


INSTITUTE OF AGRICULTURAL ECONOMICS 
BELGRADE

Volgina Street no. 15, 11060 Belgrade, Serbia
Phone/Fax: +381 (0) 11 69 72 858

Phone: +381 (0) 11 69 72 848

Е-mail:
office@iep.bg.ac.rs

Internet address: 
www.iep.bg.ac.rs

International Scientific Conference

SUSTAINABLE AGRICULTURE 
AND RURAL DEVELOPMENT 

III

THEMATIC PROCEEDINGS

February, 2023

Belgrade, Serbia



Publisher:

Institute of Agricultural Economics, Belgrade, Serbia

Editors:

Jonel Subić, Ph.D.
Predrag Vuković, Ph.D.

Jean Vasile Andrei, Ph.D.

Technical arrangement and printing:

SZR NS MALA KNJIGA +
Zetska Street no. 15, 

21000 Novi Sad, Republic of Serbia,
Phone: +381 21 64 00 578

Technical preparation and typesetting:
Vladimir Sokolović

Printing: 200

ISBN 978-86-6269-123-1

ISBN (e-book) 978-86-6269-124-8

The publisher is not responsible for the content of the scientific paper works 
and opinions published in the Thematic Proceedings.  

They represent the authors’ point of view.

Publication of Thematic Proceedings was financially supported  
by the Ministry of Science, Technological Development and Innovation 

of the Republic of Serbia.



iii

O r g a n i z e r s 

INSTITUTE OF AGRICULTURAL ECONOMICS, BELGRADE - SERBIA

C o - o r g a n i z e r s   

NATIONAL TEAM FOR THE REVIVAL OF SERBIAN VILLAGES, BELGRADE - SERBIA 
CHAMBER OF COMMERCE AND INDUSTRY OF SERBIA, BELGRADE - SERBIA 
COUNCIL FOR SMART AGRICULTURE - CHAMBER OF COMMERCE AND INDUSTRY 
OF BELGRADE - SERBIA 
FACULTY OF AGRICULTURE, BELGRADE - SERBIA
FACULTY OF AGRICULTURE, NOVI SAD - SERBIA 
FACULTY OF AGRICULTURE, KRUŠEVAC - SERBIA
FACULTY OF ECONOMICS, BELGRADE - SERBIA  
FACULTY OF ECONOMICS, SUBOTICA - SERBIA
FACULTY OF ECONOMICS, KRAGUJEVAC - SERBIA  
FACULTY OF ECONOMICS, KOSOVSKA MITROVICA – SERBIA
FACULTY OF HOTEL MANAGEMENT AND TOURISM, UNIVERSITY OF KRAGUJEVAC, 
VRNJAČKA BANJA - SERBIA 
FACULTY OF APPLIED MANAGEMENT, ECONOMICS AND FINANCE (MEF), 
BELGRADE - SERBIA
FACULTY OF ECONOMICS AND ENGINEERING MANAGEMENT, UNIVERSITY 
BUSINESS ACADEMY, NOVI SAD - SERBIA
FACULTY FOR BIOFARMING, MEGATREND UNIVERSITY, BAČKA TOPOLA - SERBIA 
UNIVERSITY ”ALFA BK”, BELGRADE - SERBIA
UNIVERSTIY “SINGIDUNUM”, BELGRADE - SERBIA
UNIVERSITY “UNION – NIKOLA TESLA”, BELGRADE - SERBIA	
UNIVERSITY EDUCONS, NOVI SAD - SERBIA	
FACULTY FOR DIPLOMACY AND SECURITY, BELGRADE - SERBIA
FACULTY FOR EUROPEAN BUSINESS AND MARKETING, BELGRADE - SERBIA
INSTITUTE MIHAJLO PUPIN, BELGRADE - SERBIA
INSTITUTE OF ECONOMIC SCIENCES, BELGRADE - SERBIA  
INSTITUTE FOR SCIENCE APPLICATION IN AGRICULTURE, BELGRADE - SERBIA
INSTITUTE FOR THE STUDY OF MEDICINAL HERBS “DR JOSIF PANČIĆ”, BELGRADE 
- SERBIA
INSTITUTE OF FORESTRY, BELGRADE - SERBIA
INSTITUTE OF FIELD AND VEGETABLE CROPS, NOVI SAD - SERBIA
THE FRUITE RESEARCH INSTITUTE, ČAČAK - SERBIA
INSTITUTE FOR VEGETABLE CROPS, SMEDEREVSKA PALANKA - SERBIA
INSTITUTE OF INFORMATION TECHNOLOGIES, KRAGUJEVAC - SERBIA
INSTITUTE FOR SOIL, BELGRADE - SERBIA
INSTITUTE FOR FORAGE CROPS, KRUŠEVAC - SERBIA
NOVI SAD BUSINESS SCHOOL, NOVI SAD - SERBIA
ASSOCIATION OF THE ECONOMIST OF BELGRADE, BELGRADE - SERBIA



iv

DEVELOPMENT ACADEMY OF SERBIAN AGRICULTURE (RAPS), BELGRADE - SERBIA
BALKAN SCIENTIFIC ASSOCIATION OF AGRICULTURAL ECONOMIST, BELGRADE - 
SERBIA 
COOPERATIVE UNION OF SERBIA, BELGRADE - SERBIA
COOPERATIVE UNION OF VOJVODINA, NOVI SAD - SERBIA
AGRICULTURAL EXTENSION SERVICES OF BELGRADE, BELGRADE - SERBIA
AGRICULTURAL EXTENSION SERVICES OF KOLARI, SMEDEREVO - SERBIA
AGRICULTURAL CHEMICAL HIGH SCHOOL, MUNICIPALITY OBRENOVAC - SERBIA
FACULTY OF AGRO-FOOD AND ENVIRONMENTAL ECONOMICS, BUCHAERST 
UNIVERSITY OF ECONOMIC STUDIES, BUCHAREST - ROMANIA 
STAVROPOL STATE AGRARIAN UNIVERSTIY, STAVROPOL - RUSSIAN FEDERATION 
FACULTY OF SOCIAL AND CULTURAL SERVICE AND TOURISM, STAVROPOL STATE 
AGRARIAN UNIVERSITY, STAVROPOL - RUSSIAN FEDERATION
CENTER FOR STUDY AND RESEARCH FOR AGROFORESTY BIODIVERSTITY, 
BUCHAREST - ROMANIA
NATIONAL INSTITUTE FOR ECONOMIC RESEARCH “COSTIN C. KIRITESCU”, 
ROMANIAN ACADEMY, BUCHAREST - ROMANIA 
UNIVERSITY OF AGRONOMIC SCIENCES AND VETERINARY MEDICINE OF 
BUCHAREST (USAMV), BUCHAREST - ROMANIA
RESEARCH CENTRE FOR SUSTAINABLE RURAL DEVELOPMENT OF ROMANIA, 
ROMANIAN ACADEMY, TIMISOARA - ROMANIA
FACULTY OF ADMINISTRATION AND BUSINESS, UNIVERSITY OF BUCHAREST, 
BUCHAREST - ROMANIA
FACULTY OF AGRICULTURE, UNIVERSITY OF BANJA LUKA, BANJA LUKA - BOSNIA 
AND HERZEGOVINA
UNIVERSTIY OF BJELJINA, BJELJINA - BOSNIA AND HERZEGOVINA
INSTITUTE OF AGRICULTURAL AND FOOD ECONOMICS - NATIONAL RESEARCH 
INSTITUTE, WARSAW - POLAND
INSTITUTE OF AGRICULTURE DEVELOPMENT IN CENTRAL AND EASTERN EUROPE 
(IAMO), HALLE - GERMANY
FEDERAL INSTITUTE OF AGRICULTURAL ECONOMICS, VIENNA - AUSTRIA 
AGRICULTURAL ACADEMY, INSTITUTE OF AGRICULTURAL ECONOMICS, SOFIA - BULGARIA
AGRICULTURAL ACADEMY, DOBRUDZHA AGRICULTURAL INSTITUTE, DOBRUDZHA 
- BULGARIA 
NATIONAL INSTITUTE FOR ECONOMIC RESEARCH, CHISINAU - MOLDOVA 
INSTITUTE OF AGRICULTURAL ECONOMICS, BUCHAREST - ROMANIA 
INSTITUTE FOR AGRICULTURE ECONOMICS AND RURAL DEVELOPMENT (ICEADR), 
BUCHAREST - ROMANIA 
ISCTE - UNIVERSITY INSTITUTE OF LISBON, LISBON - PORTUGAL
BALKAN ENVIRONMENTAL ASSOCIATION (B.EN.A.), THESSALONIKI - GREECE
RESEARCH NETWORK ON RESOURCES ECONOMICS AND BIOECONOMY (RebResNet), 
PLOIESTI - ROMANIA
INNOVATION AND ENTERPRENEURSHIP CENTER TEHNOPOLIS, NIKŠIĆ - MONTENEGRO
SWG – REGIONAL RURAL DEVELOPMENT STANDING WORKING GROUP IN SOUTH 
EASTERN EUROPE, SKOPJE - THE NORTH MACEDONIA 



