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I. POLICY AND LEGAL FRAMEWORK 

Summarize major developments in national policies, laws or regulations, which 

affected the cultivation or utilization of poplars, willows and other fast-growing trees, 

in natural forests, planted forests and agroforestry. For example, include relevant 

policies concerning growing, harvesting, marketing, transportation, utilization and 

trading of poplars, willows and other fast-growing trees; financial, fiscal or other 

incentives, environmental regulations which affect the growing of poplars, willows and 

other fast-growing trees; and policies promoting the emerging use of poplars, willows 

and other fast-growing trees for bioenergy (incl. fiscal incentives, subsidies etc.), 

carbon sinks and other environmental uses. 

 

“National Reserve Forest Program” is a newly launched national project featured with 

different plantations to consider long and short period, common species and rare native 

species, new afforestation and existing forest cultivation, intensive cultivation of 

industrial feedstock and directional cultivation of rare species and large-diameter 

timbers. There are 97 species listed in the national reserve forest tree catalog, including 

fast-growing species such as poplars, willows and eucalyptus, which are used to 

cultivate fast-growing and productive forests. In February 2016, the state forestry 

administration issued and implemented the national reserve forest system plan, 

requiring all local authority to study and formulate the relevant implementation rules of 

their own provinces. In November 2017, the state forestry administration issued the 

catalog of major forest species for forestry biomass energy (the first batch), including 

102 species such as poplar, willow, eucalyptus, elm, Robinia pseudoacacia, etc., which 

aimed to promote forest biomass energy through forest cultivation in a scientific and 

standardized way and comprehensively improve the quality and efficiency of biomass 



energy industry. In April 2018, the national forestry and grassland administration issued 

the national reserve forest construction plan (2018-2035), proposing to build 20 million 

hectares of national reserve forest. In terms of capital supply, strengthening the strategic 

cooperation between forestry and banking, innovating the investment and financing 

mechanism for national reserve forest, attracting social funds are instruments to give 

play the leverage effect of limited fiscal funds are the measures to accelerate the 

construction of the reserve forest by better use of the financial capital. 

 

In September 2018, the central government issued the strategic plan for rural 

revitalization (2018-2022), and issued a circular requiring all local governments and 

departments to earnestly implement it in light of the actual situation. Forestry plays an 

irreplaceable role in rural revitalization. The strengthening of both ecology and industry 

benefits will rely on the plantations of poplar, willow and other fast-growing tree 

species thus to promote the sustainable development of rural areas. 

 

II. TECHNICAL INFORMATION 

1. Taxonomy, Nomenclature and Registration 

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

of new cultivars of poplars and willows. 

 

According to the announcements of State Forestry Administration (SFA) from 2016 to 

2018 and National Forestry and Grassland Administration (NFGA, former SFA) in 

2019, 45 poplar clones and 27 willow clones were registered and defined as new 

varieties according to National Standard Guidelines for the conduct of tests for DUS –

willow (GB/T 26910-2011) and poplar (GB/T32344-2015). 

 

Methods for the Examination and Approval of Main Forest and Tree Varieties 

(EAMFTV) were deliberated, revised, adopted and promulgated by the SFA in 2017. 

According to the Method, poplar and willow clones must be tested and authorized on 

the provincial and national level before their cultivation and plantation in China. 

According to the announcements of SFA from 2016 to 2018 and NFGA in 2019, 6 

poplar varieties and 2 willow 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, NFGA. In addition, some poplar and willow varieties 

were approved as improved varieties by the seedling stations in each province. 

 

2. Domestication and Conservation of Genetic Resources 

Report research and applications of technology in genetics, conservation and tree 

improvement achieved by the following categories: 

 

Poplar sections: 

(a) Aigeiros section 

In terms of germplasm innovation and new variety breeding, the concept for “the 



ecological breeding of poplar breeding”, based on the characteristics of natural climate 

and poplar biology, is used to divide into poplar breeding areas. The breeding 

technology is applied in developing 38 geographical featured varieties, including 

‘Zhongxiong’, ‘Jianghuai’, ‘Huanghuai’, ‘Bofeng’, ‘Jinglin’, ‘Linyuan’, of which 5, 

‘Beilin male plant no. 1’ and ‘Beilin male plant no. 2’, ‘Bofeng 3’, ‘Lubai no. 1 and 

‘Lubai no. 2’ were passed through the EAMFTV. 

