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|. POLICY AND LEGAL FRAMEWORK

Poplar and Fast Growing Forest Trees Researchutestaffiliated is General
Directorate of Forestry (OGM), is an institutiondi&s to the Ministry of Forestry and
Water Affairs performing the services for protentioenhancement of forest and
benefitting from them in a sustainable way withne frame of authorizations granted
by the Constitution and Laws for 173 years.

Main duties are;

* to manage forest and forest resources in an gicalointegrity to provide
multi-purpose sustainable benefits for society,

* to develop forest and forest resources a clodenstanding of the nature and

* to protect forest and forest resources againskamd of danger.

These activities are continuing in the forest arghgh amount to 28,6 % of the
country area in order to achieve specified aimghefforestry sector that is one of the
important sectors in the economy.

Poplar and Fast Growing Forest Trees Researchutesgstablished in 1962 at
Izmit/Kocaeli as a result of an agreement betweeki3u Government and the FAQ, is
one of the twelve Forestry Research Institutediatd General Directorate of Forestry
and carries out its forestry activities throughout tbeuntry. The Institute’s main
activities are to carry out researches projectpaplar, willow and other fast growing
forest tree species and provide technical assistamcprivate and public sectors to
increase wood production from non-forest resources.

According to the data of 2015, The Ministry of Fgirg and Water Affairs is
responsible for 22.3 million hectares of “foreshda and was produced about 18.3
million cubic meters wood material. The total aodanatural poplar stands in different
forest regions of Turkey is about 260 681 ha (122 Ba pure stand, 118 359 ha mixed
stand with other forest trees). The natural poptands are mainly consist Bbpulus
tremula Wood production is about 65.00F ennually. Some natural standsRafpulus
euphraticaoccur in South and South-east Anatolia. The offoglar speciesRopulus
nigra, Populus albandP. x canescenccur at different sites of Turkey as individual
trees or small groups.

In Turkey, there is a shortage of raw wood matdnaimeet the demand by
forest industries. In fact, Turkey has started intipg wood material. So, industrial
plantations with fast growing species are givemnay to fill the gap of raw material
shortage. The production of fast growing speciesTumkey is estimated about 3.7
million cubic meter annually. The only 80 thousantlof this production are produced
by the Goélardi Poplar sub-district affiliated Samdbistrict Directorate of OGM. In
recent years, the share of private nurseries in pfweluction of poplar saplings
decreased considerably. Almost all of poplar plaons is carried out by a private
growers in Turkey. State owned nurseries contimuerbducing poplar sapling of
selected poplar clones for demonstrative purposeargery and plantation techniques.
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[I. TECHNICAL DATA
1. Identification, registration and varietal control

Registration and identification of poplar and willoclones from different
origins have been continuously conducted in theeargental nurseries belong to the
Poplar Research Institute in accordance with treptd criteria. In addition to these
works, materials were produced from some selectéitiduals which were included in
first selectiornpopuletawith temporary clone numbers in previous years.

Varietal control was accomplished in all state osvneurseries during this
period. Improved and controlled materials were $addor private poplar nurseries in
order to secure varietal control. Number of privatgseries has notably increased
during last two years, and this situation creatdfscdlties in accomplishing varietal
control over them.

Euramerican and Eastern cottonwood clorfesx euramericana -214”, P. x
euramericand'45/51” andP. deltoides'Samsun” have been used in the regions which
are suitable for hybrid poplar plantations. In Black Sea region “Samsun” has been
preferred by poplar growers. Plantations withdeltoidesclone “Samsun”, have been
extended in Marmara and Black Sea regions owirthegdast growth of this clone. The
poplar clone fzmit (S-307/26)", which was selected among cultivar afstérn
Cottonwood Populus deltoidesMarsh.) could be used in nurseries and commercial
plantations successfully in after the Black Seaoresg

2. Production Systems and Cultivation

Poplar cultivation has a long past in Anatolianipsuala. The people of Anatolia
have traditionally cultivated poplars for ages. ingrpast 40-45 years modern poplar
cultivation techniques have been demonstrated lkyRbplar Research Institute in
Turkey. Promising results of planned extensionvaas for poplar development have
been observed in the beginning of 80’s. Mechamisatnethods have extensively
introduced in poplar cultivation both nursery andnpation stages. Furthermore the
demonstrations of modern poplar cultivation techeg and extension activities have
been extended to the relatively less developedonsgof the country such as: The
Central Anatolia and The South-eastern Anatolia.

(a) Nursery Practices and Propagation

Planting material is very important for a succelspfantation. Poplar plantation
is generally established by using stem cuttings, antwo-year old rooted and unrooted
plant. According to the research, cutting plang on two-year old rooted and unrooted
plant showed similar results on survival rate, digan and height increment. As
known, using unrooted saplings are cheaper andigahthan using rooted saplings. In
this way, a great deal of economy is secured irptpar plantations.

