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Summary

The fast growing species have 50 year-old political
and 35-40 year-old scientific background in Turkey.
Eucalyptus camaldulensis Dehn., E. grandis W.Hill.,
Pinus pinaster Ait., P. radiata D. Don., hybrid
poplars, some clones of Populus deltoides Bartr. ex
Marsh. and P. nigra L. are the most important
species for obtaining a great deal of progress in
species and origin experiments and starting the
plantation phase in Turkey. In fast growing species
process; although the American species and origins
are mostly used, the desired outcomes could not be
achived because of establishing the experiments
with few number of clones and origins, which didn’t
represent the natural distribution area. Along with
these species, studies should be focused on Pinus
brutia Ten. which has broad natural distribution
area in Turkey, improvement potential and fast
growing character. Furthermore, P. brutia is
evaluated as a species which will close the supply
deficit in long run. Also, studies should be
performed on Fraxinus angustifolia Wahl. subsp.
oxycarpa Bieb ex  Willd., Salix excelsa J. F.
Gmelin., S. alba L., Pterocarya fraxinifolia Spach.
and Alnus glutinosa Gaertn. subsp. barbata (C. A.
Mey.) Yalt. which was experimented in regional
base and showed the faster growing character than
the other indigenous alder species and native
species.

Keywords: Plantation, Industrial wood, Fast
growing species, Origin, Indigenous

Resumen

Revision de especies de crecimiento rapido en
Turquia

Los antecedentes de la utilizacion de especies de
crecimiento rapido en Turquia tienen se remontan a
50 afios y en los ultimos 35-40 afios se ha abrodado
desde un punto de vista cientifico. Eucalyptus
camaldulensis Dehn., E. grandis W.Hill, Pinus
pinaster Ait., P. radiata D. Don., chopos hibridos,
algunos clones de Populus deltoides Bartr. ex Marsh.
y P. nigra L. son las especies mas importantes por su
mayor utilizacién en ensayos de especies, origenes y
en plantaciones. Aunque las especies y origenes
americanas son los mas usados en los ensayos, los
resultados esperados no han podido ser alcanzados
debido al bajo numero de clones y origenes,
establecidos en los experimentos que no representan
el area de distribucion natural. Junto con estas
especies, los estudios deberian centrarse en Pinus
brutia Ten. que tiene una amplia area de distribucion
natural en Turquia, elevado potencial y caracteres
relacionados con el crecimiento rapido. Ademas, P.
brutia esta considerado como una especie que podria
cubrir el déficit de suministro a largo plazo. También,
los estudios deberian ocuparse de Fraxinus
angustifolia Wahl. subsp. oxycarpa Bieb ex Willd.,
Salix excelsa J. F. Gmelin., S. Alba L., Pterocarya
fraxinifolia Spach. y Alnus glutinosa Gaertn. subsp.
barbata (C. A. Mey.) Yalt que fueron probados en
varias regiones y mostraron mejores caracteristicas
de crecimiento rapido que otras especies de aliso
indigenas.

Palabras clave: Plantacion, Madera industrial,
Especies de crecimiento rapido, Origen, Indigenas
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INTRODUCTION

The total area of Turkish forests is 21.2
million ha and this area occupies 27.2 % of
whole country area. Half of Turkey’s
forests which are quite rich in point of
biological diversity consist of conifer
species and the rest of broadleaved species.
Overall tree volume, the mean annual
volume increment and the annual allowable
cutting amount of the Turkish forests are
1.3 billion m’, 36.3 million m’ and 16.3
million m’, respectively (Anonymous,
2006).

In Turkey, 60-65 % of the industrial wood
and 85% of the fire wood are obtained from
state forests. The supply deficit which is
due to low proportion and low standard of
quality-log in industrial wood-assured in
state forests is suppressed by means of
imports (Fig.1). It was claimed that the
wood obtained from the native forests
would not be enough to meet wood demand
(Birler, 1998). The fruition values of
industrial wood consumption in last two
decades as expressed in supply-demand
projections  of oth Development Plan
Period (2007-2013) are the indication to
climb tendency, from 1970s to the present,
in industrial wood consumption, along

with  population
2006).

increase (Anonymous,

The major proportion of the industrial wood
assurance outside the state forests has been
fulfilled in poplar (over 90%) and
Eucalyptus plantations. According to some
calculations and projections, supported by
some researches, the annual industrial and
fire wood amounts provided by private
sector outside the forest area (poplar,
willow, fruit trees etc.) are 3.3 and 1.4
million m’, sequentially (Anonymous,
2006; Birler, 1998). As to different supply
sources, approximate wood consumption
for 2005 is pointed in Fig.1.