 

A series of advances have been made in the fields of poplar geomics analysis, genome 

editing, mechanisms of wood formation and stress tolerance. Nanjing Forestry 

University and Beijing Forestry University have made remarkable progress in the 

research on the evolution of poplar and willow species, revealing the evolutionary 

process and potential functions of different evolutionary selection pressures, non-

coding RNA and pseudogenes in poplar and willow species. Northeast Forestry 

University, Chinese Academy of Forestry, Southwest University and Chinese Academy 

of Sciences have improved genetic transformation and CRISPR based genome editing 

techniques, revealed the transcription factors, miRNAs, and epigenetic modifications 

in poplar growth and development, wood formation, stress response, thus made insight 

into the biological mechanism of target traits, providing an important theoretical basis 

and technical support for molecular breeding of trees. 

 

(b) Leuce section 

Based on the poplar germplasm collection and the evaluation of the growth and quality 

of wood fiber and other important economic characters, Beijing Forestry University 

established a germplasm information database, and through which 28 natural triploids 

and 2n-gamete producing females were detected by ploidy analysis and used to create 

hybrid germplasm of P. tomentosa. More than 430 collections of triploid poplar clones 

were obtained by gamete chromosome doubling. In addition, according to different 

ecological regions and different breeding objectives, new poplar varieties with fast 

growth, high quality and high resistance were selected and bred. The development of 

chromosome manipulation techniques by physical and chemical treatment were 

developed for chromosome doubling of male and female gametes in different poplar 

trees, with improvement in the efficiency and effectiveness of polyploid induction in 

poplar trees. A group of functional SNPs and their haplotypes with potential breeding 

value were also developed based on the correlation mapping model, which is used 

potentially in molecular assisted breeding for wood quality traits of poplar. Some 

varieties were recognized by EAMFTV and began to be widely used in plantations for 

industrial and ecological purposes. In addition, Chinese Academy of Forestry and 

Sichuan University carried out genome research on the P. alba and P. bolleana 

respectively, which comprehensively analyzed the genome sequence of this species and 

elucidated their adaptation mechanisms to the arid environment in western China. 

 

(c) Tacamahaca section 

Based on the collection and conservation of P. simonii, P. cathayana, etc., the 

germplasm was genetically evaluated using SNP and SSR molecular marker, such as 



the genetic diversity, genetic structure, growth and adaptability traits and the 

information database was established. Through the artificial hybridization of P. simonii 

and P. cathayana, P. ussuriensis and P. nigra, P. nigra and P. simonii, a batch of 

excellent hybrids were obtained. Based on the above hybridization, high-throughput 

sequencing technique was used to construct the high-density genetic linkage map of P. 

nigra and P. simonii. A new QTL mapping method based on deconstruction model and 

high-dimensional function curve was developed for disseminating complex traits. 

QTLs with SNP and methylation markers that are closely linked to poplar growth, 

timber, photosynthesis, and stress tolerance were identified as protein coding genes, 

miRNA, lncRNA by using the candidate gene based genome resequencing method and 

integrating the QTL mapping and association mapping strategies. Additionally, the 

genetic effects of linked sites/markers were evaluated. 

 

(d) Other poplar sections 

Field testing and regionalization of hybrid offsprings of P. simonii and P. euphratica 

were carried out, and the superior male clones were screened out. 

 

Willows 

Twenty pairs of SSR primers were used to analyze the genetic variation among 

populations, within populations, between and within male and female subpopulations 

of 12 Salix viminalis populations in Erguna river basin and West Liaohe river (Inner 

Mongolia) basin (Liaoning province). Hybridization was carried out by using the plus 

trees of S. matsudana, and the in-species hybridization compatiblity was studied by 

using in vitro pollen culture technique, and the elite offsprings were selected. The 

environmental remediation of pollution caused by nitrogen, phosphorus, lead, cadmium 

and copper was carried out by using willow clones. 

