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THE USE OF INSECTICIDES IN FIELD CROP 
PRODUCTION IN 2013 AND OBSERVED DECLINE OF 

HONEY BEE COLONIES IN THE REGION OF TOVARNIK  
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The total loss caused by pests, diseases and weeds in the world accounts for 42.1% of the value of production (Oerke 1994). It is believed 
that the application of plant protection products prevents about 27.6% of losses. The actual losses from pests (insects, mites and nematodes 
etc.)  account for 15.6% and plant protection measures prevent an additional 7% loss of the value of agricultural production.  It is indisputable 
that the agricultural production would have significantly higher losses  without the plant protection measures, which may jeopardize quantities 
of food for the world's population. With all the positive effects of plant protection products, it is uncontested that their use has some 
negative consequences as well.  
The occurrence of increased mortality of bees known as Colony Collapse Disorder has recently tied up with the use of insecticides from the 
group of neonicotinoids. It is suspected that the negative impact on bee colonies is a consequence of dust drift from plants treated with 
neonicotinoids on the blooming surrounding plants. Also, neonicotinoids residues were found in guttation fluid and pollen of treated plants in 
quantities that can cause sub-lethal effects on bees (Elbert et al. 2008, cit. Taparo et al. 2012). EU Commission Regulation of May 24th 2013 
banned temporarily the usage of neonicotinoid insecticides: tiametoxam, imidacloprid and clothianidin for seed- and foliar treatments if 
applied before flowering. The use of seed treatment is prohibited on cereals (if sown from January to June), corn, rapeseed, soybean, 
sunflower and some others. Croatia adopted the temporary ban, too. Just like in other EU countries, it entered into force on November 30th 
2013. This means that the vegetation 2012/2013 was the last year in which the neonicotinoids were used in accordance with the previous 
permissions. 

• to establish the practice of applying insecticides to control plant pests in the area of Tovarnik 
and losses of honey bee colonies in vegetation 2012/2013 year. Results of the study will be the 
basis for comparison with the growing season 2013/2014 as the first year in which the 
insecticides from the group of neonicotinoids are prohibited. 

AIM OF RESEARCH 

MATERIALS AND METHODS 

Questionnaire 
for farmers 

Arable crop area 

Sowing structure 

Seed treated 
with insecticides 

Foliar application 
of insecticide 

Methods and 
devices for the 
application of 
insecticides 

Qestionnaire 
for beekeepers 

Number of hives 

Method of 
beekeeping 

Grazing 

Supplemental 
feeding of bees 

The losses of 
bees 

  Arable agricultural 

land (ha) 

Covered by  

survey (ha) 

Ratio (%) 

Medium agricultural enterprise 2.400 2.400 100 

Small agricultural enterprise 305 296 96,89 

Family farm 1.302 198 14,82 

TOTAL 4.007 2894 72,22 

Table 1. Data  on the agricultural land covered by survey  

The research was conducted in the municipality Tovarnik, which is located in the East of 
the Republic of Croatia, in Vukovar-Srijem County. More than 180 subjects deal with 
agricultural production, out of which 117 deal with arable crops production. The data on 
crop production and beekeeping in the area of Tovarnik were obtained by a survey among 
agricultural producers (Picture 1). Data on the number of farmers, land which is 
processed, the total number of beekeepers and hives were obtained from the 
Agricultural Advisory Service in Vukovar-Srijem County (Table 1, Picture 2 and 3). 
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Picture 3. Data  on the beekepers and hives 
covered by survey  

Picture 1. Data  on the questionnaires' 

CROP 

INSECTICIDE 
APPLICATION PRACTICE 

CEREALS   MAIS 
SUGAR 
BEET 

SUNFLOWER SOYBEAN 

TOTAL AREA (ha) 941,95 404,95 747,8 406,8 392,5 
AREA SOWN BY 
TREATED SEEDS (ha) 

0 
0 747,8 301,0 0 

RATIO (%) 0,00 0,00 100,00 73,99 0,00 

FOLIAR TREATMENT (ha) 898,0 0 732,8 0 0 
RATIO (%) 95,33 0,00 97,99 0,00 0,00 

Table 2. The area treated by insecticides   
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Picture 2. The structure of the sowing in the 
region of Tovarnik 

Sunflower and sugar beet seeds are treated with insecticides from the group of neonicotinoids 
(thiamethoxam and imidacloprid) or a combination with pyrethroids (tefluthrin). Foliar insecticide 
treatment was carried out on 95.33% of cereal crops (wheat) and 97.99% of sugar beet (Table 2). 
Wheat is treated with insecticide Karate 5 SC (active ingredient lambda cyhalothrin from the group 
piretroides). The  treatment was conducted at the end of April in order to combat the Cereal Leaf 
Beetle  (Oulema melanopus L). Sugar beet is foliar treated with the same insecticide Chromorel D 
(active substance is cypermethrin and chlorpyrifos ethyl). 

Common 
diseases: 
nosemosa and 
varosa 

6 % losses during 
winter 2012./2013. 

The reasons are 
conventional 
problems within 
bee colonies 

 In the season of the conduction of the survey 100% of sugar beet seed and 74% of sunflower 
seeds were treated with neonicotinoids. Corn seed and soybeans were not treated with 
insecticides (Table 2). 

 Pneumatic sowing machines equipped to prevent dusting insecticidal dust into the environment 
were mainly used for sowing 

 Wheat was treated foliar  with insecticides on 95.3% and sugar beet on 98% of the sown area. 
 For foliar treatment, pyrethroids were mostly used in combination with organophosphate 

insecticides.  
 Polling the beekeepers whose hives represent 84% of all bee colonies in the area of Tovarnik 

(Picture 3) revealed no significant colony losses during the growing season, and in the 
overwintering, 6% of the communities were lost (Picture 4). 

  In the studied area the application of insecticides from the group of neonicotinoids can hardly 
be connected with the losses of honey bee colonies. 

CONCLUSIONS 
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Picture 4. The results from the survey conducted with beekepers 
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