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The article presents the dynamics of grain pea production based on sown areas and crop
yields in Ukraine, leading countries that produce the most grain peas, and globally from 2000 to
2022. According to the data provided, it is substantiated that Ukraine is a promising country for
increasing pea production volumes. The yield of grain peas in our country has been increasing
in recent years and exceeds the level of 2 t/ha. This means that the yield of peas is not inferior in
productivity to most cereal crops. The article argues that Ukraine has all favorable conditions
for increasing the areas and volumes of pea production, namely: optimal technologies have
been developed, adapted varieties have been created, and there is a growing interest among
culture producers for processing. The use of grain peas in agriculture and the food industry
has great potential and can be very profitable for the development of the agricultural sector
and providing people with healthy and tasty food. It contains a significant amount of protein,
making it a valuable product for vegetarians and those seeking balanced nutrition. Peas also
contain a lot of fiber, which is beneficial for maintaining the health of the gastrointestinal tract.
In agriculture, grain peas can be used as animal feed, allowing to reduce feeding costs and
improve the quality of meat and milk. Additionally, peas can be used as cover crops, which
contributes to soil improvement and increased yields of other crops. In the food industry, grain
peas can be used to produce canned products, soups, porridges, meat and fish dishes, as well
as an additive to bakery products. Despite the fact that pea cultivation occupies insignificant
areas in Ukraine compared to Canada, India, and China, Ukraine is one of the leading exporters
of grain peas in the world. In terms of pea exports, Ukraine holds a significant position in the
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global market. The main consumers of Ukrainian peas are European Union countries, including
Poland, Germany, France, Italy, and others. Ukraine has high quality grain peas, allowing it
to successfully compete in the global market. Grain pea production in Ukraine is constantly
growing, indicating the potential of this type of production for export. This demonstrates the
feasibility of cultivating grain peas in Ukraine, increasing its areas, improving technologies, and
the exceptional importance of this culture in light of climate change.

Key words: peas, soil fertility, grain yield, gross harvests, dynamics of sown areas.

€Epmonace B.M., I'amaronoea B.B. Cyuacni menoenuii supouiysanns 2opoxy é Ykpaini ma
ceimi