 

Through the test of 45 willow clones in Shandong province, three excellent varieties 

for short-period pulp and industrial timber were selected by combining field 

performance and the evaluation of wood properties. In Jiangsu province, willows for 

ornamental and drought- and salt-tolerant varieties were bred based on the growth, 

ornamental characteristics, abiotic and biotic resistance, and fruitless. Seven male 

clones (JL1319 JL1322 JL1344, JL1328, JL1307 JL1317 JL1333) for ornamental trees 

were obtained. One special variety of willow bioenergy 'Suliu 2521' was selected based 

on biomass, calorific value and converted yield of standard coal per unit area. In 

addition, ‘Suliu 17’ series, ‘Yinya J1050', 'Yinya J887', 'Xiyangyang’, ‘Yingchun’, 

‘Edelweiss’, ‘Ruixue’, ‘Ziyan’, ‘Renju’, and ‘Yinpi’ were the varieties for high biomass, 

saline-alkali tolerant and ‘Luliu’ series of industrial timber forest species. 

 

Other fast-growing tree species 

Eucalypt 

To use best clones for plantations in different regions, appropriate selection and 

recombination based on parental and clone selection, built in seed orchard for “variety 

breeding for high and stable yield program”. The data for different generations, genetic 



diversity, genetic structure features, as well as important species hybrid combinations 

was used for breeding strategies to achieve fast-growing, desired wood properties, wind 

resistance, disease resistance and other properties. Using molecular techniques based 

on numerous eucalyptus genome information is used in localization of important trait 

loci assisting eucalyptus breeding to combine excellent characters, that could not be 

achieved by conventional breeding. 

 

Robinia pseudoacacia 

Robinia pseudoacacia germplasm in different regions was collected and genetically 

evaluated for further breeding. A batch of varieties in different regions was obtained by 

clones (species) screening, introduction field test, and will be widely applied in forest 

cultivation for timber and ecological use. Beijing Forestry University established 

adventitious bud regeneration system using the locust hypocotyl explants. In addition, 

chromosome doubling was established in cotyledon, hypocotyl regeneration system by 

colchicine treatment in vitro. Finally, the induction of diploid and tetraploid Rrobinia 

was evaluated by comparative analysis of the morphology and anatomy of the 

regenerating explants under the induction of chromosome doubling, and 43 tetraploid 

plants and two mixed diploid and tetraploid plants were obtained. 

 

Paulownia 

The paulownia breeding of new varieties was carried out in Henan province, and a 

number of excellent varieties were selected. Henan Agricultural University used 

Paulownia tomentosa and P. fortunei as the parents to obtain a F1 mapping population 

of for linkage map construction based on Single Nucleotide Polymorphism (SNP) 

markers. On the other hand, the genome of ‘yuza-1’ Paulownia was sequenced using 

Illumina Hiseq2000 and its basic structural characteristics, cordon preference and 

repeat sequence were analyzed. In addition, the gene expression changes after drought 

stress were analyzed by RNA-seq and the drought response genes were identified. 

These provide the basic information for further molecular breeding of Paulownia. 

 

3. Plant Health, Resilience to Threats and Climate Change 

Report on the incidence, scale and impacts of damage in poplars, willows and other 

fast-growing trees by biotic and abiotic agents: 

 

(a) Biotic factors including insects, diseases and other animal pests and outline 

economic aspects and success of control measures undertaken and damage 

prevention in the future. 

 

The main diseases and insect pests of poplar and willow and their symptom recognition, 

occurrence and control techniques were developed. 51 poplar clones of 10 parents 

planted 10 or 11 years ago were studied for 2 consecutive years in Northeast Forestry 

University, to evaluate their resistance to Cryptorrhynchus lapathi related to xylem 

hardness, bark hardness, bark thickness and chest diameter. Four pathogenic bacteria 

were identified as Cytospora chrysosperma (sexual type Valsa sordida), C. nivea 



(sexual type Leucostoma niveum) and Cryptosphaeria pullmanensis for poplar and 

willow rot in southern Xinjiang. Of which C. chrysosperma was the main pathogen. A 

new branch blight pathogen, Cryptosphaeria pullmanensis which causes a novel branch 

blight in Xinjiang willow trees, has been discovered. C. chhrysosperma per. exFr is the 

pathogen that causes the rot of willow in Tahe valley in south Xinjiang. In the middle 

and lower reaches of the Yangtze river, Melampsora larici - populina is the progenitor 

of black poplar rust. 

