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Abstract. The relevance of this study lies in the need to identify potato cultivars with the highest resistance
to diseases and pests under the unique high-altitude conditions of the Gornyi Altai, contributing to improved
crop yield stability. This study aimed to assess the resistance of early maturing potato cultivars - Belukha, Gorets,
Suvenir Gornogo Altaya, and Snegir - to diseases and pests under the conditions of the high-altitude testing site
in the Gornyi Altai. The research was conducted in 2023 in the village of Aktash, Ulagansky District, Altai Republic,
Russia. The main findings and conclusions concerned the following aspect: the level of resistance to diseases and
pests in each cultivar was influenced by various factors, including climatic conditions, soil composition, and the
presence of pathogens and pests at the testing site. The study employed field trials, phytopathological analysis,
and statistical data processing methods to assess the resistance of various potato cultivars. The presence and
severity of plant infection by phytopathogens such as late blight and common scab, as well as damage caused by
the Colorado potato beetle and other pests, were analysed. It was established that all cultivars exhibited complete
resistance to late blight,common scab, and dry rot, indicating a high level of adaptation to the regional conditions.
However, the cultivar Suvenir Gornogo Altaya showed minor infection by soft rot, with a damage level of 0.2%.
The productivity of the studied cultivars ranged from 1,120 g per plant (Snegir) to 1,870 g per plant (Belukha).
The findings support the recommendation of these cultivars for cultivation in the high-altitude conditions of the
Altai Republic, with the aim of minimising crop losses. The practical value of the study lies in the potential use of
its results to recommend well-adapted potato cultivars to farmers working in similar climatic conditions, thereby
reducing crop losses and plant protection costs
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Introduction

The topic of potato cultivar resistance to diseases and
pests in high-altitude testing sites, such as Gornyi
Altai, is of significant importance. The climatic con-
ditions of mountainous regions differ considerably
from lowland areas, creating unique ecological niches
and, consequently, specific agricultural challenges. In
this context, selecting suitable potato cultivars that
exhibit resistance to local pathogens and pests be-
comes a priority for agronomists and farmers working
in these highaltitude conditions. This research em-
phasises the need for potato cultivars adapted to the
specific environmental conditions of the Altai Repub-
lic’s high-altitude testing sites. It highlights the im-
portance of timely cultivar replacement and renewal,
along with a structured plan for providing the region’s
population with healthy seed material (Okasheva et
al., 2023a; 2023b). Therefore, evaluating the disease
and pest resistance of potato cultivars Belukha, Gorets,
Suvenir Gornogo Altaya, and Snegir in the highaltitude
Gornyi Altai region (Aktash Village, Ulagansky District)
is a crucial aspect for agricultural producers and re-
searchers. Special attention was also given to the
harmful insects that affect potatoes, as they can cause
substantial crop damage.

Long-term research by S.Krasnikov et al. (2023) iden-
tified common potato diseases found in the Altai Re-
public: late blight, common scab, and dry and soft rots.
These diseases were mainly observed in lowland are-
as, where potato infection rates ranged from 0.7%-3%
of total plantings. Air temperatures in these lowlands
remained more stable throughout the summer com-
pared to the highlands, where daytime temperatures
reached +30°C and nighttime frosts dipped to —4°C.
This extreme temperature fluctuation Llikely explains
the absence of potato pests in the highland regions.

Late blight is a widespread and serious potato dis-
ease caused by microorganisms from the Phytophthora
genus. These organisms can induce root and leaf ne-
crosis, as well as stem and flower bud rot (Chizhik et
al., 2024). As noted by N. Zoteyeva et al. (2024), late
blight can lead to significant yield losses if its progres-
sion is not prevented or controlled. Common scab is
caused by the Leptosphaeria maculans fungus, which at-
tacks the plant’s leaves and stems. Initial symptoms in-
clude dark spots on the leaves, which expand and cause
extensive leaf damage. The disease can then spread to
the stems and roots, hindering plant development and
reducing potato yields (Bethke & Jansky, 2021).