According to the results taken from nursery stafestady, in one year old
parcels, the production unrooted plants and cufpiagts with motherness method for
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can be made for four periods. For two years agedefm the production unrooted
plants and cutting can be made for two periods.

Poplar cuttings are produced from one year oldgroplants by cutting them
into segments of 18-20 cm in length. In generaséhone year old poplar plants from
which the cuttings are derived are established laptimg cuttings. The cuttings are
planted on lines in stool bed (motherness) pareeemally by man power. The distance
between planting lines of cuttings is limited degi@g on the working width of tractor
and equipment to be used in running the tendingatip@s. According to the results
taken from nursery stage of research; At produatibone and two year aged unrooted
saplings and stem cuttings with motherness method:

- the best amount of the production 16214 and Samsun(77/51) clones are
given by using 1.3x 0.4 m or 1.6x 0.4 m spacingtreatment to decrease shooting is
necessary.

- the best amount of the production for Black poglanes Kocabey, Gazand
Geyv@ are given by using 1,6 x 0,9 m and 1,6 x 0,4 m isga¢c no treatment to
decrease shooting is necessary.

According to the used poplar sapling standardipatio Turkey, both one and
two years old planting materials are classifiedngasured diameter from 1 m height.
Otherwise, there is not a standardization for ceer planting material. Because of that,
a new standardization studies for one year oldtpplgmmaterials to be used in the poplar
nurseries in Turkey are go on.

(b) Planted Forest

In the beginning of 60’s a carefully and serioud®gigned poplar development
program has been commenced. In the early stagdi®fptogram several research
projects and surveys have been taken into accddmting early years of poplar
development scheme Turkey was surveyed from timeatdilogical point of view and
the main climatological zones have been determihadkey has been divided into two
main zones according to the climatic features.tfFosastal or mild zone whef. x
euramericanaand P. deltoidesclones are planted. Second; continental zone whRere
nigra clones are planted.

It is generally accepted type of soil is the fastd the most important step for a
successful plantation. The most preferable soits sandy loam and alluvial soils,
because these group of soils the roots easily pgaan the soil down to least 2.0 m
deep and keeps sufficient amount of water. The soivhich roots cannot freely spread
and capillary action is blocked are not suitable goplar plantations. If the soil pH
values are between 6.5-7.5 the growth of poplaestrevill be optimum. But the
calcareous soils (i.e. soils with high calcium cerdite) are not recommended for poplar
plantations.

Soil preparation is another important step in trstaldishment of poplar
plantations. Suitable lands and clones have to dbected and the land has to be
conveniently prepared for successful results. Ioemé years mechanisation has

e
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intensively been needed in poplar cultivation adl.wéeavy and modern machinery
have been demonstrated to poplar growers espedraltile Central and the South-
eastern Anatolia where a great potential exisp@lar cultivation. Some areas in those
regions above mentioned the soils have traditignalltivated not deeper than 30-35
cm. To eliminate the problem caused from shallowivation, deep ploughing or
ripping and discing, in brief intensive soil work inecessary. Therefore a new
mechanisation demonstration program has been ladnichtarget areas where poplar
development programmes are supported by the gowsrmrAccording to the research
results intensive mechanization methods are alseessary for levelling of the soill
drainage which are important for irrigation. Fostmatic irrigation levelling operation
should be carried out carefully. After this opevatideep ploughing and discing should
be done in complete area before opening of plamitsy

As a general practice planting pits are drillethatlocations marked with a stick
using an auger. The recommended dimensions ofipiaptts are 80-90 cm deep and
50-60 cm wide for rooted plants. Pits are 15-20naller in size for black poplars.
The augers with a smaller helix diameter such a<r@80 can be used for planting
unrooted plants.

The choice of planting spacing depend on the siheliions and the objective
of management of the plantation owner. 5m x 5m@&mndk 6m are the most commonly
used spacing in the plantations established \Eitinamericanand deltoidesclones.
Recently narrower spacings (3m x 1,5m, 3m x 2m, 8n3m, 3m x 4m,) are
recommendetb produce more wood product from poplar plantajastablished these
clones for pulp and chip wood industry.

The success of poplar plantations depends on mffi@mount of water and
nutrients. Irrigation is necessary in the areasre/iee water level falls under the root
zone in the soils especially in the central regbfiurkey where long summer drought
is observed. Poplars are called water demandingjespand it is known that they never
survive without enough water. Irrigation is genbralerformed by surface or sprinkler
irrigation systems. Drip irrigation systems aredusmall scale in poplar plantations.

The poplars are very vulnerable to competition withtural vegetation,
especially water and nutrients are concerned. iBhahy in the most regions of Turkey,
it is particularly important to limit the transpiran losses due to invasive weed growth.
If there is no inter cultured crop, frequent cudtion should be undertaken at least twice
a year for four years in May and July and onceax j@r fifth and sixth years in May or
June. Generally, irrigation should be carried ouirftimes for the four years and tree or
two times for the remaining years. But the numiderr@gation depends on the soil and
site conditions.

