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Abstract  
 
The paper aimed to present the evolution of the insect that were active on the ground surface during the 2020-2021 
period collected from 3 plantations from the Stefanesti viticultural center. By the end of the study, 37 species of insects 
caught in pitfall traps had been identified. Of these, in 2020, 20 species with a total of 2429 individuals were collected 
and in 2021, 28 species with a total of 395 individuals. Of all the species identified, only 11 are repeated in both years. 
The data obtained were processed using the BioDiversity Professional 2 program. Thus, were calculated: Rarefaction, 
Simpson index, Shannon index, SHE analysis and Bray - Curtis analysis. The insect species identified in the period 
2021-2022 did not cause damage in the monitored vineyards. 
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INTRODUCTION  
 
Control pathogens and pests measures needed 
to increase production and income can have 
negative effects on biodiversity from viticul-
tural ecosystems (Tabaranu G. et al., 2018). 
Biodiversity management in the face of climate 
change is recommended to be achieved by 
monitoring the evolution of species, expanding 
and maintaining monitoring programs (Ernst et 
al., 2015). Therefore, choosing the most 
efficient sampling method is crucial (Csaszar et 
al., 2018). Pitfall traps are most often used for 
environmental studies and monitoring 
programs (Southwood & Henderson, 2000; 
Babin-Fenske & Anand, 2010; Da Silva et al., 
2011; Isaia et al., 2015; Brown & Matthews, 
2016; Boetzl et al., 2018). Originally described 
by Barber (1931), pitfall traps are inexpensive, 
easy to use and operate round-the-clock, 
resulting in large, species-rich samples 
(Schmidt et al., 2006). 
 
MATERIALS AND METHODS  
 
Pitfall traps, filled 2/3 with formalin solution 
4%, have been installed on the vineyard rows 

(on the intervals between the grapevine rows 
the soil was kept grass cover) in order to 
establish the structure of entomofauna from the 
soil surface.  
These were placed in 3 vineyards and collected 
once every two weeks. 14 collections were 
made and the monitoring has been done 
between July-October for 2020 and 2021, as 
follows:  
06.07.2020-17.07.2020,17.07.2020-03.08.2020, 
03.08.2020-17.08.2020,17.08.2020-31.08.2020, 
31.08.2020-14.09.2020,14.09.2020-30.09.2020, 
30.09.2020-12.10.2020,07.07.2021-21.07.2021, 
21.07.2021-04.08.2021,04.08.2021-18.08.2021, 
18.08.2021-01.09.2021,01.09.2021-16.09.2021, 
16.09.2021-29.09.2021,29.09.2021-13.10.2021.  
The collected insects were transported to the 
laboratory and identified using the IPM-scope 
digital microscope (Spectrum Technologies, 
USA) and an Optika SZM-2 trinocular 
stereomicroscope equipped with an Optika CP-
8 photo camera (Optika, Italy). 
The obtained results have been processed with 
the BioDiversity Professional 2 program, thus 
being calculated: Rarefaction, Shannon index, 
Simpson index, SHE analysis and Bray - Curtis 
analysis.
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RESULTS AND DISCUSSIONS 
 
