
  



Goce Delcev University - Stip 

Faculty of Agriculture 

__________________________________________________ 

 
 

 

doi.org/10.46763/JAPS201                  ISSN 2545-4447 print  

Indexed in EBSCO database              ISSN 2545-4455 on line 

Vol. 22, No. 2, Year 2024 

 
 

 

Journal of Agriculture and Plant Sciences, JAPS, Vol 22, No. 2 
 

 

 

 

 

 

Year 2024      Volume 22, Number 1 

__________________________________________________ 
 

Editorial Office 
Faculty of Agriculture, Goce Delcev University - Stip, 

Krste Misirkov Str., No.10-A, P.O. Box 201,  
2000 Stip, Republic of North Macedonia 

japs@ugd.edu.mk 

mailto:japs@ugd.edu.mk


http://js.ugd.edu.mk/index.php/YFA 
 

 

Journal of Agriculture and Plant Sciences, JAPS Vol. 22, No. 1 
 

  ISSN 2545-4447 print  

ISSN 2545-4455 on line 

Vol. 22, No. 2, Year 2024 

 

 

 

 

Editor in Chief 

Liljana Koleva Gudeva, Faculty of Agriculture, Goce Delcev University, Stip, Republic of North 

Macedonia, liljana.gudeva@ugd.edu.mk 

 

Editors 

Emilija Arsov, Faculty of Agriculture, Goce Delcev University, Stip, Republic of North Macedonia, 

emilija.arsov@ugd.edu.mk 

 

Fidanka Trajkova, Faculty of Agriculture, Goce Delcev University, Stip, Republic of North 

Macedonia, fidanka.trajkova@ugd.edu.mk 

 
Administrator 
Biljana Atanasova, Faculty of Agriculture, Goce Delcev University, Stip, Republic of North 
Macedonia, biljana.atanasova@ugd.edu.mk 
 
Technical Editing 
Slave Dimitrov 
Prof. d-r Fidanka Trajkova 
 
Language Editors  
Biljana Ivanova, MA, Senior lecturer, Faculty of Philology, Goce Delcev University, Stip, Republic 
of North Macedonia Macedonia, biljana.petkovska@ugd.edu.mk  – English language Editor 
 
Marija Sokolova, Goce Delcev University, Stip, Republic of North Macedonia Macedonia, 
marija.sokolova@ugd.edu.mk  – Macedonian language Editor 
 
 
Editorial Office 
Faculty of Agriculture, Goce Delcev University, Stip, Krste Misirkov Str., No.10-A P.O. Box 201, 
2000 Stip, Republic of North Macedonia 
japs@ugd.edu.mk 
http://js.ugd.edu.mk/index.php/YFA 

http://js.ugd.edu.mk/index.php/YFA
mailto:liljana.gudeva@ugd.edu.mk
mailto:emilija.arsov@ugd.edu.mk
mailto:fidanka.trajkova@ugd.edu.mk
mailto:biljana.atanasova@ugd.edu.mk
mailto:biljana.petkovska@ugd.edu.mk
mailto:marija.sokolova@ugd.edu.mk
mailto:japs@ugd.edu.mk
http://js.ugd.edu.mk/index.php/YFA


Editorial Board 

 

Aco Kuzelov,  
Faculty of Agriculture, Goce Delcev University, Stip,   
Republic of North Macedonia, aco.kuzelov@ugd.edu.mk 
Biljana Balabanova,  
Faculty of Agriculture, Goce Delcev University, Stip,  
Republic of North Macedonia, biljana.balabanova@ugd.edu.mk 
Danijela Raičević,  
Biotechical Faculty, University of Montenegro, Mihaila Lalica b.b., Podgorica,  
Montenegro, nelar@mail.com  
Dragan Skorić,  
Serbian Academy of Sciences and Arts, Knez Mihajlova 35, 11000 Belgrade,  
Serbia, draganskoric@sbb.rs 
Dragomir Vlcev,  
Institute of Agriculture – Karnobat,  
Bulgaria, vulchevd@abv.bg 
Hatice Gülen,  
Istinye University, Faculty of Engineering and Natural Sciences, Department of Molecular Biology and 
Genetics, Istanbul, Turkey 
Turkey, hatice.gulen@bilgi.edu.tr 
Jovica Vasin,  
Institute of Field and Vegetable Crops, Novi Sad,  
Serbia, jovica.vasin@ifvcns.ns.ac.rs 
Kiril Bahcevandziev,  
Coimbra Agricultural School, 3045-601 Coimbra,  
Portugal, kiril@esac.pt 
Klemen Lisjak,  
Agricultural Institute of Slovenia, Hacquetova ulica 17, Ljubljana,  
Slovenia, Klemen.Lisjak@kis.si 
Ljupco Mihajlov,  
Faculty of Agriculture, Goce Delcev University, Stip,  
Republic of North Macedonia, ljupco.mihajlov@ugd.edu.mk 
Marijan Bubola,  
Institute of Agriculture and Tourism, Karla Huguesa 8, 52440 Poreč,  
Croatia, marijan@iptpo.hr 
Maryna Mardar,  
Odessa National Academy of Food Technologies, Оdessa, 65039, Kanatnaya Str.,  
Ukraine, marinamardar2003@gmail.com  
Sanja Radeka,  
Institute of Agriculture and Tourism, Karla Huguesa 8, 52440 Poreč,  
Croatia, sanja@iptpo.hr 
Sasa Mitrev,  
Faculty of Agriculture, Goce Delcev University, Stip, Republic of  
North Macedonia, sasa.mitrev@ugd.edu.mk 
Shuhe Wei,  
Institute of Applied Ecology, Chinese Academy of Sciences,  
China, shuhewei@iae.ac.cn 
Violeta Dimovska,  
Faculty of Agriculture, Goce Delcev University, Stip,  
Republic of North Macedonia, violeta.dimovska@ugd.edu.mk 
Wolfram Schnäckel,  
Anhalt University of Applied Sciences, Bernburger Straße 55, 06366 Köthen,  
Germany, Wolfram.Schnaeckel@hs-anhalt.de 



