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In modern conditions of agricultural production, accompanied by climate change, water
scarcity, rising energy costs and the need to diversify crops, sorghum cultivation is becoming
increasingly relevant. This niche crop demonstrates a high level of adaptability to arid conditions,
low soil requirements and resistance to pests and diseases, which makes it an attractive alternative
for regions with risky agriculture. Sorghum has a wide range of applications: it is used as a feed
crop, for food needs, and in bioenergy. Of particular interest is the possibility of using sugar
and grain sorghum for bioethanol production, which opens up additional economic benefits for
agricultural producers. In addition, the high biomass yield allows this crop to be effectively used
in the feed balance of farms.

The study carried out a comprehensive analysis of the world and domestic experience in
growing sorghum as a promising niche crop. Particular attention was paid to the dynamics of
the areas of grain and fodder sorghum crops in the countries of the European Union, where there
is a steady growth of interest in this crop. The current state and the need for high-quality seed
material, which is one of the key factors in increasing sorghum productivity and ensuring its stable
cultivation in various soil and climatic zones, were considered. A special emphasis was placed
on the prospects for expanding the sales markets for sorghum products, in particular in the food,
feed, and bioenergy industries. Based on the study, potential ways of integrating sorghum into
modern business models of agricultural enterprises as an important element of the strategy for
sustainable development of the agricultural sector were identified. The introduction of sorghum
into the crop structure can contribute to increasing the climate resilience of production, product
diversification, and strengthening food security.
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boitko M.O. Ilepcnexkmugu supousy8anns copzo AK Hiulegoi Kynbmypu 8 ymMoeax cyuachnozo
azpoobiznecy

V' cyuacnux ymosax aecpapnoco eupobnuymea, wo cynpogooONCYIOMbCs KIMAMUYHUMU
sMiHamu, Oehiyumom 60OHUX pecypcCi8, 3POCHAHHAM 6APMOCHI eHeP2OHOCI8 ma HeoOXiOHI-
cmio ougepcuirayii nocisis, eupowysanus copeo Habyeae oedani Oinbuioi akmyanvhocmi. Ls
Hiwesa Kynbmypa OeMOHCMPYE GUCOKULL PIGeHb a0anmueHOCmi 00 HOCYUWIUBUX YMO8, HU3LKY
BUMOSTUBICL 0 IPYHMIE MA CMIUKICMb 00 WKIOHUKIE | X80p0o0, o pobums ii npusadbausow
anemepHamugoio 0 pecionie i3 puzuxosanum zemaepoocmeom. Copeo mac wupoKuil cnekmp
3aCcmocy8anHs: 11020 BUKOPUCTOBYIOND K KOPMOSY KYIbmypy, OIS Xapuo8ux nomped, a maxodic
v bioenepeemuyi. Ocobaugy ysazy npueepmac MONCIUGICHb UKOPUCTIANHS YYKPOBO2O Md 3ep-
H0B8020 cOp20 0718 8UPOOHUYMEA DIOEMAHONLY, WO BIOKPUBAE 00OAMKOB] eKOHOMIUHI nepesazu O
azposupobHuxie. Kpim mozo, ucoxa eposcatinicms 6iomacu 0036075€ eheKmueHo 6UKOPUCTO-
8Y8aMuU Y10 KYI6bNYPY Y KOPMOBOMY OANAHCI 20CNOOAPCM.

YV 0ocriosicenni 30iiicneno KomMnieKCHUL aHAi3 C8iM06020 Ma GiMUUIHAHO20 Q0CEI0Y 8UPO-
WYBanHs copao AK nepcnekmugnoi Hiwegoi kynomypu. Ocobausy ysazy npudinreno OuHamiyi niouy
nOCi8i8 3epHOB020 MA KOPMOBO20 cop2o 6 kpainax €eponelicvkozo Coio3y, 0e nNpoCmedlcycmoes
cmabinvhe 3pocmants inmepecy 00 yici Kynomypu. Pozensanymo cyuacuuii cmam i nompeoy 6 axic-
HOMY HACIHHEBOMY Mamepiaii, AKUll € OOHUM 3 KIHOHUOBUX YUHHUKIE NIOBUUEHHS NPOOYKMUG-
HOCmi copeo ma 3abe3neuents 1020 CmadilbHo20 GUPOWYBAHHSA 6 PI3HUX IPYHIMOBO-KAIMAMUY-
Hux 3onax. Okpemuil akyenm 3pooneno Ha NePCneKmueax po3uupents. putKie 30ymy npooykyii
3 COpeo, 30KpemMa y Xapuosiil, Kopmositl ma bioenepeemuunii eanyzax. Ha ocnosi nposederozo
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00CNIONCEHHS BUSHAUEHO NOMEHYIUIHI WIAXU IHme2payii copeo 6 cyuacHi 6izHec-mooeni azponio-
NPUEMCING SIK BAICTUBO2O €NIEMEHNTY CImpamezii Cmano2o po3gumKy azpapHozo cekmopy. Bnpo-
BAOIICEHHSL COP2O Y CMPYKMYPY NOCIBIE MOdIce Cnpusimu Ni0GUWEHHIO KAIMAMUYHOT cmiikocmi
8UpOOHUYMEA, Ouepcugirayii npooyKyii ma 3miyHeHHIO NPoO06ONLUOI be3neKu.

