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Abstract

The most recent National Forest Inventory (Thiinen Institute of Forest Ecosystems, National
Forest Inventory) subdivides the areas not devoted to short rotation coppice (SRC) as follows:
Aspen 81,000 ha, black poplar & hybrid varieties 38,500 ha, grey poplar 5,500 ha, white pop-
lar 2,600 ha, balsam poplar 19,200 ha, in total 147,000 ha. During the period under review,
the area cultivated by poplars and willows as SRC has hardly extended. Several factors are
responsible for this: attractive alternative crops, in particular maize production for biogas,
combined with the far-reaching ban on converting grassland and a lack of incentives from the
Regulation on Greening decided at EU level in 2014. With regard to the cultivation of poplars
and willows greening stipulates that their cultivation as SRC or agro-forestry-system may be
counted as ecological focus area, yet only with a factor of 0.3. The total SRC surface in Ger-
many has hence only increased to some 7,000 hectares and is currently almost stagnating.
The woody biomass of approx. 50,000 t that is annually produced in SRCs is insignificant as
compared to the quantities of fuel wood used in private households of 34 million m3 and the
imported wood pellets, which amount to several million tonnes. Efforts have been continued
to preserve the remaining pure black poplar occurrences, consisting mostly of relict stands
with over-mature trees through in situ and ex situ measures and to approve black poplar
stands for harvesting reproductive material for conservation purposes in accordance with the
Act on Forest Reproductive Material (Forstvermehrungsgutgesetz - FoVG). Using molecular-
genetic methods the species purity of the reproductive material is safeguarded. For 11 of the
14 poplar species, species-specific SNPs/InDels in the chloroplast genome and for identifica-
tion of poplar cultivars sets of genetic markers have also been developed. For the identifica-
tion of cultivars of the Section Populus 24 nuclear SSRs and for the identification of willow
cultivars 12 nuclear SSRs were established, which are developed further continually. These
markers also facilitate the unequivocal identification of multiple hybrid varieties and the res-
olution of the genealogy of hybrids up to the parental generation. Under the provisions of
the Act on Forest Reproductive Material three poplar clones, Matrix 11, 24, and 49 from the
Northwest German Forest Research Station (NW-FVA) and four hybrid aspen cultivars and
two hybrid aspen families (in each case P. tremula x P. tremuloides) by the Thiinen Institute
for Forest Genetics, Grosshansdorf, were approved for the production of forest reproductive
material in the category "Tested". Over 50 research projects, carried out at 26 institutions on
genetics and breeding, cultivation, physiology, resistance of poplar and willows as well as
wood utilisation were funded by third parties and have been included in the report. Also,
over 180 scientific publications and seven book titles are listed in the report.

Key words: poplar, willow, cultivated area, short rotation coppice, wood production, biomass
production, cultivars, research projects



Zusammenfassung

In der jingsten Bundeswaldinventur (Thinen-Institut fir Walddkosysteme, Bundeswaldin-
ventur) werden die Flachenanteile ohne Kurzumtriebsplantagen (KUP) im Jahr 2012 wie folgt
angegeben: Aspe 81000 ha, Schwarz-Pappel + Hybriden 38500 ha, Graupappel 5500 ha, Sil-
berpappel 2600 ha, Balsampappel 19200 ha, insgesamt 147000 ha. Der aktuelle Anbau von
Pappeln und Weiden beschrankt sich weitgehend auf KUP, deren Anbauflache sich im Be-
richtszeitraum kaum ausgedehnt hat. Daflir verantwortliche Faktoren sind attraktive Alterna-
tivkulturen, insbesondere Maisanbau fiir Biogas, verbunden mit dem weitgehenden Verbot
der Umwandlung von Griinland sowie mangelnde Impulse aus der auf EU-Ebene 2014 be-
schlossenen Greening-Verordnung. In ihr wird geregelt, dass Pappeln und Weiden in Form
von KUP oder Agroforstsysteme (AFS) als Okologische Vorrangflichen, maximal mit dem Fak-
tor 0,3 angerechnet werden kdnnen. Die Gesamtflache mit KUP ist in Deutschland deshalb
nur auf ca. 7.000 ha angestiegen und nimmt derzeit kaum zu. Die in KUP jahrlich erzeugte
Holzmenge von ca. 50.000 t atro ist vergleichsweise unbedeutend im Verhaltnis zum Brenn-
holzverbrauch in privaten Haushalten von 34 Mio. m3 und den Importmengen an Holzpellets,
die mehrere Mio. t ausmachen. Anstrengungen wurden fortgesetzt, die in Relikten mit iber-
alterten Baumen verbliebenen Schwarz-Pappel-Vorkommen durch in situ und ex situ Mal3-
nahmen zu sichern und Ausgangsbestiande zur Gewinnung von Vermehrungsgut fir den
Zweck der Generhaltung nach dem Forstvermehrungsgutgesetz (FoVG) zuzulassen. Mit mo-
lekulargenetischen Methoden wird sichergestellt, dass nur artreines Vermehrungsgut zur
Verfiigung gestellt wird. Zur Artbestimmung sind artspezifische Single Nucleotid Polymor-
phism (SNP)s/InDels im Chloroplastengenom fir 11 der 14 Pappelarten, und zur Identifizie-
rung von Pappelkultivaren umfangreiche Sets molekularer Marker entwickelt worden. Zur
Identifizierung von Kultivaren der Gattung Populus sind 24 nukleare Simple Sequence
Repeats (nSSR) und fiir die Gattung Salix 12 nSSR-Marker etabliert, die laufend erganzt wer-
den. Die Marker ermdglichen auch die Identifizierung von Mehrfachhybriden und die Aufl6-
sung der Genealogie von Hybriden bis zur Elterngeneration. Nach Vorgaben des Gesetzes
Uber forstliches Vermehrungsgut (FoVG) wurden in der Kategorie , Geprift” drei Pappelklo-
ne, Matrix 11, 24 und 49 aus der Nordwestdeutschen Forstlichen Versuchsanstalt sowie vier
Hybridaspen-Kultivare und zwei Hybridaspen-Familien (jeweils P. tremula x P. tremuloides)
seitens des Thiinen-Instituts fiir Forstgenetik, GroBhansdorf, zur Zulassung gebracht. Uber 50
verschiedene Forschungsprojekte wurden durch Drittmittel an 26 Institutionen in Deutsch-
land zur Genetik und Ziichtung, Anbau, Physiologie, Resistenzen von Pappeln, Weiden sowie
Ernte und Verwertung ihres Holzes geférdert. Uber 180 wissenschaftliche Veréffentlichung
und sieben Biicher sind im Bericht erfasst.

