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Abstract 
In these conditions is known that with altitude 
increase the yield and quality of vegetation carpet 
is decreasing (about a tone of fresh fodder mass 
per hectare after 1200 m altitude), but in the same 
time is increasing the species number of vegetation 
carpet. They can appreciate for wooded grasslands 
placed at low altitude levels (100-500m) that 
altitude increase determinates yield, biodiversity, 
and quality increase of this kind of grassland. The 
explanation of this phenomenon is tide by the 
irrationally, free and extensive use of these 
grassland, altitude increase is associated with the 
decrease of grazing pressure, these grassland 
surfaces being exploited incontinuously, and also 
because the rainfalls quantity available for this 
ecosystem is increasing with the altitude. 

Rezumat 
În condiţiile în care se cunoaşte că odată cu 
creşterea pe altitudine, producţia şi calitatea 
covorului vegetal scade (aproximativ cu o tonă 
m.v./ha, după 1200 m altitudine) crescând totodată 
numărul de specii al covorului vegetal, se poate 
aprecia că în cazul pajiştilor împădurite situate la 
altitudini joase (100-500 m), creşterea acesteia 
favorizează creşterea producţiei, calităţii şi 
biodiversităţii interspecifice a pajiştii. Explicaţia 
fenomenului este legată de modul neraţional, liber 
şi extensiv de exploatare pajiştilor, creşterea 
altitudinii este asociată cu scăderea presiuni de 
păşunat, aceste suprafeţe de pajişti ne mai fiind 
exploatate continuu, cât şi de faptul că odată cu 
creşterea în altitudine creşte şi cantitatea de 
precipitaţii pe care ecosistemul o are la dispoziţie. 
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INTRODUCTION 
Interdependence between grassland and forest ecosystem cannot be strictly delimited, 

between these two ecosystems being established complementarity and interaction relationships. 
All these are under the influence of climatic, soil, slope, and human conditions. In conformity 
with present theories most of the grassland is secondary as origin, being formed on the area of 
former forest ecobiomes, which in the most of the cases have disappeared under human 
influence. In this case the natural dynamics of these surfaces is to tend to become again forest, 
in report with the decrease of human pressure. 

 
MATERIAL AND METHOD 
Wooded grasslands studied in this paper are owned by Păltiniş Forest Ward, Caraş 

Severin County, with a surface of 1588 ha, the purpose of this study being to surprise the main 
aspects related with pasturing economy, the opportunities for increase and improvement of 
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grassland surfaces. These wooded grasslands are placed on northern mountainside of Semenic 
Mountains, and concerning the altitude these pastures are at 265 and 800m altitude. 

This region, from climatic point of view, is temperate, humid, with relatively mild 
winters, and cool summer, but with Mediterranean influences. Soil is brown type. 

All grassland are placed in FD2 – hills level with oak forest, and beech forest fem 
inferior limits. Natural grassland types are dominated by Festuca rubra and Agrostis tenuis, 
their actual state being due manly to the absence of the maintenance work in the last 10-12 
years, also from the irrationally management and exploitation of them. 

Concerning the wooded grasslands, the actual forest types are far away from the 
fundamental natural type, many of them being represented by underproductive tree stands, 
partially derived and with inferior productivity. 

In these conditions we were interested to study the interdependence between these two 
ecosystems under the influence of some biotope features, first from slope and soil point of 
view, because climatic elements are difficult to be individualized on small surfaces. 

In this way we have analyzed the interdependence between the yield potential 
(expressed as dry matter tones per hectare), the dominant vegetation type, pastoral value of the 
grasslands, and their interspecific diversity. 

 
RESULTS AND DISCUSSIONS 
Interdependence among biotope and yield, quality and diversity elements in Valea 

Bucoşniţei pastures 
In Valea Bucoşniţei grassland’s the forest percentage is about 75-80% (57% from 

surface being covered with birch tree (ME), and 43% with beech tree (FA)), soil reaction in the 
condition of this coverage with forest is moderate acid, but with very high total nitrogen 
contents (table no. 1). 

Table  1 
The interdependence elements between the forest and pasture ecosystem in the Bucosniţa Valley 

 
Year Area  Altitude (m) 

2002 2003 2004 
250 5.22 5.33 4.75 Yield 

(d.m t/ha) 400 6.05 5.47 5.69 
250 72.66 64.02 64.70 Pastoral value 
400 65.99 46.81 43.18 
250 Cerastium a. 

Agrostis t. 
Dominant 
association 

400 

Agrostis tenuis 
Festuca rubra 

Agrostis t. 
Thymus z. 

250 4.14 4.3 5.69 I.Shannon-
Weawer 400 4.78 3.75 5.46 
pH 5.66 

 
 
 
 
Bucoşniţa 

Nt 0.58 
 
In these conditions we have noticed the dominance of Agrostis tenuis and Festuca 

rubra for both altitude levels (250m and 400m). Can be noticed the interdependence between 
dry matter yield of these grasslands and the vegetation carpet quality. 

