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Abstract       The main objective of this study is to investigate (to explore) the 
conditions of growth, development and regeneration of stands of spruce, 
silver fir and beech in the North East of Romania. In this paper we proposed 
the investigation of quantity and quality of the seeding relative to main 
biometric features of the trees. Field date was collected using the 500 square 
meters circular surface method, in 2012. the results (spindles) related to the 
diameter ,height and structure of the natural regeneration. Also, we quantified 
the quantity and quality of the regeneration by species related to the height 
and the diameter of the seed spindle. The results show us a positive evolution 
of the natural regeneration of spruce species, especially in the category with 
heights greater than 21 cm. The silver fir presents a major regeneration for 
the third criterion witch shows a low quality.   
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Given the importance of the natural 

regeneration of the stands (spindle), the forester has to 

act (is forced to ad) with a great responsibility in this 

direction (in this way). The understanding of all that 

can offer a certain resort, in all climate (weather) 

conditions, soil and of vegetation, is the key to a 

modern silviculture based on principals of a sustainable 

development of the forest. The regeneration of the 

spindles depend and is influenced by the environmental 

factors (the quality and the quantity of the produced 

seeds, the spreading the germination, the growth and 

the development of the seeds). 

Dupre et. al., 1986 sustain that you can obtain 

a higher quality copies if it's encourage the formation 

of the thin and short branches, which can be pruned 

easily and has a lower potential of half-breed.  From 

this point of view, both the silver fir and the beech can 

be applied the version of the chosen extraction of the 

trees in the moment they arrive at the exploitation age 

or they don't fit in terms of quality. 

The importance of the natural regeneration is 

very high because by the cultivation of the spindle (the 

trees cultivation) coming from the seed in a natural 

way it can be reached an ecosystem balance (Pauca – 

Comanescu, 1989). The expected climatic changes and 

even felt in the last decades brings into question the 

future evolution of the forest species (Badea, 2003, 

Barbu & Popa, 2004). The most visible phenomenon is 

the birth of the spices at the superior limit of their area. 

At the inferior limit of the species areas appear often 

drying, debilitation process witch encourage the attack 

of insects and other biotic or abiotic harmful (Barbu, 

1994, Giurgiu, 1969). If these aspects are easy to 

identify, the climatic influence over the quantity and 

the quality of used seeds result from the natural 

regeneration much harder to be established (Gazda, 

1988). 

In this study we discuss the evolution in time 

of the trees in the chosen area related at the climatic 

changes perspective. Also we discuss about the bundle 

between the biometric elements of the trees and the 

quantity and quality of the regeneration. 

The positioning on cardinal points of the seeds 

in the front surface was also investigated. The seedling 

portion species and classes of heights allow us to 

discuss about the growth vitality of the natural seeds 

and about the appearance period (Cenusa, 1995). 

 

Material and Methods 

 
The study was made in Forest District Pipirig, 

UP III Halauca, ua. 47A, Neamt County (elev. 755 m), 

(figure 1) 

The climatic dates were taken from CRUTS 3.1, data 

base, the grid revolution is 0.5 x 0.5 Celsius degrees 

(Jones & Horris, 2008) for 1901-2009 period. The 

climatic analysis points out a medium volume of 

precipitation, respective a 556.6mm multiannual 

average.
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Fig. 1. The geographic position of the front surface within Forest District Pipirig, UP III Halauca 

 

The maximum of medium precipitation was 

recorded in June, respectively 87.9 mm, and the 

minimum in February, 21,4mm. The highest quantity 

of precipitation was measured in 1941, respectively 

769.1 mm, and lowest in 1986 (375.2) between on 

negative average value of -5.2 Celsius degrees 

recorded in January and 18.6 Celsius degrees recorded 

in July. 

The main criterion chosen for front surface 

position was the existence of mature trees and the 

regeneration of silver fir, beech and spruce. The 

applied treatment was the successive cuts of the 

sowing. The inventory of the seedling assumed the 

measurement of the following biometric features 

diameter, total height, prune height and remarks like 

Kraft classification, the natural setting of the trees or 

the distance from the center of the front surface to the 

each tree and the orientation of the trees towards the 

magnetic north position. The test circle measures 500 

square meters and the seeds were counted on 50 square 

meters surfaces in the four cardinal points direction. 