Dry and soft rots are diseases caused by vari-
ous types of fungi, including Alternaria, Fusarium, and
Rhizoctonia.Dry rots affect dry parts of the plant, such as
stems, leaves, and roots, forming grey-brown or brown
spots and lesions (Bomok & Pikovskyi, 2019). Soft
rots, on the other hand, typically affect plants in wet
weather conditions, forming grey-green or grey-brown
lesions on leaves and stems. A significant amount of

research focuses on studying the resistance of various
potato cultivars to these pathogens. For example, the
research of M. Anoumaa et al. (2022) emphasises the
importance of using cultivars that exhibit resistance to
late blight, one of the most destructive potato diseas-
es. Their research results showed that some cultivars,
when adapted to high mountain conditions, do not lose
their protective properties, making them promising for
use in such regions.

Research highlights that potato resistance to late
blight is a key area of study. For example, L. Weng et
al. (2024) explored the genetic mechanisms of re-
sistance to this disease, identifying markers that fa-
cilitate the breeding of resistant cultivars. T. Adeka-
nmbi et al. (2023) examined the impact of changing
climatic conditions across various ecological sites
on potato quality and yield, which is crucial in to-
day’s world. The authors emphasise that in moun-
tainous environments, where agroclimatic factors
can change rapidly, cultivars with multi-component
resistance are needed. Another study by D. Griffin et
al. (2022) investigates potato cultivars for their abili-
ty to withstand complex infections, i.e., combinations
of multiple diseases. A. Garcia-Serquén et al. (2024)
demonstrate that in the high-altitude regions of the
Peruvian Andes, different soil management tech-
niques are commonly used, especially for growing
potatoes on mountain slopes. These methods help
mitigate the effects of nighttime frosts, which are
more pronounced than in lowland areas.

This study aimed to assess the level of resistance
to major diseases (late blight, common scab, dry and
soft rots) and pests in selected potato cultivars under
high-altitude conditions in the Gornyi Altai testing site.
The research objectives were as follows: to examine
three early-maturing potato cultivars (with four repli-
cations) in the village of Aktash, Ulagansky District of
the Altai Republic, using the locally adapted cultivar
Snegir as a control; and to compare the resistance of
the cultivars Belukha, Gorets and Suvenir Gornogo Al-
taya to common diseases prevalent in the region.

Materials and Methods
The study materials consisted of early-maturing pota-
to cultivars developed by the Gorno-Altaisk State Uni-
versity: Belukha, Gorets, and Suvenir Gornogo Altaya
(cultivar authors: T. Streltsova, S. Krasnikov), with the
adapted cultivar Snegir used as a control. The planting
of the experimental cultivars took place on 8 June 2023
at the high-altitude site in Aktash, Ulagansky District,
Altai Republic, on a plot belonging to B. Kozhamiarov.
The planting date was selected due to the high amount
of precipitation and the location’s distance from Gor-
no-Altaysk (365 kilometres). The planting was done
according to the following scheme: 90x30 cm spac-
ing, with a planting depth of 10 cm, in two rows of
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60 plants, and four replications. The arrangement was
randomised, with cultivar-specific weeding, phytosani-
tary care, timely harvesting and other research stages
performed. The results are presented both before and
after storage. The tests were conducted following the
Guidelines for Ecological Testing of Potato Varieties
(Karmanov et al., 1982), Research Methods for Protect-
ing Potatoes from Diseases, Pests, Weeds, and Immunity
(Volovik et al., 1995), and the Field Experiment Meth-
odology by B. Dospekhov (1985). All procedures were
carried out in compliance with the Convention on Bio-
logical Diversity (1992).

remeruKu

Okasheva et al.

