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SEED DORMANCY REMOVAL TREATMENTS
AND GERMINATION CHARACTERISTICS OF
Acer trautvetteri Medvedev SEEDS

METODE SAVLADAVANJA DORMANTNOSTI | ZNACAJKE
KLIJAVOSTI SUJEMENA VRSTE Acer trautvetteri Medvedev

Hanife Erdogan Geng'*, Ali Omer Ugler?

SUMMARY

In this study, seed dormancy removal and germination characteristics of Acer trautvetteri Medvedey, is one of the
major maple species of the eastern Black Sea region, were studied. To do that, the seeds were collected in 2008 three
times with aproximately 15-days intervals. In order to remove dormancy, several germination treatments were ap-
plied. The treatments were (1) different seed collection time, (2) soaking in water, (3) cold-moist stratification and
(4) GA, (gibberellic acid) application. The treated seeds were germinated in growing chamber at 5 °C and in green-
house conditions. This research indicated that seeds of Acer trautvetteri exhibit physiological dormancy and require
stratification period to remove seed dormancy. The highest germination percentage in the growing chamber sub-
jected to GA, application after eight weeks of stratification treatment was 66 % for Acer trautvetteri seeds. The high-
est germination percentage in greenhouse was obtained with cold stratification after eight weeks (81 %). Although
GA, treatment had a positive effect on germination in growth chamber + 5 °C, GA, treatment had a negative effect
on germination in greenhouse conditions. Soaking in water of nonstratified seeds wasn’t any significant difference
on seed germination. There was a positive correlation between seed collection time and germination (r=0.59). As a
result, the third collection time (in october) should be preferred as seed collection time in Acer trautvetteri seeds,

considering that it may vary according to the climatic conditions of the year.

KEY WORDS: Acer trautvetteri; seed; dormancys; stratification; gibberellic acid

INTRODUCTION
uvoD

Acer trautvetteri Medvedev has a geographic distribution in
Caucasia and Turkey. It ranges between 400 m and 2100 m.
It is especially common in North Eastern Anatolia and is
also common in the region of Kirklareli, Balikesir, Istanbul,
Kocaeli, Bolu, Sinop, Ordu, Giresun, Trabzon, Rize and Ar-
tvin in Turkey (Ansin and Ozkan 1997; Davis 1969). Maple
are well known for their autumnal colour (Kumar et al.
2017). Also, many of the maples have ornamental value be-

cause of their attractive foliage, interesting crown shape,
flowers and fruit (Ansin and Ozkan 1997; Zasada and
Strong 2008; Ognjenovi¢ et al. 2018). Maple wood has a li-
ght color and is used in veneer and furniture manufacturing
(Ulker and Hiziroglu 2018). Acer trautvetteri grows fastand
has a economic value for the forest industry (Korkut and
Biiytiksari 2006). Furthermore, Acer trautvetteri wood could
be used by applying proper heat treatment methods in some
areas such as windows frame (Korkut and Guller 2008). Acer
seeds are acccepted by several researchers in the class of
seeds with seed dormancy (Bradbeer 1988; Peroni 1995;
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Derkx 2000; Piotto and Noi 2003; Gleiser et al. 2004; Zasada
and Strong 2008). Also, several studies have shown that Acer
seeds have dormant embryo (Webb and Wareing 1972; Pin-
field et al. 1987; Pinfield and Stutchbury 1990; Markovi¢ et
al. 2019). Acer species seeds have different pre-germination
requirements according to seed ripening time and the na-
ture of dormancy (Phartyal et al. 2002). In Maple species,
an endogenous dormancy is generally seen due to requiring
a rest period after maturation of the embryo (Ucler and
Turna 2005). There are different tecniques for the removal
of dormancy in Acer seeds depending on the types of dor-
mancy. Dormancy was removed by cold-moist stratification
in many Acer species (Farmer and Cunningham 1981; Tyl-
kowski 1995; Tremblay et al. 1996; Savage et al. 1998; Bour-
goin and Simpson 2004; Gultekin 2007; Farhadi et al. 2013;
Erdogan Genc and Ucler 2020). In addition to cold-moist
stratification, gibberellic acid also promotes breaking seed
dormancy and stimulates seed germination in many species
(Chen and Chang 1972; Beyhan et al. 1999; Phartyal et al.
2003; Draghici and Abrudan 2010; Stejskalova et al. 2015;
Kumar etall. 2017 ). Although Acer trautvetteri spreads na-
turally in the Eastern Black sea forests, it can not be produ-
ced sufficiently in both private and forest nurseries. The use
of naturally spreading species in reforestation studies is one
of the main principles. In this study, seed dormancy remo-
val of Acer trautvetteri, one of the important Acer species of
the eastern Black Sea region, were studied. The aim of the
present study was to investigate the effect of different seed

