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Abstract.Our scientific study is carried on the 
permanent pasture from the Haţeg Depression, 
continuing Bistra valley, at an altitude among 509-
700 m, in order to continue the ecological pastures 
management in the area. 
 
 

Rezumat.Studiul de faţă îşi propune continuarea 
cercetarilor abordate din punct de vedere al 
menţinerii biodiversităţii în pajiştile din 
Depresiunea Haţegului, constituind un studiu de 
caz asupra pajiştilor comunale ale localităţilor 
General Berthelot, Densuş şi Fărcădin. 
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INTRODUCTION 
The studied pastures are placed in Haţeg Depression, continuing Bistra valley, at an 

altitude among 509-700 m. In north of studied area is Poiana Ruscă Mountain from Occidental 
Carpathians, and in south are Ţarcu, Godeanu and Retezat Mountains, and in east are Şureanu 
Mountains. 

From typological point of view these grasslands are framed in quark forests area. 
This quark forest area has many grasslands series, in Haţeg area being present Festuca 

rupicola series with Festuca valesiaca – Brachypodium pinnatum type, Anthoxanthum 
odoratum subtype. Vegetation characteristic for this grassland subtype is as follows: 
Brachypodium pinatum, Festuca valeiaca, Poa angustifolia, Stipa tirsa, Fragaria viridis, 
Hypericum elegans, Linum flavium, and Plantago media. 

Romanian literature has little data concerning the grassland entomofauna (Hrisafi, 
1961; Ionescu, 1962; Săvescu, 1982; Baicu, 1986; Perju, 1993, Perju, 1999). This paper brings 
a few contributions to the knowledge of the grassland entomofauna from Haţeg Depression, by 
determining insect species and the relationships existing between those. 

 
MATERIAL AND METHOD 
Researches concerning the vegetation carpet are subordinated to a fundamental 

conception: the integral conception (systemic, syn-ecologic) that considers vegetation as 
integrity units, and not an arbitrary association of vegetation species. From the vegetation 
analysis methods we have used square meter method (linear) realised in 1971 by P.H. Daget 
and J. Poissonet. Through this method they have realised pastoral value calculus (VP) . 
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where: VS represents an estimation of specific abundance, through specific volume 
ISi represents specific index, i – species, n – species number, and 5 represents maxim 

value accorded to a species. 
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Methods for spatial diversity quantification 
Spatial diversity quantification methods are grouped in aggregative methods and 

information theorisation methods through ecosystems complexity measuring. Aggregative 
methods were developed by BAUDRY and BUREL (1982). Information theorisation methods and 
ecosystems complexity measuring are realised through Shannon-Weaver index calculus. 

Shannon-Weaver diversity index represents calculated entropy of a sample randomly 
extracted from a coenosis. Usually this index is noted with H'. 
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where: 
fi is comprised between 0 and 1; Ni is comprised between 0 and N and represents the 

species individual number; N represents total number of individuals ( NNi  ). 
When used natural logarithms in phytocoenosis analyses, appreciation scale is as 

follows (Jurko and Fajhtonova, cited by Cristea, 1991): 
0.1 ... 1 –very low diversity; l ... 2.5 –low diversity, 
2.5 ... 4 – medium diversity; 4 ... 7 – high diversity; ~ 7 – very high diversity. 
 
Methods for entomofauna determination 
Research concerning the grassland entomofauna has been carried out at in Haţeg 

Depression, at an altitude among 509-700 m in period 2005 – 2006. 
The sampling were made with the help of a standard sweeping net, making 50 double 

cuts on each of the three different plots. 
The material was preserved and determined in the laboratory of Entomology from 

Faculty of Agriculture. (Tarbinschi, Plavilscicov, 1948; Chinery, 1976; Diesl, 1988) 
 
RESULTS AND DISCUSSIONS 
Vegetation characterisation of General Berthelot grassland 
In the case of General Berthelot permanent grassland (Hunedoara County) 

determination of botanical composition is realised through square meter method, being 
identified as predominant an association type of Poa pratensis-Festuca arundinacea-Bromus 
mollis. 

As we can notice the Poa pratense-Festuca arundinacea-Bromus mollis association, 
characteristic for studied grassland, comprise a great number of plant species with an 
equilibrated botanical structure. 