The research methodology encompassed physio-
logical and genetic selection, alongside direct obser-
vation of plant interactions with various pathogens and
pests. Agronomic analysis methods were used to eval-
uate the results. Yield was assessed in kilograms per
hectare, and the size and quality of tubers and disease
resistance were analysed. Statistical methods were also
employed to determine the significance of differenc-
es between cultivars. The studied cultivars (Fig. 1) are
known for their productivity and ability to withstand
diverse weather conditions and diseases, making them
popular among the local population.
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Figure 1. Studied potato cultivars
Note: the photo shows the potato cultivars Belukha, Gorets, and Suvenir Gornogo Altaya

Source: authors’ photo

The soil in the Aktash area is known for its fertil-
ity and loamy composition, providing good aeration and
moisture retention. During the study, no organic fertilisers
or mineral complexes were applied to the soil. The trials
were conducted on a natural soil background. Standard
agricultural equipment, including a tractor for ploughing,

was used, with all other tasks performed manually. The
climatic conditions in Aktash during the experiment fea-
tured a moderately warm summer with temperatures
ranging from 15°C to 25°C, which is favourable for potato
growth. Precipitation was moderate (Table 1), with periods
of increased humidity, supporting consistent plant growth.

Table 1. Precipitation and average air temperature in 2023 in the village of Aktash

Aktash testing site (month) Average air temperature, °C Precipitation, mm
May 11.3 31.2
June 28.6 11.9
July 17.9 74.7
August 18.9 58.3
September 17.3 42.4

Source: developed by the authors based on research

After harvesting, the potatoes were stored in a
purpose-built storage facility with controlled tem-
peratures between 2°C and 4°C and air humidity of
approximately 85%-90%. The storage was equipped
with a ventilation system to prevent condensation and
maintain optimal storage conditions. However, during
early spring, a roof leak occurred in the storage facil-
ity. Two sacks of the Suvenir Gornogo Altaya cultivar
were directly exposed to water, leading to rapid tuber

decay. When the potatoes became wet, they became
more susceptible to diseases such as soft and dry rot.
The excessive moisture and constant dampness cre-
ated ideal conditions for the growth of mould fungi.
Even if the external appearance of the potatoes did
not change immediately, their internal structure was
compromised by the excess moisture, deteriorating
the product’s quality. This ultimately reduced the nu-
tritional value and flavour of the cultivar.
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Results and Discussion
The study of the Gorets, Belukha, and Suvenir Gornogo
Altaya potato cultivars, with Snegir as a control, revealed
that regardless of the precipitation and air temperatures
experienced in the high-altitude testing site of Aktash,
Ulagansky District, Altai Republic, in 2023, the tested
cultivars exhibited resistance to diseases and pests. No
pests were observed, likely due to the low nighttime air

temperatures in the highlands. Only the Suvenir Gornogo
Altaya cultivar showed a 0.2% infection rate with soft rot,
attributed to storage conditions (Table 2). Considering
the site’s distance from Gorno-Altaisk, mechanical dam-
age to the tubers of the tested cultivars was expected,
but none was found. As the harvest occurred during dry
weather in the sandy soil of the highlands, all tubers were
clean, large and yielded more than the control cultivar.

Table 2. Disease resistance of studied genotypes

Potato diseases, %
No. Cultivars 5
Late blight Common scab Dry rot Soft rot
1 Belukha 0 0 0 0
2 Gorets 0 0 0 0
3 Suvenir Gornogo Altaya 0 0 0 0.2
4 Snegir 0 0 0 0

Source: developed by the authors based on research

The study found a lack of Colorado potato beetles
and other potato pests in the high-altitude Gornyi Altai
region. This absence can be attributed to several factors
related to the unique climatic and ecological conditions
of the area. The high-altitude climate is characterised by
cold temperatures and a short growing season. Colora-
do potato beetles and many other insect pests active-
ly reproduce and develop in warm climates. The cold
temperatures in the mountains may limit their life cycle
and survival capabilities. Additionally, at high altitudes
(above sea level), atmospheric pressure decreases, af-
fecting insect respiration and potentially hindering their
existence. The reduced oxygen levels and lower tem-
peratures further contribute to their inability to thrive.

