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Cross breeding by controlled pollinations has brought forth highly productive poplar cultivars grown on ten million ha
globally. The success of poplar breeding is due to the hybridisation of differing species, which naturally would not
come into contact. Examples of successful hybridisations are Populus x berolinensis Dippel, P. x canadensis Moench,
P. x canescens Sm., P. x generosa A. Henry, P. xjackii Sargent, P. x wettsteinii Hamet-Ahti. Prerequisite for
breeding is the exchange of germplasm among different breeding institutions. To support this as one activity of
promoting poplar cultivation, the International Poplar Commission was founded in 1947 by FAO. However, important
and widely distributed poplar species as Populus laurifolia have remained largely unexplored in their hybridisation
potential. Fast growing and frost resistant cultivars of P. laurifolia origin like ‘Petrowskyana’, ‘Brooks’ or ‘Griffin’
raise expectations for the production of further exceptional genotypes by hybridising P. laurifolia. A proposal is made
to exchange germplasm, e. g., seeds, pollens, cuttings, from natural stands and hybrid poplar clones and to use the
material for cross breeding work with respect to suitability testing in a designated region of wood production.
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Successful crosses and poplar species of interest

Over 200 years poplar hybrids have been planted for their fast growth and straight stems.
Controlled cross pollinations are ongoing for about 90 years, beginning with the USA and Italy and
then additional countries (Table 1). Prerequisite for this work is the exchange of germplasm among
the breeders in different parts of the world. In recognition of the great potential of the genus
Populus to satisfy the increasing need for wood the International Poplar Commission was founded n
1947 under the FAO, Rome, with the aim to promote poplar cultivation in general and also to
support the international exchange of germplasm among breeders [6]. The result of poplar breeding
is the intensive production of poplar wood on ten million ha globally, especially in the temperate
zone where tropical fast growing species like tropical pine species or Eucalyptus cannot be grown.

Most crosses were performed between the American species Populus deltoides Bartr. ex
Marsh. and the Eurasian P. nigra L. known as P. x canadensis Moench. (syn. P. x euramericana
Guinier). Subsequently many additional poplar species were successfully crossed like P. alba L.
and P. tremula L. (= P. x canescens Sm.) or P. trichocarpa and P. deltoides Bartr. ex Marsh
(= P. x generosa A. Henry) P. tremula L. and P. tremuloides Michx. (= P. x wettsteinii Himet-
Ahti) as well as P. laurifolia Ledeb. and P. nigra L. (P. x berolinensis Dippel) (Table 1). The table
shows that frequently the place of cultivation of a cultivar differs from its place of origin, which
supports the presently proposed exchange of poplar reproductive material. Whereas in earlier times
cultivars of European origin were frequently cultivated in America this trend has reversed over
about the past six decades and many cultivars bred in America are now used in Europe.

Exchange of plant material has been of different intensity between countries and continents
following geo-political patterns. Exchanges between West-European and North-American countries
have been comparatively intense while focussing on P. deltoides, P. nigra, P. tremula,
P. tremuloides and P. trichocarpa. However, exchanges between countries with other potentially
interesting poplar species remained largely unexplored. Many successful clones used in the
Canadian prairies for example are based on P. laurifolia Ledeb. occurring in Eurasia [1]. However,
only very few genotypes of this species have ever been used and it can be suspected that wider use
of this species might bring up successful clones. Conversely P. balsamifera L. might have a large
potential in the northerly and continental climates of Siberia, where hybrids of this species with the
native P. laurifolia could be well adapted and suitable for plantation forestry. Also, north-eastern
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accessions of P. nigra have not been tested sufficiently and utilised much in breeding programmes.
The same might apply to P. tremula occurring widely in that region. The poplar species of foremost
interest for exchanges between the partnering institutions are P. nigra, laurifolia, tremula from
Eurasia and P. deltoides, balsamifera, and tremuloides from North America.

Examples of widely used poplar cultivars, their parent species, origin and location of use [4] ravled

