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FOREWORD 

Dear participants, guests, and collaborators, 

It is with great honor and pleasure that we present to you the collection of papers from 

the international agribusiness conference "AGRO MAK 2025." This significant event serves 

as a leading platform for the exchange of knowledge, experiences, and innovations in the 

fields of agriculture, the food industry, and rural development. Through this conference, we 

have the opportunity to bring together scientists, experts, the business community, agricultural 

producers, and institutional representatives to discuss the current challenges and 

prospects in the agribusiness sector. 

Agriculture is one of the most important economic sectors, playing a crucial role in economic 

development and the quality of life in rural areas. The development of modern 

technologies, sustainable practices, and efficient business models are fundamental elements 

for its future. Within the framework of the conference, a wide range of topics will be 

discussed, including sustainable agriculture, digitalization, innovations in food 

production, and strategies for enhancing the competitiveness of local producers in the global 

market. 

The papers in this collection represent carefully selected research, analyses, 

and recommendations that not only reflect the current challenges but also offer concrete 

solutions and directions for the future. Their goal is to encourage constructive dialogue 

and collaboration among different stakeholders in the agribusiness sector, creating 

opportunities for new partnerships, investments, and practically applicable innovations. 

In the spirit of unity and knowledge, we express our sincere gratitude to all authors, 

researchers, and participants who have contributed to the success of this conference through 

their papers and active participation. We extend special thanks to the organizers, partners, 

and supporters of "AGRO MAK 2025," whose dedication has made this significant gathering 

place for agribusiness a reality. 

We hope that this collection will serve as a valuable source of information and inspiration 

for your future research, projects, and business activities. We wish you successful 

participation in the conference and fruitful discussions, with the hope that this collaboration 

will continue to deepen in the future. 

Sincerely, 

Sincerely, 

 Editor: 
Dragan Cvetković 

AGRO MAK 2025 

Sveti Nikole, 

April 4-6, 2025 
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ПРЕДГОВОР 

Почитувани учесници, гости и соработници, 

Со особена чест и задоволство ви го претставуваме зборникот на трудови од 

меѓународната агробизнис конференција „АГРО МАК 2025“. Ова значајно собитие 

претставува водечка платформа за размена на знаење, искуства и иновации во областа на 

земјоделството, прехранбената индустрија и руралниот развој. Преку оваа конференција, 

имаме можност да ги обединиме научниците, стручњаците, бизнис-заедницата, 

земјоделските производители и претставниците на институциите со цел да дискутираат 

за актуелните предизвици и перспективи во агробизнис секторот. 

Земјоделството е една од најзначајните стопански гранки која има клучно влијание врз 

економскиот развој и квалитетот на животот во руралните средини. Развојот на модерни 

технологии, одржливи практики и ефикасни бизнис модели се основни елементи за 

неговата иднина. Во рамките на конференцијата, ќе се дискутира за широк спектар на 

теми, вклучувајќи одржливо земјоделство, дигитализација, иновации во производството 

на храна, како и стратегии за подобрување на конкурентноста на локалните 

производители на глобалниот пазар. 

Трудовите во овој зборник претставуваат внимателно избрани истражувања, анализи и 

препораки, кои не само што ги одразуваат актуелните предизвици, туку и нудат 

конкретни решенија и насоки за иднината. Нивната цел е да поттикнат конструктивен 

дијалог и соработка меѓу различните чинители во агробизнис секторот, создавајќи 

можности за нови партнерства, инвестиции и практични применливи иновации. 

Во духот на заедништво и знаење, изразуваме искрена благодарност до сите автори, 

истражувачи и учесници кои со своите трудови и активно учество придонесоа за 

успешноста на оваа конференција. Посебна благодарност упатуваме и до 

организаторите, партнерите и поддржувачите на „АГРО МАК 2025“, кои со својата 

посветеност овозможија реализација на ова значајно собирно место за агробизнисот. 

Се надеваме дека овој зборник ќе ви биде вреден извор на информации и инспирација за 

вашите идни истражувања, проекти и деловни активности. Ви посакуваме успешно 

учество на конференцијата и плодна дискусија, со надеж дека оваа соработка ќе 

продолжи да се продлабочува и во иднина. 