The productivity levels in the highlands were
1,120 g/plant (Snegir cultivar), 1,340 g/plant (Su-
venir Gornogo Altaya), 1,570 g/plant (Gorets), and
1,870 g/plant (Belukha). These results indicate that
the studied potato cultivars demonstrate higher re-
sistance and productivity in highaltitude conditions,
enabling stable yields even in challenging climates.
A comprehensive approach, including breeding, im-
proved agricultural practices, and effective resource
management, is crucial for successful potato cultiva-
tion in mountainous regions.

Indian researchers V. Bhardwaj et al. (2022) iden-
tifled 1,253 locations across India for testing potato
cultivars with a cumulative positive temperature sum
of 70 days. They conducted similar studies on potato
cultivars at these test sites, considering meteorologi-
cal conditions. While the Aktash site experiences sig-
nificant negative nighttime temperatures (-4°C), India,
conversely, has high nighttime temperatures. This dif-
ference is crucial to consider when studying potatoes
in the context of changing climates.

Research conducted in the Himalayas by A. Choud-
hary et al. (2021) examined the combination of genet-
ically resistant cultivars with integrated crop manage-
ment methods. The results demonstrated that using

organic protection methods and selecting resistant
cultivars can significantly reduce crop losses from dis-
eases without substantially increasing costs. Consistent
with these findings, the current study identified resist-
ant potato cultivars - Gorets, Belukha, and Suvenir Gor-
nogo Altaya - that are ideally suited for cultivation in
the high-altitude environment of Gornyi Altai.

The studies of W. Pérez et al. (2022) and C. Patar-
royo et al. (2024) examined the resistance characteris-
tics of various potato cultivars to late blight, one of the
most destructive diseases, in the mountainous regions
of Peru and Colombia. Similarly, T. Dey et al. (2018) con-
ducted research in India. M. Gastelo et al. (2024) carried
out field trials that demonstrated that local cultivars,
bred using traditional knowledge, exhibited higher re-
sistance compared to commercial cultivars. The studied
potato cultivars in the Gornyi Altai region proved to be
highly productive and diseaseresistant.

W. Fry (2020) emphasises that Phytophthora infes-
tans populations, the causative agent of late blight, in
different regions of the world, are primarily represent-
ed by several clonal lines, whose dominance can be
temporary and variable. The migration of exotic strains
with new phenotypic characteristics poses a significant
threat, as they may be resistant to traditional disease
control methods and cause substantial damage. J. Ar-
cos-Pineda et al. (2024) studied the adaptive properties
of various potato cultivars in the high-altitude condi-
tions of the Andes. Similar to the Gornyi Altai conditions,
researchers found that cultivars with shorter grow-
ing seasons are better adapted to mountain environ-
ments, where growing seasons are shorter. P. Bagchi et
al. (2024) highlight the importance of selecting culti-
vars resistant to the low nighttime temperatures and
high UV radiation characteristic of mountainous regions.

Authors J. Gonzalez-Jiménez et al. (2023) developed
an effective model simulating potato crop losses due to
late blight. This model accounts for the dynamic inter-
action between disease development and crop growth,
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utilising available meteorological data. Despite the
complexity of these interactions, the authors success-
fully created a relatively simple model that closely cor-
relates with real-world crop loss data. Furthermore, the
model can predict the impact of climate change (tem-
perature increases) on both potato development and
late blight, suggesting that this increase may be more
detrimental to the pathogen than to the crop.

Therefore, the authors of this study recommend the
following key measures to prevent and control potato
diseases in the Altai Republic:

use resistant potato cultivars such as Gorets, Be-
lukha, and Suvenir Gornogo Altaya, which have genetic
resistance to major diseases;

apply preventive treatments with fungicides to
prevent fungal development and maintain plant health
in the lower-altitude regions of the Gornyi Altai, where
infected tubers were previously found;

employ appropriate sanitation and field-cleaning
methods to avoid the spread of diseases from previous
crops;

proper fertilisation and plant nutrition will
strengthen their immune system and reduce suscepti-
bility to diseases.