Schlagworter: Pappel, Weide, Anbaufliche, Kurzumtriebsplantage, Holzproduktion, Bio-
masseproduktion, Kultivare, Forschungsprojekte
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Policies and Legislation

Policies
Cultivation of poplars and willows as short-rotation coppice (SRC)

During the period under review, the cultivation of poplars and willows as SRC was hardly ex-
tended to cover more land. Several factors can be considered to be responsible for this: short-
age of available land, caused by attractive alternative crops, in particular maize production for
biogas, combined with the far-reaching ban on converting grassland and a lack of incentives
from the Regulation on Greening decided at EU level in 2014. According to this, SRCs despite
their generally recognized positive environmental benefits for climate protection due to their
high CO, sequestration and low CO, avoidance costs, positive effects on both, soil regenera-
tion, groundwater contamination and renewal of groundwater as well as on plant and animal
biodiversity - only have a 0.3 factor rating for the classification of ecological focus areas. This
low quota does not justify a conversion to this type of cultivation, since other more appealing
greening options enjoy a better rating. The constant decline in oil prices since 2012, which
turned oil from the most expensive into the cheapest source of energy, has also had a negative
effect on the propensity to cultivate these trees. In addition, the German support policy has
been strongly geared towards alternative forms of producing electricity and hardly towards
producing heat energy. Currently there are no signals for a reversal of this policy, albeit Ger-
many 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 pro-
duction by SRC is not sufficiently supported by corresponding policy measures. The total SRC
surface in Germany has hence only increased to some 7,000 hectares and is currently almost

stagnating.

Research funding for projects on fast-growing tree species in SRCs was also massively scaled
down as business interest faded and newly declared research projects were no longer ap-

proved.

Gene conservation of the black poplar (Populus nigra L.)

Most pure black poplar occurrences only consist of relict stands with over-mature trees. Efforts
have been continued to preserve the remaining population through in situ and ex situ
measures. The gene banks of several Lédnder (NW, RP, HE, SN, BB, ST, BY) contain black poplars
of certified purity and origin for renaturation measures in the respective region. Black poplar
stands have been approved for harvesting generative reproductive material for genetic conser-



vation purposes in accordance with the Act on Forest Reproductive Material (Forstver-
mehrungsgutgesetz - FoVG).

Agroforestry systems (AFS)

In Northeast Germany there are some isolated old shelterbelts with poplars. According to the
EURAF (EuropeanAgroForestryFederation), the term agroforestry system (AFS) means that field
crops (trees) and agricultural crops are cultivated on the same land. Positive interactions be-
tween woodland and arable crops require that the entire growing area be regarded in relation
to the surface area. In addition to ecological (ecotonal structures, biotope network, increased
biodiversity) and climatic (increased roughness of the landscape) benefits, timber production
and agricultural crop rotation patterns have also been integrated into this system. The cultiva-
tion of poplars, willows and black locust in SRC strips alternating with arable crops (alley crop-
ping) is being examined as a new form of cultivation in the scope of various research projects.
The positive effects are very promising.

Legal measures

Greening was incorporated into the EU's agricultural support schemes as of 2014. With regard
to the cultivation of poplars and willows it stipulates that their cultivation as SRC or AFS may be
counted as ecological focus area, yet only with a factor of 0.3 (Art. 46 (1) No. 2 of Regulation
(EU) No. 1307/2013 of 17 December 2013 and Delegated Regulation (EU) No. 639/214 of 11
March 2014 and Implementing Regulation (EU) No. 641/2014 of 16 June 2014.

With the elimination of compulsory set-aside under Regulation (EC) No 73/2009, areas with
SRC and AFS have been classified as eligible permanent crops. All rotation periods shall be less
than 20 years.

In order to maintain the eligibility for aid, the tree species poplar, willow, black locust, birch,
alder, ash and oak may be cultivated in SRC or AFS in Germany (Federal Law Gazette 2014 Part |
No. 51, issued in Bonn on 13 November 2014; Regulation (EC) 1120/2009, BLE No. 05/10/31 &
15/10/31).