v

H O N O R A R Y   B O A R D

•	 Jelena Begović, Ph.D., Minister of Science, Technological Development and Innovation of 
the Republic of Serbia.

•	 Jelena Tanasković, Minister of Agriculture, Forestry and Water Management of the Republic of Serbia.
•	 Milan Krkobabić, Minister of Rural Welfare, Co-president of the National Team for the Re-

vival of Serbian Villages.
•	 Academician Dragan Škorić Ph.D., President of the Academic Committee for the Village of 

the Serbian Academy of Sciences and Arts (SANU), Co-president of the National Team for the 
Revival of Serbian Villages, Belgrade - Serbia.

•	 Prof. Nicolae Istudor, Ph.D., Rector of the Bucharest University of Economic Studies, Bucha-
rest – Romania.

•	 Alexander Trukhachev, Ph.D., Vice -Rector of the Stavropol State Agrarian University, Stav-
ropol - Russian Federation.

•	 Marko Čadež, President of the Chamber of Commerce and Industry of Serbia, Belgrade – Serbia.
•	 Prof. Marijana Dukić Mijatović, Ph.D., State Secretary of the Ministry of Education of the 

Republic of Serbia.
•	 Dragan Stevanović, State Secretary of the Ministry of Construction, Transport and Infrastruc-

ture of the Republic of Serbia.
•	 Marina Soković, Ph.D., Assistant Minister in the Ministry of Science, Technological Develop-

ment and Innovation of the Republic of Serbia.
•	 Aleksandar Bogićević, Assistant Minister in the Ministry of Agriculture, Forestry and Water 

Management of the Republic of Serbia.
•	 Prof. Snežana Janković, Ph.D., Council for Smart Agriculture - Chamber of Commerce and 

Industry of Belgrade, Belgrade – Serbia. 
•	 Prof. Snežana Bogosavljević Bošković, Ph.D., Faculty of Agronomy, Čačak - Serbia.
•	 Prof. Nedeljko Tica, Ph.D., Dean of the Faculty of Agriculture, Novi Sad - Serbia.
•	 Prof. Dušan Živković, Ph.D., Dean of the Faculty of Agriculture, Belgrade - Serbia.
•	 Prof. Ivan Filipović, Ph.D., Dean of the Faculty of Agriculture, Kruševac - Serbia.
•	 Prof. Žaklina Stojanović, Ph.D., Dean of the Faculty of Economics, Belgrade - Serbia.
•	 Prof. Milena Jakšić, Ph.D., Dean of the Faculty of Economics, Kragujevac - Serbia.
•	 Prof. Nebojša Gvozdenović, Ph.D., Dean of the Faculty of Economics, Subotica - Serbia.
•	 Prof. Zorica Vasiljević, Ph.D., Faculty of Agriculture, Belgrade - Serbia.
•	 Prof. Aleksandar Rodić, Ph.D., Head of Robotics Department, Institute „Mihailo Pupin“, Bel-

grade - Serbia.
•	 Prof. Igor Tomašević, Ph.D., Managing Board of the Institute of Agricultural Economics, Bel-

grade - Serbia.
•	 Prof. Drago Cvijanović, Ph.D., Dean of the Faculty of Hotel Management and Tourism, Uni-

versity of Kragujevac, Vrnjačka Banja - Serbia.
•	 Prof. Aleksandar Andrejević, Ph.D., Rector of the University „EDUCONS“, Novi Sad - Serbia.
•	 Prof. Gorica Cvijanović, Ph.D., Dean of the Faculty for Bio-farming, Megatrend University, 

Bačka Topola - Serbia.
•	 Prof. Koviljko Lovre, Ph.D., President of Serbian Association of Agricultural Economists, Bel-

grade - Serbia.



vi

•	 Prof. Dragan Soleša, Ph.D., Rector of the University Business Academy, Novi Sad - Serbia.
•	 Prof. Maja Ćuk, Ph.D., Rector of the University ”Alfa BK”, Belgrade - Serbia.
•	 Prof. Goranka Knežević, Ph.D., Rector of the University “Singidunum”, Belgrade - Serbia.
•	 Prof. Nebojša Zakić, Ph.D. Rector of the University „Union - Nikola Tesla“, Belgrade - Serbia.
•	 Prof. Radojica Lazić, Ph.D., Dean, Faculty for Diplomacy and Security, University Union 

“Nikola Tesla”, Belgrade – Serbia.
•	 Prof. Tomislav Brzaković, Ph.D., Dean of the Faculty of Applied Management, Economics and 

Finance, Belgrade - Serbia.
•	 Prof. Marko Carić, Ph.D., Dean, Faculty of Economics and Engineering Management, 

University Business Academy, Novi Sad - Serbia.
•	 Prof. Milija Zečević, Ph.D., Rector, European University, Belgrade - Serbia.
•	 Prof. Nikola Milićević, Ph.D., Faculty of Economics, Subotica - Serbia.
•	 Prof. Nikola Tomašević, Ph.D., Director, Institute Mihajlo Pupin, Belgrade - Serbia. 
•	 Jovan Zubović, Ph.D., Director, Institute of Economic Sciences, Belgrade - Serbia.
•	 Rade Jovanović, Ph.D., Director, Institute for Appliance of Science in Agriculture, Belgrade 

- Serbia.
•	 Miodrag Tolimir, Ph.D., Director, Maize Institute “Zemun Polje”, Belgrade - Serbia.
•	 Ljubinko Rakonjac, Ph.D., Director, Institute of Forestry, Belgrade - Serbia.
•	 Milan Lukić, Ph.D., Director, Institute “Dr Josif Pančić”, Belgrade - Serbia.
•	 Prof. Jegor Miladinović, Ph.D., Director, Institute of Field and Vegetable Crops, Novi Sad - Serbia.
•	 Darko Jevremović, Ph.D., Director, Fruit Research Institute, Čačak - Serbia.
•	 Nenad Đurić, Ph.D., Director, Institute for Vegetable Crops, Smederevska Palanka - Serbia.
•	 Prof. Zoran Marković, Ph.D., Director, Institute of Information Technologies, Kragujevac - Serbia.
•	 Mira Milinković, Ph.D., Director, Institute for Soil, Belgrade - Serbia.
•	 Zoran Lugonjić, Ph.D., Director, Institute for Forage Crops, Kruševac - Serbia.
•	 Prof. Jelena Damjanović, Ph.D., Director, Novi Sad Business School, Novi Sad - Serbia.
•	 Prof. Gojko Rikalović, Ph.D., Presidnet, Association of the Economists of Belgrade, Belgrade 

- Serbia.
•	 Prof. Drago Cvijanović, Ph.D., President, Council of Development academy of Serbian Agri-

culture (RAPS), Belgrade - Serbia. 
•	 Prof. Goran Maksimović, Ph.D., President of Balkan Scientific Association of Agricultural 

