.); Aspen (Populus tremula L.); Euphrates Poplar (Populus euphratica Oliv.). There 
were 260,681 ha of natural Poplar stands in different regions of Turkey (142,322 ha pure stands and 
118,359 ha mixed stand with other forest trees.  
  
Black Poplars (Populus nigra L.) were one of the main tree species in Central and Eastern Turkey 
where row plantations with Black Poplars are the traditional practice for Poplar cultivation in Anatolia. 
River or stream side, field and road side plantations have been established for centuries by the 
farmers. The other Poplar species (White Poplar and Grey Poplar) were often planted along the 
edges of streams and rivers.  
 
Willows spread out in the valleys of major rivers as small groups, and individually. The total area is 
about 2,087 ha (878 ha. Pure), 1,209 ha mixed with other forest trees). The most important Willow 
species in Turkey are S. alba, S. fragilis, S. excels, S. rizeensis, S. anatolica, S. purpurea subsp. 
Leucodermis which are distributed in many different habitats. 
 
The United States of America reported that there were more than 11.6 million ha of indigenous Poplar 
and Willow forests over 48 contiguous States. The most comprehensive update of the ecology and 
silviculture of natural stands of Populus was provided by Zasada et al. in Chapter 4 of Dickmann et al. 
(2001). Richardson et al. (2014), who wrote Chapter 3 of Isebrands and Richardson (2014), provide an 
overview of the life history and ecology of commercially important species in the USA. Quaking Aspen 
(Populus tremuloides) was the most widely distributed native Poplar species in the USA and was, by far, 
the most important Poplar species commercially and perhaps ecologically in the USA. The most common 
silvicultural prescriptions for Aspen allowed vegetative regeneration of stands in small mosaics across the 
landscape. These methods involved clear cutting small patches and leaving connected reserve areas to 
protect genetic diversity. Research has illustrated the importance of Aspen and Poplar mosaics at the 
landscape level for a range of ecosystem functions. Much knowledge has been gained on stability of 
Poplars in natural landscapes relative to the population dynamics of Poplar herbivores and their predators 
as well as fire dynamics. Recent research highlighting the clonal dynamics of Aspen uncovered 
foundational insight into regeneration ecology relative to cytotype with significant implications for 
silviculture of native Aspen forests. Decline of native Aspen forests in North America continued to be a 
primary concern in the Western USA. The Sudden Aspen Death (or Decline, Mortality), has been 
attributed variously to climate change, intense elk browsing, and anthropogenic factors including fire 
suppression.  
 
Indigenous Salix forests in the United States occurred primarily in riparian zones and not utilized 
commercially to any great extent. Nevertheless, they were important wildlife habitat and increasing 
evidence revealed how wildlife population dynamics were intricately linked to Willow population structure 
and dynamics. Importantly, advances in experimental techniques were now allowing for investigation of 
ecological factors with long-term resolution of impacts on population dynamics of natural Willow 
communities. 
 
(D) AGROFORESTRY AND TREES OUTSIDE FORESTS 
 
In Argentina, alternative silvopastoral systems with Poplar plantings in irrigated areas have been 
demonstrated in Tunuyán and San Rafael in Mendoza Province. Interim results showed that: 
i) Growth of Poplar plantings under different silvopastoral models were better than the control; 
ii) Pasture response under Poplar plantings was significant; and iii) Production of dry matter in San 
Rafael was superior to that in Tunuyán and depending upon trial location and treatment, the pasture 
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production varied from 3,800 to 19,000 kg of dry matter/ha/year, that equated to meat production of 
250 to 1,480 kg/ha/year. 
 
Belgium reported that agroforestry offered opportunities to enhance farm resilience and respond to 
future challenges in agriculture. Through a participatory process with key stakeholders, targeted 
research and dissemination of key results, a project in Flanders aimed to demonstrate that 
agroforestry could meet the social demand for eco-efficient agro-ecological production methods while 
being economically profitable. Major outputs of the project will be demonstrations, an online 
knowledge platform, a practical guide and an integrated decision support tool. 
 
Bulgaria reported that agro-forestry with narrow crowned Poplar clone “I-45/51” was commonly 
established along the Tundzha River with vegetable crops, peanuts, pumpkins, potatoes and herbs. In 
Southern Bulgaria, private landowners grow sunflower, corn, beans, peanuts, herbs and other 
agriculture crops between rows of Poplars. There was no accurate information on the linear and 
group planting areas of Poplars and Willows, but they were widely practiced throughout the country. 
In the last two years double-line and multiple linear planting of saplings was adopted as a flood 
mitigation measure. Additionally, Planted Poplars and Willows were considered ecologically suitable 
for “landscape aesthetics" because of their good growth, many forms and their Autumn colours. 
Especially valuable for their colours include Willow shrub and S.madtsudana and S. babylonica. 
 
Canada reported that agroforestry generally involved Poplar and Willow plantings outside forests to 
benefit agricultural production such as beef cattle, mushrooms and berry crops. In Alberta the 
Agroforestry and Woodlot Extension Society provided extension on Poplar and White Spruce (Picea 
glauca) shelterbelts to 500 livestock producers to provide shelter and shade. In Quebec the Research 
Trust on Eastern Forests undertook hybrid Poplar trials on abandoned farm lands with an understorey 
of medicinal plants, soon to be published. 
 
In Canada, the context for reporting Trees Outside Forests referred to Short Rotation, Intensive 
Culture (SRIC) of Poplar or Willow managed on farm lands that can have intensive mechanical site 
preparation, hybrid tree species, application of herbicides and chemical fertilizers primarily for wood 
and fibre production. Coppice management of several crops from the same root base can be for 
biomass production for bioenergy, pulp manufacture, engineered wood products (OSB), plywood and 
parallel strand lumber, veneer, and lumber products. SRIC crops can also be for the provision of 
environmental services for the disposal of municipal or industrial bio-solids and effluent, which provide 
the plants with organic fertilizer. In British Colombia, PRT Growing Services Ltd grow Willow varieties 
and some hybrid Poplar clones on private lands, initially for sapling production, but increasingly now 
for chipping for bio-fuel production to heat their greenhouses rather than use natural gas. Additionally, 
trials show positive productivity gains in the use of municipal bio-solids with Willow and there are 
plans to expand this application in association with a revised weed control strategy. A wholly owned 
subsidiary of PRT Growing Services Ltd, Bioerna Resources Inc, established SRIC Willow plantings 
using municipal bio-solids to produce biomass in 2014 (160 ha), 2015 (190 ha) and proposed in 2016 
(200 ha), in marginal lands in Alberta. Alberta Pacific Forest Industries Inc. managed 10,000 ha of 
SRIC hybrid Trembling Aspen Poplar on farmland in Alberta for the production of pulp fibre for their 
local mill but stopped new plantings in 2012 due to the economic downturn. Harvesting will 
commence within 5 years. Agro Energie in Quebec established over 300 ha of SRIC Willow plantings 
using 30 native and hybrid Willows. Trials of 5 cultivars commenced in 2011 to determine clonal 
matching with specific site conditions in 8 sites in Eastern Canada. Interim results indicated that 
although at the landscape level, climate variables (particularly rainfall) influenced the yields of 
selected Willow varieties, however, soil pH, available P, clay content also played an important role. In 
another Quebec study, silt content, pH, available Ca and Mg and/or C all significantly affected wood 
yields. Also in Quebec, Norampac planted 218 ha of hybrid Poplar on their farm and forest land by 
spreading bio-solids prior to ploughing, harrowing and mechanical planting (700 stems/ha), followed 
by 3 years of disc harrowing to control weeds for the production of sawlogs and wood chip residues 
for cardboard and packaging. 
 
SRIC systems in Canada can also be used predominantly for the provision of environmental services 
and secondarily the production of wood and fibre. Passive Remediation Services Ltd, in British 
Colombia uses hybrid Poplar clones on phytoremediation projects including leachates from a 
municipal landfill and the small scale production of bio-char form hybrid Poplar. In Quebec, the 
Research Trust on Eastern Forests recently reported the positive impact of planting hybrid Poplar in 
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riparian zones bordering streams to store C and to uptake Nitrogen and Phosphorus that would 
previously have entered the drainage system. The buffers can be harvested in a controlled manner to 
provide biomass for biofuel. 
 
Chile reported that in 2016, the Poplar Technology Centre, began the research project "Multi-species 
Horticultural Systems” in the O'Higgins region to incorporate horticultural crops with new Poplar 
varieties to improve smallholder profitability. The project was designed to study the efficient use of 
water resources; new filtration systems to improve irrigation water safety; the use of new Poplar 
varieties targeted at niche markets; and the production of fresh vegetables. Interim results will be 
available in the second half of 2016. 
 
The Peoples’ Republic of China reported that agroforestry systems provide alternative land-uses that 
increase land-use intensity and diversified the farm economy. Agroforestry systems were widely 
practiced in the temperate region of China and in northern Jiangsu province, with Poplars being the 
main tree species in this system. Research was conducted to test Poplar and various intercropping 
systems. The intercropping spacing, potential productivity, resource utilization, stability and economic 
benefits of existing major Poplar-crop intercropping patterns were tested in different regions. To 
reduce the impact of shading from the crown of Poplar trees, wide spacing was tested. Recently 
Poplar with medicinal inter-cropping had become popular, such as Poplar-Dandelion (Taraxacum 
mongolicum) intercropping, to increase economic benefits. Poplar-crop intercropping with closer 
spacing (2×5 m) reduced water runoff, leaching and nitrogen loss. The allelochemical effects of 
Poplar root exudates on Lactuca sativa, Triticum aestivum, and Zea mays were evaluated. Litter 
decomposition was a critical step linking ecosystem processes with plant productivity. Mixed species 
agroforestry systems were used to enhance nutrient cycling, soil fertility, and site productivity in land-
use systems.  
 
India reported that P. deltoides was the only species planted extensively in agroforestry fields and 
areas outside the forests in the plains of Western Uttar Pradesh, Punjab and Haryana and outer 
plains/valleys of Uttarakhand and Himachal Pradesh in North-West India and introduced in a large 
scale in Bihar. P. alba and P. euphratica were planted by rural communities in their private lands and 
home gardens. P. nigra was planted as an avenue species in Kashmir valley. Primarily Salix fragilis 
and, to a lesser degree, S. alba were used in cold desert agroforestry as subsistence resources.  
 
An estimated 270,000 ha of P. deltoides was grown by farmers on 6-8-year rotation with MAI 20-25 
m3/ha/year in block plantations and 2-3 m3/ha/yr in boundary plantations. Large farmers and absentee 
landlords planted their block plantings at 5x4m, 4x4m, 5x5m, 7x3.5 m and 8x3m whilst small and 
marginal farmers planted Poplars on field boundaries in linear rows at 2-4 metre spacing as 
windbreaks and source of fuelwood from pruning. Within block plantings of Poplar combination crops 
included sugarcane, mentha, wheat, potato, mustard, maize, pulses, vegetables, fodder crops, 
medicinal plants and as Poplars grew, more shade tolerant crops such as ginger and turmeric were 
grown. In linear boundary plantings, kharif and rabi crops were grown in the fields throughout the 
Poplar rotation. Poplar planting rates were heavily dependent upon market prices. During 2011-2012, 
nursery growers could not sell their saplings because of slumped Poplar market prices. During 2012-
2013, Poplar prices more than doubled, so demand for saplings went up accordingly, however, since 
then, Poplar prices declined to less than half their former level, so the demand for saplings from 
nurseries has declined in 2015. 
 
In India, agroforestry mechanisms can be bipartite, tripartite and quad-partite agreements with 
specific reference to activities and responsibilities for Poplar tree and intercrop cultivation, which were 
largely honoured (with few exceptions) by the stakeholders. 
 
The Islamic Republic of Iran reported that Populus deltoides and P. euramericana were planted 
extensively in agroforestry fields in the Eastern Coastal plains of the Caspian Sea (Golestan 
province). Poplar clones were planted on field boundaries with access to stream irrigation. Populus 
nigra was planted by farmers in irrigated lands in Western and North Western regions (Western 
Azarbaijan). In these regions, agricultural crops such as wheat and afalfa were inter-cropped. Studies 
by (Asadi et al., 2012) reported that under P. nigra and P. alba, increased distance between tree rows 
resulted in higher Poplar growth (diameter and height) and increased yield of alfalfa dry matter. In arid 
and semi-arid areas that were irrigated, farmers, intercropped tomatoes, peppers, cucumbers etc. 
between rows of P. nigra to increase their farm returns. 
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Italy reported that a Short Rotation Coppice (SRC) trial was tested in an alley coppice system in 
Piedmont and Lombardy in Northern Italy and in Umbria in Central Italy coordinated in Italy by CNR-
IBAF “Agro-coop” within the frame of the “Woodwisdom-Eranet EUPF7”. After 7 years the timber trees 
in the alley coppice treatment reached satisfactory stem size, form and wood quality in comparison to 
the control. 
 
Romania reported that in Romania, agroforestry crops are not regulated by rules or technical 
instructions, and practices of this type are isolated and not extensive areas. Hybrid Black Poplars 
were formerly planted along communication routes (roads, railways etc.), but many were not 
replanted after harvesting. Poplars and Willows could play an important role in the creation of future 
shelterbelts for agricultural fields and communication routes and there is a proposal for a national 
shelterbelt system. 
 
Turkey reported that agricultural intercropping during the first three years of exotic Poplar plantations 
can increase the profitability of Poplar plantation investments, provide annual income for farmers and 
assist in controlling weeds. Poplar plantations planted at wider spacing such as 6x6m, 5x7m and 
5x8m can allow maintenance of productivity and profitability of agricultural intercropping. The most 
common agricultural intercrop species were bean, tomato, maize, sugar beet, melon, water melon, 
green pepper, aubergine, courgette, lettuce and cucumber, which all required irrigation and cultivation 
of top soil. 
 
The United States of America reported that Jose et al. (2012), in the Nair and Garrity (2012) edited 
book “Agroforestry - The Future of Global Land Use” provided the most comprehensive and up-to-date 
synthesis of agroforestry in the US. This synthesis provided examples of application of Poplars and 
Willows for purposes of biomass production in alley cropping and other agroforestry systems. Though 
agroforestry holds strong scientific backing in the US, adoption of multifunctional working landscapes has 
progressed slowly. 
 
3. GENETICS, CONSERVATION AND IMPROVEMENT  

 
This section reports research and applications of technology in genetics, conservation and tree 
improvement achieved by the following categories: (a) Aigeiros section; (b) Leuce section 
(c) Tacamahaca section (d) Other sections and (e) Willows.  
 
Genetics, conservation and tree improvement have been central for many years to most country’s 
strategies around poplar and willow cultivation. Most IPC members reported on their efforts to 
preserve the genetic resources of Poplars and Willows and their work to improve the attributes of 
planting materials in terms of productivity, mainly for biomass, and resistance to damaging pests, 
while considering biodiversity and biosafety issues. 
 
Belgium reported that in 2014, the Flemish Ministry of Environment, Nature and Agriculture and the 
management of INBO cut back the breeding programme of Poplar. Since 2015, the activities within 
the breeding programme were decreased by 50% and will stop within 8 years. The remaining period 
will be used to finish the clonal selection process from the crossings made in 2000, 2001, 2002, 2003 
and 2004. The forest sector in Belgium started a collaborative project in order to highlight forests and 
forestry, including breeding. Negotiations with private nurseries, research institutions and the Flemish 
Government are on-going aimed at the continuation of the breeding programme in the future.  
 
Bulgaria reported that due to a lack of financial resources, the development of activities for genetic 
improvement of Poplars and Willows in Bulgaria were very limited. 
 
Chile reported that during the period the Poplar Development Centre commenced a project to 
develop genomic selection and tree improvement in hybrid Poplars in Chile. 
 
The Republic of China reported extensive developments over the past 4 years in biotechnology 
developments including the application of genetic markers, cytogenetics, epigenetics, genomics, 
genetic engineering and molecular biology with regards to flower development; resistance to drought, 
cold, salt, pests and diseases; and wood formation. Some highlights included development of SSRs 
and SNPs from candidate genes related to abiotic stress and wood properties in Populus tomentosa 
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and P. euphratica. Evaluation of some population genetic structure was conducted in the native 
population of Tibetan Poplar, P. simonii, P. laurifoli, P. nigra, P. tomentosa, P. tremuloides, P. tremula 
and P. davidiana. Using the linkage and association mapping approaches, the theories of molecular 
marker-assisted selection breeding were discovered in several important Poplar species. The genome 
sequencing of P. euphratica for adaptation to salt stress, was done and a salinity tolerant poplar 
database established. Also, the genome of a shrub Willow S. suchowensis was sequenced. 
 
Extensive work was undertaken on transgenic P. simonii × P. nigra dwarf mutant that differentially 
expressed genes related to salt tolerance and similarly flowering development in P. simonii. Other 
transgenic work identified the markers in Poplars that conferred resistance to drought, salt, cold, pests 
and fungi. Transcriptome-sequencing for wood tissues in P. tomentosa, identified wood formation 
related genes and an integrated database for wood-formation related genes was established.  
 
The Republic of Germany reported that no breeding or selection took place for exploitation in 
conventional cultivation during the period under review in conjunction with research projects on pure 
Black Poplars, Poplar and Willow hybrids. Under the FastWOOD project, several research institutions 
at the Federal and at individual Länder level, crossbred species of Poplar, Aspen and Willows and 
tested the resulting several hundred clones for their suitability for conventional cultivation, but in 
particular for short rotation coppice in field trials located in all German regions.  
 
Italy reported that new biotechnology approaches had been adopted and new laboratories set up for 
activities that included in vitro cultivation and genetic transformation and the use of methods of 
molecular analysis. The activities carried out so far have already made it possible to develop effective 
protocols for the characterization and molecular identification of different Poplar species and clones, 
while genetic transformation had been successfully applied to some Populus nigra, P. alba and P. x 
canadensis clones with the insertion of exogenous genes for resistance to insects and broad-
spectrum herbicides. In addition, a genotype of P. deltoides and of P. nigra showing different 
behaviour towards rusts (Marssonina spp.) and to the Woolly Aphid, were used as parents to obtain a 
new progeny. From such progeny a population was selected for obtaining a genetic map of P. x 
canadensis using SSR markers. Particular interest was being directed to the recently developed 
techniques of cisgenesis and “genome editing” which allowed precise genome modifications (precise 
mutations introduced in selected genes) in a very short time. The mutations introduced were stable, 
often biallelic, thus could be transmitted to the progeny. 
 
Romania reported that the 1996 national catalogue of forest genetic resources, revised in 2012, 
estimated Populus alba, 57 ha and P. nigra 23 ha. The conservation of forest genetic resources 
considered the most valuable populations of both natural or artificial forests. A reserve of forest 
genetic resources consisted of a nucleus, that constituted healthy and representative forest resources 
(minimum size 10 ha) and a buffer zone that surrounded the nucleus.  
 
In 2014, within the Project EW13/14, “Testing of Poplar clones from EU member states for the use in 
Short Rotation Coppice” was coordinated by ASP Teisendorf. There were 21 new clones of Poplars 
introduced from Belgium, Italy, Germany, Czech Republic and Hungary. One trial was established in 
the Danube Delta, Nufăru, the other in the steppe conditions in Baragan. Results after the second 
growing season highlighted a high variability among tested clones for growth traits, bud flushing and 
survival in both experimental trials. In each experiment there were clones which exhibited exceptional 
growth performances and exceeded the control clone of P. x euramericana cv. “I-214” with values 
between 18% to 33% at Baragan, and 19% to 58 % at Nufaru. Results indicated that new clones 
exceeded the performance of existing Poplar clones currently used in Romania. The process of 
certification and registration of the new clones will be done to introduce new forest reproductive 
materials. 
 
Serbia reported that the significant impact on genetics, improvement and conservation of Poplars and 
Willows had been achieved through an agreement for long-term applied research cooperation with the 
Public Enterprise “Vojvodinasume. The activities included renewing gene banks and stoolbeds for 
selection of new genotypes, introduction of new groups of Populus deltoides and Populus x 
euramericana clones for final nursery and field trial testing toward the registration process. Some 
Poplar genomic research was conducted to screen and test tolerance to soil salinity, mycorrhizal 
colonization, drought tolerance, development of in vitro cultivation methods and chemical composition 
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of poplar resins and waxes. Also, research was undertaken to select Poplar clones for 
phytoremediation. 
 
Slovenia reported that during the period a national archive of poplar clones was regularly maintained 
in the SFI nursery of Zadobrova. The 30 most bio-ecologically suitable and productive Poplar clones 
for wood production in long rotations tested in Slovenia were included in the living archive and 
maintained by SFI. The genetic archive also served as the source for collection of vegetative 
reproductive material for scientific purposes. Additionally, they reported that all EUFORGEN technical 
guidelines on conserving genetic diversity of species in Europe were translated into the national 
language. These guidelines were based on available knowledge of the species and on widely 
accepted methods for the conservation of forest genetic resources. The Slovenian editions published 
in the Journal for Forestry also provided an overview of the natural distributions of P. nigra, P. alba, 
and P. tremula and their characteristic growing sites, ecological conditions for their growth, and plant 
associations where they appear, and provided recommendations for conservation and use. Particular 
emphasis was placed on the importance of various forms of mycorrhizae which allowed European 
Aspen and White Poplar to also survive in arable sites. 
 
Sweden reported that a large number of genetic studies on the gene level were published during 
2012–2015 and were detailed in a comprehensive literature list in the country report. Most research 
was carried out at the Umeå Plant Science Centre and the Swedish University of Agricultural 
Sciences. Highlights included: i) Effects of traits on mycorrhiza and arthropod communities; ii) 
Coupling to drought tolerance; iii) Wood formation; iv) Phenology; and v) Damage risks. Practical 
breeding of Willows was carried out by SW Seeds but the business had currently stalled. Today most 
material was developed by the European Willow Breeding. The breeding of Populus species, i.e. 
Poplars and hybrid Aspen, were mainly carried out by the Forestry Research Institute of Sweden 
(Skogforsk), but some Poplar improvement was also done by SweTree Technologies (STT). 
 
Tunisia reported that initially the intensive Poplar culture was designed on agricultural land with 
abundant water. Various clones of Black Poplar (Populus deltoides Marsh. x. Populus nigra L., 
Populus nigra L. var. “Thevestina” and Populus x euramericana) and White Poplar (Populus alba) 
from Italy, France, Turkey and Morocco were introduced. Vegetative propagation was undertaken by 
cuttings at a single nursery in Jendouba. Several Poplar plantations of these selected clones or native 
clones of White Poplar (Populus hickeliana Dode.) were established in the Kroumirie-Mogods (North) 
and Cape Bon (East) and urban and park plantings in cities. Because of poor site/species/clonal 
matching some of the early plantings in the early-mid 1990’s, were not successful. The Forestry 
Directorate resourced the National Research Institute for Rural Development, Water and Forests to 
set up a research programme to test Poplar and to better understand the eco-physiological processes 
and the performance of the different Poplar clones planted in different ecological regions. A diagnosis 
was made in-situ to identify the diversity of existing plant material and determined the major 
constraints affecting the survival and growth of trees in reforestation sites. The results helped to 
identify within 50 clones available for Poplar production a selection of three groups of Poplar clones of 
poplars depending on their resistance to drought and salinity. The behaviour of clones to sensitivity to 
one or either of these two stresses, or their combination, was being monitored.  
 
The United States of America reported that their Poplar and Willow selection and breeding 
programmes were too numerous to provide specific details. According to each Poplar Section (Aigeiros, 
Populus, Tacamahaca) and Willow, their report listed the key organizations, coordinators, locations and 
species emphasis that undertook genetic, conservation and tree improvement research during the period. 
Additionally, recent Poplar and Willow genetic, conservation and tree improvement publications were 
provided in a comprehensive Literature Section. 
 
(A) AIGEIROS SECTION 
 
Argentina reported that within the context of the Poplar genetic improvement programme carried out 
by the Paraná Delta EEA INTA 11,294 individuals were obtained. As male parents the clones of 
Populus deltoides “Guayracá INTA”, “Caravels INTA”, “Stoneville 67” and “Alton” were used and as 
female parents, the clones of Populus deltoides “Australiano129/60”, “Ñacurutú INTA”, “Paycarabi”, 
“Hovyu” and “149-82” were used. The plants were established in the field at 1 x 1 m in two banks of 
progenies that evaluated growth, stem form and health (tolerance to Poplar Rust (Melampsora spp.) 
and Cankers (Septoria musiva)) over 2-4 years. Based upon results 280 genotypes were selected 
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and multiplied and a clonal bank established for a new cycle of evaluation of plant characteristics that 
included length of internodes, size and arrangement of branches. 
 
In order to test promising genotypes further crossbreeding and selection was based on stress-tolerant 
genotypes that evaluated tolerance to flooding, drought and salinity. All tested clones showed 
significant reductions in growth, however, the following gradient of clone tolerance to flood was 
observed: “Alton” > “Australian 106/60” and “Catfish 2” > “Hovyû INTA” and “SIA 22-85” > “Stoneville 
67” > “Carabelas INTA” and “Guaycará INTA” > “Conti 12” > “149 – 82” > “Ñacurutú INTA” and 
“Paycarabí INTA” > “89 - 82. In drought tolerance trials plants were subjected to restriction of water for 
four months. Although all the clones were significantly affected, they expressed different adaptation 
mechanisms to tolerate drought conditions. The “Stoneville 67” clones and “Ñacurutú INTA” showed 
osmotic adjustment while “Australian 129/60” and “Conti 12” clones demonstrated a lower level of 
defoliation and higher mass of roots. Salinity stress tolerance was evaluated by measuring survival 
and productivity in 4 clones of Populus deltoides (“Australian 129/60”, “Caravels INTA”, “Stoneville 
67”, “Hovyû INTA”) and one clone of P. xcanadensis. The results showed that salinity stress tolerance 
was: “Australian 129/60” > “Ragonese 22 INTA” ≥ “Stoneville 67” > “Carabelas INTA” > “Hovyû INTA”.  
 
Forest nutrition trials tested the effect of fertilization with N and P in commercial Poplar clones 
(Populus deltoides “Australian 129 / 60” and “Hovyu INTA”) that combined high density (> 20,000 
stems/ha) with annual extraction of nutrients. “Australian 129/60” was greater in the control treatment 
but this clone did not respond to fertilization while N increased the performance of “Hovyû INTA”. 
There was no negative effect on survival. Germplasm experimental trials tested different clones for 
tolerance to rust and canker that would improve the health of the plantations and the intrinsic 
properties of wood 
 
During the period, the Paraná Delta region completed evaluation of comparative trials established 
1997-2005. The materials included 160 clones of Populus nigra, Populus xcanadensis and Populus x 
generous from Italy, France, Spain, Belgium, Holland, China, USA and other regions and/or 
institutions within Argentina and 240 clones selected from 2,000 individuals from seeds introduced 
from the United States of America and generated by controlled crossing between Populus deltoides 
and Populus nigra. From these trials 6 clones were selected, of which, two were registered in the 
National Registry of Cultivars and two others were in process of registration. From 2013 the 
evaluation of the clones generated by crosses from 2006 included 45 experimental clones that 
exceeded the minimum thresholds. Different replications of this trial were established in 2013, 2014 
and 2015 in different locations. Preliminary results indicated that seven new clones showed promise. 
 