Cultivar Species Origin Locatislr;;)tgﬁgc;guction
‘Petrowskyana’ P. x berolinensis Dippel Germany Europe, North America
‘Allenstein’ P. x canadensis Moench Germany Europe, North America
‘AF 2’ P. x canadensis Moench Italy Europe, North America
‘Eugenei’ (DN34) P. x canadensis Moench France North America, Europe
‘1214 Casale’ (3n) | P. x canadensis Moench Italy Europe, America
‘145/51° P. x canadensis Moench Italy Europe, America, Turkey
‘NE367 ¢ P. x canadensis Moench USA USA
‘Robusta’ P. x canadensis Moench France Europe, North America
‘Walker’ P. x canadensis Moench Canada Canada
i)solgli;}rl,Grey P. x canescens (Aiton) Sm. Europe Europe, North America
‘Brooks’ P. deltoides x P. x berolinensis Canada Canada
‘Monviso’ [P. deltoides x P. trichocarpa] x P. nigra Italy Europe
“Unal’ P. x generosa Belgium USA
‘Northwest’ P. x jackii Sargent Canada Canada
:Androsc’:oggin’ P. maximowiczii x P. trichocarpa USA Europe, also ‘NE 42°
(NE41)
‘Matrix’ P. maximowiczii x P. trichocarpa Germany Europe
‘Oxford’, ‘NE47’ P. maximowiczii x P. x berolinensis USA Europe
‘E%%ll;ster , gl,arﬁta;c;iizr?svr;czu x P. nigra var. USA Europe
‘Max’ P. nigra x P. maximowiczii Japan Europe, USA (NM2, 6)
‘Crandon’ P. x rouleaniana Boivin USA USA
‘Astria’ (3n) P. x wettsteinii Haimet-Ahti Germany Europe

Hybrid characteristics

The cultivation of poplar usually bases on species hybrids. An exception is India, where mostly
P. deltoides cultivars are grown on 3 million ha in agro-forestry systems [2]. Typical for successful
hybrids is that the parent species are more or less closely related and inhabit different regions either
on the same or even different continents and are brought into contact. The hybrids frequently not
only grow faster due to the heterosis effect, but show better stem forms, tolerate diseases better and
have a wider range of growing conditions in which they can thrive [8].

Triploid genotypes have also proven to be favourable, e. g. ‘I 214’. However, triploids were
frequently of natural origin and are not the result of targeted breeding work. Therefore they often do
not meet the standards in all of the required characters, e. g. ‘I 214’ is increasingly susceptible to
fungi attack, also the aspen hybrid cultivar ‘Astria’ turned out to be susceptible to bacterial canker
in the adult stage. New methods allowing systematic induction of triploids or polyploids in desired
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genotypes resulting from selection programmes may prove a more successful improvement
technology [7].

Plant material to be exchanged

The testing environments should be representative for the regions of poplar cultivation.
Fundamental principles of matching clone to site start already at a much earlier level. Ideally,
results of provenance research reveal geographical variations patterns which may indicate the
expected growth potential that can be achieved at a given environment. However, especially in
poplar, systematic provenance testing has not been realized as much as in other species under
silviculture. An exception is a recent systematic collection of 65 P. balsamifera populations across
the complete distribution range and their study in four common garden sites in Canada [3]. Much
knowledge about the genetic variability of a species across its range of distribution in terms of
adaptation can be acquired from such experiments.

The exchange is not confined only to preselected clones but should also focus on indigenous
material that has so far not been used for improvement work. Such material may be exchanged in
form of seeds, pollens, plants or cuttings as well as scions. For immediate cross breeding the
exchange of pollen samples is the most efficient instrument because much time can be saved,
disease transfer is reduced, and, owing to their small size, pollen samples can be sent easily by
letters.

From Clone to Cultivar

The exchange of material may be focused on clones already in operational use. There are
examples of clones which prove suitable for a wide range of sites (generalists) or only for specific
site conditions (specialists). An example of such a cultivar may be ‘I 214°, which is presently still
used on different continents because of its favourable wood characteristics, however mostly in dry
areas with a low infection pressure.

Another group of clones are the ones that have been selected from progenies from breeding
programmes. Due to genotype by environment interactions it makes sense not only to use a wider
set of candidate clones but also a wider set of environments (climate and soil conditions) for the
subsequent testing. Not only from recent but also earlier cross-breeding programmes, there are
presumably many clones available, which have not undergone sufficient testing. They usually exist
in earlier clonal collections, tests, or archives. A spatial widening of a national testing programme to
foreign countries and sharing the testing exercise as well as the costs at international scale among
institutions could be beneficial for the participating parties.

Ideally, the exchange between partnering institutions is bilateral on a one-to-one basis giving
mutual benefit to both institutions and the countries they serve. This form of framework satisfies
both spatial and temporal requirements since institutions cover a certain region and exist
sufficiently long to follow up the clonal developments surpassing the period of individual
researchers that initiated the improvement programmes. However, exchange programmes with a
network character across national boundaries are also possible.

It is advisable to draw up plant material transfer agreements (PMTA) which confine the use of
the material for scientific and testing purposes only and exclude any commercial exploitation and
thus safeguarding the breeder’s right for the commercial exploitation of successful cultivars. In
addition, a PMTA provides a record of the material that has been transferred.