It is important to note that potato diseases can be
caused by microorganisms other than fungi, such as vi-
ruses and bacteria. Therefore, for accurate diagnosis and
effective disease treatment, laboratory analysis is nec-
essary to determine the specific cause of the disease.

Conclusions

The results of evaluating the disease and pest resist-
ance of potato cultivars in the high-altitude testing site
of Gornyi Altai (Aktash Village, Ulagansky District, Altai
Republic) can assist producers and experts in making
informed decisions about selecting optimal potato cul-
tivars for cultivation in the Gornyi Altai conditions. The
Belukha cultivar exhibits high resistance to the major
diseases and pests encountered at the testing site. This
may be attributed to its genetic potential and abili-
ty to adapt to adverse conditions. The Gorets cultivar
also demonstrates high resistance to the studied dis-
eases and pests. The Suvenir Gornogo Altaya cultivar
displays mixed results regarding disease and pest re-
sistance. Some aspects of resistance were high, while
others raised concerns related to the optimal storage
of the cultivar. The findings of this research can be
used to develop strategies for improving disease and
pest resistance in cultivated potato cultivars within
the Gornyi Altai region.

The studied cultivars demonstrated resistance to
late blight regardless of meteorological conditions and
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the testing site. The evaluation of the Belukha, Gorets,
and Suvenir Gornogo Altaya potato cultivars at the
Gornyi Altai testing site (Aktash Village, Ulagansky Dis-
trict) indicates that the high-altitude environment in-
fluences the level of disease and pest resistance in dif-
ferent potato cultivars. Factors determining resistance
levels include climatic conditions, soil composition,and
the absence of pathogens and pests at the testing site.
To protect potatoes from pests and preserve yields, a
comprehensive approach is necessary. This approach
should encompass preventative measures such as se-
lecting healthy seeds, implementing proper soil prepa-
ration and cultivation techniques, and utilising biologi-
cal control methods.

