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Abstract       Grazing in the forest causes prejudices to the seedlings and 
physical and physico-chemical modifications of the soils. 
In this paper, as a first step, a statistical analysis was done of the number of 
seedlings injured by species, together with observations on the types of 
injuries suffered. 
In order to analyze the effects of grazing on the forest soil, samples were 
taken and analyzed from  two experimental surfaces. Three variants were 
settled, for comparison purposes: high traffic paths (V1), moderate traffic 
paths (V2) and space between paths (V3, control variant). 
From each variant, soil samples were taken from two soil horizons (0 – 5 cm 
and 5 – 15cm), being known that in the first 15-20 cm the most intense activity 
in the forest soil is going on, that this is the most rich in humus horizon, loose 
and porous. The effects of grazing on physical and physico-chemical 
properties of soils were analyzed and compared, with special mention on soil 
compaction, which leads to the degradation of the physical characteristics, the 
destruction of the structure, porosity, aeration and water infiltration capacity.   
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It is known the fact that life in the forest soil is 

concentrated mainly in the first 15-20 cm, in the 

horizon most rich in humus and mineral elements. This 

horizon is also the most loose and porous, having the 

richest bio-activity of all organisms and the most 

intense biological circuit. This is the most fertile 

horizon from the entire soil profile and consequently 

the most used by trees, which develop in this horizon 

the most rich network of fine roots through which they 

absorb water and nutrients.  

Therefore, it is very important that this horizon is kept 

in a state of loosening. 

The harmful effects of grazing on forests in general 

and, more specific, on forest soils, are widely 

mentionned in the international literature. Some 

characteristic extracts are presented as it follows.  

Thus, Darwin noted that in England, “the land 

occupied by Calluna vulgaris were so eroded and 

barren, so that no one crossed his mind that they would 

have been brought into this state by cattle”(1). 

“Grazing in the forest has a bad propaganda among 

foresters, and this is largely justified, since it is known 

that this practice led  in an abusive manner contributed 

to the degradation of our forests. It is also known that 

still today, in some regions, anarchic and irrational 

grazing in forest areas has led to the disappearance of 

the forest and catastrophic erosion of soil” (2). 

In Africa, especially in North Africa, with large desert 

areas, there is an aphorism that says that, “Nomad is 

both son of the desert, but more its father”(3)  

In this paper we analysed the negative effects of 

grazing on soil, mainly on forest soil from Production 

Unit IX Dognecea, Bocşa Română Forest District, 

Reşiţa Forestry Directorate. 

 

Material and Method 

 
The research was undertaken in the Production Unit IX 

Dognecea, Bocşa Română Forest District, Reşiţa 

Forestry Directorate. 

They were established two experimental surfaces in the 

administrative units (sub-parcels) 64 C (S1) and 69 E 

(S2). 

In the experimental surface no. 1, having the 

composition 5 lime, 2 sessile oak, 2 beech and 1 

diverse hardwood species, they were applied group 

shelterwood ystem cuttings in 1994, 1996 and final 

cuttings in 2011, with a total volume of wood extracted 

of 2346 m³. 

In the experimental surface no. 2, having the 

composition 5 sessile oak, 2 Turkey oak, 3 diverse 

hardwood species, the first cutting from the group 

shelterwood system was undertaken in 2009, by 

opening two large regenration gaps from which a total 

volume of 131 m³ was extracted.  

Both experimental surfaces are affected by grazing. 

In order to evaluate the number of affected seedlings, 

by species, they were statistically distributed, within 

each experimental surface, sample plots of 40/50 m, 

total inventories being carried out in 20 surfaces of 1 
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m²  in each sample plot. In order to have statistical 

coverage, in the experimental surface no. 1 they were 

established 4 sample plots and they were inventoried a 

number of 1945 seedlings, and in the experimental 

surface no. 2 they were established 2 sample plots and 

254 seedlings were inventoried. 

In order to analyze the effects of grazing on the soil, 

they were taken soil samples from both experimental 

surfaces, using 3 variants: 

Pentru a analiza efectele păşunatului asupra solului au 

fost recoltate probe de sol din ambele suprafeţe 

experimentale, pe 3 variante :  

1- high traffic paths (V1)  

2- moderate traffic paths (V2) 

3- control variant (space between paths) – 

V3 

For each variant, they were collected 2 respective soil 

samples, both 0-5 cm and 5-15 cm. 

The analyses of soil were focused both on physical and 

physico-chemical properties of the soils. 

Samples were collected both in structure and natural 

setting of the soils, and also samples were collected in 

evidence bags for specific gravity determinations. All 

samples were dried in an oven at 105 ˚ C. 