Y cmammi nasedeno ounamixy eupobnuymea 3epna 2opoxy Ha 0CHO8I nIoW NOCigi6 ma epo-
arcatinocmi Kynomypu 8 Ykpaini, nposionux kpainax, axi Hatibiivule supooisioms 3epHO 20POXY
ma 3aeanom y ceimi 3a nepiod 3 2000 do 2022 poky. 3a HaeedeHumu OaHUMU OOIPYHMOBAHO,
wo Ykpaina € nepchekmugHoio Kpainoio wooo HapowyeamnHs oOcs2ié GUPOOHUYMBA 20POX).
VYpoorcavinicms 3epna copoxy 6 nawiii kpaini 3a ocmanni poku 3pocmae ma nepesuuyye pigeHs
2 m/ea. Tobmo epooicaiinicmv 20poxy He NOCHYRAEMbCA 3a NPOOYKMUBHICIIO OLTbULOCTI 3ePHO-
8UX KyIbmyp. B cmammi 00IpyHmosaro, wo 018 yCniuHo20 6UpOuySants 20poxy 6 Yipaii € 6ci
CHpUAMAUBE nepedyMosU OJisi HApOWY8AHHs NIOW ma 00ca2ie 8UpobHUYMEa, a came: po3podieHO
ONMUMANLHI MEXHON02TE, CMBOPEHO A0ANMOBAHT COPMU, 3POCMAE 3AYIKABIEHICIb BUPOOHUKIE
Kynomypu 011 hepepooxu. Bukopucmanns 3epna 20poxy 8 CilbCbKOMY 20Cno0apcmei ma xapuo-
Il NPOMUCTIOBOCIT MAE BEIUKUL NOMEHYIAT T MOXCe OYmu Oydice BUSIOHUM OISl PO3BUMKY a2pap-
HO20 cexmopy ma 3abe3neueHHs adell 300posol0 ma CMauHolo ixceio. Bin micmume 3nauny
KinbKicms OLIKA, Wo pobums 11020 YIHHUM NPOOYKMOM 05l 6e2emapianyie ma aooet, sKi npae-
HYmMb 30a1AHCO8AH020 Xapuyeanus. 1 opox maxoc micmums 6a2amo KiimKoGUHU, AKA KOPUCHA
0718 NIOMPUMAHHA 300P08 "5 WILYHKOBO-KUUUKOB020 MPAKMY. Y CilbCbKOMY 20Cno0apcmei 20pox
Ha 3epHO Modice OYMu GUKOPUCTIAHULL K KOPM O151 MEAPUH, WO 00380AE IMEHUUTNU SUMPATNU
Ha JICUBNIEHHS A NOKpawumu AKicme m’aca ma monoka. Kpim mozo, eopox moogice 6ymu guxo-
pucmanuti 0151 NOKPUMmsi NOCIGHUX NAOW), WO CNPUSE NOKPAWEHHIO IDYHMY Ma 30LMbUleHHIO
8pPOJICAUHOCTNI THWUX KYIbMYP. YV Xapuogiti npoMucio80cmi 20pox 3epHOGUtl Modice 6ymu 6UKo-
PUCMAHUTL 01 8UPOOHUYMEA KOHCEPBOBAHUX NPOOYKMIG, CYNi6, Kaui, M SACHUX | pUOHUX CMpaAs,
a maxodic sik 0006aska 00 xaib00yIouHUX 6upobie. [opox Mmaxoic Modxce 6ymu UKOPUCIAHUTL OISt
BUPOOHUYMBA OOPOWHA, KPYN Ma MAKapoHHuX éupobis. He ousnsauucsy na me, wo 6 Yrpaini uje
He3HAuHI nAOWI 3auHAMI YI€r Kyavmypoio, nopisnsano 3 Kanaooio, Indicio ma Kumaem, Ykpaina
€ 0OHUM 3 NPOGIOHUX eKCHOPMEPI6 20POXY 3epH08020 Y c8imi. 3a obcacamu eKCnopmy 20powKy
VYkpaina saiimae snaune micye na ceimogomy punky. 10106HUMU CROMCUBAUAMU YKPATHCLKO2O
2opoxy € kpainu €sponeiicokoeo Cotozy, 30kpema llonvwa, Himeuyuna, @panyia, Imanis ma
iHwi. Yxpaina mae 8ucoky AKicmv 3epHa 2opoxy, wo 00360JA€ itl YCRIUHO KOHKYPY8AMU HA C8i-
MOBOMY PUHKY. Bupobnuymeo 2opowky 3epno6ozo 6 Yipaini nocmitino 3pocmae, wo cgiouums
npo nomenyian yvbo2o eudy npodykyii ona excnopmy. Lle ciouums npo ooyinbHicms eupouyy-
6aHHs 3epHa 2opoxy 6 YKpaini, 36inbuients 1020 naow, YOOCKOHALEHHs MEXHON02I ma npo
BUKTIIOUHY BAJICTUBICIND YICT KYIbMYPU Y 36 SA3KY 3 KAIMAMUYHUMU 3MIHAMU.

Knrwowuogi cnosa: 2opox, pooiouicms IpyHmMYy, YpoXcaHicmsb 3epHa, 8anosi 300pu, OUHamiKa
NOCIBHUX NIIOW.

Formulation of the problem. The most important issues of today are war and cli-
mate change. Climate change in Ukrainian agriculture is caused by global warming,
leading to prolonged dry periods that negatively affect crop yields. As a result, crop
fluctuations can reach up to 50%, especially in the southern regions of Ukraine. One of
the main tasks of farmers is to improve crop cultivation technology and develop new
methods to ensure industry stability and reduce its vulnerability to climate change.

