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Summary 
 

Investigations were carried out between May and September 2005, in Didactical 
and Experimental Station of Timisoara, more precisely in the shelter for horses. Particular 
attention was paid to aspects concerning identification of captured species and population 
dynamics of these insects in relation with abiotic factors (temperature, wind, precipitations) 
that were observed. 

During the investigations that were carried out, the following species were found: 
Culicoides obsoletus, and C. pulicaris. Particular attention was paid to the population 
dynamics of the Culicoides obsoletus, and C. pulicaris.  species but also of the other species 
of culicoides, which are in significant positive correlation with medium and maximum 
temperature  p<0.01 and in significant negative correlation with wind speed p<0.05;  

Among the abiotic parameters that were observed, the maximum temperature gives 
most explanations on the variability of the total number of culicoides, while the wind speeds 
the less. 

Key words: Culicoides obsoletus, C. pulicaris, population dynamics, abiotic 
parameters 

 
Culicoides are hematophagous insects with particular sanitary and sanitary 

– veterinary importance from certain epidemical and epizootological points of view. 
The role of these insects in the transmission of certain protozoan parasite to 
animals, as well as of certain viruses that may affect animals and human beings 
was proved by numerous studies carried out both in our country and abroad 
(6;9;10;11;24). 

Specialised laboratories of Directions for Sanitary – Veterinary and Animals 
Security as well as the Institute of Diagnosis and Animal Health from our country 
pays particular attention to monitoring and identification activities of culicoides 
species. These culicoides monitoring programmes are meant to establish and 
confirm their role in the transmission of the virus responsible for the blue tongue 
disease to sheep. 

The main aim of this paper is to make etio-epidemiological investigations 
concerning the Culicoides species in Western Romania, their population dynamics 
of these insects between May and September, as well as the role certain abiotic 
factors related to the population distribution of these insects. 
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Materials and methods 
 

This study was carried out between May and September 2005 and its main 
aim was to capture culicoides in Timisoara, to identify species, to monitor 
temperature, atmospheric humidity and precipitations regime and to present the 
populations expression of adult insects captures in relation with these variable 
parameters. 

The first stage consisted in the collection of adult culicoides. This collecting 
action was based on the use of certain lightened movable traps. These traps were 
placed in the horse’s shelter in Didactical and Experimental Station of Timisoara. 
The following materials were used to capture culicoides: lightened trap (this trap 
consisted of an energy source, more precisely a 60 A car battery, a 10 W neon tub, 
a micro-ventilator, a conical metalic frame covered by plastic net with holes of 
3mm), string to catch the trap at about 1.60 m from the soil, 100 ml plastic glass, 
light detergent solution (200 ml water and 1-2 ml of liquid detergent), a sieve, a 
piece of synthetic material placed above the sieve to filter the insects, plastic glass 
or vessel with lid, labels  (on the label there was written the capturing date, place, 
county, farm, animal species), 700 alcohol, marker and sheets for entomological 
supervision. 

The trap prepared was attached by a string to a solid material (needle, 
screw), mounted about 1.60 m above the soil. Subsequently, the glass with 
detergent was fixed to the trap by covering it with a piece of string, and then the 
trap was connected to a source of current. The trap was put into function in the 
evening beginning with 8 p.m. (12 hours). The glass where the insects were 
captured was recovered, and then the insects were filtered by passing the content 
of the glass by a sieve. The insects found in the sieve were placed into another 
glass (or another vessel that allowed imperviousness) over which 70o alcohol was 
poured. This glass with insects immersed into alcohol was labelled (on the label, 
there were written all data mentioned above) and was kept at room temperature to 
be examined subsequently (the insects can be kept like this even for a period of 6 
month). 