Knrouogi cnosa: copeo, niwesa xynomypa, 6ioemanon, azpobisnec, eqhpekmusHicms GUpousy-
6aHH.

Problem statement. In the current context of agribusiness, there is a growing need
for implementing new approaches to agricultural production that ensure economic effi-
ciency, adaptability to climate change, and resilience to market fluctuations. One of the
promising niche crops that meets these requirements is sorghum — a cereal crop that
combines high drought tolerance, versatile applications, and profitability of cultivation.

Sorghum is a valuable alternative to traditional grain crops such as wheat, corn, and
barley, particularly in regions with unfavorable climatic conditions. Its high drought
resistance and low soil fertility requirements make it an attractive option for farmers
seeking to reduce production risks and increase profitability. In addition, sorghum has
a wide range of applications — from the feed and food industries to bioenergy — which
expands its commercial potential.

The relevance of this research is driven by the need to diversify agricultural pro-
duction, improve the efficiency of land use, and identify alternative crops capable of
ensuring stable yields under changing climate conditions. Analyzing the prospects for
cultivating sorghum as a niche crop in modern agribusiness will provide insights into its
economic feasibility, potential markets, and technological aspects of cultivation.

Analysis of recent research and publications. In global scientific literature, sor-
ghum is regarded as a crop with significant potential in the context of global warm-
ing and the growing need for alternative sources of food and bioenergy. International
research has primarily focused on the impact of agronomic practices, soil and climatic
conditions, and genetic factors on sorghum productivity [1-5].

In domestic scientific studies, sorghum is primarily considered a promising crop
for the southern and central regions of Ukraine. Particular attention is given to improv-
ing cultivation technologies, selecting adapted varieties, and increasing the economic
efficiency of sorghum production. Researchers Baklanova T.V., Hamayunova V.V.,
and Sydiakina O.V. analyze the dynamics of sorghum grain production from 2000
to 2021, focusing on sown area and crop yields in Ukraine and leading producing
countries. They emphasize that Ukraine has significant potential to increase sorghum
production, as its yield has been steadily rising and currently exceeds 4 tons per hec-
tare [6]. Boiko M.O. explores the impact of various agronomic practices on sorghum
productivity. In particular, the researcher examines optimal sowing dates, seed depth,
seeding rates, and the use of mineral fertilizers to enhance yield and grain quality. The
author also evaluates the potential of sorghum for producing flour, groats, and bakery
products [7-11].

However, despite the considerable volume of scientific research, certain aspects
of sorghum cultivation and utilization require further investigation. In particular, key
issues remain regarding the genetic improvement of the crop, its resistance to pests and
diseases, the impact of various agronomic practices on the quality characteristics of the
yield, as well as the prospects for expanding the use of sorghum in alternative energy
production and the food industry.

Research objective. This article aims to identify promising directions for growing
sorghum in the agricultural sector and determine the key factors influencing the effi-
ciency of its cultivation under modern conditions.
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Presentation of the main research findings. In the context of global climate change,
growing demand for alternative grain crops, and the need to increase the profitability
of agricultural production, the search for new niche crops is becoming particularly rel-
evant. One such promising crop is sorghum (Sorghum bicolor). In Ukraine, sorghum
cultivation has not become widespread yet; however, global experience demonstrates
the significant potential of this crop as an alternative to traditional cereals. In particular,
in the United States, China, India, and several African countries, sorghum is an essential
component of agricultural production. Its competitive advantages include efficient water
usage, high yields even under adverse conditions, and resistance to pests and diseases.

It was projected that in 2024, the global production of sorghum would reach approx-
imately 61.3 million tons, representing a 4.3% increase compared to 2023 when produc-
tion totaled 58.8 million tons. Africa remains the leading region for sorghum cultivation,
with the forecasted harvest reaching 28.3 million tons. Among the top-producing coun-
tries on the continent are Nigeria (7 million tons), Sudan (5.3 million tons), and Ethiopia
(4.1 million tons).

Although the United States remains the world’s second largest sorghum producer,
heat and rainfall deficits could reduce its harvest from 8.1 to 7.1 million tons. India
is also showing a decline in production, with production expected to fall from 4.4 to
4.2 million tons in 2024. While China and Australia are holding steady yields, Mexico,
Brazil, and Argentina are increasing production. Mexico is expected to increase produc-
tion from 4.3 to 4.5 million tons, Brazil — from 5 to 5.2 million tons, and Argentina —
from 2.6 to 3 million tons [12].