From Fig 1, it’s seen that, 16% and 10 % of
Turkey’s wood consumption are supplied
by means of unregistered wood (as fire
wood, at large proportion) and imports,
respectively. If these values were taken into
consideration as the basis, for saving
Turkey’s wood consumption from external
addiction and unregistered supply, 26 % of
total yearly consumption (25 410 million
m’) had to be provided from fast growing
plantations, in the short run.

4050; 16%

2660; 10%

4800; 19%

13900; 55%

O Forest General Directory @ Private Sector 0O Import O Record External

Figure 1. Consumption rates of Industrial and Fire Wood for 2005
as to the Supply Source in Turkey (1000 m®)
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The production capability of Turkey forests
declines gradually. Furthermore, in 2000s,
some forest areas will probably turn from
the production forest into the external-
production forests due to the increasing in
conservation and environmental sensivity.
Thereby, in due course, the decrease in the
amount of production forests is inevitable.
In developed countries, the conservation
areas occupy 10 % of whole country area.
But, this rate is 5-6% in Turkey
(Anonymous, 2006). So, enlarging the
number and size of conservation areas is
one of the priorities of country.

In Turkey both the supply deficit at
present and politics, aiming at increase of
the number and the size of conservation
areas, will increase the wood deficit. To
overcome this deficit, tree improvement is
the first of the two alternatives. But, this
method requires selection-trial-evaluation
process in the long run. So, establishment
of fast growing plantations in suitable sites
should be appreciated as a way of solution
of the wood deficit in short term.

In this study, by investigating the brief

history of  Turkey’s  fast growing
plantations, obtained experiences,
established  plantation/potential  areas,

experimented  species/origins/clones and
conclusions, suggestions are stated on
import trials and plantations of fast
growing species for following years.

BRIEF HISTORY OF
GROWING PLANTATIONS

FAST

Introduction of fast growing species to
Turkey was started in 1880°s with Pinus
pinaster and in 1939 with FEucalyptus
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camaldulensis. In 1946, some P. X
euramerican poplar clones were introduced.
Later, in 1950’s, there have been
demonstrative plantations and comperative
experiments of exotic coniferous species at
various levels conducted by several
different organizations.

Poplar and Fast Growing Forest Trees
Research Institute-izmit, Eastern
Mediterranean Forestry Research Institute
(the old name is FEucalyptus Research
Station) and other research
institutes/organizations have taken active
part in fast growing species import
practises. The scientific studies were started
on fast growing species by the
organizations mentioned above in 1968
(Tungtaner, 1998). The beginning of the
researches on fast growing American
species was attributed to the year 1940
(Yaltirik et al., 1994).

Together with the species and origin trials
enforced by different organizations, the
studies were fulfilled on native and exotic
fast growing species in the extend of a
project entitled “TUR/71-521 Industrial
Forestry  Plantations” in  1972-1977
(Tungtaner, 1998). Also, in 1969-1976, in
the extent of the “Arboretum of Conifer
Species” project, trials on various American
originated species were carried out (Boydak
et al., 1995).

Species and origin trials were established at
coastal regions as Black Sea, Marmara,
Aegean and Mediterrenean, intensively.
The experimented species in these regions
are given on Table 1.
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Table 1. Exotic fast growing species experimented in Turkish Forestry (Boydak et al. 1995; Tungtaner, 1998;
Atasoy, 1998; Ugler, 1998; Eyiiboglu and Atasoy, 1988) *

Number Scientific Latin Names of Species Provenance
1 Picea pungens Englemann Colorado

2 Abies amabilis (Lood) Forb. Darrington Washington
3 Abies concolor (Gord.) Hoopes Colorado

4 Abies concolor var. lowiana Lemn. Shady Cove-Oregon

5 Abies magnifica Murr. Klamath-Oregon

6 Abies balsamea (L.) Mill. Penobscot-Maine

7 Pinus contorta var. latifolia Eng. Tillamook-Oregon

8 Pinus banksiana Lamb. Marquetle-Michigan

9 Pinus virginiana Mill. Prince Georgia-Maryland
10 Pinus attenuata Lemm. Josephine-Oregon

11 Pinus echinata Mill. Buckingham- Virginia
12 Pinus pungens Lamb. Grant-W. Virginia

13 Pinus rigida Mill. Burlington-New Jersey
14 Pinus monticola Dougl. Klamath-Oregon

15 Thuja pilicata Donn. Colville/Stevens Cob-Wash.
16 Juniperus virginiana L. Adiron Dock Mt-New York
17 Chamaecyparis lawsoniana (A. Murr) Parl. Germany