The study concerning the monitoring of culicoides populations in Timisoara 
was carried out from May to September 2005, and there were six collections per 
month. The insects that were captured were packaged and labeled accordingly, 
and investigations concerning counting and identification of adults of the Culicoides 
spp. were made in the special laboratory of the Sanitary Veterinary and Food 
Security Direction of Timisoara. The following appendixes of the Informative 
Bulletin of IDSA/2005 were used as key for determining and identifying the species: 
XVII, XVII, XIX, XX, XXI, XXII, XXIII, XXIV, and XXV. 

For the identification of the cullicoides species macroscopic examination 
was carried out both by magnifying glass and stereomicroscope. The macroscopic 
examination and the by magnifying glass followed the discovery of the following 
morphological characteristics: length of the bogy: 1-3 mm, tromp: 1 mm, numerous 
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black-brown spots, hairs on the main nervure and towards the edge of the wing, 
eyes: big, one next to the other, frontally placed, thorax: a little swollen, antennas: 
long; made of 14 articles having a feathered aspect in males, filiform and with few 
hairs in females, the metatarsus of the members in loger than the frontal article. 

The microscopic examination was carried out to examine in details the 
mouth articles: mandibles (convering one the other), hypo-pharynx (this article 
presents a salivary guttery) and palps of females (a third of the palpalic segment 
presents a sensorial cavity that may have a round or irregular shape). The main 
aim was to identify the main species of Culicoides from the collected proofs. 

Data concerning atmospheric temperature (medium, maximum and 
minimum temperature), wind and precipitations were taken from the Regional 
Station of Meteorology of Timisoara. All these parameters are included in Tables 2, 
3, 4, 5 and 6. 

This study represents a part of an European project called EastBTNet, 
coordinated by Institutto Zooprofilactico Sperimentale dell Abruzzo e del Molise “G 
Carporale” of Teramo, Italy in coordination with Joint Research Centre Institute for 
the Zoo- protection and Security of Citizen, Ispra, Italia, where Romania is a pilot 
country. 

 
Results and discussions 

 
Is has to be mentioned the fact that during the 30 nights of study, 4159 

culicoides were collected, out of which 2384 were Culicoides obsoletus, 1171 C. 
pulicaris, and 604 belonged to some other unidentified species. It was followed only 
the identification of the two species considered as the most responsible for the 
transmission of the blue tongue disease in Romania. 

Culicoides obsoletus was the most numerous species (57%) followed by C. 
pulicaris (29%), and other species of culicoides represented about 14%. 

Table 1 presents the value and variability of the number of culicoides but 
also of collected insects. 

Table 1 
Value and variability of the number of collected insects 

Number minimum Maximum Average Standard 
deviation 

Variation 
Specification 

Statistical 
value 

Statistical 
value 

Statistical 
value 

Error of 
sversge 

Statistical 
value 

Statistical 
value 

C.obsoletus 30 3.00 397.00 18.2398 99.9037 9980.740 
C.pulicaris 30 3.00 318.00 11.1432 61.0339 3725.637 

Other 
species of 
culicoides 

30 3.00 203.00 6.9129 37.8634 1433.637 

Total no.of 
culicoides 

30 7.00 713.00 31.6665 173.4447 30083.086 

Total no of 
insects 

30 37.00 3611.00 155.1575 849.8324 722215.20 
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It was noticed that there were positive and significant correlations between 
the culicoides species and the average temperature: C. obsoletus (r = + 0.448 to p 
<0.05); C. pulicaris ( r = + 0.416 to p <0.05); other species of culicoides ( r = + 
0.420 to p <0.05); and total number of collected culicoides ( r = + 0.496 to p <0.01); 
There were found positive and significant correlations between the number of 
culicoides and the values of the maximum temperature: C. obsoletus ( r = 0.475 to 
p <0.05); C. pulicaris ( r = + 0.455 to p <0.05); other species of culicoides ( r = + 
0.418 to p <0.05) and total number of collected culicoides ( r = + 0.525 to p <0.05); 
p <0.01). During the period the study was carried out the maximum temperature 
was between 11.5 and 34.7oC, and the minimum temperature between 3.2 and 
20.5oC (Tabels3,4,5,6). 