Belgium reported that more than 85% of the planted poplars belonged to the interspecific hybrid 
P. deltoides x P. nigra, with the remaining 15% belonging to the INBO varieties “Bakan” and “Skado” 
(P. trichocarpa x P. maximowiczii), “Grimminge” ((P. trichocarpa x P. deltoides) x P. deltoides) and 
“Trichobel” (P.trichocarpa x P.trichocarpa). During the period controlled crossings were made each 
year, focusing on P. euramericana, on back crossings between P. interamericana and P. deltoides 
and on a lower level on P. trichocarpa x P. maximowiczii hybrids. Two new ((P. trichocarpa x 
P. deltoides) x P. maximowiczii) varieties were released in 2016 and additional new varieties were 
expected to be commercialized in the period 2019-2024. 
 
The Peoples’ Republic of China reported that an extensive collection of core germplasm of the 
Aigeiros species was set up and the growth, wood property, water utilization efficiency and nutrition 
were assessed. Under the concept of ecological adaptation, 9 breeding regions were targeted based 
on their climate and biology of Poplar species, with the aim to develop new varieties for these regions. 
So far, more than 30 varieties were identified for 6 regions. For instance, the new hybrid “Huanghuai 
3”, “Chuangxin” and “Beiyang” were used in the region along the Yangtze River and Changjiang 
River. 
 
Croatia reported that in 2014 due to flooding of the Mura River the archive of 83 European Black 
Poplar (Populus nigra) clones established in 1996, were lost. The selection was being continued on 
the Sava, Drava, Danube and Mura Rivers and also in Bosnia and Herzegovina where 74 clones 
were multiplied. A second clone archive established in the Darda forest management area in 1998 
contained 63 European Black Poplar clones, to which another 15 clones were added to the archives. 
The in situ preservation of European Black Poplar and natural Poplar stands were under the 
permanent protection of the Nature Park (Kopački rit) or the special reserve of forest vegetation 
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(Vukovar Danubian islets). The in situ conservation of European Black and White Poplar in 200 ha of 
riparian forests along the river Drava were in the context of EUFORGEN.  
 
Testing of poplar clones from EU member states for the use in short rotation coppice (Project 
EW13/14 started with establishment of trial plots in spring 2014 in the Osijek region (Eastern 
Slavonia) that contained 10 clones in an EU network of similar trial design. Two rotation periods of 
4 years were planned to get significant data about the performance of the tested clones. The interim 
results pointed to a significant biomass production gains by new clones under local site conditions 
indicating potential for future short rotation plantation germplasm. 
 
France reported that during the period, the characterization of the genetic diversity of populations of 
natural French and European Black Poplar through national (MTRC) and European (FP7-EvolTree, 
FP7-NovelTree, FP7 - EnergyPoplar) projects. At the genomic level, sequencing of genomes of Black 
Poplar representative of geographic diversity developed a very large number of SNP markers and 
tools for high-throughput genotyping. A reference collection of over 600 individuals of French Black 
Poplar of natural populations was made available to several national and European research 
organizations for research on plant material and genotype on many markers. 
 
Conservation of native Black Poplar genetic resources by the Ministry of Agriculture, Agri-food and 
Forestry within the Forest Genetic Resources Commission adopted two conservation strategies, both 
in situ in natural populations naturally regenerating and adapting with time; and ex-situ in a populetum 
of 2,000 individuals in the Guéméné-Valley covering the entire French watersheds. Contracts with 
local nurseries had established other populetums representative of their region (e.g. upper Rhone and 
Fondoire). 
 
Hybridization and selection for breeding for Poplar culture in forest or short rotation coppice activities 
in France had continued efforts to assess and select the clones P. x canadensis that resulted in 
4 new clones approved on the National Register. Other certification candidates were in process for 
the future. Hybrids of P. deltoides, P. trichocarpa and P. nigra were monitored for growth and stem 
shape, pest susceptibility and wood quality in different plantations in different locations in France. As 
a result, 4 clones (“Delrive”, “Delvignac”, “Delgas” and “Dellinois”) were added to the National Register 
in 2013. Furthermore, from 2011, 26 clones of P. deltoides x P. nigra were evaluated for resistance to 
Leaf Rust (Melampsora larici-populina) because the hybrids showed benefits for productivity, plasticity 
and wood quality, especially in the Northern half of France. To optimize the process of recombination-
selection, INRA developed genomic selection tests that identified nearly 8,000 markers over 
19 chromosomes determining characters such as growth, susceptibility to pests and different wood 
properties of Black Poplar. 
 
India reported that provenance studies of P. deltoides collected from the Southern USA found that 
collar diameter of seedlings was in the order of Southeast Atlantic > Eastern Gulf > East Central. 
Using parents of existing superior clones, 66 control-pollinated and 20 open-pollinated families were 
produced. Results of clones developed from open-pollinated seed introduced by FRI Dehradun where 
“FRI-AM-59”, “FRI-AM-58”, “FRI-AM-44”, “FRI-AM-41” and “FRI-AM-54” were the best performers in 
three sites. In another study of 69 new clones of P. deltoides in the Punjab, clones “FRI-AM-53”, “FRI-
AM-70”, “FRI-AM-51”, “FRI-AM-6” and “FRI-AM-45” outperformed the commercial clone “G48”. Other 
trial results included: i) of 12 clones tested in Hoshiarpur, Punjab, clone “WSL-39” showed best 
volume production; ii) of 5 clones tested in Ludhiana, Punjab, clone “WSL-22” showed best volume 
growth in pure Poplar plantation and in agroforestry systems; iii) clonal tests in Kanpur, Central Uttar 
Pradesh, showed that clones “S7C4” and “S7C2” had best height and collar diameter growth; iv) use 
of “G48”, “ST-70”, “D121” and “ST-63” was recommended as parents for crossing programme based 
on general combining ability; and v) natural hybrid occurred between P. suaveolens (female) and 
P. ciliata (male).  
 
Italy reported that from the hybridization of P. deltoides, P. nigra and P. x canadensis clones, the 
parental individuals having the highest general combining ability identified in the 1980’s and 1990’s 
were currently being used in a short-term commercial breeding programme. Emphasis was placed on 
suitability for both the production of wood biomass for energy as well as for quality of wood for 
plywood and veneer production. A restricted 10 clone pool of new material selected within the 
progenies from the first commercial breeding phase of crosses (2008-2015) were under testing 
measured in seedlings, nurseries and “ramet” stands. Selection was based on desirable traits of fast 
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growth, resilience to diseases, adaptability under different climatic conditions and improved wood 
quality. The possibility of obtaining F2 population using P. x canadensis selected F1 genotypes 
grouped in sub-populations according to their traits of resistance to diseases and growth rate were 
also investigated. 
 
New Zealand reported that the Poplar crosses carried out in 2015 on Aigeiros and Tacamahaca 
Sections by Plant & Food Research included: P. × euramericana × P. deltoides NZ 5011 “Manawatu 
Gold” × P. cathayana PN 955; P. × euramericana × P. deltoides NZ 5011 “Manawatu Gold” × 
P. szechuanica; P. × euramericana × P. deltoides NZ 5011 “Manawatu Gold” × P. yunnanensis PN 
035 “Yunnan”; P. deltoides PN 103 “Angulata de Chautagne” × P. nigra PN 874 “Blanc de Garonne”; 
P. deltoides PN 103 “Angulata de Chautagne” × P. szechuanica; P. deltoides PN 103 “Angulata de 
Chautagne” × P. yunnanensis PN 035 “Yunnan”. 
 
Serbia reported screening of nucleotide diversity in candidate genes in several Poplar clones to 
search for associations with salt stress tolerance the Populus trichocarpa genome was searched 
using the P. euphratica gene sequence for salt tolerance. Primers were designed in shared, identical 
sequences in four salt-tolerant poplar clones economically important to Serbia. A functional genomic 
approach was used to gain an insight into the oxidative stress responses of Serbian Poplar clones 
with different genetic backgrounds and to identify genes with altered transcript accumulation during 
salt stress and to characterize their expression. This way the platform for testing gene expression of 
different stress inducible genes on Poplar was settled.  
 
Mycorrhiza colonization of roots of plants contributed to their survival in unfavourable conditions such 
as drought and lack of humidity in soil. Studies were conducted in plantations sites at Tomaševac, 
Banov Brod, and Kupinovo to test root colonization rate of mycorrhiza on selected P. deltoides and P. 
x euramericana clones “Bora”, “Antonije” and “PE16/99”. Significant effects of site on colonization with 
ectomycorrhizal fungi was determined as well as on the ratio between colonization with arbuscular 
mycorrhizal and ectomycorrhizal fungi. Clones manifested significant differences in colonization rate 
with arbuscular mycorrhizal fungi  
 
A preliminary study was undertaken to assess biochemical composition of surface resins of Populus x 
euramericana cl. “Panonnia”. First results showed that composition of resins was very heterogenic 
and about 60 diverse compounds identified. This information represented a resource for upcoming 
chemotaxonomic determination of species, alongside molecular marker system data and of interest 
for pharmacological and eco-physiological studies.  
 
The leaf cuticular waxes of Populus x euramericana, “Pannonia”, and Populus deltoides “PE 19/66” 
and “Bora” were characterized by gas chromatography–mass spectrometry methods. Poplar clones 
grown under identical environmental conditions showed almost identical chemical content of organic 
compounds within analysed leaf cuticular wax.  
 
Five Black Poplar (Populus nigra L.) clones were subjected to three different soil water regimes (well-
watered and two water-stressed treatments) to evaluate their morpho-physiological and biochemical 
responses to water deficits. Results provided clear evidence for clonal differentiation in their 
responses to water deficiency in all examined parameters. 
 
Slovenia reported primarily indigenous P. nigra was preserved in fragmented, small locations along 
the main rivers and their tributaries on alluvial sites. Results of genetic studies using SSR gene 
markers indicated that the gene pool of remaining P. nigra populations maintained a high genetic 
connectivity even if fragmented today.  
 
Most conservation work was concentrated on P. nigra with both in situ and ex situ measures. The first 
seed stands of P. nigra in the category “Selected” were approved under the provisions of the Forest 
Reproductive Material Act in 2015. Since the European Black Poplar crosses spontaneously with the 
widespread hybrid clones, genetic mixing with native Black Poplar seed stands cannot be excluded. 
The exposure of native Black Poplar in Slovenia to genetic introgression was assessed using a 
combination of habitat and gene flow models. Dispersion distances for pollen, seeds and vegetative 
parts at 0.9% and 0.001% of adventitious presence threshold were assessed using modified gene 
flow models. To protect native Black Poplar, protection zones around stands were proposed. 
Complementarity of habitat modelling, dispersal modelling and evaluation of environmental 
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hybridization pressures may significantly contribute to the development of active conservation 
strategies for Black Poplar as well as for other endangered tree species at the species level and an 
objective platform for designing conservation strategies at the level of riparian forests. 
 
GPS mapping of 81 mature European black poplar trees was done in situ along the Mura River in 
Natura 2000 sites for further phenotypical selection at the individual level. Among them 20 trees were 
phenotypically selected for potential selection of plus trees. An ex situ gene bank of native European 
Black Poplar clones for conservation purposes was set up in the Izakovci Poplar nursery managed by 
GLG. The growth, vegetation and temperature characteristics of the native European Black Poplar 
stands were studied at selected sites along the Sava River in the subalpine ecological region of 
Slovenia. Results showed that Black Poplar naturally regenerated only directly on the river banks but 
not in older floodplain forest stands. Recommendations for active protection of individual mature trees 
were proposed.  
 
As genetic diversity is an essential element of tree species adaptation to climate change and other 
environmental changes, the EUFORGEN genetic monitoring working group reviews genetic 
monitoring methods and proposes options for creating a pan-European genetic monitoring system for 
dynamic conservation units of forest trees. On a European level, 11 gene conservation units of 
European Black Poplar were included in the pan-European strategy for genetic conservation of forest 
trees to be monitored for changes in their genetic diversity. Within the LIFEGENMON project, 
monitoring regions for European Black Poplar have been delineated along a transect from Germany 
to Greece to guide implementation of genetic monitoring.  
 
Spain reported that the Agrifood Research and Technology Centre, Aragon maintained a wide 
collection of 94 clones of Populus deltoides; 195 interspecific clones of mainly Populus x 
euramericana and Populus x interamericana and 40 hybrid clones of Populus deltoides x Populus. 
This collection offered a variety of commercially important Poplar clones, registered in the National 
Catalogue of Forest Reproductive Materials, to different Europe Research Centres. In addition, the 
centre undertook ex situ conservation of Populus nigra germplasm in plots of mother trees and a 
Populetum (1.5 ha and 7 ha respectively). There were, 634 mother trees of P. nigra with a high 
representativeness in the populetum. 
 
Turkey reported that indigenous Black Poplars (Populus nigra L.) mainly grew in Central and Eastern 
Turkey so most breeding was focused in these areas. Adding to the traditional Black Poplar clones, 
“Gazi (TR- 56/52)” and “Anadolu (TR-56/75)” three new clones were registered by the National Poplar 
Commission - “Behicbey (TR62/154)”, “Geyve (TR-67/1)”, and “Kocabey (TR-77/10)”. Research 
results and field observations showed that these new clones were suitable for commercial plantations. 
The Black Poplar conservation programme was continued by the Poplar Research Institute (PRI) 
during the period. A project named “Genetic characterization of Turkish Black Poplar genetic 
resources and development of molecular Black Poplar breeding programme” began in 2010 with 
collaboration between the PRI and the Middle East Technical University. The aim of project was to 
determine genetic diversity in Black Poplar genetic resources and to provide genetic identity 
information of clones in clone banks and redevelop the Turkish Black Poplar breeding program to 
make it more efficient with molecular techniques. 
 
From the cultivars and hybrids of Eastern Cottonwood (Populus deltoides Marsh.), the clones of 
“Samsun (I–77/51)” and “I-214” were successfully grown in commercial poplar plantations in Marmara 
and Black Sea regions of Turkey. PRI showed that the Poplar clones “Samsun (I–77/51)” and “İzmit 
(S–307/26)”, which were selected among cultivars of Eastern Cottonwood (Populus deltoides Marsh.) 
and the P. euramericana clone “I–45/51”, could be used successfully in nurseries and commercial 
plantations. According to field clone trials of P. x. euramericana and P. deltoides at Marmara and 
Black Sea regions, results showed that, 2 Eastern Cottonwood clones from controlled hybridization 
had superior MAI - clone “89.M.004” (62 m3/ha/year) and clone “89.M.006” (45 m3/ha/year) compared 
to the control (30 m3/ha/year). A project to select hybrid clones suitable in South-east Anatolia and 
Eastern Mediterranean regions was carried out in 2014. Results showed that P. euramericana hybrid 
clone “83011015” showed superior growth performance and was proposed for registration in 2016. 
Another new project that began in 2011 investigated clones suitable for fibre production using a high 
density plantation model. Three field trials were established in the Marmara region that tested 
50 clones of P x. euramericana and P. deltoides for survival, diameter and height growth. After 



37 

 

3 years 11 clones were selected for further testing, including 5 clones of P. euramericana hybrid and 
6 clones of P. deltoides that will be monitored for a further 5 years. 
 
(B) LEUCE SECTION 
 
The Peoples Republic of China reported that The Beijing Forestry University (BFU) produced more 
than 4,500 hybrids from some cross combinations, including (P. alba L. × P. glandulosa) × 
(P. tomentosa × P. bolleana), (P. alba L. × P. glandulosa) × P. tomentosa Carr., and (P. hopeiensis Hu et 
Chow) × P. bolleana Lauche. Ploidy levels of 469 clones of P. tomentosa from a gene pool located at 
Guan County of Shandong Province were analyzed by flow cytometry. A total of 28 spontaneous triploid 
clones (24 female and 4 male) were found, including 2 from Beijing, 12 from Hebei, 1 from Shandong, 
2 from Shanxi and 11 from Shaanxi. More than 10,000 seedlings from 74 half-sib families from the gene 
pool were collected to analyze the seed-set of different female clones. Using P. tomentosa clones “3119”, 
“3532”, “8212” and P. alba L. × P. glandulosa as female parent, P. alba L. × P. glandulosa, P. tomentosa 
“Shandong male” or P. tomentosa “Baotoubai” as male parent, a total of 746 triploid hybrids were induced 
by treating the pollinated female catkins in high temperature. Female gametic and zygotic chromosome 
doubling of P. adenopoda Maxim., was studied and 63 triploids and 32 tetraploids were induced.  
 
Additionally, the BFU selected a series of new P. tomentosa hybrid “Yiyang” varieties, which were 
characterized by fast growth, straight stem and canker-resistance. They could be both used for 
landscaping and industrial plantation. Among the three selected clones, P. × tomentosa “Yiyang 1” 
and P. × tomentosa “Yiyang 2” were from controlled pollination between P. tomentosa “Truncata” 
(female parent) and P. tomentosa × P. bolleana (male parent). P. × tomentosa “Yiyang 3” was a hybrid 
between P. tomentosa “LM50” (female parent) and P. tomentosa × P. bolleana (male parent). P. × 
tomentosa “Yiyang 4” was a hybrid between P. tomentosa × P. bolleana (female parent) and P. alba × 
P. glandulosa “84K” (male parent). Some triploid varieties of White Poplar were selected. Populus 
“Sanmaoyang 7” and Populus “Sanmaoyang 8” derived from pollination with natural 2n pollen of 
P. tomentosa. Populus “Beilinxiongzhu 1” and Populus “Beilinxiongzhu 2” derived from P. tomentosa × 
P. bolleana with 60Co-γ ray radiated artificial 2n pollen of P. alba L. × P. glandulosa. They have good 
traits in growth and could be used as pulpwood. When reaching the age of five, stem volume, fibre 
length, and holocellulose content of these triploid clones were 79.6%, 20.7% and 1.3% higher 
respectively than that of the diploid control (P. tomentosa “1319”), the lignin content was 21.7% lower 
than that of the diploid control. In order to achieve vegetative propagation, leaf-explant regeneration 
system in vitro of the triploid hybrids was established.  
 
The Northwest Agriculture and Forestry University (NAFU) established fingerprinting by SSR 
molecular marker of 4 new hybrids of White Poplar providing the technical basis for identification of 
these hybrids and varieties in commercial applications. Additionally, the university conducted crosses 
between all native species in the Leuce Section in China. There were 34 hybridized combinations 
conducted and 28,000 hybrid-seedlings obtained. Selection of superior hybridized combinations and 
clones were carried out according to growth rate, rooting capacity and form of the one year seedlings. 
The nursery tests showed that the hybridized combinations of P. alba L. x (P. alba x P. glandulosa), 
P. alba L. x P. tomentosa Carr., P. alba L. x P. davidiana Dode., P. adenopoda Maxim. x (P. alba x 
P. glandulosa), P. hopeiensis Hu et Chow. x (P. alba x P. glandulosa), P. tomentosa Carr. x (P. alba x 
P. glandulosa), and P. davidiana Dode. x (P. alba x P. glandulosa) all displayed a high growth-rate. 
Rooting-capacity by stem cutting of the combinations with P. alba L. as female parent were above 
80%. Three superior clones named “Qinbaiyang NO.1”, “Qinbaiyang NO.2”, and “Qinbaiyang NO.3” 
were selected from the hybridized combinations of P. alba L. x (P. alba x P. glandulosa) that 
demonstrated fast growth and good rooting capacity (by stem cutting in 2015). The increase in 
volume of 10-year old trees was about 120-138% higher than that of P. tomentosa Carr. (commonly 
used variety for commercial use), and rooting capacity by stem cutting was about 80% higher. Now, 
the 3 clones of “Qinbaiyang” had been extended for commercial use in North-western regions of 
China. Testing of new hybrids in regions continued so it is anticipated that 2-3 new super clones will 
be selected from the hybridized combinations of P. alba L. x P. tomentosa Carr. for commercial use in 
the next 2-3 years. 
 
Croatia reported that the Populus alba clone “Villafranca” from CREA-PLF, Casale Monferrato, Italy 
had been propagated and commercialized in Croatia by the public company, Croatian Forests for 
reforestation. The ex situ preservation of the White Poplar (Populus alba) genetic resources will begin 
in riparian forests managed for preservation of biological diversity. Research will test the management 
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impacts in the flood ecosystems and their influence on the dynamic processes in the populations of 
the Black and White Poplar and on reforestation of the marshland forests and diversity change in the 
marshland ecosystems. 
 
France reported that genetic transformation was conducted on Aspen Poplars to validate different 
candidate genes involved in major physiological functions. The INRA clone “717-1 B 4”, was still 
under a wide international circulation to various research organizations during the period.  
 
The Islamic Republic of Iran reported that P. caspica was an endangered, endemic tree species from 
the Hyrcanian Forests. Identification of its natural habitats and collection of germplasm resources 
were critical for a conservation and rehabilitation strategy. P. caspica annually dropped plentiful, 
short-lived tiny seeds that needed suitable conditions and substrates to germinate and grow. Often 
the required conditions were not available so its regeneration and genetic diversity was limited. Trials 
were undertaken for selection and vegetative propagation of 25 adult trees distributed at different 
sites in Golestan, Mazandaran, and Guilan provinces and grew the germplasm collection in the 
Chamestan Research Station, Mazandaran Province. The work was on-going. 
 
Italy reported that collections of genetic materials from P. alba native genotypes were carried out 
since 2012 in order to enlarge the germplasm bank for use in restoration, phytoremediation and 
biofuels and/or biomaterials production. Open-pollinated progeny trial of P. alba (5,000 seedlings) 
were underway in which fibre length, cellulose and lignin content were being evaluated 
 
The Republic of Korea reported that 6 clones of Populus alba were introduced from Spain for salt-
tolerance testing in regional tests in different habitats. The clones were propagated by tissue culture 
and micro-cutting in 2015 and planted in a nursery at the Korea Forest Research Institute. After one 
year, the seedlings will be planted at different sites to test their tolerance to salt and to drought. 
 
Serbia reported that the role of White Poplar (Populus alba) and its natural hybrid, Grey Poplar 
(Populus x canascens) in restoration of natural riparian forests was very high, despite genetic 
diversity issues and vegetative propagation limitations. During the reporting period, research on 
development of in vitro propagation was undertaken to test the effect of low initial medium pH on 
shoot and root development of five White Poplar (Populus alba L.) genotypes. The shoot height, fresh 
mass of shoots, dry mass of shoots, number of roots, as well as the length of the longest root were 
measured and final pH of the media determined, after 35 days of culture in vitro. Results indicated 
that the tested genotypes were able to significantly influence the changes of media pH during culture. 
Significantly higher values of fresh and dry shoot mass, shoot height and the longest root length were 
recorded on a medium with initial pH 3.0 then on a standard medium with pH 5.5.  
 
Ectomycorrhizal fungi were tested on autochthonous White Poplar (Populus alba L.) in the Kovilj-
Petrovaradin marshes and examined for seasonal dynamics. In two seasons, 20 ectomycorrhizal 
types were recorded. The number of ectomycorrhizal types, number of fine roots, percentage of vital 
mycorrhizal roots, diversity indices and abundance of exploration types did not differ significantly 
between Autumn and Spring. During both seasons, the most abundant types were Entoloma sp., 
Tubermaculatum, Cenococcum geophilum, Tuber rufum and Peziza sp.  
 
Spain reported that the Biotechnology and Plant Genomics Centre of the Polytechnic University of 
Madrid, applied forest biotechnology to improve adaptation to the environment and productivity of 
forest plantations. Field trials were carried out to test the hybrid clone Populus tremula x Populus alba 
cv “INRA 717-1B4” with a modified expression of the RAV1 gene for the production of short rotation 
coppice for production of biomass for bioenergy.  
 
Turkey reported that Populus alba occurred at different sites of Turkey as individual trees or small 
groups and was preferred as an ornamental tree rather than commercial plantations. Aspen, Populus 
tremula, was spread over a large geographic range, occurring in natural forest, sometimes in pure 
stands, but mainly in groups or individual trees. PRI had done some stem cuttings of Populus tremula 
at Izmit Nursery but propagation by seeds was used for plantations in Central and East Anatolia. 
Gene Conservation Forests were designated at Araç-Kastamonu (109 ha) and Şebinkarahisar (39 ha) 
and a registered Aspen Seed Stand managed at Hasankale-Horasan Erzurum (360 ha).  
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(C) TACAMAHACA SECTION 
 
Canada reported The commercially important species in Canada, in decreasing order of importance 
are Trembling Aspen (P. tremuloides), Balsam Poplar (P. balsamifera) and Black Cottonwood (P. 
trichocarpa). Balsam Poplar and Black Cottonwood hybridize spontaneously where their ranges 
overlapped in NW British Columbia. Balsam Poplar and Eastern Cottonwood hybridized 
spontaneously where their ranges overlapped in Southern Ontario and Quebec, where their offspring 
were known as P. x jackii. 
 
During the period, researchers at the Universities of British Columbia, Victoria, Alberta and Toronto, 
together with the Agriculture and Agri-food Canada collaborated in the POPCAN Project, to improve 
the Poplar genotypes for sustainable and renewable lignocellulosic feedstock from managed 
plantations. Already, 1,194 Poplar genomes aligned to P. trichocarpa reference genome have been 
sequenced. Results showed that P. trichocarpa populations in Northern and Central British Columbia 
are significantly admixed with P. balsamifera alleles in specific genomic regions which contributed to 
adaptation. 
 
Research by the University of Alberta, with associated field trials conducted by Alberta Forest 
Industries Inc. and the Ministry of Forests, Wildlife and Parks, Quebec, was exploring the 
underpinnings of hybrid vigour in P. balsamifera. Agriculture and Agri-feedstock Canada in 
Saskatoon, Saskatchewan manages a large in situ collection of P. balsamifera genetic resources 
mainly for bioenergy feedstock development and environmental applications. Researchers at the 
University of British Columbia used a dataset of 500 native P. balsamifera to sequence the entire 
genome in addition to generating extensive phenotypic data. 
 
Researchers at Concordia University, Montreal were reconstructing the phylogeny of Poplars using 
genomic sequence data that allowed understanding of the evolutionary trends in Poplars and testing 
of hypotheses related to the evolution of forest trees.  
 
The Ministry of Forests, Wildlife and Parks, Quebec was evaluating more than 10,000 clones of more 
than 40 operational hybrid Poplar clones (Aigeiros-Tacamahaca hybrids) for distribution. The aim was 
to have 10-15 clones per planting region to reduce the vulnerability to threats. New MN 
(P. maximowiczii x P. nigra), MB (P. maximowiczii x P. balsamifera) and DM (P. deltoides x 
P. maximowiczii) clones resistant to Stem Canker or high cold tolerance were selected for distribution. 
Additionally, new MT (P. maximowiczii x P. trichocarpa), TM (P. trichocarpa x P. maximowiczii) for 
biomass production and TT (P. trichocarpa x P. trichocarpa) for new intraspecific generation 
P. trichocarpa were selected. 
 