Table 1. Laboratory and Greenhouse Experiments
Tablica 1. Tretmani u laboratoriju i u stakleniku

Treatments

Laboratory experiments
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collection time, cold-moist stratification, GA, and soaking
applications on seed dormancy removal and germination
in Acer trautvetteri seeds.

MATERIALS AND METHODS
MATERIJALI | METODE

Seed material — Sjemenski materijal

The seeds were collected from district of Salpazari, Geyikli
village ( 800m, 53 20 50 N, 45 16 450 E ) in Trabzon, Tur-
key at three different times with 15-day intervals (on Sep-
tember 12, 2008; on September 27, 2008; on October 10,
2008). The beginning of the greyish brown colour of the
seed was decided as first collection time (Chauhan and
Arun 1998). The seeds were harvested at three times with
aproximately 15-days intervals. Seed collected trees were
marked with red oil paint. Thus, the same trees were used
for different seed collection times. The harvested seeds were
labeled and put into black plastic bags. The seeds were
dewinged by hand and air-dried in the laboratory. The seeds
were placed in glass jars after they reached approximately
dry air humidity (10 +2 %) and stored in a cooler (+4 °C).
The initial moisture content, the 1000-seed weight and seed
viability according to Tetrazolium test of Acer trautvetteri
seeds were determined for each collection time. The initial
moisture content was determined by using drying oven
method at 104 + 1 °C 17 hour (ISTA, 1996).

Greenhouse experiments

Tretmani Laboratorijski pokus
No soaking and direct germination treatment
Bez mocenja i sjetva odmah nakon sakupljanja

48 hr soaking and germination treatment

2 48-satni postupak mocenja ispitivanje kllijavosti
3 8 week (w) stratification (st.) and germination treatment
8 tjedana (t) stratifikacija (st.) i ispitivanje klijavosti
4 No soaking+50 ppm GA,
Bez mocenja + 50 ppm GA,
5 48 hr soaking + 50 ppm GA,
48 sati mocenja + 50 ppm GA,
6 8 w stratification (st.) + 50 ppm GA,
8 t stratifikacije (st.) + 50 ppm GA,
7 No soaking +100 ppm GA,
Bez mocenja +100 ppm GA,
8 48 hr soaking + 100ppm GA,
48 sati mocenja + 100ppm GA,
9 8 w stratification + 100 ppm GA,
8 t stratifikacije + 100 ppm GA,
10 No soaking +400 ppm GA;
Bez mocenja +400 ppm GA,
1 48 hr soaking + 400ppm GA,
48 sati mocenja + 400ppm GA,
12 8 w stratification 4+ 400 ppm GA,

8 t stratifikacije + 400 ppm GA;

Staklenicki pokus

No soaking and direct sowing treatment

Bez mocenja i sjetva odmah nakon sakupljanja
48 hr soaking and sowing

48 sati mocenja i sjetva

No soaking + 8 w stratification

Bez mocenja + 8 t stratifikacije

48 hr soaking + 8 w stratification

48 sati mocenja + 8 t stratifikacije

No soaking+ 100 ppm GA;

Bez mocenja +100 ppm GA,

48 h soaking+ 100ppm GA,

48 sati mocenja + 100ppm GA,

No soaking+ 8w stratification+100ppm GA,
Bez mocenja + 8 t stratifikacije+100ppm GA;
48 hr soaking+8 w stratification+ 100ppm GA,
48 sati mocenja+8 t stratifikacije+ 100ppm GA,
No soaking+ 400ppm GA,

Bez mocenja + 400ppm GA,

48 hr soaking+ 400 ppm GA,

48 sati mocenja+ 400 ppm GA,

No soaking+ 8w stratification+400ppm GA,
Bez mocenja +8 t stratifikacije+400ppm GA,

48 hr soaking+8 w stratification+ 400 ppm GA,
48 sati mocenja+8 t stratifikacije+ 400 ppm GA,
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Laboratory and Greenhouse experiments — Tretmani
u laboratoriju i u stakleniku

In this study, treatments of growth chamber and greenho-
use are shown in Table 1.

