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Abstract 
The last few years numerous publications have been published about the 
properties and plant origin of propolis, the glue-like resinous product col-
lected by honeybees. Although, only one scientific experiment has been pre-
viously conducted on propolis collection techniques by honey bees, making 
the relative literature extremely limited in this area. The present study scopes 
to evaluate the effect of the trap types on the quantity of propolis collected by 
honeybees. For this reason, at two different locations, five different types of 
propolis collection traps, applied on Langstroth bee hives, were tested: 3 
hand-cut screens plus one commercial screen on the top bars, as well as a lat-
eral side modification of a Langstroth hive. Results show that two hand-cut 
screens with smaller openings (1 × 1 mm and 2 × 2 mm) as well as the com-
mercial screen collected significantly more propolis than the others (F4,41 = 
43.21, P < 0.0001). Furthermore, the two hand-cut screens filled faster with 
propolis. 
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1. Introduction 

The word “propolis” is compound, derived from the Greek words πρό (pro = 
before) and πόλις (polis = city), which means the last defense point before the 
city (or the hive). The use of propolis dates back at least to 300 BC [1], when its 
resinous and glue-like properties were made use of. Greeks have used propolis 
for abscesses; Hippocrates recommended propolis on wound’s healing while 
Democritus suggested that longevity and health could be accomplished by the 
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consumption of bee products among which, propolis. Assyrians have used it for 
healing wounds and tumors while Egyptians had included propolis in the 
mummification ingredients [2]. 

Propolis is made from raw-materials collected by honeybees from living plants 
after mixing with wax and it is used for construction of their hives, to seal hive 
walls and strengthen comb cells [3] [4] [5]. Bud resins mixed with bee salivary 
enzymes [6] and beeswax have been used in the hive not only as a building ma-
terial, but also as antimicrobial agent against a wide variety of pathogens (bacte-
ria, fungi, protozoa)and pests (mites) [7] [8] [9]. Worker bees bring these pa-
thogens into the hive and are common in the honeybees’ natural environment 
[10]. Owing to its antimicrobial properties, propolis can reduce disease at the 
colony level and provide social immunity to the bee family [11]. Propolis anti-
microbial activity has been attributed to flavonoid aglycones and phenolic and 
hydroxycinnamic acids. The content in bud resins of different plant species va-
ries widely [12]. Propolis has 500 times more flavonoids than orange fruit. It 
consists of more than 200 ingredients, which make it “veritable cascade of aro-
matic nutrient” remarkable to fight all type of pathogens [13]. In one recent 
analysis of propolis, 150 compounds were identified in only one sample [14]. 
Although, it appears that with every new analysis applied, new compounds are 
found. 

The composition of propolis varies and depends on the surrounding plants. 
Differences in color, odor and chemical compounds are observed depending on 
the source and the season of gathering [15]. Moreover, some colonies seem to 
show more avid behavior on propolis collection. 

A large variety of trees and shrubs is used by bees to collect propolis resins. 
Each region and colony seems to have its own preferred resin sources, which re-
sults in large variation of final composition. In Europe, honeybees preferably 
collect resins from leaf buds of Populus species [16]. 

The average production of propolis per colony per year has been described as 
10 to 300g but the production depends on the bees, the forest resources, the cli-
mate and the trapping mechanism [17] [18].  

Most of the methodology used to collect propolis, comes from practical 
knowledge and techniques used by bee-keepers, but because of the wide range of 
variation those techniques are not comparable. The most commonly used collec-
tion methods employ special traps placed on top of a hive, below the covers or 
next to lateral walls inside the hives so that bees do not mix wax with the propo-
lis and no contamination occurs during harvesting [16] [19] [20] [21]. Traps are 
screens with small holes which simulate cracks in the hive walls. Bees try to seal 
the holes and fill the trap with propolis. The most economic trap design is an 
inner cover with a large hole, covered with regular nylon fly screen, secured in 
place by the points of nails and a perforated frame [16] [19] [20] [21]. 