In the condition that the dry matter yield at 250m altitude is inferior to 400m, the 
quality of the vegetation carpet appreciated through the pastoral value index is decreasing with 
the increase of the yield. In this way, the dry matter average yield at 250m height is 5.1 t/ha, 
associated with an average pastoral value of 67.12; and at 400m the average yield is 5.73 dry 
matter t/ha, but the quality of the forage is inferior in comparison with former altitude level, 
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because this have 51.99 pastoral value. 
Inferior yield at 250m altitude is associated with a superior quality of the vegetation 

carpet. This superior quality is corresponding to a higher biodiversity at 250m in comparison 
with 400 m altitude. In this way, the average value for biodiversity index at 250 m in Valea 
Bucoşniţei is corresponding to a higher biodiversity (4.71) in comparison with 400 m height 
(4.66). For the analysis of the correlations existent among these elements they realized a 
correlation matrix that studies the interaction among the interaction between the dry matter 
yield level, pastoral value and interspecific biodiversity (table no.2) 

Table 2. 
Correlation between the main characteristic of the Valea Bucoşniţei pastures 

 
interdependence r 

Dry matter yield x pastoral value 
 

0,63 
Dry matter yield x Shannon-
Weaver index 

 
-0,64 

Pastoral value x Shannon-Weaver 
index 

 
-0,32 

 
From the values of the correlation coefficient (r) from table no.2 we can appreciate the 

next facts: 
- dry matter yield is positively correlated with the pastoral value; 
- between dry matter yield and interspecific biodiversity index is a negative 

correlation; 
We have noticed that on the ensemble of Valea Bucoşniţei grasslands the maintenance 

of a percentage of 75-80 % forest, a constant pH and nitrogen level for this area, generates a 
wide diversity of the dry matter yield, pastoral value, and interspecific biodiversity. 

Grasslands from Valea Cerneţului are characterized by low forest coverage, only 
35%, but with the same structure of the tree species as in the case of Valea Bucoşniţei. Soil 
reaction is medium acid, with a high content of total nitrogen (table no.3). 

Table  3 
Interdependence elements between forest and pasture ecosystem in the Valea Cerneţului 

 
Year Area  Altitude (m) 

2002 2003 2004 
250 3.89 3.97 3.88 Yield 

(d.m t/ha) 400 4.63 4.10 4.57 
250 69.86 42.03 39.36 Pastoral value 
400 77.69 75.21 56.74 
250 Dominant 

association 400 
Agrostis tenuis 
Festuca pratensis 

250 2.71 3.55 3.50 Yield 
(d.m t/ha) 400 3.35 4.40 4.51 

Cerneţ 

pH 5.90 
Nt 0.69 

 
In the case of the Gugu wooded grassland plot, with coverage with trees of 35%, the 

vegetation carpet is dominated by Agrostis tenuis and Festuca pratensis, common for both 
altitude levels (250m and 400 m). From the data presented in table no. 3 can be noticed that the 
dry matter yield of the grasslands situated at 250m is inferior in comparison with the grassland 
from 400m, and the quality of the vegetation carpet expressed by pastoral value is increasing in 
this case in the same time with the yield. 
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With other words, the inferior yield from 250m altitude is associated in this case 
with a reduced quality of the vegetation carpet, and concomitantly with the altitude increase (at 
400m) is increasing also the dry matter yield and vegetation carpet quality. 

Near to these two elements (yield and quality) vegetation carpet is appreciated also 
through interspecific biodiversity, this being increased for the grassland situated at 400 m 
altitude in comparison with 250m. Average value of the biodiversity index at 250m altitude is 
3.25, and at 400m Shannon-Weaver index is 4.08. 

In the case of Valea Cerneţului grasslands can be noticed that at 400m altitude the 
values are increase for dry matter yield, pastoral value and the biodiversity level of vegetation 
carpet. 

Correlation values between the elements characteristic for Valea Cerneţului 
grasslands (dry matter yield, pastoral value, and interspecific biodiversity) are represented in 
table no. 4. 

Table  4 
Correlation between the main characteristic of the Valea Cerneţului pastures 

 
interdependence r 

Dry matter yield x pastoral value 0,26 
Dry matter yield x Shannon-
Weaver index 

-0,61 

Pastoral value x Shannon-Weaver 
index 

-0,92 

 
Analysis of these values suggests the absence of a significant correlation between the 

dry matter yield and the vegetation quality, because the correlation coefficient value is 0.26. 
Also, we can notice the existence of a negative correlation between the dry matter yield and 
Shannon-Weaver index, the correlation index value being 0.61, with other words the species 
number from the grassland ecosystem is decreasing with the yield increase. 