 

Poplar wet heartwood by carrots soft rot was caused by pectic bacillus subspecies 

(Pectobacterium carotorum sub sp. Carotovorum) and poplar and willows Erwinia 

(Brenneria salicis). Paenibacillus taiwanensis was identified as the inhibitory effect of 

willow Erwinia. In Nanjing, Jiangsu province, a new leaf spot disease was found on the 

leaves of P. tomentosa, and the pathogen belonged to the genus Elsinoe, which was the 

first reported new species named Elsinoe tomentosae. Botryospaeria dothidea strain 

was found in Baoji area of Shaanxi province, and there was no significant difference 

between B. dothidea strain and B. desothidea, which was isolated from the trunk of 

poplar. It was found that B. dothidea strain inoculated to the leaves of poplar had 

obvious pathogenicity to the branches, but the pathogenicity was relatively weak. 

 

The molecular mechanism of pathogenicity and disease resistance in willows is made 

a great progress: the ulcer disease resistance of P. tomentosa is due to the high 

expression of pathogen induced genes, PR1-2, NPR1 PR1-1-1, 2, TGA1, TGA2 NPR1, 

MYC2-1 and MYC2-2, as well as the down-regulation of JAZ1, COI1-1, COI1-2 

expression, thus opening the SA and JA signal transduction pathways. The Mlp-AvrM 

gene related to larch-poplar palisade rust and LRR3 protein-encoding gene Pnd-LRR3 

was cloned, and the latter played a certain resistance role in the infection process of 

hybrids of P. deltoides and P. nigra by the highly pathogenic strain Melampsora larici-

populina E4, but could not prevent the infection. The LqHK1 and LqRR2 from 

Lonsdalea quercina subsp. populi were identified and proved to be directly related to 

pathogenicity to the hybrids. 

 

(b) Abiotic factors including winds, floods, droughts, pollution and others, and outline 

economic aspects and success of control measures undertaken and damage 

prevention in the future. 

 

The abiotic stress factors that are harmful to poplar and willow and other fast-growing 

tree species are quite different in many planted areas. For example, in the northern 

region, it is mainly low temperature, drought, soil salinity and wind damage, while in 

the southern region, it is mainly flood, high temperature and environmental pollution. 

Abiotic stress has taken a toll on the growth and development of forest trees. The 

molecular mechanism of plant stress response, resistance and related gene mining has 

carried out with a great effort, which may provide the means to breeding abiotic 

resistance varieties, to alleviate the abiotic stress damage. 

 



Aimed to the tidal land and salinization in south China, Jiangsu Academy of Forestry 

developed several techniques 1) ‘Willow ridge cultivation technology’: The ridges for 

planting willows are constructed in parallel to the river bank on the water logging land 

with cofferdam. The technique not only has the characteristics of traditional high-ridge 

cultivation, but also has the functions of better water logging prevention; 2) ‘Forestation 

technology using willow cuttings in rainy season on saline-alkali land’: Shrub willow 

varieties (Suliu 52-2, 2345), and tree arbor willow varieties (Suliu 1011, 1010) were 

chosen for 1 year ahead improved soil trimmed to high bed in early July before the 

rainy season. Drains are set every 30 meters in planted area, and the high beds are 1.2 

m X 30 m, covered with black easily degradable mulching film. Cuttings with 15 cm 

long cut from one year old plants were planted in the rainy season. 

 

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

Report separately information on the application of new knowledge, technology and 

techniques in application of the culture of poplars, willows and other fast-growing trees 

different purposes, including production, protection or conservation: 

 

(a) Nursery practices and propagation techniques including applications of 

biotechnology - particularly plant propagation, reproductive materials, use of 

GMOs etc. 

Four techniques, namely black mulching film covering, cutting propagation, big 

seedling cultivation with whole stems and integrated disease and insect prevention and 

control, were combined to promote the standardization of seedling cultivation of new 

poplar varieties, saving 10.7% of labor cost. The management protocol of seedling 

cultivation is standardized for new varieties of P. deltoides and its hybrids with P. nigra. 

The seedling technology of willow in greenhouse and rooting technology of tissue 

cultured willow cuttings were developed, which facilitate the large scale willow 

propagation. In Yili prefecture, Xinjiang province, 8 clones of shrub willow and tree 

willow introduced from Jiangsu Academy of Forestry and the 2 year seedling test 

showed that the growth performance of shrub willow was better than that of tree willow, 

thus shrub willow could be considered as ecological and bioenergy use in Yili. 

 

(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). 

