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INTRODUCTION

Leguminous crops are valuable in the food, fodder, and
agroecological significance of agricultural plants in
Ukraine. However, their acreage is very low. In general,
in Ukraine, the acreage under leguminous crops in
2019 amounted to 566.0 thousand hectares, which
is approximately 2% of the structure of the sown
area and is a very low indicator [1]. Of the total area
of leguminous crops in Ukraine, over 84% belongs to
peas and soybeans. These two crops are the main ones
among legumes. At the same time, under conditions of
the climate change,the potential of other legumes, such
as chickpeas, lentils, grass peas, beans, etc. is not fully
utilised, which can provide higher yields in extreme
weather conditions at a lower cost.

The determining factor in the expansion of
acreage under sparsely distributed leguminous crops is
the correct selection of cultivars, taking into account
modern environmental conditions. One of the main
indicators in the selection of leguminous varieties for
certain soil and climatic conditions is their potential
yield and manufacturability of cultivation [2]. The main
indicators of the manufacturability of leguminous crops
are the resistance of plants to lodging, shedding of
beans, the suitability of plants for direct combining, the
height of attachment of lower beans, and the height of
plants. It is also necessary to consider the maturation
time of cultivars, their reaction to weather and soil
conditions [3]. Climate change in recent years has led
to the fact that some varieties of legumes have become
severely suppressed by drought,and this has affected their
resistance to diseases, pests, and most importantly - their
productivity [4]. Therefore, the ecological indicators of
the suitability of leguminous cultivars should include
their drought resistance, as well as resistance to the
most common diseases and pests.

The fulfilment of the genetic potential of
leguminous crops requires not only optimisation
of environmental factors, but also an appropriate
cultivation technology adapted to a specific cultivar [5].
The issue of optimal selection of leguminous cultivars
for growing in certain ecological conditions is covered
in the studies of V. F. Kaminskyi [6], H. Hing, H. Jiang,
K. Zhou, N. Hing [7], H. Zhao, H. Cao, P. Ming-Zhen,
I. Song [8], R.A. Guntyansky [9], M.A. Vishnyakova [10],
N.E. Novikova [11], O.L. Kirilesko [12] and others.

Modern cultivars of leguminous crops are
capable of realising approximately 50% of their
productive potential [13]. One of the main reasons
for this is an incorrectly selected cultivar for specific
ecological growing conditions [14]. Therefore, the
purpose and objective of the study is to analyse the
current assortment of sparsely distributed leguminous
crops included in the State Register of plant cultivars
suitable for cultivation in Ukraine in terms of their
potential productivity and resistance to drought, pests,
and diseases.

Mazur et al.

MATERIALS AND METHODS

The assessment of agroecological stability of
leguminous crops was carried out by processing the
State Register of plant cultivars suitable for distribution
in Ukraine for 2021 [15] and official descriptions of
plant cultivars and indicators of economic suitability,
submitted in the official bulletins “Protection of rights
to plant cultivars”, which are placed in the information
and reference system “Sort” [16-26]. The authors of the
study analysed materials on such leguminous crops, which,
according to official data of the State Statistics Service of
Ukraine, have the smallest acreage in 2019: horse beans
(Vicia faba L.), lentils (Lens culinaris Medik.), chickpea
(Cicer arietinum L.) and grass pea (Lathyrus sativus L.).

Cultivars of leguminous plant species according
to the state qualification examination for determining
indicators of suitability for distribution in Ukraine,
among other things, are evaluated by grain yield,
resistance (tolerance) to diseases, pest damage, adverse
meteorological conditions, and other indicators. The
parameters of agroecological resistance covered in
official documents are the ratio of plants to the effects
of pests, diseases, and droughts. Quantitatively, stability
is determined on a relative nine-point scale (1-9 points),
where 9 points correspond to the highest stability, and
1 point corresponds to the lowest stability. Therewith,
the following gradation of cultivars is used by points:
9 points —the cultivar is excellent; 7 points — the cultivar
is good; 5 points - the cultivar is satisfactory; 3 points -
the cultivar is bad; 1 point - the cultivar is very bad [27].
Potential levels of seed yield of the studied lequminous
crops were also analysed. The studied indicators were
compared with each other using mathematical and
statistical correlation and regression analysis.