Biodiversity loss it has become an international 
problem (Thukral, 2017). Thus, the biodiversity 
monitoring is important because helps with 
restoration and conservation. 
In the July - October 2020 period, 2429 
individuals were collected that are belonging to 
20 species: Gnaphosidae sp., Heliophanus sp., 
Hydrotaea diabolus, Metcalfa pruinosa, 
Graphosoma lineatum, Apis mellifera, 
Camponotus sp., Cardiocondyla sp., Formica 
sp., Lasius sp., Vespula germanica, Vespula 
vulgaris, Opilio sp., Opiliones sp., Calliptamus 
italicus, Calliptamus sp., Acheta domesticus, 
Melanogryllus desertus, Modicogryllus 
frontalis, Modicogryllus truncatus. Lasius sp. 
(1255), Formica sp. (597), Camponotus sp. 
(244) and Melanogryllus desertus (124) 
recorded the highest number of individuals 
(Table 1). 
In the same period, but in 2021, 28 species 
were identified (with a total of 395 
individuals): Acheta domesticus,  Anthomyia 
procellaris, Caliptamus sp., Calliptamus 
italicus, Camponotus sp., Carabus coriaceus, 
Cardiocondyla sp., Chorthippus brunneus, 
Corythucha sp., Cyphophthalmus duricorius, 
Gryllus campestris, Ichneumon gracilentus, 
Lasius sp., Melanogryllus desertus, 
Micrommata virescens, Modicogryllus 
frontalis, Modicogryllus truncatus, Opilio sp., 
Opiliones sp., Oxycarenus lavaterae, Pezotettix 
giornae, Phaneroptera falcata, Platycleis 
albopunctata albopunctata, Pterostichus 
melanarius, Raglius alboacuminatus, 
Scaphoideus titanus, Scymnus sp., Tomoxia 
bucephala. Of these, the highest number of 
individuals was in the case of Modicogryllus 
truncatus (125), Opilio sp. (71), Lasius sp. (56) 
(Table 1). 
The largest number of individuals during the 
entire study period were registered in the case 
of ant from Formica and Lasius genres.  
So far, at the international level have been 
discovered over 17,500 ant specimens 
belonging to nearly 220 extinct species from 73 
genera (34 extinct and 39 extant) and 12 
subfamilie 
s (Radchenko, 2021). 
 
 

Table 1. Species richness collected in pitfall traps 

No Species Year 
2020 2021 

1.  Acheta domesticus 9 31 
2.  Anthomyia procellaris 0 1 
3.  Apis mellifera 3 0 
4.  Calliptamus italicus 4 1 
5.  Calliptamus sp. 1 1 
6.  Camponotus sp. 244 11 
7.  Carabus coriaceus 0 5 
8.  Cardiocondyla sp. 69 4 
9.  Chorthippus brunneus  0 1 
10.  Corythucha sp.  0 2 
11.  Cyphophthalmus duricorius 0 2 
12.  Formica sp. 597 0 
13.  Gnaphosidae  1 0 
14.  Graphosoma lineatum  1 0 
15.  Gryllus campestris 0 1 
16.  Heliophanus sp. 1 0 
17.  Hydrotaea diabolus 1 0 
18.  Ichneumon gracilentus 0 1 
19.  Lasius sp. 1255 56 
20.  Melanogryllus desertus 124 36 
21.  Metcalfa pruinosa 1 0 
22.  Micrommata virescens 0 1 
23.  Modicogryllus frontalis 21 3 
24.  Modicogryllus truncatus 48 125 
25.  Opilio sp. 2 71 
26.  Opiliones sp. 7 5 
27.  Oxycarenus lavaterae   0 3 
28.  Pezotettix giornae  0 24 
29.  Phaneroptera falcata  0 1 

30.  Platycleis albopunctata 
albopunctata  0 1 

31.  Pterostichus melanarius  0 2 
32.  Raglius alboacuminatus  0 2 
33.  Scaphoideus titanus  0 1 
34.  Scymnus sp. 0 1 
35.  Tomoxia bucephala  0 2 
36.  Vespula germanica 9 0 
37.  Vespula vulgaris 31 0 

