
B
O
O
K

 O
F

P
R
O
C
E
E
D
I
N
G
S

AGROSYM

XVI International Scientific Agriculture Symposium

"Agrosym 2025"
Jahorina, October 2-5, 2025

sym



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BOOK OF 

PROCEEDINGS 
 

 

 

 

XVI International Scientific Agriculture Symposium 

“AGROSYM 2025” 
 

 

 

 

 

 

 

 

 
 

 

 

 

Jahorina, October 2 - 5, 2025



 

Impressum 

 

XVI International Scientific Agriculture Symposium „AGROSYM 2025“ 

 

Book of Proceedings Published by 

 

Faculty of Agriculture, University of East Sarajevo, Republic of Srpska, Bosnia and Herzegovina 

Faculty of Agriculture,University of Belgrade, Serbia 

Mediterranean Agronomic Institute of Bari (CIHEAM - Bari) Italy 

International Society of Environment and Rural Development, Japan 

Balkan Environmental Association (B.EN.A), Greece 

Centre for Development Research, University of Natural Resources and Life Sciences (BOKU), 

Austria 

Perm State Agro-Technological University, Russia 

Voronezh State Agricultural University named after Peter The Great, Russia 

Tokyo University of Agriculture, Japan 

Jiangsu University, People's Republic of China 

Shinshu University, Japan 

Faculty of Agriculture, University of Western Macedonia, Greece 

Arid Agricultural University, Rawalpindi, Pakistan 

National School of Agriculture, Meknes, Morocco 

Enterprise Europe Network (EEN) 

Faculty of Agriculture, University of Akdeniz - Antalya, Turkey 

Selçuk University, Turkey 

Department of Agriculture, Food, and Environment, University of Catania, Italy 

University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania 

Slovak University of Agriculture in Nitra, Slovakia 

Ukrainian Institute for Plant Variety Examination, Kyiv, Ukraine 

National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine 

Valahia University of Targoviste, Romania 

National Scientific Center „Institute of Agriculture of NAAS“, Kyiv, Ukraine 

Saint Petersburg State Forest Technical University, Russia 

Northwest Normal University, People's Republic of China 

University of Valencia, Spain 

Faculty of Agriculture, Cairo University, Egypt 

Tarbiat Modares University, Iran 

Chapingo Autonomous University, Mexico 

Cangzhou Normal University, People's Republic of China 

Department of Agricultural, Food and Environmental Sciences, University of Perugia, Italy 

Higher Institute of Agronomy, Chott Mariem-Sousse, Tunisia 

Watershed Management Society of Iran 

Institute of Animal Science - Kostinbrod, Bulgaria 

University Joseph Ki-Zerbo, Burkina Faso 

University Abdou Moumouni, Niger 

SEASN- South Eastern Advisory Service Network, Croatia 

Faculty of Economics Brcko, University of East Sarajevo, Bosnia and Herzegovina 

Biotechnical Faculty, University of Montenegro, Montenegro 

Faculty of Agriculture, University of Zagreb, Croatia 

Institute of Field and Vegetable Crops, Serbia 

Institute of Lowland Forestry and Environment, Serbia 



 

Institute for Science Application in Agriculture, Serbia 

Agricultural Institute of Republic of Srpska - Banja Luka, Bosnia and Herzegovina 

Maize Research Institute “Zemun Polje”, Serbia 

Faculty of Agriculture, University of Novi Sad, Serbia 

Institute for Animal Science, Ss. Cyril and Methodius University in Skopje, Northern Macedonia 

Academy of Engineering Sciences of Serbia, Serbia 

Balkan Scientific Association of Agricultural Economics, Serbia 

Institute of Agricultural Economics, Serbia 
  



 

 

 

 

 

 

 

 

 

Editor in Chief 

 

Hamid El Bilali 

 

Tehnical editors 

 

Sinisa Berjan 

Milan Jugovic 

Rosanna Quagliariello 

 

Website: 

http://agrosym.ues.rs.ba 

 

 

 

 

 

 

 

 
CIP -  Каталогизација у публикацији 

Народна и универзитетска библиотека 

Републике Српске, Бања Лука 

 

631(082)(0.034.2) 

 

INTERNATIONAL Scientific Agriculture Symposium 

"AGROSYM" (16 ; 2025 ; Jahorina) 

    Book of Proceedings [Електронски извор] / XVI International 

Scientific Agriculture Symposium "AGROSYM 2025", Jahorina, October 

2- 5, 2025 ; [editor in chief Hamid El Bilali]. - Onlajn izd. - El. zbornik. - 

East Sarajevo : Faculty of Agriculture, 2025 

 

Системски захтјеви: Нису наведени. - Način pristupa (URL): Način 

pristupa 

(URL): https://agrosym.ues.rs.ba/article/showpdf/BOOK_OF_PROCE

EDINGS_2025_FINAL.pdf. - Ел. публикација у ПДФ формату опсега 

1121 стр. - Насл. са насловног екрана. - Опис извора дана 20.11.2025. 