These indicators of sparsely distributed legumi-
nous crops were established based on the methodology
of conducting an expert examination of plant varieties of
the group of grains, cereals, and legumes for suitability
for distribution in Ukraine. All experiments are carried
out on plots of 10-25 m? in size with four-fold repeti-
tion [27]. Identification of the resistance of leguminous
crops to the main pests is carried out according to
the following parameters: bruchid - a month after
harvesting according to the percentage of damaged
grains; pod borer — before harvesting according to the
percentage of damaged grains; bean aphid - with a
noticeable population on plants as a percentage; pea
leaf weevil — with noticeable damage to plant seedlings
as a percentage [27].

Determination of plant resistance to diseases
is carried out according to the following methods:
bacteriosis - during the filling of the main mass of beans
and before harvesting according to the percentage of the
affected surface; fusariosis — 10 days after germination
according to the percentage of affected plants;
ascochytosis - during the filling of the main mass of
beans and before harvesting according to the percentage
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of damage to leaves, stems, and beans; stripe disease -
before harvesting according to the percentage of
affected plants; bacterial wilting, root rot - in the phase
of full flowering according to the percentage of affected
plants [27]. Assessment of the resistance of cultivars
to adverse meteorological conditions, in particular
drought, is carried out in accordance with general
guidelines. During the growing season, leguminous
cultivars are visually evaluated for drought resistance.
To determine the yield of plants, they are collected
separately or by direct combining [27].

RESULTS AND DISCUSSION
As of 2021, the State Register of plant cultivars suitable
for distribution in Ukraine includes 10 cultivars of horse
beans (Vicia faba L.) [15]. The main diseases of horse
beans are bacteriosis (Bacterium phaseoli E.F.Sm),fusariosis

(Fusarium oxysporum Sch.), ascochytosis (Ascochyta viciae
Libert.) and stripe disease (Bacterium lathyri (Mann. et
Taub.) Burgw.). The most common pests of horse beans
are the bruchid (Bruchus rufimanus Boh.), the pod borer
(Etiella zinckenella Tr.), the stem borer (Lixus algirus L.).
Resistance to major diseases in horse bean
cultivars is 5.3-7.8 points. Birhit cultivar has the highest
resistance to a complex of diseases - 7.8 points, Apollo
and Stella cultivars - 7.5 points each. The least resistant
to diseases is the Fanfare cultivar - 5.3 points. For the
Bakhus cultivar, there is no information on its resistance
to diseases (Table 1). The most resistant to pests are the
cultivars of horse beans Sirius - 7 points and Fanfare -
6.3 points.The most vulnerable to pests are the cultivars
Apollo, Stella, Birhit - all with a resistance score of 5.
At the same time, there is no information on pest
resistance of Vivat, Bakhus and Peremozhets’ cultivars.

Table 1. Indicators of agroecological resistance of horse bean cultivars according to the
State Register of plant cultivars of Ukraine

Resistance to diseases,

Drought resistance,

Cultivar points Pest resistance, points points Grain yield, t/ha
Aleksiia 6.0 6.0 7.0 4.5
Apollo 7.5 5.0 7.0 5.2
Vivat 6.0 no data available no data available 4.5
Stella 75 5.0 7.0 5.3
Sirius 7.0 7.0 5.0 42
Fanfare 53 6.3 6.0 5.7
Birhit 7.8 5.0 7.0 5.0
Bakhus no data available no data available no data available no data available
Tiffani 6.3 6.0 7.0 5.9
Peremozhets’ 7.0 no data available 7.0 no data available

Source: [16; 17; 19; 23-25]

Drought resistance of all cultivars of horse beans
is in the range of 5-7 points. Most cultivars have a
drought tolerance score of 7, only the Sirius cultivar has
5 points, and the Fanfare cultivar has 6 points. There
is no information on the drought resistance of Vivat
and Bakhus cultivars. The potential yield of horse bean
seeds is in the range of 4.2-5.9 t/ha. The highest yield is
attributed to the Tiffani cultivar - 5.9 t/ha and Fanfare -
5.7 t/ha. The lowest yield is attributed to Sirius — 4.2 t/ha,
Vivat and Alexia - 4.5 t/ha each. There is no information on
the yield of horse bean cultivars Bakhus and Peremozhets.