 Total 2429 395 
 
Lasius species bring benefits to the soil 
changing its profile and texture, favoring 
drainage, being able to handle well in unstable 
and disturbed habitats (Quque & Bles, 2020). 
This explains the large number of individuals in 
2020 when periods of drought alternated with 
periods of excess rainfall. 
The genus Formica includes about 180 species, 
distributed almost exclusively in the Holarctic 
Region (Radchenko, 2021).  Half of the species 
of the genus Formica are confirmed or 
suspected social parasites (Borowiec et al., 
2021). 
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The ants from the genus Formica have effect 
on soil qualities and the presence of some flora, 
also strongly influences the surrounding 
zoocenosis. The apparition of ants is dependent 
on the quantity of light, the structure and 
quantity of vegetation and the quantity of food 
supplies relating to it. Also, air and soil 
temperatures are important for the activity of 
workers (Véle et al., 2009). This may explain 
the lack of individuals in 2021, when lower 
temperature values were recorded in January, 
February, March, April, September and 
December compared to 2020 (Figure 1). 
Five treatments were applied each year (Table 
2), of which only sulfur, abamectin and 
spirodiclofen (first treatment of the year) were 
applied to control mites. Therefore, no 
insecticides were applied and the evolution of 
the insects was not influenced by them. 
 

Table 2. Pesticides applied in the two years of study 

Nt*                              Phytosanitary treatment 
2020 2021 

1 Metiram 70 % Metiram 70 % 
Sulf 80 % Sulf 80 % 
Abamectin 18 g/l Spirodiclofen 240g/l 

2 Fosetil de aluminiu 
50 % + folpet 25 % 

Penconazol 100 g/l 

Penconazol Oxatiapiprolin 100 g/l 
 Fluopicolid 4,44 % 

+ fosetil-Al 66,7 % 
Mancozeb 64 % + 
Mefenoxam 4 % 
Miclobutanil 240 g/l 

4 Azoxistrobin  
93,5 gr/litru +  
folpet 500 gr/litru 

Folpet 250 g/kg + 
Fosetil de aluminiu 500 
g/kg 
Tebuconazol 500 g/kg 
+ Trifloxistrobin 
250/kg 

5 Sulfat de cupru  
20 % 

Cupru 200 g/kg 

Sulf 80 % Sulf 80 % 
*Nt = Number of treatments 
 
The insect species identified in the 2021-2022 
years did not cause damage in the monitored 
vineyards. Of all the species identified, only 11 
are found in both years. The others were 
probably affected by the non-uniformity of 
temperatures and precipitation recorded in 2020 
and 2021.  
Compared to the multiannual averages for the 
period 1979-2011, in 2020 there were higher 
increases in average temperatures in January 
(+1.81°C), February (+3.51°C), March (+3.20), 
April (+1.53°C), July (+1.89), August 

(+3.06°C), September (+3.92°C), October 
(+2.09°C) and December (+2.08°C). In 2021, 
there were temperature increases of more than 
1.5°C compared to the multiannual average 
only in February (+2.60°C), July (+3.5°C), 
August (+2.64°C), November (+2.24°C) and a 
decrease of 1.85°C in April (Figure 1). 
 

 
Figure 1 The temperature evolution in 2020 and 2021 

 
The vineyards water consumption it is between 
500 and 700 mm (Dejeu, 2010; Medrano et. al., 
2015) of which at least 250-300 mm evenly 
distributed during the growing period of the 
vine (Dejeu, 2010).  
The multiannual amount of rainfall for the 
period 1979-2011 was 665.89 mm with 8.69 
mm more than that recorded in 2020 (657.2 
mm) and with 104.91 mm less than the amount 
recorded in 2021 (770.8 mm) (Figure 2). 
 

 
Figure 2 The precipitation evolution in 2020 and 2021 

 
The relationship between the total number of 
insects counted (as individuals) from 2020 and 
2021 and the total number of different species 
of which they belong is presented in Figure 3. 
It can be seen that the largest number of 
individuals was collected during the 17.07.-
31.07.2020, 6.07.-17.07.2020, 03.08.-
17.08.2020, 17.08.-31.08.2020 periods. 
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Figure 3. Rarefaction plot 