- Библиографија уз сваки рад. - Регистар. 

 

ISBN 978-99976-070-5-8 

 

COBISS.RS-ID 14353894 

 

  



Proceedings of the XVI International Scientific Agricultural Symposium “Agrosym 2025” 

826 

THE INFLUENCE OF WEATHER ON THE QUALITY OF HONEY IN RASINA 

REGION FOR THE PERIOD OF 2019-2024 

Goran JEVTIĆ1, Snežana BABIĆ1, Snežana ANĐELKOVIĆ1, Đorđe LAZAREVIĆ1, Mirjana 

PETROVIĆ1, Vladimir ZORNIĆ1, Kazimir MATOVIĆ2 

1Institute for Forage Crops - Kruševac, Serbia 
2Veterinary Specialist Institute - Kraljevo, Serbia 

*Corresponding author: goran.jevtic@ikbks.com 

 

Abstract 

 

The paper monitored the influence of weather conditions (temperature, air humidity, sunshine 

and rainfall) on the quality of acacia honey, meadow honey and honeydew in the period 2019-

2024. from the territory of the Rasin district in Serbia. Weather conditions were monitored both 

throughout the year and for 30 days during the acacia flowering. The parameters of honey 

quality were determined according to the methods of the Rulebook on the quality of honey and 

other bee products (2015). According to this rulebook, the following parameters of honey 

quality were determined: the amount of water, free acids, reducing sugars, sucrose, substances 

insoluble in water, hydroxymethylfurfural (HMF), diastase activity and electrical conductivity. 

When it comes to the weather in this period, two years stand out. One of these was 2024, dry 

and warm with high temperatures, low humidity and little precipitation. The other is 2023, 

which was warm and humid, when a high average temperature was measured, but also the 

highest amount of precipitation and the highest air humidity. After the weather conditions were 

followed 30 days since the flowering of acacia, we concluded that the year 2022 was the 

warmest, and that the other parameters were the highest in 2023. The weather conditions, in all 

three analyzed types of honey, had the greatest influence on the amount of water and the amount 

of free acids. In 2023, all three types of honey had the most water and the most free acids. 

Acacia honey had slightly more water in 2021 and less sucrose in 2023. Honeydew has an 

increased content of free acids and their presence in honey does not depend much on weather 

conditions. 

 

Keywords: acacia, meadow honey, honeydew, weather conditions, yield, honey quality. 

 

Introduction 

 

Honey is a natural sweet liquid created by honeybees by collecting: nectar from flowering 

plants, exudates from plants (honeydew) or exudates from insects that feed on plants 

(honeydew). Honey is a complex mixture that contains nutritious compounds and bioactive 

substances. It mainly consists of carbohydrates (primarily glucose and fructose) and water, and 

also contains proteins, enzymes, organic acids, amino acids, vitamins, minerals. In addition, it 

also contains aromatic and fragrant substances, polyphenols, pigments, beeswax and pollen that 

affect its color, smell and taste. Honey contains over 200 different compounds (Ferreira et al., 

2009). Thanks to this composition, in addition to its nutritional properties, honey also has 

medicinal value, especially when it is used continuously. According to the EU standard (Codex 

Alimentarius), only the product of the Apis mellifera L. honey bee can be called honey 

(Bradbear, 2009; Buba et al., 2013; Pavlova et al., 2018). Honey division is based on: origin 

(floral or honeydew), number of plants from which it was collected (monofloral or polyfloral), 

methods of obtaining (squeezed, pressed, extracted, honeycomb honey, honey in pieces), 

processing (crystallized, granulated, creamy honey) and according to purpose (table honey and 
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industrial or bakery honey) (Bradbear, 2009; Alvarez-Suarez et al. 2014). Natural honey 

represents the most complete and highest-quality food for both honey bees and humans.  