Climate change can lead to an increase in the frequency and intensity of extreme
weather events, such as heavy rains, hail, or drought. This can harm the growth and
development of pea plants, as well as lead to a deterioration in quality and reduced yields.

With climate change and potential military actions in the future, the average air
temperature may increase, affecting the phenological growth stages of peas and conse-
quently productivity.
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Climate warming, in turn, leads to changes in the water regime, including an increase
in the frequency of dry periods or heavy rains. This can affect water availability for
plants and have a negative impact on their growth and development. Therefore, climate
change significantly affects pea cultivation, and farmers need to adapt to these changes
by using new technologies, varieties, and approaches to cultivation to ensure stable pea
production.

The spread of new pests and diseases due to climate change can also damage peas
and lead to losses in yield and product quality.

Analysis of recent research and publications. Pea (Pisum sativum) is one of the
most environmentally sustainable crops with great potential for cultivation both in
Ukraine and globally. This crop has many advantages that make it attractive to farmers
and consumers.

Peas are an environmentally sustainable crop. Growing peas helps to preserve the
basic fertility characteristics of the soil, as their root system accumulates nitrogen from
the air and improves its structure [1-3]. Peas and other leguminous crops as predecessors
can replace the application of 60 kg/ha or more of nitrogen for subsequent crops [4, 5].

Peas also tolerate low temperatures well and can be grown as a main or catch
crop in dry regions. The high effectiveness of growing green manure mixtures with
a leguminous component, including peas, has been established in catch crops after
harvesting grain crops with straw left as organic fertilizer [6]. This approach accel-
erates straw decomposition, enriches the soil with fresh organic matter, humus,
improves its microbiological and aggregate composition, compaction, water per-
meability, etc.

The ability to accumulate and retain moisture in the soil is crucial for crop yields
in the southern region of Ukraine. The presence of moisture in the soil in this region is
of paramount importance among all known factors of cultivation [7]. The next factor is
ensuring plants with all essential nutrients, especially nitrogen [8]. Organic matter sig-
nificantly improves the basic fertility indicators of the soil, structures it, and contributes
to a significant increase in the productivity of all agricultural crops. Research in the
conditions of the Right-Bank Forest-Steppe of Ukraine on chernozem podzolized heavy
loam soil has shown a positive impact on the main yield elements of naked barley by
growing the crop in rotation with plowing non-commercial parts of the yield into the
soil and subsequent application of mineral fertilizers under barley [9]. The addition of
fresh organic matter to the soil, especially in combination with legumes, will contribute
to soil purification from pollutants, improvement of fertility indicators, and overall soil
health. Decomposition accelerators are successfully used to speed up the breakdown of
organic components [10-12].

The exclusive importance is given to leguminous plants and peas in particular due
to their ability to dissolve fixed soil phosphates. This property is associated with their
root secretions [3]. Thus, peas are capable of improving the basic fertility indicators of
the soil, containing a significant amount of nitrogen in their residues. Thanks to this and
due to symbiotic fixation, this crop enriches the soil with valuable organic matter and
biological nitrogen. It is an environmentally friendly, cost-free crop that can be fully
utilized by subsequent crops without losses. Currently, the significance of growing peas
and other legumes cannot be overestimated, as the cost of mineral fertilizers has sig-
nificantly increased, and the economic condition of farms during wartime is weakened.

The above-mentioned positives regarding the impact of peas on soil fertility require
a review and diversification of areas towards increasing them under legumes at the
expense of excessive growth under sunflower [13, 14].
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Additionally, peas have great importance as a crop that provides food and feed
industries. Peas are one of the richest sources of plant protein and are crucial for human
nutrition. The protein content in pea grains can reach 20-30%, which is quite signifi-
cant. The high concentration of amino acids, including lysine, methionine, and cysteine,
makes peas a complete protein source. In recent years, there has been an increase in
interest in a healthy lifestyle, leading to an increased demand for plant-based protein.
Peas, as a crop with the highest plant protein content, can meet this demand and become
a competitive alternative to meat.