Economist, Belgrade - Serbia. 
•	 Aleksandar Bogunović, Secretary of the Association for Plant Production and Food Industry - 

Chamber of Commerce and Industry of Serbia, Belgrade - Serbia.
•	 Miodrag Veseli, Council for Smart Agriculture - Chamber of Commerce and Industry of 

Belgrade - Serbia.
•	 Milica Janković, Director, Agricultural Extension Service Belgrade - Serbia.
•	 Goran Pavlović, Director, Agricultural Extension Service Kolari - Serbia.
•	 Dragoljub Zlatanović, Director, Agricultural chemical high school, Obrenovac - Serbia.
•	 Nikola Mihailović, President, Cooperative Union of Serbia, Belgrade - Serbia
•	 Jelena Nestorov Bizonj, President of the Cooperative Union of Vojvodina, Novi Sad - Serbia.
•	 Mariana Golumbeanu, Ph.D., Vice president of the Balkan Environmental Association 

(B.EN.A.), Thessaloniki - Greece.



vii

•	 Prof. Thomas Resl, Director of the Federal Institute of Agricultural Economics, Rural and 
Mountain Research, Vienna - Austria. 

•	 Prof. Luminita Chivu, Ph.D., Director, National Institute for Economic Research “Costin C. 
Kiritescu”, Romanian Academy, Bucharest - Romania. 

•	 Prof. Gabriel Popescu, Ph.D., Director of the Center for Study and Research for Agroforestry 
Biodiverstiy (CSCBAS), Bucharest - Romania.

•	 Prof. Mirela Stoian, Ph.D., Dean, Faculty of Agro-Food and Environmental Economics, Bu-
charest University of Economic Studies, Bucharest - Romania. 

•	 Prof. Nicoleta Mateoc Sirb, Ph.D., Director, Research Centre for Sustainable Rural Develop-
ment of Romania, Romanian Academy, Timisoara - Romania.

•	 Prof. Andrei Jean Vasile, Ph.D., President of the Research Network on Resources Economics 
and Bioeconomy (RebResNet), Ploiesti - Romania.

•	 Prof. Razvan Papuc, Ph.D., Dean, Faculty of Administration and Business, University of Bu-
charest, Bucharest - Romania.

•	 Prof. Sorin Mihai Cimpeanu, Ph.D., Rector, University of Agronomic Sciences and Veterinary 
Medicine of Bucharest (USAMV), Bucharest – Romania.

•	 Prof. Anna Ivolga, Ph.D., Faculty of Social and Cultural Service and Tourism, Stavropol State 
Agrarian University, Stavropol - Russian Federation.

•	 Prof. Marian Podstawka, Ph.D., Director of the Institute of Agricultural and Food Economics 
- National Research Institute, Warsaw - Poland.

•	 Prof. Thomas Glauben, Ph.D., Director, Institute of Agriculture Development in Central and 
Eastern Europe (IAMO), Halle - Germany.

•	 Cecilia Alexandri, Ph.D., Director, Institute of Agricultural Economics, Bucharest - Romania.
•	 Prof. Alexandru Stratan, Ph.D., Director, National Institute for Economic Research, Chisinau 

- Moldova.
•	 Prof. Božidar Ivanov, Ph.D., Director, Institute of Agricultural Economics, Sofia - Bulgaria.
•	 Prof. Iliya Iliev, Ph.D., Director, Agricultural Academy, Dobrudzha Agricultural Institute, Do-

brudzha - Bulgaria.
•	 Prof. Maria das Dores Guerreiro, Ph.D., Vice Rector, ISCTE - University Institute of Lisbon, 

Lisbon - Portugal.
•	 Vili Dragomir, Ph.D., Director, Institute for Agriculture Economics and Rural Development 

(ICEADR), Bucharest - Romania.
•	 Prof. Agatha Popescu, Ph.D., University of Agricultural Sciences and Veterinary Medicine of 

Bucharest, Bucharest - Romania.
•	 Prof. Ljiljana Tomić, Ph.D., Founder of the University of Bijeljina, Bijeljina - Bosnia and Herzegovina.
•	 Prof. Zlatan Kovačević, Ph.D., Dean, Faculty of Agriculture, University of Banja Luka, Banja 

Luka - Bosnia And Herzegovina.
•	 Prof. Boro Krstić, Ph.D., Dean, Faculty of Agriculture, University of Bijeljina, Bijeljina - Bos-

nia and Herzegovina.
•	 Boban Ilić, Secretary General, SWG Secretariat, Skopje - Macedonia.
•	 Đorđe Malović, Director, Innovation and Entrepreneurship Centre Tehnopolis, Nikšić - 

Montenegro.



viii

S C I E N T I F I C   B O A R D

•	 Prof. Jonel Subić, Ph.D., Serbia -    President            
•	 Klaus Dieter Wagner, Ph.D., Austria
•	 Doc. Adis Puška, Ph.D., Bosnia and 

Herzegovina
•	 Prof. Aleksandar Ostojić, Ph.D., Bosnia and 

Herzegovina
•	 Prof. Ferhat Ćejvanović, Ph.D., Bosnia and 

Herzegovina
•	 Prof. Željko Vaško, Ph.D., Bosnia and 

Herzegovina
•	 Prof. Boro Krstić, Ph.D, Bosnia and 

Herzegovina
•	 Prof. Albena Miteva, Ph.D., Bulgaria
•	 Prof. Julia Doitchinova, Ph.D., Bulgaria
•	 Prof. Ivo Grgić, Ph.D., Croatia
•	 Prof. Zvonimir Stiener, Ph.D., Croatia
•	 Prof. Vesna Gantner, Ph.D., Croatia
•	 Vaclav Vilhelm, Ph.D., Czech Republic
•	 Prof. Andras Nabradi, Ph.D., Hungary
•	 Prof. Donatella Privitera, Ph.D., Italy
•	 Prof. Giuseppe Castaldelli, Ph.D., Italy
•	 Prof. Marco Platania, Ph.D., Italy
•	 Prof. Margaret Loseby, Ph.D., Italy
•	 Prof. Matteo Vittuari, Ph.D., Italy
•	 Prof. Micol Mastrocicco, Ph.D., Italy
•	 Prof. Blagica Sekovska, Ph.D., Macedonia
•	 Prof. Jorde Jakimovski, Ph.D., Macedonia
•	 Dori Pavloska, Ph.D., Macedonia
•	 Prof. Novak Jauković, Ph.D., Montenegro
•	 Prof. Alexandru Stratan, Ph.D., Moldova
•	 Ion Certan, Ph.D., Moldova
•	 Prof. Aleksandra Despotović, Ph.D., 

Montenegro
•	 Prof. Eirik Romstad, Ph.D., Norway
•	 Behrang Manouchehrabadi, PhD., the 

Netherlands
•	 Prof. Marian Podstawka, Ph.D., Poland
•	 Prof. Adam Wasilewski, Ph.D., Poland
•	 Barbara Wieliczko, Ph.D., Poland
•	 Marek Wigier, Ph.D., Poland

