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The Significance of the Study-I










The demand for wood products in Turkey as in many other countries in the world
has been on the increase.
increase. As a result,
result, the gap between wood supply and demand is
rapidly widening.
widening. To solve this problem, the general approach has been to establish
large wood plantations with fasttrees.
fast-growing trees.
In addition to this approach,
approach, some researchers have indicated that wood quality
attributes should be taken into consideration with regard to the end use of the wood.
wood.
Over the last years,
years, in particular,
particular, plantation programs,
programs, afforestation practies and
research have been focused on native fastfast-growing and widely available species in
Turkey.
Turkey.
This policy has been particularly centered on broadbroad-leaved species throughout the
world as mainly in the Black Sea ecosystems in Turkey.
Turkey.
As a matter of fact,
fact, in the 6th FiveFive-Year Development Plan of the SPO (DPT, 1990),
It was envisaged that broadbroad-leaved forest tree species be given place to in
afforestation practices,
practices, and that mixedmixed-species forests be formed by planting broadbroadleaved species producing secondary yields.
yields.

Sezgin AYAN

6-8 October, 2008 / Freiburg

1

The Significance of the Study-II








However,
However, one area in which research has been neglected is that of understanding the
value of other native species,
species, because of their limited growing stock.
stock.
European hophornbeam (Ostrya carpinifolia Scop.)
Scop.) is a good example of one such
species.
species. This species has been used to produce wooden parts for tourist giftware,
giftware,
carpentry tools,
tools, and furniture,
furniture, especially in the western Black Sea region [Korkut &
Bilgin].
Furthermore,
Furthermore, some researchers recommend that this species can also be used as a
raw material for furniture,
furniture, flooring material,
material, axles,
axles, handles,
handles, levers,
levers, mallets,
mallets, splitting
wedges,
wedges, canes,
canes, carpentry,
carpentry, wooden wares,
wares, and novelties,
novelties,which is also information
supported in the literature [Alden,
Alden, 1995; Bozkurt & Erdin, 1998]
Furuno (1985) indicated that Ostrya could be traditionally important like Fagus,
Fagus,
Quercus,
Quercus, Castanea,
Castanea, Juglans,
Juglans, Ulmus etc.
etc.
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Distribution of Ostrya sp.








European hophornbeam is widely distributed in the regions of southern France to Bulgaria,
Bulgaria,
western Syria,
Syria, Anatolia,
Anatolia, and Transcaucasia.
Transcaucasia.
In Turkey,
Turkey, this species is found primarily in northern and southern Anatolia in small groups
within angiosperm mixed forests [Yaltı
Yaltırık, 2000; Kayacı
Kayacık, 1967; Davis,
Davis, 1982]. The species is
spread naturally primarily in the forests over the Çoruh Valley,
Valley, in the forests of Sinop,
Zonguldak, Samsun along the Black Sea,
Sea, and the forests of Antalya, Adana and Antakya
[Anş
Anşin & Özkan, 1997].
It is spread over 1957.4 ha, which represents only 0.01% of the total forest area in Turkey
[Anonymous,
Anonymous, 2001]
Allowable cut value of this species is 230.3 m3 / year [Anonymous,
Anonymous, 2001]

The only pure stand (approximately 2 ha) in Turkey of this species is located along a valley
between 450 and 660 m altitudes in CideCide-Sehdagi [Gerç
[Gerçek et al., 1998; Doğ
Doğu & Kartal,
2000].
Sezgin AYAN
6-8 October, 2008 / Freiburg


2

Distribution of Ostrya sp.

Map: The distribution of Ostrya carpinifolia Scop.in Turkey [Anşin et al., 1998].
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Distribution of Ostrya carpinifolia - II




There exists only one single species of Ostrya in Turkey which can have an altitude
of 1900 meters above the stream level in Eastern and western Black Sea Regions
and in Eastern Mediterranean Region.
Region.
The altitude trend for Ostrya carpinifolia Scop.
Scop. in Turkey is found to be between
380 m and 1900 m. In places of lower altitudes and only in Cide Şehdağı
ehdağı between
the altitudes of 450 m and 660 m, Kayacı
Kayacık (Ostrya
(Ostrya carpinifolia Scop.)
Scop.) has the shape
of a tree with its almost 21 m height and 30 cm diameter,
diameter, whereas it has the shape of
a smallsmall-tree in the relatively higher altitudes,
altitudes, especially in Eastern Mediterrainen
Region [Gerç
[Gerçek et al., 1998].
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General Aim of the Study-I