Poplars are prone to diseases caused by fungi, bacteria and insects, especially when only few
cultivars are grown in extensive plantations, thus favouring the virulence of diseases. When
exchanging material it is therefore of utmost importance to prevent spreading of agents causing
diseases by appropriate actions like disinfections and quarantine or other measures like transferring
materials in form of in vitro cultures.

Testing programme

Thorough testing requires a sufficient number of replications at different sites representing
different environments and at the different test sites, e. g. blocks per site. For later approval of
selected clones to be marketed under the category “Selected” according to the rules and regulations
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for marketing of forest reproductive material, the pertinent requirements should be observed from
the beginning. In the European Union clonal poplar cultivars (material propagated vegetatively)
may only be marketed in the category “Tested”. Besides a sufficient high number of replications
one or more standard clones to test against are usually specified. Such standards should have proven
useful for a sufficient long period in the region in which the test is to be carried out. For approval,
clones must prove significantly superior to the standard in at least one important character
according to accepted statistical procedures. Possible evaluation characters are: survival rate, height
of the plants/trees, collar diameters/diameter at breast height, branching habit, circularity of stem,
incidences of disease, incidences of insects, mean annual increment and yield or biomass
production, and any other specific parameter that may be of importance, like certain wood
characters.

For clones additional rules apply. Clones shall be identifiable by distinctive characters which
have been approved and registered with the responsible administrative body. Clones must consist of
trees of such an age or stage of development that the criteria given for the selection can be clearly
judged. Adaptation to the ecological conditions prevailing in the region where the clone is to be
cultured must be evident. Approval shall be restricted by the member state to a maximum number
of years or a maximum number of ramets produced [5].

The current OECD Scheme for the Certification of Forest Reproductive Material of 2007,
regulating international trade of forest reproductive materials under provisions of Decision
C(2007)69 apply to forest reproductive material of “Identified” and “Selected” categories. Other
categories that can involve other types of basic material (seed orchard, parents of family(ies), clone,
clonal mixture) are presently under consideration by participating countries [9]. However,
explorations of the feasibility to include advanced categories like “Tested” into the Scheme are
ongoing.
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Teopr don Broxmimr', Auron I'purop’es?, Anatoumiii JKurynos?

IHTPOAYKUIA I TECTYBAHHS TOIIOJII: TTPOITO3ULIA [TPOTPAMU OBMIHY I TECTYBAHHSA

1 — Incmumym nicoeoi cenemuxu imeni Hozanna enpixa gpon Tionena, Hiveuuuna

2 — Canxm-Ilemepoypsvruii depocagnutl nicomexuiunutl ynieepcumem, Cankm-Ilemep6ype, Pocis

lOpunm3anis IUITXOM KOHTPOJIOBAHOTO 3alMJICHHS JIO3BOJIMJIA OTPUMATH BUCOKOIIPOJYKTUBHI COPTH TOIIOJI,
BUPOIIYBaHi HUHI Ha JECSATH MUIbHOHAX T'eKTapiB 0 BChOMY CBITi. YCHIiX BHBEJCHHS COPTIB TONOJI CTaB MOMIUBHM
3aBIsSKM TiOpuam3anii pisHUX BHJIB, HaTypalbHI apeajd sSKUX y HPUPOJl HE KOHTaKTYIOTh. [Ipukiamamu ycminrHoi
riopumuzarii € Populus x berolinensis Dippel, P. x canadensis Moench, P. x canescens Sm., P. x generosa A. Henry,
P. x jackii Sargent, P. x wettsteinii Himet-Ahti. Heo0xinHor0 yMOBOIO COPTOBOTO MOJITIIEHHS € OOMIH T€HETHIHUM
MaTepialioM MK pi3HUMH OpTaHi3aIlisiMH, 10 3aiiMarOTHCS BUBEJCHHAM HOBHUX COPTiB Tomoui. [y KoopauHAarii podit
y npoMy HampsMKy B 1947 p. y pamkax ®@AO Oyna crBopeHa MixkHapoaHa KoMicis 3 Tomoumi. [IpoTe Taki BayumBi Ta
MIMPOKO TIOMHMpPEHi Buau Tomodi, sk Populus laurifolia, samummsmcs cepen iHIINX 3HAYHOIO MIpOI0 HEMOCIIIKEHIMHE
MO0 TXHBOTO TMOTEHIany ribpuamsanii. Taki mBumKopoci i Mopo3socriiiki coptu P. laurifolia, s;x Petrowskyana,
Brooks wmu Griffin, BiamoeimaroTe crHomiBaHHSIM [IOA0 BHUPOOHHITBA B MailOyTHROMY BHAATHHX TCHOTHUINB 3a
noromororo ribpuamsaiii P. laurifolia. ¥V craTti BucyBaeThCcs mMpomo3uilis OOMiHIOBATHCS T€HETHYHUM MaTepialiom,
HAINpHKJIIaJ, HACIHHIM, NMHJIKOM, XMBISIMH TOLIO. 3 MPHUPOJHUX HACAIKEHb, a TAKOX TOPUAHUMHU KIOHAMH TOIOJb, 1
BUKOPHCTOBYBaTH L€l Marepian aist poOiT 3 riOpunusanii Ta BUIpoOyBaHb iX Ha NPUIATHICTH Ui BUPOOHMITBA
JIEPEBHHU B KOHKPETHOMY PETIOHI.