•	 Pawel Chmielinski, Ph.D., Poland
•	 Prof. Agnieszka Wrzochalska, Ph.D., Poland
•	 Zbigniew Floriańczyk, Ph.D., Poland
•	 Prof. Adrian Stancu, Ph.D., Romania
•	 Prof. Andreica Marin, Ph.D., Romania
•	 Prof. Catalin Dobrea, Ph.D., Romania
•	 Prof. Carmen Dobrota, Ph.D., Romania
•	 Prof. Claudiu Cicea, Ph.D., Romania
•	 Prof. Cosmin Salasan, Ph.D., Romania
•	 Prof. Dan Boboc, Ph.D., Romania
•	 Prof. Dorel Dusmanescu, Ph.D., Romania 
•	 Prof. Florentina Constantin, Ph.D., Romania
•	 Prof. Gabriel Popescu, Ph.D., Romania
•	 Prof. Irina Gostin, Ph.D., Romania
•	 Prof. Irina Petrescu, Ph.D., Romania
•	 Prof. Jean Vasile Andrei, Ph.D., Romania
•	 Prof. Mariana Eftimie, Ph.D., Romania 
•	 Prof. Mirela Stoian, Ph.D., Romania
•	 Prof. Mirela Matei, Ph.D., Romania
•	 Prof. Raluca Ignat, PhD., Romania
•	 Prof. Raluca Ion, Ph.D., Romania
•	 Prof. Raluca Ladaru, Ph.D., Romania
•	 Prof. Roxana Patarlageanu, Ph.D. Romania
•	 Bogdan Bazga, Ph.D., Romania
•	 Marius Voicilas, Ph.D., Romania
•	 Monica Tudor, Ph.D., Romania
•	 Prof. Anna Ivolga, Ph.D., Russia
•	 Prof. Marina Leshcheva, Ph.D., Russia  
•	 Prof. Natalia Bannikova, Ph.D., Russia
•	 Prof. Vasily Erokhin, Ph.D., Russia
•	 Prof. Richard Simmons, Ph.D., Scotland 
•	 Prof. Maja Kožar, Ph.D., Slovenia
•	 Prof. Aleksandar Grubor, Ph.D., Serbia
•	 Prof. Aleksandar Rodić, Ph.D., Serbia
•	 Prof. Boris Kuzman, Ph.D., Serbia
•	 Prof. Branislav Vlahović, Ph.D., Serbia
•	 Prof. Danijela Despotović, Ph.D., Serbia
•	 Prof. Dejan Janković, Ph.D., Serbia



ix

•	 Prof. Dejan Molnar, Ph.D., Serbia
•	 Prof. Gordana Dozet, Ph.D., Serbia
•	 Prof. Gordana Mrdak, Ph.D., Serbia
•	 Prof. Igor Tomašević, Ph.D., Serbia
•	 Prof. Ilija Brčeski, Ph.D., Serbia
•	 Prof. Ivan Bošnjak, Ph.D., Serbia
•	 Prof. Jugoslav Aničić, Ph.D. Serbia
•	 Prof. Lela Ristić, Ph.D., Serbia
•	 Prof. Leposava Zečević., Ph.D., Serbia
•	 Prof. Olgica Zečević Stanojević, Ph.D., Serbia
•	 Prof. Ljubinko Jovanović, Ph.D., Serbia
•	 Prof. Marija Kostić, Ph.D., Serbia
•	 Prof. Marija Lakićević, Ph.D., Serbia
•	 Prof. Marija Lazarević, Ph.D., Serbia
•	 Prof. Marija Mandarić, Ph.D., Serbia
•	 Prof. Mića Mladenović, Ph.D., Serbia
•	 Prof. Mihajlo Ostojić, Ph.D., Serbia
•	 Prof. Mihajlo Ratknić, Ph.D., Serbia
•	 Prof. Mihailo Manić, Ph.D., Serbia
•	 Prof. Milica Bošković, Ph.D., Serbia
•	 Prof. Milivoj Ćosić, Ph.D., Serbia
•	 Prof. Miljana Barjaktarović, Ph.D., Serbia
•	 Prof. Miodrag Brzaković, Ph.D., Serbia
•	 Prof. Natalija Bogdanov, Ph.D., Serbia
•	 Prof. Nenad Stanišić, Ph.D., Serbia
•	 Prof. Dragana Latković, Ph.D., Serbia
•	 Prof. Rade Popović, Ph.D., Serbia
•	 Prof. Radovan Pejanović, Ph.D. Serbia
•	 Prof. Radivoj Prodanović Ph.D. Serbia
•	 Prof. Sanjin Ivanović, Ph.D., Serbia
•	 Prof. Sanja Mrazovac Kurilić, Serbia
•	 Prof. Slađan Rašić, Ph.D., Serbia
•	 Prof. Slađana Vujčić, Ph.D., Serbia
•	 Prof. Snežana Janković, Ph.D., Serbia
•	 Prof. Sreten Jelić, Ph.D., Serbia
•	 Prof. Stanislav Zekić, Ph.D., Serbia
•	 Prof. Tanja Stanišić, Ph.D., Serbia
•	 Prof. Tatjana Jovanić, Ph.D., Serbia
•	 Prof. Tatjana Dimitrijević, Ph.D., Serbia
•	 Prof. Todor Marković, Ph.D., Serbia

•	 Prof. Veljko Vukoje, Ph.D., Serbia
•	 Prof. Vesna Rodić, Ph.D., Serbia
•	 Prof. Vlade Zarić, Ph.D., Serbia
•	 Prof. Vladimir Zakić, Ph.D., Serbia
•	 Prof. Vladislav Zekić, Ph.D., Serbia
•	 Prof. Zoran Njegovan, PhD., Serbia
•	 Prof. Zoran Rajić, Ph.D., Serbia
•	 Prof. Vladan Pavlović, Ph.D., Serbia
•	 Prof. Zorica Sredojević, Ph.D., Serbia
•	 Prof. Zorica Vasiljević, Ph.D., Serbia
•	 Prof. Željko Dolijanović, Ph.D., Serbia
•	 Prof. Andreja Andrejević, Ph.D., Serbia
•	 Prof. Dejan Sekulić, Ph.D., Serbia
•	 Prof. Dragan Milić, Ph.D., Serbia
•	 Doc. Dragan Terzić, Ph.D., Serbia
•	 Doc. Gordana Radović, Ph.D., Serbia
•	 Prof. Irena Janković, Ph.D., Serbia
•	 Prof. Ivana Domazet, Ph.D., Serbia
•	 Doc. Marija Lukić, Ph.D., Serbia
•	 Doc. Maja Grgić, Ph.D., Croatia
•	 Prof. Marija Nikolić, Ph.D., Serbia
•	 Doc. Mirela Tomaš, PhD., Serbia
•	 Doc. Miroslav Nedeljković, PhD., Serbia
•	 Prof. Nemanja Berber, Ph.D., Serbia
•	 Prof. Nikola Milićević, Ph.D., Serbia
•	 Prof. Radivoj Prodanović, Ph.D., Serbia
•	 Prof. Tatjana Papić Brankov, Ph.D., Serbia
•	 Prof. Vera Mirović, Ph.D., Serbia.
•	 Prof. Aleksandra Vujko, Ph.D., Serbia
•	 Prof. Jasmina Mijajlović, Ph.D., Serbia
•	 Doc. Vera Rajičić, Ph.D., Serbia.
•	 Doc. Violeta Babić, Ph.D., Serbia
•	 Doc. Milivoje Ćosić, Ph.D., Serbia.
•	 Ana Marjanović Jeromela, Ph.D., Serbia
•	 Aleksandar Lučić, Ph.D., Serbia
•	 Aneta Buntić, Ph.D., Serbia
•	 Anton Puškarić, Ph.D., Serbia
•	 Biljana Grujić Vučkovski, Ph.D., Serbia
•	 Branko Mihailović, Ph.D., Serbia
•	 Danica Mićanović, Ph.D., Serbia



x

•	 Divna Simić, Ph.D., Serbia
•	 Jelena Maksimović, Ph. D., Serbia
•	 Katica Radosavljević, Ph.D., Serbia
•	 Isidora Beraha, Ph.D., Serbia
•	 Lana Nastić, Ph.D., Serbia
•	 Ljiljana Rajnović, Ph.D., Serbia
•	 Marko Jeločnik, Ph.D., Serbia
•	 Marija Mosurović, Ph.D., Serbia
•	 Mihajlo Ratknić, Ph.D., Serbia
•	 Milena Simić, Ph.D., Serbia
•	 Nataša Kljajić, Ph.D., Serbia
•	 Predrag Vuković, Ph.D., Serbia 
•	 Slađan Stanković, Ph.D., Serbia
•	 Slavica Arsić, Ph.D., Serbia
•	 Slavica Čolić, Ph.D., Serbia