Laboratory Experiments — IstraZivanje u laboratoriju

The seeds were soaked for 48 hour in water at room tem-
perature (22°C £ 2°C) (Genc 2012) before germination and
sowing treatments in order to break dormancy caused by
seed coat. Also, the seeds were treated with cold-moist stra-
tification treatment to break seed dormancy. The seeds were
mixed with approximately % 40 humidified sand and pla-
ced in plastic bags, and then stored in the refrigerator (at
4°C) for cold-moist stratification treatment (Saatcioglu
1971; Yahyaoglu and Olmez 2005). In pre-experiments, the
highest germination percentage of stratified seeds was obta-
ined in seeds treated with stratification for 8 weeks. There-
fore, stratification period was determined as 8 weeks in this
study. As a different treatment, the seeds collected different
collection time were treated with GA, (Giberellic acid;
50,100,400 ppm) for 24 hours and germinated in growth
chamber (Table 1). Germination tests were conducted in
petri dishes (ISTA 1996) and 100 (4 X 25) seeds were used
for each germination test. Petri dishes and filter paper were
sterilized in the oven at 160 °C for approximately 2 hours.
Petri dishes covered and randomly placed in growth cham-
ber. The seeds with radicles longer than 3 mm were tought
to be germinated and taken from the petri dishes (Jensen
2001). Germination tests were considered completed when
there was no germination for 14 consecutive days (Trem-
blay et al. 1996). In pre-experiments, the highest germina-
tion percentage of Acer trautvetteri seeds was observed in
germination experiments at + 5 °C. Therefore, in this study,
the germination experiments were carried out at + 5 °C.

Greenhouse Experiments — IstraZivanja u stakleniku

In order to evaluate the germination performance of Acer
trautvetteri seeds in the greenhouse conditions, seed beds
(soil ) were used in the greenhouse at East Black Sea Fore-
stry Research Institue. The seeds were subjected to soaking
48 hours water, 8 week stratification, soaking 48 hours wa-
ter + 8 week stratification and GA, applications (100 and
400 ppm) (Table 1).100 seeds were used for each treatment.
The seeds were sown on seed bed by using line sowing met-
hod (Genc 2012). 50 seeds were sown in each line and sand-
forest soil mixture was used as cover material. The irriga-
tion in greenhouse was done by automatically. The
temperature of morning, noon and evening in the green-
house was measured by thermometer and recorded regu-
larly from the beginning of germination to the end of ger-
mination. Germinants were recorded weekly.

Statistical Analysis — Statisticka analiza

In the present study, data were analyzed using the SPSS sta-
tistical software. Correlation analysis, Analysis of variance
(ANOVA), Duncan’s test and Independent samples t-test
were used (Ozdamar 2010).

RESULTS
REZULTATI

Laboratory Experiments — IstraZivanja u laboratoriju

The seeds collected at three different times were germina-
ted in the growing chamber at + 5 °C after they had been
subjected to soaking 48 hours water, 8 week stratification
and GA; applications (50, 100 and 400 ppm). The difference
between the treatments was tested by analyses of variance
and the significance of differences between groups was te-
sted by Duncan’s test (Table 2 and Table 3)

Tablo 2. Results of ANOVA for effects of different pretreatments on seed germination
Tablica 2. Rezultati ANOVA za utjecan razli¢itih nacina predsjetvene pripreme na klijavost sjemena

Variable Source Sum of Squares

Degree of freedom

Suma kvadrata

lzvor varijabolnosti
Collection time

Vrijeme sakupljanja 308,22
Stratification
Stratifikacija 11160.22
GA; application
Primjena GA, 8868,00
Cq!lectlon tlme_x .Stratlflcatlfnr\ i 2944,44
Vrijeme sakupljanja x Stratifikacija
Collection time x GA, application

. L . 714,00
Vrijeme sakupljanja X primjena GA,
Stratification x GA, application
Stratifikacija x primjena GA, 1469,33
Collection time x Stratification x GA, application 1062,66