The Peoples’ Republic of China reported that the Beijing Forestry University (BFU) produced 6,317 
hybrids from 117 cross combinations including P. simonii, P. pseudo-simonii, P. nigra, P. deltoides 
and P. × euramericana clones. For polyploid breeding of section Tacamahaca, colchicine or high 
temperature were used to induce megaspore, embryo sac and zygotic chromosome doubling of 
P. pseudo-simonii × P. nigra “Zheyin3#”, producing 222 polyploids. Some elite triploid clones were 
selected to clonal test in Inner Mongolia and Gansu and Hebei Provinces. The cross combination 
P. deltoides × P. ussuriensis produced 6 good varieties with excellent cold tolerance. Populus “Yiyang 
5” and “Yiyang 6” were produced by crossing P. deltoides cv. “Lux” and P. ussuriensis cl. “U3”. 
Populus “Yiyang 7” was obtained by pollinating P. ussuriensis cl. “U4” with P. deltoides cv. “T66”. 
Populus “Yiyang 8”, “Yiyang 9” and “Yiyang 10” were all derived from P. ussuriensis cl. “U4” 
×P. deltoides cv. “T26”. 
 
The Northeast Forestry University investigated variations of growth and stress-resistance traits of 
transgenic Populus simonii × P. nigra clones carrying TaLEA gene. Results showed that growth traits, 
shape of stem, leaf traits, and lenticel traits between the transgenic and control Poplar clones were all 
significantly different. Clones “XL9”, “XL1” and “XL14” were selected as suitable clones for 
applications owing to their high biomass and strong stability. Overexpression of TaLEA gene in the 
transgenic Poplar clones improved salt and drought tolerance, especially for the “XL11” dwarf mutant 
performed the best in stress-resistance tests. 
 
The Northwest Agriculture and Forestry University collected 10 clones of P. cathayana Rehd., 
P. pseudo-simonii and P. przewalskii Maxim. The cold- and drought-tolerance of several hybrids of 
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P. deltoides × Section Tacamahaca were analyzed. The order of cold tolerance of these hybrids was 
“07-69” × P. cathayana 1 > “06-57” × P. szechuanica 1 > “06-69” × P. purdomii 1 > “07-west da-zhai” 
× P. purdomii 1 > “09-69” × P. cathayana 2 > “08-69” × P. cathayana 4 > “E24-01”. The order for 
drought tolerance was “07-69” × P. cathayana 1 > “06-57” × P. szechuanica 1 > “07-west da-zhai” × 
P. purdomii 1 > “06-69” × P. szechuanica 1 > “06-69” × P. purdomii 1 > “06-69” × P. cathayana 1. 
 
The Inner Mongolia Forestry Science Institute of Tongliao City selected 3 hybrid varieties: i) P. × 
simonii cl “Huilin88”, a natural hybrid using P. simonii as female parent, with good properties including 
fast growth, cold and drought tolerance, and suitable for planting on barren land; ii) P. simonii × 
P. nigra cl. “Tonglin 7” derived from control pollination of P. simonii with pollen of P. nigra L., 
characterized by easy cutting, fast growth, good cold and drought tolerance; and iii) P. pseudo-
cathayana × P. deltoides showed straight stem, cold and drought tolerance and pest and salt-
resistance. 
 
Serbia reported that Populus nigra x Populus maximowiczii hybrid was included in phytoremediation 
experiments. Also, the clone from this section was used for genetic investigation related to resistance 
to Mellampsora spp.. 
 
(D) OTHER SECTIONS 
 
The Peoples’ Republic of China reported that The Liaoning Poplar Institute produced 50 distant 
hybrids by crossing P. deltoides and P. euphratica Olive and the Inner Mongolia Forestry Science 
Institute of Tongliao City produced a good distant hybrid P. simonii × P. euphratica, which had positive 
properties such as ease of cuttings, salt-resistance and fast-growth, which made it suitable for 
landscaping and planting in saline-alkali soil.  
 
The Islamic Republic of Iran reported that the preserving of the genetic resources of Populus 
euphratica through ex situ conservation was started with identification of natural habitats, selection 
and vegetative propagation of adult trees. The study identified and selected superior phenotypes of 
P. euphratica and seed propagated for new genotypes to select elite genotypes based upon 
evaluation of growth and stem form traits. A total of 29 superior trees from 13 natural stands were 
selected and seedlings produced by seed culture in greenhouse conditions. Evaluation of seedlings 
was performed in a nursery of Karaj Research Station (2011-2013). Results showed the highest 
diameter mean in progenies of the superior trees of Kerman and Khojir, also height mean in 
progenies of the Kerman, Khojir, Ahvaz and Zabol. Interspecific hybridization was performed between 
the two native Poplar species of Iran - P. euphratica and P. alba, to achieve superior progenies on the 
basis that P. alba had breeding traits for adaptability, wood production and straightness of stem form 
and P. euphratica for resistance of drought and salinity. The initial results indicated tolerance to water 
and soil salinity and alkalinity. Researchers will ultimately introduce new high yielding hybrid clones 
with tolerance to drought and saline conditions. 
 
Turkey reported that the natural distribution of the Euphrates Poplar, P. euphratica Oliv. was in 
Mesopotamia, between the Euphrates and Tigris-Botan Rivers but some new natural distribution sites 
had been found recently beyond these areas. During the period, environmental factors threatening the 
Euphrates Poplar were commenced in the Euphrates and Tigris-Botan Rivers areas. Seed 
morphology and germination characteristics and correlation and regression relationships between the 
morphological characters had been determined for the Euphrates Poplar.  
 
(E) WILLOW 
 
Canada reported that in the absence of a Willow breeding programme in Western Canada, the 
Natural Resources Canada – the Canadian Forest Services (CFS) imported 10 Swedish clones from 
Lantmännen; 4 clones from the State University of New York, USA; and 14 clones from Rothamsted 
Research Ltd, United Kingdom. These were planted in trials in Alberta where monitoring had shown 
that some winter shoot dieback had occurred, but no root kill to date. 
 
The Institute for Research in Plant Biology in Quebec provided strong support for a division of the 
Genus Salix into two sub-genera, Salix and Vetrix that have different bio-geographic patterns. 
Agriculture and Agri-food Canada, Saskatoon, Saskatchewan, managed a large in situ collection of 
Salix genetic resources geared to bioenergy feedstock development and environmental applications. 
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The Atlantic Forestry Centre of the CFS in Fredericton, New Brunswick was field testing 8 promising 
North American Willows to identify clones with superior biomass production and adaptability for 
restoration of disturbed and infertile mining sites in Eastern and Central Canada. 
 
The CFS recently registered 10 selected clones of Salix eriocephala and S. discolor in the Poplar and 
Willow Clone Directory maintained by the Poplar and Willow Council of Canada. 
 
The Peoples’ Republic of China reported that 5 clones of Salix alba; 27 clones of S. nigra; 20 clones 
of S. eriocephala; 20 clones of S. purpurea; 9 clones of S. miyabeana; 3 clones of S. alba x Salix 
matsudana; and 8 clones of “Fish Creek” were sourced from Cornell University, the State University of 
New York and the United States Double A Willow Company in 2013. A Willow nursery was 
established in the Dafeng Base of the Jiangsu Academy of Forestry and survival rate and 
morphological parameters were recorded. Additionally, within China, the academy collected Salix 
matsudana, S. babylonica, S. matsudana, S. paraplesia Schneid, S. magnifica and S. jishiensis from 
Gansu Province; S. cheilophila, S. gordejevii, S. permollis, S. viminalis, S. matsudana and Salix alba 
from Ningxia Hui Autonomous Region; and S. fragilis, S. eriocephala, S. koreensis Anderss., 
S. viminalis, S. pyrolifolia, S. myrtilloides and S.pierotii Miq., from the three North-eastern provinces. 
 
Comprehensive Willow selection and breeding programmes in China were undertaken during the 
period to measure: i) Metal contamination tolerance of Salix clones (lead, cadmium and 
eutrophication pollutants); ii) Salt tolerance of Salix clones; iii) Molecular biology of Salix; and 
iv) Molecular markers. 
 
Croatia reported that the Chinese Willow (Salix matsudana) was crossed with autochtonnous White 
Willow (Salix alba) to create a clone collection for intensive plant cultivation and a valuable 
reforestation material for short rotation biomass production. Further clonal tests of the arborescent 
willows included the autochthonous White Willow (Salix alba), interracial hybrids of the autochthonous 
White Willow and the English “Cricket” Willow (S. alba var. calva) and interspecies hybrids 
(S. matsudana × S. alba). The highest biomass production, adaptation and phenotypic stability were 
shown by clones “V 374”, “V 461”, “V 578” which varied from 15-25. tonnes dry matter/ha/year that 
originated from backcrossing of hybrid S. matsudana × (S. matsudana × S. alba) and by one S. alba 
clone “V 95” which varied from 23-26 tonnes dry matter/ha/year. These four clones underwent testing 
in Poland and were now registered as new plant varieties. These results indicated significant potential 
for further breeding aimed at biomass production in short rotations coppice systems. Clonal testing of 
arborescent Willow will continue, particularly on marginal habitats where agriculture was retired or 
land was unsuitable for valuable forest trees. 
 
India reported that within the period, a study of Salix clones introduced in Himachal Pradesh, showed 
that clones “SI-63-016”, “J-799”, “PN-722”, “NZ-1002”, “PN-733”, “PN-731”, “SN-2”, “Sx61”,”194” and 
“084/03” were superior in growth traits compared to control clones. Eighteen selected clones of Salix 
were studied for genotype x environment interaction in Himachal Pradesh where the clones “J-799”, 
“SI-63-007” and “NZ-1002” were most suitable for volume production and “SI-63-007” for diameter. Of 
15 promising clones of tree Willow tested in the field in Himachal Pradesh, after 5 years the clones 
considered the most suitable for planting were “J-194”, “J-799”, “J-795”, “PN 722” and “NZ 1002”. 
 
Italy reported that Salix alba, S. jessoensis and S. matsudana, all new clones selected on the basis of 
the breeding activities carried out in the 1990’s, were now under further testing. Plantations 
established in different soil and climatic conditions and according to the European (high density) and 
the American (low density) models were being monitored for growth rate, tree form, tolerance to 
diseases and pests (Asymmetrasca decedens in particular) and physical features (fibre length and 
cellulose content) were being taken into consideration for biomass production and as a biofuel 
resource. New clones will be selected among the progeny of S. alba x S. alba and S. matsudana 
(open pollinated). 
 
New Zealand reported that Plant & Food Research undertook crosses between Salix nigra PN 729 × 
S. nigra open pollination in 2014. Results are being monitored. 
 
Serbia reported that the examination of physiological and growth characteristics in White Willow, on 
contaminated soils was conducted within the reporting period (refer to the Environmental uses). 
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Turkey reported the Poplar Research Institute (PRI) investigated the genetic variations of 55 clones 
of Salix excelsa, S. alba and S. acmophylla selected from natural tree Willow populations in the Black 
Sea, Marmara, Central Anatolia and South-east Anatolia regions. The genetic characteristics 
measured were rooting percentage, growth performance, vegetation period, stem form, basic density, 
dry matter and holocellulose production and calorie and protein values. In a subsequent study, growth 
performance and particleboard properties of the Willow clones at the trial sites were investigated. At 
the end of the 8th year evaluations were made on diameter, height, survival and index values of 
11 Willow clones. Stem analysis was also done on the top two Willow clones determined from the 
evaluation of index values. Volume productions and annual volume increments of these clones per 
hectare were calculated. Based upon volume production, the best Salix excelsa clone “84/28” was 
selected for making particleboard. 
 
4. FOREST PROTECTION 

This section reports on the incidence, scale and impacts of damage in Poplars and Willows by biotic 
factors (insects, diseases and other animal pests) and abiotic agents (including winds, floods, 
droughts, pollution and others) and outlines the success of control measures and procedures adopted 
to prevent or minimize damage in the future. 
 
A) BIOTIC FACTORS SUCH AS INSECTS, DISEASES AND OTHER ANIMAL PESTS 
 
Argentina reported that the damage caused by the Ambrosia Beetle (Megaplatypus mutatus) was a 
major problem in Poplar. The Faculty of Agricultural Sciences, Cuyo National University was 
researching the life cycle and behaviour of the Ambrosia Beetle on different Poplar clones in Mendoza 
Province to determine more effective control treatments and resistance. Poplar Rust (Melampsora 
spp.) and Canker (Septoria musiva) caused significant damage to Poplars. As major outbreaks of 
Poplar Rust occurred in the Paraná Delta many decades ago, emphasis was on developing resistant 
clones and monitoring incidence and damage. The Faculty of Agricultural Sciences, National 
University of Cuyo tested 80 clones for susceptibility to Poplar Rust. Additionally, testing of 5 different 
clones (“I-214”, “Conti 12”, “Guardi”, “Harvard” and “Catfish 2”) of Poplar planted in commercial 
plantations were tested in Cuyo and Mendoza Provinces for resistance to Canker. Furthermore, 
8 clones of Populus deltoides and Populus xcanadensis cv. “Conti 12” showed, no Canker attack, 
however, results varied depending on the areas. Inoculation tests of in vitro leaves of 14 Poplar 
clones with a suspension of conidia of Septoria musiva gave susceptibility results: i) Low 
susceptibility, Populus deltoides “Dvina”, “Harvard” and “EEA Delta 208/63”; Populus x canadensis 
“Ragonese 22 Inta”, “NNDV”, “Zhongling46”, “2000 Green”, “Enza”, “Conti-12” and Spanish hybrid; 
ii) Intermediate susceptibility: Populus nigra “Chile”, “Zhongling28”; and iii) Very susceptible: “Catfish 
2”. According to other in vitro tests in stems of 6 clones of Poplar with Septoria musiva, “Soligo” and 
“Triplo” clones were more resistant than “Conti 12” and “Enza” clone was more susceptible than 
“Harvard” and “Beaupré”.  
 
The Willow Sawfly (Nematus oligospilus (= desantisi) Smith.) was the main pest in Willows that 
caused severe defoliation that severely reduced production yields and may cause death of stands. 
Research of the biology and behaviour of the Willow Sawfly had been studied and a methodology 
developed for monitoring and control through integrated management. Ants (Acromyrmex spp.) can 
cause damage in Poplars and Willows  
 
Weed species were a major protection issue during establishment of plantings so extensive research 
and demonstration was done on mechanical, chemical and manual control of weed species by the 
Faculty of Agricultural and Forestry Sciences, National University of La Plata who published the 
Manual on Weed Control of Crops. 
 
Belgium reported that the main diseases of Poplar were still Melampsora larici-populina, Marssonina 
brunnea and Xanthomonas populi, but due to intensive selection of planted Poplar varieties for 
resistance, and the high number of Poplar varieties used in plantations, no considerable health 
problems had occurred during the last decade. However, the Woolly Aphid (Phloeomyzus passerinii 
Signoret) that impacted wood yield (10% reduction) and quality in Italy and Southern France was 
moving Northward with attacks on the “I.214” clone observed North of Paris. The aphid was in 
Belgium for more than 40 years, but no attacks were documented. Research was essential to explain 
the different vulnerability situations in France and Belgium. Climate change may affect the movement 
of the aphids from South to North, but pathotypes of P. passerinii might be different between Belgium 



43 

 

and France as well. As a preventative measure, all new Poplar varieties developed by INBO will be 
selected for resistance to P. passerinii.  
 
Bulgaria reported that the Poplar insect pests that caused significant damage included Poplar 
Clearwing Moth (Paranthrene taboniformis Rott.), Poplar Twig Borer (Gypsonoma aceriana Dup.), 
and Small Poplar Borer (Saperda populnea L.). The most common Poplar diseases were Bark 
Necrosis caused by Dothichza populea, Cytospora sp. and Fusariun sp., Slime Flux; and Leaf Blight 
(Marssonina brunnea) on P. euroamericana. The most serious animal pest was deer.  
 
Canada reported that the most devastating disease of Poplar was Stem Canker (Septora musiva) that 
caused stem break or even mortality confirmed West of the Rocky Mountains. The fungus was shown 
to have transferred to the Black Cottonwood (Populus trichocarpa) in the Fraser Valley, Southern 
Vancouver and the Oknagan Valley in the British Columbia interior, possibly spread by infected 
nursery stock. Mandatory treatment of stool beds, bareroot beds and cuttings were necessary prior to 
movement. The related species Leaf Spot (Septora populicola) damaged native Poplars and 
susceptible hybrids. The presence of the Stem Canker and Leaf Spot was researched using on-site 
diagnostic tools, DNA analysis and genomic resources to identify the pathogen and to predict the 
risks that they posed to forest ecosystems. Monitoring, surveillance and early detection were critical 
elements in preventing outbreaks but a lack of genomic resources had hampered this. The University 
of British Columbia had proposed to sequence and characterize the genomes of most of the important 
fungal pathogens of Poplar and Pines to assist in predicting pathogen potential and evaluation of risk 
scenarios i.e. translating genomic resources into detection and monitoring tools. In collaboration with 
the Joint Genome Institute, US Department of Energy, the genome of 18 pathogens, including Poplar 
pathogens: Venturia populina, Entoleuca mammata, Taphrina populisalicis, Cytospora chrysosperma, 
Cryptodiaporthe populea, Septoria populi and Melampsora spp. This sequencing will give a clearer 
picture of the signature genomic profiles of pathogens attacking Poplars and Pines to allow 
researchers to determine whether these can be used for prediction of host or tissue specialization and 
translated into detection and monitoring tools. Passive Remediation Systems Ltd in the Okanagan 
Valley who use hybrid Poplar for phytoremediation and carbon sequestration have adopted a 
preventative fungicidal dip treatment for dormant cuttings and intensive fungicidal spraying of crops to 
prevent infection. In Quebec research was being conducted to determine interactions among the 
Poplar host, the Septoria musiva pathogen and endophytic funal flora in Poplar. Results are pending. 
 
In Alberta’s Peace River area, an insect defoliator caused significant damage to Willow in 2014-2015, 
but was not identified. In Quebec salvage of Trembling Aspen was necessary after serious infestation 
by the Forest Tent Caterpillar (Malacosoma disstria). Research was being undertaken to investigate 
the genetic diversity and phylo-geography of the pest in Canada to gain insights into the genetic 
structure, phenotype and pest outbreak dynamics. 
 
In Alberta, Moose (Alces alces) and in British Columbia and Quebec, Deer had caused serious 
damage by stripping bark off lower stems of hybrid Poplar and also rubbing their antlers, similar to 
damage reported for Roosevelt Elk (Cervus canadensis roosveltii) on Vancouver Island that caused 
girdling, breaking and death of trees. Bark stripping was serious if the purpose of planting was for 
higher valued sawlogs or veneer log production and pruning was undertaken. Fencing was used as 
an extreme mitigation measure although seldom justified. In British Columbia and Quebec, large 
rooted or unrooted saplings were successful in preventing Deer browse, but less so for Moose and 
Elk. Beavers (Castor canadensis) were a threat that can cause major damage to trees overnight. 
Poplar and Willow species, even specific clones, were favored food sources. 
 
Chile reported that the first detection of Poplar Stem Canker (Septoria musiva) was in isolated trees 
in the Bío Bío Region in 2015. Since then surveillance detected further pathogen outbreaks in 
plantations and isolated Poplar trees in the Maule and Bío Bío Regions. Due to the seriousness of this 
pathogen for the cultivation of Poplar in Chile, studies on the biology and epidemiology to assess 
susceptibility to strains of S. musiva were being undertaken on the main species and hybrids present 
in the country, in order to select less susceptible or resistant genetic material in the future. The first 
detection of the White-winged Miner (Leucoptera sinuella) leaf infection in 2015 was on Poplar 
plantations and trees in the Metropolitan and O'Higgins Regions. In 2016 the disease was also 
detected in Poplars and Willow species in the Valparaíso Region. Research to detect natural enemies 
(e.g. Horismenus nigrocyaneus) were being undertaken. Studies of the biology, methods of control 
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and economic impacts on plantations of Poplar were being undertaken to establish measures for 
management and control of the pest. 
 
The Peoples’ Republic of China reported that the major insect pests that damaged Poplar and Willow 
species during the past five years included: i) Asian Longhorned Beetle (Anoplophora glabripennis 
Motschulsky.) damaged ecological protection forests in the Three Northern Regions, especially in 
Gansu and Shanxi Provinces; ii) Small Poplar Borer (Saperda populnea L.) destroyed 2-year-old 
Poplars in Tibet; iii) Fall Webworm (Hyphantria cune Drury.), a local defoliator, caused serious 
damage to Poplar in Henan, Shandong and Jiansu Provinces, but also spread to Anhui Province; and 
iv) Grey Tiger Longicorn (Xylotrechus rusticus L.) caused damage to Poplars over extensive areas of 
China. 
 
During the past 5 years, insect pests damaging Poplars and Willows included: Coleoptera, 
Lepidoptera, Hymenoptera, Homoptera, Hemiptera and Orthoptera, Apocheima cinerarius Erschoff, 
Clostera anachoreta Fabricius., Micromelalopha troglodyte Graeser., Leucoptera susinella Herrich-
Schaffer., Hyphantria cunea Drary., and Stilpnotia candida Staudinger. The bio-ecology 
characteristics and occurrence patterns were investigated for A. cinerarius , C. anachoreta, 
M. troglodyte and Chrysomela populi L. Host preferences of L. susinella and H. cunea Drary., were 
investigated. Woodborers damaging Poplars included: Anoplophora glabripennis Motschulsky., 
Xylotrechus rusticus Linnaeus., Saperda carcharias Linnaeus., Saperda populnea Linnaeus., Apriona 
germari Hope., Batocera horsfieldi Hope., Cryptorrhynchus lapathi Linnaeus., Melanophilapicta 
Pallas, Poecilonota variolosa Paykull. Paranthrene tabaniformis Rottenberg., Cossuscossus orientalis 
Gaede. Studies were conducted on outbreaks, occurrence pattern, damage characteristics, bio-
ecology characteristics, host preferences and, flight ability. 
 
Induced resistance was a defence mechanism within plants which allowed them to repel pest attacks 
with physiological changes, triggered by the generation of proteins and chemicals that lead to 
activation of the plant's immune system. Studies were undertaken by various techniques to 
understand the physiological process to explore eco-friendly pest control methods. Species 
researched included: i) P. simonii x P. pyramidalis cv “Opera 8277” attacked Clostera anachoreta; 
ii) P. euphratica attacked by Saperda populnea; iii) P. cathayana attacked by the Gypsy Moth, 
Lymantriadispar; and iv) P. ×canescens attacked by C. anachoreta larvae. Extensive insect-resistant 
transgenic Poplar research was focused on transport of Bt genes (BtCry3A and BtCry1A) that 
resulted in resistance to Lepidoptera and Coleoptera pests and widened the insect-resistance 
spectrum in a range of Poplars. Pest risk studies and analyses undertaken included: i) Melanophila 
decastigmain invading Xin Jiang Province; ii) Cryptorrhynchus lapathi invading Qing Hai Province; 
and iii) Xylotrechus rusticus spread risk through Northern, North Western, North Eastern and South 
Western China.  
 
Insect control with pesticides researched and demonstrated in China during the period included: 
i) Lambda-cyhalothrin and Acetamiprid to control Drosicha corpulenta Kuwana.; ii) Matrine-nicotine oil 
to control Micromelalopha troglodyte, Clostera anachoreta and Botyodes diniasalis; iii) Methyl 
Jasmonate against Poplar defoliators; iv) Imidacloprid and Actara on Aprionagermari with the soil 
spraying method. Insect biological control researched and demonstrated included: i) Trichogramma 
dendrolimi control of Notodontidae's eggs on P. ×euramericana; and ii) Dastarcus helophoroides and 
Sclerodermus pupariae adults to control the larvae of Saperda carcharias.  
 
The Peoples’ Republic of China reported that the major diseases that damaged Poplar and Willow 
species diagnosed during the past five years included: i) Lampropedia puyangensis sp. Canker on 
P. ×euramericana from Qingfeng, Puyang and Henan Provinces; ii) Filenchus orbus, F.vulgaris, 
Tylenchorhynchus brassicae, Helicotylenchus digitiformis, Scutellonema brachyurus, Xiphinema x. 
americanum and x. hunaniense and F. vulgaris nematodes in Poplar rhizosphere soils from Zhenjiang 
and Jiangsu Province; iii) Phyllactinia populi in many Poplar hybrids in Jiangsu and Shandong 
Provinces; iv) Dothiorella gregaria Sacc., C. chrysosperma Fr., Coniothyrium populinum Schulz. Et 
Sacc. Cankers in Shaanxi Province; v) Fusichadium tremulae Fr. On P. alba × berolinesis diseases in 
Harbin; vi) Apiocarpella macrospora canker on P. × euramericana CL “74/76” was new to China. 
 
Research was conducted on P. deltoides-resistance to Poplar Rust (Melampsora larici-populina). 
Control research of diseases of Poplar included: i) Trichoderma aureoviride “YGF9”, and Fusarium 
equiseti “LX6F2” showed good control over Poplar Canker (Botryosphaeria dothidea) by producing 
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enzymes that inhibited the pathogen’s growth; ii) Bacillus velezensis “YB15” showed control of 
Helicobasidium purpureum; and iii) a gene from Beauveria bassiana introduced into P. tomentosa 
resulted in a significant reduction in Alternaria alternate disease symptoms. Eight fungicides showed 
success in controlling Melampsora larici-populina effectively on Poplars. Humic acid copper and 
thiophanate-methyl asomate showed high control ability on Cytospora of P. tomentosa canker. 
Carbendazol wettable powder and thiophanate-methyl asomate showed good control of the Poplar 
canker Dothiorella gregaria Sacc.  
 
Croatia reported that the diseases impacting Poplars and Willows included: i) Brown Leaf Blight on 
selected clones of P x euramericana (“I-214”, “Bl. Constanzo” and others); ii) Dothichiza populea Sacc. Et 
Br. on Poplars in the Drava Valley; iii) Glomerella miyabeana on Willow seedlings in Central Croatia; and 
iv) Pollaccia saliciperda on Willow sprouts. Other pests noted but in latency or under control, included: 
Operothera brumata L., Melasoma populi L., Phyllodecta vitelinae L., Phylobius sp., Polydrosus sp., 
Rhabdophaga salicis Shrank., Helicomyia saliciperda Duf., Phyllocnistis suffusela Z., Lithocoletis 
populifoliella Fr. Insects impacting Poplars and Willows included: i) Poplar Clearwing Moth (Paranthrene 
tabaniformis Rott.) on Populus deltoides March., so stems were treated with contact insecticides; 
ii) Trypophloeus spp., attacked Poplars following late Spring frost; iii) Thrips (Lispothrips crasipes Jabl.) 
attacked Poplar following drought stress, but was successfully treated by contact insecticides. Other biotic 
agents impacting Poplar and Willow included: i) Red Deer (Cervus elaphus L.) browse on Poplar 
plantations; ii) Hare (Lepus europus) ringbarked Willow seedlings; and iii) Weeds competed for nutrient, 
moisture and light in young Poplar and Willow plantings, so weeding was necessary.  
 