•	 Slavica Stevanović, Ph.D., Serbia
•	 Slobodan Cvetković, Ph.D., Serbia
•	 Sonja Đuričin, PhD., Serbia
•	 Olivera Jovanović, Ph.D., Serbia
•	 Vera Popović, Ph.D., Serbia
•	 Vesna Paraušić, Ph.D., Serbia
•	 Vesna Popović, Ph.D., Serbia
•	 Vladan Ugrenović, Ph.D., Serbia
•	 Vladimir Filipović, Ph.D., Serbia
•	 Vladimir Miladinović, Ph.D., Serbia
•	 Vlado Kovačević, Ph.D., Serbia
•	 Violeta Anđelkković, Ph.D., Serbia
•	 Zoran Simonović, Ph.D., Serbia
•	 Željko Despotović, Ph.D., Serbia

O R G A N I Z A T I O N A L   B O A R D

•	 Predrag Vuković, Ph.D. - President
•	 Bojana Bekić Šarić, Ph.Ds. - Vice President
•	 Anton Puškarić, Ph.D.
•	 Bilјana Grujić Vučkovski, Ph.D.
•	 Doc. Miroslav Nedeljković, Ph.D.
•	 Irina Marina., PhDs.
•	 Lana Nastić, Ph.D.
•	 Ljilјana Rajnović, Ph.D.
•	 Marijana Jovanović Todorović, Ph.Ds.
•	 Marko Jeločnik, Ph.D.
•	 Nada Mijajlović, M.A.
•	 Nataša Klјajić, Ph.D. 
•	 Prof. Boris Kuzman, Ph.D.

•	 Prof. Branko Mihailović, Ph.D.
•	 Prof. Jonel Subić, Ph.D.
•	 Prof. Zoran Simonović, Ph.D.
•	 Slavica Arsić, Ph.D.
•	 Velibor Potrebić, Ph.Ds.
•	 Vesna Paraušić, Ph.D.
•	 Vesna Popović, Ph.D.
•	 Vlado Kovačević, Ph.D.
•	 Boban Zarić
•	 Ivana Vućetić
•	 Milena Marinković
•	 Vesna Stajčić



xi

C O N T E N T :

PLENARY SECTION
First day, 15th December 2022.

1.	 Behrang Manouchehrabadi, Lusine Aramyan, Coen van Wagenberg - 
POLICY MAKING FOR REGRET AVERSE AGENTS  .   .   .   .   .   . 1

2.	 Georgi Georgiev, Nina Nenova, Daniela Valkova - STUDY ON YIELD 
AND OIL OF F1 HYBRID COMBINATIONS OF OILSEED 
SUNFLOWER UNDER THE CONDITIONS OF SOUTH 
DOBRUDZHA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                21

3.	 Georgiana Raluca Ladaru, Ionut Laurentiu Petre, Daniela Popa, 
Anton Theodor Dimitriu -  DETERMINANTS OF FARMERS’ 
ASSOCIATION IN ROMANIA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                   31

4.	 Irina Shakhramanian, Anna Ivolga - RURAL TOURISM AS AN 
APPROACH TO SUSTAINABLE RURAL DEVELOPMENT: 
CASE OF THE STAVROPOL REGION .   .   .   .   .   .   .   .   .   .   .   .   .   .  43

5.	 Stefan Postolache, Pedro Sebstiao, Vitor Viegas, Jose Miguel Dias 
Pereira, Octavian Postolache - IOT SMART SENSOR SYSTEM 
FOR SOIL CHARACTERISTICS MONITORING  
IN VINEYARD .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  55

6.	 Vasilii Erokhin - RURAL REVITALIZATION: CHINA’S 
APPROACH TO SUSTAINING RURAL DEVELOPMENT .  .  .   67

7.	 Vesna Gantner, Danko Šinka, Vera Popović, Milivoje Ćosić, Tihana 
Sudarić, Ranko Gantner - THE VARIABILITY OF MICROCLIMATE 
PARAMETERS IN DAIRY CATTLE FARM FACILITY .  .  .  .  .  .  .        77

8.	 Victor Petcu, Gabriel Popescu, Ioana Claudia Todirica - ADDING 
VALUE TO WINTER WHEAT CROP BY ORGANIC SEED 
PRODUCTION – SOCIO-ECONOMIC CASE STUDY .  .  .  .  .  .     87

9.	 Vili Dragomir - IMPACTS AND ADOPTION OF ROMANIAN 
AGRICULTURE SECTOR TO CLIMATE CHANGE: A 
BIBLIOMETRIC STUDY .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                         99



xii

PLENARY SECTION
Second day, 16th December 2022.

1.	 Aleksandra Vujko, Olgica Zečević Stanojević, Leposava Zečević - 
THE IMPACT OF EMPOWERMENT ON MARRIED WOMEN 
THROUGH SELF-EMPLOYMENT IN RURAL TOURISM .  .   109

2.	 Anamarija Koren, Ana Marjanović Jeromela - ALTERNATIVE 
CROPS KNOWLEDGE MANAGEMENT FROM THE 
STANDPOINT OF SUSTAINABLE AGRICULTURE AND 
RURAL DEVELOPMENT .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      123

3.	 Gordana Radović, Vladimir Pejanović, Dejan Zejak - 
AGRICULTURAL INSURANCE: CURRENT DEVELOPMENT 
IN SERBIA AND MONTENEGRO .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                 133

4.	 Jasmina Mijajlović, Nikola Mihailović - COOPERATIVE  
SOCIETY IN FUNCTION OF SUSTAINABLE RURAL 
DEVELOPMENT .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                           143

5.	 Milena Jakšić, Dragan Stojković, Milko Štimac - ANALYSIS OF 
OPPORTUNITIES AND LIMITATIONS OF RASPBERRY 
COMMODITY EXCHANGE DEVELOPMENT IN SERBIA .   153

6.	 Olivera Jovanović, Jovan Zubović - IMPORTANCE OF  
THE AGRO-FOOD SYSTEM FOR ECONOMIC 
DEVELOPMENT IN SELECTED LMICs .  .  .  .  .  .  .  .  .  .  .  .             167

7.	 Tamara Gajić, Drago Cvijanović - RURAL TOURISM AND 
WELL-BEING OF VILLAGE RESIDENTS IN SERBIA .  .  .  .     177

8.	 Tatjana Dimitrijević, Mihailo Ratknić - VALUES OF ECOSYSTEM 
SERVICES: OXYGEN PRODUCTION IN THE FORESTS  
OF BELGRADE  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   189



xiii

WORKING SECTION

1.	 Alecsandra Parnus Rusu, Eliza Gheorghe, Raluca Mitulescu Avram, 
Nicoleta Marin Ilie, Daniel Ifrim - SUPPORTING RURAL 
TOURISM IN ROMANIA THROUGH THE NATIONAL  
RURAL DEVELOPMENT PROGRAMME 2014-2020.  .   .   .   .   201

2.	 Anastasia Morozova, Irina Pavlenko - TOURISM IN THE 
SUSTAINABLE DEVELOPMENT SYSTEM: THE CASE  
OF IZOBILNENSKY DISTRICT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  213

3.	 Biljana Grujić Vučkovski, Zoran Simonović, Irina Marina - 
COMMERCIAL BANKS AS SUPPORT FOR RURAL 
DEVELOPMENT OF SERBIA .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   223

4.	 Biljana Panin, Ani Mbrica - ENVIRONMENTAL CONDITIONS  
OF RURAL AREAS OF SERBIA AND PERSPECTIVES  
FOR RURAL DEVELOPMENT  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   235

5.	 Bojana Bekić Šarić, Vesna Paraušić, Sladjan Rašić - HARVESTING 
AND PROCESSING OF PROPOLIS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                245

6.	 Boris Kuzman, Nedeljko Prdić, Sara Kostić, Anton Puškarić - 
APPLICATION OF INNOVATIONS IN AGRICULTURE  
AND DIGITISATION OF SALES AS A BASIS FOR  
THE FUTURE  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   253