The inventory of the regeneration assumed the 

observation of the species of the number of individuals 

per class of height and growing criterion (I-the 

category of seedling species with a very good growing 

and development, II-the category of seedling species 

with a good growing and development and III-the 

category of seedling species with a weak growing and 

development).
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Fig. 2 The annual average temperatures 

 

The floral association was noted after the Braun 

- Blanquet abundance-domination scale (Barbos, M.I., 

Tarziu D.R., 2009 after Cristea, 1993), the Asperula - 

Oxalis combination being in majority. The 

regeneration is natural derived from the seed and the 

trees are guided by specific works throughout all its 

existence. The ground analysis was made in the ground 

chemistry laboratory, established in the laboratory 

through the electrometric method using o PH Meter 

Microprocessor within the Forest Research and 

Management Institute Campulung Moldovenesc and 

revealed a 4.32 PH(kci) value, Classified as a strongly 

acid soil (Buzdugan I., Savin, A., 2003). 

 

Results 

 
The trees biometrical measures were made in 

2012, being counted all the trees of the 500 square 

meters surface. The obtained result shows us a roughly 

symmetrical arrangement of the tree numbers on both 

the inferior and the superior diameter classes. If for the 

fir were counted 18 trees with diameters between 8 and 

64, for the beech and fir the number is lower. The 

beech is better represented in the inferior diameter 

categories, respectively between 8 and 19, where were 

measured 6 trees and only one diameter for the 48 

diameter category. The spruce species contains only 4 

trees with diameters between 20 and 42. Excepting two 

copies of beech with measured diameters between 8 

and 15, with were classified as belonging to the Kraft 

IV class, the other 27 listed, belong to the I, II and III 

classes. the trees are uniformly disseminated and on the 

chosen front surface the positioning from the centre 

ranging between a 1,95m and 12,6m minimum 

distance. 

Related to the inventoried tree number for the 

same diameters category, at the fir species can be seen 

the inferior and superior diameters categories the 

inferior diameter classes for which were counted more 

than one tree, are 14 and 18. Unlike those at the 

superior limit can be distinguished the 42, 46 and 48 

diameter classes. (Figure 3). 

We specify that the fir is best represented as number of 

individuals, in proportion to the other two species. For 

the spruce and beech species were identified only one 

sample for each measured diameters categories. Notice 

that the beech is found in the inferior diameter classes 

(8-18) and only one sample with a diameter belonging 

to the 48th category was identified on the installed 

sample surface. The spruce was identified in a low 

number, respectively 4 samples in the 20th, 30th, 36th 

and 42 diameters categories.
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Fig.  3 The distribution of the trees based a species and diameters category. 

 

The total and prune heights were measured on a 

10 trees number, with diameter superior than 36 class. 

Of these seven were measured for the fir species, one 

for the beech and two for spruce. The lowest value of 

the total height is 30, 4m and it belongs to 48, 2cm 

diameters, for the fir species. 

The biggest height is 43,3m and it also belongs 

to the fir species, with a 46,2cm. The average height 

for fir species is 35, 7 m (Figure 4). The prune height is 

characterized by amplitude of the superior variation of 

the total height. So, the minimal value is 5, 7 m, 

measured to the spruce species, and the maximal value 

is 19, 2m, at the fir. The average proud height for fir 

species is 14,6m. 
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Fig.  4 Total and proud heights distribution related to the diameter: HT- total height, HE - ground height. 

 

The highest number of counted seedling belongs 

to the fir species, with a height between 0-20 cm, on 

the west direction. Even the spruce recorded a larger 

number of samples, respectively 8.In the circle located 

in north direction were identified 18 samples for the 

measured heights up to 20cm, for the fir species. The 

spruce is characterized by a lower number of samples, 

for this category, respectively 3. The lower number of 

seedling identify for this category belongs to the 

spruce, 2, in south direction (Figure 5). 