18 Tsuga heterophylla (Raf.) Sarg. Mt. Vermon-Washington
19 Cupressus arizonica Greene Arizona

20 Larix occidentalis Nutt. Okanogan-Washington
21 Larix lariciana (Du Roi) K. Koch. Hampshire-Graftan

22 Pinus glabra Walt. Jones-Missisiphi

23 Pinus serotinia Michx. Craven-North Carolina
24 Pinus resinosa Ait. Forest-Pennsylvania

25 Pinus balfouriana A. Murr. Siskiyou-California

26 Pinus palustris Mill. Nansemond-Virginiana
27 Abies lasiocarpa (Hook) Nutt. Yakima-Washington
28 Abies fraseri (Pursh) Poir. Mitchel-North Carolina
29 Picea engelmanii (Parry) Eng. Clackomas-Oregon

30 Picea rubens Sarg. Penobsccot-Maine

31 Taxodium distichum var. nutans (A) Swe. Baker -Florida

32 Tsuga mentensiana (Bong.) Carr. Klamath-Oregon

33 Picea abies (L.) Karst. Germany

34 Chamaecyparis thyoides (L.) B.S.P. Bladen-North Carolina
35 Abies grandis (Dougl.) Lindl. Deschuters-Oregon

36 Picea breweriana S. Watc. Siskiyou-California

37 Picea mariana Mill. B.S.P. Nortstar -Arkansas

38 Sequoia sempervirens (D. Don) Endl. Blue Lake-California
39 Pinus lambertiana Dougl. California

40 Acer saccharum Marsh. Canada

41 Pinus strobus L. Wisconsin

42 Pinus jeffreyi Grev. Balf. California

43 Pinus ponderosa Laws. California

44 Sequoiadendron giganteum (Lindl.) Buchh. California

45 Alnus cordata (Loisel.) Duby Italy

46 Alnus rubra Bong. USA

47 Alnus incana (L.) Moench. Norway

438 Alnus sinuata (Vill.) Lam.&DC. (Regel) USA

49 Robinia pseudoacacia L. Romania, USA

50 Acer pseudoplatanoides L. Italy

51 Larix decidua Mill. Germany

52 Larix leptolepis Gord. Germany

53 Larix x eurolepis A. Henry. Germany

54 Acer negundo L. USA

N
(=)
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55 Picea sitchensis Bong. Carr. USA

56 Pinus radiata D. Don. USA

57 Pinus pinaster Ait. France

58 Pinus densiflora Siebb.&Zucc. Japan

59 Pinus caribaea Morelet. New Zealand, Australia
60 Pinus canariensis Chr. Sm. ex DC. Canary Islands

61 Pinus elderica Medw. Iran

62 Pinus nigra var. corsicana Corsica

63 Cedrus deodara Loud. China

64 Cedrus atlantica Manetti. Morocco, Italy, France
65 Pseudotsuga menziesii USA

66 Pinus taeda L. USA

67 Pinus elliotti Engelm. USA

68 Cryptomeria japonica (L. f.) D. Don. Japan

69 Pinus excelsa Wall. Ex D. Don. Central and Northern Europe
70 Pinus muricata D.Don. USA

71 Eucalyptus camaldulensis Dehn. Australia, Lake Albacutya, Willuna
72 Eucalyptus grandis W. Hill ex Maiden Australia

73 Populus x. euroamericana Italy

74 Populus deltoides Bartr. ex Marsh. USA

75 Quercus rubra L. USA

76 Alianthus altissima (P. Mill) Swingle China

77 Pseudotsuga menziessi (Mirb.) Franco. Washington, France

78 Paulownia elongata S. Y. Hu. China

79 Paulownia tomentosa (Thunb.) Sieb.& Zucc. ex Steud. | China

80 Paulownia fortunei (Seem.) Hemsl. China

81 Paulownia tomentosa x fortunei China

*Some of the species in the table disappeared in nursery stage.

