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Abstract       The present stands installed outside their natural area are 
deconstructed  in an ecologically point of view due to climatic influence, 
favored by the defectous management mode through inappropriate 
application of technical rules specify to this stands.The actual situation of 
spruce stands and other coniferous species placed outside their natural area 
requires special attention in order to obtain optimal solutions to maintain, or if 
necessary, replacement of these crops and return to the natural composition 
of stands replaced. The research  accomplished till present have shown that 
precipitation is the main limiting climatic factor for extending of spruce outside 
their natural area vegetation. The study area covered the Hantesti 
experimental behavior of autochthon and European spruce provenance 
installed outside their natural area in 35 years of existence, under the action 
of disturbances. Research has accentuate the response and vulnerability of 
spruce provenance on radial growth under the influence of drought periods.   
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At present global warming is a phenomenon widely 

accepted by international scientific 

community.Research has shown that the main factors 

for this phenomenon are both natural and 

anthropogenic (1). During growth seasons, high air 

temperature and low precipitation , reduced growth 

rates and increased tree mortality(2). In some regions 

from Central Europe Norway spruce is showing an 

increased sensitivity to climat variation(3).  Degree of 

correlation between annual ring width and climatic 

parameters depends  of the ecological amplitude of the 

species ,the existence of extreme weather events and of 

variability factors that  influencing growth (4). The 

study area covered the Hantesti experimental behavior 

of autochthon and European spruce provenance 

installed outside their natural area in 35 years of 

existence, under the action of disturbances. Research 

has accentuate the response and vulnerability of spruce 

provenance on radial growth under the influence of 

drought periods. 

 

Material and Method  
  
The aim of the research conducted in experimental 

surface Hantesti targeted behavior of autochthon and 

European provenance spruce outside the area, 35 years 

after installation under the action of disturbances. 

Hantesti experimental area is located in the Forestry 

Division Suceava, Forestry Adancata, production unit 

VI Adancata, amenajistic  unit 75A (Figure 1).Hantesti 

experimental block is situated at an altitude of 320 m 

and was appointed in 1972, using the scheme of 

planting density of 1.5 * 2.0 m.

 

 

 
Fig.1 The location of research area (GoogleEarth, 2013) 
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The experimental block is composed of 49 spruce 

provenance from 13 countries (France, Switzerland, 

Germany, Poland, Czechoslovakia, Romania, Italy, 

Sweden, Hungary, Norway, Finland, Bulgaria and 

Austria). Each provenance consists of a total of  36 

trees of three repetitions, plus reserves. Drawing 

experimental block is shown in Figure 2.

 

                         R1                                           R2                                            R3                                     Rezervă 

 

 
Fig.2 Drawing experimental block of provenances position  

 

The growth samples collection for the purposes of 

measuring the yearly rings width was performed with 

the Pressler drill, at the 1.3 m height. . Finally, a 

number of 680 drill cores was obtained which, 

subsequently, were measured in the Lintab devices, 

using the TSAP Win program. The statistical 

processing of the growth series was performed 

according to the methodology in force (5).  

In order to analyze the influence of the main climatic 

factors, the values existing in the CRU (Climatic 

Research Unit) were extracted and processed, values 

regarding the monthly and yearly average 

precipitations for the ecological sub-region J1 – 

Suceava Plateau.  

 

Results and Discussions 

 
The quantity of precipitation, annual average fluctuates 

around 520 mm, the maximum recorded in July and the 

minimum in winter. 

For the period 1975 - 2010 were selected four years 

that were significant in the lowest recorded 

precipitation amounts in Suceava Plateau, refered to 

years 1986, 1990, 1995 and 2003 (Figure 3).
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Fig.3 Variation of mean annual precipitation in winter, spring, summer and autumn in the Suceava Plateau in period 

1970-2009 (adaptation after IPCC ) 
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In Figure 4 were graphical represented ranking of 

countries origin of provenances in relation to radial 

growth average of  that  year. In 1986 difference 

between the largest provenance of growth and the 

weakest growth provenance (Δir)  was  1.5 mm and  an 

average width of the ring was 3 mm.The provenances 

most sensitive to drought is registering a growth of 2.5 

- 2.8 mm (Austria, Germany, Poland, Czechoslovakia). 