In sand areas such as the Yellow River old river way, 2-3 years poplar cuttings are used 

in afforestation using water retention agents, through which it can not only shorten the 

rotation but also does not need any scarification, both to ensure that the survival rate of 

afforestation and tree growth. This approach can save cost in afforestation, particularly 

be useful to cultivate wood logs with big diameter and straightness. These 6-8 m straight 

trunks with no joints provide a new way to cultivate poplars in high quality. 

 

A set of operation simulation, economic benefit evaluation, optimization of decision 



making in the integration of plantation management model system for southern type 

poplar is established, based on the whole long-term field surveys on a large number of 

typical samples. The Windows platform, VC++ programming were used to optimize 

and upgrade the plantation management model. The application of this software on 

‘southern type poplar cultivation management system’ can increase the production by 

3.0 - 4.5 m3/hm2/a. As above mentioned, technology is also developed and standardized 

in willow cultivation in waterlogging areas.  

 

Eucalyptus cultivation research: (1) Based on the distribution of the 12 big-diameter 

wood species, the data including climate, soil, terrain factors and the climate data from 

the intergovernmental panel on climate change pattern, the fifth assessment report using 

MaxEnt model prediction tree species in the current and the low, medium and high 

concentration emissions scenario for years 2050 and 2070, it is concluded that future 

potential adapted regions of different eucalypt species under these climate scenarios 

and the distribution pattern in response to the changing trend. By comparing the 

similarity of ecological factors between the natural distribution areas in Australia and 

the potential adapted areas in China, and combining jackknife test, percentage 

contribution, and the similarity of ecological factors, the important environmental 

factors affecting the distribution of the suitable areas of different eucalyptus species 

were selected. (2) On the basis of the climate suitability division of different eucalypt 

species in southern provinces in China, the topographic and soil factors were introduced 

at the macro level to conduct site division, so as to achieve the best matching of site + 

eucalypt species + cultivation goal + cultivation technique. (3) The combination of 

tradition and molecular tools was used to obtain the morphological characteristics of 

roots, usage of fertilizers, wood property as well as the transcriptome differences of 

these species, which help to understand the phenotypic and molecular mechanism of 

the differences of nutrient uptake among species. 

 

(c) Naturally regenerating forest, with emphasis on experiences and experiments 

concerning silvicultural treatments, harvesting, management, protection and 

regeneration. 

 

The approach used in China is to stop logging to nature forestry, though it is suggested to do 

intensive management to nature forestry, in order to maximize its ecological functions. 

 

(d) Agroforestry and Trees Outside Forests with emphasis on their effects on forest 

and agricultural crops or livestock and diversification of the landscape. 

 

Taking the cultivation of large- and extra large-diameter timber as the ultimate goal, the 

management technology of the configuration and composite of farmland agroforestry 

network (belts) was studied. The designed three or five tree clustered patterns with the 

shortened row spacing in clustered trees and enlarged distance among clusters in ‘A 

belt’, and the tree clusters on the close belt (B belt) were positioned exactly 

corresponding to the large space among these clusters in “A belt”. Through this 



configuration, the protection function of the forest belts can be changed from one 

blocking protection to multiple diverging protections, so as to reduce the number of 

broken trees by wind, while the protection efficiency is not compromised. In addition, 

the design of the cluster pattern and the multipurpose management can also change the 

problem of the threatened land under the strip forest belts, improve the condition of 

ventilation and light transmission and promote the rapid growth of the clustered trees. 

This model can be used to adjust the structure of agroforestry to improve the ecological 

conditions, while the forest coverage could be increased by more than 20%. Using the 

fast-growing, strong resistance willow varieties, the multipurpose agroforestry 

management technology is applied in the wetland areas of Hongze lake and along the 

Yangtze river, supported by technical training and willow seedlings. This promotes the 

production of industrial raw materials and improves the farmland microclimate.  

 

Report on the application of new knowledge, technologies and techniques in: 

(a) Harvesting of poplars, willows and other fast-growing trees. 

 

According to the sixth forest resources inventory data in Shandong province, on the 

analysis of the age distribution of poplar plantations, and the comparison between 

former and later inventories, the harvest age of poplar trees is calculated. In Shandong, 

the peak of the poplar distribution is at age of 4 years as located in the partial peak 

distribution curve, which indicates the rapid decline of the number of trees after 10 

years and few after 15 year. There are harvesting and renewal operated in all ages, 

starting at about 4 years old, 5 to 8 years old at most, then decreasing year by year. 