As a general practice pruning is started at {feo2 3¢ years of the plantation.
Evidently, pruning is not made in the plantatiorfsch are established to produce more
wood product for pulp and chip wood industry.
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(c) Indigenous Forests
In our country there are five naturally occuringlar species. These are;

1. Black PoplarRopulus nigral.)

2. White PoplarRopulus albd..)

3. Grey Poplar (Hybridgemula x albanamed a®opulus x canescei@mith)
4. Aspen Populus tremulgaL.

5. Euphrates PoplaP¢pulus euphraticeOliv.

There are some small scale natural poplar standgferent regions of Turkey.
The total area is about 260 681 ha (142 322 hagiarel, 118 359 ha mixed stand with
other forest trees). The natural poplar standsraaly consisting oPopulus tremula
Wood production is about 65.000°nannually. Some natural stands Bbpulus
euphraticaoccur in South and South-east Anatolia. The offoglar speciesRopulus
nigra, Populus albandP. x canescenccur at different sites of Turkey as individual
trees or small groups.

Aspen Populus tremulnis being ranged in large area in Turkey and can b
encounter between the altitudes of 0-2700m as sstetids, groups, and individuals.
Aspen have a wide range of distribution area inké&yy approximately 133.716,98 ha.
This land is characterized as productive high foaesl remaining area of 57.217,78 ha.
is considered as degraded high forest. The broadege of Aspen trees is seen in the
Regional Directorates of Trabzon (36.603,20 hazuim (31.777,90 ha) and Giresun
(20.878,70ha), respectively. That is particuladgused on its ability to withstand high
salinity, Euphrates poplar’s natural ranges overwlorld are greatly diminished. Two
most important natural ranges of the species amgrisTiand Euphrates rivers.
Distribution of Euphrates poplar and Aspen in courdry are shown in Figure 1.
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"‘S . ol
A 4 1
%‘;W »

Poplars and Willows in Turkey: Report of the National Poplar Commsion

Black poplargPopulus nigra L.Jare one of the main tree species in central and
east part of Turkey. Row plantations with Black laop are of the traditional practiced
of poplar cultivation in Anatolia. River or streasite, field and road side plantations
have been established for centuries by the farnidrs. other poplar species (White
Poplar and Grey Poplar) often can be seen alongdbes of streams and rivers.

Willows have a wide natural distribution in AnatliThe number of natural
willow taxons in Turkey is 24. They can spread wuthe valleys of major rivers as
small groups, and individually. The total area @ 2087,28 ha (877,73 ha. pure
stand, 1209,28 ha. mixed stand with other forestsy. The most important willow
species in Turkey iS. alba All forms ranging from large tree to large share known.
Many ecotypes and hybrids especially wih fragilis and S. excelsaoccur. Salix
rizeensis(in Sazanli mountains in Black Sea regiof®alix anatolica(in Adana) and
Salix purpureasubspleucodermigin Aegean region) are endemic species of willow in
Turkey. Distribution of Willow species in our country arfecsvn in Figure 2.
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Figure 2. Distribution of Willow species in Turkey

(d) Agroforestry and Trees Outside forest
Agricultural intercropping can be applied during thirst three years of exotic

poplar plantations. The intercropping under poplantations is applied mainly for two
objectives. The first objective is to increase {h@fitability of poplar plantation

investments. The second objective is to provideesamnual income for the farmers
who have allocated a part of their limited land poplar cultivation. Poplar plantations
should be established at larger spacings such as 6m, 5m x 7m and 5m x 8m in
order to increase the productivity and profitapilif agricultural intercropping. Some
agricultural crops can be grown successfully altmg strips of in-between rows of
young poplar trees where the ground is out of ithdd to be exploited by trees during
the first three years period. The recommended algwi@l intercrop species are bean,
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tomato, maize, sugar beet, melon, water melon,ngpspper, aubergine, courgette,
lettuce and cucumber, where all of these intercnagapiire irrigation and top soil
working for their cultivation

3. Genetics, Conservation and Improvement
(a) Aigeiros section:Most of the cultivated poplars of the Turkey belaaghis

section.

1. Indigenous Black poplars (Populus nigra L.) are one of the main tree
species in central and east part of Turkey. Theedboeeding of Black poplar activities
concentrate on this part of Turkey.

Since 1965, the indigenous black poplar clones ®&zi (TR- 56/52)” and
“Anadolu (TR-56/75)" have been grown in nurseries and pldnn plantations in the
Central, Eastern and South-eastern regions of Juwkegere the continental climatic
conditions prevail. Subsequent to further reseatodies conducted by the PRI, three
new clones of indigenous black poplars were saleictaddition to previously selected
clones, and they were registered by the Nationpld?P@Commission asBeehicbey(TR-
62/154)", ‘Geyve(TR-67/1)", and Kocabey(TR-77/10)". Research results and field
observations show that these new clones of indigebtack poplars can also be used in
commercial plantations successfully as the preWogelected clones.