For the analyses, they were used the following STAS 

standards or methods: 

 pH in water – SR 7184-13 :2001 

 Base-saturation percentage : STAS 7184/12 – 

88 

 Particle-size analysis : STAS 7184/10 – 79 

 Apparent density : SR ISO 11272 : 2000 

Total porosity was determined using the following 

formula :  

 Pt = (1- Da ) . 100 

                            D 

 

Where :    Pt –  total porosity (%) 

                 Da –  aparent density (g/cm²) 

                 D – density (g/cm²) 

 

The degree of soil compaction was computed using the 

formula:    

 

 Gt = Pmin – Pt   .  100 

                         Pmin 

 

Where  Gt –  degree of compaction (%) 

             Pmin  - the minimum necessary porosity (%), 

which was computed using the formula: 

 

              Pmin =  45 + 0,163 A      

 

Where :   A – clay content  

 

Results 

 
 The injuries caused to the seedlings from the two 

experimental surfaces consisted of biting the seedlings 

of lime (the entire plants), biting the terminal buds in 

sycamore seedlings, biting of leaves and stalks of 

hornbeam, sessile aok and Turkey oak, but also other 

damages to the seedlings caused by the movements of 

animals, like breakings or disslocation from soil (made 

by wildboar). It was noticed also that hornbeam 

seedlings were grazed on a regular basis, a 

consequence of this fact being that they have a shrub-

like aspect, having small heights. Many exemplars of 

lime seedlings have their top dead on the first 2-3 cm. 

The results of the inventories are presented in the 

Tables 1 and 2.  

In the experimental surface no. 1, they were 

inventoried 1945 seedlings, being grazed 728, which 

represents 37%.  

From the Table 1 it can be established that there is a 

preference for the hornbeam seedlings, those being 

grazed at a percentage of 60%, followed by lime 

(49%). The less affected are the sessile oak seedlings 

(12%). 

In the experimental surface no. 2, from the 254 

seedlings inventoried (Table 2), they were grazed 59, 

representing 29%. 

The seedlings of hornbeam were grazed in percentage 

of 53%, the lime seedlings grazed were  33%. The 

sessile oak seedlings grazed were only 9%.

 

Table 1  

Centralised results of the inventories in the experimental surface no. 1 

 Sycamore Beech Lime Sessile 

oak 

Wild 

cherry 

Hornbeam Ash Total 

Total no. of 

seedlings 

77 360 630 454 48 362 6 1945 

Grazed 26 91 316 54 20 219 2 728 

% 34 25 49 12 42 60 33 37 
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Tabel 2  

Centralised results of the inventories in the experimental surface no. 2 

 Syca

mor

e 

Turkey 

oak 

Lime Sessile 

oak 

Wild 

cherry 

Hornbea

m 

Ash Floweri

ng ash 

Total 

Total no. of 

seedlings 

7 59 44 63 1 52 3 25 254 

Grazed 5 8 14 5 - 26 - 1 59 

% 71 14 32 8 - 50 - 4 23 

 
We present briefly, as it follows, the research findings 

sorted by the objectives formulated, accompanied by 

information regarding the physical and physico-

chemical modifications of the soils investigated. The 

results of the soil analyses are presented in the Tables 3 

and 4. 

For both experimental surfaces, as a first finding we 

show that the horizons of 0-5 cm, when moist, have a 

colour like dark reddish brown in the control variants 

(V3) and a light reddish brown in the high traffic 

variant (V1). 

In the two soils from the paths intensely circulated it 

was observed the almost total lack of macro-pores 

(pores that can be seen by eye), while in the control 

variant (V3) the macro-pores are present. 

In the high traffic variant from both experimental 

surfaces it was noticed a very poor presence of humus 

and the lack of structure; the soil being settled 

compactly, pressed, in the horizon 0-5 cm.  

In the case of both experimental surfaces (S1 and S2) 

the apparent density (volume weight) is larger for the 

high traffic variant (V1) than in the case of control 

surface (V3), the variant V2 showing intermediate 

values. The average of the apparent densities, taking 

into account the two experimental surfaces, for the 

horizon 0-5 cm, shows the value 1.53 for the high 

traffic variant and 0.92 respectively for the control 

variant. 

The total porosity in the horizon 0-5 cm has the 

average value of 42 ( taking into account the two 

experimental surfaces), much smaller than the average 

of the control variants (V3) which is 64. The moderate 

traffic paths (V2) shows intermediate values. 

Important differences are shown in the case of 

exchangeable bases (SB). In both cases, the layer of 0-

5 cm is poorer than the layer of 10-15 cm, the values 

increasing from variant 1 to variant 3. 

Also, the capacity of negative ion exchange grows in 

both cases, from the intense traffic variant to the 

control variant (for both horizons). 

In the case of the degree of base saturation (V), it was 

also observed an increment of the values from the 

variant 1 (intense traffic) to variant 3 (control variant 

with no traffic). 

This degree of base saturation, lower in the case of 

paths with high traffic, shows that the bases are 

migrating faster than in the control variant soil to the 

lower horizons. 

The soil compaction by grazing constitutes the most 

conclusive degradation of all physical properties of the 

soil, because it leads to the degradation of structure and 

air porosity and the infiltration capacity of water.