The provenances with the greatest increases were in the 

Nordic countries (Finland, Sweden and Norway). The 

provenances of Central Europe has values  close to 

average.

 

 

  

  
Fig. 4. The ranking  of spruce provenances after average of radial growth  in drought  year (1986,1990,1995,2003) 

 

 

The provenances most sensitive to drought in 1990 are 

those of Central and Eastern Europe (Germany, 

Hungary, Austria, Bulgary) and the most resistant are 

provenances in Scandinavia and Italy, Romania 

occupies a place close to the average (Figure 4). After 

the drought of 1995 the most affected provenances 

were from Poland, Czechoslovakia and Hungary, while 

the least affected were the provenances of northern 

Europe (Finland, Sweden, Norway) and the Alps 

(Switzerland, Italy), Δ = 0.6 mm . At the drought of 

2003 the difference between the best provenance 

(Poland) and the weakest (Italy) is 0.6mm. 

 Drought susceptibility testing by difference of 

cumulative radial growth in 5 years before and 5 years 

after year drought considered ( ∆ir5 = Ir5- -Ir5+ ) was 

analyzed. 

After the droughty year, 1986, the majority of 

provenances had smaller increases with 10 to 12 mm in 

the next 5 years. The most significant decreases in 

radial growth were recorded at provenances from 

Sweden, Hungary, Czechoslovakia, Bulgaria and 

Norway (14 - 16mm), and the smallest decreases at 

provenances from  Italy (10mm), Finland (12mm) and 

Austria (12.5 mm) (Fig. 5). 
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Fig. 5 The ranking provenances depending on the difference ( Ir5-) - (Ir5+)  for significant drought years (1986,1990) 

After the dry year, 1990, most provenances have lower 

growth over the next five years by 5-7 mm. The biggest 

differences were recorded in the provenances of the 

Nordic countries (over 6 mm) and the smallest 

differences (<6mm) at provenances  from  Austria, 

Poland, Italy and Romania (Fig.5) 

 

  
Fig. 6 The ranking provenances depending on the difference ( Ir5-) - (Ir5+)  for significant drought years (1995,2003) 

 

After the drought year of 1995 certain provenance has 

a better grow than before, which shows a capacity very 

fast to recover. In other provenance, especially in 

northern Europe (Finland, Norway and Sweden), but 

also in the South (Bulgaria and Italy) the difference is 

great and lasts a long time (fig. 6). After the drought of 

2003 most sensitive were the provenance of Western 

and Central Europe and the provenances were less 

sensitive in NE Europe (Poland, Finland, Germany).  

Conclusion 
In dry years, taking into account the least vulnerable 

provenances, were those from Finland. Until the 1980 

– 1981 years Nordic provenances had radial growth by 

50 -60% less than the provenances of Central Europe. 

After the year 1981, during 15 years (1981-1995) 

Nordic provenances growth was higher on average by 

1 - 1,5 mm than the provenances of the Alps and those 

from Central Europe. After 1995 (age 20 years) is no 

longer registered differences between radial growth of 

provenances north towards those of the Central Europe. 

 

Acknowledgment 

 
This paper was supported by the project "Improvement 

of the doctoral studies quality in engineering science 

for development of the knowledge based society-

QDOC” contract no. POSDRU/107/1.5/S/78534, 

project co-funded by the European Social Fund through 

the Sectorial Operational Program Human Resources 

2007-2013. 

 

 

 



 52 

References 

 
1.Sandu, I., et al., 2010, Schimbările climatice în 

România şi efectele asupra agriculturii. Editura Sitech 

Craiova, 406 p. 

2.Spiecker,H.,1995.Growth dynamics in a changing 

environment-long-term observation.Plant and Soil 168-

169:555-561 

3. Kahle, H-P. 1994.Modellierung der Zusammenhange 

zwischen der Variation von klimatischen  Elementen 

des Wasserhaushalts und dem Radialzuwachs von 

Fichten aus Hochlagen des 

Sudschwarzwalds.Diss.Freiburg i.Br.184p. 

4. Bouriaud, O., et al, 2005, Intraannual variations in 

climate influence growth and wood density of Norway 

spruce, Tree Physiology 25: 651-660; 

5.Popa, I,. 2004 : Methodological fundaments and 

dendochronology applications, Tehnica – Silvica Press, 

pp 39 – 64. 

   

 

 
 