According to 8' year data, 6 first selection field clone trialst(@l at Central
Anatolia, 2 trials at South-East Anatolia and algriat East Anatolia), second selection
field clone trials 3 (1 trial at Central Anatoliatrials at South-East Anatolia and 1 trials
at East Anatolia) established in 2012 and 2014 &wgusuccessful clones of first
selection field clone trials. Observations on tsiéés are continuing by the institute.

Conservation program of black poplar continued bpl& Research Institute at
2012-2015 period. A project named “Genetic charaagon of Turkish Black poplar
genetic resources and development of moleculaklgaplar breeding program” began
at 2010 with collaboration of Poplar Research tasi(PRI) and Middle East Technical
University. The aim of project is to determine gémeiversity in black poplar genetic
resources and to provide genetic identity inforovatof clones in clone bank and re-
develop the Turkish black poplar breeding programd o make the program more
efficient with molecular techniques.

At the result of genetic classification, clone bapé&pulations and natural
populations are divided into two groups. It waswehdhat the populations which are
close each other as geographically, at the sane ¢lose to each other as genetically
from in sub-groups the populations located in thet fgroup populationsEastern
Anatolia, Southeastern Anatolia and Black Sea pimris are located within the first
subgroup. Likewise, the Marmara and Aegean populatare similar each other both
geographically and genetics.

There is no big difference in terms of genetic g between natural poplar
stands and were cultured populations of Black poplantationsThe genetic diversity
parameters contained the clone bank are enouglake mew breeding studies. The new
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clones from the populations of Melet, Tunceli andstern Anatolia because of
including the most original alleles should be adttedhcrease the genetic diversity in
the clone bank.

2. The cultivars and hybrids of Eastern Cottonwood(Populus deltoides
Marsh.)

Since the year 2000, the clones &amsun(l-77/51)" and 1-214" were
successfully grown in commercial poplar plantationMarmara and Black Sea regions
of Turkey. The results of the countrywide obsexwadi of the pilot plantations and the
populeta established by the PRI showed that théapcfones Samsun(l-77/51)” and
“Jzmit (S-307/26)”, which were selected among cultivars Eafstern Cottonwood
(Populus deltoidearsh.) and thd&uramericanaclone “I-45/51”, could be used in
nurseries and commercial plantations successfullyurkey.

According to first stage field clone trials Bf X. euramericamndP. deltoidesat
Marmara and Black Sea regions, 3 second stage &klde trials established at
Marmara Region at spring of 2014. 8 th year resaflfgrst stage clone trials show that,
2 Eastern cottonwood clone (89.M.004, 89.M.006)clvhwere obtain from controlled
hybridization shows superior performances. ClonéM8304 has 62 ffyear volume
increments per hectare at trial in Black Sea regitrthe same trial clone 89.M.060 has
44,5 nt volume increment while control clone has 29,8 wolume increment per
hectare per year.

A project aimed to select hybrid clones suitableitSeeast Anatolia and East-
Mediterranean regions carry out at 2014. Accorditog the results 83011015
Euramericanahybrid clone shows the superior growth performané&gegistration of
clone will perform at 2016.

A new project began at 2011 for investigation dlé@aclones for fiber
production by using narrow spacing plantation modélree field trial established at
Marmara region and 5B x. euramericarand P. deltoidsclones used at each trials.
Evaluation of clones regarding to the survivalpager and height growth were made at
the end of 3 year. And superior 11 (5 euramericaylarid, 6 P. deltoide¥ clone
selected for next stage trials which will observe5 years.

(b) Leuce section:This section is divided into two sub section astevpoplars
(Albidae) and Aspens (Trepidae).

All white poplars are placed in the single spe®epulus albavhich occurs at
different sites of Turkey as individual trees oradingroups likePopulus x canescens.
Populus albadoes not have economic value to be grown commayréaralTurkey. It is
only grown as ornamental tree.

Populus tremulahas a large geographic range in Turkey. It occargdtural
forest, sometimes forms pure stands as initial $oraf development of forest
communities, but this species mainly occurs in geoar individual trees. At the last
period, the factors to be effective production wstem cutting of aspenpd@pulus
tremulgd have been determined by PRI. Propagation witd sé®opulus tremuldhas
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been started to be use for plantations at Centrdl EBast Anatolia in Turkey. Stem
cutting propagation parcel &opulus tremuldas been establishediamit Nursery by
PRI. Also, 2 Gene Conservation Forest (One of tied09,3 ha. in Ara¢-Kastamonu,
the other is 39,4 ha ifebinkarahisar) and 1 Seed stand (360 ha. in Hakahkaasan-
Erzurum) in aspeare selected and are made national registration.