Before 15 years old, most poplar trees have completed harvested and renewed. 

 

Through the cultivation of Populus balsanifera, P. x euramericana cv. 'Sacrau79’ and 

P. euramericana cv. ‘I - 467’ in Yili prefecture in Xinjiang under different planting 

density were studied to obtain the rational management density and rotation. The results 

showed that the high growth of plantation changed not much under different densities, 

but the DBH growth changed much and closely related to the density; The i-467 poplar 

and 'Sacrau79’ were suitable for big row spacing, while Populus balsanifera poplar was 

suitable for 3m × 5m and 4m × 5m in spacing. The ideal harvest time is 10 years for 

3m × 5m spacing, 12 years for 4m × 5m spacing, and even longer for 3m × 8m spacing. 

 

According to the investigation and analysis of Robinia pseudoacacia coppice forest 

formed through the main cutting in 1982 in Shandong Yaoxiang forest farm, it is found 

that the initial period of tending and cutting is 10-11 years, and the interval period is 4-

5 years. The first tending and cutting of Robinia pseudoacacia forest on the shady slope 

adopts small and medium intensity, the second tending and cutting on the sunny slope 

adopts medium and large intensity, and the second tending and cutting adopts medium 

intensity, which has the best benefits. The growth and quality of Robinia pseudoacacia 

stands increase significantly after tending and cutting, and the growth amount of 

Robinia pseudoacacia forest on the shady slope was significantly higher than that on 

the sunny slope. 



 

Through the analysis of the logging cost of the joint cutting machine and the chainsaw 

in the Eucalyptus fast-growing and productive forest in Guangxi Province, it is found 

that the use of the joint cutting machine can save 43% of the cutting cost by the 

chainsaw, greatly reduce the labor intensity and significantly improve the labor 

efficiency. 

 

(b) Utilization of poplars, willows and other fast-growing trees for various wood 

products: 

Some breakthroughs have been made in the processing and utilization of poplar wood, 

mainly in the following aspects: (1) Manufacturing technology of aldehyde-free wood-

based board. The application of formaldehyde-free isocyanate adhesive in the 

production of particleboard and MDF has made a great success, which greatly promotes 

the development of environment-friendly particleboard and MDF industry. The 

development of soybean protein adhesive and its application in the production of poplar 

plywood are welcomed by users due to the free or ultra-low formaldehyde release of 

poplar plywood products. (2) Modification technology of fast-growing poplar wood for 

furniture. The research and popularization of surface treatment technology of fast-

growing poplar wood, including surface densification, surface carbonization, bleaching, 

dyeing, coating provide technical supports for solid wood-based application of poplar 

wood in furniture. (3) Manufacturing technology of poplar structural materials. The 

mechanical properties of LVL made of poplar veneer impregnated with phenolic resin 

can reach the standard of structural veneer laminated timber. The application of fast 

growing poplar in the production of CLT has made progress, and the manufacturing 

reconstituted fiberized veneer has been industrialized. (4) Automatic processing 

technology of poplar plywood. The technology on extension length of poplar veneer 

and transverse splicing into roll, and continuous forming have been gradually adopted 

in plywood enterprises, and the automation level of plywood production has been 

continuously improved. 

 

Basic research on wood utilization mainly focuses on wood quality improvement, 

nanocellulose preparation and biomass energy utilization. Wood quality improvement 

includes surface densification, dip and high temperature treatment, flame retardant 

treatment to achieve high wood density, strength, dimensional stability and flame 

retardant properties, for the use to floor, furniture or solid wood. Chemical method 

(TEMPO) and physical methods (high pressure homogeneous or grinding method) were 

used in preparation of cellulose nanomaterial (cellulose nanocrystal CNC or cellulose 

nanofibril CNF) as the new direction of lumber with novel physical and chemical 

properties. 

 

(c) Utilization of poplars, willows and other fast-growing trees as a renewable source 

of energy (“bioenergy”). 

In terms of biomass energy, the pretreatment technology of lignocellulosic biomass was 

under development, and poplar and willow species (clones) with high biomass 



production were selected for bioenergy. The study on the correlation between the 

biomass and different species (clones), different rotation cycle and different density of 

willows showed that the growth characteristics of species (clones) could significantly 

affect the number of shoots and biomass, as well as the response in density and rotation 

period of willows. In the energy forest planted by the large arbor species of poplar and 

willow, the average high growth of shoots and the high growth of main shoot could be 

used as the important determinants for biomass production in the short rotation mode. 