The Food and Agriculture Organization of the United Nations (FAO) has released
its first forecast for the 2024/25 marketing year (July/June), projecting global cereal
production at 2,846 million tons, which is nearly equal to the record output of 2023/24.
Global cereal stocks are expected to increase by 1.5% from their opening levels, reach-
ing a new record of 897 million tons. Stocks of maize, barley, sorghum, and rice are
projected to rise, while wheat inventories may decline. The global stock-to-use ratio is
likely to remain stable at 30.9% [13].

In Europe, approximately 250,000 hectares of arable land have been allocated for
grain sorghum cultivation. Over the past year, the sowing area for this crop has expanded
by 34%, indicating a growing interest in sorghum among farmers. Among the 27 Euro-
pean countries, France remains the leader in sorghum cultivation, with 103,000 hectares
sown — an increase of nearly 89% compared to the previous year. Hungary (44,940 ha),
Italy (40,580 ha), and Romania (16,000 ha) also report substantial sorghum acreage. In
Romania, frequent droughts hinder the cultivation of spring crops, making sorghum a
promising alternative in crop rotations for farmers (Fig. 1).

Forage sorghum production in Europe has increased by 11%. The cultivation area
for this crop across the 27 EU countries now covers 98,000 hectares, indicating steady
growth. Farmers in France made a significant contribution to this increase, with the area
under forage sorghum expanding by 17%, reaching 35,000 hectares. In Italy, the area
grew by 20% to 30,000 hectares, while in Poland, it increased by 5% to 5,000 hectares
(Fig. 2).

The growing interest in sorghum cultivation in Europe is contributing not only to
expanding sown areas but also to developing the crop’s seed production sector. Due
to increasing demand for sorghum — especially under changing climate conditions —
sorghum seed production is also showing a positive growth trend. In 2024, Europe is
expected to allocate 2,600 hectares for sorghum seed production, marking a record
high for seed-growing farms on the continent. This increase highlights the growing
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importance of sorghum in crop rotation systems. Expanding production areas will help
farmers replenish seed stocks, which have decreased as a result of the sharp rise in sor-
ghum cultivation in 2024.
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Fig. 1. Arable land area allocated for grain sorghum cultivation in Europe, ha
Source: Sorghum ID, 2024 [14]
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Fig. 2. Arable land area allocated for forage sorghum cultivation in Europe, ha
Source: Sorghum ID, 2024 [14]




Taspiticeknit HaykoBui BicHUK Ne 143. Yactuna 1

38I

For comparison, during the 2018/19 period, only 675 hectares were devoted to
sorghum seed production, while in 2023, the area reached 1,950 hectares, reflecting
a 34% year-on-year increase. Among the key seed-producing countries are Hungary
(1,050 ha), France (1,006 ha), and Spain (400 ha) [15].
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Fig. 3. Area under sorghum seed production in the EU, ha
Source: Sorghum ID, 2024 [14]

At the same time, Ukraine is also showing interest in sorghum cultivation. However,
in recent years, sorghum seed sales have declined approximately 5 to 7 times. During
the peak of the crop’s development in Ukraine, the total area under sorghum cultivation
reached 150,000-170,000 hectares. Currently, this figure has dropped to no more than
10,000 hectares. The main reasons for this decline are the COVID-19 pandemic, fol-
lowed by the occupation of southern territories.

Previously, the largest areas for sorghum cultivation were located in Zaporizhzhia,
Kherson, Mykolaiv, and Odesa regions, but production in these areas has nearly come to
a halt. An additional challenge is the underdeveloped marketing infrastructure, as sales
markets for sorghum products are still not fully formed. Moreover, the sharp reduction
in commercial crop areas has led to a decline in demand for sorghum seed.

At the same time, although the cultivation areas for certain niche crops have
expanded, the years 2022-2024 saw a rise in seed imports for crops such as rye, oats,
sorghum, flax, hemp, mustard, as well as sugar beet and vegetable seeds [16, 17].

Researchers at the Institute of Agrarian Economics forecast a 3.4% increase in the
gross output of crop production in Ukraine in 2025 compared to 2024. The main con-
tributing factors are the expected growth in the production of grain and leguminous
crops, particularly sorghum, which is projected to increase by 20.0% [18].

In Ukraine, sorghum is represented by four cultivated types:

— Grain sorghum — grown for feed, industrial, and food purposes.

— Dzhuhara, Haolian, and Sudan grass — primarily cultivated as forage crops.
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Based on its production purpose, sorghum can be classified into grain, sweet, and
forage types. Among grain hybrids, U.S.-developed varieties such as Sprint and Prime
have demonstrated excellent performance in Ukraine [19]. These hybrids are notable for
their ability to deliver stable yields even under unstable weather conditions. Their suc-
cessful cultivation underscores the potential of sorghum as a valuable crop for Ukraine’s
agricultural sector.