Since the amendment to the Federal Forest Act (BwaldG) of 31 July 2010, SRC and AFS have no
longer been considered forest (Article 2 (2) no 1 BWaldG). This implies that no afforestation
authorisation is required for the establishment of SRC outside forest areas. The area can also
be converted back for food production at any time without having to apply for a clearing and
conversion authorisation. This approach is meant to facilitate the creation of SRC outside for-
ests. On the other hand, the establishment of SRC in forests is not regarded as regular forest

management. A forest conversion authorisation would be necessary for this purpose.


https://de.wikipedia.org/wiki/Gemeinsame_Agrarpolitik#Direktzahlungen_und_Greening:_GAP-Leitlinien_2014.E2.80.932020

An environmental risk assessment (ERA) is only required for areas greater 50 ha, but every SRC
or AFS must be regarded as an individual case. It is therefore advisable to notify such planta-
tions to the lower nature conservation authority or the competent agricultural agency.

Grassland areas are subject to the obligation to conserve grasslands. Eligible permanent grass-
land areas may only be converted into SRCs to a minor extent, as they are considered perma-
nent crops (see cross-compliance/obligation to conserve grasslands under Regulation (EC)
No 73/2009 and Regulation (EC) No 1122/2009).

The provisions of the Act on Forest Reproductive Material (FOVG) also apply to SRC outside
forests. All tree species approved to maintain the eligibility for aid with the exception of the
willow fall under the scope of the FoVG.

Statistical and Economic Data

Statistical data

Planting of poplars and willows in Germany’s forests is presently rare. This is primarily due to
the as yet low sales potential for poplar wood and the clearcut-free continuous cover forest
management. Aspens and balsam poplars are introduced as pioneer crops in mixed stands only
on calamity areas or other afforestation areas. The most recent National Forest Inventory
(Thiinen Institute of Forest Ecosystems, National Forest Inventory) subdivides the areas not
devoted to SRCs as follows: Aspen 81,000 ha, European black poplar & hybrid varieties 38,500
ha, grey poplar 5,500 ha, white poplar 2,600 ha, balsam poplar 19,200 ha, in total 147,000 ha.

The land used for energy wood production with poplars and willows in SRCs has slightly in-
creased and now amounts to approx. 7,000 ha.

Production

The cultivation of poplar and willows as a basis for raw materials is of minor importance in the
Federal Republic of Germany. We have no precise data on the current levels of poplar raw
wood felling since poplar fellings and sales are recorded and entered in the databases together



with the timber species group 'beech'. Annual poplar felling is estimated at 15,000 to 30,000
m?, as old stands have been increasingly used and have only partially been replanted. There are
no separate records on the use of poplar raw wood.

The woody biomass of approx. 50,000 t that is annually produced in SRCs concerns the energy
market and is comparatively insignificant for this market as compared to the quantities of fuel
wood amounting to 34 million m? used in homesteads (Mantau 2012) or imported wood pel-
lets, amounting to several million tonnes.

Imports and exports

The Federal Republic of Germany's foreign trade in poplar timber is of minor significance, as
Germany has hardly any poplar timber-based industries. Standard poplar log varieties are ex-
ported into countries with poplar wood processing.

Trends

Depending on the oil price and support schemes, interesting markets can potentially develop
for the use of poplar and willow wood as an energy source in the form of wood chips used in
combined heat and power generation (CHP) in co-generation power stations in municipalities

with district heating networks or other heat users.

Technical Data

Identification, registration and plant variety protection
Identification

Comprehensive molecular marker sets (nSSR) have been used on a great number of poplar cul-
tivars of the sections Aigeiros, Leucoides, Populus, Tacamahaca and Turanga. Currently 24 nSSR
markers have been established for the genus Populus, which can be used as mulitplex primer
sets (Fehrenz and Havel, 2010). It was possible to establish 12 nSSR markers for the genus Salix,
which are continuously complemented.
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For 11 of the 14 poplar species, species-specific SNPs/InDels in the chloroplast genome have
also been developed. 24 chloroplast genome sections were examined to this effect. These
markers are used to identify the mother of a crossbreed and thus the crossbreeding direction.
The analysis of five gene sections in the core genome produced SNPs/InDels for 10 of the 14
species. All 14 species can be identified by a combined sequence of seven nuclear markers.
Some of the markers are applied via the competitively priced PCR RFLPs. In case this is not pos-
sible sequence analyses are carried out. The application of the developed markers also facili-
tates the unequivocal identification of multiple hybrid varieties and the resolution of the gene-
alogy of hybrids up to at least the parental generation (Liesebach et al. 2012, Schroeder et
Fladung, 2015).

Biochemical analysis methods are also used for the conservation of the European black poplar
with a view to ensuring that only pure species material is conserved.

Approvals

The following basic material for the production of forest reproductive material was approved in
the period under review on the basis of experimental plantations under the provisions of the
Act on Forest Reproductive Material (Forstvermehrungsgutgesetz - FoVG) and the accompany-
ing ordinances in the category "Tested":

Three poplar clones, Matrix 11, Matrix 24 and Matrix 49 from the Nordwestdeutsche Forstliche
Versuchsanstalt were approved 2011. The aforementioned Matrix cultivars can be sourced
from the seed centre in the Forest District Office Hanau-Wolfgang of the “Landesbetrieb Hes-
sen-Forst”. They are sold under the registered trademark of the Nordwestdeutsche Forstlichen
Versuchsanstalt: nwplus®, - propagating material with value-added.