GARVIN and GREINER (13) found a positive correlation between the 
average temperature/hour and C. arboricola ( r = 0.57 to p <0.001), C.edeni ( r = 
0.61 to p <0.05); p <0.001) and C. knowltoni ( r = 0.40 to p <0.001), respectively. 

There were not found correlations between culicoides and the minimum 
temperature, wind and precipitationquantitz, but this does not mean that there may 
not be such correlations, perhaps data were not sufficient. 

The total number of insects significantly correlates with all temperature 
values: medium ( r = + 0.570 to p <0.01), maximum ( r = + 0.571 to p <0.01) and 
minimum ( r = + 0.397 to p <0.05). It has be noticed that the total number of insects 
correlates with all temperature values and wind speed. Correlation between the 
total number of insects and the wind spee is negative which means that if the wind 
speed is high the number of active insects is low. 

The abundance of the C. arboricola species was positively correlated ( r = 
0.58, p <0.001) with the monthly precipitations quantity, but the abundance of the 
species C. edeni; and C. knowltoni was not positively correlated to the precipitation 
regime ( r = 0.21, p <0.07; r = 0.13, p <0.27) (13). 

The wind speed has a negative effect on the abundance of the C. 
arboricola ( r = -0.38, p <0.006) and C. edeni species ( r = -0.41, p <0.003), but not 
on C. knowlton species ( r = - 0.12, p <0.402) (13). 

The culicoides fly, regularly, on warm weather conditions, without strong air 
currents, the number of those in the air decreases rapidly if the wind speed grows. 
There are numerous  species variations. L. sibirica females stop biting animals if 
the wind speed is higher than 1.3 m/s, while C. phlebotomus remain active even 
with a wind speed of 3.3 m/s, and the L.becquaerti females continue to bite even 
with a wind speed of 5 m/s. The flying  behaviour is also influenced by the air 
temperature (11). 

The wind speed influences the flying activity of other insects, which 
explains the negative correlation found between the total number of insects and the 
wind speed. The correlation is negative but significant which means that if the wind 
speed increases the number of flying insects decreases. 

To see the influence of the temperature upon culicoides we regressions. 
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The maximum temperature explains 22.9% of the variability of the number 
of C. obsoletus – value sustained by the multiple determination coefficient (Chart 
1). There were found significant association between the maximum temperature 
and the number of C. obsoletus. F = 8.17 to p <0.08. 
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Chart 1 

The regresion of the number of Culicoides obsoletus 
depending on the maximum temperature 
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Chart 2  

The regresion of the number of Culicoides obsoletus 
depending on the medium temperature 
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The regression of number of C. obsoletus depending on the maximum 
temperature can be expressed by the following equation (1): 

Maxim temperature (oC)  = -162.59 + number of  C. obsoletus x 9.44. 
The medium temperature explains 20.06 % of the variability of the number 

of C. obsoletus – value sustained by the multiple determination coefficient (Chart 
2). There were found significant association between the medium temperature and 
the number of C. obsoletus. F = 7.02, to < 0.05. 
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Chart 3. The regresion of the number of Culicoides 
pulicaris  depending on the maximum temperature 
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Chart 4. The regresion of the number of Culicoides 
pulicaris  depending on the medium temperature 
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 The regression of the number of C. obsoletus depending on the maximum 

temperature can be expressed by the following equation (2): 
 Medium temperature (oC) = - 133.55 + number of C. obsoletus x 11.10 
 The maximum temperature explains 20.71% of the variability of the number 

of C. pulicaris – value sustained by the multiple determination coefficient (Chart 3). 
There were found significant association between the maximum temperature and 
the number of C. pulicaris F = 7.31 to p <0.05. 