CONTENT 

  

  

  

  

  

  



INTRODUCTION  
 
Climate change and environmental protection are two critical challenges of the 21st century. Data 

from measurements of climate parameters show that the climate has been changing since the earliest 
records, even before the Industrial Revolution, due to natural processes. Today, when we talk about climate 
change, we refer to the changes that have been occurring since the beginning of the 20th century and they 
are the result of human activities.  

Climate change is already having a visible effect, and numerous scientific papers and analyses 
predict and warn that it will occur even more intensively in the future. Climate change consequences are 
obvious, especially when it comes to its influence on the environment, biodiversity, plant and animal 
species, and finally human societies. Human life and societal well-being depend on natural resources, such 
as water, soil, flora and fauna. Although these resources are renewable, their unsustainable consumption 
and excessive contamination disrupt ecological balance, posing significant challenges to both nature and 
humanity. 

Agricultural production is particularly vulnerable to climate change, because it operates as an 
"open-air factory". On the other hand, agriculture itself has a significant impact on climate change. Despite 
the technological progress in agriculture, utilization of improved crop varieties, application of biotechnology 
and enhanced irrigation management, climate and soil remain key to agricultural productivity. There is 
strong evidence for increasing uncertainty and variability of yields in agricultural production due to rising 
temperature fluctuations and the prevalence of various diseases and pests.  

A growing number of studies suggest that agricultural land has the potential to mitigate the rise in 
atmospheric gases with the greenhouse effect. To address this, various global initiatives have been 
undertaken, with one promising solution being carbon sequestration in agricultural soils. The dynamics of 
carbon in the atmosphere and soil are complex and the amount of carbon that can be captured and stored 
in the soil depends on soil and crop type, implemented production practices, crop rotation, topography, and 
local climate. During photosynthesis, plants absorb carbon dioxide from the atmosphere and store it as 
carbon in their above- and below-ground biomass. At the end of their lifecycle, some of that carbon is 
released back into the atmosphere, while a portion remains stored in the soil for extended periods.  

Many conventional agricultural practices result in higher carbon emission, whereas “carbon 
agriculture” practices aim to do the opposite. Carbon agriculture involves monitoring of carbon levels stored 
in the soil as result of production practices. These practices enhance carbon sequestration and reduce 
greenhouse gas emissions, leading to increased storage or sequestration of atmospheric carbon in living 
biomass, dead organic matter, and soil. Examples of these agricultural practices include soil conservation 
or minimal soil tillage, crop rotations involving a wider range of plant species, cover crops and proper 
management of post-harvest residues.  

In this context, the Faculty of Agriculture, Goce Delcev University in Stip is participating in the 
project CARBONICA / Carbon Initiative for Climate Resilient Agriculture, funded by the European Union, 
together with three other partner institutions from the Republic of North Macedonia, six from Greece and 
four from Cyprus. 

The main objective of the project is to strengthen the regional capacity for innovation through a 
multilateral approach and establish a long-term joint strategy for research and development in the field of 
agriculture with reduced greenhouse gas emissions, with a focus on initiating solutions to the challenge of 
transition to agriculture with reduced greenhouse gas emissions, through the incorporation of available 
knowledge, modern technologies and innovative policies. The project team is committed to achieving all 
project outcomes and jointly to contribute to building a sustainable future with carbon farming innovation. 
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