France reported that in 2011 the Poplar Woolly Aphid (Phloeomyzus passerinii) was detected in 
Picardy and Northern France, in addition to earlier attacks in Southwest France (1990s), Burgundy 
and Loire Valley (2002), mainly on the cultivars, “I-214” (80% of reports) and “Dorskamp” (7% of 
reports) but also reported on the cultivars “Polargo” and “I-45-51” but without damage. Poplars rusts 
caused by Melampsora larici-populina caused losses of 30-75% of growth in inter-American Poplars 
and M. allii-populina (mainly Southern France) caused limited damage. Cultivars “Beaupré” and 
“Hunneghem” were very sensitive to M. larici-populina and in recent years an increased level of attack 
was noted on White Poplars in Western France. Other insect threats in France included: Hornet Moth 
(Aegeria apiformis), the Longhorn Beetle (Saperda carcharias) and Poplar and Willow Borer 
(Cryptorhynchus lapathi) that caused damage to wood quality from the first seasons of growth. A 
pathogen being monitored was the rust Melampsora medusae identified in nurseries in Southwest 
France.  
 
Germany reported that serious damage on Poplars and Willows was not reported for the period. 
Protective measures against browsing by game, damage done by mice and competing ground 
vegetation were required in the first and second year of planting. In young coppice sprouts, initial 
infestation by the Poplar Leaf Beetle reduced growth increment but eventually natural enemies 
contained them so control measures were not necessary. Pure Black Poplars can be damaged by the 
Leaf Rust (Melampsora larici-populina), particularly in over-mature trees in relict stands, so 
supplementary regeneration to create healthy stands was necessary. 
 
India reported that damage in Poplars and Willows included: i) Leaf Spot (Myrothecium roridum) 
damage in Poplar nurseries in the Punjab region was controlled with a fungicide; ii) Mealy Bug was 
emerging as an important pest of Populus deltoides in the Punjab; iii) Leaf Spot (Curvularia 
eragrostidis) attacked several clones of P. deltoides in the Punjab; and iv) Defoliator infestation of 
P. deltoides leaves occurred in Ranchi, Jharkhand. Poplar breeding for resistance to Clostera 
restitura and Clostera fulgurita in the Punjab has shown promise. 
 
Italy reported that the insects damaging Poplars and Willows included: i) Poplar and Willow Borer 
(Cryptorhynchus lapathi L.) in nurseries and young plantations; ii) Large Poplar Borer (Saperda 
carcharias L.) on Poplars; iii) Goat Moth (Cossus cossus L.); Ambrosia Beetle (Megaplatypus 
mutatus) a recent introduction from USA in a restricted area of Central Italy, posed a large threat to 
Poplar and other species; iv) Buprestid Beetles (Agrilus suvorovi populnaes Schaefer., and 
Melanophila picta Pallas.) on young Poplars, particularly under drought stress; v) Dusky Clearwing 
Moth (Paranthrene tabaniformis Rott.) on Poplar nurseries and young stands in the Central Po Valley’ 
vi) Poplar Twig Borer (Gypsonoma aceriana Duponchel.) in Poplar nurseries; vii) Poplar Woolly Aphid 
(Phloeomyzus passerinii Signoret.) bark damage and death of some Poplar trees in the Central Po 
Valley; viii) Polyphagous Leafhopper (Asimmetrasca decedens Paoli.) in particularly Salix alba clones 
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in nurseries in Northern Italy; ix) Brown Marmorated Stink Bug (Halyomorpha halys Stal.) trunk 
malformation in young poplars in Northern Italy; and x) Aspen Leaf Rolling Weevil (Byciscus populi L.) 
and the Leaf Beetle (Chrysomela populi L.) in Poplar stands causing losses in the Po Valley. 
 
The control methods for common insect threats included: i) Poplar and Willow Borer (Cryptorhynchus 
lapaithi L.) with Pyrethroid stem spraying in Winter and Spring and Organophosphate in Spring; 
ii) Large Poplar Borer (Saperda carcharias L.) by spraying young larvae in May and encouraging the 
Spotted Woodpecker, a natural enemy of the pest; iii) Ambrosia Beetle (Megaplatypus mutatus) was 
monitored by mass trapping programmes; iv) Poplar Woolly Aphid (Phloeomyzus passerinii Signoret.) 
by mineral oil sprays with Organophosphate insecticides and breeding for clonal resistance; 
v) Defoliators controlled by Bacillus thuringiensis (insect growth regulator); and vi) Nursery pests, 
Poplar and Willow Borer (Cryptorhynchus lapathi L.), Poplar Clear Wing Moth (Paranthrene 
tabaniformis Rott.) and Poplar Twig Borer (Gypsonoma aceriana Duponchel.) with Organiphosphate 
in June-July. 
 
The main diseases that caused damage to Poplars and Willows in Italy included: i) Phomopsis spp. 
Cytospora spp. and Discosporium populeum bark damage in newly planted Poplars in the Po Valley; 
ii) Leaf Spot Blight (Marssonina brunnea) foliar damage in Poplars; iii) Leaf Rusts (Melampsora larici-
populina and Melampsora alli-populina)) in nurseries and early plantings of Poplar causing impaired 
sprouting and Summer defoliation, which particularly handicapped Short-Rotation Coppice 
plantations. Breeding programmes for resistance to these diseases was a priority. 
 
New Zealand reported that the giant Willow Aphid (Tuberolachnus salignus Gmelin.) was first 
recorded in Auckland, New Zealand in December 2013, and within a few months it had spread 
throughout the North and South Islands. The giant Willow Aphid is a phloem feeder that colonised the 
young stems and branches of host trees. The aphid led to dense colonies on the stems of infested 
trees that produced large amounts of honeydew that led to problems such as the growth of black 
mould on the surface of Willow poles, and increased populations of the common wasp (Vespula 
vulgaris L.) that fed on the honeydew. Regular spraying with insecticide was required to control the 
Aphid in Willow nurseries. Monitoring the giant Willow Aphid was done in the National Willow 
Collection at Aokautere in 2014, and repeated in 2015, to determine the seasonal abundance.  
 
Romania reported that the defoliating insects that impacted the health and productivity of Poplars 
included the Gypsy Moth (Lymantria dispar); Eastern Nycteoline Moth (Nycteola asiatica); Moth 
(Pygaera anastomosis); Poplar Leaf Beetle (Melasoma populi); and Fall Webworm Moth (Hyphantria 
cunea). Control treatments with Dimilin 48 SC in some instances and biodegraded preparations of 
viral (Inf-ld) and mycotic viral preparations in others. The wood damaging insects recorded in less 
extensive areas included Small Poplar Borer (Saperda populnea); Longhorn Beetle (Saperda 
carcharias); Dusky Clearwing Moth (Paranthrene tabaniformis); Jewel Beetle (Agrilus suvorovi 
populneus); Hornet Moth (Aegeria apiformis). Control treatments were with Pyrethroids applied from 
the ground. The diseases that damaged Poplars but not on a major scale, included: Poplar Rusts 
(Melampsora alli-populina and Melampsora laricipopulina); Leaf Spot (Marssonina brunnea); and 
Canker (Pseudomonas syringae f. populea). Breeding programmes to develop disease resistant 
clones were undertaken with Black Poplar and “I-214”. Timely tending and silviculture to maintain 
healthy trees was an effective control approach.  
 
Serbia reported that the extreme droughts in 2012 caused a high incidence of Poplar Canker 
(Dothichiza populea) in newly established Poplar plantations, that caused drying of plants. Poplars 
were damaged by Leaf Blight on Poplars (Marssonina brunnea) and Leaf Blight (Melampsora spp.) in 
2014 due to the favourable conditions for fungus development. Poplar Leaf Beetles (family 
Chrysomelidae) were controlled regularly in nurseries and young plantations with application of 
insecticides. Aphids showed higher occurrence during 2013 and 2015. Beetles from the genus 
Anomala damaged young Poplar plantations in 2012 and 2013 that required chemical treatment. The 
Eastern Nycteoline Moth (Nycteola asiatica) caused defoliation in some nurseries and young 
plantations. The Dusky Clearwing Moth (Paranthrene tabaniformis) was registered in young poplar 
plantations in August 2015. Control was achieved by injecting gasoline in the larvae tunnels. Trials on 
the Poplar Leaf Beetle (Chrisomela populi) on three fast growing poplar clones was undertaken to test 
susceptibility. Differences between clones was not significant for most parameters, but results can 
assist in future selection of polar clones. 
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Slovenia reported that the main diseases that damaged Poplars were: i) Poplar Leaf Rust 
(Melampsora spp.); ii) Marssonina Leaf-spot (Drepanopeziza punctiformis, sin. Marssonina brunnea) 
controlled in nurseries with fungicide spraying; and iii) Dothichiza Canker of Poplar (Cryptodiaporthe 
populea, sin Dothichiza populea) in nurseries that restricted marketing of propagation material. The 
main insects that damaged Poplars included: i) Poplar Leaf Beetle (Chrysomela populi), controlled by 
insecticide applications; ii) Dusky Clearwing Moth (Sciapteron tabaniformis); and iii) Small Poplar 
Borer (Saperda populnea). The Brassy Willow Beetle (Phratora vitellinae sin. Phyllodecta vitellinae) 
was observed, but no significant damaged caused. 
 
Spain reported that insects that damaged Poplars included: i) White Satin Moth (Leucoma salicis) in 
2013 along the River Esla, Leon Province; ii) Poplar Clearwing Moth (Paranthrene tabaniformis) 
attacked nurseries and plantations in 2013 in Palencia and Salamanca, controlled by pheromone 
traps; iii) Poplar Woolly Aphid (Phloeomyzus passerinii) attacked in 2013 in the Tera and Cega 
Valleys and 2012-2015 in Alfambra, Calamocha, Peralejos and Navarrete; without an approved 
control treatment; iv) Golden Tortrix (Archips xylosteana) attacked 2013-2015 in Villalba Baja – 
Cuevas; v) Hornet Moth (Sesia apiformis) attacked mature poplars; controlled with pheromone traps; 
and vi) Poplar and Willow Borer (Cryptorhynchus lapathi) attacked Poplar clone “Beaupré” at 
Casalarreina.  
 
Spain reported that the diseases that damaged Poplars included: i) Leaf Spot (Marssonina brunnea) 
in 2012 in Zamora Province in a plantation of young Populus x euramericana clone “I-214”; ii) Rust 
(Melampsora allii-populina) attacked Poplar nurseries in León and Segovia, especially Populus x 
interamerican clone “Beaupre”; iii) Poplar Rust (Melampsora larici-populina) observed in Castilla y 
León in the Órbigo Valley, León), on Poplar clone “Beaupré”; iv) Gloeosporium sp. In 2012 in Populus 
x interamerican, clone “Hunnegen”) in Anguiano; v) Poplar Blight (Venturia populina) in 2012 on 
leaves and young shoots of Populus x interamericana, clone “Raspalje” from the Haro nursery, La 
Rioja; vi) Poplar Leaf Spot (Drepanopeziza punctiformis = Marssonina brunnea) in 2013 in AC La 
Rioja. 
 
Sweden reported that there had been a focus on the genetic coupling to insect resistance on Salix 
clones. The biocontrol of the braconid parasitoid (Perilitus brevicollis) on Salix was investigated. At 
the Umeå Plant Science Centre research was carried out to show that geographical variation existed 
in genes involved in plant defence against antagonists. Studies were carried out on how Poplars, 
which easily formed hybrids, could maintain their distinct Species boundaries. 
 
Turkey reported that the insects that caused damage in Poplars included: i) Poplar Leaf Beetle 
(Chrysomela populi L.); ii) Poplar Fall Webworm (Hyphantria cunea Drury.); iii) Dusky Clearwing Moth 
(Parantherene tabaniformis L.); iv) Jewel Beetle (Agrilus ater L.); v) European Cockchafer (Melolontha 
melolontha Fab.); vi) Wood Borer (Capnodis miliaris Klug.); and vii) Scale (Lepidosaphes ulmi L.). 
Poplar Tip Moth (Clostera (=Pygaera) anastomosis), a native to Turkey had not been reported as an 
epidemic until 2015 when 300 ha Poplar plantation in Akyazı, Erenler and Hendek in the Sakarya 
District were severely damaged. The diseases that caused damage in Poplars included: i) Poplar 
Rust (Melampsora allii populina); and ii) Leaf Spot (Marssonina brunnea Ell. et Ev. P. Magn.) that 
occurred in plantations that lacked tending and silviculture. 
 
The United States of America reported that the primary fungal diseases in cultivated Poplars in the USA 
were Canker (Septoria), Poplar Rust (Melamspora), and Leaf Spot (Masrsonnina) with Venturia a 
problem in certain years. Canker (Septoria) disease was very prevalent in the Eastern USA with few 
hybrid poplar clones that showed resistance. Native cottonwoods were generally resistant to Septoria, 
thus provide opportunities for breeding for resistant hybrids. In the USA, the pathology strategy continued 
to evolve towards integrating traditional selection and breeding programs with molecular biology 
programs. New techniques for rapid screening of clonal material for field resistance may lead to advances 
in breeding efforts.  
 
The Cottonwood Leaf Beetle was the most important forest insect affecting Poplar plantations in the 
USA. Other insects ranking in the top five were a suite of Woodborers: Poplar Borer, the Cottonwood 
Borer, the Poplar Gall (Saperda) and the Poplar Branch Borer. The wood borers were important not only 
for their damage, but also for the fact that they created infection courts for highly damaging pathogenic 
fungi such as Hypoxylon and Cytospora cankers. Plant susceptibility to leaf-feeding insects and stem 
borers was highly clone and environment dependent and screening practices continued to identify pest 
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resistant clones. As with other pathogens, research programs were aggressively pursuing molecular 
methods to engineer plant resistance to insect herbivory and/or bole damage. 
 
B) ABIOTIC FACTORS INCLUDING STORMS, FLOODS, DROUGHTS, POLLUTION AND OTHERS 
 
Argentina reported that the largest planted Poplar and Willow areas were in the Paraná Delta that 
were subjected to frequent flooding so a strong emphasis of research and clonal testing was for flood 
tolerance. Research had shown that flooding was detrimental to growth in height and diameter, total 
leaf area, stomatal conductance and photosynthetic activity. In some clones flooding accelerated 
senescence and abscission of basal leaves and induced the development of hypertrophied lenticels 
and adventitious roots. Drought stress in Poplars was studied on different commercial clones that 
resulted in a loss of growth in diameter, height, root/shoot ratio, reduced leaf area, reduction in size of 
leaves, abcission or acceleration of leaf senescence and changes in conductivity of the steam that 
affected photosynthetic capacity.  
 
Bulgaria reported that frosts had caused damage in Poplars and hailstorms had caused serious 
damage in nursery Poplar stock. 
 
Canada reported that drought had the most serious impact on Poplars and Willows during the 
growing season in the interior of British Columbia and Alberta. As a mitigation measure, 
containerized, rooted Poplar cuttings were used for plantation establishment in Alberta and 
Saskatchewan. The lack of winter snow was identified in Alberta as a cause of dieback in short 
rotation intensive culture plantings of hybrid Poplar, thought to be linked to drought stress during the 
growing season. 
 
Croatia reported that as a result of war, some older aged Poplar plantations contained shrapnel in the 
wood. The prices of Poplar wood reflected the reduced end-use potential and conversion factors that 
resulted. 
 
France reported that in 2013 and 2014 high winds during the summer in Western France caused tree 
topple and breakage. During February 2012, a 10-day cold snap (below -15 °aC) caused rupture in 
stems of mainly White Poplar clones (about 30%), often facing the Southwest. The damage did not 
cause a loss of vitality of trees, but did affect the quality of wood in the stem. Drought was rare, but 
was cited as predisposing trees to dieback in the presence of the pests (Agrilus spp.) or the pathogen 
(Dothichiza). Through extensive research and development, diversification of species and Poplar 
cultivars on the French landscape have helped to spread the risk to abiotic and biotic threats.  
 
Germany reported that in years with extreme Spring dryness, mortality could be high, so irrigation 
was recommended. 
 
Italy reported that droughts and high temperatures occurred in 2012-2015 that caused stress and 
high mortality in Poplars. 
 
Romania reported that the main abiotic factors that affected Poplars and Willows included: 
i) Prolonged floods; ii) Excessive drought; and iii) Windfall and breakage. Damage was generally 
localized and the economic impacts not major. Prevention measures included more resistant clones 
and timely practicing of silvicultural practices. 
 
Serbia reported that drought in summer of 2012 caused drying of young Poplar plantations that 
predisposed young plants to the Bark Canker. 
 
Spain reported that the abiotic threats to Poplar plantations during the period included: frost; fire; and 
wind. 
 
Tunisia reported that there were more frequent episodes of water deficit, salinization of water and 
soils, exacerbated by droughts and rising temperatures that increased evapotranspiration. As a result, 
the annual production of White and Black Poplar and Willow for use in production, restoration, 
amenity and basketry declined due to the lack of water, increased salt-laden waters, as well as 
attacks by aphids and cankers.  
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The United States of America reported climate-change related research over the reporting period 
focused on elucidating plant-level and ecosystem-level influences of rising carbon dioxide, rising ozone, 
rising temperatures and altered precipitation patterns. Relatively long-term research from Free Air Carbon 
Enrichment (FACE) research initiated in 1997 continued to provided knowledge of plant-level effects of 
CO2 and O3 enrichment scaled-up to stand, landscape, and extended temporal scales. Accompanying 
research examined effects of higher CO2 and O3 levels on nutrient cycling, below ground systems and 
competitive interactions. Work in natural forests illustrated the long-term impact of drought on natural 
Aspen communities and the interaction of other site factors that contributed to tree growth and mortality. 
 
5. HARVESTING AND UTILIZATION 

This section reports on the application of new knowledge, technologies and techniques in harvesting 
and utilization of Poplars and Willows for various wood products, including as a source of renewable 
energy (“bioenergy”). 
 
A) HARVESTING OF POPLARS AND WILLOWS 
 
Argentina reported that harvesting of Poplars and Willows was generally undertaken manually, 
except for four large companies that used integrated mechanical harvesting. At the Faculty of 
Agricultural and Forestry Sciences at the National University of La Plata, in collaboration with the 
Institute of Agricultural Technology and Forestech SA developed new Poplar and Willow forest 
inventory models included volume forecast equations using remote sensing images. 
 
Belgium reported that the European integrated forestry-wood chain had raised issues related to the 
economic feasibility (quality versus quantity), social responsibility and environmental sustainability of 
wood production and harvesting systems, including Poplars and Willows. Supply chain studies from 
the forest to the end product niches were undertaken to assess whether their production systems 
were socially, environmentally and economically responsible. This was triggered by the rapid 
expansion of low wood density hardwood species for load-bearing applications.  
 
Bulgaria reported that the costs for harvesting and extraction of Poplar and Willow had increased as 
modern techniques had not been adopted. The short rotation Poplar and Willow plantations have 
demonstrated their potential so land and forest owners showed interest, but lacked the confidence to 
invest in growing, processing and utilization of a range of products.  
 
Canada reported that Domtar Corporation reported harvesting their first hybrid Poplar plantation 
established 15 years previously on their private forest holdings near their pulp and paper mill in 
Windsor, Quebec. This was the first hybrid Poplar harvested in the Province 
 
Croatia reported that harvesting and wood processing on landings was done manually by chainsaw, 
extraction was with forwarders and adapted agricultural tractors, and transportation was by trucks and 
by railway (long distance). 
 
France reported that few changes had occurred in the harvesting of Poplars, although there was an 
increasing trend towards mechanized logging. For twenty years the replanting of Poplar following 
harvest had been insufficient to maintain a sustainable supply of wood to meet the wood industry 
demand long term (1.3-1.5 million m3/year). The first signs of supply tensions were experienced. A 
recent assessment estimated that the total Poplar resources was 210,000 ha, of which 124,000 ha 
was managed, harvested and replanted in the past 20 years. Little was known of the management of 
the remainder, but often was low-quality wood. The lack of reforestation in recent years was likely to 
have resulted from low Poplar prices and regulatory constraints (lack of enabling conditions), 
including removal of incentives. As a result, French companies will face a 30% deficit 
(300,000m3/year) in Poplar supply by 2020-2025 that will particularly hit those that require quality logs 
for peeling. This situation was likely to be exacerbated by the increased demand for wood biomass for 
bioenergy. This situation also existed and impacted France’s neighbouring countries in the EU. 
Research was undertaken on short rotation coppice harvesting with different harvesting head saws 
that cut stumps cleanly to allow healthy coppice growth. Technically the harvesting mechanism was 
not difficult but these specialist harvesting machines required sufficiently large areas and yields to be 
economically viable. 
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Germany reported that the Poplars and Willows grown in conventional rotation periods were exploited 
according to Forestry best practices. Poplar raw wood was graded according to the statutory 
provisions on raw wood grades.  
 
Italy reported that traditional logging methods were most frequently used because of the small size of 
Poplar stands. Although mechanization was less frequent, it was slowly increasing. Traditional 
practices included felling by chainsaw, extraction by an agricultural tractor, wood processing on the 
landing by chainsaw and loading of logs by truck or tractor mounted grapple. The modern 
mechanized methods used a feller-buncher for tree length felling, de-limbing and stacking, and tree 
length extraction by a forwarder, that also loaded the truck. Chipping of harvesting waste was carried 
out at the landing. 
 
Romania reported that technologies regarding harvesting, collection and transport of Poplar and 
Willow wood had not changed substantially. Harvesting was in tree lengths and some harvesting 
machines were replaced with those that had higher productivity and more environmentally-friendly 
consumption of fuels and lubricants. Harvesting and collection of wood was regulated by technical 
instructions on modalities and periods of collection, removal and transport. The maximum area for 
clear felling coupes was increased from 3 hectares to 5 hectares in 2015 (Law 133/2015). 
 
Slovenia reported that in native forest sustainable forest management was performed based on the 
forest management unit management plan. Approval was necessary from the regional unit of the 
Forest Service prior to harvesting activities. The local forester marked the trees for felling and 
provided forest owners with harvesting guidelines and oversight. 
 
The United States of America reported that the majority of Poplar harvesting (mainly Quaking Aspen 
(Populus tremuloides) followed by Eastern Cottonwood (Populus deltoides) and Western Cottonwood 
(Populus trichocarpa)) was for pulpwood. Pulpwood logging operations were typically by chainsaw, 
hydraulic shears, and/or mechanized saws. Whole tree chipping with stationary chippers were also 
common for the wood pellet industry. Additional harvesting machinery was currently being tested as 
some Poplar plantings were exploring short rotation coppice rotations more typical of shrub willow 
plantings. Willow harvesting was more difficult because of the numerous small diameter stems. Current 
research was focused on increasing the harvest window, refining current technology for more efficient 
operation in plantings of ranging diameter classes, improving quality of chips, and reducing the significant 
cost of harvesting operations. 
 
B) UTILIZATION OF POPLARS AND WILLOWS FOR VARIOUS WOOD PRODUCTS 
 
Argentina reported that in the Paraná Delta region a strong demand existed for Poplars and Willows 
by the sawmilling sector for timber production. In Mendoza Province Poplars and Willows were mainly 
used for packaging and furniture manufacture. Research undertaken 2012-2015 assessed the wood 
quality of new Willow genotypes - 365 clones of Salix alba, S. amygdaloides, S. babylonica, 
S. matsudana, S. humboldtiana, S. jessoensis, S. viminalis and S. nigra. Parameters of wood density 
and morphology of fibres were used to recommend species/clones most suitable for use by the paper 
and the timber industries. Other studies assessed changes in wood quality with age and the impact of 
weed control and fertilizer application on wood quality.  
 
Belgium reported that thermal modification improved the biological durability and/or the dimensional 
stability of wood but most treatments altered the mechanical properties of wood (elasticity and 
strength) which limited the use of thermally treated Poplar beams for timber construction because 
there was no certified grading system or clone related grading data available. Heat treatment of 
Poplar wood was a promising process, which offered the opportunity to provide a significant added 
value for indoor and outdoor uses due to the improved dimensional stability, durability and 
appearance. A group of more than 20 Poplar clones and 10 Willow clones were assessed on their 
veneer quality and whether they could be used for the production of plywood or laminated veneer 
lumber (LVL). The wood properties (density, dimensional stability, tension wood occurrence, etc.) of 
the clones were assessed to predict their potential yields. Results showed that it was possible to rank 
clones at 6-8 years on their potential use in veneer based products. Other research over ten years 
was done on more than 60 different Poplar and Willow clones that confirmed their potential for use in 
a wide range of construction products. As low wood density hardwoods, Poplar and Willow showed 
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that they were an alternative raw material supply to the currently used, low wood density softwoods 
for load-bearing applications.  
 
Bulgaria reported that there was an increased demand for Poplar and Willow wood for furniture and 
wall and furniture linings and increasing use of Willow for making beehives and floorboards. There 
was a shortage of large Poplar wood so import was necessary.  
 
Canada reported that Norampac in Quebec managed hybrid Poplar on its private holdings for use in 
the production of timber and residues for corrugated cardboard for packaging. Most corporations in 
Canada harvest Trembling Aspen from natural forests to manufacture oriented strandboard (OSB) but 
one Alberta corporation manufactured Kraft pulp for international markets 
 
The Peoples Republic of China reported that in the 34 wood pulp manufacturers in China (51 wood 
pulp lines) with production capacity of 10.73 million metric tonnes per year, Poplar or Poplar-eucalypt 
wood chip mixtures were the favoured source of fibre in the Yangtze River Basin, the plain between 
the Yellow River and Huai River, North China Plain and North-east regions.  
 
During the period, the wood properties (morphology, physical, mechanical, chemical etc.) of a range of 
Poplar clones were tested: i) P. ×euramericana cv. “Neva”; ii) P. alba × (P. davidiana +P. simonii) × 
P. tomentosa; and iii) Different clones of Populus deltoides. Extensive experiments to modify Poplar wood 
included: i) Compression and densification of P. × euramericana clones; White Poplar and P. tomentosa; 
and ii) Chemical impregnation (including resin) combined with heat treatment modified Poplar wood 
properties to improve dimensional stability, density, hardness, strength and durability.  
 
Extensive research was conducted in China on Poplar wood based panel products that included: 
i) bonding interface of laminated veneer lumber (LVL), wood properties of different Poplar clones and 
their impacts on veneer bonding strength and mechanical properties; ii) Resins with mixes of Poplar raw 
materials (Poplar straw, Poplar waste paper, Poplar paper sludge, Poplar-Bamboo mix for production of 
particleboard, plywood and MDF; iii) New products included different laminated veneer lumber products; 
micro/nano fibre from wood; lightweight foam material; wood-organic aerogel composite materials; 
copper plating of man-made board; aluminum-wood decorative composite; and dyed poplar veneer and 
products; and iv) Use of biomass in Poplar pulping waste liquor.  
 
The processing and utilization of fast-growing Willows in China like S. discolor, S. psammophila and 
S. gordejevii were tested. Except for the short fibre length of S. gordejevii, others could be used as high 
quality pulp raw material, fibre board, particle board, MDF, carbon materials, laminated veneer lumber, 
reconstituted wood and biomass for bioenergy. 
 
France reported that the main uses of Poplar wood (peeling veneer, sawn lumber and pulp and 
paper) were the subject of laboratory and factory tests that included: i) Properties of 55 cultivars of 
Poplar wood, on samples of juvenile wood (2-4 years) and mature trees (> 23 years) that sought early 
predictors of wood properties that could be used in early selection; and ii) Wood for food to develop 
tools of analysis to identify and quantify chemical and microbiological migration between crude wood 
and food matrices. 
 