As to the Table 1, the conifer species were
used commonly (app. 80 %). Also, while
some of the broadleaved species as Populus
x euroamericana P. deltoides, Eucalyptus
camaldulensis, E. grandis, Alnus incana, A.
sinuata, A. robusta, A. cordata, Acer
saccharum, A. pseudoplatanoides, Acer
negundo, Robinia pseudoacacia, Quercus
rubra and Ailanthus altissima were
experimented. For Paulownia Sieb.& Zucc.
(Ulu et. al, 2002; Ayan et al., 2006a)
which was recognized by the Turkish
forestry as plantation goals in 1990s, the
studies could be expressed as openning
stage. In addition, about two decades ago, it
was stated that the studies on fast growing
species in Turkey should also be focused on
native broadleaved species such as
Fraxinus, Alnus sp. Populus tremula,
Ulmus etc. (Cicek and Yilmaz, 2002).

POTENTIAL AREA OF INDUSTRIAL
PLANTATIONS

It was expressed by Boydak et al. (1995)
referred to Saatcioglu (1969) that at the first
stage, 5% of the degraded forests which are
comprised of 10 million ha and need
rehabilitation, then 10 % of these forests as
to the accurate results, even 15 % of them
would be allocated for the fast growing
exotic species. In Turkey, as Zoralioglu
(1990) stated, there was 1.5 milion ha of
area suitable for industrial plantations by
using intensive cultural methods. Oztiirk
(1998) confirmed above-mentioned 1.5
milion ha of area as potential site for fast
growing plantations in degraded forest,
state and agricultural lands. In Turkey,
Boydak and Dirik (1998) referred to Birler
alleged that, it was possible to establish 1
840 000 ha of industrial plantations consist
of 455 000 ha of poplar, 1 385 000 ha of
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other native and exotic fast growing
species.

2.2 million ha of land was identified as
feasible for industrial plantations from
technical and social aspect in 2006’s
inventory (Anonymous, 2006). If, 1 million
ha (roughly) of state potential land and
forest areas, mislayed the  natural
regeneration conditions and have to be
planted, were added to 2.2 million ha, the
area  requiring plantation would  be
extremely large in above-mentioned area.

Currently, apart from poplar, the total area
of established fast growing plantations is
about 80 000 ha allover Turkey (Asan,
1998; Giinay, 1998). This area is expressed
as 120 000 ha by Aydmn (1998). That 60
000 ha of exotic conifer plantations were
only established in Black sea and
Marmara Region, was stated by Kahveci
(1998). There still are 53 901 ha of Pinus
pinaster, 140 ha of Pseudotsuga menziessi,
1 692 ha of Pinus radiata, 17 ha of Pinus
taeda (Caligkan, 1998), 20 000 ha of
Eucalyptus camaldulensis (Ozkurt, 2002)
plantations in Turkey (Caligkan, 1998).
Although there exist no clear record about
poplar plantations owing to private sector
investment character, 145 000 ha of
established area is thought to be found
(Anonymous, 2006).

PERFORMANCE OF SOME FAST
GROWING EXOTIC SPECIES

American Originated Species

American originated species experimented
in Turkey spread on the coastal zone of
Atlantic and Passific (Boydak et. al. 1995).
These are;

Pseudotsuga menziesii Mirb. Franco.; The
use of this species which was firstly
experimented in 1951 for aestatic and
industrial goals is recommended for the
plantation areas on Castanetum-Fagetum
zone at the rate of 20%, in Eastern and
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Western  Blacksea regions by 1250 m
altitude. The origins are stated to reach to
10 m in height, 18 m’/ha in volume
increment at the age of 16 (Simsek, 1987;
Ucgler, 1998; Tunctaner, 1998). In this
species which show faster growing at
advanced years, no series insect harm and
disease has been detected (Boydak et. al.,
1995).

Sequoia sempervirens (Lamb.) Endl.: As
to the observations in the experiment
areas on Western Blacksea region, this
species is a promising one on the
coastal zone. But, in point of growing,
important differences were determined
among the individuals on the same area
and at the same age. The change of
diameter between 20-75 cm, and height
between 11-25 m were found out among
the equal individuals (Eyiiboglu et al.,
1995). So, in this species, by selecting
the origins with the help of the preliminary
explorations on native spreading areas and
systematically =~ experiments on  the
individuals, selecting among the resistant
ones against to the frost and capability
of fast growing from industrial/ornamental
aimed plantations, positive results could
be attained. In other words, the
experiments should be enforced together
with the origin and clonal-based.

