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Abstract: The purpose of this work was to evaluate suspicions of intoxication in bees in 2018-2020. Bee health
was monitored and samples were collected (live bees, dead bees, honey, pollen, hive fragments) from bee colonies
in apiaries located in various geographical areas of Romania. Corroborating the anamnetic data, morphoclinical
examinations and laboratory tests, other causes of disease were excluded and the diagnosis was suspicion of
intoxication. During this period, 317 apiaries were monitored out of which 32 apiaries were identified to display
suspicion of intoxication, out of which 4 apiaries in 2018, 18 apiaries in 2019 and 10 apiaries in 2020. The
suspicion of intoxication diagnosis included 4079 bee colonies, out of which 1896 colonies were diagnosed in
2018, 1582 in 2019 and 601 in 2020. The bee colonies under suspicion of intoxication were evaluated and
categorized as follows: toxic food intoxication 49.5% (2018), 34.07% (2019) and 14.31% (2020); chemical
substance intoxication 40% (2018), 59.6% (2019), 35.10% (2020) and medicine intoxication 10.5% (2018), 6.33
% (2019) and 50.59 % (2020).

Keywords: bees, Apis mellifera carpathica, suspicion of intoxication
INTRODUCTION

Evaluating suspicions of intoxication in bees in 2018-2020 in Romania is of special
importance for prophilaxis and human health. By harmonizing the sanitary-veterinary
legislation and the agricultural policies in Romania with the European legislation, we aim for
the protection of bees as main pollinators in agriculture (Asiminei et al., 2016). The
etiopathogenesis of intoxications in bees targets the mechanism of cell metabolism alteration
by organic or inorganic substances that by being ingested or by direct contact affect the vital
functions (European Food Safety Authority, 2019). The most frequent suspicions of
intoxications in bees are the ones caused by toxic food, medications and chemical substances
(Asiminei et al., 2016; Savu & Sapcaliu, 2013; Gregorc et al., 2018).

The intoxication by toxic food has been described by various authors, who outlaid
aspects of the toxicity of allelochemical substances in foraging plants that caused morbid states,
mortality and depopulation in bee colonies (Asiminei et al., 2016; Gray et al., 2019; Mustard
&Wright, 2004, Coulon et al., 2019).

Medical intoxications are especially significant due to the high percentage, serious
manifestations and depopulations of hives (Asiminei et al., 2016; Radoi et al., 2019; Kamler et
al., 2003; Tomasz et al., 2016).

Intoxicatons by chemical substances and especially by pesticides were presented in
numerous congresses, symposia and in various international publications, being monitored
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through research programs (Riedl et al., 2016; Asiminei et al., 2016; Béhme et al., 2018; Savu
etal., 2019; Scott et al., 2018)

MATERIALS AND METHODS

Researches took place during the beekeeping seasons of 2018-2020 and were based on
the monitoring of apiaries in various geographical areas in the south-east and south of Romania.
Monitoring was founded on a protocol focused on anamnesis and morphoclinical examination
of bee colonies, with the purpose to establish the suspicion of intoxication, after eliminating
other causes of depopulation and mortality in bees (infectious diseases, parasitoses,
technological errors) (Meikle & Holst, 2015). The laboratory tests carried out in the pathology
laboratory of the Beekeeping Research and Development Institute Bucharest, on samples of
live and dead bees, based on O.L.LE. (World Organisation for Animal Health, 2008)
methodology and protocols, established the suspicion of intoxication. The number of
monitored apiaries during these beekeeping seasons was 317, out of which 136 apiaries in
2018, 113 apiaries in 2019 and 68 apiaries in 2020. The monitored apiaries had a number of
16,910 bee colonies, of which 6004 colonies were monitored in 2018, 7007 in 2019 and 3899
colonies in 2020.

Table 1. Monitored apiaries in 2018-2020

Beekeeping year 2018 2019 2020 Total
Monitored apiaries (total number) 136 113 68 317
Monitored bee colonies (total number) 6004 7007 3899 16,910

RESULTS AND DISCUSSIONS

Corroborating the results of morphoclinical examinations of live and dead bees samples
with anamnetic data collected from beekeepers, and eliminating infectious, parasitic,
mycological and technological causes through laboratory tests (direct microscopy,
bacterioscopic and parasitologic examination), the suspicion of intoxication was established.
The suspicion of intoxication was based on an anamnetic examination that indicated the time
of bee depopulation and mortality after phytosanitary and medication treatments without
observing dosages and recommendations, nectar and pollen foraging after rains or from
potentially toxic plants, as well as based on the morphoclinical table.

Subsequent to establishing the suspicion of intoxication, 32 apiaries were identified as
being under this suspicion, out of which 4 apiaries in 2018, 18 apiaries in 2019 and 10 apiaries
in 2020 (table 2).

Table 2. Suspicions of intoxication in 2018-2020

Beekeeping year 2018 2019 2020 Total
Apiaries under suspicion of 4 18 10 32
intoxication (%) (2.9 %) (15.92 %) (14.7%) (10.09%)
Bee colonies under suspicion of 1896 1582 601 4079
intoxication (%) (11.21%) (22.57%) (15.41%) (24.12%)

The morphoclinical examination on samples of live and dead bees as result of
intoxications showed constipation, alternating diarrhea, bloating, paresis, externalized
proboscis. At hive level, one noticed depopulation, high mortality, dead bees at the entrance
and in front of the hive, reduced bee activity in the hive and outside it.