Со почит, 
     Уредник: 

Драган Цветковиќ 
АГРО МАК 2025 

Свети Николе, 

04-06. април 2025
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DRAFT PLAN FOR HARMONIZATION OF THE MACEDONIAN 

ORGANIC PRODUCTION WITH THE EU REGULATION 2018/848 

НАЦРТ ПЛАН ЗА ХАРМОНИЗАЦИЈА НА МАКЕДОНСКОТО  

ОРГАНСКО ПРОИЗВОДСТВО СО ЕУ РЕГУЛАТИВАТА 2018/848 

Ljupčo Mihajlov, Full professor,1 

Zoran Dimov, Full professor,2 

Abstract: The purpose of this paper is to analyze the development of organic agriculture in North Macedonia 
and propose key policies, legal adjustments, and strategic directions necessary for its harmonization with 
EU Regulation 2018/848. The plan is proposed to support sustainable growth of the organic sector, enhance 
rural development, and ensure compliance with European standards. A comparative analysis and 
adaptation of specific articles from the regulation, to the conditions of these areas in North Macedonia are 
used as methodologies applied in the preparation of the draft plan. 

Key words: organic, agriculture, sustainable, rural development 

Апстракт: Целта на овој труд е да го анализира развојот на органското земјоделство во Северна 
Македонија и да предложи клучни политики, законски прилагодувања и стратешки насоки 
неопходни за негово усогласување со Регулативата на ЕУ 2018/848. Планот е предложен со цел да 
го поддржи одржливиот раст на органскиот сектор, да го подобри руралниот развој и да обезбеди 
усогласеност со европските стандарди. Компаративна анализа и адаптација на конкретни членови 
од регулативата, кон условите и состојбите во овие области во Северна Македонија се користеа 
како методологии применети во подготовката на нацрт-планот. 

Клучни зборови: органско, земјоделство, одржливо, рурален развој 

1. INTRODUCTION

The first activity in the organic sector in the Republic of Macedonia was recorded in 1997 when 

the company “Alkaloid” applied for the country’s first organic certificate to market wild herbs, 

such as linden and chamomile, as organic on the national market. The first inspection of organic 

production in the Republic of Macedonia was conducted in 2003, and the first organic production 

certificate was issued in 2004, (National Plan for Organic Production of the Republic of 

Macedonia 2013 – 2020). 

In 2007, the Government of the Republic of Macedonia adopted the National Strategy with an 
Action Plan for Organic Agriculture for the period 2008–2011, (National Strategy with Action 

1Faculty of Agriculture “Goce Delcev” University in Shtip, N. Macedonia, 

е-mail: ljupco.mihajlov@ugd.edu.mk 
2 Ss. Cyril and Methodius University in Skopje, Faculty for Agricultural Sciences and Food - Skopje,  N. 

Macedonia, е-mail: dimov632002@yahoo.co.uk 
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МОЖНОСТИ ЗА ОДГЛЕДУВАЊЕ НА ДИВ ЛЕН - CAMELINA 

SATIVA (L.) CRANTZ ВО ПРИЛЕПСКИОТ ПРОИЗВОДЕН РЕГИОН 
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Abstract: Camelina sativa (L.) Crantz, is an oil-bearing crop of the Brassicaceae family. It is used for the 
production of biofuels, biolubricants, feed for domestic animals and fish, the cosmetic and pharmaceutical 
industries. Two varieties ("NS Zlatka" and "NS Slatka"), produced at the State Institute of Field and 

Vegetable Crops in Novi Sad, Republic of Serbia, were used in the research. The two varieties of wild flax 
grown in the Prilep production area are characterized with good morphological properties and an average 
grain yield of 1348 kg/ha for "NS Zlatka" and 1204 kg/ha for "NS Slatka". 