The chemical composition, physical properties, color, aroma and taste of honey depend 

primarily on the botanical and geographical origin of the plants from which it was collected. In 

addition, they also depend on climatic conditions, the types of bees that collect it, as well as on 

the way of preservation (Pascoal, 2013; Islam et al., 2020), collection, treatment, manipulation, 

packaging and storage (Pavlova et al., 2018). The quality of honey is also influenced by the 

altitude at which the apiary is located at the time of honey collection (Bouhala et al., 2020; Turk 

and Sen 2021; Jevtić et al., 2023). In addition to affecting the activity of plants in nectar 

secretion (Schweitzer et al., 2013), the amount of honey collected by bees (Solovev, 2020), 

climatic conditions also affect the quality of the obtained honey (Escuredo et al., 2013).  

The goal of this research was to determine how weather conditions (temperature, humidity, 

sunshine and rainfall) affected the quality of acacia honey, meadow honey and honeydew in the 

Rasin region in Central Serbia for the period of 2019-2024. 

 

Material and methods 

  

The paper analyzed acacia, meadow and forest honey (honeydew) from the territory of the 

Rasin region for the period of 2019-2024. The honey was obtained from the area bordered on 

the east by the Mojsinj Mountains and Jastrebac, on the south and west by the Kopaonik and 

Goč, and on the north by the Resava Mountains. A total of 180 honey samples were analyzed, 

30 per year. Table 1 shows the number of samples for each type of honey by year of research. 

 

Table 1. Number of samples of acacia, meadow honey and honeydew in the period of 2019-

2024. 

 

Concerning the physico-chemical parameters of honey quality, the following were determined: 

amount of water, free acids, reducing sugars, sucrose, substances insoluble in water, HMF 

(hydroxymethyl-furfural) diastase activity, and electrical conductivity. All parameters were 

determined by appropriate methods according to the Rulebook on the quality of honey and other 

bee products (Official Gazette of RS, 2015). Each sample was run in three replications. Climatic 

parameters (temperature, air humidity, sunshine and rainfall) were monitored at the climatic 

station of the Institute for Forage Crops Kruševac at the Mačkovac-Globoder location. The 

measuring point of this climate station is located 140 cm above the ground, and readings were 

taken at every 60 minutes, a total of 24 times a day. 

ANOVA was done using computer program Statistica 12.0 (StatSoft) in completely randomised 

design in three replications. 

  

Year Acacia honey Meadow honey Honeydew 

2019 11 15 4 

2020 13 13 4 

2021 23 4 3 

2022 22 5 3 

2023 18 9 3 

2024 21 6 3 

Total 108 52 20 
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Results and discussion 

 

Table 2 shows the average values of climatic parameters in the observed period. When it comes 

to air temperature, two years stand out: 2021, with the lowest average temperature and 2024, 

with the highest average temperature. Air humidity was very uniform in all of the years and 

ranged from 71-73% except in 2023. when it was significantly higher (Table 2). There was a 

similar situation with sunshine, with the note that the highest value was recorded in 2024. When 

looking at the amount of water sediment, the least amount of rainfall was in 2024 (481 mm). 

This was also the warmest year. It is interesting to point out that the second warmest year (2023) 

had the most precipitation. Of the two warmest years, one had the most (2023) and the other 

had the least precipitation (2024). A lot of precipitation was also recorded during 2020. 

 

Table 1. Average temperature, air humidity, sunshine, total amount of rainfall and yield of 

honey in Rasin region for the period of 2019-2024. 

 

As much as the weather conditions during the year are important for the activity of bees and the 

yield of honey, they are even more important during the flowering period of acacia. This 

becomes especially important if it is known that acacia honey makes up 60-70% of the honey 

produced in Serbia. In some parts of Serbia, bees provide surplus honey exclusively on acacia 

pasture. 

Climatic conditions at the time of acacia flowering were quite different from the annual 

climates. This is especially characteristic of 2024, the hottest and driest year. This year, due to 

the early flowering of acacia (already in mid-April), which has never happened until now 

(personal observation of the author), the lowest temperature and the least amount of sunlight 

during the period of acacia flowering were measured. But the precipitation was quite sufficient, 

so almost ¼ of the annual precipitation fell in these 30 days (Table 3).  

 

Table 3. Average temperature, air humidity, sunshine and total amount of precipitation during 

acacia flowering in Rasin region in the period of 2019-2024. 