38



Romanian Journal for Plant Protection, VVol. XI11, 2020
ISSN 2248 — 129X; ISSN-L 2248 — 129X

The suspicion of intoxication was established according to the laboratory diagnosis in
32 apiaries of the 317 monitored during the study period. The total number of bee colonies
under suspicion of intoxication was 4079, out of which 1896 colonies in 2018, 1582 colonies
in 2019 and 601 colonies in 2020. The intoxication categories suspicioned in bee colonies
during the study period of 2018-2020 are presented in table 3 and figure 1.

Table 3. Intoxication categories suspicioned in bee colonies in 2018-2020

Intoxication categories 2018 2019 2020 Total
Intoxications by toxic food 938 539 86 1563
(pollen) (49.5%) (34.07%) (14.31%) (38.31%)
Intoxications from medication 200 100 304 604
(10.5%) (6.33 %) (50.59%) (15.04%)
Intoxications by  chemical 758 934 211 1903
substances (40%) (59.6 %) (35.10%) (46.65%)
Affected bee colonies 1896 1582 601 4079
60,00% >
0 50,59%
B 49,50%
40%
40,00% 34.07% B5,10%
30,00%
20,00%
10,00%
0,00%
2018 2019 2020

M Intoxications by toxic food [ Intoxications by medication

[ Intoxications by chemical substances

Figure 1. The intoxication categories suspicioned in bee colonies in 2018-2020 period

The results presented in table 3 show a rise in the percentage of intoxications from
chemical substances from 40% in 2018 to 59.6% in 2019, followed by a drop to 35.1% in 2020.
The suspicion of intoxication by chemical substances (pesticides), shows during foraging
(especially rape and sunflower), after pesticide sprinkling, followed by rain periods. Failure to
observe foraging interdiction after chemical substance sprinkle on cultivated plants, namely
failure to close honeybees in the hive during sprinkle periods (after local authorities notify the
beekeeper on the sprinkles schedule in the foraging area), could be the cause of the high
percentage of honeybee colonies suspicioned of intoxication with chemical substances.

The analysis of data in the table also indicate a decrease in percentages of intoxications
with toxic food (toxic pollen, high fructose corn syrup - HFCS etc), from 49.5% in 2018 to
34.07% in 2019 and then to 14.31% in 2020. Typical for this type of intoxications is their
occurrence in the active beekeeping season, after rains in the foraging period and less in the
inactive season, primarily with symptoms like: diarrhea, bloating, humid pollen stuck to bees’
legs on the flight board of the hive, bees’ death. Radoi et al. (2019) presented the symptom of
drone’s genitalia inflamation in the suspicions of intoxication from toxic food.
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In the 2018-2020 period, according to the table 3, we notice an increased percentage of
intoxications by medication from 10.5% in 2018 to 6.33% in 2019, to 50.59% in 2020.
Intoxications from medication occurred mostly as result of beekeepers’ failure to observe
recommendations in prospects of anti-parasitosis medication for honeybees, as to the mode of
administration and dosage, as well as to storage conditions for these products, and to the use
of anti-parasitosis drugs of other animals on honeybees. Manifestations in such cases were
brutal and led to mortality up to 100% or massive deopulations, honeybees having externalized
proboscis, blackened worker bee chitin (Radoi et al., 2019).

Further analysis of the data in the table also indicates a decrease in the number of bee
colonies affected by intoxications from 1896 affected bee colonies in 2018, to 1582 colonies
in 2019 and then to 601 colonies in 2020. This decrease may be due to beekeepers’ increased
awareness of the foraging interdiction during melliferous plants sprinkling, and to their
understanding of the need for prophilactic measures regarding intoxications in honeybees and
to traffick restrictions generated by the Covid-19 pandemic.

CONCLUSIONS

The evaluation of suspicions of honeybees’ intoxications in Romania was done based
on monitoring bee health in apiaries with economic loss from depopulation and mortality in
various areas of the country in the 2018-2020 period.

A number of 317 apiaries were monitored, out of which 136 in 2018, 113 in 2019 and
68 in 2020, and 4 apiaries were diagnosed with suspicions of intoxications in 2018 (1896
honeybee colonies), 18 apiaries in 2019 (1582 honeybee colonies) and 10 apiaries in 2020 (601
honeybee colonies).

The suspicion of intoxication by toxic food was predominant in 2018 (49.5%) and
dropped in 2020 (14.31%). The suspicion of intoxication from medication increased from
10.5% in 2018 to 50.59% in 2020. The suspicion of intoxication by chemical substances
increased from 40% in 2018 to 59,6% in 2019, and then decreased to 35.10% in 2020.

The decrease in the number of honeybee colonies under suspicion of intoxication in the
2018-2020 period from 1896 colonies in 2018 to 601 colonies in 2020 may be justified as a
result of prophylactic measures and traffick restrictions due to the Covid-19 pandemic.
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