Knio4oBi caoBa: TOMOIS, MOCAIKOBUHM MaTepiall, TiOpUAN3allis, TeCTYBaHHS KJIOHIB

T'eopr ¢pon Broxymmr', AHTOH FpI/IFOpBeBZ, AHaronui )KI/IryHOB2

UHTPOAYKIUSA W TECTUPOBAHUE TOIIOJIA: TPEAJIOXKEHUE TIPOTPAMMbBI OBMEHA U
TECTUPOBAHU S

1 — Uncmumym necrou eenemuxu umenu Hozauna I'enpuxa ¢on Tronena, I'epmanus

2 — Canxm-Ilemepoypeckuil eocydapcmeenuwiil iecomexiuieckuil yuusepcumem, Cankm-Ilemep6ype, Poccus

I'mOpuau3anus myTeM KOHTPOJIMPYEMOI'O OINBUICHHS MO3BOJMIA MOJIYYUTh BBHICOKOIIPOIYKTUBHBIE COPTa TOIOJI,
BHIpallBacMble B HACTOAIIEE BPEMs Ha JECSITH MHJUIMOHAX TeKTapoB MO BCEMY MHUPY. YCIeX BbIBEICHUsS COPTOB
TOIOJICH CTal BO3MOXKHBIM OJiarosapsi TMHOpHIU3allMK Pa3IMYHbIX BHJIOB, €CTECTBEHHBIC apeajbl KOTOPHIX B IIPUpPOJIE
He KOHTakTHpYoT. [IpuMepamu yenenrnoit rubpuausauu seistorcss Populus x berolinensis Dippel, P. x canadensis
Moench, P. xcanescens Sm., P. xgenerosa A. Henry, P. xjackii Sargent, P. x wettsteinii Hamet-Ahti.
Heo0xoauMbIM yCIIOBHEM COPTOBOTO YIYYLICHUsI SBISETCS OOMEH T€HETHYSCKHM MATEPHATIOM MEXIy pa3IddHbIMH
OpraHHU3alUsIMH, 3aHUMAIOIIUMHUCS BHIBEICHUEM HOBBIX COPTOB TOMOJIs. 1Sl KOOpAUHAIMH PaOOT B 3TOM HANpPABICHUH
B 1947 1. B pamrax ®AO Obuia co3mana MexayHapoaHas KOMECCHS IO TOMOJMIO. TeM He MeHee, TaKhue BaKHBIC U
HIMPOKO pacrlpocTpaHeHHble Bubl Tonoss, kak Populus laurifolia, ocramuics cpenu npoynx B 3HAYUTENHHOM CTENEHU
HEHCCIIEIOBAHHBIMKU OTHOCHUTENIBHO X MOTEHIMana rudpuauzanun. Takue ObICTpOpacTyiine U MOPO30CTOMKHE COPTa
P. laurifolia, xak Petrowskyana, Brooks wmu Griffin, orBe4aror oxugaHusiM JUisi TPOU3BOACTBA B Oyayliem
BBIJAIONIMXCS TEHOTUIOB TocpeacTBoM rubpuamszanuu  P. laurifolia. B crathe BbIBUraeTcss mpeioKeHHUE
0OMEHHUBATLCSI TEHETHUECKHM MaTEepPHaJIOM, HAlpHMep, CEMEHAaMH, INbUIbLION, YEPEeHKAaMH M T. I. U3 €CTECTBEHHBIX
HacaXXJIeHUi1, a Tak)Ke TMOPUIHBIMH KJIOHAMH TOIIOJIEH, U MCIIOIb30BaTh ATOT Marepual s padoT 1Mo ruOpuaAn3anuy 1
UCTIBITAHUN MX HA IPUTOAHOCTD JJIs POU3BOJICTBA IPEBECHHBI B KOHKPETHOM PETHOHE.
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