7.	 Gandea Rosoiu Iulia Maria, Budu Radu Alexandru, Nitu Rares Mihai – 
DIGITIZATION: A NEW STAGE IN THE EVOLUTION  
OF AGRICULTURE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                         263

8.	 Daniela Valkova – TESTING RESULTS OF NEW IMI 
SUNFLOWER HYBRIDS IN DAI-GENERAL TOSHEVO .  .  .    271

9.	 Dubravka Užar, Radovan Pejanović - BRANDING OF 
AUTOCHTHONOUS CHEESES THROUGH  
GEOGRAPHICAL INDICATIONS IN THE REPUBLIC  
OF SERBIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                              279



xiv

10.	 Dumitra Edi Cristian, Alexandra Elena Tanse Mihai, Popa Claudiu 
Aurelian - DIGITAL AGRICULTURE IS MOVING TOWARDS 
SUSTAINABLE AGRICULTURE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  291

11.	 Gordana Dozet, Vojin Đukić, Zlatica Mamlić, Gorica Cvijanović, 
Nenad Đurić, Snežana Jakšić, Marija Bajagić - ORGANIC  
SOYBEAN CULTIVATION WITH A SUSTAINABLE  
SYSTEM .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                301

12.	 Istrate George-Alexandru, Stana Cristian - DIGITAL 
COMMUNICATION IN PUBLIC INSTITUTIONS:  
CHALENGES AND OPPORTUNITIES  .  .  .  .  .  .  .  .  .  .  .  .  .              311

13.	 Jonel Subić, Nataša Kljajić - ECONOMIC AND FINANCIAL 
ASPECTS OF CABBAGE PRODUCTION ON  
THE FAMILY FARM .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                         323

14.	 Katica Radosavljević, Vesna Popović, Branko Mihailović - 
IMPROVING THE RURAL ECONOMY AS A FUNCTION  
OF SUSTAINABLE DEVELOPMENT IN SERBIA .  .  .  .  .  .  .        335

15.	 Lana Nastić, Marko Jeločnik, Velibor Potrebić - INFLUENCE 
OF FINANCING METHOD ON EFFICIENCY OF 
INVESTMENTS IN BLUEBERRY PRODUCTION  .  .  .  .  .      345

16.	 Lela Ristić, Danijela Despotović, Petar Veselinović - 
IMPLEMENTING SUSTAINABLE AGRICULTURE  
AND RURAL DEVELOPMENT CONCEPT IN THE EU  
AND SERBIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                             355

17.	 Ljilјana Rajnović - THE LEGAL NATURE OF AGRICULTURAL 
LAND DIVISION AGREEMENTS WITH REFERENCE TO  
THE PRINCIPLE OF REGISTRATION AND RELIANCE  
IN THE CADASTRE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                         365

18.	 Maria Cristina Sterie, Eduard Alexandru Dumitru, Gabriela Dalila 
Stoica - SHORT SUPPLY CHAIN - BIBLIOMETRICS  
ANALYSIS  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   377



xv

19.	 Marija Inđin, Ivana Božić Miljković - PROBLEMS AND 
OPPORTUNITIES IN THE TRADE EXCHANGE OF 
AGRICULTURAL PRODUCTS BETWEEN SERBIA AND  
THE EUROPEAN UNION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      385

20.	 Marija Mosurović Ružičić, Marija Lazarević Moravčević - 
INNOVATION POTENTIAL OF AGRICULTURAL  
COMPANIES IN SERBIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      395

21.	 Milena Rikalović, Sonja Josipović - PRINCIPLES OF 
SUSTAINABLE AGRICULTURE AS A TOOL FOR  
THE IMPROVEMENT OF RURAL AREA LIFE QUALITY  
IN THE REPUBLIC OF SERBIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                  407

22.	 Milica Luković, Danijela Pantović - PLACE OF NATURE-BASED 
TOURISM IN ECOSYSTEM SERVICES VALUATION IN 
RURAL LANDSCAPE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        419

23.	 Miroslav Nedeljković, Radivoj Prodanović, Adis Puška - TRENDS 
OF TRADE INDICATORS OF POTATOES IN BOSNIA AND 
HERZEGOVINA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                           431

24.	 Radmila Jovanović, Predrag Vuković, Jean Andrei Vasile - SMART 
(TOURIST) CONCEPT IN RURAL AND VITICULTURAL AREA 
STUDY CASE: NEGOTIN WINEGROWING REGION .  .  .  .     441

25.	 Raluca Ignat, Valentin Lazăr, Daniela Zănescu, Monica Triculescu - 
QUALITY OF LIFE IN ROMANIA IN THE CONTEXT  
OF SUSTAINABLE DEVELOPMENT .  .  .  .  .  .  .  .  .  .  .  .  .  .               451

26.	 Sanjin Ivanović, Saša Todorović - THE RISKINESS OF FEED 
GRAIN PRODUCTION: AN EXAMPLE OF SERBIAN 
FAMILY FARMS  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   461

27.	 Slađana Vujičić, Marija Lukić, Milivoje Ćosić, Biljana Prodanović - 
YOUTH ENTREPRENEURSHIP IN AGRICULTURE .  .  .  .  .      471

28.	 Slavica Arsic - IMPORTANCE OF BEEF IN THE DIET AND 
PRODUCTION IN THE REPUBLIC OF SERBIA  .   .   .   .   .   .   .   481



xvi

29.	 Vera Popović, Marko Burić, Vesna Gantner, Snežana Janković, Dragan 
Dokić, Vladimir Filipović, Jela Ikanović, Radmila Bojović - STATE 
AND THE IMPORTANCE OF ORGANIC PRODUCTION  
TO HUMAN HEALTH .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        489

30.	 Violeta Babić, Vera Rajičić, Dragan Terzić, Marija Vučić - 
WOMEN’S ENTREPRENEURSHIP IN THE FUNCTION OF 
AGRICULTURAL DEVELOPMENT .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                503

31.	 Vladimir Miladinović, Mira Milinković, Vladan Ugrenović -  
THE INFLUENCE OF NATIONAL PARKS ON SUSTAINABLE 
RURAL DEVELOPMENT IN THE MEMBER STATES OF  
THE EUROPEAN UNION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                      515

32.	 Vlado Kovačević, Raluca Andreea Ion, Marijana Jovanović Todorović 
- APPLICATION OF BLOCKCHAIN IN EU ORGANIC 
AGRICULTURE .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   529



123

ALTERNATIVE CROPS KNOWLEDGE MANAGEMENT FROM 
THE STANDPOINT OF SUSTAINABLE AGRICULTURE AND 

RURAL DEVELOPMENT1

Anamarija Koren2, Ana Marjanović Jeromela3

Abstract

The main goal of sustainable agriculture and rural development is to increase 
food production and food security in a sustainable way. The increasing de-
mand for food and feed initiated cultivation of new or less cultivated plant 
species, especially in regions where the staple crops cultivation is difficult. 
The diverse requirements of agricultural producers, processing industries and 
consumers, in terms of cultivation, processing and the quality of primary raw 
materials and products, as well as the economic and ecological benefits of 
growing alternative crops, impose the need for inter- and multidisciplinary re-
search and the use of twenty-first-century tools for the transfer and application 
of acquired knowledge. The paper aims to illustrate how agricultural practice 
and grower demands drive scientific research. Through an overview of knowl-
edge creators and providers, organizations and associations, dedicated events 
and publications, the work maps new research paths for more advanced appli-
cations of these crops.

Key words: alternative crops, knowledge creators, knowledge providers, 
knowledge beneficiaries
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Introduction

We are witnessing a dramatic change in agriculture after the Second World 
War. Due to new technologies, mechanization, increased use of chemicals, 
and government policies, the productivity of food and fiber in the world has 
increased dramatically making possible to produce more food and fiber at 
lower prices.