A factor to be evaluated is the presence of light and air circulation in the sti-
mulation of propolis collection. Slightly opened covers over the traps are used as 
a methodology for this reason.  
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Propolis is removed from traps by cooling the plastic sheets or fly-screens for 
a few hours in a refrigerator or freezer. Once cooled, the propolis becomes brittle 
and can be removed from the screens by simply flexing and brushing them, pre-
ferable in a cold environment as the heat makes it sticky again. The trap is then 
ready for re-use [16]. Although, only one scientific experiment has been pre-
viously conducted on propolis collection techniques by honey bees [22]. Results 
of this study indicated that a Langstroth hive with the lateral side modified in 
order to receive an aluminum plate produced the highest amount of propolis. 
Although, the lack of other studies on that field, makes the relative literature ex-
tremely limited.  

Objective of the present study is to evaluate the effect of the trap types on the 
quantity of propolis collected by honeybees.  

2. Materials and Methods 
2.1. Location and Duration of Study 

The study was conducted in two different locations for 2 years, from 2013 to 
2014. The first location was the Institute of Agricultural Sciences (I.A.S.) in the 
Syggros Estate, at Amaroussion, Athens, Greece (38˚03'42.0"N, 23˚48'41.2"E, 270 
m elevation)and the second was the apiary of the Apivita S. A. facility, in Mar-
kopoulo Mesogaias, Attika, Greece (37˚52'02.1"N, 23˚54'44.4"E, 200 m eleva-
tion). The two locations were in about 30 km distance from each other. Monthly 
average temperature and relative humidity for I.A.S. area was 24.6˚C/47.6%, 
26.9˚C/44.8%, 26.3˚C/46.1%, 22.1˚C/55.7% and for Markopoulo Mesogaias 
25.2˚C/52.8%, 28.0˚C/47.0%, 27.8˚C/47.1%, 24.2˚C/53.4% for June, July, August 
and September, respectively. 

2.2. Characteristics and Setting of Hives 

Thirty Langstroth hives colonized by Apismellifera Macedonica with 1-year 
queens were placed in circular settlement with 3 m. distance from each other. 
Each hive was placed on a metal stand of 25 cm in height. Colonies were equal in 
adult and brood population (9 and 4 frames, respectively). 

2.3. Experimental Plan 

Five different propolis collection traps were tested on the quantity of propolis 
they collect. The tested traps were 4 different screens placed on the top bars and 
a hive modification, as follows: 

1) Commercial plastic screens with rectangle openings (3 × 16 mm) (Figure 
1(a)). 

2) Polypropylene hand-cut plastic screens with 4 × 4 mm square openings 
(Figure 1(b)). 

3) Polypropylene hand-cut plastic screens with 2 × 2 mm square openings 
(Figure 1(c)). 

4) Polypropylene hand-cut plastic screens with 1 × 1 mm square openings 
(Figure 1(d)). 
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(a)                                          (b) 

  
(c)                                          (d) 

 
(e) 

Figure 1. Traps for propolis collection used in the present experiment: (a) commercial 
screen; (b) 4 × 4 mm screen; (c) 2 × 2 mm screen; (d) 1 × 1 mm screen; (e) lateral side 
hive modification. 

 
5) Modified Langstroth hive body (Figure 1(e)). 
The hand-cut screens were attached with small pins in a wooden frame, 2 cm 

in height, which also acted as apostate from the top cover. The commercial 
screen was attached as commercially suggested. The modified Langstroth hive 
was constructed with a 15 × 55 cm aluminum plate inserted in the lateral side of 
Langstroth hive body, according to Abu Fares et al. (2008). Rectangular slots (45 × 
0.4 cm) were made in the plate with 1 cm spaces between them (Figure 1(e)).  

Five replications per treatment were used under the Completely Randomized 
Design. Hives were inspected twice per week. Whenever the first screen was 
filled with propolis, all the screens were removed and transported to the labora-
tory of the I.A.S.. Screens were placed in plastic bags and freezed (−18˚C) for 24 
h. Then, propolis removed by simply flexing the screens above a clean paper 
sheet on the laboratory bench and weighed. Four repetitions were performed 
with different screen assignment per repetition: in June 2013, September 2013, 
July 2014 and September 2014. 
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2.4. Data Analysis 

Data were subjected to log-transformation and then to one-way analysis of va-
riance, or t-test. Differences between treatment means were tested for signific-
ance with Tukey’s HSD test (P = 0.05). All analyses were conducted using JMP 
(Version 13; SAS Institute, Cary, NC).  