 
The Simpson and Shannon indices measure 
species diversity on the basis of species 
richness and evenness in abundance (Santini et 
al., 2017).  
One difference between the Shannon and 
Simpson indices is their relative sensitivity to 
rare species. The Simpson Index calculate the 
weighted dominance over common species, 
while the Shannon Index is an equally weighted 
informational statistic for rare and ordinary 
species (Magurran 1988). 
The Shannon Index is the most preferred of all 
diversity indices. Its values are between 0.0 and 
0.5 (Kocatas, 1992). The values above 3.0 
suggest that the habitat structure is stable and 
balanced and the values under 1.0 indicate that 
there is a degradation of habitat structure 
(Türkmen and Kazanci, 2010). Also, 1.0 means 
a low diversity and 5.0 a high diversity (Gering 
et. al, 2003). For both years (2020 and 2021) 
the Shannon index shows values below 1 
(Figure 4), the highest value (0.910) being 
registered in the 01.09.2021-16.09.2021 period 
and the lowest (0.509) in the 06.07.2020-
17.07.2020 period. Therefore, the diversity of 
insects at ground level was reduced over the 
entire study. 
 

 
Figure 4. Shannon Index Results 

 
Simpson index (D) measures the dominance 
strength and varies inversely with species 
diversity (Sagar & Sharma, 2012). The 
Simpson index always has values less than 1 
(Pielou, 1969, Gering et al, 2003). Thus, the 
species diversity for this index, varies from 0-1; 

where, zero means no diversity and 1, 
maximum diversity (Sagar and Sharma, 2012). 
Therefore, during the 2 years of study the 
maximum diversity was recorded in the 06-
17.07.2020 and 4-18.08.2021 periods and the 
lowest in 18 -01.09.2021 and 01-16.09.2021 
periods (Figure 5). 
 

 
Figure 5. Simpson index 

 
Examination of the relationship between S 
(species richness), H (information), and E 
(evenness) was performed through SHE 
analysis. When in the SHE analysis the 
Ln(E)/Ln(S) fraction is the most constant, it 
means that there is a balance between species 
richness and evenness (Zamfirescu & 
Zamfirescu, 2005). During insect monitoring 
was observed that the Ln(E)/Ln(S) fraction has 
become constant from the fourth collecting and 
lasted until the end of the monitoring (Figure 
6). Therefore, in the 17.08.2020-31.08.2020, 
31.08.2020-14.09.2020,14.09.2020-
30.09.2020,30.09.2020-12.10.2020,07.07.2021-
21.07.2021,21.07.2021-04.08.2021,04.08.2021-
18.08.2021,18.08.2021-01.09.2021,01.09.2021-
16.09.2021,16.09.2021-29.09.2021,29.09.2021-
13.10.2021 periods was a balance between 
species richness and evenness. 
 
 

 
Figure 6. She analysis 

 
Bray-Curtis index was used to determine the 
degree of similarity in species composition 
between 14 insects collecting periods. As you 
can see in Figure 7, there is no similarity 
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between the two years in which the insects 
were monitored. There were similarities only 
between the periods of the same year. Thus, for 
the 2020 year the highest similarity was 
between the 17.08.2020-31.08.2020 and 
31.08.2020-14.09.2020 periods (56%); for 
2021, 21.07.2021-04.08.2021 and 4.08.2021-
18.08.2021 periods (80%). 
 

 
Figure 7. Bray-Curtis Cluster Analysis between insect 

collection periods 
 
The insects compose the biggest group of 
organisms on earth about 66% of all animal 
species. They form an important part of 
ecosystems, provides valuable ecosystem 
services and can be found almost everywhere. 
Herbivorous insects damage 18% of worldwide 
agricultural production. Despite these damages 
fewer than 0.5 % are considered pests 
(Jankielsohn A., 2018). 
 
CONCLUSIONS  
 
In 2020, 20 species of insects were identified (a 
total of 2429 individuals) and in 2021, 28 
species (a total of 395 individuals). 
According to the Simpson Index, the greatest 
diversity took place in the 06.-17.07.2020 and 
04.-18.08.2021 periods. 
From 17.08.2020 until 13.10.2021 there was a 
balance between species richness and evenness. 
There was similarity in species composition 
only between the periods of the same year, not 
between years. 
The insect species identified in the 2021-2022 
years did not cause damage in the monitored 
vineyards. 
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