Italy reported that new Poplar clones (P. nigra x P. deltoides hybrids), not yet registered in the 
National Register of Forest Basic Materials in Italy, were tested for the physical and mechanical 
properties for peeling for veneer/plywood manufacture. In 2013 an OSB plant opened expressly 
designed for Poplar wood raw material. Other Poplar utilization research conducted during the period 
included: i) Acoustic properties of plywood panels; ii) Thermo-treatment to enhance durability and 
wood quality for external use of plywoods (marine, outdoor furniture, transport etc.); and iii) Polycyclic 
Poplar plantations to evaluate their quality and quantify characteristics for rotary peeling. 
 
New Zealand reported that small shipments of poplar continued to be exported to China, often 
gathered from unpruned trees. It was difficult to gather meaningful data because of the small scale of 
logging and the diverse uses 
 
Romania reported that after a period of decrease in demand for Poplar and Willow wood during 
restructing of the wood processing industries, there was a recent renewed demand. Poplar wood was 
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now used for veneer, plywood, sawn timber for the furniture industry, fibreboards, MDF, OSB and 
packaging. Willow had fewer industrial uses. 
 
Slovenia reported that Poplar plantations were grown on long rotations (20-25 years), achieving a 
MAI 14-18 m3/ha/year to produce trees of DBH 40+ cm. There were no Poplar or Willow based wood 
industries and there were no separate records for Poplar and Willow use. Most Poplar wood products 
comes from Serbia in the form of components. The main raw material for paper manufacture was 
recycled fibre from recovered paper and to a limited extent fresh Spruce and Poplar wood for 
groundwood pulp manufacture. 
 
Spain reported that most Poplar plantation production was for sawn timber or rotary veneer.  
 
Sweden reported that the studies undertaken during the period included: i) Evaluation of the 
environmental, social and economic sustainability for alternative wood production and supply chains 
(2015); ii) N fertilization effects on yield and economy of Willow plantations; iii) Cost reduction in 
Willow production; iv) Tools developed for improved estimations of Poplar and Willow biomass; 
v) Poplar growth models were produced; vi) Wood and wood formation; vii) Aspen properties for use 
as boards; viii) Frequency of false heartwood in Poplar; ix) Physiological aspects of wood formation in 
Aspen; and x) Use of wood for heat production. 
 
Tunisia reported that fast growing Poplar plantations were grown for wood production to meet the 
increasing demand for wood, furniture, matches, packaging, construction and future needs for paper 
pulp and other fibre products. Additionally, the production of Poplar was considered an effective 
approach to create new jobs (agricultural and industrial). A pilot plantation of Yellow Willow for 
basketry was established in three regions of the Northwest aimed to create jobs, generate a steady 
income, diversify agricultural production, contribute to the development of a cottage industries sector 
and reduce the import of wicker. However, the choice of Salix alba, S. viminalis and S. purpurea were 
not considered successful and due to a lack of knowledge of cultivation and wicker weaving the 
benefits were not realized. 
 
Turkey reported that the annual Poplar plantation wood production was 80,000 m3 (80% P. tremula), 
of which two thirds were for the rapidly expanding fibreboard and particleboard industries. The 
indigenous Black Poplar was traditionally used in rural construction, mainly as roundwood but also 
sawnwood. Black Poplar was also used to a limited extent in urban construction. Willow had a limited 
economic value to be grown extensively in Turkey, however, Salix viminalis was used in basket 
making in the villages of Anatolia. 
  
The supply and demand of Poplar wood were in balance with domestic Poplar resources produced in 
Turkey for veneer (face veneer, boxes, plywood, and matches); packaging (pallets, crates, boxes 
etc.); furniture (sawn wood, mostly for internal use); wood chipping industry (paper pulp, panels from 
chipped wood); and construction sector (sawnwood, mostly for roof construction). Increasingly the 
production of medium density fibre board (MDF), wafer board, oriented structural board (OSB) 
laminated veneer lumber (LVL), parallel strand lumber (PSL) and laminated strand lumber (LSL) and 
a wide range of materials (pallets, packaging boxes and crates, elements of furniture and wood based 
panels) were emerging.  
 
As a result of field trials in three different habitats, 11 poplar clones) from among a total 50 clones 
belonging to P.x euramericana and P. deltoides were selected to produce large diameter wood raw 
material for the wood processing industry in Turkey.  
 
The United States of America reported that Quaking Aspen (Populus tremuloides) remained the main 
Poplar wood used by the forest products industry for pulp, lumber and veneer. Pulp and paper remained 
the major products from Poplar wood and can be pulped by all commercial pulping methods including 
mechanical, semi-chemical, kraft, and sulfite processes. Many mills used 100% Poplar wood – mostly 
Aspen, Eastern and Western Cottonwood, and more recently, hybrid Poplars. Hybrid poplars from 
plantations were becoming a more important source of material for pulp and paper as native Poplar 
resources declined. Populus deltoides was the main plantation species. The Willows were used locally as 
pulp and lumber.  
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C) UTILIZATION OF POPLARS AND WILLOWS AS A RENEWABLE SOURCE OF ENERGY (BIOENERGY) 
 
Argentina reported that the biomass production of two Poplar clones, “Conti 12” and “Harvard” and 
two Willow clones, “American Soveny” and “Ragonese 131-27 INTA” were planted at high density 
(10,000-20,000/ha) and irrigated by treated domestic effluent water. Results after 2 years showed 
variable survival and dry matter production. Associated studies to quantify the carbon capture in high 
density Poplar and Willow crops (stems, branches and leaves) and soil carbon were being 
undertaken. Other laboratory trials of pretreatment, hydrolysis and fermentation were testing liquid 
biofuel production from wood biomass. Biomass production from Poplars and Willows for bioenergy 
fuel research continues. 
 
Bulgaria reported that during the period, Salix vivinalis was assessed for short rotation plantation 
production of biomass, that showed promising survival and productivity. 
 
Canada reported that in British Columbia, PRT Growing Services Ltd used a wood chip furnace to 
produce heat for its greenhouses, some of which were from their own Willow (and some Poplar) 
plantations grown on a short rotation coppice regime. Modifications to improve the efficiency and 
effectiveness of harvesting continued. Studies were being conducted to determine how Willow wood 
composition and anatomical traits varied in different habitats. 
 
Chile reported that the Poplar Technology Centre undertook a hybrid Poplar demonstration for the 
production of wood energy in Central Chile using Poplar hybrids to produce biomass. Results were 
pending. In the Aysén Region, INFOR established 5 trials in different habitats to research new Poplar 
and Willow species to produce biomass and wood energy. A clonal bank of 30 Poplar varieties was 
being further tested by replicating the test in other sectors and enriching with new clones for 
continuous evaluation (planting density, productivity, calorific value, suitability for pelleting etc.). The 
trials will be extended to Willows. 
 
Croatia reported that in recent years, use of logging residues was done at the roadside by a chipper 
for use as forest biomass for energy production. 
 
France reported that in the last 10 years, 3,000 ha of Short-Rotation Coppice (SRC) plantations were 
established in France that included Locust (60%), Poplar (35%) and Willow (5%). These energy 
plantations stopped in 2012 when petroleum prices dropped and poor technical results meant that 
they were not economically viable. There remained a strong interest in wood biomass for bioenergy 
and two conferences were held in France on this subject in 2009. INRA and FCBA research institutes 
led research on different dimensions of SRC plantations. The main themes related to the silviculture 
(planting densities and rotation lengths) and the genetic improvement of Poplar, Willow, and Black 
Locust clones were assessed for growth, yields, coppice capacity, water and nitrogen efficiency and 
wood properties. Work is on-going. 
 
Germany reported that the woody biomass produced in short-rotation coppice was used in the form 
of wood chips, e.g. for wood-based materials such as particle boards, or mainly for energy production 
(increased use of pellets). Methods for the gasification of woody biomass (pyrolysis) or the 
liquefaction of fuels (Fischer-Tropsch process) had not yet been developed to the point of practical 
application. A total of 50 different research projects received funding by third party funds of the 
Federal Ministry of Food and Agriculture for a wide range of research that included the harvesting and 
use of wood that showed the potential and importance of fast-growing tree species in the future 
supply of renewable wood resources. Equal emphasis was given to the use of Wood-based materials 
use and as biomass for energy. 
 
Italy reported that together with other Short-Rotation Coppice species, S. alba and P. nigra were 
evaluated for their productivity and yields for mechanized chip harvesting. S. alba productivity 
(36 tonnes/ha) and P. nigra (55 tonnes/ha) compared favourably with other species and showed 
potential for future biomass production for bioenergy. Other research related biomass production for 
bioenergy included: i) Durability and quality of crown chips compared to stem chips which showed 
that crown chips had better storage properties; ii) Fungal reservoir potential of a biofuel wood chip 
storage site showed presence of Alternaria, Asperfillus, Penicillium, Fusarium, Cladiosporium, 
Pleospora, Cochliobolus, Epicoccum, Absidia and Trichderma; iii) Short Rotation Coppice with 
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6 hybrid Poplar, 4 native Black Poplar, 4 Eucalypts, Black Locust and one Ash in which the Eucalypts 
outperformed the Poplars in biomass production. 
 
Romania reported that investors were increasingly interested in alternative energy production from 
wood biomass, but there was no data regarding the establishment of Poplar or Willow crops for this 
purpose or the development of capacities for bioenergy production. 
 
Serbia reported that the production and marketing of Poplars remained in the development stage. 
Research done by the Institute of Lowland Forestry and Environment, had developed a long-term 
breeding and selection programme that included biomass for energy production. P. deltoides clones 
“B-229”, “B-81”, “182/81”, “PE 19/66”, and a P. x euramericana clone “Pannonia” were tested in 
7-year-old plantations (287 stems/ha) on two soil types and biomass estimated for 16,667 stems/ha. 
The highest annual biomass production was from P. deltoides clone “PE19/66 7” at 236 tonnes/ha 
and 134.556 GJ/ha respectively, with the clone “B-81” the most consistent in all trials. The 
International Poplar Biomass Trial, coordinated by ASP Teisendorf from Germany, was established in 
2014 to test 13 clones from exchange and 6 clones from the institute’s breeding programme. The 
measurements and assessment of susceptibility to leaf diseases were performed in 2014 and 2015, 
and data were shared with coordinators for further calculations and publication. 
 
Slovenia reported that the first results of the Short Rotation Coppice (SRC) Willow plantations 
established on post-mining land showed that in the second year of coppice growth the clone “Inger” 
achieved a higher yield (4.6 odt/ha), than the clone “Tordis” (3.5 t odt/ha). Results of SRC Poplar 
plantations showed that results that included: P. nigra clone from Slovenian selection yielded 5.7 
odt/ha; the older Poplar clones frequently planted in Slovenia (“457”, “Pannonia”, “Lux”, “S1-8”) 
yielded up to 13.9 odt/ha; the clones from Germany selection, up to 17.9 odt/ha; and clones from 
Italian selection, up to 39.3 odt/ha. 
 
Spain reported that the Government of Aragón demonstrated and evaluated the viability of Short 
Rotation Coppice Poplar plantations for the production of biomass for bioenergy in Spain. The 
demonstration plots remain under observation and monitoring. 
 
The United States of America reported that the forest products industry was the leader in biomass for 
energy conversion. There were significant quantities of Poplar biomass used for boiler fuel and hog fuel 
was returned to the field as compost. Over the reporting period, significant incentives to develop a 
sustainable bioenergy economy encouraged advances in all aspects of the bioenergy stream from plant 
engineering, cultivation and harvesting systems, and utilization and refinery promised to increase the 
prominence of Poplars and Willows in bioenergy production in the future. Focal areas for research in the 
bioenergy sector included: i) Optimizing sugar release by lignin and hemicellulose pre-treatment 
technologies; ii) Advancing technologies for thermal conversion of woody biomass to energy (pyrolysis); 
iii) Thermal conversion of Poplar and Willow biomass for bioenergy and the production of other high value 
organic products; and iv) Collaboration between utilization groups, plant breeders, and molecular 
geneticists that promised tremendous advancement of future integrated bioenergy technologies. 
 
6. ENVIRONMENTAL APPLICATIONS 

This section reports on the application of new knowledge, technologies and techniques for cultivation 
of Poplars and Willows, including: (a) Site and landscape restoration (bank stabilisation, combating 
desertification and salinization, shelterbelts and windbreaks, soil rehabilitation, urban and peri-urban 
forestry to mitigate the effects of climate change); and (b) Phytoremediation of polluted soil and water 
(buffer zones, contaminated sites, waste water management/treatment etc.).  
 
A) SITE AND LANDSCAPE IMPROVEMENT 
 
Argentina reported that in the irrigated lands in the Río Negro and Neuquén Valleys and the Cuyo 
region, Poplars were the main windbreak species to protect fruit and vegetable crops. In the Paraná 
Delta, American Willow (S. babylonica var. “Sacramento”) was used for coastal bank stabilization. 
Poplars and Willows were amenity species in urban and peri-urban areas. Poplars were used to 
combat desertification in Southern Patagonia through windbreaks to control wind erosion. 
 
Belgium reported that the protection of well-developed and long-established forest habitat types in 
Europe was prescribed by the Natura 2000 legislation. The conversion of open land on suitable sites 
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to forest could increase the connectivity between long-established forests through afforestation and 
reforestation (Ministerial Conference on the Protection of Forests in Europe 2009). However, the 
European forest biodiversity goals could be jeopardized by the increasing demand for wood biomass 
for bioenergy/biofuel. Poplar cultivars can support both ecological and economic goals because they 
are fast-growing trees that sequester carbon and provide carbon sinks and harbour habitat for 
biodiversity and the leaf litter is rich in calcium that enhances soil biota. Examples of Poplar cultivars 
enhancing biodiversity included: i) Revival of the spotted woodpecker (Dryobates minor) attributed to 
the maturing of Poplar plantations in the Mediterranean region; ii) Preference of the Flat Bark Beetle 
(Cucujus cinnaberinus), an IUCN Red List species (protected by Natura 2000), for Populus dead 
wood; iii) Preference of the Eurasian Golden Oriole (Oriolus oriolus) in the UK, the Netherlands and 
Belgium for breeding places high in the crowns of hybrid Poplars as a substitute for natural habitats. 
 
Bulgaria reported that despite the large number of rivers, streams, dams and lakes there was an 
adverse water balance and the natural vegetation along the biggest river valleys, coastal areas, sea 
coast and small rivers was insufficient and in poor condition. Along the Danube river and on the dikes 
and along the banks of inland rivers a Willow strip with a width of 10-15 m was maintained to control 
erosion. Logging was carried out every 3-4 years or more on narrow strips along the river in order to 
preserve the integrity of the protective plantations. 
 
Canada reported that in British Columbia the Environmental Farm Plan and associated Beneficial 
Management Practices programmes considered Poplar and Willow species as viable plant choices for 
vegetative buffer, shelterbelt and riparian management. Closure of the Shelterbelt Centre resulted in 
shelterbelts decreasing annually. In Alberta, revegetation of a Valley along a saline lake was being 
achieved using adapted hybrid Poplar initially to nurture other species to grow within their protection. 
Additionally, Balsam Poplar was tested and screened for salinity tolerance for use along lakes created 
by mining of oil sands. In Saskatchewan Poplars and Willows were considered acceptable species for 
reclamation of roads, mines, water crossings and oil and gas developments. In New Brunswick field 
testing of 8 native North American Willows was being undertaken to assess their suitability for 
rehabilitating degraded sites. 
 
The Peoples’ Republic of China reported that the carbon fixation ability of forests in China was 
primarily driven from forest plantations and Poplar plantations had great potential in carbon 
sequestration and carbon sinks due to their fast growth and high productivity. Many studies and 
research projects were undertaken by various research institutes and universities throughout China 
on the growth and density of Poplars, their carbon sequestration rates and, carbon storage capacity. 
The carbon storage of Poplar plantations accounted for 16% of total plantations storage in China. 
Large differences existed in regional carbon storage capacity of Poplars. Extensive trials were 
undertaken to assess the effects of different silvicultural practices that could increase the carbon sink 
capacity of Poplar plantations in China that included: i) water drip irrigation; ii) fertilizer applications; 
and iii) intercropping. 
 
Combatting desertification and restoration of severely degraded sandy and loess lands with different 
combinations of Poplar species and clones in different land-use combinations with agriculture and 
shelterbelts have proven successful in the Three North Shelterbelt region and the Western Region. 
Embankment plantings and restoration of the flood plains of the Yangtze, Huai and Yellow Rivers and 
their tributaries in Central-eastern China have succeeded in increasing the ecological and social benefits 
of flood control but also created an extensive, valuable Poplar resource that had stimulated economic 
benefits for communities and enterprises. Research had shown that Poplar plantations in the flood plains 
resisted wind erosion, improved water storage in surface soil, and to some extent, also enhanced soil 
permeability. 
 
Croatia reported that the strategy for genetic characteristics preservation of autochthonous Poplar 
was to ensure the optimal quality of natural restoration, prevent the loss of biodiversity in successive 
generations and preserve the indigenous genetic base. Plans for environmental management on 
protected areas insist upon full replacement of Canadian Poplar clones with European Black Poplar 
over the next 50 years. 
 
France reported that a study in the Poplar plantations of the Champagne-Ardenne region compared 
biodiversity according to several taxa (vegetation, insects, birds), present in the Prairie, the Poplar 
plantations and semi-natural forests in the three large alluvial valleys of Northeast France. 
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India reported that studies showed that P. ciliata was an effective nurse crop for shade tolerant Abies 
pindrow and Picea smithiana. Fluoride contaminated irrigation water severely impaired stomatal 
conductance, photosynthetic CO2 assimilation and chlorophyll fluorescence yield of P. deltoides. 
 
Italy reported that there had been a perception in the past that Poplars had a negative impact on the 
environment because they were artificially planted and intensively managed (often in monocultures) 
and susceptible to insects and diseases. Recent studies have shown that the use of Poplars resistant 
to insects (Woolly Poplar Aphid) and foliar diseases can provide valuable carbon sinks and help to 
restore degraded lands. A new study was identifying the key adaptive traits of P. nigra and their 
impacts on river hydrology; assessment of the hydrology parameters required for modelling plant drag 
force and river hydrology for a broad range of flow velocities (including flood levels) and parameter 
identification and validation of models relevant in river flow modelling and riparian vegetation 
management plans. 
 
New Zealand reported that shallow landslides were a nation-wide problem, particularly on pastoral hill 
country grazed by livestock. A study was undertaken to determine the reduction in landslide 
occurrence at 65 sites planted with spaced trees (53 × Populus, 6 × Salix, 6 × Eucalyptus) following 
rainstorm events. The study verified the large benefit from wide-spaced tree planting on sites 
susceptible to shallow landslides. In another study, following a severe storm that hit parts of coastal 
Hawke’s Bay in 2011 that caused major slipping, infrastructure damage, and stock and pasture 
losses, data were measured from 86 sites with trees, and 25 sites with pasture (control sites). Results 
showed that mature plantings of groups of both Poplar and Willow reduced slipping within a zone of 
about 10m of the trees to almost zero. Where plantings had a mean DBH of <20cm, their 
effectiveness was reduced dependent on spacing.  
 
Heavy rain in April, 2011 caused significant erosion and flooding in coastal southern Hawke’s Bay, 
New Zealand that affected 110 farm properties. A questionnaire survey was carried out and farmers 
were interviewed, to collect information on the economic costs of the rain storm event. Almost 75% of 
all properties affected by the storm had to destock immediately, at an average cost of $94,600/farm. 
Recovery measures, such as aerial reseeding on slopes, cultivation, cropping and reseeding on the 
flats, had an average cost of $20,100/farm. Infrastructure damage from slippage (fences, dams, 
tracks), silt (dams, culverts, flats, drains, yards, swimming pool), forest debris (damming streams) and 
water (bridges, water tanks), had an average repair cost of $84,250/farm. The effectiveness of tree 
conservation plantings in preventing or reducing slippage was assessed, with farmers giving excellent 
or good effectiveness ratings for 94% of Pine plantations, 76% of Poplar plantings, and 73% of Willow 
plantings. Mitigation measures following the storm event included: retiring land and planting pine 
plantations (73% of mitigation expenditure); and planting Poplar and Willow poles (21% of mitigation 
expenditure). A decision support tool to assist farmers in identifying erosion-prone sites on their farm 
and provide planting and management recommendations (spacing, tree species, tree clone) for 
increasing soil stability was developed. 
 
New Zealand reported that the flowering times, and the quantity and quality of pollen produced by the 
Willow clones in the National Willow Collection at Aokautere, were measured in a Trees for Bees 
project by Landcare Research in 2014. The selection of the best Willow clones for pollen production, 
from the more than 200 Willow clones in the collection, representing 38 species and 21 hybrids, were 
able to provide a continuous source of pollen from late winter to early summer (July – December). 
The results were published in the booklet ‘Winning with Willows’ (Newstrom-Lloyd et al. 2015) for 
distribution to beekeepers and farmers. 
 
Romania reported that Poplars and Willows were used in the past on a large scale for the creation of 
shelterbelts for the protection of roads, streams and communication ways. Together with other forest 
species, Poplars and Willows were utilized to restore degraded lands. 
 
Serbia reported that Poplar research related to the site and landscape improvement included 
investigation of symbiotic relationships between Poplars and mycorrhizal fungi in different 
environments (natural stands and degraded soils) and the effect of Poplar plantation on microclimatic 
conditions. The community of mycorrhizal fungi could be a useful indicator of environmental stress.  
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Slovenia reported that Studies showed that Poplar seed hair fibres were hollow hydrophobic 
microtubes that contained lingo-cellulosic material coated with a hydrophobic waxy coating that can 
replace extremely expensive hydrophobic nano-cellulose fibers. 
 
Spain reported that in 2016, a research project to optimize the management and sustainable use of 
forests genetic resources in Europe (GenTree) commenced with 22 partners. The objective was to 
improve the knowledge and the tools for the conservation of forest genetic resources, in order to 
ensure forestry materials coped with climate change and societal expectations. The project will define 
new strategies for the conservation of genetic resources for forests in Europe, enlarge the database 
used by the breeding programmes, and integrate the new strategies for conservation and genetic 
improvement in adaptive management to climate change in forests. GenTree will work with the most 
important (socially, ecologically and economically) 12 species in Europe that included Populus nigra. 
 
Sweden reported that Several studies were undertaken on how the cultivation of fast-growing Poplars 
and Willows impacted biodiversity, carbon storage, soil carbon, water quality and flow and the 
extraction of toxic elements from soil. Willow studies focused on the climate effects of their use for 
bioenergy and the impacts of treated water waste irrigation on Willow growth.  
 
Turkey reported that rows of shelterbelts and windbreaks around fields or alongside roads, 
watercourses, and ditches were planted and plantations established for centuries by farmers in Anatolia 
to provide environmental protection and wood production functions. The Poplar clone “I-45/51” and the 
indigenous Black Poplar clones of “Gazi (TR-56/52)” and “Anadolu (TR-56/75)” were tolerant to extreme 
site conditions and cultivated for environmental protection. Further studies on P. nigra to test cold, 
drought and salt resistance were undertaken and results were being incorporated into tree breeding 
programmes to provide new tolerant clones for future plantings. 
 
The United States of America reported that Native Poplars and Willows were used extensively for bank 
stabilization along streams, rivers, lakes, and reservoirs where erosion occurred. Advantages were both 
environmental and economic as natural materials were low cost, provided native habitat, minimized 
flooding, and were self-sustaining. Poplars and Willows were used across the country for forest 
restoration purposes. In the Lower Mississippi Alluvial Valley, Eastern Cottonwood was being used as 
nurse crop for carbon sequestration and to catalyse natural forest restoration on former agricultural land. 
Hybrid poplar was used to restore forest cover on landscapes degraded by surface mining in the 
Appalachian region of the Eastern USA, while Aspen was applied for the same purpose in the Western 
USA. Willow biomass crops promoted avian and small mammal biodiversity in an industrial landscape in 
New York. Hybrid Poplar plantations were used to provide forest greenspace in urban environments of 
the Mid-western USA. 
 
B) PHYTOREMEDIATION OF POLLUTED SOIL AND WATER 
 
Argentina reported that in Mendoza, commercial Poplar plantations irrigated with household water 
waste showed positive health and growth results. 
 
Phytoremediation projects being undertaken in Canada included: i) Hybrid Poplar in British Columbia 
on decommissioned landfill to absorb leachate from reaching groundwater; ii) Willow for restoration of 
salt-impacted sites such as shorelines of pit lakes, peatlands and seepage sites in Alberta oil sands; 
iii) Willow for uptake of municipal waste water and bio-solids in Quebec; and iv) Genomic tools on an 
industrial scale in Alberta to speed up site reclamation by evaluating taxonomic and functional 
diversities of the soil microbiome associated with Aspen roots to improve the reclamation process of 
returning disturbed sites to resilient and functioning ecosystems. 
 
Chile reported that the Alamo Company Santa Marta S.A. undertook a project to study the current 
system of treatment of leachate from their landfill by growing selected Poplar species to absorb the 
secondary effluent treatment. The research will test the role of different Poplar varieties as a “Green 
filter”; assess tree responses to the effluent by measuring growth, physiology, accumulation of salts 
and presence of pests; assess effects on the soil (chemical and physical), surface vegetation and 
erosion control; and define the technical guidelines for management of the application of secondary 
effluent in “Green filters”. 
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Notable recent research in China on phytoremediation of Poplars included: i) Effects of domestic 
waste water on soil microbial community, biomass and enzyme activities that showed that when the 
irrigation volume was 600-900 m3·hm-2, the amount of soil microorganisms, the content of soil 
microbial biomass and the enzyme activity were highest, but as irrigation volume increased the soil 
microbe amount decreased and the soil physical and chemical properties also decreased; ii) Effects 
of compost sludge on two varieties of P. euramaricanacl “Lingfeng3” and P. euramericana “Guariento” 
showed that heavy metal elements such as Cu, Zn, As, Hg mainly accumulated in roots, and Cd 
mainly accumulated in leaves but with the addition of sludge, the accumulation of heavy metal in 
leaves, stems and roots increased, especially in roots; iii) Effect of irrigation with different dilutions of 
paper mill effluents (PME) on growth and nutrient status of P. tomentosa seedlings that showed that 
PME irrigation had no significant effect on the pH and available P content of soil, while percentages of 
organic matter, total N, and available N increased significantly with increasing concentration of PME 
which promoted the growth of P. tomentosa seedlings, and increased plant nutrient status and soil 
fertility; iv) Effects of Cd, Zn and Pb pollution on biomass, heavy metal concentration and total uptake, 
bioaccumulation coefficient (BCF), transportation factor (TF) in 14 Poplar and Willow species showed 
that with the increasing of heavy metal concentration in soil, heavy metal concentration and total 
uptake in Poplar and Willow species increased significantly, BCF decreased, whereas TF showed no 
change; and v) Absorption and enrichment of heavy metal elements by leaves of P. euramericana cv. 

“Neva” tested in 3 forest locations showed that Pb，Cd，Cu and Zn in soil could be absorbed but in 

different capacities of absorption and accumulation.  
 
France reported that in recent years, two projects were established to evaluate the phytoremediation 
properties of short-rotation coppice of 14 different Poplar genotypes on three contaminated sites. 
 