 The regression of the number of C. pulicaris depending on the maximum 
temperature can be expressed by the following equation (3): 

 Maxim temperature (oC) = - 102. 56 + number of C. pulicaris x 5.52 
 The medium temperature explains 17.33% of the variability of the number 

of C. pulicaris – value sustained by the multiple determination coefficient (Chart 4). 
There were found significant association between the medium temperature and the 
number of C. pulicaris F= 5.86 to p <0.05. 
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Chart 5 

The regresion of the total number of culicoides 
depending on the maximum temperature 
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Chart 6 

The regresion of the total number of culicoides 
depending on the medium temperature 

 
 

The regression of the number of C. pulicaris  depending on the medium 
temperature can expressed by the follwing equation (4): 

Medium temperature (oC) = - 81.92 + number of C. obsoletus x 6.30 
The maximum temperature explains 27.57% of the variability of the total 

number of culicoides – value sustained by the multiple determination coefficient 
(Chart 5). There were found significant association between the maximum 
temperature and the total number of culicoides. F = 10.66 to p <0.03. 

The regression of the total number of culicoides depending on the 
maximum temperature can be expressed by the foollowing equation (5): 

Maxim temperature (oC) = - 325.66 + total number of culicoides x 18.11 
In the same time, the medium temperature explains 24.63% of the 

variability of the total number of culicoides – value sustained by the multiple 
determination coefficient (Chart 6). There were found significant association 
between the medium temperature and the total number of culicoides. F = 9.14 to p 
<0.05. 

Maxim temperature (oC) = - 325.66 + total number of culicoides x 18.11 
In the same time, the medium temperature explains 24.63% of the 

variability of the total number of culicoides – value sustained by the multiple 
determination coefficient (Chart 6). There were found significant association 
between the medium temperature and the total number of culicoides. F = 9.14 to p 
<0.05. 

The regression of the total number of culicoides depending on the medium 
temperature can be expressed by the following equation (6). 
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Medium temperature (oC) = - 325.66 + total number of culicoides x 18.11 
It can be noticed that the maximum temperature explains the most of the 

variability in the number of culicoides are insignificant. Thus, the minimum 
temperature influences very little the number of culicoides. 

Culicoides transmit numerous pathogen agents. The virus of the blue 
tongue disease may be transmitted in our countries by the two species: C. 
obsoletus and C. pulicaris. The values of the air temperature influence both the 
fliyng activity and the development of viruses in culicoides' bodies. 

It was proved that the development of A.H.S.V. – African Horse Sickness 
Virus, and B.T.V. – Blue Tongue Virus, require a higher temperature inside the 
culicoides than that ensuring the activity of unifected culicoides. This explains why 
the two diseases do not exist in colder regions (11). 

The speed of the wind explains very few aspects (R2 = 0.095) related to the 
variability of the number of cullicolides and the association found are quite 
insignifiant (F = 2,93 for p <0.9). 

The variability of the total number of insects is explained by the maximum 
temperature with a rate of 32.59, by the medium temperature with a rate of 32.47 
and by the minimum temperature with a rate of 15.75. 

Significat associations were found between the total number of insects and 
the maximum temperature F = 13.53 for p <0.01, medium temperature F = 13.46 
for p <0.01, and F=5.23 for p <0.05. 

Table 2 
Distribution of the collected culicoides insects in May 2005 in SDE, Timişoara 

Collection 
date 

Total 
no.of 

insects 

Total no. 
collicoides 

% 
culicoides 

of the 
total of 
insects 

C. 
Obs. 

% 
of the 
total of 

culicoides 

C. 
pul. 

%  
of total 

culicoides 

Other 
Species 

of 
culicoides 

%  
of total 

culicoides 

05.05.05 368 52 14,1 22 42,3 13 25,0 17 32,7 
09.05.05 75 7 9,3 3 42,8 4 57,1 - 0 
14.05.05 113 16 14,1 5 31,3 4 25,0 7 43,7 
19.05.05 162 12 7,4 7 58,3 5 41,6 - 0 
23.05.05 478 45 9,4 13 28,8 21 46,6 11 24,4 
28.05.05 893 121 13,5 51 42,3 42 34,7 28 23,1 