Four hybrid aspen cultivars and two hybrid aspen families (in each case P. tremula x P. tremu-
loides; see table) were submitted for approval by the Thiinen Institute of Forest Genetics,
GrolRhansdorf, after testing their superior growth qualities. A tendering process for the pur-
chase of the propagation rights of the cultivars is in place. This way the cultivars can be pur-
chased on the market with an adequate run-up time.
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Clone name Cross Gender Clone number Approval date Time limit
Esch 2 P. tremula x P. 98515 01.10.2013 30.09.2023
s¢ tremuloides m e e
h P. tremula x P.
Esch 8 tremuloides m 98516 01.10.2013 30.09.2023
P. tremula x P.
Sel tremuloides m 98517 01.10.2013 30.09.2023
h 1291 P. tremula x P. 98518 01.10.2013 30.09.2023
T tremuloides m 3 e e
| P. tremula x P. ;
Juwel 1 tremuloides m/ 98513 13.03.2012 12.03.2022
P. tremula x P.
Juwel 2 m/f 98514 13.03.2012 12.03.2022

tremuloides

Registration

The Federal Office for Agriculture and Food (BLE) in Bonn maintains the register of clones,
clonal mixtures and parents of the poplar family (Arboriculture Register) approved in Germany

by the authorities competent under Land law.

Under Article 4 of the Act on Forest Reproductive Material (FOVG), approvals of these species
of basic material may only be granted in the category "Tested". The vegetative production of
forest reproductive material to be placed on the market must also be based on basic material

of this category (Article 7 FoVG).

A list of poplar clones, clonal mixtures and family parents can be downloaded from
http://www.ble.de/SharedDocs/Downloads/02_Kontrolle/07_SaatUndPflanzgut/Pappelklone
mischungen.pdf?__blob=publicationFile.

An overview of poplar stoolbeds and the inspection authority can be downloaded from
http://www.ble.de/SharedDocs/Downloads/02_Kontrolle/07_SaatUndPflanzgut/Pappelmutter
quartiere.pdf? __blob=publicationFile.
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Plant variety protection

Due to the low trade volume for poplar reproductive material and the comparatively high
costs, variety protection is not often claimed. At the moment there are no poplar cultivars,
clones, clonal mixtures or family parents covered by official variety protection.

Cultivation

Conventional rotation

Poplars, aspens and willows are not cultivated to any notable extent in conventional rotation.
Due to the better economic situation of forestry holdings as a result of higher timber prices,
there is, however, a greater interest in planting pioneer crops. These allow earlier exploitations
and profits. Balsam poplar hybrids as well as aspens and aspen hybrids (P. tremula x P. tremu-
loides) are particularly suitable as pioneer tree species. Thus, aspen hybrid species such as 'Hol-
satia’, for instance, are selling better than in past decades.

Short rotation

Cultivations were continued and expanded in Hesse, Lower Saxony, Saxony, Baden-
Wirttemberg, Bavaria and, above all, Brandenburg so that about half of the 7,000 hectares of
SRC land in Germany were established there.

The increase in biomass depends on the water supply. An average water supply of 300 |/m?
during the vegetation period and water-holding soils can produce yields of 10 t of dry matter
per hectare annually. With high precipitation or groundwater impact also guaranteeing a con-
tinuous growth in dry periods, the yields can even be 20t and higher; whereas with a poorer
water supply, the annual dry mass increment per hectare can be only 6 t or less.

The investment costs for establishing a plantation are high and vary depending on the tree spe-
cies and the number of plants, which, in turn, depends on the utilisation purpose of the woody
biomass produced. Total costs of € 1,800 — 5,500 (establishment, operating and harvesting
costs) per hectare are calculated for energy exploitation with a large number of plants and
short rotation periods, establishment costs for industrial utilisation of the biomass in the form
of material use with lower numbers of plants and longer rotation periods are € 1,600 per hec-
tare, in both cases not including fencing, which can be calculated at an additional € 1,000 per
hectare.
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In addition to investment costs, harvesting and transport are also major cost factors that heavi-
ly depend on the production target. Harvesting costs of € 45-82/t of dry mass have been esti-
mated when specially constructed harvesting machinery to harvest wood chips for energy ex-
ploitation at a maximum 4-year growth is used. These costs could be reduced by improved ca-
pacity utilisation of the harvesting machinery. Longer rotation periods result in thicker harvest
material, which results in higher harvesting costs.

To evaluate the economic situation of plantations for energy use of woody biomass and an av-
erage plantation volume vyield (10 t/ha) and lifetime (seven 3-4 year rotations), production
costs between 30 and 45 €/t absolute dry weight woody biomass are calculated. Depending on
the market price of the generated biomass energy wood plantations are economically benefi-
cial.

Under the given framework conditions SRCs are not competitive compared to agricultural food
production. It seems reasonable to operate SRC on agricultural marginal land with poor soils
and low precipitation levels, yet with sufficient groundwater supply accessible for trees. A
combination of uses whereby environmental benefits are promoted, e.g. in the context of
greening, would have some positive effects. Such uses are, however, subject to legal re-
strictions, for instance for the use of sewage sludge, and in the case of greening the calculation
factor is only 0.3 and hence provides a weak incentive.

Biotic damages are a risk factor. Increased spread of plantation areas could cause significant
economic damages due to better development opportunities of previously insignificant harmful
organisms. The primary risk is, however, the price at which the produced material can be uti-
lised. If heating oil prices are low and stand at around € 0.50 per litre, woody biomass could be
competitive as an energy source in extremely beneficial cases.

