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Abstract       The regeneration of the virgin forest it realised through the 
seedlings layer, only when the tree layer (the canopy) is rare enough to permit 
thr penetration of light to the soil. Within the “Runcu Groşi” Nature Reserve, 
the biometric characteristics of the seedlings layer were studied. The research 
were undertaken using a network of 41 plots, circular in shape, of 1000 m

2
 

each; within each research plot, 4 circular sub-plots of 3.14m
2
 were placed 

using the cardinal directions (North, East, South and West). Thus, the 
seedlings of 10 tree species was inventoried and a distribution of the 
seedlings layer by height and cardinal directions was built. Most exemplars 
are beech and are within the first height category, < 1.3 m. Regarding the 
distribution of exemplars in the circular sub-plots, the largest number of 
seedlings is located in the Eastern sub-plots.   
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Forest ecosystems are the most complex terrestrial 

ecosystems. Together with the trees layer, the shrubs 

layer and the herbaceous plants layer, the forest 

phytocoenosis includes the seedlings layer, in the 

forests which reached maturity.  [7] 

 The regeneration process in the virgin forests is 

periodical and discontinuous, due to the periodicity of 

the fructification in trees, but also due to stages of 

development of the stands. The soil and light 

conditions, the availability of water and the 

competition between individuals have a significant role 

in the regeneration process. Probably that light, 

together with restricted air and soil humidity are among 

the most important factors which lead to the disparition 

of the seedlings layer shortly after its installation on the 

ground of the forest. [6]  

The stands with absolute unevenaged structure, where 

trees of all ages are really present, are very rare and 

isolated cases. Most often, the stands are composed by 

trees from a few generations, which appeared due to 

the succesive fructifications of the mature stand 

passing through the disintegration/regeneration phase 

or, on small surfaces, due to the occurence of canopy 

gaps. [4] 

 
 

 

Material and Method 

 
The research was undertaken in the Runcu-Grosi 

Nature Reserve, which is part of the Production Unit 

IV Grosi, Barzava Forest District, Arad County 

Forestry Direction, being located in the Eastern part of 

the Forest District. The Reserve is located din the 

inferior basin of the Mures river, on the right slope, in 

the basin of the (Mures tributary) Grosi river. The 

limits of the Runcu-Grosi Nature Reserve are natural; 

the total area of the Reserve is 262.6 ha, the 

geographical coordinates being 46
0
11’ Northern 

latitude and 22
0
07’ Eastern longitude (fig. 1). [4], [8] 

In the Reserve, a network of circular research plots, of 

1000 m
2
 each, was established. The plots are located in 

a rectangular network with 200 m between rows and 

150 m between plots on rows. 134 plots were were 

materialised in the field and 41 of them were measured 

until today. Information on regeneration was collected 

in each research plot, where 4 sub-plots of 3.14m
2
 each 

were established, each of them at 9 m from the center 

of the plot, respectively on the cardinal directions: 

North, East, South and West. The data regarding the 

regeneration were collected by species and height 

classes of the seedlings: class I (< 1.3 m), class II (1.3 

– 2 m), class III (2 – 4 m) and class IV (4 – 6 m). The 

data was processed using Microsoft Excel.
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Fig. 1 – Localization of the studied area 

 

Biodiversity indexes were calculated (Simpson Index, 

Shannon-Weaver Index, the equity, Margalef Index, 

Menhinick Index and Glisson Coefficient) using the 

following formulas [1], [7]: 

 

 Simpson Index (D)                             

      where, 

pi = ni /N 

pi  – representation proportion of the species 

ni – number of individuals from a species 

N – the total number of individuals from the analyzed 

area 

 

 Shannon-Weaver Index (H)                     

      where, 

pi = ni /N 

S – number of species 

pi  – representation proportion of the species 

ni – number of individuals from a species 

N – the total number of individuals from the analyzed 

area 

 

 Equity (E)                   E =        where, 

H – Shannon-Weaver Index 

S – number of species 

 

 Margalef Index (DMg)             DMg =        

where, 

S – number of species 

N – the total number of individuals from the analyzed 

area 

 

 Menhinick Index (DMn)             DMn =        

where, 

 S – number of species 

N – the total number of individuals from the analyzed 

area 

 

 Glisson Coefficient (Kgl)                   Kgl =  

      where, 

Ni – the total number of individuals, 

Nt – number of species 

 

Results 

 
After inventoring the 41 research plots, the total 

number of counted and measured seedlings was 1110, 

from the following species: beech, sessile oak, 

hornbeam, Turkey oak, wild service tree, filed maple, 

Hungarian oak, cherry tree and elm. The mean number 

of seedlings per hectare, for all research plots 

investigated, was 270. 

 

Most seesdlings exemplars are represented by beech 

(659 seedlings, which represent 59% of the total 

number of seedlings investigated), followed by sessile 

oak (382 seedlings, which represent 34% of the total 

number of seedlings investigated), then by Turkey oak 

(41 seedlings, which represent 4% of the total number 

of seedlings investigated) and hornbeam (17 seedlings, 

which represent 3% of the total number of seedlings 

investigated). The seedlings of other species were 

poorly represented, their number varying between 1 

and 3/species (fig. 2).
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Fig. 2 – Distribution of number of seedlings by species 

 

Without accounting the species and the cardinal 

direction of the sub-plots within the plots, it has been 

observed that 94% of the seedlings (1046 exemplars) 

are in the height class I, < 1.3 m, 2% (21 exemplars) 

are in the height class II, 1.3 – 2 m, 3% (38 exemplars) 

are in the height class III, 2 – 4 m and 1% (5 

exemplars) are in the height class IV, 4 – 6 m.