An average positive correlation was established
between the drought resistance score of plants and the
yield of horse bean seeds (r = 0.432). A graphical repre-
sentation of the correlation and regression relationship
between the yield of horse bean seeds and the drought
resistance score of plants, as well as the regression
equation and the approximation confidence value (R?)
between the studied values are presented in Fig. 1.
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Figure 1. Correlation and regression relationship
between drought resistance score (X) and seed
yield (y) of horse beans
Source: [16; 17; 19; 23-25]




For 2021, the State Register of plant cultivars
suitable for distribution in Ukraine includes 9 cultivars
of lentils (Lens culinaris Medik.) [15]. The main diseases
of food lentils are ascochytosis (Ascochyta ervicola Syd.),
fusariosis (Fusarium oxysporum Schlecht.), bacterial
wilt (Corynebacterium insidiosuna (Mc Cull.) Jons.). The
most common pests of lentils are bean aphids (Aphis

Mazur et al.

fabae Scopoli.) and pea leaf weevil (Sitona lineatus L.).
The highest resistance to diseases is attributed to the
following cultivars of lentils: Blondi, Khryzolit, SNIM 18 -
8 points each, Harri - 7.7, Linza - 7.5 points. The
least resistant to diseases are the following varieties:
YeS Maksymum - 6.3 points,Antonina - 6.7 points (Table 2).

Table 2. Indicators of agroecological resistance of lentil cultivars according to the
State Register of plant cultivars of Ukraine

Cultivar Resistance t o diseases, Pest resistance, points Drought r.esistance, Grain yield, t/ha
points points

YeS Maksymum 6.3 7.0 7.0 2.81
Blondi 8.0 8.0 8.0 2.60
Khryzolit 8.0 8.0 8.0 2.00
Svitanok 7.0 no data available 8.2 2.04
Antonina 6.7 6.0 7.0 2.10
Darynka 7.0 6.0 8.0 2.14
Linza 7.5 no data available no data available 1.74
SNIM 18 8.0 8.0 8.0 2.60
Harri 77 9.0 7.0 2.30

Source: [18-22]

The highest pest resistance is attributed to the
Harry cultivar - 9 points, Blondi, Khryzolit, SNIM 18 -
all 8 points each. The most vulnerable to pests are the
cultivars Antonina and Darynka - 6 points each. There
are no data on pest resistance of the Svitanok and Linza
cultivars. Most cultivars of lentils have a high drought
resistance - 8.0-8.2 points. Less drought-resistant are the
YeS Maksymum, Antonina, and Harri cultivars, which
have a drought resistance score of 7. The highest
potential yield of lentil seeds is attributed to the YeS
Maksymum cultivars - 2.81 t/ha, Blondi and SNIM 18 -
2.60 t/ha each, and the least productive is the Linza
cultivar - 1.74 t/ha.

As of 2021, the State Register of plant cultivars
suitable for distribution in Ukraine includes 19 varieties

of chickpeas (Cicer arietinum L.) [15]. The main pest of
chickpeas is the bruchid (Bruchus rufimanus Boh.), and
diseases - ascochytosis (Ascochyta ervicola Syd.) and
root rot (Bipolaris sorokiniana Shoem). The highest
resistance to diseases among the cultivars of chickpeas
is attributed to Odysei - 8.7 points, Zodiak, Rodin, Oven,
Stepovyi velet - all 8.5 points each The least resistant
to diseases are the cultivars Zehavit - 5.5 points, Goksu
and Budzhak - 6 points each. Data on disease resistance
of Triumf and Pehas varieties are not available (Table 3).
Chickpea cultivars YeS Alunt and Oven have increased
resistance to pests - 9 points each. The most vulnerable
to pests are Aras, Zehavit, and Goksu cultivars — 5 points
each. There is no information on pest resistance of
Triumf, Pehas, Fahot, Odysei and Budzhak cultivars.