The category of height between 21 and 50 cm 

shows us a larger weight of spruce seedlings in 

proportion with the fir species. If for the spruce species 

were identified a number of 4 seedlings on north 

direction, two on south direction and one on east 

direction ,for fir were counted only 4 seedlings on west 

direction. The 51-100cm heights category accentuates 

the difference between the fir and the spruce 

regeneration, respectively the fir is found in 4 samples 

in the front circle oriented on north direction. The 

spruce appears in the same north circle in 8 samples, 

and in east and west in 3 samples. The seedlings with 

bigger heights of 1m are 10 for spruce species disposed 

in all four cardinal points. 

The analysis of the total number of seedlings 

confirms a good regeneration of fir species in the 

height between 0 and 20cm category, the number of 41 

samples being suggestive for this .F or spruce in the 

previous mentioned category were counted 17 samples. 

Starting with the 21cm height we can notice a 
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progressive increase of spruce seedling number, the 

maximum is reached at height superior to 1m,-30 

samples.
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Fig. 5 The distribution of seedlings number based on : A-the number of seedlings for the first criterion of growing, 

heights classes and the positioning of the front circles in cardinal points; B-the total number of seedlings for I criterion 

based on heights classes 

Figure 6 shows in the graphic representation  a 

large number of fir seedlings that compose the natural 

regeneration in the 0-26cm height class. The beech is 

not represented by not even one natural regenerated 

seedling. The spruce species is characterized by only 4 

samples. Notice also the sample of sycamore (maple) 

identified in this height category. Between 21 and 

50cm are 6 samples founded for spruce species and 

only one for fir. For the 51-100 cm heights category we 

notice that near to spruce represented by 5 samples, we 

can find also four samples of beech. Over the 1m 

height were counted 5 seedling of beech and 9 of 

spruce. 

The distribution of the seedling in the forth front 

circles oriented in north direction is various related to 

the forth founded species. Of the fir 44 seedlings 

counted, 12 are founded in north direction and 21 in 

east circle. In south and west the number of samples is 

lower, respectively 6 and 5. In the same category we 

find 4 spruce seedlings and one of sycamore. 

In the 21-50cm category the spruce has the 

largest number of seedlings on north direction, two in 

the southern circle and 1 in east. In the 51-100cm 

height category were counted 5 spruce seedling in the 

north circle and 4 fir seedlings in the west one. In the 

category with heights >100cm, we identified samples 

of spruce and beech. In north we found the most 

samples of natural regeneration of spruce, 7 samples, 

and only 2 in the eastern circle. The beech is disposed 

in the southern circle with 4 samples and only 1 in 

west.
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Fig. 6 The distribution of seedlings number based on: A-the number of seedlings for the criterion II of growing, heights 

classes and the positioning of the front circles in cardinal points; B- the total numbers of seedlings for the II criterion 

based on heights classes. 

 

The III criterion is composed by a largest 

number of beech samples, especially with heights of 

over 51cm the 0-20cm class, the fir from the north 

circle is found in number of 4 and only 3 in the west 

one. For the north circle were counted 6 samples of 

beech. For the 21-50cm height class were identified 6 

samples of beech on the southern direction, 5 in north 

and 3 in west. For 51-100cm and >100cm classes are 

being identified only 36 beech samples disposed in 

south and east.
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Fig. 7 The distribution of seedlings number based on: A-the number of seedlings for the criterion III of growing, heights 

classes and the positioning of the front circles in cardinal points; B- the total numbers of seedlings for the III criterion 

based on heights classes. 

 

Discussions 

  
Between 1901-1988 the average value of the 

temperature is 7, 37 Celsius degrees included between 

a minimal 5,6 Celsius degrees and a maximal 8,8 

Celsius degrees values. Examine the climate data we 

can see an interesting of the average temperature 

between 1989-2009 reaching the value of 8,24 Celsius 

degrees, the variable interval being characterized by a 

7,1 Celsius degrees minimal value and a 9,6 Celsius 

degrees maximal value. The difference almost 1 

Celsius degrees is high if we calculate the relative low 

period in each the observation were made. Notice also 

the trend found in a continuous upward. The weather 

(climate) with its variation at a macro region scale 

induce directly effects on the sequence of the forest 

vegetation. 

Knowing that the counted trees are forestry 

guided by specific works, we can say that the height of 

the seedlings is directly conditioned by the age factor. 