While these developments have reduced the risks of farming, they also come 
with significant costs - soil depletion, air and groundwater pollution, the 
spread of new pathogens, the decline of family farms and the disintegration 
of rural communities.

The basic principle of agricultural sustainability is that meeting the current 
needs of society must not jeopardize the needs of future generations. The sci-
entific understanding of what constitutes sustainability in ecological, econom-
ic and social terms is constantly evolving and is influenced by contemporary 
chalanges, perspectives and values. The details of what makes an agricultural 
system sustainable are fluid and vary from one cultural and ideological per-
spective to another. Therefore, agricultural systems move along a continuum 
from unsustainable to highly sustainable.

With the development of modern agriculture and intensification of crop pro-
duction, technological development has promoted the cultivation of several 
high-yielding types of major commodity crops (Kim, 2016). Such practices 
have made farmers more vulnerable to environmental and market changes, 
which reflects negatively on farm incomes. By limiting the food and nutrients 
availability for human consumption, the loss of agricultural biodiversity pos-
es a risk not only to ecological, but also to human health (Díaz et al., 2006).

Such concerns and the increasing demand for food and feed initiated cultiva-
tion of new or less cultivated plant species, especially in regions where the 
staple crops cultivation is difficult. Farmers’ interest in alternative crops has 
grown in recent decades due to the simple inclusion in crop rotations and the 
positive effect on the environment (reduction in the use of pesticides, positive 
effect on the soil, increase in biodiversity), but also due to the possibility of 
placing these products on new markets.

„Knowledge and information play a key role in the contemporary society 
and business. Relevant information allows to make right decisions opera-
tively both at individual and business level“ (Zecca & Rastorgueva, 2017). 



125

Commercial agricultural production is a complex enterprise that involves 
both scientific research and the experiences and practices of farmers. Due to 
economic pressure, many local farms are going out of business. Economic 
development policies and tax structures that would encourage more diverse 
agricultural production on family farms are the foundation of a healthier rural 
economy (Brodt et al., 2011). Moreover, the agricultural economy and the en-
vironment are connected through many complex relationships (Zecca & Rast-
orgueva, 2017). Tharefore, farmers should keep this interdependence in mind 
when adapting their enterprises to environmental, social, market and political 
changes to achieve long-term sustainability. Through their purchases, con-
sumers can also send strong messages to producers, retailers and others in 
the value chain about what they think is important, including environmental 
quality and social equality.

The paper aims to illustrate how agricultural practice and grower demands 
drive scientific research. Through an overview of knowledge creators, pro-
viders and beneficiaries, dedicated events and publications, the work maps 
new research paths for more advanced applications of these crops.

Alternative crops

The term alternative crops could be used to refer to plant species that are atyp-
ical for a certain geographical area, though there are agroecological possibil-
ities for their cultivation. These can be plant species that were once grown in 
the regions (buckwheat, spelled), but were suppressed by intensification of 
agricultural cultivation, so that the species production ceased, and were re-
placed by other similar species. Another group of alternative crops are major 
commodity crops in some geographical regions, while for other regions are 
alternative crops.

Kim (2016) highlights some advantages of alternative crops, as well as barri-
ers to their successful commercialization (Table 1):
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Table 1. Main opportunities and challanges to commercialization of 
alternative crops according to Kim (2016).

O
PP

O
R

T
U

N
IT

IE
S

Promotion of biodiversity and human 
health

•	 ecological health
•	 use of underused natural plant resources
•	 health benefits due to high plant content 

of bioactive compounds

Economic benefits

•	 diversification of farm income
•	 adding values to the existing crops
•	 spreading out risks
•	 less affected by price fluctuations

New market opportunities

•	 access to regional, domestic, and global 
markets with new products

•	 well suited for conventional, organic, 
upscale and ethnic markets

Environmental protection

•	 low inputs
•	 perform well under water- and nutri-

ent-limited conditions
•	 could be grown in marginal and degrad-

ed lands

C
H

A
L

A
N

G
E

S

Lack of cultivars. •	 imported germplasm not adapted to lo-
cal production conditions

Limited information on cultural prac-
tices •	 specific growing requirements

Marketing and handling issues

•	 limited knowledge of
market demands

•	 the high risks inherent in
establishing a viable supply chain for a 
new crop product

•	 a long period before profits
are measured

Policy and research issues
•	 little public funding for research
•	 minor attention from the decision-mak-

ers and institutions
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Energy – crops

Alternative crops are considered as energy crops if the purpose of the cul-
tivation is not human or animal consumption, but production of plant raw 
materials for conversion into biofuels and bioenergy. Compared to major field 
crops, energy - crops produce more biomass throughout the annual produc-
tion cycle. Energy- crops are grasses (miscanthus, reed, prairie millet, tall 
sedge, elephant grass, Sudan grass, sorghum), legumes (lupins, soybeans) and 
daisy family (jerusalem artichoke, safflower). Species of the cabbage fami-
ly, Euphorbiaceae (castor and jatropha) and Cannabaceae (industrial hemp) 
have a high grain oil content, important for obtaining biodiesel. Some species 
from the Malvaceae family have excellent bioenergetic value (kenaf, abutilon 
and Virginian mallow).

Some of the alternative plant crops have a long production tradition (hemp, sor-
ghum, broomcorn), while others are not well known to Serbian farmers. For 
some there are certified varieties, while for others the breeding process has just 
started (gene pool import, collection of autochthonous genetic resources) using 
different methods of hybridization and selection.

The agropedological conditions of Serbia favor the production of energy - 
crops. In order to mitigate the effect of the limiting factors of cultivation, the 
correct choice of the species, agricultural form and assortment of energy- 
crop is of extreme importance. Each of these alternative plant species has 
specific advantages that can make it suitable for a specific growing region. 
The fondation of high and stable yields of energy crops is a system of good - 
agricultural - practice. Proper crop rotation and compliance with integral crop 
management measures, could ensure proper development of energy crops 
even in unfavorable weather conditions. Energy - crops are a chance for profit 
for farms with soils of less favorable physical and chemical properties.

In the time of global warming, stable yields of the most high-yielding types 
of major commodity crops are threatened and insufficient to ensure the farms’ 
sustainability. There are no realistic possibilities for a significant increase in 
irrigated production areas; therefore the imperative of agricultural science 
and practice must be finding solutions to the curent issues of arid agriculture. 
Some of the solutions are to breed staple crops varieties adapted to unfeverable 
growing conditions (Marjanović Jeromela et al., 2019; Rajković et al., 2022), 
maximal utilization of genetic resources (Varotto et al., 2022), and the applica-
tion of the up-to-date biotechnology methods (Miladinović et al., 2021).
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Alternative crops knowledge management

The diverse requirements of agricultural producers, processing industries and 
consumers, in terms of cultivation, processing and the quality of primary raw 
materials and products, as well as the economic and ecological benefits of 
growing alternative crops, impose the need for inter- and multidisciplinary 
research and the use of twenty-first-century tools for the transfer and applica-
tion of acquired knowledge.

The knowledge-based economy is a framework for the generation, transfer 
and effective use of collected knowledge by all participants of the circular 
chain (industry, research centers, policy makers and the general public) in 
order to strengthen economic growth and employment (Skrodzka, 2016). The 
formation of knowledge bases can help overcome key technological bottle-
necks (Ge & Liu, 2021).

An appropriate means of the sector’s progress through the creation, exchange 
and application of knowledge are different types of projects: (i) research and 
innovation (ii) demonstration, and (iii) coordination and support projects. 
Research-innovation projects are focused on researching the potential for 
increasing yields, production of products with added value and finding alter-
native applications, etc. The funding of the projects is crucial for the develop-
ment of production technologies of the minor cultivated crops.