Breeding and selection

Conventional rotation

No breeding or selection took place for exploitation in conventional cultivation during the peri-
od 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 indi-
vidual Laender level crossbreed species of poplar, aspen and willows and test the resulting sev-
eral hundred clones for their suitability for conventional cultivation, but in particular for SRC in
field trials located in all German regions.
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Short rotation

The demand for planting stock in Germany can be satisfied by regional tree nurseries. In addi-
tion, poplar seedlings were imported from Austria, Hungary, Italy and France and willow cut-
tings from Sweden. It was also possible to satisfy the demand for hybrid varieties of aspen (e. g.
‘Holsatia’).

Eight poplar varieties are suitable for SRC cultivation: Max (different cultivars), Matrix 11, 24,
49, Hybrid 275 (Syn. NE 42), Koreana, Androscoggin, Trichobel and Muhle Larsen and six willow
varieties: Bjorn, Tora, Zieverich, Tordis, Inger and Sven. Max cultivars are dominantly used,
since they are growthy and the cuttings quickly form roots. In the case of willows mostly clones
from Sweden are cultivated. The clones Tordis, Inger and Tora are used preferentially, whilst
clone Sven and the new breed Klara are used less frequently. In its entirety, the choice of suita-
ble cultivars is small and it becomes clear that there still is a strong need for highly competitive,
sufficiently tested cultivars. Therefore research projects such as FastWOOD or ProlLoc are im-
portant, where the suitability of clones is tested on many sites (in the case of ProlLoc a total of
42 places) in different regions of Germany.

Protective measures

Considerable damage events are not known for poplars and willows. Protective measures
against browsing by game, damage done by mice and competing ground vegetation are primar-
ily required in the first and second year of the plantation. Due to feeding damage of the young
sprouts after coppicing, infestation by the poplar leaf beetle can reduce growth increment.
After several years, however, there seems to be a balance between the beetles and their ene-
mies so that damages are tolerable without far-reaching protection measures. In years with
extreme spring aridity, mortality can be high (in parts even total). Irrigation is recommended to
safeguard successful regeneration and to increase the increment.

Most occurrences of pure black poplars are damaged by fungi and insects. This particularly ap-
plies to foliar rust caused by Melampsora larici-populina. The over-maturity of the trees in the
occurrences, mostly in relict stands, can be considered the cause of the alarming condition. The
resources must therefore be protected and regeneration measures initiated urgently.



-15-

Exploitation and utilisation

Exploitation

Poplars and willows grown in conventional rotation periods are exploited according to normal
forestry practices. Poplar raw wood is graded according to the statutory provisions on raw
wood grades.

The woody biomass produced in short-rotation coppice is used in the form of wood chips, e.g.

for wood-based materials (particle boards), but mainly for energy production.

Utilisation

The biomass produced in short-rotation coppice is mostly used as solid fuel, which is mainly
burnt as wood chips in adapted boiler systems. With greater volumes of woody biomass, in-
creased pelletisation would be conceivable. Methods for the gasification of woody biomass
(pyrolysis) or the liquefaction of fuels (Fischer-Tropsch process) have not yet been developed to
the point of practical application.

Scientific studies and other activities

A total of over 50 different research projects received funding by third party funds of the Fed-
eral Ministries of Food and Agriculture and Education and Research paid out to 26 institutions
in Germany focusing on genetics and breeding, cultivation, physiology, resistances of poplars,
willows and also black locust as well as the harvesting and use of their wood (see Annex 2). This
shows impressively which role is attributed to fast-growing tree species for the future supply
with the renewable resource wood. Equal emphasis is given to the use of wood for material use
and as energy source.

General Information

National Poplar Commission

The national Poplar Commission is chaired by the head of Department 5 of the Federal Ministry
of Food and Agriculture (Rural Regions, Plant Production, Forestry and Forest Products).
The Secretariat of the national Poplar Commission is maintained by the Federal Ministry of

Food and Agriculture.
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Relations with other countries

Within the scope of research projects individual cultivars were passed on or exchanged among
research institutions. There is no comprehensive survey of these exchanges. For instance, culti-
vars bred at the University of Minnesota, U.S.A., were made available for further scientific stud-
ies and field trials in Poland, Lithuania and Russia via the Thiinen Institute for Forestry Genetics.
Equally, different cultivars of the hybrid aspen of the Thiinen Institute for Forestry Genetics
were passed on to the aforementioned countries.

Tissue specimens, mostly leaves, were passed on among 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 collec-
tions and field tests with defined material were helpful.



Annex 1

This report is primarily based on the specialized contributions of the following individuals and

institutes:

Bayerisches Amt fir forstliche Saat- und Pflanzenzucht
Forstamtsplatz 1

83317 Teisendorf
http://www.forst-design3.bayern.de/asp/

Bund-Lander-Arbeitsgruppe
Forstliche Genressourcen und Forstsaatgutrecht
http://www.genres.de/en/forest-plants/

Fachagentur Nachwachsende Rohstoffe e.V. (FNR)
Dorfplatz 1

18276 Gllzow

http://www.fnr.de

Hochschule flir Nachhaltige Entwicklung Eberswalde
Alfred-Méller-Str. 1

16225 Eberswalde

http://www.hnee.de

Thinen-Institut fir Forstgenetik
Sieker Landstr. 2, 22927 GroRhansdorf
und Eberswalder Chaussee 3a, 15377 Waldsieversdorf

Thinen-Institut fir Wald6kosysteme
Bundeswaldinventur
Alfred-Moller-Str. 1

16225 Eberswalde



Leibniz-Institut flr Agrartechnik
Potsdam-Bornim e.V. (ATB)
Max-Eyth-Allee 100

14469 Potsdam
http://www.atb-potsdam.de

Ltd. Forstdirektor a.D.