(c) Tacamahaca section:

Balsam poplars are not naturally distribution amel $pecies and cultivars of its
have been used any study in Turkey.

(d) Turanga section:

This section contains only a single speckspulus euphratic®liv. It does not
have economic value to be grown commercially ink€yr The most important region
for Euphrates poplar’'s natural distribution in Teykis where known as Mesopotamia,
where is located in between of Euphrates and FBpisn Rivers. In recent researches,
new natural distribution sites, other than theosadetween Euphrates and Tigris-Botan
Rivers, have been found for Euphrates poplar.

At the 2012-2015 periods, the environmental facttmeatening Euphrates
poplar is explored in distributed along the Eupésaand Tigris-Botan Rivers areas.
Besides, the information about the researches r®epted, which have been carried
out to protect Euphrates poplar plantations froras¢h environmental factors. The
research priorities in future have been suggesteccdnservation and inbreeding of
natural areas of this species. Also, seed morplgddod germination characteristics and
correlation and regression relationships between ttorphological characters have
been determined of the Euphrates podPapllus euphratic®liv.).

(e) Willows:

Firstly, genetic variations of various willovBélix excelsa, Salix alba and Salix
acmophylld 55 clones selected from natural tree-size willmepulations occurring in
Black Sea, Marmara, Central Anatolia and South-edsatolia regions, were
investigated by PRI. The selection of determinedetje characteristics of the clones,
such as rooting percentage, growth performancegtaggn period, stem form, basic
density, dry matter and holocellulose producticalpge and protein values to be used
for further research studies was made. In the suieseg study, growth performances
and particleboard properties of the selected wiltdones at the trial sites, representing
the Lake district, were investigated. Evaluationsrevmade on diameter, height,
survival and index values of 11 willow clones, l& £nd of 8 year period. Stem analysis
were also made for the top 2 willow clones detegdifrom the evaluation of index
values. Volume productions and annual volume iner@siof these clones per hectare
were calculated. Considering the volume productidhe bestSalix excelsaclone
(84/28) was selected for making particleboards.
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4. Forest Protection

Chrysomela populiL., Hyphantria cuneaDrury, Parantherene tabaniformis
(L.), Agrilus ater L, Melolontha melolonthaFab., Capnodis miliaris (Klug) and
Lepidosaphes ulm(iL.) are important pests d?opulussp. (=poplar) in Turkey. They
damaged on individual trees or groups of the poplalifferent areas and plantation of
Turkey between 2012 and 2015.

Poplar tip motiClostera (=Pygaera) anastomodiisep.;Notodontidae) is native
to Turkey and has not been reported for any mapmdiemic until 2014. Its first
epidemics in the country occurred in 2015, affe®00 ha poplar plantation area in the
sub-districts of Akyazi, Erenler and Hendek in disrict of Sakarya.

Meanwhile, fungal agentslelampsora allii populinaand Marssonina brunnea
(Ell. et Ev) P. Magn. pathologically occurred inpter plantations.

Lack of tending (i.e. cultural operations) has gahg contributed to the
aforementioned entomological and pathological issue

5. Harvesting and Utilization

(a) Harvesting of poplars and willows

The amount of annual poplar wood produced by thé&/i(General Directorate
of Forestry) is 80 thousand®mOf this production, approximately %20, and %86 ar
from plantations ofSamsun(77/51) clone which are produced by the Golardil&op
sub-district affiliated Samsun District Directoraite OGM, it is the single Forest sub-
district, produced poplar in Turkey) armbpulus tremulastands respectively. Two-
thirds of the total production of poplar wood isdt chip wood.

In our country, Fiberboard and Particleboard itsthtapacity increased at very
high level (12 million n¥year) and has been among the leading countriéseimvorld
in terms of capacity. In parallel with this growtlas increased the need for fine-scale
poplar wood. In parallel with this growth has irmsed the need for fine-scale poplar
wood. The production model used the narrower sgadias recommended for
production of wood raw material suitable demandhef sheet and paper industry. This
planting spacing interval ranged frahs nf-12 nf.

Willow does not have economic value to be grown mamcially in Turkey

(b) Utilization of poplars and willows for various wood products

The supply and demand of poplar wood were in baldoca great extent in
Turkey for a long period of time. The foreign tradepoplar wood has been of minor
importance to affect the balance between the damsspply and demand, however,
there may be some occasional imports and expogs&r round wood. As a matter of
fact, almost the entire quantity of poplar wooddige Turkey has been produced in
domestic plantations.