Vrijeme sakupljanja x stratifikacija x primjena GA,

*p< 0,05 (There is a statistically difference)
*p< 0,05 (Postoji statisticka razlika)

Mean square F —value p — value
Stupnjevi slobode  Srednji kvadrat F - vrijednost P - vrijednost
2 154,11 05 0,60
2 5580,11 18,32 0,00*
3 2956,00 9,70 0,00*
4 736,11 2,41 0,05
6 119,00 0,39 0,88
6 243,22 0,79 0,57
12 88,55 0,29 0,99
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Tablo 3. Germination percentages and Duncan’s test groups
Tablica 3. Klijavost sjemena i grupe Dunkanovog testa
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Mean value =+ St. Deviation

Srednja vrijednost+ st. Devijacija

Variable Source Treatments
lzvor varijabilnosti Tretmani
September 12
12.rujna
Collection time September 27
Vrijeme sakupljanja 27.rujna
October 10
10.listopada

8 week stratification
8 tjedana stratifikacije
No stratification
Bez stratifikacije

Stratification®
*Stratifikacija

48 hour soaking water + no stratification
48 sati mocenja + Bez stratifikacije

GA, 1:No GA,
GA;2:50 ppm GA,
GA, 3:100 ppm GA,
GA;4: 400ppm GA,

GA, application
Primjena GA,

48 42,25 + 24,36 a
48 39,83 +20,49a
48 38,75 = 15,61 a
48 52,25 + 20,61 a
48 37,25+ 19,24 b
48 31,33 £ 15,19 b
36 27,44 = 1591a
36 40,44 = 19,23 b
36 45,78 = 19,60 b
36 47,44 = 20,88 b

*Pretreatments of stratification and soaking + no startification were evaluated under this variable name
*Predtretmani stratifikacije i mocenja + bez stratifikacije procijenjeni su pod ovim varijabilnim imenom

There was no effect of seed collection time on germination.
Stratification treatment had a significant effect on germi-
nation (p< 0,05). There were no significant interactions
between treatments (Table 2). The highest germination
percentage was recorded after 8 weeks of cold-moist stra-
tification (52,25 %). This result showed that 8 weeks cold-
moist stratification significantly increased germination.
Soaking in water of nonstratified seeds wasn't any signifi-
cant difference on seed germination (Table 3). GA; tre-
atment had a significant effect on germination (Table 2)

but there wasn't any difference between GA;doses (Table
3). Germination percentages were also evaluated in terms
of treatments (Figure 1).

The highest germination percentage in the growing cham-
ber was obtained in seeds collected at first seed collection
time and subjected to 400 ppm GA, application after eight
weeks of stratification (66 %). Germination percentage
was lower in control seeds. The soaking seeds in water for
48 hour wasn’t any significant effect on germination
(Figure 1).

70

60

50

Germination percentage (%)

Oppm 50 100 400 Oppm 50
ppm  ppm  ppm

frst coll. tme

i

100 400 Oppm 50
pEM  ppm  ppm

second coll time

W8 w stratification

O no stratification

@ no stratification + 48
hr. Soaking

100 400
PemM ppm  ppm

third coll. time

Figure 1. The effect of seed collection time, soaking in water, stratification and GA, treatments on germination
Slika 1. Utjecaj vremena prikuplnajna i mocenja u vodi, stratifikacije i primjene GA; na klijavost sjemena
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Tablo 4.Results of ANOVA for effects of different pretreatments in the greenhouse

Tablica 4. Rezultati ANOVA za ucinke razliCitih predtretmana u stakleniku

Variable Source Sum of Squares

Suma kvadrata

lzvor varijabolnosti

Collection time

Vrijeme sakupljanja 49211
Stratification
Stratifikacija 3960.50
GA; application
Primjena GA, 241944
Coll'lectlon tlme'x $trat|f|cat|9r? ) 1027,00
Vrijeme sakupljanja x Stratifikacija
Collection time x GA, application

. o - 1011,55
Vrijeme sakupljanja X primjena GA,
Strat!f!catl?n X GA.3 a.ppllcatlon 577,00
Stratifikacija X primjena GA,
Collection time x Stratification x GA, application 700,00