The Islamic Republic of Iran reported that agricultural lands South of Tehran get a large quantity of 
urban wastewater unsuitable for cultivation of agricultural crops. A pilot plantation of P. nigra was 
planted on private land and rooted cuttings were given to farmers free of charge by the Government. 
Preliminary results showed that the Poplars grew well. Salix alba, S. acmophylla and S. fragilis were 
evaluated for their resistance to Cd, Pb, Cu and Zn accumulation. Results showed that all 3 species 
accumulatedw Zn and Cd, S. alba and S. fragilis with more Pb accumulation and S. acmophylla with 
more Cu absorption. These Willow species were chosen for amenity planting in urban green spaces 
in Tehran. 
 
Italy reported that recent phytoremediation research and studies included: i) Use of high density 
Poplar or Willow plantations (10,000–15,000 stems/ha) to improve the quality of water and soil 
polluted by heavy metals, water-soluble nitrogen and organic xenobiotic compounds; ii) Short-
Rotation Coppice Poplar clones (2-5 year rotations) can be absorb many pollutants or degrade them 
through biochemical processes that can be established in the rhizoshphere; iii) P. nigra var. “Italica”, 
with Paulownia tomentosa and Cytisus scoparius, grown in combination, can bio-remediate soil 
historically contaminated with heavy metals and hydrocarbons; and vi) Hybrid Poplar “Limatola” was 
tested for high levels of Cr, Zn and heavy hydrocarbons from industrial waste. 
 
Serbia reported that phytoremediation research studies carried out included: i) Salix alba clone 
“V-158” was evaluated for tolerance to Pb, Cd, Ni and diesel fuel and showed potential for 
phytoremediation and re-development of co-contaminated sites with moderate levels of polluters; 
ii) Willow clones of Salix alba, Salix matsudana and Salix nigra were tested at high Cd concentrations 
that showed that S. nigra and S. matsudana had a high tolerance irrespective of Cd concentration; 
iii) White Poplar (Populus alba L.) clones “Villafranca”, “L-12”, “L-80” and “LBM”) were tested for Ni 
concentrations that showed that “L-80” and “L-12” could be used in phytoremediation of sites 
contaminated with nickel in lower concentrations; iv) Poplar and Willow species and clone tolerance to 
crude oil showed different potential for phytoremediation of crude oil contaminated soils with the 
emphasis on Poplar clones "Bora", "Pannonia" and Willow clones “347” and “107/65/9”; and 
v) Populus deltoides and Salix viminalis clones were tested on dredged river sediment. Preliminary 
results showed potential of selected clones for phytoremediation. 
 
Slovenia reported that a study tested the suitability of reeds and Poplar clones “I-214”, “Lux”, “Guardi” 
and P. alba cl. “Villa Franca” in wetlands and sand filter for the use of treated water waste with a high 
salinity. Results showed higher biomass yield with treated water waste use. Poplar, cl. “I-214” and 
P. alba cl. “Villa Franca” had higher growth and salt resistance than clones “Lux” and “Guardi”. 
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Tunisia reported that due to agriculture, mining, industrial, and urban discharges the risk of soil 
pollution had become an issue. In the North, studies showed pollution of land and water courses with 
Zn, Cu, Cd the Pb and other elements. Poplars and Willows were being tested for their 
phytoremediation capacity to grow on contaminated soils, take up pollutants produce biomass and 
sequester carbon. Two new research programmes included: (i): Behaviour of forest species (Poplar 
and Willow included) resistance to abiotic environmental constraints including (water, salt and metal 
stress); and (ii): Phytoremediation or rehabilitation of contaminated sites through the use of forest 
species (Poplar and Willow included). They also aimed to develop the knowledge and techniques 
needed to better control and manage the use of forest species in the rehabilitation of contaminated 
sites. The study was testing the behaviour of the Black Poplar, White Poplar and Willows for 
resistance to salinity and selected toxic ions. They will also provide valuable results on the 
adaptability of selected clones to the stress applied as well as their ability for phytoremediation. 
 
Turkey reported that Populus tremula x Populus alba (genotype “INRA 717-1B4”) was exposed to two 
consecutives Cd concentrations in order to better understand the cumulative effects of Cd. The positive 
results showed that this Poplar clone was a suitable candidate for phytoremediation applications. 
 
The United States of America reported that Poplars and Willows were deployed as streamside buffers, 
vegetation filters, vegetative caps, and in situ phytoremediation plantings. Most phytoremediation 
applications were installed streamside buffers and vegetative filters, although in situ applications were 
increasing. The application of genomics and biotechnology to phytoremediation applications showed 
great promise as transgenic plant material and beneficial endophytes were developed with enhanced 
ability to sequester or metabolize contaminants.  
 
IV. GENERAL INFORMATION 
 
1. ADMINISTRATION AND OPERATION OF NATIONAL POPLAR COMMISSIONS 

This section reports issues related to administration and operation of National Poplar Commissions 
(NPCs) or their equivalent Organizations. NPC highlights reported include: (a) Changes in the 
composition of the Commission, amendments to its statutes, changes of office bearers, etc.; 
(b) Meetings, congresses, study tours and other activities noteworthy at the national level; and 
(c) Difficulties encountered by the Commission in the course of its work; and (d) Lessons learned. 
 
Argentina reported that the Under-Secretary of Development Industrial Forestry (SSDFI) of the 
Secretariat of Agriculture, Livestock and Fisheries (SAGyP) of the Ministry of Agro-industry (former 
Ministry of Agriculture, Livestock and Fisheries (MAGyP) is the national body with competence in 
forest cultivation and industrial forest production). The National Poplar Commission of Argentina 
advised that SAGyP promoted and cultivated the Salicaceae. The Chair and the Secretariat of the 
NPC of Argentina were institutionalized within the SSDFI. Furthermore, since 2005 the Argentina 
NPC ha organized Salicaceae events to exchange knowledge and technology between scientists, 
academics, growers, extension workers wood industries, users, entrepreneurs, authorities and 
students in both agriculture and forestry. The International Salicaceae Congress in Argentina 
(national and international participants) was held 19-21 March, 2014 with the theme "Willows and 
Poplars for Rural Development".  
 
Belgium reported that the Flemish Poplar Committee met in 2016 to interact, collaborate and seek 
opportunities for the future of Poplar and Willow in Flanders. An annual meeting was held to share 
knowledge and technology on Poplar and Willow culture. The Walloon Regional Poplar Commission 
was restructured in 2015 but remained within the High Council for Forest and Wood Industry. The 
Hainaut Populiculture Centre (founded in 1959) has 300 members that arranged a symposium and 
2 field excursions each year. During the period, focus was on the Poplar Woolly Aphid pest, the 
current state of Poplar cultivars in Europe, the quality of Poplar wood and agroforestry systems with 
Poplars. The BOSFORUM was established in 2016 to develop a long term vision for forestry, share 
knowledge and technology and set production targets in Flanders, including for Poplar species.  
 
Canada reported that the Poplar and Willow Council of Canada (PWCC) that functioned as the 
National Poplar Commission was recognized as representing the country nationally and 
internationally relating to growth, production and utilization of Poplars and Willows. The PWCC was 

an incorporated not‐for‐profit organization established in 1978. In 2014 approval was granted from 
Corporations Canada to formally change its name, which was previously the Poplar Council of 
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Canada, to recognize the increasing importance of willows, particularly in environmental applications. 
Membership continues to decline, reflecting the ongoing economic difficulties and consolidation in the 
Canadian forest industry sector. In recent years, the decline in membership has been partially 
mitigated by new members from outside Canada, particularly from the USA (one corporate member 
and several individual members). Discussions were on whether to potentially amalgamate the PWCC 
Canada and USA organizations. An Annual General Meeting was held in different locations across 
Canada to include technical and field sessions, often in conjunction with other related meetings or 
conferences (e.g. 6th International Poplar Symposium, Vancouver, 2014). A record of each meeting 
was published on the website, as well as a photo library of field sites and technical papers presented. 
 

The day‐to‐day operations were managed by an Executive Committee (two part‐time staff members) 
but most activities were undertaken by Working Groups: i) Genetics and Breeding that maintained the 
Council's Poplar and Willow clone directory, an electronic, searchable database of Poplars, Willows, 
and their clones; ii) Pesticides that assessed the range of pesticides currently available that were 
appropriate for use on Poplars and Willows, but not currently registered for this use, and works to get 
the appropriate pesticides registered for use in short rotation intensive culture Poplar and Willow 
crops; and iii) Environmental Services and Bioenergy to improve acceptance of the use of Poplars 
and Willows for accredited environmental services technologies and the potential for use of Poplars 
and Willows for bioenergy. 
 
Chile reported that the NPC, Chile ceased in 2006 but in 2015 the Poplar Technology Centre at the 
University of Talca, in conjunction with the National Forestry Corporation (CONAF) and other key 
stakeholders reactivated the NPC to encourage the cultivation, conservation and use of hybrid 
varieties of Poplar as an alternative, ecologically viable and economic land-use in Chile. Active 
working groups of the reactivated NPC included: i) Genetics, Conservation and Improvement; 
ii) Harvesting and Utilization; iii) Pests and Diseases; iv) Silviculture; v) Environmental Applications; 
vi) Sub Group on Nomenclature and Registration of Varieties.  
 
During the period, 3 major national events were hosted by the NPC Chile with international guests: 
i) "Progress of model forestry for wood energy in Central Chile, using hybrid Poplar”, with international 
guest Dr. Juan Bustamante, National University of Cuyo, Mendoza, Argentina (2013); ii) "Model 
forestry for wood energy in the Central regions using Poplar hybrids" with international invited guest 
Mr. Esteban Borodowski" (2014); and iii) "Technical innovations in characterization of Poplar wood for 
higher value-added applications", invited international guest Dr. Joris Van Acker, University of Gent, 
Belgium (2015). 
 
The Peoples Republic of China reported that the National Poplar Commission of China was established 
in 1980 and renamed as the Poplar Special Commission (PSC), a secondary sub-society of the Chinese 
Society of Forestry (CSF) in 1998. The PSC secretariat is affiliated to, and located in, the Research 
Institute of Forestry, Chinese Academy of Forestry, Beijing. Under the Chinese Society of Forestry (CSF) 
leadership, the Poplar Special Commission (PSC) was active in annually organizing and hosting 
conferences or meetings of the CSF on scientific and technical themes as well as several meetings of the 
board during the last four years. In some cases, the PSC was also involved in public discussions, 
technical consulting activities and technical advice to relevant organizations dealing with Poplar and 
Willow culture.  
 
Croatia has been an internationally recognized state since 15th January, 1992, and the first initiative 
for membership in the International Poplar Commission was sent on to FAO in Rome on 9th March 
1992. Croatia became a member of the IPC at the 19th session in Zaragoza, Spain in 1992, the same 
year the country was an internationally recognized independent state. The Minister of Regional 
Development, Forestry and Water Management hosts the Croatian National Poplar Commission. 
 
France reported that the NPC was a professional body representing Poplar sector members that 
included nursery managers, growers, wood industries, users, researchers, academics and authorities. 
The main aims were to improve and share Poplar germplasm, knowledge and technology within 
France, Europe and internationally, particularly in improved germplasm, silviculture, wood quality, 
protection from insects and diseases, promotion (growing and use) and the conservation and 
sustainable management of indigenous resources. 
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Germany reported that the appointed Chair of the NPC was from the Department of Rural Regions, 
Plant Production, Forestry and Forest Products, under the auspices of the Federal Ministry of Food 
and Agriculture that also hosts the NPC Secretariat. 
 
India reported that the current Executive Committee members of the National Poplar Commission 
were elected in February 2012, Chaired by the Director General, Indian Council for Research and 
Education, Dehradun. Members of the NPC Executive Committee represented the key authority, 
research, education, grower, industry, user, community, farmer, horticulture and NGO stakeholder 
groups. 
 
The Indian National Poplar Commission meetings included: i) November, 2012, that recommended 
expanding the scope of the NPC to cover fast-growing species other than Poplar and Willow and a 
working group appointed to explore this change in scope and to establish a network to link all 
stakeholders of Poplar and Willow for sharing information; and ii) March, 2013, that recommended 
increasing availability of superior Poplar planting material and cultivation technology to farmers in 
Eastern Uttar Pradesh to increase their productivity; advocated a Poplar wood purchase policy and 
notional support price; and highlighted the need for increased capacity building and extension to 
farmer growers. 
 
The 46th Executive Committee Meeting of the IPC held at Dehradun, India, 2012 advocated reforms 
to the IPC to make it more broad-based by including “other” fast-growing species in its domain. 
However, the formal procedures and reform for the required changes are lengthy within the IPC, 
COFO and the FAO. When the reforms are formalized within the IPC, then matching changes will 
need to be made in the Indian National Poplar Commission to enhance their role in Indian Forestry. 
 
The Islamic Republic of Iran reported that the NPC had members from government, research, 
university, growers, wood industries and insurance companies. The NPC hosted public meetings 
twice a year and examined the issues and problems related to Poplar culture. The NPC had various 
sub-committees on topical issues that included Production Systems; Genetics, Conservation and 
Improvement; Harvesting and Utilization of wood; Insects, Pests and Diseases; and Socio-economic 
aspects. 
 
Italy reported that the National Poplar Commission of Italy, established in 1962, was abolished by 
effect of Decree No 95, July 2012. Three years later, according to Decree No 17132, 13 March, 2015 
the National Poplar Observatory was established by the Ministry of Agriculture and Forestry, which 
replaced the NPC. In 2015, the National Poplar Observatory was fully activated with representatives 
from Government, regions, producers, industry and research institutions and universities. In March 
2012, the NPC held their last annual convention on “Poplar in the Green Economy”. About each 
6 months the “Wood-chain Working Group” continued to hold workshops, technical seminars and, 
conventions regarding different aspects of Poplar culture. 
 
The New Zealand Poplar Commission was hosted at the New Zealand Institute for Plant & Food 
Research Limited. While the New Zealand Poplar Commission has not met formally, technology 
transfer has happened through other technology transfer and informal networks. 
 
Romania reported that the National Poplar and Willow Commission operated within the National 
Forest Administration, the state-owned forest administrator. The institutional arrangements had not 
changed during the period. The working groups included: i) Genetics, Improvement and Conservation; 
ii) Crop Technologies; iii) Protection from Pests and Diseases; iv) Wood Harvesting and Utilization; 
and v) Applications in Environmental Protection. 
 
Serbia reported that the National Poplar Commission had not been reformed since the disintegration 
of Socialist Federal Republic of Yugoslavia in 1992. The Institute of Lowland Forestry and 
Environment Novi Sad had been responsible for support to Poplar and Willow cultivation and use 
since that time. 
 
Slovenia became an IPC member on 25 May 2000. The Scientific Board of the Slovenian Forestry 
Institute appointed a representative to the National Poplar Commission of Slovenia on 20 December 
2013 to coordinate the promotion and exchange of ideas and materials between Poplar and Willow 
researchers, producers, users and landowners. 
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Spain reported that the composition and functioning of the NPC was regulated by order 
PRE/1874/2005 which was remodified by the Order PRE/845/2013 placing the Secretariat under the 
Director General of Rural Development and Forestry Policy with the Ministry of Agriculture, Food and 
Environment. The NPC promoted coordination and cooperation between authorities, researchers, 
academics, producers, wood industries, users, investors and others interested in Poplar and Willow 
culture. The main activities undertaken during the period included a NPC meeting (2014) to review 
institutional arrangements as detailed in Order PRE/845/2013 and to generate discussions on topical 
issues relating to Poplar and Willow culture: i) Whether a forest crop or an agricultural crop (e.g. forest 
land-use constrained by regulations and statutory requirements that did not apply to non-forest land-
use); ii) Lack of European research on Poplar that had a higher socio-economic importance than 
many other species being researched; iii) Review of working groups and expert leadership to include 
Legal Frames, Wood Markets, Technical Guide for Plantation Management, Environment and 
Biomass Production and iv) Need for a good website to share information with members. The NPC 
considered that they lacked coordinated Poplar and Willow data on nursery production, areas by 
species, harvesting, production plants, utilization, forest products, phytosanitary issues, market prices 
etc. An additional problem was a lack of an allocated budget to support working groups and for 
participation in IPC events. 
 
Sweden reported that the NPC was active during the period with several annual meetings of the 
board as well as an annual meeting for the general public, with elections of the board, and 
accompanied by excursions to different hosts where issues of interest for Salicaceae were presented 
and discussed. The NPC was officially recognized as a non-profit association. The government 
declared the Swedish University of Agricultural Science the Secretariat for the NPC in 2012.  
 
Turkey reported that the NPC was formed in accordance with the regulation adopted by the National 
Assembly of the Turkish Government in 1964. The 8th National Poplar Commission gathered in 2014 
to address issues and recommended solutions facing Poplar researchers, producers and wood 
processors. Each year education on Poplar cultivation was given to the students of the Faculty of 
Forestry. A new book ‘‘Poplar Cultivation In Turkey (Selected Clones, Nurseries, Plantations Pests 
and Diseases, Wood Yields, Economics and Wood Properties)’’ was published in Turkish and 
English. 
 
The USA reported that the National Poplar Commission was inactive over the reporting period.   
 
2. LITERATURE 
 

Since the last session in 2012, thousands of topical scientific and technical papers on Poplars and 
Willows were published by IPC member and non-member countries. A separate Working Paper 
(IPC/16) detailing these publications by country was prepared and will be available on the IPC 
website. 
 
3. COLLABORATION WITH OTHER COUNTRIES 

This section reports collaboration with other countries for the international exchange of germplasm, 
knowledge and technology in the cultivation of Poplars and Willows. 
 
Argentina reported that at the 22nd Session of COFO, 2014, a presentation was made at the IPC side 
event on the role of the IPC in the cultivation of Poplars and Willows in Argentina. The NPC Argentina 
provided the Secretariat for preparation of the IPC Newsletter, published each quarter. 
 
Belgium reported that “Designing Trees for the Future”, an Integrative European Research 
Infrastructure project, aimed to integrate, develop and improve major forest genetics and forestry 
research infrastructure. It provided the wider European forestry research community with easy and 
comprehensive access to currently scattered sources of information (including genetic databanks, 
forest modelling tools and wood technology labs) and expertise. Ghent University Laboratory of Wood 
Technology and the Research Institute for Nature and Forest were involved in the transnational 
access work with some focus on Poplar. Additionally, the Ghent University, Laboratory of Wood 
Technology; the Research Institute for Nature and Forest; and the Flanders Institute for Biotechnology 
contributed Poplar selection and breeding work to the EU project “Novel tree breeding strategies” 
coordinated by INRA, France.  
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Bulgaria reported cooperation (13 Poplar clones tested in two test areas for the production of 
biomass) in a European-wide project on Poplar clonal selection to spread the results of breeding 
activities to the benefit of growers and users and exchange of Poplar clones. The project was 
coordinated by the Bavarian Office for Forest Seeding and Planting on behalf of the Bavarian Ministry 
for Nutrition, Agriculture and Forestry.  
 
Canada reported that at the international level, members of PWCC were actively involved in the 
activities of the International Poplar Commission. Barb Thomas was elected, and Jim Richardson was 
co‐opted, to the Executive Committee of the IPC. Jim Richardson co‐authored the flagship IPC work 

“Poplars and Willows: Trees for Society and the Environment” co‐published by FAO and CABI in 2014 

and made available freely on the FAO‐IPC website in 2015.  
 
Chile reported that the Poplar Technology Centre formalized an agreement with the Thünen Institute 
of Forest Genetics, Germany, for the exchange of genetic material of 42 Poplar varieties of 
P. trichocarpa, P. deltoides, P. maximowiczii, and P. nigra to be established in clonal trials in 2016, in 
various locations in Germany. 
 
The Peoples Republic of China reported that exchange of scientific materials and research 
knowledge and technology to promote Poplar and Willow culture has frequently been undertaken 
between specialists from China with their counterparts in Italy, USA, Canada, Germany, France and 
the United Kingdom. 
 
Croatia reported that international collaboration by the Croatian NPC was established through the 
Ministry of Regional Development, Forestry and Water management with the Forestry Faculty, 
Zagreb, the Croatian Forest Research Institute and the Croatian Forests Ltd in the promotion of 
Poplar and Willow culture. Additionally, there has been exceptional cooperation with Bioversity 
International (EUFORGEN), Rome, Italy; Forestry Research Institute, Sárvár, Hungary; and CRA-ISP 
Casale Monferrato, Italy. 
 
Germany reported that within the scope of research projects individual cultivars were exchanged 
between research institutions. For instance, cultivars bred at the University of Minnesota, USA were 
made available for further scientific studies and field trials in Poland, Lithuania and the Russian 
Federation via the Thünen Institute for Forestry Genetics. Equally, different cultivars of the hybrid 
Aspen of the Thünen Institute for Forestry Genetics were passed on to the aforementioned countries. 
Additionally, tissue specimens, mostly leaves, were exchanged between institutions worldwide for 
genetic tests to differentiate individuals of different sections and species as well as to reconstruct 
crossbreeds and to resolve genealogies of multiple crossbreeds. In this context, existing collections 
and field tests with defined material were helpful. 
 
India organized the 24th Session of the IPC and the 46th Session of its Executive Committee during 
October 29 to November 2, 2012. The Forest Research Institute, Dehradun obtained cuttings of one 
cultivar of Salix alba from Hungary. 
 
New Zealand reported that an international Poplar and Willow meeting was hosted in Gisborne in 
2012 that show-cased the use of Poplars and Willows in restoration of degraded landscapes. Formal 
papers were presented and field trips to highly erodible sites demonstrated the erosion vulnerability 
issues and the potential for Poplar and Willow culture for restoration of these sites. 
 
Romania reported that the testing of poplar clones from EU member states for the use in short-
rotation coppice was being coordinated by ASP Teisenndorf, with national partner, the National 
Institute for Forest Research and Development. An inventory, characterization and mapping of Black 
Poplar in the Danube Delta Biosphere Reserve were carried out by the Danube Delta Biosphere 
Reserve Administration financed by the South East Europe Transnational Cooperation Programme. 
 
Serbia reported collaboration with other countries that included: i) Agreement between the Institute of 
Lowland Forestry and Environment and the National Cultivar Testing Association of Belarus for 
testing of Salix alba L. clones “Bachka”, “Drina” and “Volmianka” that were registered during the 
reporting period; ii) Project between the Institute of Lowland Forestry and the Biological Research 
Centre of the Hungarian Academy of Sciences as partners in the EU IPA cross border program to 
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improve drought, salt and heavy metal tolerance of Poplar; iii) In the framework of a project 
coordinated by the Bavarian Seed and Nursery Production Centre, ASP Teisendorf, the Institute of 
Lowland Forestry and Environment exchanged genetic material and established a network of trials for 
testing of Poplars for biomass production that will be reported at the 25th Session, IPC in Berlin. 
 
Slovenia reported that the main cooperation with other countries in the period was between the 
Slovenian Forestry Institute and the Research Institutions in Austria (BFW), Belgium (INBO 
Geraardsbergen), Croatia (Forestry Faculty in Zagreb), Germany (Bavarian Office for Forest Seeding 
and Planting, Teisendorf), Italy (PLF Casale Monferrato, Alasia Franco Vivia, Savigliano), Hungary 
(Forest Research Institute, Sarvar) and Serbia (Institute of Lowland Forestry and Environment, Novi 
Sad) in a Europe-wide collaborative testing of Poplar clones (EU-POP) for Short-Rotation Coppice 
culture. A smaller experimental plot with Willow clones selected in Croatia was established for 
phytoremediation purposes. 
 
Spain reported that INIA-CIFOR exchanged P. alba clones selected for salt tolerance with the 
Republic of Korea. Also INIA-CIFOR and the MAGRAMA-Centre, Seranillo collaborated with fourteen 
other European research institutions under the coordination of ASP-Bayern, Germany in the selection 
of Poplar genetic material to be tested in different environments. 
 
Sweden reported that there were four Swedish members in the Executive Committee and Working 
Parties of the IPC during the period. The new ongoing clone tests for hybrid Aspen and Poplar 
included exchange of genetic materials from other countries, i.e. Belgium, Finland, Italy, Latvia and 
Germany. Sweden had also been involved strongly in the work of International Energy Agency (IEA) 
and is one of the founding countries. During the period Sweden had Task leaders in the IEA 
Bioenergy Task Group. With economic support from Nordic Energy Research the project “Wood-
based Energy Systems from Nordic Forests (ENERWOODS)” was implemented during the period, 
and included management systems with hybrid Aspen and Poplar.  
 
Turkey reported that during this period, the bilateral project, “Poplar Development in Uzbekistan 
(2010-2015)” was carried out with Uzbekistan. 
 
The United States of America reported that there were active exchanges of Poplar and Willow plant 
genetic material from, and to, the USA with many countries around the globe including Brazil, Canada, 
China, India, Italy, Sweden and United Kingdom. USA Poplar and Willow scientists collaborated around 
the world through their IUFRO activities in their area of expertise. 
 
4. INNOVATIONS NOT INCLUDED IN OTHER SECTIONS 

This section lists new innovations in Poplar and Willow research, growing and use. 
 
India reported that a new edible mushroom, Laetiporus sulphureus var. himalayansis var. nov., was 
collected from Salix alba in the Trans-Himalayan part of Leh District. Additionally, the incidence of 
aero-allergy, characterized by lung and throat infection, from P. deltoides seed cotton in Kashmir 
valley during April-May months was evaluated in clinical studies. Lateral pruning (at least 50% clear 
bole) was recommended as a means of reducing cotton menace as well as producing quality timber. 
Alternatively, planting of male and female cultivars in suitable ratio to manage the problem of flying 
cotton was suggested.  
 
Turkey reported that the white seed cotton from Poplar and Willow trees were misconceived as 
causing allergic symptoms. Pollen research was conducted in the atmosphere of many cities on both 
Poplar and Willow. It was found that the allergy symptoms from Poplar pollen were very mild and 
required no treatment. White hairy seeds of Poplar and Willow trees matured and dispersed in the air 
at the time when pollen grains from these plants were not present in the atmosphere. However, at that 
time, pollen from pasture meadows and olive trees were present. 
 
