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Abstract: The aim of this study was to assess the effect of temperature on 
the germination response in six origins of Acer platanoides and Acer 
campestre seeds.  Seeds of both species were exposed to four methods of 
stratification: cold (3 °C) and warm (20 °C), with and without sand-peat 
medium. The highest percentage of germination (54.75%) was obtained, for 
Acer platanoides, when the treatment was conducted at 3 °C. The initiation of 
germination with a low percentage of germinated seeds (12.75% to 22.25%) 
determined the initiation of secondary dormancy for the majority of A. 
platanoides seeds. In the case of the A. campestre seeds, the pretreatment 
phase in cold environment (19weeks) proved to be too short for these origins. 
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1. Introduction 
 
An important characteristic of temperate 

tree species is seed dormancy. Whilst most 
Acer species - including A. campestre, A. 
monspessulanum, A. platanoides, A. 
pseudoplatanus, A. glabrum - exhibit 
dormancy [8], [9], [11-13], some other 
species, like A. rubrum and A. saccharinum, 
do not require any pre-germination treatment 
[14]. 

Seeds of many tree species are released 
from dormant state when they are kept at 
relatively high humidity and generally low 
temperatures (from 1.5 °C to 15 °C). After 
dormancy removal, proper germination can 
usually take place at higher temperatures. 
 This artificial overcoming of seed 
dormancy by placing the seed under 

generally cool and moist conditions (sand, 
peat etc.) for a period of time is called 
stratification. 

Cold treatment is efficient in removing 
many types of seed dormancy. The 
embryonic dormant state which is present 
in seeds of Acer platanoides, can be 
removed after seed storage at high 
temperature, leaving only the dormant state 
imposed by seed coat. This is removed by 
further keeping the seeds at low 
temperatures. Seeds of other species, such 
as Acer negundo and Acer pseudoplatanus, 
shortly after maturity present a dormant 
state imposed by coat, which can be 
removed by keeping them at low 
temperatures [1].  

The treatment of Acer seeds with 
gibberellinic acid solution had a positive 
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result on dormancy breaking when applied 
at the same time with cold stratification. 
However the treatment of seeds with such 
a stimulator as a substitute of stratification 
remained without positive results [3]. 

Recent studies, demonstrated that seed 
dormancy of Acer platanoides could be 
broken if seeds were kept a period of time 
at a relatively constant humidity of 36% 
and a temperature of 0-1 ºC [6]. The 
increase of temperature to 5-7 ºC delayed 
the dormancy removal and a 15-18 ºC 
temperature induced the secondary 
dormancy in seeds. 

For the seeds of Acer campestre the 
dormant state was associated with the 
pericarp impermeability. Their dormancy 
can be removed if stratified for a month in 
warm condition, followed by 6-7 months 
of cold stratification, depending on the 
origin of seeds [2].  

Muller et al. (1989) stated that the 
treatment should end when the percentage 
of the germinated seeds reaches 10-20%; 
subsequently, it is followed by germination 
tests. 

Earlier investigations, evidenced that 
placing the seeds at high temperature 
(20° C) or at alternative temperature 
(20/3 °C, 8+16 hours a day) right after the 
germination signs begin to show, may 
cause the initiation of secondary dormancy 
for most of the seeds [5]. 

For nursery practice purposes it is 
important to identify an effective 
stratification method that allows for seed 
sowing next spring after harvesting. In this 
paper we assessed the impact of four 
different stratification conditions on the 
germination of Acer platanoides and Acer 
campestre seeds, in order to identify a 
suitable pre-germination treatment for 
seedling production. 
 
2. Materials and Methods 

 
Seeds of both species were collected in 

2009 (26-29 October) from three origins 
from Southern Romania (Table 1). 

A tetrazolium test was performed in 
order to assess the initial viability of seeds 
from each origin, according to ISTA [15] 
provisions (4 repetitions of 100 seeds), 
after the manual grading of seeds and the 
removal of the sterile ones at the beginning 
of November 2009 [4]. 

The 1000-seed weight was calculated 
based on 8 replications of 100 seeds. 

In order to establish a suitable moisture 
for germination, seed imbibition was 
evaluated by gravimetric method at room 
temperature [7], using for each origin of the 
two species three repetitions of 50 seeds, 
as described by Drăghici and Abrudan 
(2011). Seeds were stored in a dark cooler 
at 4 °C until they were used in spring 2010.  

 
Table 1 

The origin of Norway maple (Acer platanoides) and field maple (Acer campestre) seed 

Seed 
Origin 

Forestry 
Directorate 

Forest 
District  

Management 
Unit 

Sub-
compartment  

Altitude 
(m) 

Acer platanoides 
Târgovişte Târgovişte Târgovişte VI Valea Bratului 152E 260 

Balş B Slatina Balş V Bistrita 137C 137 
Balş C Slatina Balş III Calui 10A 136 

Acer campestre 
Târgovişte Târgovişte Târgovişte VI Valea Bratului 152E 285 

Sadova Craiova Sadova III Lunca Jiului 40A 47 
Balş Slatina Balş III Calui 10A 135 
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Each treatment listed hereafter was applied 
to the seeds of both species: 
● Treatment 1 (T1): Cold treatment 

(3 ºC) with medium. Four repetitions of 
100 seeds were mixed with a sand/peat 
medium in a volume ratio of 1:3 and were 
placed in plastic containers. The medium 
consisted of an equal proportion of sand 
and peat, having a relative humidity of 
29% (wetting degree U6 = wet), which 
was measured with the ECH2O EC-5 
sensors for soil moisture [10]. 