In addition to its relatively fragmented and limited natural distribution,
distribution, Ostrya also
has attractive utilization properties,
properties, which has placed the species into the Lower
Risk Category.
Category.
A special protection status for this species could be needed against the threats of
possible restriction and extinction of the population of the species in the years to
come.
come. Sarı
Sarıbaş
baş (1999) states that this species has been confused with Carpinus,
Carpinus, and it
is in an evercomsumption. For
ever-increasing danger of exctinction because of constant comsumption.
the reasons mentioned,
mentioned, Sarı
Sarıbaş
baş (1999) suggests that the species be taken under
protection and be utilized in afforestation operations.
operations.
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General Aim of the Study-II
 According to “Valuable Broadleaved Network”
Network”, Ostrya carpinifolia has also been
taken into the category of “priorized species” together with the species of Alnus
orientalis,
orientalis, Pterocarya fraxinifolia,
fraxinifolia, Platanus orientalis,
orientalis, Liquidambar orientalis.
orientalis
 However,
However, lower germination percentage (50 %) of the species poses a problem,
which results either from seed embryo’
embryo’s insufficient maturation or dormancydormancy-driven
germination difficulty,
difficulty, and from the higher percentage of empty seeds.
seeds.
 Rushforth [1985] underlies the significance of this problem by stating that the
germination period for the Ostrya seeds may last 18 months.
months.
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Specific Aim of the Study




Filling the gap in the existing literature on this subject and forming a basis for
further studies,
studies, it is also the intention of this study to arouse the Forestry
Department’
Department’s interest on this species,
species, which has been neglected for a long time in
Turkey.
Turkey.
The Specific aim of the study is to develop treatments to enhance the seedseedgermination activation of Ostrya carpinifolia,
carpinifolia, and to determine methods to be
utilized in place of longlong-term scarification.
scarification.
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Germination Status of the Seeds






In natural conditions,
conditions, the seeds which are defoliated in autumn have a dormancy
period during winter and germinate in spring.
spring.
Rushforth [1985] states that,in
that,in lower temperatures,
temperatures, the plantations in late winter and
in early spring are suitable for the germination of Ostrya.
Ostrya.
It is pointed out that,
that, in sapling production operations,
operations, treating the seeds with warm
scarification in wet sand for 60 days at 30 oC / 20 oC (8 hours daytime and 16 hours
nighttime)
nighttime) and,
and, in addition to this,
this, treating the seeds with cold scarification for 140
days at 5 oC eliminate the difficulty of germination [Anonymous,
Anonymous, 1948;
Anonymous,
Anonymous, 1992].
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Germination Status of the Seeds-II
Another method suggests that the seeds should be treated with 1010-25 oC warm
scarification for 3 months and,
and, inaddition to this treatment,
treatment, be treated with 5 oC cold
scarification for 90 days [Anonymous,
Anonymous, 1948].
Anonymous [2006] It is stated that germination percentage can be between 81 and 92
% provided that 3-month cool environment is followed by a 33-5—month cold
scarification Anonymous [2006].
Generally,
Generally, to overcome the difficulty in seed germination,
germination, prolonged forefore-treatments
of warm and cold scarification forefore-treatments are recommended[
recommended[Ürgenç
rgenç, 1998;
Anonymous,
Anonymous, 1948; Gordon & Rowe,
Rowe, 1997]. Ürgenç
rgenç [ 1992] emphasizes that 2424-2828week long scarification treatments are too long to carry out ,and that they are not
practical.
practical.
Sarı
Sarıbaş
baş [1999], however,
however, states that only a germination percentage of 64 % can be
achieved by the use of hormones activating the germination.
germination.
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Material-I
The Material of the Study is
composed of the seeds of Ostrya
carpinifolia Scop.
Scop. and the
fitohormones (IAA, IBA, MCPA,
IPA, GA3, BAP)

Figure. Seeds of Ostrya carpinifolia Scop.
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Material-II




The seeds used in the study were obtained from the Gene
Conservation Forest located within the responsibility field of Şehdağ
ehdağ
Bureau of Forest Management/Cide
Management/Cide Directorate of Forest
Management/Kastamonu
Management/Kastamonu General Directorate of Forests.
Forests.
The treatments (hormone,
hormone, warm water)
water) were carried out by using
Climacell climatic chamber and Etü
Etüv/Incubator
v/Incubator in the laboratories of
the Faculty of Forestry of Kastamonu.
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Method-I