3. Results 

Statistical analysis showed significant differences in the collected propolis be-
tween the different screens (F4,41 = 43.21, P < 0.0001).  

Screens with 1x1mm openings collected the most propolis (29.57 ± 7.59 gr), 
followed by those with 2 × 2 openings (23.70 ± 5.63 gr) and the commercial 
screens (15.62 ± 4.05 gr), without any significant differences between them) 
(Figure 2). In the 4x4mm screens significantly less propolis was collected (1.15 ± 
0.90 gr) compared with the other screens, while in the lateral modified hives no 
propolis was collected. It has to be mentioned that bees were noticed to put 
propolis in the screens in order to seal the spaces between the wooden frames. 

Mean collection time for all the aforementioned quantities was 20.5 ± 0.5 
days. In two of the repetitions the 2 × 2 mm screens were filled faster and signed 
the removal of all the screens and, so, the beginning of the first measurement. In 
the other two, the 1 × 1 mm screens were filled faster.  

No significant differences observed between the areas (t = 0.53, P = 0.602) and 
the dates (F3,41 = 2.26, P = 0.110). 

4. Discussion 

The present study indicated the differences in the quantity of the collected pro-
polis between the different screens, or hive modifications. The plastic screens 
over the top bars were found to collect more propolis compared to hive modifi-
cations. Between the screens with the square opening, the 1 × 1 mm were the 
most preferable, followed by the 2 × 2 mm, while the 4 × 4 mm were the less 
preferable and collected significantly less propolis. Also, the first two were filled  

 

 
Figure 2. Quantity of propolis (mean ± S.E.) collected in traps from honeybees during the 
experiment (columns without common letter have significant difference). 
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faster with propolis compared with all the other treatments. The lateral hive 
modification did not collect any propolis during the first two repetitions of the 
experimental procedure. Results do not agree with Abu Fares et al. [22], who 
found that the lateral-side modification collected more propolis than the plastic 
top screen and the back-side modification. A possible explanation of this could 
be the different environmental conditions between Jordan and Greece. This ex-
planation agrees with Lebedev [23], who refers that honeybees prefer to fill with 
propolis firstly the upper part of the hive, where the main temperature loss is 
happening. Generally, temperature loss is a great stimulus for bees to collect and 
store propolis. This is supported by the difference in the quantity of the collected 
propolis (15.77 gr. per hive the yearly maximum for Jordan [22], compared with 
29.57 gr. for Greece, in only three months of experimentation in our study), if 
we take in account the lower average temperature in Greece comparing with 
Jordan.  

Results of the present study indicate that screens with smaller openings are 
collecting more propolis in shorter time. Screens with 1 × 1 mm and 2 × 2 mm 
openings collected more propolis than those with 4 × 4 openings. Furthermore, 
the first two aforementioned screens were filled with propolis faster than all the 
others. Our results agree with Lebedev [23] who refers that honeybees are much 
more active in filling smaller cracks than bigger. This may be due to the ease of 
filling the smaller cracks than compared with the bigger. 

Propolis collection from honeybees in the current study appears to be attrib-
utable primarily to use over the top bar screens, with the exception of these of 
large opening dimensions (4 × 4 mm). In the lateral side hive modification, no 
propolis was collected. Although no significant differences were found between 
the two hand-cut screens with small openings and the commercial screen, the 
first two collected more propolis in a shorter period. These results suggest a way 
in which the beekeepers can construct their own propolis collection screens with 
a much lower budget (reduced about 90%: about 0.20€ vs 3 - 7€ per screen), 
which can collect more propolis in a shorter period of time. Further studies are 
needed to elucidate the effect of other factors in propolis collection, as the race 
of the bees and other techniques. 
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