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Abstract       Grazing in the forest severely injures the seedlings layer formed 
by natural regeneration, by biting leaves, buds and young shoots, but also by 
stepping on the young trees, breaking the branches and the stems and 
damaging their bark. These injuries have major repercussions on the new 
stand that is developping, both quantitatively and qualitatively.  
In order to analyze the damage induced by grazing on the natural seedlings 
layer, experimental blocks were placed in the forest and inventories and 
qualitative describing were performed, after which the percentages of 
seedlings’ injury by species and the sorts of injuries resulted. 
The second part of the paper shows, after the measurements and the 
statistical analysis of the data, conclusions about the increment and 
development of the grazed seedlings compared to the unaffected seedligs.   
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Grazing was practiced in the forest since ancient times. 

Its negative effects are mentioned in the literature in 

different countries. Therefore, in Russia, “in mountain 

forests, under the influence of grazing, oak, ash and 

other valuable species began to dissapear. Pine forests 

dissapeared as a result of grazing” (1).  In Bulgaria, 

there is a saying that “no ax, but cattle destroy the 

forest”. In Italy, in the Eastern Alps, cattle grazing has 

led to degradation of the forest sytes and the stands’ 

structures, situation that raises numerous problems to 

the Italian foresters, and foreseen solutions that carry 

large expenses (3). 

Grazing destroys the secondary species of oak and 

sessile oak forests (like lime and hornbeam, which 

have thin bark and are eaten by cattle), destroy shrubs, 

which are favorite places for nesting by insectivorous 

species, destroys herbaceous flora, but first of all 

destroys the seedlings. 

The most serious injuries, tough and long-lasting, 

which are produced by grazing in the forest, reflect on 

seedlings’ layer of natural regeneration (4); cattle that 

graze or just pass through the forest produce these 

injuries, both by biting leaves, buds and stems and by 

steping on the plants, breaking branches and stems of 

seedlings and damaging their bark. All these injuries 

have major repercussions on the future stand, both 

quantitatively by reducing the number of seedlings, and 

qualitatively by disturbing the development of 

seedlings and young trees which become deformed, 

shrub-shaped or start shoots, leading to reduced quality 

of the future trees (4). 

In this paper we analyze the negative effects of grazing 

on seedlings, the percentage of seedlings injured by 

species, the type of injury and the damage on the 

height and diameter (at soil level) increments of the 

seedlings affected by grazing. 

 

Material and Method 

 
In order to analyze the effects of grazing on natural 

seedlings’ layer, there were established in a first stage 

3 experimental blocks within Prouction Unit IX 

Dognecea, Bocşa Română Forest District, Reşiţa 

Forestry Directorate, as it follows: Block no. 1 – 

administrative unit (sub-parcel) 65A, Block no. 2 – 

62B, Block no. 3 –  85D. 

These 3 administrative units are representative for the 

area, both by the intensity of grazing and by the large 

number of trees species naturally regenerated.  

Within the 3 administrative units they were previously 

carried out the following silvicultural interventions: 

 65A, having the composition of 2 lime 2 

sessile oak 5 beech 1 diverse hardwood species – final 

cutting – group shelterwood system, last cutting in 

2010 

 62B, having the composition 5 lime 3 sessile 

oak 2 beech – group shelterwood system, last cutting in 

2011 

 85D, having the composition 4 sessile oak 4 

lime 1 beech 1 diverse hardwood species – group  

shelterwood system, last cutting in 2011 

In the experimental blocks 1 (65A) and 2 (62B) they 

were established for the inventory respectively 5 

rectangular strips of 10 m in length and 2 m wide; in 

the block no. 3 (85D) they were established 2 

rectangular sample plots of 40/50 m wide, tre 

inventories being made on the diagonals of these 

rectangles. Within the 3 experimental blocks they were 

inventoried a total number of 3164 seedlings. The 
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focus was set especially on the percentage of damaged 

seedlings and the types of damages. 

In order to establish the effect of grazing on the 

increments of the seedlings, experimental plots were 

placed in the 3 administrative units (65A, 62B şi 85D). 

Within each experimental surface measurements were 

undertaken in 20 points statistically distributed. 

In each point, a pole was settled and they were 

inventoried respectively 20 seedlings from the species 

in focus (the seedlings most close to the center of the 

experimental point) from the 2 variants: grazed and not 

grazed. 