VIr. prik. Sjemena x Stratifikacija x primjena GA;

*p< 0,05 (There is a statistically difference)
*p< 0,05 (Postoji statisticka razlika)

Tablo 5.Germination percentages and Duncan’s test groups of Acer
trautvetteri seeds

Tablica 5. Postotak klijavosti siemena vrste Acer trautvetteri i grupe Dun-
canovog testa

Mean value +
Variable Source Treatments St. Deviation
lzvor varijabilnosti Tretmani Srednja = std.
devijacija
SRR 12 44,16 = 17,41a
L 12. rujna
Collection time Seotember 27
Vrijeme sakupljanja pter 44,41 = 11,67a
27. rujna
October 10
10. listopada IR = Tl

8 week stratification
8 tjedana stratifikacije
No stratification

Bez stratifikacije

Stratification* 53,55 + 14,98a
Stratifikacija 28,72 + 14,308

GA. application GA, 1:No GA, 54,33 = 19,76a
Pri;.:npa oA GA,2:100 ppm GA, 41,83 = 10,98b
) 3 GA,3:400 ppm GA, 42,25 + 14,43b
Collection time Stratification
© Vrijeme sakupljanja  Stratifikacija
) 8 week stratification
% % September 12 8 tjedana stratifikacije 5400 + 16,58
£ T 12mujna No stratification
§ ‘Q Bez stratifikacije i = 117
L 8 week stratification
= +
£ 5 September 27 8 tjedana stratifikacije GRS )
= S 27.ujna No stratification
% § Bez stratifikacije e =2 i)
_ O
= 8 week stratification
° ;é October 10 8 tjedana stratifikacije 60.16 = 16,74
10.listopad ificati
Istopada No stratification 39,50 + 15,75

Bez stratifikacije

*The comparison of two independent populations was done by t test to evaluate
the effect of stratification (P=0,000)

*Usporedba dviju neovisnih populacija napravljena je pomocu t testa kako bi se
procijenili ucinci stratifikacije (P=0,000)

Degree of freedom  Mean square F-value P-value
Stupnjevi slobode  Srednji kvadrat - vrijednost P - vrijednost

2 246,05 1,51 0,23

1 3960,50 24,32 0,00

2 1209,72 7,43 0,00

2 513,50 3,15 0,05

4 252,88 1,55 0,20

2 288,50 1,77 0,18

4 175,00 1,07 0,37

Greenhouse Experiments — IstraZivanja u stakleniku

The seeds collected at three different times were sown
(15.01.2009) in the greenhouse after they had been subjec-
ted to soaking in water for 48 hours, stratification for 8
week and GA, treatments (100 and 400 ppm). The air tem-
perature in the greenhouse was at +4 °C in the morning,
+7 °C at noon and +9 °C in the evening at the begining of
first germination (26.01.2009). The average temperature
in the greenhouse was at +11 °C in the morning, at +15°C
at noon and at +19 °C in the evening until the last date of
germination. Germinants were counted at weekly. The
difference between the treatments was tested by analyses
of variance and the significance of differences between gro-
ups was tested by Duncanss test (Table 4 and Table 5).

There was no effect of seed collection time on germination
in the greenhouse. The effect of stratification was signifi-
cant on germination (p<0.05) (Table 4). While the avarage
germination percentage of seeds sown after eight weeks of
stratification period was 53,55 %, the germination percen-
tage of seeds sown unstratified was 38,72 % (Table 5).GA,
treatment had a significant effect on germination but this
effect was negative. There was a significant interaction
between seed collection time and stratification (Table 4).
The highest germination was obtained in seeds collected
at third collection time (october 10) and sown after 8 week
cold stratification (60,16 %). Also, according to the results
of the correlation analysis, there was a positive correlation
between seed collection time and germination (r=0.59).
Germination percentages were also evaluated in terms of
treatments (Figure 2).

The highest germination percentage in the greenhouse
was observed in seeds collected at third seed collection
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Figure 2. The effect of different pretreatments on germination of Acer trautvetteri seeds in green house
Slika 2. UCinci razlicitih predtretmana na klijavost sjemena vrste Acer trautvetteri u stakleniku

time and subjected to eight weeks of stratification period
after soaking in water for 48 hour without GA; treatment
(81 %).