Picea sitchensis (Bong) Carr.: According
to the 13" years results of experiments
established in Trabzon-Macka region, this
species shows growth as fast as 3 times
than Picea orientalis that is indigenous for
the region. So, Ugler (1998) and Boydak
et. al. (1995) emphasize the utilization of
this species in plantations of Eastern
Blacksea at 700-1000 m elevations, at the
rate of 10-15%.

Pinus contorta Dougl.: In respect of the
results of the experiments conducted at
the high region of Eastern Blacksea,
planting of this species is suggested at




1200-2000 m elevations (even, above the
timber line by 2500 m) at the rate of 10-
15% (Eyiiboglu, 1986).

Pinus ponderosa Laws.: This species has
an important advantage owing to the
suitability to experimental studies in the
high  region. Boydak et al (1995)
suggested that this species should be
experimented with convenient origins at
Blacksea, Western and Southern Marmara,
inner part of Aegean, Westhern
Mediterrenean ~ regions  after having
reliable preliminary studies.

Pinus_radiata D. Don.: This species
reaches the fastest growth, in Western and
Eastern Blacksea region and Eastern
Marmara. So, this one is the most
investigated species. (Tungtaner, 1998).
But, because of Evetria buoliana (Schiff.)
harm, this species is the most controversial
one, in point of passing to limited
plantations stage (Boydak et al., 1995). The
harm of Evetria buoliana on Pinus radiata
intensifies on the unsuitable ecological
conditions, as stated by Oztiirk (1998).
Toplu et al. (1987), in their study on
resistance to the insect harm, determined
Cedros-12785 as the most resistance origin.
Also, It was explained the origins of this
species on the northern and coastal zone,
showed much better height- diameter
growth and survival rate in Marmara
(Kandira-Sarisu) experimental  area.
Firstly, the utilization of Guadalupe,
Monterey and  Ano Nuevu origins are
suggested for industrial plantations (Toplu
etal., 1987).

Cupressus arizonica Greene: This species
which is represented with quite a few,
even with a single origin in some region,
is mainly used for ornamental goals in
Mediterrenean, Aegean, Marmara  and
inner Anatolia region. Owing to the height
and volume growth in some experiments,
this species should be utilized in all suitable
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lands in Turkey after a conclusive testing of
the convenient origins (Boydak et al,
1995). Tungtaner (1998) clarified that this
species has the most successful
performance in Aegean region together
with Pinus pinea.

In the fast growing trials and plantations
at Marmara and Western Blacksea
region, no or too little snow damage was
perceived for the USA-originated species
such as, Pinus banksiana, P. monticola, P.
contorta, P. ponderosa, P. muricata and P.
radiata. However, Pinus taeda and P.
elliottii affected from the intensive snowing
(Boydak et al., 1995).

European Originated Species

Hybrid poplar and Populus deltoides:
Introduction of some poplar species and
clones to Turkey have been made since
1940’s. P. deltoides has a very large natural
range in USA. It was introduced to Europea
and Turkey as seed-lots and cuttings. P.x
clones were  mostly
important from FEuropean countries as
cutting material. The meaning of hybrid
poplars refers intraspecific and interspecific
hybrid clones of some poplar species. P.x
euramericans are hybrids between Populus
deltoides and Populus nigra (Tungtaner,
1989; Tungtaner et al., 1992).

euramericana

Poplar is broadleaved species, the most
extensively studied species in Turkey. Both
the plantation area broadness (145 000 ha)
and the important role of them on wood
supply (app. 3.3 milion m’/year) increase
their importance. In Turkey, more than
90% of wood assurance outside the
state  forest are composed of poplar
production (Anonymous, 2006). 55% of
this production is ensured by means of fast
growing plantations established with the
clones of Populus euramericana (Hybrid
poplar) and Populus deltoides. The clones
of Populus euramericana named “I-214”
and “45/51”, and Populus deltoides’s clone

Bol. Inf. CIDEU 2: 57- 71 (2006) ™ 63



Ayan and Sivacioglu

named “Samsun” are mainly used in the
temperate region of Turkey. These clones
have a rotation of 12-13 years and annual
volume increment of 15-36 m’/ha/year
(Tungtaner et al., 1994). In the studies, the
superiority of 77/51 which is one of the
P. deltoides clone than 45/51, 177-3 and
[-214  clones in point of wood
technologic characters was  determined.
Moreover, as an outcome of poplar
breeding  works, the clones of Populus
nigra named “Gazi, Anadolu, Kocabey,
Geyve and Behigbey” were selected for
continental regions of Anatolia. These
clones are widely used in the gallery poplar
plantations and other plantations (Tungtaner
et al., 1994; 2004). Under the Middle
Anatolia conditions, = Kocabey  clone
showed superiority than Gazi, Geyve and
Behicbey clones with respect to growth,
physical/mechanical characters and
resistance to the frost harms (Tungtaner et
al., 1998).