Time of measuring Temperature (0C) 
Air humidity 

(%) 
Sunshine 

Total amount of 

precipitation (mm) 

1.-30.05.2019. 14,58 72,12 38,24 89,2 

8.5.-7.6.2020. 15,94 75,48 38,07 125,6 

15.5.-14.6.2021. 16,40 69,02 40,95 83,4 

10.5-9.6.2022. 19,09 67,42 40,04 112,4 

14.5-13.6.2023. 18,59 82,12 43,94 232,0 

14.4-14.5.2024. 12,96 67,48 14,68 107,1 

Average 16,26 72,27 35,99 124,95 

 

In 2023, during the flowering of acacia, was recorded the highest rainfall amount even though 

the sunshine was the greatest, which is a bit illogical (apparently it rained during the night). In 

this year, it rained three times more than in 2021, with the least amount of rain during the 

flowering time of acacia. The acacia honey obtained during this period was of uniform 

Year Temperature (0C) 
Air humidity 

(%) 
Sunshine 

Total amount of 

precipitation (mm) 

2019 11,98 71,24 30,12 556 

2020 11,35 73,64 30,99 788 

2021 11,20 71,34 30,79 634 

2022 11,52 72,77 30,63 636 

2023 12,24 81,82 29,60 821 

2024 13,29 71,27 35,41 481 

Average 11,93 73,68 31,26 652,67 
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(excellent) quality (Table 4). All analyzed acacia honey samples met the requirements of both 

domestic and EU standards. Apart from the amount of reducing sugars, all other analyzed honey 

quality parameters differed statistically significantly (p<0.05) depending on the year they were 

obtained. The amount of water in acacia honey was the highest in 2023 (rainy) year, and the 

lowest in 2022 (highest temperature during acacia flowering). Similar to water amount, free 

acids were the highest in the rainy year (2023) and increased in 2021 (year with the least 

precipitation during acacia flowering). Other years did not differ significantly for this 

parameter. The amount of sucrose in acacia honey was the lowest in the rainy year (2023), and 

the highest in 2019 with little precipitation both during acacia flowering and throughout the 

year. Other observed parameters of honey quality differ statistically significantly depending on 

the year of observation. However, climatic factors do not have a decisive influence on the 

differences between them. Matters insoluble in water are exactly the same in both the rainy 

(2023) and dry (2024) years. HMF is the highest in the first two observed years (which do not 

stand out climatically), while it is uniform in the others. 

 

Table 4. Quality parameters of acacia honey in Rasin region in the period of 2019-2024. 

 

Year 

 

Water (%) 

Free acids 

(meq/kg) 

Reducing 

sugars 

(%) 

 

Sucrose (%) 

Matters 

insoluble in 

water 

(%) 

 

HMF 

 

Diastase 

activity 

Electrical 

conductivity 

(μS/cm) 

2019 16,58±0,21bc 10,19±0,36c 69,51±0,23 3,76±0,22a 0,024±0,002bc 5,68±0,44a 12,5±0,8d 181±8,8ab 

2020 16,58±0,21bc 10,29±0,61c 69,73±0,25 3,70±0,10ab 0,021±0,001c 6,27±0,41a 13,1±0,7cd 165±5,0bc 

2021 17,29±0,17ab 13,57±0,63b 69,68±0,25 3,04±0,11cd 0,027±0,001bc 3,82±0,15cd 15,1±0,4b 139±2,6d 

2022 16,57±0,18c 11,35±0,46c 68,86±0,30 3,15±0,16c 0,030±0,002ab 3,58±0,06d 18,5±0,6a 182±5,3a 

2023 17,74±0,30a 19,30±0,52a 68,93±0,40 2,68±0,13d 0,034±0,005a 4,35±0,21bc 16,0±0,6b 181±6,4ab 

2024 16,77±0,20bc 11,45±0,40c 69,60±0,57 3,24±0,13bc 0,036±0,004a 4,95±0,24b 14,7±0,5bc 159±4,4c 

p value 0.004* 0.000* 0.519 ns 0.000* 0.003* 0.000* 0.000* 0.000* 

Average 16,922 12,692 69,385 3,2262 0,0287 5,795 15,217 174,97 

 

Similar to acacia and meadow honey, it met both domestic and foreign quality standards (Table 

5). Meadow honey had the most water in the rainy year (2023), and in the warmest year 2024, 

the highest percentage of reducing sugars. Meadow honey had the most free acids and the 

highest diastase number in 2021, and then it had the least sucrose. This honey had the highest 

electrical conductivity in 2022. 

 

Table 5. Quality parameters of meadow honey in Rasin region in the period of 2019-2024. 