DISCUSSIONS
RASPRAVA

The germination percentage of Acer trautvetteri seeds stra-
tified for eight weeks was higher than seeds unstratified in
both the growing chamber and the greenhouse conditions.
This fact confirms that seeds of Acer trautvetteri exhibit
physiological dormancy and require stratification period to
remove seed dormancy. Similarly, Yilmaz (2007) and Var-
beva and Iliev (2015) reported that Acer trautvetteri seeds
exhibit physiological dormancy. Several researches have
already investigated that some maples had seed dormancy
and mature Acer seeds require at least eight weeks of cold
moist stratification to overcome dormancy (Urgenc 1998;
Piotto and Noi 2003; Nasari et al. 2018; Erdogan Genc and
Ucler 2020 ). Also, Kumar et al.(2017) obtained highest per-
centage of germination in Acer acuminatum after cold mo-
ist stratification for a period of 60 day. Whereas, Yilmaz
(2007) reported that the dormancy of Acer trautvetteri seeds
was completely removed by three months of chilling but all
seed germinated during the chilling period. In the present
study, cold-moist stratification period was determined as
eight weeks for Acer trautvetteri seeds in the preliminary
trials. When the stratification period was prolonged, most
of the seeds germinated during stratification period. This
situation was also detected in Acer cappadocicum seeds (Er-
dogan Genc and Ucler 2020).Yahyaoglu et al. (2006) repor-
ted that seed germination during stratification period was
an important factor in obtaining low germination in
sowing. Because of this reason, stratification process should

be continued to species requiring stratification period be-
fore germination process until the first germinant appear
in stratification medium. Because, the germination of the
seeds in stratification medium negatively affected seed ger-
mination percentage. Urgenc (1998) also reported that stra-
tification period could extend from one week to 3-4 weeks
or even longer depending on the species. If startification
period extend, the seeds could begin to germinate during
stratification medium. This situation was also detected in
some Maple species (Urgenc 1998; Piotto and Noi 2003;
Varbeva and Iliev 2015). Therefore, in the present study,
stratification period was suggested as eight weeks because
of this sitution can be cause failure in sown. However, it is
also stated that stratification period should be longer in or-
der to break dormancy in seeds of Acer saccharum (Evans
and Blazich 1999), five different Acer species (Yang and Lin
1999), Acer ceasium (Phartyal et al. 2003). Also, Farhadi et
al. (2013) pointed out that the highest germination value of
Acer velutinum seeds was obtained after 16 weeks of cold-
moist stratification. In this study, it was determined that
soaking unstratified seeds in water for 48 hours before ger-
mination trial was no statistically significant effect on ger-
mination in growth chamber conditions (Table 2). When
treatments evaluated on the basis of indivudual, the highest
germination percentage in the greenhouse was obtained
from seeds collected at third seed collection time and su-
bjected to eight weeks of stratification period after soaking
in water for 48 hours without GA, treatment (81 %) (Figure
2). Smilarly, Bourgoin and Simpson (2004) reported that
the highest germination value of Acer pensylvanicum seeds
was obtained from seeds subjected to the moist chilling for
16 weeks after soaking 48 hours (92 %). Furthermore, it was
observed that soaking different Acer seeeds in water for 48
hr before germination trials increased germination rate



H. E. GENG, A. 0. UGLER: SEED DORMANCY REMOVAL TREATMENTS AND GERMINATION CHARACTERISTICS OF ACER TRAUTVETTERI MEDVEDEV SEEDS @