In this study,
study, experiments were carried out in climatic chamber to investigate the
effects of fitohormones on eliminating the embryoembryo-driven germination difficulty in
the seeds of Ostrya carpinifolia Scop.
Scop.
Through the study,
study, the type and the dose of the hormones to be used in place of
scarification for seed germination were tried to be determined,
determined, and the ways for
eliminating the difficulty in germination in relatively shorter times were sought.
sought.
The seeds were picked out by hand from the forest borders with adequate sunlight in
late September in 2006 and 2007.
Seed vesicles were put in bags and harvested.
harvested. The seed vesicles which were put in
closed containers were kept in deepdeep-freeze at -2/2/-3 oC until the seed vesicles were
seperated from their bolls.
bolls. Before the trials,
trials, seeds were obtained through extracting
from the seed vesicles.
vesicles.
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Table:
Table: Hormone Treatments applied to unscarified and scarified
Kayacı
Kayacık Seeds (Ostrya carpinifolia Scop.)
Scop.) of 2006 and 2007
harvest years
Scarification Period: 2-month warm (21 oC) + 2-month cold (+4 oC) scarification
Humidification and periodic ventilation were carried out in the fridge when seen necessary.
necessary.
6 –hour treatment

Concentration (ppm)
ppm)

IAA

30

60

90

120

IBA

30

60

90

120

MCPA

50

100

150

200

IPA

75

150

225

300

GA3

200

400

600

800

20

40

60

80

BAP
1-hour Treatment in 60

oC

water

Control
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Statistical Evaluation







Data were subjected to analysis of variance (ANOVA).
Variables were tested for normality and homogeneity of variances and
transformations were made whwn necesssary to.
to.
All pair wise comparisons of individual means were done by the least
significant diffrences (LSD) test.
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Results
Germination Percentages (%) of the Seeds at the end of the 28th Day
with regard to the treatments applied
Uygulanan İşlemlerin 28.Gün Sonundaki
Çimlenme Yüzdeleri
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Figure: Average Germination Rates of the unscarified Seeds of the year 2006 with
regard to the treatments applied
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Table:
Table: The effects of the types and doses of the Hormones on the
Germination percentages (%) of the unscarified seeds of
the year 2006
Source of Variation

Degrees of
Freedom

Sum of Squares

Mean of Squares

F Value

Type of Hormone
(A)

5

14619,801

2923,960

684,619***

Doses of Hormone (B)

3

207,432

69,144

16,189***

AxB

15

1978,972

131,931

30,891***

Error

48

205,005

4,271

Total

71

17011,210

239,595
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Results-II


When the table is examined, it is seen that GA3 has the
highest germination percentage (mean 58,6 %) among
the different hormone types applied to the seeds of the
2006 harvest year, whereas control group has the lowest
germination percentage (mean 1,9 %).
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Table:
Table: The comparison of the effects of different types of
Hormones on the Germination Percentages (%) of the unscarified
seeds of the year 2006
Treatments

Germination
%

Homogeneous
Groups

GA3

58,600

BAP

18.500

IAA

8,100

c

MCPA

7,350

c

IBA

4,875

d

IPA

4,075

d

a
b

LSD Value:
Value: 1,537
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Results-III
Germination percentages (%) of the Seeds at the end of the 28th Day
with regard to the treatments applied
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Figure: Average Germination Rates of the unscarified Seeds of the year 2007 with
regard to the treatments applied
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Table:
Table: The Effects of the Hormone types and Hormone dozes on the Germination
Percentages of the unscarified Seeds of the year 2007

Source of Variation

Degrees
of
Freedom

Sum of Squares

Mean of Square

F Value

Type of Hormone (A)

5

9585,54

1917,107

327,248***

Doses of Hormone (B)

3

198,610

66,203

11,301***

AxB

15

434,961

28,997

4,950***

Error

48

281,197

5,858

Total

71

10500,303

147,892
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Results-IV



When the table is examined, it is seen that GA3 has the
highest germination percentage ( mean 46,5 %) among the
different hormone types applied to the seeds of the 2007
harvest year, whereas no germination has been observed
during the treatment of soaking the seeds in water at 60oC.
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Table:
Table: The comparison of the effects of different types of
Hormones on the Germination Percentages (%) of the unscarified
seeds of the year 2007
Treatments