V. SUMMARY STATISTICS 

 
This section highlights new data and information on Poplar and Willow resources, production, 
utilization, trade and future trends extrapolated from member country responses to the IPC 
questionnaire. Statistics related to Poplar and Willow cultivation and management are detailed in 
summary tables by country in Annex 1 and in a summary of country responses to the questionnaire 
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(2012-2015) in Annex 2. These were prepared from the latest information provided by IPC member 
and non-member countries in their Country Progress Reports. For those countries which were not 
able to produce an update or others that provided only partial data, this was supplemented, where 
possible by data from the 2008 and 2012 Synthesis Reports to provide the most complete datasets to 
estimate global totals. As forest inventories and datasets on forest harvesting, utilization and 
marketing of forest products does not, as the norm, differentiate specific Poplar and Willow data, 
countries have had to rely heavily upon extrapolation. Because of the incomplete and extrapolated 
data and inconsistent interpretation of definitions, the data is indicative of the scale of Poplar and 
Willow cultivation and use only. The following tables are available: 
 

Annex 1 

Summary Tables by Country 

Annex 2 

Country Table Summaries 

 
1. Total area of Poplars and Willows 
2. Total Poplars area by function 
3. Total Willow area by function 
4. Indigenous Poplar area by function 
5. Planted Poplar area by function 
6. Indigenous Willow area by function 
7. Planted Willow by area by function 
8. Agroforestry area of Poplars and Willows by 

function 
9. Area afforested and reforested by Poplars and 

Willows 2012-2015 
10. Poplar wood removals 
11. Willow wood removals 
12. Forest Products from Poplars 
13. Forest Products from Willows 
14. Summary of trends on topical issues 

 
1. Argentina 
2. Bulgaria 
3. Canada 
4. Chile 
5. China 
6. Croatia 
7. France 
8. Germany 
9. India 
10. Iran (Islamic Republic of) 
11. Italy 
12. Moldova 
13. New Zealand 
14. Romania 
15. Serbia 
16. Slovenia 
17. Spain 
18. Sweden 
19. Turkey 
20. USA 

 

 
 
1. AREAS 

 
The overall area of Poplars and Willows reported by 27 countries8 was estimated at 102 million ha 
(102,142,631 ha). In 2012, 24 countries estimated 95 million ha; in 2008, 19 countries reported 
79 million ha and in 2004, 21 countries estimated 77 million ha. 
 
The majority of the total (64 million ha = 63%) was indigenous Poplar and Willow formations, of which, 
indigenous Poplars included nearly 54.5 million ha, indigenous Willow stands, nearly 8.5 million ha 
and mixed stands of indigenous Poplar and Willow, about 1 million ha. Planted Poplars and Willows 
were estimated at 31.8 million ha9 of which 31.4 million ha were planted Poplars (99%) and only 
0.4 million ha were planted Willows. Mixed plantings of Poplars and Willows accounted for only 
13,466 ha. Poplars and Willows grown in Agroforestry systems accounted for 6.3 million ha, of which 
Poplars were 6.0 million ha (95%), mixed Poplars and Willows 0.23 million ha (4%) and Willows only 
60,000 ha (1%). 
 

                                                 
8 Including 20 listed reporting countries, plus partial data from the Russian Federation in 2016; Morocco and the 

United Kingdom from 2012; and Egypt, Republic of Korea, Belgium and Switzerland from 2008. 
9 Canada reported 21.8 million ha of planted Poplars and Willows in 2016 of which planted Poplars accounted 

for more than 99%. A significant proportion of this semi-natural resource was previously reported as indigenous 

forest (2012 reported indigenous Poplar 30.3 million ha and planted Poplar only 44,128 ha). This new data has 

impacted the global data for indigenous and planted Poplar resource 
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Indigenous Poplar forests covered significant areas in the Russian Federation (25 million ha), 
Canada (17.3 million ha), the USA (10.2 million ha) and China (1.4 million ha) which account for 99% 
of the global indigenous Poplar resource. Most of the natural Willow resources were located in the 
Russian Federation (7.4 million ha = 86% of global area) and the USA (0.5 million ha = 6% of global 
area), followed by China (0.2 million ha), France (0.13 million ha) and India (0.1 million ha). The 
majority of mixed Poplar and Willow forests were in the USA (0.9 million ha = 92% of global area), 
followed by Spain (34,000 ha). 
 
According to new reporting definitions Canada accounted for 21.8 million ha (up from 44,128 ha in 
2012) of planted Poplar area (69% of the global area) managed as semi-natural forest resources. 
China continued to expand their planted Poplar resource, up from 7.6 million ha reported in 2012 to 
8.5 million ha in 2016 (27% of global planted Poplar area), followed by France, 0.2 million ha, Turkey, 
Iran, Spain and the USA (0.1 million ha each). China also accounted for about 0.3 million ha of 
planted Willow (71% of global total), followed by Argentina with 56,400 ha. According to the definition 
of trees outside forests, Canada estimated their agroforestry/trees outside forests to be 5.6 million 
ha10 (90% of global total), followed by India with 0.3 million ha, New Zealand with 0.2 million ha and 
Islamic Republic of Iran, 0.1 million ha. Although China reported 2.8 million ha of agroforestry and 
trees outside forests in 2012, no data was available in 2016. New Zealand was unique in that their 
agroforestry systems were with mixes of Poplars and Willows, primarily supporting farms to mitigate 
erosion on highly erodible soils on steep lands. 
 
The total area that was afforested or reforested with Poplars and Willows from 2012-2015 as reported 
by 16 countries, totalled 1.1 million ha, of which 1.0 million ha (95%) was with Poplars and Poplar and 
Willow mixed species plantings, 63,383 ha (5%). A notable feature was the reported global Willow 
resource was depleted by about the same area as was planted. China reported the largest 
afforestation/reforestation with 0.97 million ha of Poplar, followed by the Islamic Republic of Iran with 
70,000 ha of Poplars and New Zealand with 62,400 ha of mixed Poplar and Willow plantings in 
agroforestry systems. Other notable plantings were achieved by France, Italy, Romania, Serbia and 
Spain that planted between 5,000 ha and 16,000 ha during the period. India reported the depletion of 
their Poplar resource by 44,900 ha11. 
 
2. FUNCTIONS 

 
Indigenous Poplar resources were overwhelmingly manged for multi-purpose functions (83%) or for 
environmental protection (17%). Indigenous Willows were primarily managed for environmental 
protection (78%) or for multi-purposes (21%). Only in very limited circumstances were indigenous 
Poplars and Willows managed for industrial roundwood or biomass production for fuelwood. On the 
other hand, planted Poplar was managed for multi-purposes (58%), industrial roundwood supply 
(30%), environmental protection (9%) and biomass production for fuelwood (3%). Planted Willow was 
used for industrial roundwood production (66%), multi-purposes (13%), environmental protection 
(12%) and biomass production for fuelwood (9%). The functions of both planted Poplars and Willows 
were strongly weighted by China. Poplars in agroforestry systems were overwhelmingly for multi-
purpose functions (93%) and industrial roundwood production (6%). On the other hand, Willows in 
agroforestry systems were for multiple purposes (59%), biomass for fuelwood production (24%), 
industrial roundwood production (12%) and environmental protection (5%). The agroforestry Poplar 
and Willow functions were strongly weighted by Canada and India. 
 
3. WOOD REMOVALS 

 
Poplar and Willow wood removals for production purposes were reported by 14 countries and 
13 countries reported particular end-uses (Veneer/Plywood, Pulpwood, Sawnwood or Fuelwood/wood 
chips). Poplar wood removals accounted for 48 million m3 of roundwood, of which 35.8 million m3 
were sourced from indigenous Poplar forests (75%) and 12.2 million m3 from planted Poplars (25%). 
Canada accounted for 79%12 and the USA, (21%) of the global wood removals reported from 
indigenous forests. All other significant wood removals reported were from planted Poplars, including 

                                                 
10 Canada reported 27,193 ha of agroforestry/trees outside forests in 2012 
11 India reported a 275,000 ha afforestation/reforestation in 2012. 
12 Canada reported gross harvest data so difficult to isolate the proportions for Poplars and Willows 
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the Islamic Republic of Iran, (5.2 million m3), France (1.8 million m3), Argentina (1.7 million m3), Italy 
(1.0 million m3) and Spain (0.9 million m3). Although the dataset was limited, the reported Indigenous 
Poplar wood removals were used for Pulpwood (44%), Veneer/Plywood (38%), Fuelwood and 
Woodchips (12%) and Sawnwood (6%). The proportions were overwhelmingly weighted by the 
Canada harvest and use. The use of planted Poplar resources were reported to be Pulpwood (55%), 
Sawnwood (23%), Veneer/Plywood (20%) and the remainder for Fuelwood or Woodchips. The 
planted Poplar resource use was strongly weighted by the Islamic Republic of Iran and to a lesser 
extent by France, Argentina and Italy. The Willow wood removals were less than 0.6 million m3, with 
planted Willow resources accounting for 93% of supply. Argentina with 0.4 million m3 of planted 
Willow production accounted for 72% of Willow removals and thus strongly influenced the end-use 
data. Planted Willow resources were used for Fuelwood and Woodchips (51%), Pulpwood (34%), 
Sawnwood (12%) and Veneer/Plywood (35). 
 
4. FOREST PRODUCTS 

 
Forest products uses (Fuelwood, Woodchips, Logs/pulpwood, Wood Pulp, Particle or Fibre Boards, 
Veneer, Plywood and Sawnwood) of indigenous and planted Poplars and Willows were reported by 
14 countries. Because specific Poplar and Willow data was not always available, the data was 
indicative only. Of the total 68713 million m3 of forest products output reported, 440 million m3 (64%) 
was attributed to indigenous forests and 247 million m3 (36%) to planted Poplars. The forest products 
proportions of end use reported for indigenous Poplars were Sawnwood (67%), Wood Pulp (14%), 
Logs/pulplogs (8%), Woodchips (7%), Particle/Fibre Boards (2%) and Fuelwood, Veneer and Plywood 
(2%). The proportions of forest products end use of planted Poplars were Particle/Fibre Board (51%), 
Plywood (17%), Veneer (16%), Wood Pulp (6%), Sawnwood (5%), Woodchips (4%) and 
Logs/pulplogs and Fuelwood (1%). The forest products end use of Willows was reported as 0.5 million 
m3, of which 0.4 million m3 was from indigenous Willows (83%) and 0.1 million m3 was from planted 
Willow (17%). The main uses of indigenous Willow were Particle/Fibre Board (44%), Wood Pulp 
(37%), Sawnwood (14%), Fuelwood (4%) and Logs/Pulplogs and Woodchips (1%). The main uses of 
planted Willow were Fuelwood (62%), Woodchips (23%), Particle/Fibre Boards (11%) and 
Logs/pulwood (4%). 
 
5. TRENDS AND OPINIONS 

 
IPC member countries responded to questions on topical issues to indicate trends in the development 
of Poplars and Willows. In total, 18 member countries and 2 non-member countries responded to the 
questionnaire questions. Their responses on trends to the 9 topical issues as given in Table 14, are 
summarized below. 
 
Trend in Conversion of indigenous Poplars and Willows to Other Land-uses 
 
No change was reported in conversion of indigenous Poplars and Willows with 11 of 20 countries 
responded neutral or no change and 5 countries responded with a decrease. 
 

                                                 
13 Canada reported gross harvest data (hardwoods and softwards), so difficult to isolate the proportion of Poplar 

and Willow data 
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Trend in Private Investment in the Poplar and Willow Sector 
 
Responses indicated that 16 of 20 countries considered that the trend was for an increase in the role 
of the private sector in Poplar and Willow culture, 3 reported no change, 1 was unknown and none 
reported a decrease. 
 

 
 
Trend in the Significance of Poplars and Willows for Productive Purposes 
 
Responses indicated that 15 of 20 countries considered an increase in the significance of Poplars and 
Willows for productive purposes, 4 reported no change, none saw a decrease and 1 was unknown.  
 

 
 
Trend in the Significance of Poplars and Willows for Environmental Purposes 
 
Responses indicated that 15 of 20 countries viewed an increase in the significance of Poplars and 
Willows for environmental purposes, 5 reported no change, none reported a decrease. 
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Trend in Private Investment in the Poplar and Willow Sector 
 
Responses indicated that 16 of 20 countries considered that the trend was for an increase in the role 
of the private sector in Poplar and Willow culture, 3 reported no change, 1 was unknown and none 
reported a decrease. 
 

 
 
Trend in the Significance of Poplars and Willows for Productive Purposes 
 
Responses indicated that 15 of 20 countries considered an increase in the significance of Poplars and 
Willows for productive purposes, 4 reported no change, none saw a decrease and 1 was unknown.  
 

 
 
Trend in the Significance of Poplars and Willows for Environmental Purposes 
 
Responses indicated that 15 of 20 countries viewed an increase in the significance of Poplars and 
Willows for environmental purposes, 5 reported no change, none reported a decrease. 
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Trend in the Environmental Group Rejection of Planted Poplars and Willows 
 
Responses showed that 13 of 20 countries considered that here had been no change in the 
environmental group rejection of planted Poplars and Willows, 4 reported a decrease, 3 were 
unknown and none reported an increase. 
 

 
 
Trend in the Public Acceptance of Poplars and Willows as Important for Natural Resources 
Management 
 
Responses indicated that 14 of 20 countries had an increased trend in public acceptance of Poplars 
and Willows importance in natural resources management, 5 countries reported no change, 1 was 
unknown and no country reported a negative trend. 
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APPENDIX 1: SUMMARY TABLES BY COUNTRY 2015 

TABLE 1: TOTAL AREA OF POPLARS AND WILLOWS BY COUNTRY 2011 
 

Country 
Total Poplars 

& 
Willows 

Total Poplars 
Total 

Willows 

Total Mixed 
Poplars  

& Willows 

Africa 
    Egypt * 7,000  7,000  

  Morocco** 7,500  7,500  
  Asia 

    China 10,443,900  9,972,600  471300 
 India 460,100  317,800  137,300  5,000  

Iran 265,000  250,000  15,000  
 Korea* 1,749  1,749  

  Turkey 408,468  406,381  2,087  
 Europe 

    Belgium* 42,830  37,050  5,780  
 Bulgaria 25,921  25,896  25  
 Croatia 40,423  4,127  16,296  
 France 490,060  360,000  130,060  
 Germany 127,000  49,000  78,000  
 Italy 157,544  134,315  23,230  
 Moldova 9,935  6,681  3,254  
 Romania 110,595  69,905  30,329  10,361  

Serbia 41,410  34,658  6,437  315  

Slovenia 50,099  11,838  15,533  22,728  

Spain 185,086  144,481  4,422  36,183  

Sweden 13,000  4,000  9,000  
 Switzerland* 7,720  7,720  

  UK** 3,310  1,300  2,000  
 Russian Fed. 32,400,000  25,000,000  7,400,000  
 America/Oceania 

    Argentina 117,400  61,000  56,400  
 Canada 44,746,932  44,659,267  87,665  
 Chile 10,492  10,492  

  New Zealand 223,000  
  

223,000  

USA 11,746,166  10,312,694  530,006  903,466  

     TOTAL P&W 102,142,631  91,917,454  9,024,124  1,201,053  

Percentage 100% 90% 9% 1% 

*   2008 data in lieu of no questionnaire response   

** 2012 data in lieu of no questionnaire response   
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TABLE 2: TOTAL POPLARS AREA BY COUNTRY AND FUNCTION 2015 
 

Country Total Poplar 
Area ha 

Total Poplar 
Ind. R/wood 

Total Poplar 
Fuelwood/ 
Biomass 

Total 
Poplar 
Env. & 

Protection 

Total Poplar 
Other Uses 

Africa      

Egypt * 7,000     7,000  

Morocco** 7,500     7,500  

Asia 
 

    

China 9,972,600  5,122,980  853,830  3,497,160  498,630  

India 317,800  289,520  9,440  18,840   

Iran 250,000  217,500  27,000  1,500  4,000  

Korea* 1,749     1,749  

Turkey 406,381  145,700  
 

260,681  
 Europe 

     Belgium* 37,050  34,990  
 

2,060  
 Bulgaria 25,896  

   
25,896  

Croatia 24,127  6,918  
 

1,495  15,714  

France 360,000  232,720  29,600  97,680  
 Germany 49,000  30,500  16,500  2,000  
 Italy 134,315  59,859  5,525  26,706  42,225  

Moldova 6,681  
  

6,681  
 Romania 69,905  10,522  399  58,675  309  

Serbia 34,658  31,379  
 

3,279  
 Slovenia 11,838  651  10,495  692  
 Spain 144,481  129,914  5,366  9,201  
 Sweden 4,000  4,000  

   Switzerland* 7,720  
   

7,720  

UK** 1,300  
   

1,300  

      Russian Fed. 25,000,000  
  

3,750,000  21,250,000  

      America/Oceania 
     Argentina 61,000  50,750  

 
10,250  

 Canada 44,659,267  3,660,744  
 

3,471,167  37,527,376  

Chile 10,492  5,465  1,436  513  3,078  

New Zealand 
     USA 10,312,694  

  
716,384  9,596,310  

TOTAL P&W 91,917,454  10,034,112  959,591  11,934,964  68,988,807  

*   2008 data in lieu of no questionnaire response 

** 2012 data in lieu of no questionnaire response 
 



75 

 

 

TABLE 3: TOTAL WILLOW AREA BY COUNTRY AND FUNCTION 2015 
 

Country Total Willow 
Area ha 

Total 
Willow 
Ind. 
R/wood 

Total Willow 
Fuelwood/ 
Biomass 

Total Willow 
Env. & 
Protection 

Total Willow 
Other Uses 

Africa      

Egypt *      

Morocco**      

Asia      

China 471300 215,400  28,720  209,359  17,821  

India 137,300  7,175  11,720  3,080  115,325  

Iran 15,000  1,500  1,500  10,500  1,500  

Korea*      

Turkey 2,087     2,087  

Europe      

Belgium* 5,780     5,780  

Bulgaria 25     25  

Croatia 16,296  5,031   1,187  10,078  

France 130,060   60  130,000   

Germany 78,000  67,500  3,000  7,500   

Italy 23,230    7,232  15,998  

Moldova 3,254    1,045  2,209  

Romania 30,329  579  251  29,499   

Serbia 6,437  2,157   4,280   

Slovenia 15,533   4  11,491  4,038  

Spain 4,422    4,422   

Sweden 9,000  2,700  6,300    

Switzerland*      

United Kingdom** 2,000     2,000  

      

Russian Fed. 7,400,000    6,290,000  1,110,000  

      

America/Oceania      

Argentina 56,400  39,480    16,920  

Canada 87,665  430   6,877  80,358  

Chile      

New Zealand      

USA 530,006    10,455  519,552  

      

TOTAL P&W 9,024,124  341,952  51,555  6,726,927  1,903,691  

*   2008 data in lieu of no questionnaire response 

** 2012 data in lieu of no questionnaire response 
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TABLE 4: INDIGENOUS POPLAR AREA BY COUNTRY AND FUNCTION 2015 

 

Country 
Total 

ha 

Indigenous Poplar Area by Function 

Industrial 
R/wood 

ha 

Fuelwood 
Biomass 

ha 

Environment 
Protection 

ha 

Other 
ha 

Africa 
     Egypt * 
     Morocco** 
     Asia 
     China 1,434,300  

  
1,362,585  71,715  

India 47,000  18,800  9,400  18,800  
 Iran 30,000  1,500  27,000  1,500  
 Korea* 

     Turkey 260,681  
  

260,681  
 Europe 

     Belgium* 2,060  
  

2,060  
 Bulgaria 23,508  

   
23,508  

Croatia 12,858  3,086  
 

1,157  8,615  

France 148,000  20,720  29,600  97,680  
 Germany 20,000  18,000  

 
2,000  

 Italy 42,225  
   

42,225  

Moldova 3,180  
  

3,180  
 Romania 19,938  2,991  399  16,548  
 Serbia 1,551  

  
1,551  

 Slovenia 11,538  462  10,384  692  
 Spain 3,835  

  
3,835  

 Sweden 
     Switzerland* 
     United Kingdom** 
     

      Russian Fed. 25,000,000  
  

3,750,000  21,250,000  

      America/Oceania 
     Argentina 
     Canada 17,257,020  172,570  

 
2,761,123  14,323,327  

Chile 
     New Zealand 
     USA 10,202,602  

  
714,182  9,488,420  

      TOTAL 54,520,296  238,129  76,783  8,997,574  45,207,810  

Percentage 
   

17% 83% 

      *   2008 data in lieu of no questionnaire response 
   ** 2012 data in lieu of no questionnaire response 
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TABLE 5: PLANTED POPLAR AREA BY COUNTRY AND FUNCTION 2015 

 

Country 
Total 

ha 

Planted Poplar Area by Function 

Industrial 
R/wood 

ha 

Fuelwood 
Biomass 

ha 

Environment 
Protection 

ha 

Other 
ha 

Africa 
     Egypt * 7,000  

   
7,000  

Morocco** 7,500  
   

7,500  

Asia 
     China 8,538,300  5,122,980  853,830  2,134,575  426,915  

India 800  720  40  40  
 Iran 140,000  140,000  

   Korea* 1,749  
   

1,749  

Turkey 145,000  145,000  
   Europe 

     Belgium* 34,990  34,990  
   Bulgaria 2,388  

   
2,388  

Croatia 11,269  3,832  
 

338  7,099  

France 212,000  212,000  
   Germany 25,000  12,500  12,500  

  Italy 92,090  59,859  5,525  26,706  
 Moldova 3,501  

  
3,501  

 Romania 49,264  7,390  
 

41,874  
 Serbia 33,031  31,379  

 
1,652  

 Slovenia 300  189  111  
  Spain 134,146  123,414  5,366  5,366  

 Sweden 4,000  4,000  
   Switzerland* 7,720  

   
7,720  

United Kingdom** 1,300  
   

1,300  

      Russian Fed. 
     

      America/Oceania 
     Argentina 40,500  40,500  

   Canada 21,801,081  3,488,174  
 

654,032  17,658,875  

Chile 10,259  5,232  1,436  513  3,078  

New Zealand 
     USA 110,092  

  
2,202  107,890  

      TOTAL 31,413,280  9,432,159  878,808  2,870,799  18,231,514  

Percentage 100% 30% 3% 9% 58% 

*   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 6: INDIGENOUS WILLOW AREA BY COUNTRY AND FUNCTION 2015 

 

Country 
Total 

ha 

Indigenous Willow Area by Function 

Industrial 
R/wood 

ha 

Fuelwood 
Biomass 

ha 

Environment 
Protection 

ha 

Other 
ha 

Africa 
     Egypt * 
     Morocco** 
     Asia 
     China 184,100  

  
174,895  9,205  

India 108,000  
   

108,000  

Iran 15,000  1,500  1,500  10,500  1,500  

Korea* 
     Turkey 2,087  

   
2,087  

Europe 
     Belgium* 
     Bulgaria 
     Croatia 11,629  2,791  

 
1,047  7,791  

France 130,000  
  

130,000  
 Germany 75,000  67,500  

 
7,500  

 Italy 15,998  
   

15,998  

Moldova 2,209  
   

2,209  

Romania 25,149  503  251  24,395  
 Serbia 3,599  

  
3,599  

 Slovenia 15,529  
  

11,491  4,038  

Spain 4,422  
  

4,422  
 Sweden 

     Switzerland* 
     United Kingdom** 
     Russian Fed. 7,400,000  

  
6,290,000  1,110,000  

America/Oceania 
     Argentina 
     Canada 42,980  430  

 
6,877  35,673  

Chile 
     New Zealand 
     USA 522,761  

  
10,455  512,306  

      TOTAL 8,558,463  72,724  1,751  6,675,181  1,808,807  

Percentage 
 

1% 
 

78% 21% 

      *   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 7: PLANTED WILLOW AREA BY COUNTRY AND FUNCTION 2015 

 

Country 
Total 

ha 

Planted Willow Area by Function 

Industrial 
R/wood 

ha 

Fuelwood 
Biomass 

ha 

Environment 
Protection 

ha 

Other 
ha 

Africa 
     Egypt * 
     Morocco** 
     Asia 
     China 287,200  215400 28,720  34,464  8,616  

India 1,000  100  400  250  250  

Iran 
     Korea* 
     Turkey 
     Europe 
     Belgium* 5,780  

   
5,780  

Bulgaria 25  
   

25  

Croatia 4,667  2,240  
 

140  2,287  

France 60  
 

60  
  Germany 

     Italy 7,232  
  

7,232  
 Moldova 1,045  

  
1,045  

 Romania 5,156  52  
 

5,104  
 Serbia 2,838  2,157  

 
681  

 Slovenia 4  
 

4  
  Spain 

     Sweden 9,000  2,700  6,300  
  Switzerland* 

     United Kingdom** 2,000  
   

2,000  

Russian Fed. 
     America/Oceania 
     Argentina 56,400  39,480  

  
16,920  

Canada 16,301  
   

16,301  

Chile 
     New Zealand 
     USA 7,246  

   
7,246  

      TOTAL 405,954  262,129  35,484  48,916  59,425  

Percentage 100% 66% 9% 12% 13% 

      *   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 8: AGROFORESTRY AREA OF POPLARS AND WILLOWS BY COUNTRY AND FUNCTION 2015 

 

Country 

Total 
Agroforestry 

Poplars & 
  Willows 

Agroforestry P&W Area by Function 

Industrial 
R/wood 

ha 

Fuelwood 
Biomass 

ha 

Environment 
Protection 

ha 

Other 
ha 

Africa 
     Egypt * 
     Morocco** 
     Asia 
     China 
     India 298,300  277,075 11,320 2,830 7,075 

Iran 80,000  76,000 
  

4,000 

Korea* 
     Turkey 700  700 

   Europe 
     Belgium* 
     Bulgaria      

Croatia      

France      

Germany 7,000  
 

7,000 
  Italy      

Moldova      

Romania 780  216 
 

253 311 

Serbia 76  
  

76 
 Slovenia 

     Spain 8,500  6,500 
  

2,000 

Sweden      

Switzerland*      

United Kingdom**      

 
     

Russian Fed.      

 
     

America/Oceania      

Argentina 20,500  10,250   10,250 
 Canada 5,629,570  

  
56,012 5,573,558 

Chile 233  233 
   New Zealand 223,000  

 
2230 220,770 

 USA      

 
     

TOTAL 
AGROFORESTRY 6,268,659  370,974 20,550 290,191 5,586,944 

*   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 9: AREA AFFORESTED AND REFORESTED WITH POPLARS AND WILLOWS 2012-2015 

 

Country Poplars 
ha 

Willows 
ha 

Mix P&W 
ha 

Total Planted 
ha 

Africa 
    Egypt * 
    Morocco** 
    Asia 
    China 966000 

  
966000 

India -44900 
  

-44900 

Iran 70000 
  

70000 

Korea* 
    Turkey 
    Europe 
    Belgium* 
    Bulgaria 2388 25 

 
2413 

Croatia 1365 23 
 

1388 

France 16100 40 
 

16140 

Germany 2100 500 
 

2600 

Italy 16000 
  

16000 

Moldova 205 52 
 

257 

Romania 6181 942 
 

7123 

Serbia 6000 376 
 

6376 

Slovenia 33 6 
 

39 

Spain 3592 39 983 4614 

Sweden 1500 -2100 
 

-600 

Switzerland* 
    United Kingdom** 
      
    Russian Fed. 
      