 

 

 
Fig. 3 – Distribution of number of exemplars of beech seedlings by height categories and by the four cardinal directions 

In the case of beech, the vast majority of exemplars (91%) are in the height class I, < 1.3 m, 3% are in the height class 

II, 1.3 – 2 m, 5% are in the height class III, 2 – 4 m and 1% are in the height class IV, 4 – 6 m (fig. 3). Regarding the 

repartition of the beech seedlings by the four cardinal directions, 30% of exemplars are in sub-plots with Western 

orientation, 27% of exemplars are in sub-plots with Eastern orientation, 24% of exemplars are in sub-plots with 

Northern orientation and 19% of exemplars are in sub-plots with Southern orientation. 

 

Both in the cases of sessile oak and hornbeam, the 

seedlings are distributed only in two height classes (< 

1.3 m and 2 – 4 m). Thus, 99% of the sessile oak 

seedlings and 88% of the hornbeam seedlings are in the 

height class I, the remaining ones being in the height 

class III (fig. 4 and fig. 5).
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Fig. 4 – Distribution of the number of exemplars of sessile oak by height classes and by the four cardinal directions 

Most of the sessile oak seedlings are distributed in the sub-plots with Eastern orientation (39%), followed by the sub-

plots with Southern orientation (32%) and by the sub-plots with Western orientation (23%). The seedlings from the sub-

plots with Northern orientation is only 6% (fig. 4) . 

 

The largest number of hornbeam seedlings (47%) are 

in the sub-plots with Western orientation, followed by 

the sub-plots with Eastern orientation (35%). In the 

sub-plots with Northern orientation we found 12% of 

the hornbeam seedlings, and in the sub-plots with 

Southern orientation we found only 6% (fig. 5).

 

 

 
Fig. 5 - Distribution of the number of exemplars of hornbeam by height classes and by the four cardinal directions 

In the case of Turkey oak, the seedlings are distributed only in the sub-plots with Souther orientation (98%) and in the 

ones with Eastern orientation (2%) (fig. 6). 
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Fig. 6 - Distribution of the number of exemplars of Turkey oak by height classes and by the four cardinal directions 

Regarding the biodiversity, a biocenosis has higher diversity as the number of populations and their diversity is higher. 

The most simple way to express the diversity, given by the number of populations by unit of surface, isn’t edifying. The 

diversity is also characterized by the relationship between the number of populations and the numbers of individuals by 

which they are represented among the biocenosis. [2]. 

 

Therefore, in order to express biodiversity, they were 

used a series of diversity indexes, some based on the 

species richness (Margalef Index, Menhinick Index, 

Glisson Coefficient), some based on the proportional 

abundance of the species, derived from information 

theory (Shannon-Weaver Index, Simpson Index). [7].

 

 

 

Table 1 

Biodiversity indexes 

                                                                   

Biodiversity indexes Values 

Species richness  10 

Simpson Index (D) 0,472 

Simpson Index (1-D) 0,528 

Simpson Index (1/D) 2,118 

Shannon-Weaver Index 0,924 

Equity 0,40163 

Margalef Index 1,28349 

Menhinick Index 0,30015 

Glisson Coefficient 2,955 

 

Conclusions 
 

In the case of the „Runcu-Grosi” Nature Reserve, the 

regeneration of the stands comes only from seeds, 

withount any anthropic intervention. The ecosystems 

from this Reserve offer favourable conditions for the 

installation of seedlings, thei continuity being very 

rarely threatened by disturbance factors. The 

inventoried seedlings are from the following species: 

beech, sessile oak, hornbeam, Turkey oak, wild service 

tree, lime, field maple, Hungarian oak, wild cherry and 

elm, the composition of the seedling layer reflecting 

mostly the composition of the mature stand (beech, 

sessile oak, Turckey oak and hornbeam being the 

predominant species). 

Regarding the distribution by the four cardinal 

directions, the beech and the hornbeam distributions 

are similar. This fact is due to their similar 

temperament (to some point), the beech being a 

shadow species, and hornbeam also, in a smaller 

degree. Analyzing the distribution by height classes, 

we found that in the case of the sessile oak and the 

Turkey oak there is an almost total lack of seedlings in 

the classes II, III and IV. This fact is due to the 

temperament of the two species, both of them being 

light-preferring species. Even though there is a large 
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number of seedlings in the height class I, this seedlings 

layer is in most cases a temporary one, which 

dissapears within a few years from installation because 

it could not resist the shading of the mature stand, 

especially if it’s a beech upper canopy. 

By the analysis of the biodiversity indexes, we found 

that they have high values, which confirms the 

existence of an evolved biocenosis, with good 

continuity through time. For instance, the Shanon-

Weaver index has a value close to 1. In the case when 

all the seedlings exemplars were from only one 

species, the value of this index will be 0. due to this 

high diversity, we can conclude that the environment 

also is complex, the forest site factors from the 

„Runcu-Grosi” Nature Reserve having an essential role 

in the diversification of the biocenoses. 
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