For each seedling they were measured the diameter at 

soil level (mm) and total height (cm). the values 

obtained by measurements were grouped and the 

average values were computed, finally resulting 

respectively 20 diameters and 20 heights for each 

category of seedlings of the interest species. In order to 

analyze the effect of grazing on the individual 

increment of the seedlings, regression analysis was 

used, considering as independent variable the height of 

the seedlings and as dependent variable the diamtere at 

soil level of the seedlings (3). 

In order to copmute the regression coefficient byx for 

the regression y (seedlings’ diamter) versus x 

(seedlings’ height), first they were comuted the sums : 

∑x,  ∑y,  ∑xy, ∑x²  şi  ∑y², for N = 20, the average 

values ‾x,  ‾y, then the other elements were computed 

using the following formulas :  

1. Qx = ∑x²  - (∑x)²   

                                   N 

    

2.    Qy = ∑y² -  (∑y)² 

                                N 

 

3.   Qxy  = ∑xy  - ∑x ∙ ∑y   

                                        N 

4.   Sxy = Qxy 

                      N- 1 

5.  byx = Qxy 

                      Qx 

6. ā = ÿ – byx ∙ ¯x 

 

 7.   Sx  = √ Qx 

                        N- 1 

 

8.   Sy  = √ Qy 

                        N- 1 

 

9.   r  =   Sxy 

                    Sx ∙ Sy 

 

The regresion equation is : 

             y = byx ∙ x 

 

finally, it was computed the quadratic value of the 

correlation coefficient, for both variants, and then the 

values were compared for the seedlings with normal 

development (not grazed) with values obtained 

previously by other research.  

 

Results 

 
The results of the inventories of seedlings carried out 

in the 3 experimental blocks were summed up and they 

are presented in Table 1.

  

Table 1  

Distribution of grazed seedlings by species within the experimental blocks 

Characteristic Species 

Sessile 

oak 

Beech   Lime  Hornbeam Ash  Sycamore Wild 

cherry  

Total no. 

of 

seedlings 

Experimental block 1. (u.a. 65A) 

Total no. of 

seedlings 

165 547 417 101 9 56 4 1299 

Grazed 34 205 276 71 1 31 4 622 

% 21 37 66 70 11 55 100 48 

Experimental block 2. (u.a. 62B) 

Total no. of 

seedlings 

92 348 394 97 29 625 11 1596 

Grazed 4 134 117 54 13 377 10 699 

% 4 38 30 56 45 60 89 44 

Experimental block 2. (u.a. 85D) 

Total no. of 

seedlings 

110 78 81     269 

Grazed 5 27 26     58 

% 5 35 32     22 
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In the experimental block no. 1, from a total number of 

1299 seedlings, 622 were grazed, 48%. 

Taking into account the large number of grazed 

seedlings, the preferences of animals are set on the 

following species: lime seedlings (66%), followed by 

beech (37%). The largest percentage of grazed 

seedlings was recorded for hornbeam (70%), but their 

total number is 4-5 times smaller than the grazed lime 

and beech seedlings. They were not taken into account 

the seedlings from tree species with lower participation 

percentages.  

In the experimental block no. 2, the average percentage 

of grazed seedlings is 44%. The animals’ preference is 

set on sycamore seedlings – 60%. Compared to the 

previous experimental block, beech seedlings were 

grazed more (38%) then lime seedlings (30%). 

Hornbeam seedlings were also heavily grazed (56%). 

In the experimental block no. 3, beech and lime 

seedlings are grazed with similar percentage intensity 

(beech – 35%, lime – 32%). 

Strictly statistically considered, the most preferred 

seedlings by animals are sycamore (57%), followed by 

hornbeam (63%), lime (43%) and beech (37%).  

It must be mentionned that the total number of 

hornbeam seedlings represents only 23% compared to 

the average of the other species (beech, lime and 

sycamore). 

As it follows they will be presented general 

specifications regarding the damages of grazing on 

seedlings.  

The lime seedlings were grazed by groups, mainly the 

sprout ones, while the beech seedlings were grazed 

evenly on all the surface. The sycamore seedlings were 

affected by bites of the terminal bud, while the lime 

seedlings were affected by bites of the branches both 

during the vegetation season and during the dormant 

season. The beech seedlings smaller than 15-20 cm 

were affected by bites of the stalks and buds before the 

feaves were developed.  

Most part of the found prejudices are made by deer, 

their activity being noticed also at the tall seedlings, 

some of them over 2 m in height, damaged by the 

frictioning of antlers. 

They were found some exemplars of sessile oak which 

were uprooted by wildboar. 