The clone ofPopulus x euramericanav. (I-214) was introduced in Turkey in
1962 and it has been cultivated at an increasitegsiace 1962. In the following years,
the clones of Samsun(l-77/51)" and 7zmit (S—-307/26)”, cultivars of American black
poplars Populus deltoideMarsh.), and th&uramericanaclone of “I-45/51" were also
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selected as suitable poplars to be grown in Turkeyhe years following 1990, both,
Populus x euramericanél—214) and Samsun(l- 77/51)” were used at an increasing
rate to establish plantations in Turkey. The cotieeal fields of use of this poplar
clones wood can be summarized as stated below:

* Veneer industry (veneer covering, boxes, plywawd] matches),

« Packaging industry (pallets, crates, boxes etc.),

 Furniture industry (sawn wood, mostly used foeintl parts),

» Wood chipping industry (paper pulp, panels fronppkd wood) and

» Construction sector (sawn wood, mostly for roaistouction).

The wood of this poplar clones has been used isgrglg in production of
medium density fiber board (MDF), wafer board, otesl structural board (OSB) since
1975. Poplar wood can also be used efficiently iadpction of composite panels,
laminated veneer lumber (LVL), parallel strand lenfPSL) and laminated strand
lumber (LSL). Some of the wood characteristicsxadte poplars such as being clear in
color, white or ivory, ease of working (peelingyithg, gluing and surfacing), having a
low density etc. makes it a suitable material fene@er peeling which is widely used in
manufacturing veneer coat, packaging boxes ands;ratywood, matches etc.

The wood of this poplar clones is used as a usedul material in the
manufacturing industry, particularly in the follavg products:

« Special paper production; napkins, serviettesetewthin packaging papers
and paperboards.

» General purpose paper pulp production; well bledctemi chemical sulphide
pulp.

* Production of construction panels; insulation peneeiling covers and fiber
boards.

Also, the poplar saw logs are highly demanded g itidustry for use in
production of a wide range of materials such asefslpackaging boxes and crates,
elements of furniture and wood based panels. Kindlé identifying characteristics

The poplar wood is used widely by the industry taducing pallets, packaging
boxes and crates, elements of furniture, fiber d®and wood based insulation panels.
The chemical composition of exotic poplar wood nsakea suitable raw material for
paper pulp production and it is widely used in fietd.

Indigenous black poplar®¢pulus nigral..) and willows have been cultivated in
Anatolia (Asia Minor) for many centuries. The twlores named Populus thevestina cl.
“Gazi (TR-56/52)" andPopulus thevestinal. “Anadolu (TR-56/75)", were selected
among the cultivars of indigenous black popldP®gulus nigral.) and they were
registered by the International Poplar Commissibthe United Nations in 1962. In the
years following 1962, these two registered clonesndigenous black poplars were
cultivated in the Central, Eastern and the Soutstdfa regions of Anatolia, especially
where the forest cover was poor.
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The indigenous black poplar wood is traditionalsed in rural constructions;
mainly as a round wood and as saw logs to a lesdent. Black poplar wood is also
used in urban construction, albeit to a lessemexss boards 150 supporting reinforced
concrete cement blocks, as sawn lumber in rooftoact®on and as beams in wooden
constructions. Also, the indigenous black poplan@va@an be used for the medium
quality wood of spruce and fir, consistent withritechanical strengths.

Traditionally, poplar leaves have been used to feedtock as a supplementary
fodder from branches trimmed off the trees. Pophmes planted for improving the
environment for recreational purposes. For examplthe Eastern Mediterranean basin
of Turkey, various cultivars oPopulus nigravar. thevestinaand are grown for
ornamental purposes because of their elegant cidaldboles of long-lasting clear
color. The poplar can also serve a protective foncis a windbreak and to improve the
view of the countryside

Willows have been traditionally cultivated in Tesk They are commonly
planted in lines around the margins of moist meadawd fields, and generally are
pollarded to produce small sized fuel-wood cut ladrsintervals. Rural communities
use willow timber as sawn planks and the varios@nents useful for agricultural
and household purposes. They provide raw matedgples valuable non-wood
products (e.g. livestock, medicinal extracts). Al&alix viminalis used in basket
making because of flexible branches in the villagieAnatolia is an important value in
terms of ethnobotany.

(c) Utilization of poplars and willows as a renewale source of energy
(“bioenergy”)

As a result of field trials in three different eogical environment, 11 poplar
clones (L.AVANZO, 89.M.004, 1\82, 89.M.044, PY-20D)STIA, 84.001.044,
89.M.063,iZMIT, 89.M.066, 89.M.060) from among total 50 clonefohging toP.x
euramericanaandP. deltoidesvere selected to produce wood raw materials andss
for thick diameter wood raw material processingustdy (fiber-chip, peel, pallet,
packaging, paper, timber).

6. Environmental Applications
(a) Site and Landscape Improvement
Combating desertification (Cold andDrought Resistancg and Salinization

Poplar has been adopted as a model perennial wspelgies for forest tree
genetics to understand molecular processes of Qrobibtic interactions and
adaptationgdevelopment and responses to environmental stresse

As it is known, salt stress is a major abiotic stréhat limits productivity in
many regions of the world. In the study related sakssPopulus tremula x Populus
alba (717-1B4) genotype was preferred because it can tdaesformed by
Agrobacterium tumefacienn this research, an integrated physiological pradeomic
approach was used to understand the salt strgesnses oPopulus tremula x P. alba
(717-1B4).At the end of the stress time courses, the elerhdigiibution in the roots,
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cuttings, stems and leaves of the young trees measured and compared to the control
many differences have been seen.