(Webb and Dumbroft 1969; Webb 1974 ). According to
analysis of variance (Table 2), it was found out that GA,
treatment had a significant effect on germination in growth
chamber (+ 5 °C) but there wasn’t any difference between
GA,; doses (Table 3). Smilarly, Pawlowski (2009) reported
that breaking of dormancy was stimulated by gibberellic
acid in Acer platanoides seeds. GA, treatments of Acer hyr-
canum seeds shortened the cold stratification period and
increased germination but did not eliminate the require-
ment of cold stratification of the seeds (Naseri et al. 2018).
In this study, it was found out that GA, treatment had a si-
gnificant effect on germination in greenhouse conditions
(Table 4), but this effect was a negative. These results indi-
cate very clearly that GA, treatment of Acer trautvetteri
seeds especially stratified before sowing in greenhouse
doesn’t have a positive effect on germination. Therefore,
GA, application should not preffered in the greenhouse
sowing of Acer trautvetteri seeds. The same result has been
determined in Acer cappadocium seeds (Erdogan Genc and
Ucler 2020). Similarly, Stejskalova et al. (2015) found out
that gibberellic acid did not increase the germination per-
centage compared to stratified seeds in Acer pseudoplatanus.
Furthermore, Webb and Wareing (1972) reported that GA,
treatments had no effect for breaking dormancy in Acer
pseudoplatanus seeds. Whereas, Zare (2014) obtained the
highest percentage of germination in Acer menspesolanum
subsp. turcomanicum after 500 ppm and 250 ppm gibbere-
llic acid treatments with five months moist chilling. Altho-
ugh growth chamber and green house results both indica-
ted that seed collection time did not seem to play a role as
statistically on seed germination, there was a significant in-
teraction between seed collection time and stratification in
greenhouse conditions (Table 4). The highest germination
was obtained in seeds collected at third collection time and
sown after 8 eight weeks cold stratification (60,16 %). In
addition, when germination percentages were also evalua-
ted in terms of treatments, the highest germination (81 %)
in the greenhouse was detected in the seeds collected at
collection time 3. Also, there was a positive correlation
between seed collection time and germination (r=0.59). As
a result, the third collection time (in october) should be
preferred as seed collection time in Acer trautvetteri seeds,
considering that it may vary according to the climatic con-
ditions of the year and different location on area of natural
distribution of this species or population.
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SAZETAK

Vrsta Acer trautvetteri Medvedev geografski je rasprostranjen na Kavkazu i u Turskoj. Pridolazi na
visinama od 400 do 2100 m. U ovom radu raspravljamo o savladavanju dormantnosti i znac¢ajkama
klijanja sjemena vrste Acer trautvetteri Medvedev, jedne od glavnih vrsta javora u isto¢nom crnomor-
skom podrudju. U tu je svrhu godine 2008. prikupljano sjeme u tri navrata s razmakom od 15 dana.
Kako bismo savladali dormantnost, primijenili smo nekoliko tretmana klijanja. Tretmani su ukljucivali
(1) razli¢ito vrijeme sakupljanja sjemena, (2) namakanje u vodi, (3) hladno-vlaznu stratifikaciju i (4),
primjenu GA, (giberelinske kiseline). Tretirano sjeme klijalo je u komori rasta pri 5 °C i u stakleni¢kim
uvjetima. Ovom studijom utvrdeno je da sjeme vrste Acer trautvetteri pokazuje fiziolosku dormant-
nostida je za savladavanje dormantnosti potreban period stratifikacije. Najvi$i postotak klijavosti sje-
mena vrste Acer trautvetteri u komori rasta uz primjenu GA, nakon osam tjedana stratifikacije iznosio
je 66 % . Najvisi postotak klijanja u stakleniku postignut je hladnom stratifikacijom nakon osam tjedana
(81 %). Postotak klijanja sjemena vrste Acer trautvetteri stratificiranog tijekom osam tjedana bio je visi
od postotka klijanja nestratificiranog sjemena i u komori rasta i u stakleni¢kim uvjetima. Ova ¢injenica
potvrduje da sjeme vrste Acer trautvetteri pokazuje fizioloSku dormantnost i da je za savladavanje
dormantnosti sjemena potreban period stratifikacije. Iako je tretman s GA, imao pozitivan utjecaj na
klijavost u komori rasta pri +5 °C, tretman s GA, negativno je utjecao na klijanje u stakleni¢kim
uvjetima. Namakanje nestratificiranog sjemena u vodi nije pokazalo neku znacajniju razliku na klija-
vost sjemena. Postoji pozitivna korelacija izmedu vremena prikupljanja sjemena i klijanja (r=0.59).
Shodno tome, preporucuje se trece vrijeme prikupljanja (u listopadu) sjemena vrste Acer trautvetteri.
Toc¢no vrijeme sakupljanja sjemena moze varirati ovisno o klimatskim godi$njim uvjetima.

KLJUCNE RIJECI: Acer trautvetteri; sjeme, dormantnost, stratifikacija, giberelinska kiselina.