Picea abies L. Karst.: In the trials, since
1978, at 700-1500 m altitudes, in Eastern
Blacksea region (Ugler, 1998), It was
determined that this species showed as
big as 2 times growth than the region’s
native species (Picea orientalis L. Link.).
So this species should be used in the
plantations at the rate of 10-15%, in the
regions represented by experimental area
(Ayan, 1990). Yahyaoglu (1988) stated that
for using of the convenient origins of this
species on the wider areas, observations
have to be continued, minimally by the half
of rotation period.

Pinus _pinaster Ait. This species was
initially used in Turkey at Terkos dune
plantation in 1880. It is grown especially in
the north region of Turkey. Provenance
trials for the species were established by
Poplar and Fast Growing Forest Trees
Research Institute in 1974-1979 (Ozcan,
2002). In Turkey, Pinus radiata had a
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serious insect (Evetria buoliana Schiff.)
problem and Pinus pinaster had some
snow/wind damage and displayed many
broken branches due to the weight of early
snowfalls (Erkan, 2002; Ozcan, 2002). It
was determined that Pinus pinaster
(provenance from Corsica and Morocco)
grows successfully in Marmara, Blacksea
Region and that it is more resistant to
insect, disease, snow and wind damages
(Tungtaner et al., 1985;1988; Tungtaner,
1998; Ozcan, 2002). Also, Tunctaner
(1998) stated that this species would be
used widely in some parts of Aegean
region.

Robinia pseudoacacia L.: Together with
multiple purpose uses, on the loose and
deep soils which have good humidity, the
black locust shows fast growing
character for industrial plantations. More
than 10 m’/ha yield could be gained in this
species, at the areas having high site
index and unlimited humidity together
with  intensive  soil cultivation and
maintenance (Kizmaz, 1998). Rédei (2002)
reported that the black locust stands of yield
class I-II have a rotation of 35 — 40 years
and an annual increment of total volume of
12 — 14 m’/halyear. The stands of yield
class III-IV have a rotation of 30 years an
annual increment of 8 — 9 m’/halyear.
Finally, the poorest sites (Yield Class V-VI)
have a rotation of 20 — 25 years and an
annual increment of 4 — 6 m3/ha/year.

Also, about black locust, Rédei (2002)
stated that in the future there would be two
regions, where the fast spread of black
locust could be expected. In Europe and in
Mediterranean countries (Italy, Greece,
Spain and Turkey), in Asia (China, Korea)
may be the most prominent black locust
growers.

Australian Originated Species

Eucalyptus sp.: This genus was firstly
introduced to Anatolia in 1885 as an




ornamental plant for parks, gardens and
edges of railroads (Ozkurt, 2002). The
first plantation of this species with
economical mean was established in
Tarsus-Karabucak in 1939. Now, the
important part of the present amount of
this species (20 000 ha) is owned by
private sector. Since 1967, 609 origins of
191 Eucalyptus species were experimented
in point of rising by Eastern Mediterrenean
Forestry Research Intitute (Gtirses, 1990).
In experiment conclusions, E.
camaldulensis Dehn and E. grandis W. Hill
ex Maiden were determined as the fastest
growing species in Turkey (Avcioglu and
Giirses, 1984; 1986; 1988, Avcioglu and
Acar, 1984). At the results of origin
trials, an annual increment of total
volume of 35 m’/halyear for E.
camaldulensis and 50 m’/ha/year for E.
grandis was obtained (Avcioglu and
Giirses, 1988). In conclusion of clonal
trials after origin trials, the mean volume
increment of the best clone reached to 49
m’/ha/year for E.  camaldulensis
(Gtilbaba, 2002) .