On the orther hand, the varieties with difficulty in germination of lateral buds in 

biomass production could be referenced by the high growth of the main shoot, among 

the five indexes including the number of shoot, the growth of main shoot was most 

positively correlated with the biomass. The restructuring of compound material 

technology, such as gasification, oil technology has made a great progress for fast-

growing trees (poplar, willow, eucalyptus, etc.) in Central South University of Forestry 

and Technology. These tree materials combine with agriculture and forestry residues 

(straw, sawdust, wood shavings, etc.) to achieve efficient biodegradation and 

conversion into products including ethanol/butanol, nanofiber composite materials, 

lignin modified functional materials (e.g. green slow-release fertilizer). 

 

5. Environmental and Ecosystem Services 

Report on the application of new knowledge, technologies and techniques for 

cultivation of poplars and willows; and brief reports on other fast-growing species for: 

(a) Site and landscape improvement (bank stabilization, combating desertification and 

salinization, shelterbelts and windbreaks, soil rehabilitation, urban and peri urban 

forestry for climate modification etc).  

(b)  

Basic research on the application of poplar and willow on environmental improvement 

is focused in carbon sequestration, sandy soil management, farmland protection and 

river shoal management and pollutant treatment, including carbon sequestration ability, 

potential, dynamic and assessment of the status, as well as carbon and carbon density 

distribution pattern of space and time and its variation characteristics in different organs 

on small and medium scale of poplar plantations; Effects of different water and fertilizer 

management measures on carbon sequestration capacity of poplar plantations in 

seasonal arid areas in north China; Effects of stand space structure and soil texture on 

wind-sand interception ability of poplar plantation; Evaluation of the effect on soil 

protection, efficiency in soil quality improvement and ability in regulation of 

microclimate in poplar agroforestry; Selection of poplar species and its effect on snail 

suppression and disease prevention in river beach. In practice, willows cultivars such 

as Suliu 172, 1011, salt tolerance Suliu no. 1, 2345, 52-2 and willow landraces from 

Suzhou provenance were employed in plantations in the coastal saline-alkali land, Taihu 

lake to alleviate eutrophication and for vegetative restoration of Taihu lake watershed 

and buffer zones, farmland and abandoned factory sites to remove heavy metal 

contamination in Zhejiang, Jiangsu and Shandong, with more than 650 hm2 yearly. 

 

Most of the forestland along Yangtze river in Jiangxin prefecture of Nanjing is pure 



poplar or willow plantation, which exhibits ecological problems and urgently needs 

renovation. However, due to the special locations along the Yangtze river, it has brought 

some restricted conditions for the ecological restoration of forestland, such as seasonal 

inundation and scour of the flood. An ecological restoration method of poplar pure 

forest in this region was put forward, as to select suitable areas for poplar thinning and 

clearance of harmful and invasive species, thus to give a forest window for the 

plantations with mixed species. Then according to the requirements of the structure 

characteristics on river beach such as evergreen and deciduous broad-leaved mixed 

forests, suitable plant species including Chinese beech (Pterocarya stenoptera), 

Jiangnan alder (Alnus trabeculosa), neem (Melia azedarach), mulberry (Morus alba), 

tree (Camptotheca acuminata) are selected to build small groups with mixed tree 

species in the window, a method for afforestation as ‘community pellets with dense 

mixed seedlings’, provides the rudiment of the near-natural mixed forest. A relatively 

stable forest may be expected through natural selection and succession. 

 

(c) Phyto-remediation of polluted soil and water (buffer zones, contaminated sites, 

waste water management/treatment etc). 

In the aspect of basic research, it mainly focuses on the remediation efficiency and 

mechanism of poplar, willow and eucalyptus trees to different sewage, waste water and 

waste residues, heavy metals and organic pollutants in soil and atmosphere. For 

examples, the gene regulation of poplar varieties with high remediation ability of 

pollutants; The effects of organ, age and their interaction on the absorption of Cd and 

Zn in trees; The physiological mechanism of tree remediation in soil polluted by Pb and 

Cd and water also enriched with nitrogen and phosphorus. 