Studies in this field demonstrate a variety of ap-
proaches to evaluating potato cultivar resistance. They
highlight the interconnectedness of biodiversity, re-
gional climatic features, and agronomic practices. This
data forms the basis for further research and the de-
velopment of recommendations for selecting potato
cultivars best suited for cultivation in high-altitude
conditions. The experiment showed that all cultivars
exhibited high yields and resistance to local conditions,
confirming their suitability for cultivation in the tem-
perate continental climate of the Ulagansky district.
Evaluating the disease and pest resistance of pota-
to cultivars such as Belukha, Gorets, Suvenir Gornogo
Altaya, and Snegir in the high-altitude testing site of
Gornyi Altai is an important area of research. High-al-
titude regions have specific climatic conditions that
can affect the development of both cultivated plants
and pathogens. Prospects for further research include
developing biological control methods and studying
the impact of specific high-altitude climatic conditions
on potato development and resistance. These studies
will contribute to increasing the yield and resilience
of potato cultivars in Gornyi Altai and promoting the
development of the agricultural sector in this unique
climatic zone.
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AnHHoTaumsa. MuTuH akTyanayynyry Antai TOONOPYHYH YHUKANAyy WapTTapbiHAa UAAeTTepre xaHa 3blsiHkeuTepre
3H, TYPYKTYY KapToOLlKa COPTTOPYH aHbIKTOO 3apblnapbIrbiHAa TypaT, Oyn TyWwyMAYH TYPYKTYYNyryH xoropynaTyyra
ebenre Ty3eT. MwTKH MakcaTbl Toonyy AnTai NoNMIroHyHyH WapTTapbiHaa benyxa, lopeu, Toonyy AnTaii cyBeHupm
aHa CHervpauvH anravukbl COPTTOPYHYH MNAETTEPUHE XKaHa 3blHKEUYTEPUHE TYPYLITYK Bepyy LEHI33/IMH aHbIKTOO
6onroH. M3unpgee 2023 - xbiibl PoccusiHbiH AnTai Pecnybnukacbl YnaraH paloHyHAarbl AKTalw aibiibliHAA
XYPry3ynreH. WM3unoeeHyH Herusru Tabbiaranapbl aHa ThiHAKTapbl TOMEHKY acnekture OainaHbiWwTyy:
KapTOLKaHbIH ap BMp COpTyHAArbl 00Opynapra KaHa 3bliHkeuTepre TypyLTyK 6epyy AeHr331M KIMMaTTbIK LWapTTap,
TOMYpPAKTbIH KypaMbl KaHa NOMMIOHA0 NAaTOreHAep MeHEeH 3bisHKeUTepAMH BonyLly CbiSKTyy ap KaHAan dakropnop
MeHEH aHbIKTanaTt. M3unaee KapTowwKaHbIH ap KaH4av COPTTOPYHYH TYPYKTYYnyryH 6aanoo y4yH Tanaa CbIHOOCYHYH,
GUTONATONOMMUANBIK AHANU3LAMH XKaHA CTAaTUCTUKABIK MaanbiMaTTapabl UWTEN YbITYYHYH bIKManapblH KOLOHIOH.
@uTtonaTtoreHaep, Mucanbl, GUTODTOPA KaHa KaAUMKM KOTYP CbISKTYY 6CYMAYKTOPAYH KaTbILLYYCY XXaHa AapaXxachl,
owoHAoM 3ne Konopano KOHy3y XaHa bOallka 3biIHKeYTep KenTupreH 3biHAyynap TangaHabl. bapabik coptrop
KeY KyMyyre, KaflUMKU KOTypra >KaHa Kyprak UYMpuKKe TONyK TypylTyK ©epepu aHbikTanraH, 6yn copTTropayH
aMMaKTbIH LWAPTTapblHA XXOTOPKY blHrannawyycyH kepceTyn Typat. bupok, Antait ToocyHaarsl Cysenup copty 0,2 %
6y3ynyy AEHI33/1M MEHEH HbIMAYY YMPUKTEP MEHEH Bup a3 By3ynraHbliH KepCOTTY, an 3MU U3UNLEHTEH COPTTOPAYH
eHymayynyk kepcetkyvy 1120 r 6agan (CHernpb copty) 1870 r 6apan (benyxa copTy) COpTyH Ty34y. AnblHraH
MaanbiMaTTap TYLWYMAYH KOPOMXYNYIYH a3aiTyy yuyH ywyn coptropfy Antan Pecny6nukacbiHblH 6UiMK TooNyy
lIapTTapbiHAa 6CTYpYYre CyHyL KbUlyyra MyMKYHAYK OepeT. MWTUH npakTUKanblk MaaHUCU OKLLOW KAMMATTbIK
lwapTTapfia vwTereH gepMepnepre biNanibIKTALUTbIPbIITAH KapTOLKA COPTTOPYH CYHYLITOO YYYH U3MUNLeenepayH
HaTbIXanapblH KOMAOHYY MYMKYHUynyry 6onyn caHanat, 6yn eCyMAYKTepAy KOproo Y4YyH MNpPOAYKLMSHbIH
YKOTOTYYNapblH XaHa YbIrbIMAAPbIH a3aiTyyra MyMKYHAYK 6epeT