After weighing, the containers were kept 
at a temperature of 3 ºC in the seed 
conservation centre of ICAS Braşov [4]. 
Medium moisture was assessed daily, by 
weighing and filling with water the deficit 
that occurred from the previous day. Once 
a week the seeds were removed from 
containers and medium aeration and 
homogenization were performed. At the 
same time, the seed moisture was measured 
with a thermo balance (Rumed, MB 45).  
● Treatment 2 (T2): Warm treatment 

(20 ºC) with medium. The seeds (4x100) of 
each origin were kept at 20 ºC, in the sand/ 
peat medium, placed in plastic containers. 
The assessment/monitoring procedure was 
the same as in the case of the cold 
treatment. 
● Treatments 3 and 4 (T3 and T4): 

Cold (3 °C) and warm (20 °C) treatments 
without medium. Two groups of seeds 
(4x100 each) were kept in parallel in two 
climate rooms.  

In the first climate room the temperature 
was set at 20 ºC and the relative humidity 
of air at 95% and in the second climate 
room a temperature of 3 ºC was maintained 

at an 80% relative humidity of air. The 
maximum humidity allowed by the climate 
room was chosen in both cases because in 
previous tests it was observed that seeds 
lost a large amount of water when placed 
in the climate room. 

After stratification, the germination tests 
were performed at a temperature of 3 °C.  

Prior to the initiation of germination 
tests, the Norway maple seeds were 
separated from the medium and laid down 
on moist filter paper at 23 °C. 

The germination percentage was calculated 
for each treatment and species. 
 
3. Results and Discussion 
 

The initial seed viability varied between 
75.75% and 82.25% for Acer platanoides 
and between 53% and 53.75% for Acer 
campestre (Table 2). 

The imbibitions tests showed for all 
origins a similar water absorption curve 
(Figure 1).  

In the first phase very fast water absorption 
was recorded, followed by a period of 
slower absorption, in the second phase. 

Based on these results, all seeds from 
treatments 3 and 4 (without medium, in the 
climate rooms) were soaked for 48 hours 
in water in order to reach a moisture 
content of around 50% before being placed 
in the climate rooms. 

The germination tests in the case of 
Norway maple seeds began when the cold 
stratified seeds started to germinate, as 
follows: 12.75% for Târgovişte origin, 
22.25% for Balş B origin and 14.5% for 
Balş C.  

 
The initial seed viability              Table 2 

Species Acer platanoides Acer campestre 
Seed Origin Târgovişte Balş B Balş C Târgovişte Sadova  Balş 

Seed viability [%] 82.25 78.25 75.75 50.75 53.75 53 
The 1000-seed 

weight [g] 142.60 106.75 111.62 70.53 82.23 77.76 
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Fig. 1. Water absorbtion by seeds 
 
The highest percentage of germination 

(Figure 2) was obtained, for Acer 
platanoides, when the treatment was 
conducted at 3 °C (T1). The initiation of 
germination tests and the pacement of the 
Norway maple seeds at 23 °C hindered the 
germination process; however, a reduced 
number of seeds continued to germinate.  

After seeds stopped germinating, the 
ungerminated ones were evaluated and the 
undegraded seeds were treated with 
tetrazolium.  

The analysis proved that the seeds were 
viable, which leads to the conclusion that 

the initiation of germination associated 
with a sudden shift of the seeds to high 
temperature, generated the induction of 
secondary dormancy. 

For the Acer campestre seeds the 
pretreatment phase (T1) proved to be too 
short; consequently, the germination rate in 
May was very low (2% for Târgovişte 
origin, 1.75% for Balş origin and 1.75% 
for Sadova origin). 

Seed humidity was kept relatively 
constant (between 57.11% and 64.52%) 
throughout the cold treatment with 
medium (T1) for both species.  
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Fig. 2. Seed germination during cold treatment (3ºC) with medium 

 
Keeping the seeds in containers with 

sand/peat medium at high temperature 
(20 ºC) resulted in their decay after 15 
weeks of treatment, so this method proved 
to be ineffective.  

Unfavourable results (no germination) 
were also recorded when applying the two 
treatments without sand/peat medium (in 
climate rooms at 3 ºC / 80% air humidity 
and 20 ºC / 95% air humidity respectively).  
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In both treatments, seed humidity 
decreased very sharply, possibly due to the 
air ventilation in the climate rooms.  
 