 
Table 3 

Physico-chemical characteristics of the soil , experimental surface no. 1 

Characteristics Measure

ment 

unit 

Variant 1 

(high traffic) 

Variant 2 

(moderate traffic) 

Variant 3 

(control) 

Depth  cm 0-5 5-15 0-5 5-15 0-5 5-15 

Coarse sand (2,0-0,2 mm) % 35,3 32,2 23,8 32,6 29,4 27,9 

Fine sand (0,2-0,02 mm) % 29,1 30,7 38,6 36,3 32,8 30,9 

Dust (0,02-0,002 mm) % 17,2 18,9 19,8 15,2 22,3 24,6 

Colloidal clay (under 0,002 mm) % 18,4 18,2 17,8 15,9 15,5 16,6 

Physical under (sub 0,01 mm) % 28,6 29,7 29,3 24,5 28,0 31,4 

Total porosity (Pt) % 44 40 57 59 66 56 

Degree of compaction (Gt ) % 8,33 16,61 18,99 23,97 38,87 20,0 

pH in water pH unit. 4,91 4,99 4,77 4,57 5,13 5,08 

Apparent density (DA) (volume weight) g/cm³ 1,43 1,54 1,12 1,06 0,88 1,14 

Exchange bases (SB) me/100 6,08 6,98 11,01 12,80 10,56 11,90 

Exchange hidrogen (SH) me/100 11,59 10,14 19,49 15,12 10,47 10,19 

Capacity of negative ion exchange (T) me/100 17,67 17,12 30,50 27,92 21,03 22,09 

Degree of base saturation (V) % 34,40 40,77 36,09 45,84 50,21 53,87 
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Table 4 

Physico-chemical characteristics of the soil , experimental surface no. 2 

Characteristics Measure

ment 

unit 

Variant 1 

(high traffic) 

Variant 2 

(moderate traffic) 

Variant 3 

(control) 

Depth  cm 0-5 5-15 0-5 5-15 0-5 5-15 

Coarse sand (2,0-0,2 mm) % 36,3 32,8 24,4 30,6 28,6 25,9 

Fine sand (0,2-0,02 mm) % 29,0 30,1 38,7 37,5 34,4 31,9 

Dust (0,02-0,002 mm) % 17,4 16,9 20,1 17,2 21,4 25,8 

Colloidal clay (under 0,002 mm) % 18,6 17,9 16,6 15,5 14,4 12,8 

Physical under (sub 0,01 mm) % 29,8 30,2 31,6 26,7 29,5 33,8 

Total porosity (Pt) % 40 42 55 54 62 60 

Degree of compaction (Gt ) % 7,98 12,21 17,16 24,18 36,08 21,1 

pH in water pH unit. 4,51 5,66 4,32 4,42 4,10 4,33 

Apparent density (DA) (volume weight) g/cm³ 1,63 1,52 1,21 1,11 0,96 0,94 

Exchange bases (SB) me/100 7,08 7,40 9,30 9,60 11,0 11,8 

Exchange hidrogen (SH) me/100 9,6 8,8 10,1 6,9 14,6 13,5 

Capacity of negative ion exchange (T) me/100 18,16 17,08 20,90 21,9 22,5 23,1 

Degree of base saturation (V) % 38,99 43,32 44,50 43,83 48,8 51,08 

 

 

In both experimental surfaces, variant 1 shows the soil 

heavily compacted in the horizon 0-5 cm, while in the control 

variant the soil is very loose. 

In the horizon 5-15 cm the soil is moderately compacted in 

variant 1 (for both experimental surfaces) and loose in the 

control variants, respectively. 

 

Conclusions 

 
Following data analysis and interpretation, the 

conclusion listed bellow are formulated: 

 injuries are made to seedligs through grazing, 

injuries that consist of biting the stalks of hornbeam, 

lime and sessile oak, biting the terminal bud of 

sycamore, breaking and dislocating from soil of the 

seedlings  

 a preference was observed for the seedlings of 

hornbeam and lime, while the sessile oak seedlings are 

less affected 

 regarding the effects of grazing on the soil, the 

following facts were observed: 

o in the majority of cases, the 

determinant values for the variant 2 (moderate traffic) 

are intermediate values between variant 1 (high traffic) 

and variant 3 (control surface with no traffic) 

 on high traffic paths, following the soil 

compaction, it was observed a total lack of macro-

pores, compared to the control surfaces, where the 

macro-pores are present 

 in the high traffic variants it was found a very 

poor presence of humus, the lack of structure, the soil 

being compact in the horizon 0-5 cm 

 the total porosity has a value of 42 for the 

variants with high traffic, much smaller than the 

average of the control variants with a value of 64 

 the values determined for the exchangeable 

bases, capacity of negative ion exchange and degree of 

base saturation increase from the variant with high 

traffic to the control variant 

 in both experimental surfaces, in the horizon 

0-5 cm, the soil is heavily compacted in variant 1 and 

very loose in variant 3; in the 5-15 cm horizon, the soil 

is moderately compacted in the first two variants and 

loose in the control variant. 
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