In the study related cold resistant related gemeBdpulus nigral. clones,
seasonal changes in antioxidant enzymes activitiekiding glutathione reductase
(GR), ascorbate peroxidase (APX), dehydroascortetactase (DHAR) and catalase
(CAT) were examined in black popld?dpulus nigral.) clones. It was found that GR,
APX and DHAR activities increased with low air teengtures in winter, whereas they
decreased under high temperatuteformation generated from this study can be used
for further understanding of the molecular mechasisof cold tolerance in black
poplars. Low temperature related antioxidant enzyogvities and gene expression
data could be effectively used in breeding prograsinfor the purpose of high
productivity in low temperature areas.

In the other study relatedanscriptional and physiological responses tadghb
stress inPopulus nigra Linvestigated a number of drought related physiateEemical
processes and transcriptional comparisons at diffestages of water availability to
understand adaptation and response mechanisme bfatk poplarRopulus nigra L).
According to their drought response, three adaptatirategies were identified in black
poplar. One of the three genotypes was found tdveva drought evading strategy
(sensitive) in which their active portion of lifegerally takes place mostly during water
abundant periods. Therefore, the clone could resmy mild drought stress. The
sensitive clone was characterized with least leatew potential (-12 + 0.9 bars),
complete defoliation and highest increase in amd@nxt enzyme activities under
progressive drought levels. On the contrary, anatlomes exhibited strong dehydration
tolerance strategy (resistant) to even severe titotltat the productivity of these
resistant clones was much higher during post-drotegiovery period. Although its leaf
water potential values (-8 + 0.7 bars) were sigaiftly reduced, defoliation rate of this
genotype was very low. Antioxidant enzyme resuttd ydrogen peroxidase content of
the leaves of this genotype indicated lesser RGfflymtion and stress situation as
compared to the sensitive genotype. The last gpeoty the study found to have
drought avoidance strategy (moderate resistanthisngenotype, leaf water content did
not decrease down to critical values (-4 + 0.6 basscompared to other two genotypes.

“A Study to Determine Resistance to Salinity of ®oRoplar Clones and The
Possibility of Establishing Poplar Plantations oighted Saline Soils™ named research
project were completed by our Institute, also. Asesult of this study, the salinity
adaptive species and clones of poplar have beenndeed for unused areas in Edirne-
Ipsala on the edge of the Maritsa river since a tong due to salinity.

Row (or shelterbelts and windbreaks) and Gallery @ntations

Row plantations are of the traditional practiseghaplar cultivation in Anatolia.
The edges of fields or alongside roads, waterceuad ditches plantations have been
established for centuries by the farmers. In soeggons of Anatolia cultivable land is
limited for agriculture and there is a great demdod wood, in such areas, row
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plantations save arable land and provide wood tdical rneeds. Also, row plantations
often fulfil an important function as shelterbedtsd windbreaks, with a dry climate and
in areas swept by wind. Therefore row plantatiores supported through the poplar
development program. Especially in Central Anataligreat potential exist for row
plantations. In row plantations, the distance betwieees is recommended to be 5 m for
[-214, Samsuelonesand 1 m for indigenous black poplars.

Turkey has a great potential for gallery plantagiomhe main river basins of
Turkey offer a great opportunity to make them mpreductive for rural people and
natural economy. It has been estimated that thengiat for gallery plantations is about
-45000 km along the river and stream banks. Théapajones of I-214’ and “Samsun
(I-77/51)” like alluvial and fertile soils. Thesed clones which are widely cultivated in
Turkey are almost intolerant to any extreme siteddmon or any extensive technique of
cultivation. Therefore, “1-214” andSamsun(l-77/51)" poplars widely used in block
plantations should not be given priority to be usedjallery plantations. The poplar
clone of “I-45/51” and the indigenous black poptdones of Gazi (TR-56/52)” and
“Anadolu (TR-56/75)" are fairly tolerant of extreme sitenditions and extensive
cultivation techniques. Therefore, the clone of45I51” and the indigenous black
poplars should be given priority in establishinglegg plantations.

(b) Phytoremediation

As it is known, the ability ofPopulusto absorb and accumulate significant
guantities of heavy metals in aerial parts offlis possibility to use them for removing
pollutants from their substrate.