 
Table 2' 

Values of abiotic parameters (temperature,wind, precipitations) recorded in 
May 2005 (Timisoara Meteorological Station) 

Temperature Wind (m/s) Precipitations 
(1/m2) Collection 

date 
Medium Maximum Minimum   

05.05.05 16.0 19.4 10.1 1.8 - 
09.05.05 9.6 15.8 3.2 2.5 0.2 
14.05.05 14.8 23.4 5.8 2.0 - 
19.05.05 14.2 22.4 12.4 2.0 18.0 
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23.05.05 19.5 27.7 11.5 1.3 - 
28.05.05 23.6 31.2 15.7 1.0 - 

 
Table 3 

Disribution of collected culicoides insects in June 2005 in SDE, Timisoara 

Collection 
date 

Total 
no.of 

insects 

Total no. 
collicoides 

% 
culicoides 

of the 
total of 
insects 

C. 
Obs. 

% 
of the 
total of 

culicoides 

C. 
pul. 

%  
of total 

culicoides 

Other 
Species 

of 
culicoides 

%  
of total 

culicoides 

0.06.05 687 73 10.76 18 24.65 24 32.87 31 42.40 
09.06.05 37 8 21.62 5 62.50 3 37.50 - 0 
13.06.05 731 65 8.89 33 50.77 21 32.30 11 16.93 
18.06.05 535 56 10.46 28 50.00 18 32.14 10 17.86 
23.06.05 423 36 8.51 18 50.00 7 19.44 11 30.56 
27.06.05 317 44 13.88 19 43.18 12 27.27 13 29.55 

 
Table 3' 

Values of abiotic parameters (temperature,wind, precipitations) recorded in 
June 2005 (Timişoara Meteorological Station) 

Temperature Wind (m/s) Precipitations 
(1/m2) 

Collection 
date 

Medium Maximum Minimum   
04.06.05 20.6 28.5 11.9 2.0 - 

09.06.05 9.9 11.5 8.0 3.5 18.6 

13.06.05 19.4 26.9 11.7 1.5 - 

18.06.05 22.9 28.4 16.4 2.5 - 

23.06.05 21.4 26.7 15.7 2.3 - 

27.06.05 24.2 29.1 19.9 3.5 - 

 
Table 4 

Distribution of collected culicoides insects in July 2005 in SDE, Timisoara 

Collection 
date 

Total 
no.of 

insects 

Total no. 
collicoides 

% 
culicoides 

of the 
total of 
insects 

C. 
Obs. 

% 
of the 
total of 

culicoides 

C. 
pul. 

%  
of total 

culicoides 

Other 
Species 

of 
culicoides 

%  
of total 

culicoides 

04.07.05 1360 432 31.46 372 86.11 52 12.03 8 1.86 
09.07.05 508 61 12.01 42 68.85 12 19.067 7 11.48 
14.07.05 1680 167 9.94 135 80.83 19 11.37 13 7.80 
18.07.05 2611 713 19.74 192 26.92 318 44.60 203 28.48 
23.07.05 1487 135 9.07 94 69.62 23 17.03 18 13.35 
28.07.05 3365 612 18.18 397 64.87 133 21.73 82 13.40 
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Table 4' 
Values of abiotic parameters (temperature,wind, precipitations) recorded in 

July 2005 (Timişoara Meteorological Station) 