 

In the study of poplar environmental application, Zhengzhou Institute of Agriculture 

and Forestry selected suitable poplar clones for treatment of domestic sewage by 

planting trees, the appropriate hydraulic load for ecological treatment of domestic 

sewage using poplar plantation was determined. This technology has been applied and 

popularized in Henan province. This domestic sewage treatment not only makes the 

new increment of poplar wood, but also proves it effective and low in cost, with high 

ecological and social benefits.  

 

The bioremediation research in willow was carried out on a variety of pollution, such 

as lead, cadmium, phosphorus enrichment. The fast-growing arbor and shrub willows 

were used in alleviation of eutrophication and heavy metal pollution, remediation of 

heavy saline soil in Anhui and Hubei provinces. Jiangsu Academy of Forestry has 

developed a domestic sewage treatment system for the irrigation of fast-growing shrub 

willow, which has achieved initial results in the application of domestic sewage 

treatment. Northwest Agriculture and Forestry University and Nanjing University have 

developed so called "willow based fluid purification of wastewater method", which is 

suitable for the decentralized treatment of rural domestic sewage purification system 

by effectively use of absorption and purification of nitrogen and phosphorus in water, 

increase of waste water processing and improvement of the efficiency of purification. 



In addition, it has high economic benefit and better landscape, the harvested biomass 

could be used for weaving without secondary pollution, effect. 

III. GENERAL INFORMATION 

1. Administration and Operation of the National Poplar Commission or equivalent 

Organization 

(a) Indicate here any changes in the composition of the Commission, amendments to 

its statutes, changes of address, etc. 

The National Poplar Commission of China was established in 1980 and renamed as the 

Poplar Special Commission (PSC), a secondary sub-society of Chinese Society of 

Forestry (CSF) in 1998. The PSC secretariat is affiliated to and located in Research 

Institute of Forestry, Chinese Academy of Forestry, Beijing. In 2009, the seventh term 

of the board of the Poplar Special Commission has been reelected, presently comprising 

the following members: 

Director, Academician and Prof. Weilun Yin 

Vice Director, Prof. Meng-Zhu LU 

Vice Director, Prof.Shenzuo FANG  

Vice Director, Prof. Jianxiong LV  

Secretary General, Prof. Meng-Zhu LU 

The contact address of the Commission is as follows: 

Poplar Special Commission, Chinese Society of Forestry 

Research Institute of Forestry, Chinese Academy of Forestry 

Xiangshan Road, Haidian District,  

Beijing 100091, P. R. China 

Tel: +86 10 62889606 

Fax: +86 10 62872015 

Email: lumz@caf.ac.cn 

 

(b) Report briefly on meetings, congresses and study tours, and on other activities of 

a general nature organized by the Commission at the national level. 

With the leadership of Chinese Society of Forestry (CSF), the Poplar Special 

Commission (PSC) is annually active in organizing and hosting conferences or meeting 

of CSF on scientific and technological themes each year as well as several meetings of 

the board during the last four years. In some cases, PSC is also involved in public 

discussions, technical consulting activities and provides technical advices to relevant 

organizations dealing with poplar and willow. 

 

(c) Indicate also the difficulties encountered by the Commission in the course of its 

work and any lessons learned 
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List here publications on poplars, willows and other fast-growing trees issued in the 

period under review, (2016-2019) including technical papers presented at meetings, 
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3. Relations with other countries 

Include here information also on the international exchange of cuttings and plants of 

poplars, willows and other fast-growing trees, training etc. 

Exchange of scientific materials and research-relevant ideas in order to promote science 

has been frequently done thanks to the generosity from both the Chinese and foreign 

sides. Permanent connections have been held with specialists from Italy, USA, Canada, 

Germany, France and UK. 

The cooperation and exchange of poplar breeding materials is going well between 

China and Italy. 

 

4. Innovations not included in other sections 

List here any new developments not included elsewhere. 

 

IV. SUMMARY STATISTICS (Questionnaire) 

Complete the attached questionnaire on poplars, willows and other fast-growing trees 

summarizing statistics of key parameters in poplars, willows and other fast-growing 

trees resources, production, utilization, trade and future trends. 

 

Please check the accompanying document. 

 

NOTE: A synthesis of all country reports will be prepared by the IPC-Secretariat and 

made available at the 26th Session of the IPC to all participants. 