    America/Oceania 
    Argentina 
    Canada 
    Chile 530 

  
530 

New Zealand 
  

62400 62400 

USA 
      
    TOTAL PLANTED 1047094 -97 63383 1110380 

*   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 10: POPLAR WOOD REMOVALS BY COUNTRY 2015 

 

Country 
Forest 
Type 

Total 
Removals 

Veneer 
Plywood 

Pulp- 
wood 

Sawn- 
wood 

Fuelwood 
Woodchips 

Asia 
      China  Indigenous  

     

 
Planted  

     India  Indigenous  
     

 
Planted  

     Iran  Indigenous  25,000  
 

8,000  
 

17,000  

 
Planted  5,150,000  

 
4,420,000  730,000  

 Korea  Indigenous  
     

 
Planted  

     Turkey  Indigenous  
     

 
Planted  

     Europe  
      Bulgaria  Indigenous  

     

 
Planted  189,458  75,195  36,746  50,130  27,387  

Croatia  Indigenous  
     

 
Planted  

     France  Indigenous  
     

 
Planted  1,751,000  784,000  480,000  487,000  

 Germany  Indigenous  75,000  2,500  2,500  
 

70,000  

 
Planted  

     Italy  Indigenous  
     

 
Planted  1,011,543  322,042  280,000  113,311  296,190  

Moldova  Indigenous  309  
  

60  249  

 
Planted  813  

  
422  391  

Romania  Indigenous  76,398  1,725  31,262  4,605  38,806  

 
Planted  162,410  32,710  34,122  53,322  42,256  

Serbia  Indigenous  3,277  2,508  
 

71  698  

 
 Planted  371,426  322,854  

 
33,612  14,960  

Slovenia  Indigenous  6,025  
 

583  104  5,338  

 
Planted  4,350  218  

 
2,522  1,610  

Spain  Indigenous  
     

 
Planted  887,381  532,590  33,226  130,774  190,791  

Sweden  Indigenous  
     

 
Planted  400,000  

 
350,000  35,000  15,000  

Russian Fed. Indigenous  
     

 
Planted  

     America/Oceania  
      Argentina  Indigenous  

     

 
Planted  1,670,000  100,200  467,600  901,800  200,400  

Canada  Indigenous  28,260,002  10,848,000  12,425,002  1,779,000  3,208,000  
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Planted  

     Chile  Indigenous  
     

 
 Planted  65,500  39,300  

 
16,200  10,000  

New Zealand   Indigenous  
     

 
 Planted  

     Total Removals  Indigenous  28,445,702  10,852,233  12,467,347  1,783,840  3,340,091  

 
Planted  11,663,881  2,209,109  6,101,694  2,554,093  798,985  

GRAND TOTAL 
 

40,109,583  13,061,342  18,569,041  4,337,933  4,139,076  

USA  Indigenous  7,347,196  
    

 
 Planted  498,591  

    *   2008 data in lieu of no questionnaire response 
  ** 2012 data in lieu of no questionnaire response 
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TABLE 11: WILLOW WOOD REMOVALS BY COUNTRY 2015 

 

Country 
Forest 
Type 

Total 
Removals 

Veneer 
Plywood 

Pulp- 
wood 

Sawn- 
wood 

Fuelwood 
Woodchips 

Asia 
      China  Indigenous  

     

 
Planted  

     India  Indigenous  
     

 
Planted  

     Iran  Indigenous  15,000  
 

8,000  
 

7,000  

 
Planted  

     Korea  Indigenous  
     

 
Planted  

     Turkey  Indigenous  
     

 
Planted  

     Europe  
      Bulgaria  Indigenous  

     

 
Planted  

     Croatia  Indigenous  
     

 
Planted  

     France  Indigenous  
     

 
Planted  

     Germany  Indigenous  
     

 
Planted  20,000  

   
20,000  

Italy  Indigenous  
     

 
Planted  

     Moldova  Indigenous  110  
  

30  80  

 
Planted  

     Romania  Indigenous  18,958  
 

1,422  830  16,706  

 
Planted  26,909  

 
13,926  

 
12,983  

Serbia  Indigenous  4,026  2,094  790  
 

1,142  

 
Planted  18,125  14,097  

 
4,028  

 Slovenia  Indigenous  2,406  
 

213  213  1,980  

 
Planted  

     Spain  Indigenous  
     

 
Planted  11,070  

   
11,070  

Sweden  Indigenous  
     

 
Planted  40,000  

   
40,000  

Russian Fed.  Indigenous  
     

 
Planted  

     America/Oceania  
      Argentina  Indigenous  

     

 
Planted  410,000  

 
164,000  61,500  184,500  
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Canada  Indigenous  
     

 
Planted  

     Chile  Indigenous  
     

 
Planted  

     New Zealand  Indigenous  
     

 
Planted  

     Total Removals  Indigenous  40,500  2,094  10,425  1,073  26,908  

 
Planted  526,104  14,097  177,926  65,528  268,553  

GRAND TOTAL 
 

566,604  16,191  188,351  66,601  295,461  

USA  Indigenous  170,299  
    

 
Planted  20,324  

    *   2008 data in lieu of no questionnaire response 

** 2012 data in lieu of no questionnaire response 
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TABLE 12: FOREST PRODUCTS FROM POPLARS BY COUNTRY 2015 (000 M3) 

 

Country 
Forest 
Type 

Fuelwood Chips 
Industrial 

Roundwood 
Wood 
Pulp 

Particle/ 
Fibre 

Veneer Plywood Sawnwood TOTAL 

Asia 
          China  Indigenous  

         

 
Planted  

   
14000 122000 

 
38000 

 
174000 

India  Indigenous  
         

 
Planted  

         Iran  Indigenous  5 5 
      

10 

 
Planted  

  
500 773 3345 

  
530 5148 

Korea  Indigenous  
         

 
Planted  

         Turkey  Indigenous  
         

 
Planted  

         Europe  
          Bulgaria  Indigenous  

         

 
Planted  

         Croatia  Indigenous  5 
 

2 
     

7 

 
Planted  19 

 
63 

     
82 

France  Indigenous  
       

294000 294000 

 
Planted  

         Germany  Indigenous  
         

 
Planted  10 70 

  
10 

   
90 

Italy  Indigenous  
         

 
Planted  500 

  
110 

  
300 200 1110 

Moldova  Indigenous  
         

 
Planted  

         Romania  Indigenous  36 3 11 
 

20 2 
 

5 77 
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Planted  40 2 12 

 
22 29 4 53 162 

Serbia  Indigenous  
         

 
Planted  

         Slovenia  Indigenous  
         

 
Planted  

         Spain  Indigenous  
         

 
Planted  

 
159 

   
166 623 131 1079 

Sweden  Indigenous  
         

 
Planted  

   
350 

   
35 385 

Russian Fed.  Indigenous  
         

 
Planted  

         America & 
Oceania  

          Argentina  Indigenous  
         

 
Planted  

   
468 200 

 
100 902 1670 

Canada  Indigenous  3209 27015 25039 61012 9518 50 235 1460 127538 

 
Planted  

         Chile  Indigenous  
         

 
Planted  

 
10116 

   
40000 2500 9200 61816 

New Zealand  Indigenous  1 
 

2 
    

1 4 

 
Planted  

         USA  Indigenous  2534 2937 10307 1 1 245 
 

2581 18606 

 
Planted  155 155 543 1 1 13 

 
133 1001 

Total Removals  Indigenous  5784 29960 35361 61013 9539 297 235 298049 440238 

 
Planted  724 10502 1118 15702 125578 40208 41527 11184 246543 

GRAND TOTAL 
 

6508 40462 36479 76715 135117 40505 41762 309233 686781 

*   2008 data in lieu of no questionnaire response 

** 2012 data in lieu of no questionnaire response 
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TABLE 13: FOREST PRODUCTS FROM WILLOWS BY COUNTRY 2015 (000 M3) 

 

Country 
Forest 
Type 

Fuelwood Chips Roundwood 
Wood 
Pulp 

Particle/ 
Fibre 

Veneer Plywood Sawnwood TOTAL 

Asia 
          China  Indigenous  

         

 
Planted  

         India  Indigenous  
         

 
Planted  

         Iran  Indigenous  
  

2 3 10 
   

15 

 
Planted  

         Korea  Indigenous  
         

 
Planted  

         Turkey  Indigenous  
         

 
Planted  

         Europe  
          Bulgaria  Indigenous  

         

 
Planted  

         Croatia  Indigenous  3 
 

1 
     

4 

 
Planted  5 

       
5 

France  Indigenous  
         

 
Planted  

         Germany  Indigenous  
         

 
Planted  

 
20 

      
20 

Italy  Indigenous  
         

 
Planted  

         Moldova  Indigenous  
         

 
Planted  

         Romania  Indigenous  16 1 
  

1 
  

1 19 
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Planted  11 2 4 

 
10 

   
27 

Serbia  Indigenous  
         

 
Planted  

         Slovenia  Indigenous  
         

 
Planted  

         Spain  Indigenous  
         

 
Planted  

         Sweden  Indigenous  
         

 
Planted  40 

       
40 

Russian Fed.  Indigenous  
         

 
Planted  

         America & 
Oceania  

          Argentina  Indigenous  
   

164 185 
  

62 411 

 
Planted  

         Canada  Indigenous  
         

 
Planted  

         Chile  Indigenous  
         

 
Planted  

         New Zealand  Indigenous  
         

 
Planted  2 

       
2 

USA  Indigenous  
         

 
Planted  

         Total Removals  Indigenous  19 1 3 167 196 
  

63 449 

 
Planted  58 22 4 

 
10 

   
94 

GRAND TOTAL 
 

77 23 7 167 206 
  

63 543 

*   2008 data in lieu of no questionnaire response 

** 2012 data in lieu of no questionnaire response 
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TABLE 14: SUMMARY OF TRENDS ON TOPICAL ISSUES REPORTED BY COUNTRIES IN 2015 
 
The following table is a summary of the 20 country responses to trends on 9 topical issues requested in the Questionnaire, Question 4. Countries responded 
with “increase”, “decrease”, “stayed the same” or “unknown” with regards to the current trends. In the cases of Argentina, Chile and New Zealand, there was a 
response of “not applicable” relating to the conversion of natural Poplars and Willows to other land-uses. 
 

Country 
Conversion of 

Natural P&W to 
Other land use 

Area of Planted 
P&W Forests 

Area of P&Ws 
for Bioenergy 
Plantations 

Government 
Investment in 
P&W Sector 

Private 
Investment in 
P&W Sector 

Significance of 
P&Ws for 

Productive 
Purposes 

Significance of 
P&Ws for 

Environmental 
Purposes 

Environmental 
Group 

Rejection of 
Planted P&Ws 

Public 
acceptance 

P&Ws 
important 

Natural 
Resources 

Argentina NA = + = = = + = = 

Bulgaria - - + = + + + - + 

Canada = = + ? + + + = + 

Chile NA + + = + + + = + 

China - + + = + + + - = 

Croatia = + + ? + + = = = 

France = = - = = = = = = 

Germany = + + = + + + - + 

India = ? + + + + + ? + 

Iran = + - + + + = ? + 

Italy ? + - + + + + - + 

Moldova - + + = + + + = + 

New Zealand NA ? ? - + ? + = + 

Romania = = + ? + + = = + 

Serbia - + + + + + + = + 

Slovenia = + + = + = + = + 

Spain = - = - = = + = = 

Sweden  = + + = + + = = + 

Tunisia - + + + ? + + ? ? 

USA = + + + + + + = + 

Source: Country responses to Questionnaire, Question 4 

 

Trend Indicators: Increase (+); Decrease (-); Same (=); Don’t know (?); Not Applicable (NA) 
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APPENDIX 2: SUMMARY OF COUNTRY RESPONSES TO THE QUESTIONNAIRE (2012-2015) 

TABLE 1(A): TOTAL AREA OF INDIGENOUS POPLARS AND WILLOWS: 

%Country 
Forest 

Category 

Indigenous 
Total Area 
2015 (ha) 

Forest Function by % of Total Area 
Planted 

2012-2015 
(ha) 

Comments 
Production 

Protection 
% 

Other 
% Industrial 

Roundwood % 
Fuelwood  
Biomass 5 

Argentina Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Bulgaria Poplar 23,508 - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 23,508     -  

Canada Poplar 17,257,000 1 - 16 84   
 Willow 43,000 - - 17 83   
 Mixed P&W - - - - - -  
 Total 17,300,000       

Chile Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

China Poplar 1,434,300 - - 95 5 -  
 Willow 184,100 - - 95 5 -  
 Mixed P&W - - - - - -  
 Total 1,618,400     -  

Croatia Poplar 12,858 24  9 67 23  
 Willow 11,629 29  11 60 -  
 Mixed P&W - - - - - -  
 Total 24,487     23  

France Poplar 148,000 14 20 66 - 100  

 Willow 130,000   100    

 Mixed P&W -       

 Total 278,000     100  

Germany Poplar 20,000 90 - 10 - 500  
 Willow 75,000 90  10    
 Mixed P&W        
 Total 95,000     500  

India Poplar 47,000 40 20 40 - -  
 Willow 108,000 - - - - -  
 Mixed P&W 5,000 - - - - -  
 Total 160,000    - -  
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Iran Poplar 30,000  5 90 5 -  
 Willow 15,000 10 10 70 10 -  
 Mixed P&W - - - - - -  
 Total 45,000       

Italy Poplar 42,225 - - - - -  
 Willow 15,998 - - - - -  
 Mixed P&W - - - - - -  
 Total 58,222     -  

Moldova Poplar 3,180   100    

 Willow 2,209   100    

 Mixed P&W -   -    

 Total 5,389       

New Zealand Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Romania Poplar 19,938 15 2 83 - -  
 Willow 25,149 2 1 97 - -  
 Mixed P&W 10,298 5 - 95 - -  
 Total 55,385       

Russian Fed. Poplar 25,000,000 - - 15 85 -  

 Willow 7,400,000 - - 85 15 -  

 Mixed P&W - - - -  -  

 Total 32,400,000     -  

Serbia Poplar 1,551 - - 100 - -  
 Willow 3,599 - - 100 - -  
 Mixed P&W 284 - - 100 - -  
 Total 5,434     -  

Slovenia Poplar 11,538 4 90 6 - 3  
 Willow 15,529 - 74 26 - 2  
 Mixed P&W 22,728 2 45 53 - -  
 Total 49,795     5  

Spain Poplar 3,835 - - 100 - 80  
 Willow 4,422 - - 100 - 39  
 Mixed P&W 34,183 - - 100 - 983  
 Total 42,440     1,102  

Sweden Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Turkey Poplar 260,681 - - 100 - -  
 Willow 2,087 - - - 100 -  
 Mixed P&W - - - - - -  
 Total 262,768     -  
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USA Poplar 10,202,602 - - 7 93   
 Willow 522,761 - - 2 98   
 Mixed P&W 890,041 - - 13 87   
 Total 11,645,403       

 

TABLE 1(B): TOTAL AREA OF POPLAR AND WILLOW PLANTED FORESTS: 

Country 
Forest 

Category 
Planted Total 

Area 2015 (ha) 

Forest Function by % of Total Area 
Planted 

2012-2015 
(ha) 

Comments 
Production 

Protection 
% 

Other 
% 

Industrial 
Roundwood % 

Fuelwood 
Biomass % 

Argentina Poplar 40,500 100    -  
 Willow 56,400 70 - - 30 -  
 Mixed P&W - - - - - -  
 Total 96,900     -  

Bulgaria Poplar 2,388 - - - - 2.388  
 Willow 25 - - - - 25  
 Mixed P&W - - - - - -  
 Total 2,413     2,413  

Canada Poplar 21,801,081 16 - 3 81   
 Willow 16,301    100   
 Mixed P&W - - - - - -  
 Total 21,817, 382       

Chile Poplar 10,259 51 14 5 30 297  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 10,259     297  

China Poplar 8,538,300 60 10 25 5 966,000  
 Willow 287,200 75 10 12 3 -  
 Mixed P&W - - - - - -  
 Total 8,825,500     966,000  

Croatia Poplar 11,269 34  3 63 1,342  
 Willow 4,667 48  3 49 23  
 Mixed P&W - - - - - -  
 Total 15,936     1,365  

France Poplar 212,000 100    16,000  

 Willow 60  100   40  

 Mixed P&W -       

 Total 212,060     16,040  
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Germany Poplar 25,000 50 50   100  
 Willow        
 Mixed P&W        
 Total 25,000     100  

India Poplar 800 90 5 5 - 100  
 Willow 1,000 10 40 25 25 -  
 Mixed P&W - - - - - -  
 Total 1,800     100  

Iran Poplar 140,000 100    50,000  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 140,000     50,000  

Italy Poplar 92,090 65 6 29  16,000  
 Willow 7,232 - - 100 -   
 Mixed P&W - - - - - -  
 Total 99,322     16,000  

Moldova Poplar 3,501   100  205  

 Willow 1,045   100  52  

 Mixed P&W -   -  -  

 Total 4,546     257  

New Zealand Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Romania Poplar 49,264 15 - 85 - 6,181  
 Willow 5,156 1 - 99 - 942  
 Mixed P&W 10 - - - 100 -  
 Total 54,430     7,123  

Serbia Poplar 33,031 95 - 5 - 6,000  
 Willow 2,838 76 - 24 - 376  
 Mixed P&W 31 100 - - - -  
 Total 35,900     6,376  

Slovenia Poplar 300 63 37 - - 30  
 Willow 4 - 100 - - 4  
 Mixed P&W - - - - - -  
 Total 304     34  

Spain Poplar 134,146 92 4 4 - 3,512  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 134,146     3,512  



95 

 

 
Sweden Poplar 4,000 100 - - - 1,500  
 Willow 9,000 30 70 - - -2,100  
 Mixed P&W - - - - - -  
 Total 13,000     -600  

Turkey Poplar 145,000 100  - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 145,000     -  

USA Poplar 110,092 - - 2 98   
 Willow 7,246 - - - 100   
 Mixed P&W 13,425 - - - 100   
 Total 130,763       

 
TABLE 1(C): TOTAL AREA OF POPLAR AND WILLOW AGROFORESTRY AND TREES OUTSIDE FORESTS 
 

Country 
Forest 

Category 

Agroforestry/TOFs 
Total Area 2015 

(ha) 

Forest Function by % of Total Area 
Planted 

2012-2015 
(ha) 

Comments 
Production 

Protection 
% 

Other 
% 

Industrial  
Roundwood % 

Fuelwood 
Biomass % 

Argentina Poplar 20,500 50 - 50 - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 20,500     -  

Bulgaria Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Canada Poplar 5,601,186 - - 1 99   
 Willow 28,384 - - - 100   
 Mixed P&W - - - - -   
 Total 5,629570       

Chile Poplar 233 100 - - - 233  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 233     233  

China Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Croatia Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total - - - - - -  
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France Poplar - - - - - -  

 Willow - - - - - -  

 Mixed P&W - - - - - -  

 Total -     -  

Germany Poplar 4,000  100   1,500  
 Willow 3,000  100   500  
 Mixed P&W        
 Total 7,000     2,000  

India Poplar 270,000 100 - - - -45,000  
 Willow 28,300 25 40 10 25 -  
 Mixed P&W - - - - - -  
 Total 298,300     -45,000  

Iran Poplar 80,000 95   5 20,000  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 80,000     20,000  

Italy Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Moldova Poplar -     -  

 Willow -     -  

 Mixed P&W -     -  

 Total -     -  

NZ Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W 223,000  1 99 - 62,400  
 Total 223,000     62,400  

Romania Poplar 703 20 - 36 44   
 Willow 24 100 - - -   
 Mixed P&W 53 96 - - 4   
 Total 780       

Serbia Poplar 76 - - 76 - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 76     -  

Slovenia Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  
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Spain Poplar 6,500 100 - - - -  
 Willow - - - - - -  
 Mixed P&W 2,000 - - - - -  
 Total 8,500     -  

Sweden Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -     -  

Turkey Poplar 700 100 - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total 700     -  

USA Poplar - - - - - -  
 Willow - - - - - -  
 Mixed P&W - - - - - -  
 Total -       
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TABLE 2: WOOD REMOVALS IN 2015 
 

Country 
Forest Category and Species, Cultivar 

or Clone 

Wood Removals 2015 (m3) 

Total 

Removals 

Industrial Roundwood Fuelwood/ 

Wood Chips Veneer/Ply Pulpwood Sawn wood 

Argentina Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar 1,670,000 100,200 467,600 901,800 200,400 

  Willow 410,000 - 164,000 61,500 184,500 

Bulgaria Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar 189,458 75,195 36,746 50,130 27,387 

  Willow - - - - - 

Canada Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 

 Indig. + Planted Poplar + Willow 28,26,0002 10,848,000 12,411,000 1,779,000 3,208,000 

Chile Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar 65,500 39,300 - 16,200 10,000 

  Willow - - - - - 

China Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 

Croatia Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 
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France Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar hybrids 1,751,000 784,000 480,000 487,000 - 

  Willow - - - - - 

Germany Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar 75,000 2,500 2,500 - 70,000 

  Willow 20,000    20,000 

India Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 

Iran Indigenous P. euphratica 10,000 - - - 10,000 

  S. excelsa 10,000 - 5,000 - 5,000 

  S. alba 5,000 - 3,000 - 2,000 

 Planted P. deltoids 1,200,000 - 1,050,000 150,000 - 

  P. euramericana 700,000 - 600,000 100,000 - 

  P. alba 450,000 - 370,000 80,000 - 

  P. nigra 2,800,000 - 2,400,000 400,000 - 

  Willow - - - - - 

Italy Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar 1,011,543 322,042 280,000 113,311 296,190 

  Willow - - - - - 

Moldova Indigenous Poplar (P. alba) 309   60 249 

  Willow S. (alba) 110   30 80 

 Planted Poplar (P. alba) 813   422 391 

  Willow - - - - - 

New Zealand Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 
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Romania Indigenous P. alba 7,873 1,150 1,831 1,755 3,137 

  P. nigra 3,380 575 588 759 1,458 

  P. tremula 65,145 - 28,843 2,091 34,211 

  Poplar sub-total 76,398 1,725 31,262 4,605 38,806 

  S. alba 3,845 - 923 830 2,092 

  S. caprea 14,639 - 499 - 14,140 

  S. fragilis 312 - - - 312 

  S. cinera 162 - - - 162 

  Willow sub-total 18,958 - 1,422 830 16,706 

 Planted P. alba 18,416 2,683 4,272 4,142 7,319 

  P. nigra 7,887 1,340 1,372 1,772 3,403 

  P. canescens 455 - 206 - 249 

  P. canadensis 135,652 28,687 28,272 47,408 31,285 

  Poplar sub-total 162,410 32,710 34,122 53,322 42,256 

  Willow (S. alba) 26,909 - 13,926 - 12,983 

Serbia Indigenous P. alba 3,184 2,500 - - 684 

  P. nigra 93 8 - 71 14 

  Poplar sub-total 3,277 2,508 - 71 698 

  Willow (S. alba) 4,026 2,094 790 - 1,142 

 Planted P. alba 2,551 1,728 - - 823 

  P. euramericana 364,122 317,245 - 33,612 13,265 

  P. deltoides 4,753 3,881 - - 872 

  Poplar sub-total 371,426 322,854 - 33,612 14,960 

  Willow (S. alba) 18,125 14,097 - - 4,028 

Slovenia Indigenous P. alba 174 - - - 174 

  P. nigra 2,086 - 209 104 1,773 

  P. tremula 3,765 - 374 - 3,391 

  Poplar sub-total 6,025 - 583 104 5,338 

  Willow (S. alba) 2,406 - 213 213 1,981 

 Planted P. canadensis 4,350 218 - 2,523 1,610 

  Willow - - - - - 
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Spain Indigenous Poplar (P. tremula) 8 - - - - 

  Willow - - - - - 

 Planted Populus spp. 872,335     

  P. alba 9,052     

  P. nigra 5,994     

  Poplar sub-total 887,381 532,590 33,226 130,774 190,791 

  Willow 11,070     

Sweden Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar (P. tremula) 400,000 - 350,000 35,000 15,000 

  Willow 40,000 - - - 40,000 

Turkey Indigenous Poplar - - - - - 

  Willow - - - - - 

 Planted Poplar - - - - - 

  Willow - - - - - 

USA Indigenous P. balsamifera 465,225     

  P. deltoides 669,695     

  P. grandidentata 220,538     

  P. tremuloides 5,991,738     

  Poplar sub-totoal 7,347,196     

  Willow (S. nigra) 170,299     

 Planted P. balsamifera 682     

  P. deltoides 282,121     

  P. grandidentata 59,045     

  P. tremuloides 156,743     

  Poplar sub-total 498,591     

  Willow (S. nigra) 20,324     
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TABLE 3: FOREST PRODUCTS FROM POPLARS AND WILLOWS, 2015 
 

Country Forest Category 
Fuelwood Chips 

Industrial 
Roundwood 

(logs/pulpwood) 

Wood Pulp 
(mechanical, 
or chemical.) 

Particle/Fibre 
Board (MDF, 
hardboard) 

Veneer 
Sheets 

Plywood 
Sawn 
wood 

TOTAL 

 000 m3 (r) 

Argentina Indigenous Poplar - - -  - - - - - 

  Willow - - -  - - - - - 

 Planted Poplar - -  468 200 - 100 902 1,670 

  Willow - -  164 185 - - 62 411 

Bulgaria Indigenous Poplar - - -  - - - - - 

  Willow - - -  - - - - - 

 Planted Poplar - - -  - - - - - 

  Willow - - -  - - - - - 

Canada Indigenous Poplar - - -  - - - - - 

Total incl.  Willow - - -  - - - - - 

P & W & Planted Poplar - - -  - - - - - 

Hardwood 
&  

 Willow - - -  - - - - - 

Softwood Indig+Planted P + W 3,209 27,015 25,039 61,012 9,518 50 235 1,460 127,538 

Chile Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - 10,116 - - - 40,000 2,500 9,200 61,816 

  Willow - - - - - - - - - 

China Indigenous Poplar - - -  - - - - - 

  Willow - - -  - - - - - 

 Planted Poplar - - - 14,000 122,000 - 38,000 - 174,000- 

  Willow - - -  - - - - - 

Croatia Indigenous Poplar 5 - 2 - - - - - 7 

  Willow 3 - 1 - - - - - 4 

 Planted Poplar 19 - 63 - - - - - 82 

  Willow 5 - - - - - - - 5 
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France Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - - - - - - - 294,000 294,000 

  Willow - - - - - - - - - 

Germany Indigenous Poplar - - -  - - - - - 

  Willow - - -  - - - - - 

 Planted Poplar 10 70 - - 10    90 

  Willow - 20 - - - - - - 20 

India Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

Iran Indigenous Poplar 5 5 - -- - - - - 10 

  Willow - - 2 3 10 - - - 15 

 Planted Poplar - - 500 773 3,345 - - 530 5,148 

  Willow - - - - - - - - - 

Italy Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar 500 - - 110 - - 300 200 1110 

  Willow - - - - - - - - - 

Moldova Indigenous Poplar 0.3       0.1 0.4 

  Willow 0.1        0.1 

 Planted Poplar 0.4       0.4 0.8 

  Willow - - - - - - - - - 

New 
Zealand 

Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar 1 - 2 - -- - - 1 4 

  Willow 2 - - - - - - - 2 

Romania Indigenous Poplar 36 3 11 - 20 2 - 5 77 

  Willow 16 1 - - 1 - - 1 19 

 Planted Poplar 40 2 12 - 22 29 4 53 162 

  Willow 11 2 4 - 10 - - - 27 
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Serbia Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

Slovenia Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - - - - - - - - - 

  Willow - - - - - - - -  

Spain Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - 159 - - - 166 623 131 1,079 

  Willow  - - - - - - - - 

Sweden Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar  - - 350 - - - 35 385 

  Willow 40 - - - - - - - 40 

Turkey Indigenous Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

 Planted Poplar - - - - - - - - - 

  Willow - - - - - - - - - 

USA Indigenous Poplar 2,534 2,937 10,307 1 1 245 - 2,581 18,606 

  Willow - - - - - - - - - 

 Planted Poplar 155 155 543 1 1 13 - 133 1,001 

  Willow - - - - - - - - - 
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