This thing can't be validated in the cases of virgin or 

qvasivirgin trees were the age of the seedlings can't be 

correlated to the diameter or the height, knowing the 

cases when the fir seedling can vegetate in coppice 

even decades. From the review of the seedling number 

on height categories and growing criterion, we can 

notice more phenomenon’s. For I criterion at the 0-

20cm category, especially in the north and oust areas 

the fir had a strong regeneration. Even the spruce is 

well represented, doesn't matter the position of the 

circle. The lowest number of samples for this criterion 

was noticed in the 21-50cm height class, a number of 

11 samples. Between 51-100cm and >100 the number 

of spruce seedlings exceeds the number of fir seedlings 

in a obvious way, reaching at the last class 30 seedlings 

unlike 10 seedlings counted for the fir species. 

In the II criterion case for the first heights 

category the fir has again the majority, with 44 

seedlings, but in this class we found even one sample 

of sycamore (maple). Its appearance in accidental, 

directly related to good zoochora dissemination or by 

the wind. For the great height class, we can notice the 

presence of spruce and beech. So we can say that in 

recent years an opulent fructification had the fir, 

because in the areas posed for seeds inventory, this can 

be found in a major way in the inferior height classes. 

The spruce in constant as number of individuals no 

matters the heights class. The III criterion points us the 

massive regeneration of beech in the 21-100cm height 

classes. 

The big number of fir seedlings from the first 

height class relates in a positive way with the big 

number of fir trees with superior to 42 cm diameters. 

Big number of Beech seedlings recorded in the inferior 

quality class indicates a low value of the seeds quality 

of beech trees in the area. The fact that the fir is well 

represented in the inferior diameter categories indicates 

a constant presence of this species in the spindles but 

also a good forestry management. It’s total expulsion is 

not justify, but the promotion of the resinous valuables 

species is totally the effect of on anthropogenic 

activity. 

For the first growing criterion the spruce is well 

represented in the first heights class. The superior 

value of the fir identified in the II criterion for all 

heights classes and is missing in the III criterion case. 

This aspects united with the fact that the spruce 

is weak represented at the trees scale, the composition 

of the spindle is 2M06Br2Fa indicates that the grow is 

high, even if the altitude show us that it is at the 

inferior board of the area. 

In 1963 the arrangement anticipates the 

existence of an existing 3Br6Fa1Dr composition. From 

where we can conclude that the spruce was present 

only accidently, the most probable in association with 

other resinous species. The natural seeding was in 

proportion of 6Fa4Br, so the spruce was missing even 

in natural regeneration. In the arrangement 1997 it 

appears in the composition of the spindle even the 

spruce in a 2Mo proportion. So in 34 years the beech 

lost 2 percent witch were achieved of the spruce 

species. The evolution we have described is the result 
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of the guidance work activity. 

 

Conclusions 
 

The evolution in time of the spindle is positive; 

the partial replacement of the beech with the spruce 

brings supplementary material benefits. Also the 

development of regeneration is positive caused to the 

regeneration cuts that were made, and witch upgrades 

the proportion of fir and spruce. 

The position of the front circle related to the 

magnetic north doesn't influence quantitative or 

qualitative the proportion of the regeneration. Unlike 

those, the diameter and total height relates in a positive 

way with the quantity and quality of natural 

regeneration. In conclusion we can say that the existent 

species natural regenerates in the best climatic and sale 

conditions. So, the fir, a species existing in the spindle 

from 1986, can be found in 3 of the forth examine 

height classes. The majority sample can be found in the 

first height class, respectively 0-20cm which explains 

why there had an opulent fructification. Because the 

investigated seedling present a very good growing. The 

spruce is found in a low number in over 50cm height 

classes presenting good and very good growing. The 

beech is found in all front circles in a low number of 

samples, with heights between 20-100 cm and over 

100cm, presenting good and weak growing. The beech 

is found in investigate spindle from 1986 in a 2 % 

proportion and reaching now 6%. Even if it appears in 

the largest proportion in the spindle, the causes of a 

weak natural regeneration are the domestic animals 

witch frequents the area in the seeding season.  
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