The same negative correlation is noticed also in the case of vegetation quality 
expressed as pastoral value, and the interspecific biodiversity level, the correlation coefficient 
being -0.92. 

In conclusion for Valea Cerneţului grasslands the analysis of the interdependence 
between the elements characteristic for the vegetation carpet haven’t showed the existence of a 
correlation between the dry matter yield and the quality of the  vegetation carpet. Also, the dry 
matter yield increase is negatively correlated with the plant species number. In the same 
situation is the vegetation quality, through the pastoral value increase (favours the abundance 
of the species with good forage value) decrease the biodiversity index, respectively the specie 
number from the vegetation association.  

 The interdependence between the biotope and yield, quality and diversity elements 
in Goleţ pastures 

Wooded grasslands from Goleţ area are dominated by beech trees (50%), the coverage 
with forest being 90-95%. Soil reaction in these conditions is very acid. 

In these conditions the dominant grass species are Agrostis tennuis and Festuca rubra. 
These species are dominant for all three studied areas, indifferent by the tree coverage. 

In table no. 5 are presented the average values of the dry matter yield (t/ha), 
associated with the averages of the vegetation’s quality (pastoral value), and the evolution of 
the interspecific biodiversity. 

As can be noticed, the dry matter yield level of the grasslands from Goleţ area is 
lower at 250m altitude in comparison with 400m, and the vegetation quality is increasing with 
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the yield level. In this way, at 250m altitude dry matter yield is among 5.35 and 5.72 t/ha, and 
at 400m altitude is between 6.08 and 6.48 t/ha. 

Pastoral value is higher in the case of the grasslands studied at 400m altitude, having 
values among 61.37 and 62.54. 

 
Table  5 

The interdependence elements between the forest and pasture ecosystem in Goleţ area 
 

Year Area  Altitude (m) 
2002 2003 2004 

250 5.35 5.72 5.56 Yield 
(d.m t/ha) 400 6.41 6.08 6.48 

250 57.60 58.22 32.61 Pastoral value 
400 61.37 62.54 43.15 
250 Dominant 

association 400 
Agrostis tenuis 
Festuca rubra 

250 3.58 4.04 4.27 Yield 
(d.m t/ha) 400 4.30 5.10 5.38 

Goleţ 

pH 5.12 
Nt 0.65 

 
We cad appreciate that for wooded grasslands from Goleţ area that these follows the 

model presented for Valea Cerneţului grasslands. At 400m they obtain the highest yields and 
the best quality. Also, the increase of the yield level, and of the quality is followed by the 
increase of the species number, biodiversity values (Shannon-Weaver index) being superior at 
400m altitude. 

Correlation values among the elements characteristic for Goleţ area grasslands (dry 
matter yield, pastoral value, and interspecific biodiversity) are presented in table no. 6. 

 
Table 6. 

Correlation between the main characteristic of the Goleţ pastures 
 

interdependence r 
Dry matter yield x pastoral value 0,77 
Dry matter yield x Shannon-
Weaver index 

0,80 

Pastoral value x Shannon-Weaver 
index 

-0,69 

 
Analysis of the correlation coefficient values calculated between the analyzed 

elements suggests that in the case of coverage with forest of 90-95% can have very different 
interdependences, as follows: 

- existence of a positive correlation between the dry matter yield and vegetation 
quality, correlation coefficient is 0.77; this means that in the case of these grassland can be 
obtained high yields with good quality; 

- also, can be noticed the existence of a positive correlation between the dry matter 
yield and Shannon-Weaver index, correlation value being 0.8, with other words in the same 
time with the yield increase in the case of the great coverage with trees increase the species 
number from vegetation carpet. 

- correlation between pastoral value and interspecific biodiversity index even in the 
condition of a coverage with trees of 90-95% is negative, the value of the correlation 
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coefficient being -0,69. We have noticed that the negative interdependence between these two 
elements isn’t influenced by the increased degree of the tree vegetation. 

 
CONCLUSIONS 
In these conditions is known that with altitude increase the yield and quality of 

vegetation carpet is decreasing (about a tone of fresh fodder mass per hectare after 1200 m 
altitude), but in the same time is increasing the species number of vegetation carpet. They can 
appreciate for wooded grasslands placed at low altitude levels (100-500m) that altitude 
increase determinates yield, biodiversity, and quality increase of this kind of grassland. 

The explanation of this phenomenon is tide by the irrationally, free and extensive use 
of these grassland, altitude increase is associated with the decrease of grazing pressure, these 
grassland surfaces being exploited incontinuously, and also because the rainfalls quantity 
available for this ecosystem is increasing with the altitude. 

Also, we can conclude that the presence of a different degree with forest is an 
disturbance factor in the analysis of the interdependences that characterize the wooded 
grassland ecosystem functioning 
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