Herusru c€e3aep: reHoTun; Too; Eenyxa; AnTai TOOCyHAArbI CyBEHl/Ip; Key )Kapa; KagnMMKKU KOTyp
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AHHoTaumsA. AKTyanbHOCTb paboTbl 3aK/04aeTcs B HEOOXOAMMOCTU BbISIBNEHUS COPTOB KapTodens, Hanbonee
YCTOMUYMBBIX K BONE3HAM M BpeaUTeNsM B YHUKANbHbIX YCIOBUAX BbICOKOropbs [opHOro Antas, 4to cnocobcTayeT
MOBbILWEHMNIO CTabUnbHOCTU ypoxas. Llenb paboTbl coctosna B ToM, YTO6bl ONpenenuTb ypoBeHb YCTOMUMBOCTU K
6onesHsaM M BpeauTensm paHHux copTtoB kapTodens benyxa, lopeu, CyBennp FropHoro Antas u CHervpb B yCIOBUAX
BbICOKOrOpHOro nonuroHa FropHoro Antas. Miccneposanune npoxoamno B 2023 rogy B €. AKTal YaaraHCKoOro paioHa
Pecny6nuku Antai, Poccms. OCHOBHble HAaXOOKM M BbIBOAbI MCCNEN0BAHUS KAacaloTCs CiefyLWero acnekra: ypoBeHb
YCTOMYMBOCTM K BONE3HAM M BpeamuTensM y KaXAoro copta Kaptodens onpenensiercs pasnnyHbiMu Gaktopamu,
TaKMMM KakK KIMMaTU4eCcKue yC0BUS, MOYBEHHbIM COCTaB M HaIMYMe NAaTOreHoB M BpeauTenei Ha nonuroHe. B xone
MCCNefoBaHMS MPUMEHSANCH METOAbI MONMEBLIX MCMbITAHWI, GUTOMATONOrMYECKOrO aHanaM3a M CTaTUCTUYECKOM
00paboTKM [HOaHHbIX NS OLEHKM YCTOMYMBOCTM pasfiMuHbIX COpPTOB kKapTodens. bbino npoaHanusmpoBaHo
Hanuune M CTeneHb MOPAKEHWUS pacTeHWi GuTonaToreHamu, TakKMMK Kak dutodTopa M napwa obbIKHOBEHHaS,
a TaKXe MOBPEXAEHUS, HAHOCUMblE KONOPAACKMM XXYKOM M APYTMMU BpeauTensiMu. YCTaHOBAEHO, YTO BCE COPTa
NPpOSBASAIOT MOMIHYI0 YCTOMYMBOCTb K (GUTOPTOPO3Yy, Maplle O6bIKHOBEHHOM M CYXWMM THUASM, Y4TO FOBOPWT O
BbICOKOM afanTUPOBAHHOCTM 3TUX COPTOB K ycnoBusaM pernoHa. OaHako, copt CyBeHup MopHoro AnTtas nokasan
He3HauYuUTeNbHOe MOopaXeHWe MOKPbIMU THUASMK C ypoBHeM nopaxenus 0,2 %, a nokasatenu NpoayKTUBHOCTM
nsyyaembix copTtoB coctaBun ot 1120 r/kyct (copt CHernpb) go 1870 r/kycT (copT benyxa). [lonyyeHHble faHHble
MO3BONSIOT PEKOMEHAOBATb K BbIPALLMBAHMIO B BbICOKOTOPHbIX yCn0BMsAX Pecnybnnkmn Antai faHHble copta Ans
MWHUMM3ALMM NOTePb ypoxKas. [TpakTnyeckas LeHHOCTb paboTbl COCTOMT B BO3MOXHOCTM MCMOJIb30BaTh pe3y/bTaThl
nccnenoBaHMi AN pekoMeHAaunm aganTMpoBaHHbIX COPTOB KapTodens pepMmepam, paboTatoWwmMM B aHANOMMYHbIX
KNMMaTUYEeCKMX YCNOBUAX, YTO NO3BOSIUT CHU3UTb NOTEPU MPOAYKLMM M 3aTPaThbl HA 3aLLMTY pacTeHM

KnioueBble cnoea: reHoTun; lopeu; benyxa; Cysenup lfopHoro Antas; dutodTopo3; napwa oObIKHOBEHHAS
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