PERFORMANCE OF SOME FAST
GROWING NATIVE SPECIES

Fraxinus ___angustifolia =~ Wahl.  subsp.
oxycarpa Bieb. Ex Willd.: This species is a
fast growing and indigenous tree species for
Turkey. The mean annual icrement at the
age of 30 and 3x3 m intervals for good,
medium and poor site are 20.7, 14.2 and 9.1
m’/halyear, respectively (Yavuz and Mistr,
2002). Also, Kapucu et al. (1998) stated
that the normal yield table for F. a. subsp.
oxycarpa stands of Middle and Western
Black sea Region in Turkey shows that
mean annual increment reaches to 23.1
m’/ha in plantation and 15.3 m’/ha in
natural stands in site I class. Ci¢ek and
Yilmaz (2002) stated that F. angustifolia,
particularly, a suitable tree for lowland and
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sub-mountain areas, is a fast growing tree
species.

Pinus_brutia_Ten.: According to FAO’s
definition for fast growing species, Turkish
red pine can be considered as fast growing
species (Boydak and Dirik, 1998). Also,
this species is evaluated as one of the
species to close the anticipated future
wood deficit in average term (Birler, 1998;
Anonymous, 2001; Boydak, 2001) As to
the recent years’ studies, the annual
volume increment and mean volume
increment of natural forest of this species
are 14.8 and 11.4 m’/ha/year, respectively
(Erkan, 1996). These increments can be
promoted in an order by 27.8 and 15.4
m’/ha/year in plantation areas at site class I
(Usta, 1991). In natural forest and
plantation in good site of Turkish red pine,
mean annual increment can reach 10,5 m’
at the age of 30 and 15,4 m’ at the age of
27, respectively (Erkan, 2002). However, it
is clear that the production could
considerably be increased by tree breeding
studies, because of the fact that the wide
genetic base of this species gives an
indication of the improvement potential.
Many researchers and scientists reached an
agreement on red pine’s native and fast
growing character and on the necessity of
establishing the plantations, even on
agricultural areas by wusing improved
material (Tungtaner 1998; Boydak et al.,
2006; Usta 1991). Also, quite wide
potential area and improvement potential of
this species, signifies its value for Turkish
Forestry.

Alnus glutinosa Gaertn subsp. barbata (C.
A. Mey.) Yalt.: Owing to faster growing
character than other six Alnus taxa, A.
glutinosa subsp. barbata is an economically
valuable one among the other naturally
distributed black alder taxa in Turkey. In
Eastern Black Sea Region, the pure forests
of this taxon cover an area of 43853 ha;
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mixed forests also cover an area of 63694
ha. In spite of little proportion (app. 1%) of
this taxon’s forest in Turkey’s forest area
(Saragoglu, 1998), fast growing character,
high biological regeneration ability raise its
importance, especially for the region. Also,
this taxon is wused in the region
predominantly by the local public. At the
same time, there are vast suitable potential
plantation areas in the region (Cetin, 1988;
Ayan et al., 1998, 2006b). As to the study
results, general mean volume increment
of this species is 21 m’/ha, at the age of
20, in site I class (Batu and Kapucu,
1995).

Salix sp. L.: The growth performance
and adaptation capability of 27 clones of
S. excelsa, 26 clones of S. alba and 3
clones of S. acmophylla were
investigated by Tunctaner (1990, 2002). In
the tested clones, the clones of S. excelsa
(Akyaz1/8408-8409, Carsamba/8428-8429)
and the clones of S. alba (Kirsehir/8211)
showed growth performance as 54,9-
67,2 m’/ha. Moreover, these  clones
showed much better volume growth than
I-214 clone in Izmit region.

On the other hand, the streamsides in
Turkey, which have big potential sites for
fast growing broadleaved species such as
Prunus sativum, Acer sp., Tilia, Pterocarya
fraxinifolia, Ulmus sp., Populus tremula
and Platanus sp. should be tried with
suitable origin in the rich sites (Cicek and
Yilmaz, 2002).

CONCLUSION AND SUGGESTIONS

In the light of data, observations and
experiences obtained over 50 years,
especially in the last 25-30 years, the
below results and suggestions can be
listed about the fast growing species in
Turkey.

In American originated species exception
of Pseudotsuga menziessi, Pinus radiata,
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P. taeda and P. contorta, the experiments
were carried out with few number, even 1-
2 of origin/clone, which didn’t represent
the distribution area. Also, the studies were
performed without reliable preliminary
explorations and systematic researches
(Boydak et al., 1995). Owing to above
mentioned reasons, the desired outcomes
about the American-originated species
could not be achived. So, the real
performance of these species should be
investigated again by selecting the origins
representing the distribution area, and by
relying on reliable preliminary explorations.