However, the efficiency of sorghum cultivation depends not only on the selection of a
suitable hybrid or variety. A complex set of factors — both agronomic and organizational-
economic — influences yield levels and the overall economic feasibility of growing
sorghum.

Below is a systematized table of key factors that determine the efficiency of sorghum
cultivation under modern agribusiness conditions (Table 1).

Table 1
Key Factors Influencing the Efficiency of Sorghum Cultivation
Ne Factor Impact description
| Climatic conditions Sorghum is drought-resistant, suitable for the
southern and central regions of Ukraine.
) Soil conditions Grows well on light, fertile soils with a neutral
reaction, resistant to saline and marginal lands.
3 Seed variety and quality The selection of adapted hybrids ensures resistance to
stress factors and high yields.
Cultivation technology Compliance with crop rotation, sowing depth, and
4 weed control are critically important for young
plants.
Fertilizers and plant Balanced nutrition (especially nitrogen) and
5 protection protection against pests and diseases guarantee stable
yields.
6 Technical support Machinery is needed for sowing, tending, and
harvesting, especially for sweet sorghum (wet stalk).
7 Market infrastructure Availability of demand for products (grain, silage,
bioethanol), access to the sales market, and logistics.
State support Participation in subsidy, compensation, and grant
8 programs increases the investment attractiveness of
culture.
Environmental sustainability | Sorghum is an environmentally friendly crop with
9 low resource consumption and the possibility of use
in bioenergy.

Source: author s development

Recently, sorghum has been increasingly regarded as a bioenergy crop, as its grain
can be used to produce bioethanol, while its stalks can serve as a source of solid biofuel.
From one hectare of cultivation, it is possible to harvest up to 7—12 tons per hectare of
grain, with a starch content of up to 70-80%, which allows for a bioethanol yield of
approximately 4-5 tons per hectare [20].

Sorghum is characterized by a high photosynthetic efficiency and the ability to
rapidly accumulate substantial biomass with high energy potential. Importantly, most
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of the energy-rich substances in its composition are easily processed into ethanol. In
particular, sweet sorghum contains a significant amount of simple sugars, while grain
sorghum is rich in starch. Moreover, sorghum demonstrates a higher starch yield (up to
74%) compared to the traditional bioethanol crop — corn (approximately 67%). Sweet
sorghum also ensures a higher alcohol yield, further enhancing its attractiveness for the
biofuel industry.

By combining the use of both grain and stalks for bioethanol production, sorghum
has the potential to yield approximately 7,000 liters per hectare. As a result, scientists
are actively engaged in breeding new sorghum varieties aimed at renewable fuel pro-
duction. Researchers are working on the genetic improvement of sorghum to increase
the sugar content in the stalks, which is a key factor for efficient bioethanol production.
In addition, efforts are being made to develop varieties that can deliver higher yields
with lower water consumption — an especially important property in the context of cli-
mate change.

A separate area of research is currently devoted to the development of varieties and
hybrids with improved fermentation ability, which will allow for increasing the yield of
fuel and reduce the cost of its production. In addition, scientists are experimenting with
improving the agrotechnology of growing sorghum to increase its energy efficiency and
make biofuels more accessible and economically profitable. Thanks to such develop-
ments, sorghum is becoming not only an important food crop, but also one of the key
elements of the future of renewable energy.

Conclusions and suggestions. As a result of the study, it was found that sorghum
is one of the most promising niche crops for agricultural production in the conditions
of modern agribusiness. Its high drought resistance, adaptability to adverse climatic
conditions and ability to form significant biomass make the crop particularly attractive
for cultivation in the southern and central regions of Ukraine, where drought periods
are increasingly observed. At the same time, the growing demand for sorghum products
from the feed, food, and energy industries contributes to expanding the sales market
and creates the prerequisites for diversifying agricultural production. Grain and sugar
sorghum have high potential in producing bioethanol due to the significant content of
starch and sugars, respectively, which corresponds to modern trends in the development
of alternative energy.

Despite significant agronomic and economic advantages, the development of sor-
ghum cultivation in Ukraine is constrained by a number of factors, in particular the lack
of a developed marketing infrastructure, insufficient quality seeds, a weak processing
base and farmers’ limited awareness about the technologies for growing this crop. In this
regard, it is advisable to develop state support programs for niche crops, focus efforts
on supporting national selection, improving local logistics and cooperation, and inten-
sifying educational work among agricultural producers. It is also important to expand
scientific and applied research aimed at substantiating the economic efficiency of sor-
ghum cultivation in conditions of climate change and its integration into the strategy for
sustainable development of the agricultural sector of Ukraine.
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