4. Conclusions 

 
For Norway maple seeds, the initiation 

of the germination tests when 12%-22% of 
seeds germinated, triggered the inception 
of secondary dormancy.  

The 19-week pretreatment phase in cold 
medium proved to be too short for the 
complete elimination of the deep dormancy 
in the case of the Acer campestre seeds.  It 
was also concluded that seeds do not retain 
humidity constantly when placed in climate 
room (possibly due to air ventilation) and 
there was no direct relationship between 
the relative humidity of the air and seed 
humidity. 

Warm treatment is not recommended for 
breaking seed dormancy in Acer spp. as the 
seeds decay after 3-4 months of 
stratification. 
 
Acknowledgments 
 

This paper is supported by the Sectoral 
Operational Programme Human Resources 
Development (SOP HRD), financed by the 
European Social Fund and by the 
Romanian Government under the contract 
number POSDRU/6/1.5/S/6. 

 
References 

 
1. Bewley, J.D., Black, M.: Physiology 

and Biochemistry of Seed in Relation 
to Germination. Berlin. Springer-
Verlag, New-York. Heidelberg, 1982. 

2. Blomme, R., Degeyter, L.: Problems 
in the Germination of Acer campestre 
(field maple). In: Verbondsnieuws 
voor de Belgische Sierteelt 23 (1979) 
No. 21, p. 849-852. 

3. Dobrescu, Z., Catrina, I.: Efectele 
radiaţiilor nucleare asupra seminţelor 

forestiere cu stare de repaus profound 
(stare dormindă) (The Nuclear 
Radiation Effects on Forest Seeds 
during Dormant State). In: Buletin 
informativ al ASAS nr. 22 (Extras). 
Bucureşti, Editura Tehnică Agricolă, 
1984, p. 255-266. 

4. Drăghici, C., Abrudan, I.V.: 
Preliminary Results on Breaking Seed 
Dormancy of Manna Ash (Fraxinus 
ornus L.). In: Forest and Sustainable 
Development. Editura Universităţii 
Transilvania din Braşov (in press). 

5. Fărcaş, C.: Cercetări privind 
întreruperea stării dorminde a 
seminţelor de frasin comun (Fraxinus 
excelsior L.), cireş pasăresc (Prunus 
avium L.) şi paltin de munte (Acer 
pseudoplatanus L.), prin abordarea 
unor metode noi de tratament, care să 
conducă la creşterea randamentului 
culturilor în pepinieră (Research on 
the Interruption of Seed Dormancy in 
Ash (Fraxinus excelsior L.) , Cherry 
Bird (Prunus avium L.) and Sycamore 
Maple (Acer pseudoplatanus L.), by 
Applying Some New Treatments, Which 
Lead To the Increase of Efficiency of 
the Nursery Crop). In: Ph.D. Thesis, 
Transilvania University of Braşov, 
Braşov, Romania, 2000. 

6. Jensen, M.: Temperature Relations of 
Germination in Acer platanoides L. 
Seeds. In: Scand J. For. Res. 16 (2001), 
p. 404-414. 

7. Muller, C., Bonnet-Masimbert, M.: 
Breaking Dormancy before Storage: 
an Improvement to Processing of 
Beechnuts (Fagus sylvatica L.). In: 
SST 17 (1989), p. 15-26. 

8. Parascan, D., Danciu, M., Lungescu, 
E.: Botanică şi fiziologia plantelor. 
Lucrări practice (Botany and Plant 
Physiology. Practical Works). 
Reprografia Universităţii din Braşov, 
1975. 

9. Piotto, B., Di Noi, A.: Seed Propagation 



Bulletin of the Transilvania University of Braşov • Series II • Vol. 4 (53) No. 1 - 2011 
 
34

of Mediterranean. Trees and Shrubs. 
Agency for the Protection of the 
Environment and the Technical 
Services, APAT, Rome, 2003. 

10. Suszka, B., Muller, C., Bonnet-
Masimbert, M.: Seeds of Forest 
Broadleaves, From Harvest to Sowing. 
France. INRA Editions, 1996. 

11. Târziu, D.: Pedologie şi staţiuni 
forestiere (Soil and Forest Sites). 
Editura Ceres, Bucureşti, 1997. 

12. Tóh, J., Garrett, P.W.: Optimum 
Temperatures for Stratification of 
Several Maple Species. In: Tree 
Planters Notes (1989), p. 9-12. 

13. Yilmaz, M.: Depth of Dormancy and 
Desiccation Tolerance in Acer 
trautvetteri. In: Medv. Seeds. The 
Turkish Journal of Agriculture and 
Forestry 31 (2007), p. 201-205. 

14. Zasada, J.C., Strong, T.F.: Acer L. 
Maple. Woody Plant Seed Manual 
[online]. Available at: http://www.nsl. 
fs.fed.us/wpsm/Acer.pdf [cited 4 April 
2006]. 

15. *** International Seed Testing 
Association: International Rules for 
Seed Testing. Seed Science and 
Technology 27 (1996), Supplement, 
Switzerland. 

 
 