Considered to be leaders in one or more areas of science and technology, 
Centers of Excellence (CoE) are established with intent to conduct research 
and support innovation activities (Yakovlev et al., 2015), often characterized 
with unique technical, intellectual and human resources. In September 2021, 
The National Council for Scientific and Technological Development of the 
Republic of Serbia granted the status of the CoE – ’Centre of Excellence 
for Innovations in Breeding of Climate-Resilient Crops’, Institute of Fields 
and Vegetable Crops in Novi Sad. Among other activities, CoE is directed 
towards conducting research of many alternative crops. The solutions de-
veloped in the CoE should serve the production systems affected by current 
climate change. The Center’s activities include: (i) exploiting existing and 
creating new genetic variability, (ii) breeding superior genotypes, and (iii) 
knowledge and know-how-technology transfer and implementation.

Attitudes on agricultural innovations and promotion of rural development is 
highly dependent on extension trainings (Kassem et al., 2021). Agricultural-ex-
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tension services are “the entire set of organizations that facilitate and support 
people engaged in agricultural activities to solve problems and to obtain informa-
tion, skills, and technologies to improve their livelihoods and well-being” (Davis 
et al., 2020). According to a survey conducted in the United States, questionable 
social attitude of the community and (inadequate) industrial hemp knowledge 
were directly related to respondents’ openness to hemp cultivation (Dingha et 
al., 2019). In the Unated States, by 2000 The Kansas Center for Sustainable 
Agriculture and Alternative Crops (KCSAAC) was established and ’works with 
state and federal agencies, nonprofit organizations, environmental groups, and 
producer organizations to assist family farmers and ranchers to boost farm prof-
itability, protect natural resources, and enhance rural communities’ (Kansas State 
University, 2023). KCSAAS administrative home is the Kansas-State Research 
and Extension Programs Unit in the College of Agriculture.

Government bodies and agencies are also important actors in the alternative 
crops knowledge creation and management.

Common interest to contribute to the alternative-crops-related industries, has 
led farmers, medical experts, researchers and other stakeholders to geather 
around multiple organizations and associations. Dedicated events are orga-
nized nationally and globally that provide networking and educational op-
portunities for researchers, innovators and industry experts. Connecting the 
economy with science and investors is the primary goal of such events.

Conclusions

Growing alternative crops is an opportunity for economic and environmental 
sustainability. However, numerous obstacles to the successful commercial-
ization of these crops could be attributed to the lack of reliable information re-
garding the adequate choice of plant species and assortment, cultivation tech-
nology and market conditions. The process of developing and introducing an 
alternative crop into agricultural production systems is long and challenging 
and requires consistent public and private funding and a close partnership be-
tween legislators, research institutions, industry and the general public. Given 
overall multipurpose potential of alternative crops, a top priority should be 
set to the promotion of the currently underutilized plant species. In order to 
manage knowledge about alternative crops efficiently, it is necessary to devel-
op protocols for harmonizing the interaction of all participants in the chain - 
creators, providers and end beneficiaries of the knowledge at the global level.



130

Literature

1.	 Davis, K. E., Babu, S. C., & Ragasa, C. (2020). Agricultural extension: 
Global status and performance in selected countries. Washington, D. C.: 
International Food Policy Research Institute.

2.	 Díaz, S., Fargione, J., Chapin, F.S.I.I.I. & Tilman, D. (2006): Biodiversity 
loss threatens human well-being. PLoS Biol. 4(8):E277.

3.	 Dingha, B., Sandler, L., Bhowmik, A., Akotsen-Mensah, C., Jackai, 
L., Gibson, K., & Turco, R. (2019): Industrial hemp knowledge and 
interest among North Carolina organic farmers in the United States. 
Sustainability, 11(9), 2691. https://doi.org/10.3390/su11092691

4.	 Brodt, S., Six, J., Feenstra, G., Ingels, C. & Campbell, D. (2011): 
Sustainable Agriculture. Nature Education Knowledge 3(10):1.

5.	 Ge, S., & Liu, X. (2021): The role of knowledge creation, absorption and 
acquisition in determining national competitive advantage. Technovation, 
102396. https://doi.org/10.1016/j.technovation.2021.102396.

6.	 Kansas State University (2023): Kansas Center for Sustainable Agriculture 
and Alternative Crops. Retrieved from http://kansassustainableag.org/
about (2/1/2023).

7.	 Kassem, H. S, Alotaibi, B. A, Muddassir, M., & Herab, A. (2021): 
Factors influencing farmers’ satisfaction with the quality of agricultural 
extension services. Evaluation and Program Planning, 85, 101912. 
https://doi.org/10.1016/j.evalprogplan.2021.101912.

8.	 Kim, HJ. (2016): Opportunities and challenges of alternative specialty 
crops: the global picture. Horticultural Science, 51(11): 1316–1319.

9.	 Marjanović-Jeromela, A., Terzić, S., Jankulovska, M., Zorić, M., Kondić-
Špika, A., Jocković, M., Hristov, N., Crnobarac, J. & Nagl, N. (2019): 
Dissection of Year Related Climatic Variables and Their Effect on Winter 
Rapeseed (Brassica Napus L.) Development and Yield. Agronomy, 9, 
517. https://doi.org/10.3390/agronomy9090517

10.	 Miladinović, D., Antunes, D., Yildirim, K., Bakhsh, A., Cvejić, S., 
Kondić-Špika, A., Marjanovic Jeromela, A., Opsahl-Sorteberg, H. G., 
A Zambounis, A. & Hilioti, Z. (2021): Targeted plant improvement 
through genome editing: from laboratory to field. Plant cell reports, 
40(6):935-951.



131

11.	 Rajković, D., Marjanović Jeromela, A., Pezo, L., Lončar, B., Zanetti, F., 
Monti, A., & Kondić Špika, A. (2022): Yield and Quality Prediction of 
Winter Rapeseed—Artificial Neural Network and Random Forest Models. 
Agronomy, 12(1): 58. https://doi.org/10.3390/agronomy12010058 

12.	 Skrodzka, I. (2016): Knowledge-based economy in the European Union – 
cross-country analysis. Statistics in Transition, 17(2), 281-294.

13.	 Varotto, S., Krugman, T., Aiese, C., Kashkush, K. R., Kondic-Spika, 
A., Aravanopoulos, F., Pradillo, M., Consiglio, F., Riccardo, A., Ales, 
P. & Miladinovic, D. (2022):Exploitation of epigenetic variation of crop 
wild relatives for crop improvement and agrobiodiversity preservation. 
Theoretical and Applied Genetics, 135:3987–4003.

14.	 Yakovlev, N. A., Kostikov, S. K., Kozyreva, N. I. & Martyushev, V. 
N. (2015): From high technologies to the technological superiority. 
Procedia - Social and Behavioral Sciences, 166:232-234. https://doi.
org/10.1016/j.sbspro.2014.12.516.

15.	 Zecca, F. & Rastorgueva, N. (2017): Knowledge management and 
sustainable agriculture: the Italian case. Food safety management, 
18(159):97–104. 



CIP - Каталогизација у публикацији
Народна библиотека Србије, Београд

631:502.121.1(082)
005.591.6:631(082)
338.432(082)

INTERNATIONAL scientific conference Sustainable agriculture and rural 
development (3 ; 2022 ; Beograd)
    Thematic Proceedings / III international scientific conference Sustain-
able agriculture and rural development, [December, 2022, Belgrade] ; 
[organizers] Institute of Agricultural Economics ... [et al.] ; [editors Jonel 
Subić, Predrag Vuković, Jean Vasile Andrei]. - Belgrade : Institute of Ag-
ricultural Economics, 2023 (Novi Sad : Mala knjiga +). - XVII, 538 str. ; 
24 cm

Tiraž 200. - Str. XVII: Preface / editors. - Napomene i bibliografske refer-
ence uz tekst. - Bibliografija uz svaki rad.

ISBN 978-86-6269-123-1

а) Пољопривреда -- Научно-технолошки развој -- Зборници б) 
Пољопривреда -- Одрживи развој -- Зборници в) Пољопривредна 
производња -- Зборници г) Рурални развој -- Зборници

COBISS.SR-ID 107751177 