In this way, in 2005 grasses participate with a percentage of 29.78%, 19.14% legumes 
(appreciated as high for a commune pasture). Cyperaceae and Juncaceae families have a small 
participation percentage (8.5%), and plants from other botanical families are representing 
42.55% from grassland vegetation, for the General Berthelot pasture. In 2006, we observed the 
stability of the grasses family (33.25%), a decreased presence of the legumes family, with 8%, 
and the increased presence of the Cyperaceae and Juncaceae, and other botanical families 
(18.89 and 40.86%). 

In the case of permanent grassland Densuş (Hunedoara County) is identified a Holcus 
lanatus-Arhenatherum elatius-Briza media vegetation association type, with a very good 
interspecific diversity. As we can notice this association type, characteristic for Densuş 
permanent grassland, comprises a great species number, with a good botanical composition in 
2005. Grasses had a participation of 33.3%, legumes are in proportion of 12.5% (appreciated as 
high for a commune pasture). Cyperaceae and Juncaceae families have a very small 
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participation percentage (4.14%), and plants from other botanical families are representing 
50% from grassland vegetation. In 2006, we observe the stability of the grasses family 
(32.55%), the decreased presence of the legumes family, at 5.98%, and the increased presence 
of the Cyperaceae and Juncaceae, and other botanical families (14.14 and 47.33%). 

In the case of permanent grassland from Fărcădin (Hunedoara County) is identified 
the presence of Anthoxanthum odoratum-Trifolium repens as the most representative 
association type, with a very good interspecific diversity. 

As we can notice in 2005, the vegetation association type, characteristic for Fărcădin 
permanent grassland, comprises a great species number, with a good botanical composition. 
Grasses have a participation of 33.%, legumes are in proportion of 13% (appreciated as high 
for a commune pasture). Cyperaceae and Juncaceae families have a very small participation 
percentage (4.2%), and plants from other botanical families are representing 50% from 
grassland vegetation. In the next year we don’t observed a large difference in the grassland 
botanical structure, the participation in the vegetal sward of the main plant families had the 
same values as in the last year. 

 
Appreciations concerning grasslands pastoral value 
Studies concerning plant species that are in the vegetation carpet offers only little 

information if are not completed by analyses concerning species quality from vegetation 
association. These studies concerning vegetation quality are named pastoral value (VP), and 
the calculus method is described before. 

Is very important to appreciate for every species from vegetation carpet aerial parts 
projection (specific volume) occupied by that in analysed vegetation. This specific volume is 
multiplied for every species with quality index of the species in conformity with the actual 
norms. 

As we can notice, studied grasslands have in 2005 very high fodder value. In the case 
of General Berthelot grassland VP was 82.4, considered as very good (appreciation scale is 
between 0 and 100), in the next year the pastoral value decreased at 67.45 (table 1.) 

In the case of Densuş grassland VP was 88.1, considered as very good, also decreased 
in 2006 at 65,33. In the case of the last analysed grassland surface from Fărcădin, the VP index 
was lower in 2005 (45.6) because of the village vicinity, and of an irrational management from 
free grazing, this grassland having a medium fodder value, and we identified in 2006 the same 
pastoral value index. 

Table 1. 
The dynamic of the pastoral value and biodiversity indexes in the studied pastures 

PV Shannon Weawer Index pastures 
2005 2006 2005 2006 

General Berthelot 82.4 67.45 8.2 10.1 
Densus 
 

88.1 65.33 5.51 6.66 

Farcadin 
 

45.6 44.1 3.338 3.91 

 
Appreciations concerning studied grasslands biodiversity 
Scale used for pastoral value (VP) has values between 0 and 100, we can notice that 

PV = 82.4 from General Berthelot was associated in 2005 with a Shannon-Weaver index of 
8.2.4, that means a medium to high biodiversity. In 2006, at the same time with the reducing of 
the pastoral value we identified a bigger Shannon-Weaver index, at 10.1 (table 1.). 
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As we can notice in 2005 in the case of Densuş grassland VP level was very high (88), 
but is accompanied by a medium biodiversity index (5.51), in the next year the pastoral value 
index decreased and the biodiversity index have a greater value at 6.66. 

In the case of Fărcădin grassland pastoral value and the biodiversity level was 
medium level, (45.6 and 3.88), in the both experimental years. 

 
Results concerning the entomofauna structure 
As a result of periodical harvests on the field, we collected insects belonging to the 

following orders Aranea, Orthoptera, Heteroptera, Homoptera, Hymenoptera, Coleoptera, 
Lepidoptera and Diptera. 