Dr. Dr. habil. H. Weisgerber
Im Gribchen 16

34346 Hann.-Minden

Nordwestdeutsche Forstliche Versuchsanstalt
Abteilung Waldgenressourcen
Prof.-Oelkers-Strasse 6

34346 Hann.-Muenden
http://www.nw-fva.de

Philipps-Universitat Marburg

Fachbereich Biologie Naturschutzbiologie
Karl-von-Frisch-Strasse

35032 Marburg
http://www.uni-marburg.de/naturschutzbiologie

Sachsische Landesanstalt fir Forsten
Graupa

Bonnewitzer Str. 34

01827 Graupa
http://www.forsten.sachsen.de/laf
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Table of third-party funded poplar and willow projects 2012-2015

Subject-matter

12 Einzelvorhaben
22001908 | Erfassung von Klon-Standort-Wechselwirkungen bei Pappel und Weide auf landwirtschaftlichen 15.04.08 31.01.12 | Kompetenzzentrum HessenRoh-
Standorten in kurzen Umtriebszeiten - ProLoc (ErtragsProgramm/Locus) stoffe (HeRo) e. V.
22010608 | Einfluss der mineralischen Stickstoff-Dingung auf den Biomasseertrag von Pappel und Weide sowie 01.09.08 31.12.12 | Leibniz-Institut fir Agrartechnik
Ermittlung relevanter Umweltwirkungen Potsdam-Bornim e.V. (ATB)
22013809 | Pillierung von Aspen-Saatgut zur Verbesserung der Aussaattechnologie und Lagerfahigkeit 01.07.10 28.02.14 | Johann Heinrich von Thiinen-
Institut Bundesforschungsinsti-
tut fur Landliche Raume, Wald
und Fischerei
22013409 | Biotechnologische Erzeugung tetraploider Elternpflanzen von Pappel und Robinie mit dem Ziel ihrer 01.10.10 31.03.14 | Johann Heinrich von Thiinen-
Verwendung fir die Zlichtung leistungsfahiger triploider Klone fiir die Biomasseproduktion Institut Bundesforschungsinsti-
tut fur Landliche Rdume, Wald
und Fischerei
22011309 | Nutzung von endophytischen Bakterien zur Steigerung der Stabilitdt und Vitalitat von Pappeln im 01.04.11 30.09.14 | Johann Heinrich von Thinen-
Kurzumtrieb mit dem Ziel der Erhéhung der Biomasseproduktion Institut  Bundesforschungsinsti-




-1V -

Subject-matter

tut fur Landliche Raume, Wald
und Fischerei

22012510 | Physiologische Untersuchungen zur photosynthetischen Leistungsfihigkeit und zur Wassernut- 01.10.11 30.09.14 | Leibniz-Zentrum fir Agrarland-
zungseffizienz (WUE) von Leistungsklonen der Pappel im Hinblick auf unterschiedliche Ploidiestufen schaftsforschung (ZALF) e.V.
22004711 | KUP am FlieBgewasser - Streifenférmiger Anbau schnellwachsender Baume entlang eines FlieRge- 01.11.11 31.05.15 | Thirringer  Landesanstalt  fir
wassers zur Vermeidung von Stoffeintragen Landwirtschaft (TLL)
22008411 | Kurzumtriebsplantagen zur nachhaltigen Biomassebereitstellung auf Deponieflachen/Altdeponien 15.03.12 31.12.15 | HAWK Hochschule fir ange-
(KUPAD) wandte Wissenschaft und Kunst
- Hildes-
heim/Holzminden/Géttingen
22012112 | Erfassung von Klon-Standort-Wechselwirkungen bei Pappel und Weide auf landwirtschaftlichen 04.05.12 31.12.15 | Nordwestdeutsche Forstliche
Standorten in kurzen Umtriebszeiten - ProLoc (Ertrags - Programm - Locus) - Projektphase Il Versuchsanstalt
22007212 | Entwicklung eines Ertragsschatzers fiir Kurzumtriebsplantagen (KUP) aus Weide 01.07.12 30.06.13 | Technische Universitat Dresden
22030511 | Effizienzsteigerung  der  Ziichtung schnellwachsender Baumarten ber  Chlorophyll- 01.12.14 30.11.17 | Nordwestdeutsche Forstliche
Fluoreszenzmessung als pradiagnostischer Leistungsparameter Versuchsanstalt
22016714 | Prufung von Pappelsorten aus anderen EU-Staaten fiir Kurzumtriebsplantagen (EU-POP) 01.11.15 30.06.18 | Bayerisches Amt fiir forstliche

Saat- und Pflanzenzucht

12 Verbundvorhaben




Subject-matter

ERA-Bioenergy: Umwelteinfliisse von Schnellwuchsplantagen - Erfassung, Bewertung und Ableitung von Handlungsempfehlungen zur nachhaltigen Bewirtschaftung (RATING-

SRC);

