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ALTERNATIVE CROPS KNOWLEDGE MANAGEMENT FROM
THE STANDPOINT OF SUSTAINABLE AGRICULTURE AND
RURAL DEVELOPMENT!

Anamarija Koren? Ana Marjanovic¢ Jeromela®

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 (Diaz 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.

,2Knowledge 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).
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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):

125



Table 1. Main opportunities and challanges to commercialization of
alternative crops according to Kim (2016).

ecological health

Promotion of biodiversity and human| e use of underused natural plant resources
health e health benefits due to high plant content
of bioactive compounds

diversification of farm income
adding values to the existing crops
spreading out risks

less affected by price fluctuations

Economic benefits

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

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

New market opportunities

OPPORTUNITIES

low inputs

perform well under water- and nutri-

Environmental protection ent-limited conditions

e could be grown in marginal and degrad-
ed lands

e imported germplasm not adapted to lo-

Lack of cultivars. cal production conditions

Limited information on cultural prac-

] e specific growing requirements
tices P & greq

o limited knowledge of
market demands

o the high risks inherent in

Marketing and handling issues establishing a viable supply chain for a
new crop product

e along period before profits
are measured

CHALANGES

e little public funding for research
Policy and research issues e 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 (Marjanovi¢ Jeromela et al., 2019; Rajkovi¢ et al., 2022),
maximal utilization of genetic resources (Varotto et al., 2022), and the applica-
tion of the up-to-date biotechnology methods (Miladinovi¢ 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.
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