 
Key words: wild flax, varieties, morphological properties, yield 
 
Апстракт: Camelina sativa (L.) Crantz, е маслодајна култура од семејството Brassicaceae. Се 
користи за производство на биогорива, биолубриканти, добиточна храна за домашни животни и 
риби, козметичката и фармацевтската индустрија. Во истражувањето се користени две сорти 

(„НС Златка“ и „НС Слатка“), произведени во Државниот институт за полски и градинарски 
култури во Нови Сад, Република Србија. Двете сорти див лен што се одгледуваат во прилепското 
производно подрачје се карактеризираат со добри морфолошки својства и просечен принос на зрно 
од 1348 kg/ha за „НС Златка“ и 1204 kg/ha за „НС Слатка“. 
 
Клучни зборови: див лен, сорти, морфолошки својства, принос 

 

1. INTRODUCTION 

 
One of the less represented oil plant species is wild flax - Camelina sativa (L.) Crantz, which is 

often recognized as a cultivated plant that can be one of the main candidates for the future 

European bioeconomy, mainly due to its unique favorable composition of the high content of 

polyunsaturated fatty acids. Wild or also known as false flax Camelina sativa (L.) Crantz, is an 

annual, self-fertile, oil-bearing plant belonging to the Brassicaceae family (Berti et al., 2016). 
The word camelina comes from the Greek word chamai, which means short, dwarf, and the word 

linion, which means flax (Cvejić et al., 2016). The products obtained from this plant have been 
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used since ancient times in the food, in cosmetic industry for skin care products, soaps, and soft 

detergents (Ehrensing and Guy 2008), alternative and veterinary medicine, as well as for the 

production of biofuels and biolubricants (Zubr, 1997). Interest in this crop has increased in recent 

years due to the possibility of cultivation as a second crop, the short vegetation period 85-100 

days from emergence to harvest (Gehringer et al., 2006; Marjanović Jeromela et al., 2021; 

Kuzmanović et al., 2021), the ability to adapt and grow in stressful conditions, the modest 

requirements for cultivation on less fertile soils with reduced fertilization and irrigation (Moser 

2010; Putnam et al. 1993; Yuan and Li 2020; Zubr 1997), the relatively high seed yield and oil 

content in it (Gugel and Falk 2006; Krohn and Fripp 2012). This plant species also helps the 
ecosystem by absorbing plant nutrients in the root system and preventing their loss, then serving 

as a foraging environment for bees and contributing to reduced weed occurrence due to the dense 

seeding pattern (Berti et al. 2016, 2017; Eberle et al., 2015; Gesch and Cermak 2011). Wild flax 

is well suited for production in temperate climates (Cvejić et al., 2016).  

 

Camelina sativa (L.) Crantz is an annual plant species with a spindle-shaped root, which is deep 

and does not impoverish the soil in terms of moisture. The stem is branched, mostly herbaceous, 

although it may become woody at maturity. The leaves are arrow-shaped. They are sharp, 

stationary, 5-10 cm long with smooth edges. The flowers are small with a pale yellow or greenish-

yellow color and have 4 petals. Flax belongs to self-fertilizing plant species. The fruit is a pear-

shaped shell containing the seed. The seeds are small, mostly yellow, oblong and characterized 
by an uneven surface. The mass of 1000 flax seeds is about 2-3 g (Marjanović-Jeromela et al., 

2016). 

 

In our country, this culture is not yet grown and there are no literary data from official research 

about it. Keeping this in mind, we set ourselves the goal of performing investigations on some 

important morphological properties of two introduced varieties of Camelina sativa (L.) Crantz in 

the Prilep production region.  

 

The results of this research helped us to determine the most important morphological 

characteristics and the average seed yield of the two Novi Sad camelina varieties and the tendency 

for its spread and cultivation in the territory of the Republic of North Macedonia 

 

2. MATERIALS AND METHODS 

 
The research experiment on the wild flax Camelina sativa (L.) Crantz was placed on a colluvial-

deluvial soil type with a low content of humus and nitrogen and medium availability of 
phosphorus and potassium. In the experiments, two genotypes of Serbian selection NS Zlatka and 