In the study related metal stre$2opulus tremula x Populus alb@enotype
INRA 717-1B4) was exposed to two consecutives Qatentrations (3.2 mmoles and
16mmoles Cd) in order to better understand the tatma effects Cd. The results of
analysis showed thatPopulus might be a good candidate for phytoremediation,
especially for phytostabilization.

lll. GENERAL INFORMATION

1. Administration and Operation of the National Pogar Commission or equivalent
Organization

(@) National Poplar Commission of Turkey has conductatdivities in
accordance with the regulation which was adaptedhleyassemble of The Turkish
Government in 1964. The postal address of the Cagsian is as follows:

Kavak ve Hizli Gelien Orman &aclari Argtirma Enstitist Madurkii

Ovaclik Mahallesi, Hasat Sok. No: 3

41140 Baiskele- Kocaeli /TURKEY

(b) The 8 th National Poplar Commission was gathenetlovember 2014 in
Izmit/Turkey. The local and national problems facédpoplar producers and poplar
wood processing enterprises with needs to donertbaty scientific studies have tried
to examined at this meeting. The Meeting consiteahnical paper presentations with
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discussions are the more useful to examinatioridt& and national problems and to
be encourage improved poplars culture.

The solving of problems faced of poplar produaerd poplar wood processing
enterprises throughout the country and the lightirothe creation of vision for the
future are helped by PRI. Also, evaluation-extemsod research findings is carried
throughout the country.

(c) Each year, a daily education including technin&rimation and applications
on the poplar cultivation are given for the studesftFaculty of forestry.

The book named “Poplar Cultivation In Turkey [Sx#ed Clones — Nurseries —
Plantations Pests And Diseases — Wood Yields — &oas Wood Properties)” was
published as Turkish and English.
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3. Relations with Other Countries

In this period, “Poplar Development Project in Ukisean (2010-2015)” named
co-operation project was carried out with Uzbekista

4. Innovations not included in other sections

White hairy seeds (cottony tufts) which are spregdo the air from poplar and
willow trees, are mostly supposed to be a polleningby many people and there is a
misconception that consisting allergenic symptohwught to be due to these seeds.
Therefore, Turkey's pollen research was conductetd atmosphere of many cities. In
many regions those airborne studies performedepatains of poplar tree found in the
air especially in march-april term and the polleaigs of willow tree in april-may term.
In poplar tree pollen season, for those who ae¥gilt to poplar it is reported to be very
mild symptoms because it does not require drugarsalergy sufferers.

White hairy seeds of poplar and willow trees arppsised to be a polen grain
are matured and dispersed in the air at the timenwthhas been reported that there are
not any pollen grains of these plants in the atrhesp In this term meadows and olive
tree pollens were found.

IV. SUMMARY STATISTICS

Table 1. Indicate area (ha) of Poplars and Willows

Forest categories Total Area 2015 (ha)
pure stand mixed stand Total
Indigenous  Poplars 142 322 118 359 260 681
Willows 877,73 1209,28 2087,28
Total 143199,73 119568,28 262768,21
Planted P.deltoides, P x.euramerican 77 000 77 000
Populus nigra 68 000 68 000
Willows Data not available
Total 145 000 145 000
Agroforestry Poplars 700 700
Willows Data not available
Total 700 700

Table 2. Main purpose in management of Poplars an@wnership

Description Main Purpose of Ownership Percentage (%)
(Poplars) Management  Public Private corporate  Private smallholder
Natural Forest Wood production 100
Environmental
Planted Forest Wood production 1 1 97
Environmental 1
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Table 3. In-situ conservation forests oPopulustremula
Seed resources National registration The name of Area  Altitude
number sub-district (ha) (m)
Seed stands 388 Horasan-Hasankale 360 2200
Gene 152 Aracg-Karkalmaz 109,3 1400
conservation 246 S.karahisar$.karahisar 39,4 1800
forests
Table 4. Ex-situ conservation areas of Poplars and Willows
Species Facility Establishment  The number Establishment Area
location purpose of clones year (da)
P. nigra spp. Ankara/behigcbe  Cuttings-Orchard 354 199t 0,7
Hybrid poplars Ankara/behicbey  Cuttings-Orchards 50 2008 0,3
P. alba Ankara/behigcbe  Cuttings-Orchard 3 199t
P. nigra spp. Ankara/behicbey  populetum 250 2006 5
Salix spp. Ankara/behicbey Cuttings-Orchards 169 2011 0,5
Salix spp. [zmit Cuttings-Orchards 169 2013 0,5
Hybrid poplars+  Izmit Cuttings-Orchards 354 2015 1,5
P. deltoides
P. nigra spp. Seydiehir Cuttings-Orchards 248 2008 1
Table 5. Poplar Memorial Trees in Turkey
Province Species of Poplars Age Height Diameter  Circumference
(m) d 130(M) (m)
Konya Populus tremula 100 20 2,5 8
Yozgat Populus alba 300 20 2,5 8
Gumishane Populus nigra 500 30 1,55 4,15
Ankara Populus nigra 110 20 15
Ankara Populus alba 320 21 1,45

Ankara Populus alba 340 20,5 1,4
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