Temperature Wind (m/s) Precipitations 
(1/m2) Collection 

date 
Medium Maximum Minimum   

04.07.05 20.7 27.4 11.9 2.5 - 

09.07.05 21.9 27.8 17.3 1.5 18.0 

14.07.05 19.9 26.7 16.0 1.5 7.4 

18.07.05 23.9 31.3 15.5 1.3 - 

23.07.05 19.8 24.8 16.1 2.0 0.8 

28.07.05 27.0 43.7 20.5 1.0 - 

 
Table 5  

Distribution of collected culicoides insects in August 2005 in SDE, Timisoara 

Collection 
date 

Total 
no.of 

insects 

Total no. 
collicoides 

% 
culicoides 

of the 
total of 
insects 

C. 
Obs. 

% 
of the 
total of 

culicoides 

C. 
pul. 

%  
of total 

culicoides 

Other 
Species 

of 
culicoides 

%  
of total 

culicoides 

04.08.05 429 73 17.01 48 65.75 20 27.40 5 5.20 
08.08.05 356 66 18.53 41 62.12 16 24.24 9 7.05 
13.08.05 1235 124 10.04 69 55.65 38 30.65 1]7 8.82 
18.08.05 381 27 7.08 19 7.37 7 35.93 1 6.07 
22.08.05 299 62 20.73 43 69.35 19 30.65 - 9.30 
27.08.05 393 57 14.50 45 78.95 8 14.03 4 7.02 

 
Table 5' 

Values of abiotic parameters (temperature,wind, precipitations) recorded in 
August 2005 (Timişoara Meteorological Station) 

Temperature Wind (m/s) Precipitations 
(1/m2) 

Collection 
date 

Medium Maximum Minimum   
0.08.05 22.0 29.9 19.8 2.3 16.2 

08.08.05 15.5 20.0 13.4 2.8 11.4 
13.08.05 22.2 27.2 18.0 1.3 - 

18.08.05 19.2 24.3 16.4 1.8 9.2 
22.08.05 20.2 27.0 16.9 1.8 21.4 

27.08.05 21.4 28.7 16.4 1.0 - 
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Table 6  
Distribution of collected culicoides insects in September 2005 in SDE, 

Timisoara 

Collection 
date 

Total 
no.of 

insects 

Total no. 
collicoides 

% 
culicoides 

of the 
total of 
insects 

C. 
Obs. 

% 
of the 
total of 

culicoides 

C. 
pul. 

%  
of total 

culicoides 

Other 
Species 

of 
culicoides 

%  
of total 

culicoides 

08.09.05 972 280 26.74 184 70.76 55  21 8.09 
08.09.05 1088 244 22.42 145  83 43.02 16 6.56 
12.09.05  286 20.12 164 57.31 95 33.21 27 9.45 
17.09.05 1233   12 55.50 73 33.19 24 11.01 
22.09.05 329 25 7.59 14 56.00 9 36.00 2 8.00 
29.09.05 467 62 13.27 37 59.67 17 27.41 8 12.92 

 
Table 6' 

Values of abiotic parameters (temperature,wind, precipitations) recorded in 
September 2005 (Timişoara Meteorological Station) 

Temperature Wind (m/s) Precipitations 
(1/m2) Collection 

date 
Medium Maximum Minimum   

03.09.05 18.2 25.3 11.7 1.0 - 
08.09.05 19.2 27.9 13.8 1.5 - 
12.09.05 20.2 29.3 15.3 0.8 - 
17.09.05 19.3 28.3 13.6 1.8 - 
22.09.05 14.2 16.9 12.3 0.5 1.0 

29.09.05 15.1 20.6 11.1 1.3 - 

 
Conclusions 

 
1. Two species of culicoides with potenŃial sanitary-veterinary implications 

were identified during investigations: Culicoides obsoletus and C. pulicaris. 
2. The population dynamics of the species Culicoides obsoletus and C. 

pulicaris, but also of the other species of culicoides is in positive significant 
correlation with medium and maximum temperature (p <0.01) and in 
negative significant correlation with wind speed p <0.05). 

3. No correlations were observed between Culicoides obsoletus, C. pulicaris 
and other culicoides species and the minimum temperature and 
precipitations respectively. 

4. Among all abiotic parameters observed, the maximum temperature 
explains the most variability of the total number of culicoides, and the wind 
speed the less. 
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