22008208 | Teilvorhaben 1: Einfluss von Kurzumtriebsplantagen auf die Biodiversitat 01.10.08 28.02.12 | Johann Heinrich von Thinen-
Institut Bundesforschungsinsti-
tut fur Landliche Rdume, Wald
und Fischerei

22008308 | Teilprojekt: Auswirkungen von Kurzumtriebsplantagen auf die Bodendkologie 01.09.08 28.02.12 | Universitat Rostock

22008408 | Teilprojekt 3: Umweltékonomische und -technische Bewertung 01.09.08 28.02.12 | Beckmann-Institut fir biobasier-
te Produktlinien e.V. (BIOP-
Institut)

ERA-Bioenergy: Kostenreduktion und Effizienzsteigerung von Kurzumtriebsbewirtschaftung (CREFF);

22010308 | Teilvorhaben 1: Entwicklung von verbesserten Ernte- und Logistikmethoden fiir die Bewirtschaftung 01.09.08 15.03.12 | Forstliche Versuchs- und For-

von Kurz-Umtrieb-Plantagen unter besonderer Beriicksichtigung der FlachengrofRe und Flachenlage schungsanstalt Baden-
Wirttemberg

22010408 | Teilprojekt 2: Wertsteigernde Konditionierung von Rohmaterial aus Kurzumtriebplantagen 01.09.08 15.03.12 | Hochschule fiir Forstwirtschaft
Rottenburg

22010508 | Teilprojekt: Okonomische Betrachtung von Wertschdpfungsketten und Optimierungsméglichkeiten 01.09.08 15.03.12 | Universitat Stuttgart

bei Kurz-Umtrieb-Plantagen unter besonderer Bericksichtigung der Flachenlage und FlachengroRe

Verbundvorhaben Mykotree: Erh6hung der Pflanzenausbeute und des Biomasseertrags schnellwachsender Geholze fiir geringwertige Standorte durch den Einsatz in-vitro ver-
mehrter arbuskuldrer Mykorrhizapilze,




“VI -

Subject-matter

22028507 | Teilvorhaben 1: Etablierung der in-vitro-Vermehrung sowie Ermittlung von Wachstums- und Leis- 01.06.08 31.03.12 | Baumschulen Oberdorla GmbH
tungsparametern

22010908 | Teilvorhaben 2: Auswahl und Bereitstellung von AMP-Sporen sowie Entwicklung neuer AMP-Isolate 01.06.08 31.05.11 | AMykor GmbH

22011008 | Teilvorhaben 3: Uberpriifung und Nachweis der Mykorrhizierung der in-vitro-vermehrten Pflanzen 01.06.08 31.05.11 | Leibniz-Institut fir Pflanzenge-
netik und Kulturpflanzenfor-
schung (IPK)

Verbundvorhaben: SNP-Diagnose ziichtungsrelevanter Eigenschaften von Salicaceaen;

22013709 | Teilvorhaben 1 01.06.10 31.05.13 | Nordwestdeutsche Forstliche
Versuchsanstalt

22001210 | Teilvorhaben 2 01.06.10 31.05.13 | Johann Heinrich von Thiinen-
Institut Bundesforschungsinsti-
tut fur Landliche Raume, Wald
und Fischerei

Verbundvorhaben: ZUEND - Ziichtung neuer Energiepappeln fiir Deutschland;

22014709 | Teilvorhaben 1: Somatische Hybridisierung 15.04.11 30.04.15 | Phytowelt ~ Greentechnologies
GmbH

22004910 | Teilvorhaben 2: Identitatsiiberprifung mittels Marker und Marker-Entwicklung 15.04.11 30.04.15 | Johann Heinrich von Thiinen-

Institut Bundesforschungsinsti-
tut fur Landliche Raume, Wald
und Fischerei
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22005010

Subject-matter

Teilvorhaben 3: Materialbereitstellung und -priifung

15.04.11

14.09.14

Nordwestdeutsche Forstliche
Versuchsanstalt

Verbundvorhaben: Ziichtung schnellwachsender Baumarten der Gattungen Populus, Robinia und Salix fir den Kurzumtrieb (FastWOOD ll);

22002511 | Teilvorhaben 1: Evaluierung, Ziichtung, genetische Charakterisierung sowie Leistungs-, Resistenz- 01.10.11 31.10.14 | Nordwestdeutsche Forstliche
und Anbauprifung von Schwarz- und Balsampappeln und Weiden Versuchsanstalt
22002611 | Teilvorhaben 2: Ziichtung und genetische Charakterisierung sowie Potentialabschdtzung bei Weil3- 01.10.11 30.11.14 | Johann Heinrich von Thinen-
und Zitter-Pappeln (Sektion Populus) sowie Robinie Institut Bundesforschungsinsti-
tut fur Landliche Rdume, Wald
und Fischerei
22002711 | Teilvorhaben 3: Evaluierung, Ziichtung und Charakterisierung von Pappeln der Sektion Leuce sowie 01.10.11 31.10.14 | Staatsbetrieb Sachsenforst
Prifung von Klonen auf abiotische Resistenz
22002811 |Teilvorhaben 4: Sortenpriifung (Anbaueignung) vorhandener und neu geziichteter Klone von 01.10.11 30.09.14 | Bayerisches Amt fiir forstliche
Schwarz- und Balsampappel Saat- und Pflanzenzucht
22002911 | Teilvorhaben 5: Beurteilung und Optimierung anatomisch/physiologischer Parameter 01.10.11 31.10.14 | Technische Universitat Dresden
22003011 | Teilvorhaben 6: Modellierung und Genflussuntersuchungen zur Introgressionsgefahr in heimische 01.10.11 30.09.14 | Philipps-Universitat Marburg