Germination
%

Homogeneous
Groups

GA3

46,500

BAP

16,525

IPA

9,375

IBA

4,000

d

IAA

3,650

d

MCPA

3,625

d

a
b
c

LSD Value:
Value: 1,609
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Results-V


According to the results of the multi-tests which were
carried out to determine the most appropriate combination
of hormone type and hormone dose factors, of all 6 groups,
800 ppm GA3 treatment has shown the highest germination
value (5.2 %) and takes its place in the 1st homogeneous
group. Other doses of GA3 have followed the 1st
homogeneous group. In 800 ppm GA3 treatment, a
germination value of 78.2 % were obtained for the seeds of
2006 harvest year.
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Results-VI

Germination percentages of GA3 Hormone in the end of the 28th day

GA3 Hormonunun 28.Gün Sonundaki
Çimlenme Yüzdesi
70
54,8

Yüzde(%)
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20
10
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GA3 800 ppm

As was in the germination tests of the year 2007, it was observed that the germination
rate increased as the hormone concentration did.
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Results-VII

Germination Percentages of the treatments at the end of the 28th Day

Uygulanan İşlemlerin 28.Gün Sonundaki
Çimlenme Yüzdeleri
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Figure:
Figure: Germination Avarages(%)
Avarages(%) of the Seeds that underwent scarification and
other treatments in 2006
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Results-VIII






When the table is examined, among the different hormone
treatments done to the seeds of 2006 harvest year after
scarification, the highest germination percentage (57,8 %)
has been achieved through GA3 treatment.
The lowest germination percentage, however, has been
observed in control (16.12) and warm water treatments
(20,1%).
Through scarification fore-treatments, almost 8-10 times
more germination has been achieved when compared to the
germination of unscarified seeds.
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Table:
Table: The comparison of the germination of the scarified seeds of the
2006 harvest year with respect to different hormone types
Treatments

Germination
%

Homogeneous
Groups

2 months warm and 2 months cold scarification +
GA3

57,800

2 months warm and 2 months cold scarification +
IAA

45,475

2 months warm and 2 months cold scarification +
IPA

43,375

c

2 months warm and 2 months cold scarification +
IBA

42,850

c

2 months warm and 2 months cold scarification +
BAP

37,550

2 months warm and 2 months cold scarification +
MCPA

33,325

a
b

d
e

LSD Value:
Value: 1,643
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Results-IX




When the germination percentages of the seeds which were
processed with warm and cold scarification forefore-treatments and
treated with different type and dose of hormones are compared,
compared, it
is seen that there occured 7 homogeneous groups;
groups; and of all these
groups,
groups, 800 ppm GA3 has the highest germination percentage of
72.100 %, and that 600 ppm GA3 treatment comes afterwards.
afterwards.
Germination percentage has increased significantly through
scarification forefore-treatment in warm water and control treatment in
all hormone treatments except GA3.

Sezgin AYAN

6-8 October, 2008 / Freiburg

15

Discussion






In both seed harvest years,
years, more germination percentages were observed in
hormone treatments,
treatments, compared to warm water and control treatments.
treatments.
In the calculations done to determine the effects of warm and cold scarification
treatments on seed germination,
germination, it was found that,
that, for the seeds of 2006 harvest
year,
year, the general germination percentage of scarified seeds were 38 %, whereas the
germination percentage of unscarified seeds which had undergone forefore-treatments
were 14.3 %. According to the findings,
findings, it was determined that scarification
treatment,
treatment, in general, had a 2,5 times positive effect on the germination of O.
carpinifolia seeds.
seeds.
Germination percentages remained low when IAA, IBA, MCPA, IPA and BAP
hormones were used alone,
alone, whereas germination increased considerably with the
treatment of scarification+
scarification+hormone combination.
combination.
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Discussion-II






800 ppm GA3 (78,200 %) treatment gave the best suitable combination of the
hormon type and different dose factors for the unscarified seeds of 2006 harvest
year,
year, whereas for the unscarified seeds of 2007 harvest year,
year, the germination
percentage was 58,200 % for 800 ppm GA3 treatment.
treatment.
Of 6 hormone types used in the experiment,
experiment, GA3 was found to be the hormone best
activating the germination.
germination.
The study suggests the use of GA3 for Ostrya carpinifolia seeds,
seeds, even without a
longlong-term scarification treatment,
treatment, in order to achieve a high percentage of
germination in a short period of time

Sezgin AYAN

6-8 October, 2008 / Freiburg

16

Thank you for your attention
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