Table 3. Indicators of agroecological resistance of lentil cultivars according to the
State Register of plant cultivars of Ukraine

Resistance to diseases,

Drought resistance,

Cultivar poits Pest resistance, points points Grain yield, t/ha
Triumf no data available no data available 8.0 1.69
Aras 7.5 5.0 8.0 4.00
Dostatok 7.0 8.0 9.0 2.00
Zodiak 8.5 8.0 9.0 2.80
Lara 7.0 7.0 9.0 3.40
Yaryna 8.0 8.0 9.0 1.80
Pehas no data available no data available no data available 1.89
YeS Alunt 8.0 9.0 9.0 3.89
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Continuation of table 3

Rodin 8.5 7.0 9.0 2.80
Zehavit 5.5 5.0 5.0 3.90
Eve 75 7.0 8.0 3.20
Oven 8.5 9.0 8.0 2.00
Fahot 71 no data available 8.7 2.64
Stepovyi velet 8.5 8.0 9.0 1.80
Goksu 6.0 5.0 7.0 4.10
Kira 7.0 7.0 8.0 3.30
Kozeroh 8.0 8.0 9.0 2.70
Odysei 8.7 no data available 9.0 2.25
Budzhak 6.0 no data available 5.0 2.00

Source: [19; 21; 23-26]

Most cultivars of chickpeas have the highest between the score of resistance of chickpea plants to
drought resistance,with a score of 9.These are Dostatok, diseases and seedyield (r=-0.429),and a strong negative
Zodiak, Lara, Yaryna, YeS Alunt, Rodin, Stepovyi velet, correlation was found between the score of resistance
Kozeroh and Odysei. The lowest drought resistance is  of chickpea plants to pests and seed yield (r = -0.674).
attributed to the cultivars Zehavit and Budzhak - 5 points ~ This indicates that during the creation of breeding
each.There is no information on the drought resistance  cultivars of chickpeas, cultivars with high potential
of the Pehas cultivar. The highest potential seed yield is  seed productivity are described by reduced resistance
attributed to chickpea cultivars Goksu - 4.10 t/ha,Aras -  to diseases and pests. As of 2021, two cultivars of the
4.00 t/ha, Zehavit - 3.90 t/ha, YeS Alunt - 3.89 t/ha.The  grass pea (Lathyrus sativus L.) were introduced in the
lowest yield is observed in the cultivars Triumf - 1.69 t/ha,  State Register of plant cultivars of Ukraine. The Ivolha
Yaryna and Stepovyi velet - 1.80 t/ha each and Pehas —  cultivar has a higher seed yield - 3.69 t/ha and higher
1.89 t/ha. drought resistance - 9 points than the Spodivanka

An average negative correlation was established  cultivar (Table 4).

Table 4. Indicators of agroecological resistance of grass pea cultivars according to the
State Register of plant cultivars of Ukraine

Resistance to diseases, Drought resistance,

Cultivar points Pest resistance, points points Grain yield, t/ha
Ivolha 8.0 no data available 9.0 3.69
Spodivanka 8.0 no data available 5.0 3.10

Source: [16]