In addition to food, peas can be used in pharmaceutical and feed industries. Pea
grains can be used for the production of canned goods, meat substitutes, pasta products,
and other items. Furthermore, peas are used as a feed additive for animals, contributing
to enriching their diet with plant protein [15].

Growing peas can contribute to the development of the agricultural sector. This
crop provides farmers with new opportunities for cultivation and marketing of products
while simultaneously improving soil fertility. Increasing pea production can enhance
the profitability of farms and stimulate economic development in rural areas.

Therefore, peas are one of the most environmentally sustainable crops with great
potential for both food and feed industries, as well as for soil fertility restoration and
nitrogen enrichment. The high nutritional value, environmental sustainability, versatil-
ity in use, increasing demand for plant protein, and ability to enhance soil fertility make
peas an attractive crop for farmers and consumers.

Research Objective. The aim of the study was to highlight the significance, analyze
the dynamics of grain pea production based on sown areas and crop yields in Ukraine,
leading pea-producing countries, and globally from 2000 to 2022.

Presentation of the main research material. According to FAO STAT data for
2022, the largest producers of peas are Canada, India, and China, where peas are grown
on an area of approximately 1 million hectares (Fig. 1). These countries have a sig-
nificant volume of pea production and make a substantial contribution to global pea
cultivation.
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Fig. 1. Areas of grain pea sowing in individual countries of the world,
thousands of hectares (according to FAOSTAT, 2023)
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Canada is one of the leading global pea producers, cultivating peas on a significant
area. For example, in 2019, Canada had around 1.7 million hectares dedicated to this
crop (Fig. 2). India is also a key player in the global pea market, and its production vol-

umes significantly influence world prices for this crop.
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Fig. 2. Areas of grain peas in Canada, million hectares (according to FAOSTAT, 2023)

In recent years of cultivation, the total area sown under peas in the world has
increased (Fig. 3).
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Fig. 3. Grain pea sown areas in the world, million hectares (according to FAOSTAT, 2023)
One of the key aspects of growing a crop is its yield. The grain pea yield can vary

significantly depending on a number of factors, such as soil fertility, climatic condi-
tions, variety, cultivation techniques, and others. To achieve high grain pea yields, it
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is necessary to select the right varieties, provide proper care for the crops, timely soil
treatment, and protect the plants from pests and diseases.

The maximum grain pea yield over the entire 23-year accounting period was recorded
in France, with some of them exceeding 4 tons/ha. However, the acreage under this crop
in the country is not significant. High levels of grain pea yield have been achieved
in North American countries such as Canada and the USA, where the cultivation of
this crop is quite developed, and modern technologies and agronomy are applied to
ensure high yield levels. Ukraine ranks next after these countries in terms of grain yield
(Table 1, Fig. 3).

Gross grain pea yields are an important factor for the country’s economy as they
influence the volumes of export and domestic consumption of this crop. Knowledge
of potential production volumes allows managing market processes, forecasting price
trends, and developing strategies for the development of the agricultural sector.