Table 2 
Insects species collected from General Berthelot place 

Order Family Species 
Tettigonidae Tettigonia viridissima L. – larvae  

 
Orthoptera 

Acrididae Dociostaurus marocanus Thumb. – 
larvae 

Anthocoridae Anthocoris nemorum L. 
Eurygaster sp. – larvae 

 
Heteroptera Pentatomidae 

Eurydema sp. - larvae 
Homoptera Cercopidae Philaenus spumarius L. 

Cephidae Cephus pygmaeus L. Hymenoptera 
Apidae Apis mellifera L. 

Halticidae Phyllotreta nemorum L. 
Nitidulidae Meligethes aeneus F. 

Scarabeidae Epicometis hirta Poda. 
Coccinellidae Larvae 

Cassida sp. Chrysomelidae 
Chaetocnema sp. 

Trogidae Trox sp. 
Apion sp. 

Apion loti Hal. 
Apion apricans Hbst. 
Apion aestivum Germ. 
Apion miniatum Germ. 

 
 
 
 
 
 
 
 

Coleoptera 
 
 

Apionidae 

Sitona lineatus L. 
Tipulidae Tipula vernalis Mg. Diptera 

 Other dipters 
 
As table 1 show, the insects collected from General Berthelot place is rich in insects’ 

species. The most representative families are Apionidae and Pentatomidae. 
Table 3 

Insects species collected from Densuş place 
Order Family Species 
Aranea   

Tettigonidae Tettigonia viridissima L. – larvae Orthoptera 
Decticidae Decticus verrucivorus L. – larvae 

Adelphocoris lineolatus Goeze Heteroptera Miridae 
Lygus pratensis L. 

Homoptera Cercopidae Philaenus spumarius L. 
Formicidae Lasius niger L. Hymenoptera 

Vespidae Polystes gallicus L. 
Scarabeidae Onthophagus ovatus L. 

Cassida nebulosa L. 
Cassida nobilis L. 

 
 

Coleoptera 
 

Chrysomelidae 
Chaetocnema arridula L. 



 99 

 Chaetocnema sp. 
Trogidae Trox sp. 

Nitidulidae Meligethes aeneus F. 
Byrrhidae Byrrhus sp. 
Apionidae Apion sp. 

 

Curculionidae Sitona sp. 
Pieridae Larvae 

Noctuidae Hadena sp. - larvae 
Geometridae Cidaria aenulata 

 
Lepidoptera 

Zygaenidae Zygaena filipendulae - larvae 

  
From table 3 it can be observed that the number of insects’ collected from Densuş 

place is lower that in the case of General Berthelot place. The representative family of insects 
is Crysomelidae. 
 The pedoclimatic conditions from the two location influences the insect fauna 
composition. 

4,17
8,33 8,33

4,17
8,33

41,67

16,67

8,33

0
5

10
15
20
25
30
35
40
45

Aranea
Orthoptera
Heteroptera
Hom

optera
Hym

enoptera
Coleoptera
Lepidoptera
Diptera

 

8,7
13,05

4,35 8,7

56,5

8,7

0

10

20

30

40

50

60

Orthoptera

Heteroptera

Hom
optera

Hym
enoptera

Coleoptera

Diptera

 
Fig 2 Percentage ratio of orders within the grassland 
entomofauna collected from General Berthelot place 

Fig. 3 Percentage ratio of orders within the                                                                                                                            
grassland entomofauna collected from Densuş 
place 

 
From figure 2 it can be observed  that the most representative order of insects 

collected from the General Berthelot place, is Coleoptera (41,67%) follow by Lepidoptera 
(16,67%). 
In the case of insects collected from Densuş place the most representative order of insects is 
Coleoptera (56,5%), followed by Heteroptera (13,05%). 
 

CONCLUSIONS 
Studied area is placed in Haţeg Depression, from typological point of view these 

grasslands are framed in quark forests area. This quark forest area has many grasslands series, 
in Haţeg area being present Festuca rupicola series with Festuca valesiaca – Brachypodium 
pinnatum type, Anthoxanthum odoratum subtype.  

In the case of General Berthelot permanent grassland (Hunedoara County), being 
identified as predominant an association type of Poa pratensis-Festuca arundinacea-Bromus 
mollis. In the case of permanent grassland from Fărcădin (Hunedoara County) is identified the 
presence of Anthoxanthum odoratum Trifolium repens vegetation association type. 

