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Abstract       The swiss stone pine initially covered a larger area in the sub-
alpine and alpine regions, but because it was located right next to mountain 
pastures, the specie was decimated by the anthropogenic activities. 
Unfortunately, the swiss stone pine was not taken into consideration within 
the afforestation works at high altitudes, where it could have played an 
important role together with other species, such as the altitude spruce, 
junipers, green alder, mountain ash and willow, against soil erosion, 
downstream flooding and avalanches prevention. The materials were 
collected from trees belonging to natural populations of Pinus cembra, trees 
belonging to comparative cultures of swiss stone pine located in the Şureanu 
Mountain area, Cugir forest department UP IV Canciu, u.a. 65 B. The 
differences were statistically analyzed using the test of multiple comparisons 
(Duncan test). The highest value of leading shoots length from crown layer 
was registered in Pietrosu Rodnei population; as compared to this one, 
Gemenele population is very significantly different. In order to conclude the 
research mentioned, one can say that the length of leading shoots from the 
upper third of the crown layer do not differ statistically between the two 
populations, still the length of leading shoots from the middle and lower third 
of the crown layer present very significant differences.   
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Pinus cembra L., also known as Swiss pine, Swiss 

stone pine or Arolla pine, is a species of pine tree that 

grows in the Alps and Carpathian Mountains of 

central Europe,  in Poland (Tatra Mountains), 

Switzerland, France, Italy, Austria, Germany, Slovenia, 

Slovakia (Tatra Mountains),  Ukraine and Romania. 

In the northern Carpathians, Pinus cembra naturally 

vegetates between 1350 m and 1880 m (8) and between 

1350 m and 1986 m in the southern Carpathians (1; 10; 

9). 

The Swiss stone pine is important for: a) forestry and 

ecology - the subalpine zone reforestation, where it 

plays a leading part in watersheds, and in association 

with altitude spruce, junipers, green alder, mountain 

ash and willow, Pinus cembra helps preventing or even 

stop the avalanches and for reducing the effects of the 

flash floods or deep erosion (7); also, spruce-larch-

cembra mixed stands creation at high elevation in order 

to increase their windbreak resistance (3); b) industry - 

its dense - brown - reddish wood useful for handicrafts 

(6); c) genetics -  its high resistance to blister-rust 

caused by Cronartium ribicola Fisch. ex Rabenh., the 

swiss stone pine is almost immune to rust attack, so it 

can be used as a source of resistance within genetic 

cross with Pinus strobusor (3; 4); (d) landscaping -due 

to its conic - oval shape when grown as single tree (3). 

The variability is a fundamental characteristic of the 

trees, so that regardless of stand homogeneity trees 

variability presents more or less pronounced in terms 

of size and growth, variability due to both hereditary 

characteristics of each shaft and stationary conditions 

in which they vegetate (2; 5). 

The objective of this paper was to provide information 

about Pinus cembra shoots and needles phenotypic 

variation assesment, regarding: (a) needles length in 

the upper, middle and lower third of the crown; needles 

length from crown layer (Figure 1, a); (b) shoot length 

in the upper,  middle and lower third of the crown; 

shoot length from crown layer (Figure 1, b). 

 

Material and Methods 

 
The materials used within the carried out research were 

trees belonging to Pinus cembra natural populations.  

The performing measurements and observations on the 

trees phenotypic elements, regarding leading shoots 

and needles length, belong to comparative cultures of 

Swiss stone pine located in the Şureanu Mountain area, 

Cugir forest department UP IV Canciu, u.a. 65 B.  

Pinus cembra L. leading shoots and needles variation 

were determine from two populations, located in 



 36 

Retezat Massive, Gemenele cirque and Pietrosu 

Rodnei, Pietrosu Rodnei Massive. These two 

populations are located in the southern limit, 

respectively in the northern limit, of the distribution 

Romanian area of Swiss stone pine. 

The differences between the above mentioned elements 

were statistically analyzed using the test of multiple 

comparisons (Duncan test) (the statistical variants were 

named: Gemenele and  Pietrosu Rodnei). Also, there 

were calculate the variability coefficients and were 

done some simple correlation between characters. 

Both, leading shoots and needles length measuring, 

were made about directly, using calibrated ruler. The 

precision of measurement was one millimeter. Data 

were pooled separately for each side of the crown 

(upper, middle and lower third of the crown), 

depending on the leading shoots and needles third 

origin. 

It was analyzed a total of 30 leading shoots from each 

tree (in total 35 trees from each population) (Figure 1).  

From every third of the crown were sampled ten 

leadind shoots (Figure 1, a). From each leading shoot 

were taken 30 needles (Figure 1, b), randomized along 

the length of each leading shoor. Each sample was 

labeled, following third crown, tree number and 

population origin (Figure 2, b). In each third of the 

crown, leading shoots were harvested around the trunk 

to increase sample homogeneity (Figure 2, a).