Analysis of agroecological resistance of cultivars  despite its high productivity, has a low score of
of sparsely distributed leguminous plants and their drought resistance and resistance to diseases; the
potential seed yield showed that to a large extent, YeS Maksymum lentil cultivar combines high seed
high productivity is ensured by resistance to adverse yield with low drought resistance and a low score of
agroecological factors. It is established that the increased ~ disease resistance; the high-performance chickpea
yield of horse beans of the Fanfare cultivar is combined  cultivar Zehavit is marked by low scores of resistance to
with its high resistance to pests, and Tiffani cultivar -  diseases, pests and drought, the Goksu cultivar - by low
with drought resistance; considerable productivity of resistance to diseases and pests, the Aras cultivar - by
lentil cultivars Blondi and SNIM 18 is combined with  low resistance to pests.
increased resistance to diseases, pests and drought; Comparison of the studied types of leguminous
all high-yielding cultivars of chickpeas - Goksu, Aras, crops according to the value of the disease resistance
Zehavit, YeS Alunt are marked by an increased score of  score indicated that the most resistant to them are
drought resistance, and the YeS Alunt cultivar also has  chickpea cultivars with the highest score of 8.7, lentils
a high score of resistance to pests; the productivity of and grass pea had a resistance score of 8, and horse
the grass pea cultivar Ivolha is combined with drought  beans - 7.8 points. The most resistant to pest damage
and disease resistance. among the studied leguminous crops are some cultivars

At the same time, the Fanfare horse bean cultivar, of food lentils and chickpeas with the highest score
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of 9. At the same time, horse bean cultivars had the
lowest pest resistance score of 7. The highest drought
resistance among the studied types of leguminous crops
was attributed to cultivars of chickpeas and grass peas -
9 points each, lentils — 8.2 points, and horse beans -
7 points.Horse bean cultivars have the highest potential
for seed productivity among the studied leguminous
crops - 5.9 t/ha. The maximum yield of chickpea seeds
reaches 4.1 t/ha, grass peas - 3.7 t/ha, and lentils - only
2.8 t/ha.

CONCLUSIONS

According to the State Register of plant cultivars of
Ukraine, the highest potential seed yield is attributed
to horse bean cultivars Tiffani and Fanfare, lentil
cultivars YeS Maksymum, Blondi and SNIM 18, chickpea
cultivars Goksu, Aras, Zehavit, YeS Alunt and a cultivar
of grass pea Ivolha. Among the cultivars of horse beans,
the most resistant to diseases such as bacteriosis,

Mazur et al.

fusariosis, ascochytosis and stripe disease are Birhit,
Apollo, and Stella, lentil cultivars Blondi, Khryzolit,
SNIM 18, Harri, Linza are resistant to ascochytosis,
fusariosis and bacterial wilt, among the cultivars of
chickpeas resistant to ascochytosis and root rot are
Odysei, Zodiak, Rodin, Oven, Stepovyi velet, all cultivars
of grass pea have increased resistance to its diseases.

The most resistant cultivars of horse beans
to pests such as bruchid, pod borer and stem borer
are Sirius and Fanfare, lentil cultivars Harri, Blondi,
Khryzolit, SNIM 18 are resistant to damage by bean
aphids and pea leaf weevils, chickpea cultivars Dostatok,
Zodiak, Lara, Yaryna, YeS Alunt, Rodin, Stepovyi velet,
Kozeroh and Odysei have increased resistance to
bruchids. The most drought-resistant is the cultivar of
grass pea Ivolha, as well as all cultivars of horse beans,
except Sirius and Fanfare, all lentil cultivars, except
YeS Maksymum, Antonina, and Harri, and all cultivars of
chickpea, except Zehavit and Budzhak.
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ATPOEKOJTIOINYHA CTIMKICTb COPTIB MAJTONMOLUPEHUX 3EPHOBOBE0OBUX KYJbTYP
B YMOBAX 3MIHU KNNIMATY

Biktop AHartoniitoBuy Masyp, Irop Mukonaiiosuu Liayp,
Onekcanpp Metposuy Tkauyk, laHHa BitaniiBHa MaHuupesa,
Bitanii BitaniiioBuu OBuapyk

BiHHMUbKMIA HALIOHANBHWIA arpapHuUi yHiBepcuTeT
21008, Byn. CoHa4yHa 3, M. BiHHMUg, YKpaiHa