 

Year 

 

Water (%) 

Free acids 

(meq/kg) 

Reducing 

sugars 

(%) 

 

Sucrose 

(%) 

Matters 

insoluble in 

water 

(%) 

 

HMF 

 

Diastase 

activity 

Electrical 

conductivity 

(μS/cm) 

2019 16,7±0,2bc 19,0±1,4c 68,2±0,5 3,39±0,22a 0,029±0,002a 4,89±0,32b 22,3±1,7b 500±35,5a 

2020 16,5±0,2bc 15,7±2,0c 68,4±0,5 3,41±0,24a 0,020±0,001b 5,93±0,45a 19,1±1,5b 351±62,4b 

2021 16,9±0,4abc 32,6±2,2a 69,7±0,4 1,76±0,30b 0,027±0,005ab 4,47±0,54b 34,7±2,9a 494±19,8ab 

2022 17,1±0,2ab 19,0±2,9bc 67,5±1,2 3,76±0,46a 0,024±0,002ab 3,75±0,18b 19,9±1,8b 429±86,0ab 

2023 17,8±0,3a 29,5±1,1a 68,6±0,4 2,99±0,11a 0,020±0,001b 4,41±0,34b 21,2±1,3b 299±13,9b 

2024 16,1±0,3c 25,1±1,4ab 69,5±0,8 3,52±0,34a 0,028±0,001a 4,07±0,44b 22,2±1,7b 425±26,0ab 

p value 0.004* 0.000* 0.418 ns 0.018* 0.001* 0.010* 0.003* 0.039* 

Average 16,853 23,880 67,892 3,210 0,0247 4,653 23,380 447,95 

 

Except for the amount of reducing sugars where the differences were not significant, for all 

other characteristics the differences were statistically significant depending on the year of 

observation (Table 5). 

The weather may have had the least effect on honeydew. However, only the differences in the 

amount of HMF were not statistically significant, the others were (Table 6). Overall, honeydew 
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has the least water of all analyzed honeys, but in the rainy year it had the most water compared 

to all other honey samples. In the dry year, honeydew had by far the least amount of water, even 

when considering the other two types of honey (acacia and meadow). We note that during 2022 

and 2023, the content of reducing sugars in the honeydew increased, and diastase activity and 

electrical conductivity decreased. This situation probably did not arise under the influence of 

climatic factors, but the bees collected along with the honeydew some meadow or even acacia 

honey. 

  

Table 6. Quality parameters of honeydew in Rasin region in the period of 2019-2024. 

 

Year 

 

Water (%) 

Free acids 

(meq/kg) 

Reducing 

sugars 

(%) 

 

Sucrose (%) 

Matters 

insoluble in 

water 

(%) 

 

HMF 

 

Diastase 

activity 

Electrical 

conductivity 

(μS/cm) 

2019 16,2±0,4bc 22,3±1,6b 64,3±0,5 4,20±0,41a 0,037±0,003a 3,50±0,01 41,0±2,3ab 1058±67ab 

2020 16,4±0,4b 32,5±3,3a 64,4±1,2 4,18±0,41a 0,025±0,003b 3,86±0,48 33,7±0,5bc 1122±86a 

2021 16,2±0,8bc 37,4±3,1a 66,7±0,4 3,20±0,37abc 0,027±0,006ab 3,62±0,12 50,2±6,9a 903±76ab 

2022 15,7±0,2bc 30,2±3,2ab 68,0±0,1 3,03±0,14bc 0,030±0,001ab 3,50±0,01 24,7±1,4cd 843±13b 

2023 18,7±0,2a 30,4±1,7ab 68,4±0,4 2,17±0,40c 0,020±0,001b 3,50±0,01 18,7±2,2d 945±46ab 

2024 14,9±0,5c 30,5±0,4ab 63,7±3,0 3,22±0,38abc 0,020±0,000b 4,19±0,34 35,1±2,4b 1097±85a 

p value 0.002* 0.039* 0.107ns 0.016* 0.028* 0.858ns 0.000* 0.043* 

Average 16,158 30,803 65,700 3,308 0,0265 4,655 34,838 1006,5 

 
Conclusions 

 

After analyzing the impact of weather conditions on the yield and quality of honey in the period 

of 2019-2024, we can draw the following conclusions: 

- the common characteristic of all honeys is that in 2023 (rainy year) they had the highest 

percentage of water and the lowest percentage of sucrose. 

- meadow honey and honeydew had the most acids in 2021 (year with the lowest temperature), 

and acacia in 2023 (rainy year). 

- the amount of reducing sugars in honey did not differ statistically significantly regardless of 

the climatic conditions of the year in which they were obtained. 

- other parameters of honey quality had significant differences depending on the year of 

observation, but they were more influenced by some other factors (method of preserving, types 

of honey, etc.) in relation to the climatic conditions in that year. 
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