Populationen

Verbundvorhaben: Ziichtung neuer Biomasseklone der Weide durch intra- und interspezifische Kreuzung zur Gewinnung ertragreichen und trockenheitstoleranten Pflanzgutes

mit hoher Rostpilzresistenz;

22015011

Teilvorhaben 1: Ziichtung neuer Weidenklone, Prifung auf Trockenstress-Toleranz und die Ermitt-

01.01.12

30.06.15

Humboldt-Universitat zu Berlin
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Subject-matter

lung des Salicingehaltes

22015311 | Teilvorhaben 2: Ziichtung neuer Weidenklone und Resistenzpriifung gegeniliber Melampsora - Pilz- 01.01.12 30.06.15 | Johann Heinrich von Thiinen-
befall Institut  Bundesforschungsinsti-

tut fur Landliche Rdume, Wald
und Fischerei

Verbundvorhaben: AgroForstEnergie Il - Nachhaltige Erzeugung von Energieholz in Agroforstsystemen;

22016611 | Teilvorhaben 1: Ertragseffekte und Okonomie 01.04.12 31.08.15 | Thiringer  Landesanstalt  fir
Landwirtschaft (TLL)

22000312 | Teilvorhaben 2: Bodenschutz und Bodenfruchtbarkeit, Wasserhaushalt und Mikroklima 01.04.12 30.09.15 | Brandenburgische  Technische
Universitdat  (BTU)  Cottbus-
Senftenberg

22000412 | Teilvorhaben 3: Strukturvielfalt und Biodiversitat 01.04.12 31.08.15 | JKI

Verbundvorhaben: Potentiale agrarer Dendromasseproduktion im Norddeutschen Tiefland unter Beriicksichtigung der Wasserversorgung und Konkurrenzfahigkeit von Kurz-
umtriebsplantagen (AGENT);

22012410

Teilvorhaben 1: Identifikation und Modellierung von Anbaustandorten

01.07.12

30.04.16

Freie Universitat Berlin

22014812

Teilvorhaben 2: Analyse der Wassernutzungseffizienz schnellwachsender Baumarten

01.07.12

30.04.16

Hochschule fir nachhaltige Ent-
wicklung Eberswalde (FH)

Verbundvorhaben: Ziichtung schnell wachsender Baumarten der Gattungen Populus, Robinia und Salix fiir die Produktion nachwachsender Rohstoffe im Kurzumtrieb (Fast-

WOOD lil);




-IX-

Subject-matter

22000414 | Teilvorhaben 1: Evaluierung, Zichtung, genetische Charakterisierung sowie Sortenpriifung von 01.12.14 30.11.17 | Nordwestdeutsche Forstliche
Schwarz- und Balsampappeln und Weiden Versuchsanstalt
22000514 | Teilvorhaben 2: Ziichtung und genetische Charakterisierung sowie Potentialabschdtzung bei Weil3- 01.12.14 30.11.17 | Johann Heinrich von Thinen-
und Zitter-Pappeln sowie Robinie Institut Bundesforschungsinsti-
tut fur Landliche Rdume, Wald
und Fischerei
22000614 | Teilvorhaben 3: Evaluierung und Zichtung von Zitterpappeln sowie Klonpriifung auf abiotische 01.12.14 30.11.17 | Staatsbetrieb Sachsenforst
Resistenz
22000714 |Teilvorhaben 4: Sortenpriifung (Anbaueignung) vorhandener und neu gezlichteter Klone von 15.02.15 30.08.18 | Bayerisches Amt fiir forstliche
Schwarz- und Balsampappel im Kurzumtrieb Saat- und Pflanzenzucht
22000814 | Teilvorhaben 5: Beurteilung und Optimierung anatomisch/physiologischer Parameter fiir die Ziich- 01.12.14 30.11.17 | Technische Universitat Dresden
tung schnellwachsender Baumarten
Verbundvorhaben: Agro-Wertholz: Agroforstsysteme mit Mehrwert fiir Mensch und Umwelt;
22031112 |Teilvorhaben 1: Wertholztrager und Kulturen als Teile eines komplexen Systems 01.01.15 30.09.17 | Albert-Ludwigs-Universitat Frei-
burg
22015714 | Teilvorhaben 2: Einfluss von Wertholztragern auf die landwirtschaftliche Produktion und Umwelt 01.01.15 30.09.17 | Landwirtschaftliches Technolo-

sowie deren 6konomische Auswirkungen

giezentrum Augustenberg

Verbundvorhaben: Entwicklung von Retrotransposon-basierten molekularen Markern fiir die Identifizierung von Sorten, Klonen und Akzessionen als Grundlage fiir Ziichtung,

Ressourcenmanagement und Qualitatskontrolle von Pappel und Hybridlarche;




Subject-matter

22004012 | Teilvorhaben 1: TU Dresden (Forstbotanik/Forstzoologie) 01.01.15 31.12.17 | Technische Universitat Dresden
22004112 | Teilvorhaben 2: Staatsbetrieb Sachsenforst 01.02.15 31.01.18 | Staatsbetrieb Sachsenforst
22031714 | Teilvorhaben 3: TU Dresden (Botanik) 01.01.15 31.12.17 | Technische Universitat Dresden
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