NS Slatka, which were created in the Republic of Serbia – Institute of Field and Vegetable Crops  

in Novi Sad (Marjanović-Jeromela et al. 2016), were tested. The experiment was set up in a 

randomized block system in three repetitions on the surfaces of the JNU Tobacco Institute - Prilep 

with coordinates N 410 22, 135', E 021030, 707' and an altitude of 677 m. The dimension of the 

basic plot was 10 m2, with 8 rows in the plot and an inter-row distance of 0.25 m. All necessary 

agrotechnical measures and adequate amount of fertilizer were fully applied to manifest the 

highest genetic potential of the varieties. Autumn basic tillage was carried out at a depth of 0.25 

m, and during the vegetation the crop was fed with KAN (+/-27%) at 42 g per row. Sowing was 

done on April 8, while harvesting on July 8. Harvesting was done at full maturity, manually, by 

pulling out whole plants with the root, with separate bunches formed on the plot itself for each 
replicate). During the 90-day vegetation period, total precipitation of 80 mm and an average daily 

temperature of about 19°C were recorded in the Prilep production region.The following important 

parameters were analyzed in this paper: plant height, root length, number of branches per plant, 

number of pods per plant, average number of plants per m2 and average seed yield per unit area. 
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3. RESULTS AND DISCUSSION 

 
One of the first morphological characteristics examined was the height of the above-ground part 

of the plant, which represents the distance from the base of the stem at ground level to its top. 
The optimal height ensures greater resistance of the plants to lodging, and therefore a higher and 

more stable yield. In the NS Zlatka variety, the maximum height of the stem was 110 cm, in the 

three repetitions, while the minimum height was 80 cm. The Novi Sad variety NS Slatka, on the 

other hand, was distinguished by a maximum height of 101 cm, and a minimum height of 81.5 

cm. According to the obtained results, it can be noted that the average height of the variety NS 

Zlatka is distinguished by a higher height, which on average is 94.45 cm, while the Novi Sad 

variety NS Slatka is distinguished by a lower stem by 0.86 cm, 93.58 cm. 

 

Table 1. Descriptive s for plant height of used Camelina’s varieties: mean, maximum value 

(max), minimum  

value (min) and average of three repetition  
 

Researched varieties Min    Max Average of 

three 

repetitions 

NS Zlatka 80 cm 110 cm 94,45 cm 

NS Slatka 81,5 cm 101 cm 93,58 cm 

 
The stems of the camellia can be more or less branched depending on the variety and the density 
of sowing. A second morphological characteristic examined is the number of primary lateral 

branches originating from the main plant stem. The average number of lateral branches at the  

variety NS Zlatka from the three repetitions was 7. The variety NS Slatka was also characterized 

by a maximum average number of 7 branches. According to this morphological characteristic, it 

can be noted that there are no differences in the number of lateral branches between the two 

studied varieties. 
 

 
 

Figure 1. Number of lateral brunches at NS Zlatka and NS Slatka variety 
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One of the more important indicators that reflect the productivity of Camelina sativa is the number 

of pods per plant. Depending on the physiology of the plants and the conditions for growth and 

development, the number of pods in the examined cultivars NS Zlatka and NS Slatka varies from 

100 to 300. In the research where the number of pods per plant was manually counted, a maximum 

number of 289 pods was recorded in both varieties. The average number of pods counted in the 

variety NS Zlatka was 184, which is 20 pods richer than the variety NS Slatka, which has an 

average of 164 pods per plant. 

The average number of plants per unit area is one of the most significant elements of yield. This 

property is directly dependent on climatic factors and available moisture during vegetation. The 
sown seed was tested in the laboratory and was determined that it was characterized by 80% 

germination. From the obtained results, it can be noted that the variety NS Slatka is distinguished 

by an average number of 7,014,000 plants per ha-1, while the variety NS Zlatka has 787,000 less 

plants, which means 6,277,200 plants per ha-1 for this variety. 

 

The yield is the most relevant indicator of the success of growing Camelina sativa (L.) Crantz in 

our conditions. The obtained yield depends primarily on the genetic characteristics of the variety, 

on its adaptation to soil and climatic conditions and on the applied agrotechnical measures. 