When compared the potential area with the
poplar area (145 000 ha) and plantation area
of the other fast growing species (total 80
000-100 000 ha), the low rate (7.5 %) is
seen. Therefore, Turkish Foresters have to
progress much on fast growing species.

In 1950s, in spite of determining the
establishment policy of fast growing
species plantations, the desired still haven’t
been achived from many numbers of fast
growing species. Because of this, if the
industrial plantation investments were not
encouraged with the new approaches and
legal arrangements, the wood deficit would
be increase as time passes.

When 50 year-old experiences, research
findings and evaluations are taken into the
consideration about fast growing species,
the species that may be used in fast growing
plantations in respect of the region, are
listed in Table 2.

The most convenient regions for fast
growing plantations are Marmara and
Blacksea in Turkey. And, the most
successful and widely used exotic species
are Populus x euramericana, P. deltoides,
Eucalyptus  camaldulensis, E. grandis,
Pinus pinaster and P. radiata.

It’s agreed by many scientists and
researchers that advanced improvement



studies should be carried on Pinus brutia,
Alnus  glutinosa
clones of Salix excelsa, S. alba, Fraxinus

subsp. barbata,

some
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and the

angustifolia subsp. oxycarpa, Pterocarya
fraxinifolia species
Populus nigra which are native in Turkey.

clones of

Table 2. The promising species/origins/clones in fast growing plantations for Turkey.

REGION SPECIES ORIGIN CLONE LITERATURE
Eastern Alnus glutinosa subsp. barbata | Turkey - Pamay 1967
Black Sea Ayan et al. 2006b
Fraxinus angustifolia subsp. | Turkey - Pamay 1967
oxycarpa Kapucu et al. 1998
Yavuz and Misir 2002
Pinus radiata Spain, New Zealand - Cigek and Yilmaz 2002
Pinus pinaster Corsica - Birler 1998; Ozcan 2002
Middle & Populus deltoides USA Samsun Tungtaner ef al. 1994
Western Populus deltoides USA Tzmit Tungtaner et al. 2004
Black Sea and | P. x. euroamericana Italy 1-45/51 Birler 1998
Marmara P. x. euroamericana Italy 1-214 Birler 1998
S. excelsa Turkey (Akyazi) 8408-8409 | Tungtaner 1990;2002
S. excelsa Turkey (Carsamba) 8428-8429 | Tungtaner 1990; 2002
S. alba Turkey (Kirsehir) 8211 Tungtaner 1990; 2002
Fraxinus  angustifolia subsp. | Turkey - Kapucu et al. 1998
oxycarpa Yavuz and Misir 2002
Cicek and Yilmaz 2002
Pterocarya fraxinifolia Turkey - Cigek and Yilmaz 2002
Kantay 2002
Pinus pinaster Corsica, Morocco - Tugtaner et al.1985; 1988
Ozcan 2002
Pinus radiata New Zealand, Spain - Birler 1998
Tungtaner& Tullukgu 1991
Aegean Pinus brutia Turkey - Boydak and Dirik 1998
Erkan 2002
Pinus pinea Turkey (Kozak) - Birler 1998
Cupresus arizonica USA - Birler 1998
Pinus pinaster Corsica - Birler 1998
P. x. euramericana Italy 1-214 Birler 1998
Mediterranean | Pinus brutia Turkey - Boydak and Dirik 1998
Erkan 2002
Pinus pinea Turkey (Kozak) - Birler 1998
Eucalyptus camaldulensis Australia - Birler 1998
Eucalyptus camaldulensis Lake Albacutya (6845) - Birler 1998
Eucalyptus camaldulensis Willuna (7046) - Birler 1998
Eucalyptus grandis Australia - Birler 1998
P. x. euroamericana Italy 1-214 Birler 1998
Middle, Populus nigra Turkey Anadolu Tungtaner ef al. 1994;1998
Eastern and Populus nigra Turkey Gazi Tungtaner et al. 1994;1998
Southeastern Populus nigra Turkey 77/10 Birler 1998
Anatolia Populus nigra Turkey 67/1 Birler 1998
P. x. euroamericana Italy 1-214 Tunctaner et al. 1994
P. x. euroamericana Italy 1-45/51 Tunctaner et al. 1994
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