In order to analyze the effect of grazing on the 

increments of the seedlings, in the Figures 1-6 are 

shown, by species, the regression lines and the 

dispersal of the individual values regarding the 

correlation between the diameter of the seedlings at 

soil level  (D) and their height (H), for the two variants 

(grazed and not grazed). In the same Figures are shown 

the regression equations regarding these correlations.

  

 

y = 4.9652x + 35.279

R2 = 0.7332

0

20

40

60

80

100

120

140

160

180

0 5 10 15 20 25 30

D, mm

H
, 

c
m

 
Fig. 1. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings 

(65 A, beech, not grazed) 
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y = 2.9253x + 30.537
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Fig. 2. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings 

(65 A, beech, grazed) 
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Fig. 3. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings  

(62 B, sycamore, not grazed) 
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y = 4.2261x - 8.2416

R2 = 0.4062
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Fig. 4. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings 

(62 B, sycamore, grazed) 
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Fig. 5. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings  

(85 D, sessile oak, not grazed) 
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y = 6.8794x - 6.0121

R2 = 0.6543
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Fig. 6. Regression line and dispersal of individual values regarding the correlation  

of diameter at soil level (D, mm) and height (H, cm) of the seedlings 

(85 D, sessile oak, grazed) 

 
In the experimental surface no. 1, where measurements 

were made on beech, a first remark states that the not 

grazed seedlings have an average height of 103.5 cm, 

while the grazed seedlings have an average height of 

73.1 cm. 

The normally developed beech seedlings (not grazed) 

have heights between 68 and 130 cm and diameters at 

soil level between 7 and 26 mm, situation which is 

characteristic for the seedlings appeared in the 

regeneration gaps made within the group shelterwood 

system, where some of the seedlings appeared very 

qiuck and benefitted of much more light. 

The height and diameter (at soil level) increments for 

the seedlings that were not grazed are strongly 

correlated. 

The quadratic value of the correlation coefficient 

between diameters and heights is: R² = 0,7332 (Fig. 1), 

close to the values mentionned in the literature : 0,699 

(4), respectively 0,585 and 0,786 (5). 

The quadratic value of the correlation coefficient for 

the variant 2 (Fig. 2) is  R² = 0,2559, very, low, which 

shows that it remained unexplained from the total 

variation 74%, considering the explainable 

characteristics (diameter at soil level, height).  

In the experimental surface no. 2, where the sycamore 

seedlings were measured, the average height for the not 

grazed seedlings was 155 cm, while for the grazed 

seedlings was 48.6 cm. this large difference of heights 

could be expolained by the fact that the sycamore 

seedlings have faster growth (than other species) and it 

is possible that they were grazed repeatedly.In this case 

also, the differences between the quadratic values of 

the correlation coefficients between the two variants 

are significant. For the variant 1 (not grazed) R² = 

0,7077 (Fig. 3), and for the variant 2  (Fig. 4) R² = 

0,4062, which indicates that the grazed seedlings don’t 

have a normal increment.  

In the case of sessile oak seedlings (experimental 

surface no. 3), the average height of the not grazed 

seedlings was 126 cm, and of the grazed ones 90.3 cm. 

The average diameter at soil level for the not grazed 

seedlings was 12.2 mm, and for the grazed ones was 14 

mm. In this case also, the differences between the 

quadratic values of the correlation coefficients between 

the two variants leans in foavour of the variant 1  (R² = 

0,7832; R² = 0,6543 ), but it is not as significant as in 

the case of beech and sycamore. Moreover, as 

preiously shown, the sessile oak seedlings are less 

preferred by animals than beech and sycamore 

seedlings.  

 

Conclusions  

 
From the research performed, the following 

conclusions are formulated: 

 taking into account all the experimental 

blocks, the average percentage of grazed seedlings is 

44% 

 they were grazed heavily the seedlings of 

sycamore, lime, beech and hornbeam  

 the damages consisted of biting the terminal 

buds, the stalks (branches), both in the vegetation 

season and the dormant season; wild animals 

prejudiced the seedlings also by damaging the bark of 

the seedlings or uprooting them 

 the average heights of the grazed seedlings are 

smaller than those of normally developed ones, some 
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of the grazed seedlings were repeatedly grazed and 

they have a shrub appearance 

 the statistic analysis shows that the seedlings 

affected by grazing are not developping normally, there 

is no strong correlation between height increment and 

the diameter at soil level. 
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