AHoTauis. MNepenyMoBok 36inblUEHHS NAOLW, ManonowMpeHux 3epHob0O0BMX KyNbTyp € aHani3 ix copTiB 3a
arpoeKkosiIoriYHMMM NoKaszHMKaMu. ToMy MeToro ByNio onpaLoBaHHA [lepXaBHOro peecTpy COpTiB POCAMH, MPUAATHUX
Ans nowwupeHHs B YkpaiHi Ha 2021 pik Ta OdiuiiHnMx onuciB cOpTiB pOCAMH i MOKAa3HMKIB rocnogapcbkoi
NpWAATHOCTI, BUCBITNEHMX B |HOpPMALIiHO-A0BIAKOBIM cucTeMi «CopT» LWOAO OLIHKM arpoeKoorivyHoi CTiIMKOCTI
COpTiB ManonowunpeHnx 3epHob060BUX KynbTyp. HalBMLLOK MOTEHLIMHOK YPOXAMHICTIO HACiHHS, 332 AAHUMMU
[lep>xaBHOro peecTpy COpTiB POC/IMH YKpaiHW, BiA3HavaoTbcs copti 606iB KiHCbkux TiddaHi Ta PaHdape, coptu
coyeBuui xapyosoi €C Makcumym, bnonai Ta CHIM 18, coptu HyTy 3BMu4anHoro fokcy, Apac, 3exasit, €EC AnyHT i copT
YMHM NociBHOI IBoATra. HaBuMLLO0 CTilKICTIO 0 XBOPOO XapakTepu3yoTbes copth 606iB KiHCbkMx bipriT, Anonno Ta
Crenna, copTi coyeBmLi xapyoBoi bnoHai, Xpusonit, CHIM 18, lappi, JliH3a, copTn HyTy 3BMYaiiHoro Oapumceid, 3oaiak,
PopniH, OeH, CTenoBuit BeneT Ta yCi COPTM YMHM NOCiBHOI. HanbinbLw CTiMKMMM [0 WKiLAHUKIB € COpTM 606IB KiHCbKMX
Cipiyc Ta ®aHdape, coptv codeBuui xapyoBoi lappi, broHai, Xpusonit, CHIM 18, copt HyTy 3BMYaiiHoro [JocTaTok,
3ogiak, Jlapa, Spuna, €C AnyHr, Poain, Crenosuit Benet, Kosepor Ta Oauceit. Hanbinblu nocyxoCTiMKMM € COPT YMHU
NociBHOI 1BOATa, @ TakoX BinbwicTb copTiB 606iB KiHCbkMX, KpiM Cipiycy Ta MaHdape, COPTiB COYEBMLi Xap4OBOi,
KpiM €C MakcuMyM, AHTOHIHM Ta lappi, HYTYy 3BMYaKHOrO, KpiM COpTiB 3exaBiT i bymkak. AHani3 arpoekonorivyHoi
CTiIKOCTi COPTiB ManonowmpeHnx 3epHo6060BMX POCMH Ta IXHbOT MOTEHLIMHOT YPOXKaMHOCTI HACiHHS NOKa3aB, Lo
3HAYHOK MipO BMCOKA NPOAYKTUBHICTb 3a6€3NeYyeTbCs CTIMKICTIO A0 HECMIPUATIMBUX arpOeKOIOrNYHUX YUHHWKIB:
BMJIMBY XBOPOO, WKIAHWUKIB i NOCYXu. [paKTUYHA LiHHICTb AOCNIIKEHDb MONSATAE Y peKOMeHAaLii BUPOOHULITBY COPTiB
ManonowmpeHnx 3epHO6060BKX KyNbTyp i3 HAMBULLMMKM MOKA3HMKAMM CTIAKOCTI [0 BM/AMBY XBOPOO, LWKIAHUKIB i
MOCYXM 3 HAWOBINbLLOK NOTEHLIAHOK YPOXAMHICTIO

KniouoBi cnoBa: 6061 KiHCbKi, COYEBULS Xap40Ba, HYT 3BMYAMHMI, YUHA NOCIBHA, COPT, MOCYXOCTiMKICTb, yPOXKaMHICTb
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