The current tendency for the General Berthelot and Densus grasslands is to continue 
decreasing quality of the vegetal sward, associated with an increasing VP.  
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In the case of the last analysed grassland surface Fărcădin, the pastoral value and 
biodiversity indexes was low because of the village vicinity, and of an irrational management 
from free grazing, this grassland having a medium fodder value. 

The grassland entomofauna collected from Haţeg Depression is relatively rich and 
varied in species. 

Insects of the orders Coleoptera, Heteroptera and of the families Apionidae, 
Chrysomelidae and Pentatomidae are predominant. 

During the two experimental years, the most important grassland pests  were the 
insects belonging to Apionidae, Chrysomekidae and Miridae. 
 The pedoclimatic conditions from the two location influences the insect fauna 
composition. 
 

LITERATURE 
BAICU T., SĂVESCU A., 1986 – Sisteme de combatere integrată a bolilor şi dăunătorilor pe cultură, Ed. 

Ceres, Bucureşti 
BAUDRY J., BUREL F., 1982, La mesure de la diversite spatiale. Relations avec la diversite specifique. 

Utilisation dans les evaluations d’impact, Acta Ecologica Applicata, vol.3,nr.2, 
pg.177-190. 

BOHANCAN I., MOISUC A., SAMFIRA I., 2003, Fertilisation role in grasslands yield from Banats Plain in 
Vest Romania, Banja Luka, Bosnia 

BORZA I., 2001, Ecologie Generală şi Agricolă, Ed. Orizonturi Universitare 
CHINERY M., 1976 – Insekten Mitteleuropas, Verlag Paul Parey, Hamburg und Berlin 
CIUCUR BIANCA, SAMFIRA IONEL, 2003, Some consideration concerning urban meadows of Timisoara’s 

vegetation, Universitatea Novi Sad, Facultatea de Agricultura, 
COSTE I., ARSENE G.G., 2000, Lex principaux praires de Banat (Sud-Ouest de la Roumanie) synthese 

phytosociologique, Colocviul româno-francez, Timişoara-Braşov. 
DIERL W., 1988 – Insekten Mitteleuropäisch Arten, BLV Verlagsgesellschaft, Mümchen Wien Zürich 
HRISAFI CORNELIA, IONESCU M., 1961 – Dăunătorii plantelor de nutreţ şi combaterea lor, Ed. Agro – 

silvică, Bucureşti 
IONESCU M. A., 1962 – Entomologie, Ed. Didactică şi Pedagogică, Bucureşti 
MOISUC AL., I. SAMFIRA, M. HORABLAGA, LUMINIŢA COJOCARIU, 2001, Evolution of the pastures 

composition and yield in S-V of Romania under the influence of the exploitation 
system changes, Proc. Symp. Restoration Ecology, University of Agricultural 
Sciences. Timişoara, 2001 (180-190 ). 

MOISUC AL.,  LUMINIŢA COJOCARIU, SAMFIRA I., 1997, Rezultate privind îmbunătăţire pajiştilor 
din Vestul ţării. Lucrări Ştiinţifice vol.XXIX, p.151-154. 

MOISUC AL., SAMFIRA I., COJOCARIU LUMINIŢA, HORABLAGA M., DURĂU CARMEN, 2000, Efectele 
antropogene pe unele pajişti din lunca Timişului, Simpozion USA, Iaşi 

MOISUC AL., SAMFIRA I., COJOCARIU LUMINIŢA, HORABLAGA M., PLEŞA CLAUDIA, 2000, Evoluţii ale 
valorii pastorale şi producţiei în pajiştile din şesul Banatului, Simpozion USA, Iaşi. 

PERJU T. şi colab., 1993 – Protecţia integrată a culturilor de leguminoase împotriva atacului de dăunători 
şi agenţi patogeni, Ed. Ceres, Bucureşti 

PERJU T., 1999 – Dăunătorii organelor de fructificare şi măsurile de combatere integrată, vol I, Ed. Ceres, 
Bucureşti 

SUBRED. SĂVESCU A., 1982 – Tratat de zoologie agricolă, Dăunătorii plantelor cultivate, vol II, Ed. 
Academiei RSR, Bucureşti 

TARBINSCHI S. P., PLAVILSCICOV N. N., 1948 – Opredelitel Nase Comh Europevscoi Ceasti SSSR, Ogiz – 
Selihogiz, Moscova, Leningrad 

 