Table 1
Grain pea yield, t/ha (according to FAOSTAT, 2023)
Year India Canada China USA Ukraine France :’?otrl;s
2000 1.03 2.35 1.21 2.21 1.75 4.50 1.78
2001 0.86 1.00 1.19 2.19 2.07 3.99 1.50
2002 0.91 1.31 1.58 1.86 1.89 4.92 1.60
2003 0.89 1.68 1.49 1.77 1.10 4.40 1.61
2004 1.02 2.49 1.21 2.52 2.46 4.69 1.86
2005 0.99 2.36 1.16 2.05 1.98 4.20 1.73
2006 0.91 2.05 1.13 1.67 2.00 4.21 1.54
2007 0.81 2.03 1.10 2.25 1.09 3.61 1.46
2008 0.75 2.26 1.19 1.62 2.26 4.50 1.61
2009 0.92 2.27 1.05 2.29 1.81 4.81 1.62
2010 0.88 2.17 1.10 2.24 1.62 431 1.59
2011 0.82 2.57 1.58 1.84 1.49 3.58 1.66
2012 0.93 2.26 1.55 1.98 1.66 4.03 1.58
2013 1.10 2.95 1.33 2.20 1.56 3.97 1.76
2014 0.96 2.37 1.42 2.14 2.34 3.71 1.72
2015 0.91 2.14 1.49 1.89 2.24 3.70 1.73
2016 0.82 2.88 1.48 2.34 3.13 2.53 2.00
2017 0.96 2.50 1.59 1.51 2.65 3.45 2.03
2018 1.20 2.50 1.55 2.21 1.82 3.53 1.79
2019 1.34 2.48 1.50 2.38 2.26 4.04 1.96
2020 1.44 2.73 1.54 2.50 2.04 2.76 2.04
2021 1.37 1.49 1.56 1.14 2.36 2.84 1.74
2022 1.32 2.54 1.58 1.96 2.07 3.00 1.98
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Fig. 4. Yield of pea grain, t/ha (according to FAOSTAT, 2023)

Peas are an important source of protein and other beneficial nutrients, so it is impor-
tant to have sufficient production volumes to ensure food security for the population.

Analysis of the agricultural sector’s development: gross grain pea yields are one of
the indicators of production efficiency in agriculture. This indicator allows evaluating
the effectiveness of measures aimed at improving the quality and quantity of pea har-
vest, as well as determining the potential for further sector development.

Therefore, forecasting gross grain pea yields is crucial for understanding and analyz-
ing the market situation of this crop, planning strategies for agricultural sector develop-
ment, ensuring food security, and regulating export-import processes.

Ukraine is one of the leading producers of grain peas in the world, so production
volumes directly impact opportunities for exporting this crop. Forecasting gross yields
helps predict demand for peas in foreign markets and develop export strategies. In
recent years, pea (dry grain) production in Ukraine has shown a trend towards growth.
According to the State Statistics Service of Ukraine, gross pea yields in 2017 amounted
to approximately 1.097 million tons, which is a significant improvement compared to
previous years (Fig. 5).

Canada is one of the leading global producers of peas. According to Statistics Can-
ada, gross pea production in Canada has shown stable growth in recent years. In 2020,
pea production in Canada reached approximately 4 million tonnes, which is a significant
indicator.

Overall, it can be stated that Canada, China, India, and the USA are experiencing
stable dynamics in pea grain production. This indicates significant production volumes
of'this crop in these countries and their substantial contribution to global agro-industrial
production (Fig. 6).

Peas are a popular crop on the world market, and their grain production also shows
steady growth. According to the Food and Agriculture Organization of the United
Nations (FAO), global pea production in 2020 amounted to about 12 million tonnes, a
significant increase compared to previous years (Fig. 7).
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Fig. 5. Dynamics of the gross collection of pea grain in Ukraine, thousand tons
(according to FAOSTAT, 2023)
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Fig. 6. Dynamics of gross harvests of pea grain in different countries, thousand tons
(according to FAOSTAT, 2023)

In general, it can be summarized that both in Ukraine and globally, there is a positive
trend in pea grain production. This may be attributed to the development of cultivation
technologies, market demand for this crop, and other factors, including soil improve-
ment. It is important to continue monitoring this trend for effective management of the
agricultural sector and the development of the agricultural industry.
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Conclusions and recommendations. Analyzing the statistical data regarding the
importance of the culture, cultivation, and production of pea grain overall, it is nec-
essary to emphasize that Ukraine has the potential to increase acreage and improve
pea grain yield by implementing modern cultivation technologies. The use of optimal
agronomic practices, productive adapted varieties with high-quality grains, fertilizers,
as well as systematic monitoring of crop conditions can significantly increase pea yield
and improve soil fertility.
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