  

 

 

 

 

Fig. 1. Scale samples for variants: (a) 2 (population origin) x 35 (trees) x 30 (leading shoots) – for leading shoots 

variability; (b) 2 (population origin) x 35 (trees) x 30 (leading shoots) x 30 (needles) – for needles variability 

 

 

         

Fig. 2. Harvesting of leading shoots and needles (a) from trees and the labeled samples (b) 
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Results 
 

 

Table 1 

Synthesis of results regarding needles length in the upper third of the crown (cm) 

Variant Needles length in the upper third of the crown (cm) Significance of the difference 

Gemenele 7.14 a 

Pietrosu Rodnei 6.37 b 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.33 cm 

DS 1% = 0.44 cm 

 

The length of the needles from the upper third of the 

crown recorded for Gemenele population was the 

highest value with a average of 7.14 cm; the difference 

(0.77 cm) between populations assessed being very 

significant (Table 1). The highest average value (6.27 

cm) recorded for the upper third of the crown regarding 

the length of the needles was obtained for Pietrosu 

Rodnei population; the 0.07 cm difference between the 

two populations is not statistically assured (Table 2). 

The highest average (6.85 cm) of needles length from 

the lower third of the crown was determined for 

Gemenele population; the 0.93 cm difference recorded 

between the two populations (Gemenele and Pietrosu 

Rodnei) is very significant (Table 3). Needles length 

from crown layer recorded the highest value for 

Gemenele population with 6.73 cm average; the 0.64 

cm difference beside Pietrosu Rodnei population being 

very significant (Table 4). 

 

 

Table 2 

Synthesis of results regarding needles length in the middle third of the crown (cm) 

Variant Needles length from middle third of the crown (cm) Significance of the difference 

Gemenele 6.20 a 

Pietrosu Rodnei 6.27 a 

Note: The difference between any two values, followed by at least one common character is not significant  

DS 5% = 0.23 cm 

DS 1% = 0.30 cm 

 

Table 3 

Synthesis of results regarding needles length in the lower third of the crown (cm) 

Variant Needles length from lower third of the crown (cm) Significance of the difference 

Gemenele 6.85 a 

Pietrosu Rodnei 5.92 b 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.35 cm 

DS 1% = 0.47 cm 

 

Table 4 

Synthesis of results regarding needles length from crown layer (cm) 

Variant Needles length from crown layer (cm) Significance of the difference 

Gemenele 6.73 a 

Pietrosu Rodnei 6.19 b 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.25 cm 

DS 1% = 0.33 cm 

 

The highest average value for the length of leader 

shoots from the upper third of the crown was obtained 

for Pietrosu Rodnei population (average value 10.16 

cm); the difference, 0.62 cm, beside Gemenele 

population is not statistically assured (Table 5). The 

highest average value, 10.90 cm, was recorded for the 

length of leader shoots from middle third of crown 

from Pietrosu Rodnei population with a difference as 

against Gemenele population being very significant 

(difference value 1.63 cm) (Table 6). 
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Table 5  

Synthesis of results regarding leading shoot length in the upper third of the crown (cm) 

Variant Shoot length in the upper third of the crown (cm) Significance of the difference 

Gemenele 9.54 a 

Pietrosu Rodnei 10.16 a 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.76 cm 

DS 1% = 1.02 cm 

  

Table 6 

Synthesis of results regarding leading shoot length in the middle third of the crown (cm) 

Variant Shoot length in the middle third of the crown (cm) Significance of the difference 

Gemenele 9.27 b 

Pietrosu Rodnei 10.90 a 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.56 cm 

DS 1% = 0.75 cm 

 

Regarding the length of leader shoots from lower third 

of the crown, the highest average value was recorded 

for the Pietrosu Rodnei population (11.45 cm), with a 

difference of 2.05 cm as against Gemenele population 

by being very significant (Table 7). The highest 

average value for the length of leader shoots from 

crown layer was obtained in Pietrosu Rodnei 

population, the difference of 1.43 cm between those 

two populations being very significant statistically 

assured (Table 8). 

 

 

Table 7 

Synthesis of results regarding leading shoot length in the lower third of the crown (cm) 

Variant Shoot length in  the lower third of the crown (cm) Significance of the difference 

Gemenele 9.40 b 

Pietrosu Rodnei 11.45 a 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.56 cm 

DS 1% = 0.74 cm 

 

Table 8  

Synthesis of results regarding leading shoot length from crown layer 

Variant Shoot length from crown layer (cm) Significance of the difference 

Gemenele 9.41 b 

Pietrosu Rodnei 10.84 a 

Note: The difference between any two values, followed by at least one common character is not significant 

DS 5% = 0.49 cm 

DS 1% = 0.65 cm 

 

Conclusions 

 
Between Gemenele and Pietrosu Rodnei population no 

statistically differences were noticed regarding leading 

shoots length located in the upper third of the crown, 

but for the middle and lower third of the crown layer 

the two populations registered significant differences. 

Significant differences were noted for the average of 

leading shoots length from the overall crown layer.  

In conclusion regarding with the needles 

characteristics, it could be underline that the needles 

from upper and lower third of the crown recorded the 

highest values (differences very significant, statistically 

assured) for Gemenele population beside Pietrosu 

Rodnei population. The needle length difference 

recorded for middle third of the crown being 

statistically not assured is caused by homogeneity 

values of climatic factors within the crown, with direct 

influence on the crown growth and development rate.     

In order to conclude the research mentioned, one can 

say that the length of leading shoots from the upper 

third of the crown layer do not differ statistically 

between the two populations, still the length of leading 



 39 

shoots from the middle and lower third of the crown 

layer present very significant differences. 
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