According to research done in the Prilep region, there is no significant difference in seed yield 

between the two studied varieties. From figure 1, it can be concluded from the calculations that 

the variety NS Zlatka, as the highest variety, gives the highest seed yield, which is about 1348 
kg/ha-1, while the second variety NS Slatka, is distinguished by a significant seed yield, which is 

1204 kg/ha-1. 

 

 
Graph 1. Average seed yield per unit area kg/ha-1 of two varieties of Camelina sativa (L.) 

Crantz, (NS Zlatka and NS Slatka) in the Prilep region. 
 

4. CONCLUSION 

 
Camelina sativa (L.) Crantz is an oil-bearing plant with a short vegetation period of 85 – 100 

days. Wild flax is a culture that has high environmental adaptability, quickly absorbs water and 

nutrients from the soil, has little need for mineral and organic fertilizers and is characterized by 
good tolerance to pests and diseases. Plant height is a significant morphological characteristic 

that plays a key role in the production of a plant with high lodging and breakage resistance and a 

high harvest index. In view of the presented morphological characteristics of the investigated 

varieties of Camelina sativa (L.) Crantz, it can be concluded that these varieties are quite 

adaptable to our climatic conditions and there are no major deviations in terms of the average 

seed yield. Also, there are several necessary prerequisites for the introduction of this plant species 

into production, such as: enrichment of collections with new genotypes of wild flax, higher 
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location and more years of practical research in order to assess agronomic and quality properties, 

crossing in selected varieties for optimal sorting and creating genotypes (Marjanović Jeromela et 

al., 2022). The obtained results of this research can greatly help for the introduction, testing and 

development of other more profitable and profitable varieties of this oil-bearing crop in different 

regions of R. North Macedonia. 
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Abstract: Technological entrepreneurship represents one of the most dynamic and challenging sectors of 
the modern economy. The success of technological entrepreneurial ventures often depends on a variety of 
factors, including innovation, market demand, access to capital, strategic leadership, and the ability to 
adapt to rapid changes. While some companies like Apple, Google, and Tesla have become global leaders, 
many others, despite large investments and ambitious ideas, have failed to survive in the market. 
The analysis of successful and unsuccessful technological ventures provides a better understanding of the 
key factors contributing to long-term sustainability and growth. By comparing positive and negative 
examples, we can identify patterns for success and mistakes that entrepreneurs can avoid in the future. This 

paper explores the main characteristics of technological entrepreneurial initiatives, along with an analysis 
of the key reasons for their success or failure, offering insights into the challenges and opportunities that 
modern technological entrepreneurs can expect. 
 

Key words: entrepreneurship, technological innovations, market sustainability, market adaptation, 
comparative analysis 

 
Abstract: Tehnološko preduzetništvo predstavlja jedan od najdinamičnijih i najizazovnijih sektora 
savremene ekonomije. Uspeh tehnoloških preduzetničkih poduhvata često zavisi od niza faktora, uključujući 
inovativnost, tržišnu potražnju, pristup kapitalu, strateško vođenje i sposobnost prilagođavanja brzim 
promenama. Dok su neka preduzeća poput Apple-a, Google-a i Tesle postala globalni lideri, mnoga druga, 
i pored velikih investicija i ambicioznih ideja, nisu uspela da opstanu na tržištu. 
Analiza uspešnih i neuspešnih tehnoloških poduhvata omogućava bolje razumevanje ključnih faktora koji 
doprinose dugoročnoj održivosti i rastu. Kroz poređenje pozitivnih i negativnih primera, možemo 

identifikovati obrasce uspeha i greške koje preduzetnici mogu izbeći u budućnosti. Ovaj rad istražuje glavne 
karakteristike tehnoloških preduzetničkih inicijativa, uz analizu ključnih razloga za njihov uspeh ili neuspeh, 
pružajući uvid u izazove i prilike koje savremeni tehnološki preduzetnici mogu očekivati. 
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analiza 
 

1. INTRODUCTION 
 

The word entrepreneur is of French origin and essentially refers to a person who acts as an 

intermediary between individuals or groups. Entrepreneurs are characterized as pragmatic, 
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