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FEATURES OF DISEASES OF WINTER RAPE
IN THE CONDITIONS OF THE WESTERN FOREST-STEPPE

An important task for the development of the agricultural sector of the
economy of Ukraine in modern conditions is the selection of crops capable of giving
high productivity and profitability. A special role in this belongs to rapeseed, which
has become a promising and competitive culture of Ukrainian farmers thanks to the
demand for it in the EU countries and in the domestic market.

According to the biological and technological requirements, winter rape
belongs to crops with an increased risk of cultivation. Significant increase in the area
under this crop caused a rapid increase in the spread and damage of plant diseases,
especially in the conditions of the Western Forest-Steppe.

According to the results of monitoring the phytosanitary condition of winter
rape during 20162020, the greatest damage to these crops in the study area was
caused by fungal diseases: alternariosis (Alternaria brassicae) and phomosis
(Phoma lingam).

Alternariosis is the most common disease of rape, which is found in almost
all regions where this crop is grown. The disease manifests itself on all above-
ground organs of plants during the growing season and is especially dangerous
during the period of crop formation. Due to the epiphytotic nature of the disease of
winter rapeseed plants, it can significantly reduce the seed yield. Alternaria spreads
significantly in wet weather and causes premature cracking of the pods.

Winter rape is also significantly damaged by phomosis (stem cancer), which
is especially common in areas of high humidity. The disease can appear on seedlings
and adult plants. External manifestations of phomosis can be very diverse: stem and
root neck cancer, dry rot, leaf spotting, fruit damage.

Based on the results of the study, data on the development of alternariosis
and phomosis of winter rape are given, depending on varietal characteristics and
meteorological conditions.

Over the years of research on winter rapeseed varieties in 2016-2020, on the
natural background of the lesion, the development of alternariosis in the flowering
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phase averaged 1.9-10.5 %, in the phase yellow-green pods — 12.3-32.8 %. The
least development of this disease was noted on the varieties: Cheremosh, Anna,
Dembo. The variety Smaraht was most affected by this pathogen.

The development of phomosis in the flowering phase on the natural
background of the lesion was on average 0-4.9 %, in the yellow-green pod phase —
7.9-16.0 %. Anna and Dembo varieties in the flowering phase were not affected by
this disease for four years, and Cheremosh for three. The least development of this
disease in the yellow-green pod phase was noted on Anna and Dembo varieties.

The highest development of alternariosis and phomosis on winter rapeseed
varieties was established in 2020, and the lowest in 2017 in the yellow-green pod
phase under the influence of the weather conditions of those years.

Our research has confirmed that varietal features of winter rapeseed plants,
as well as environmental conditions (air temperature and rainfall) are important
factors that determine both the possibility of disease manifestation and its
development.

Keywords: winter rape, diseases, alternariosis, phomosis, variety,
resistance.
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[HcTuTyT cinbepkoro rocrnogapcersa Kapnarcekoro periony HAAH

Oco0/uBoOCTi  ypaskeHHs XBOpo0amMH Ppimaky o03MMOro B YMOBax
Jlicocremy 3axianoro

BaxxuBuM 3aBIaHHIM PO3BUTKY arpapHOro CEKTOpPY €KOHOMIKH YKpaiHH B
CY4acHUX YMOBaXx € Mif0ip KyJIbTyp, CIPOMOXKHHX J]aBaTH BHCOKY MPOIYKTHBHICTD i
npuOyTKoBicTh. Oco0aMBa pone y IbOMY HAISKHTh pIilaKy, SKUH CTaB
HEPCIEKTUBHOI Ta KOHKYPEHTOCIIPOMOXKHOIO KYJBTYPOIO YKPAlHCBKHX arpapiiB
3aBISKH MTONUTY Ha HHOTO KpaiH €C Ta Ha BHYTPINIHEOMY PHHKY.

3a 010JIOTO-TEXHOJOTIYHUMH BHMOTAMH pilaK O3UMHH HAJEKUTh 0
KyJIBTYp 3 MiABHIICHAM PU3UKOM BUPOIIYBaHHS, a 3HA4HE 30UIBIICHHS IUTOMI ITif
nociBamMu 1i€i KyJbTypH 3yMOBWJIO CTpPIMKE 3pOCTaHHS MOIIMPEHHS W ypaKeHHS
XBOpOOaMH POCIIHH, 0cobiBO B yMoBax Jlicoctemny 3axinHoro.

3a pe3ysibTaTaMH MOHITOPMHIY (DIiTOCaHITAPHOTO CTaHy pilaKy O3MMOIO
BIpoaoBk 20162020 pp., HalOINBIIOT MIKOIU MOCIBaM i€l KyIbTYpH B yMOBax
30HH JIOCIIDKEHHS 3aBIaBainy rpubHi xBopobu: ansTepHapios (4lternaria brassicae)
ta pomo3 (Phoma lingam).

AnbTepHapio3 — HaWMOIIMPEHIIIe 3aXBOPIOBAHHS pillaKy, sIKe BUSBISIOTH
Maibke B yCiX perioHaXx BHPOIIYBaHHS M€l KyJbTypH. XBopoOa MpOSBISETHCS Ha
BCiX HaJ3eMHUX OpraHax POCIHH BIIPOJOBXK Bereraiii, a 0ocoonuBo HeOe3reuHa B
nepion GpopMyBaHHs Bpokaro. 3a emidiToTiiHOro XapakTepy 3aXBOPIOBaHHS POCIHH
pinaKy 03MMOro MOXKE CyTTEBO 3HW)KYBAaTH BPOXKall HACIHHS. AJIbTEPHAPio3 3HAYHO
MOIIMPIOETECS Yy BOJIOTY TMOTrOAy W CHPHYMHSE TEepeAdacHe pO3TPiCKyBaHHS
CTPYUKIB.

Pimax o3ummii 3HAYHO TOIIKOKYEThCS 1 (homMo30M (pak crebia), SKUi
0COONMBO MOLIMPEHUH B palOHaX MiJBHINEHOI BOJOTOCTi. 3aXBOPIOBAHHS MOXeE
HPOSIBIATHCS Ha CXOJaX 1 IOPOCIHMX POCIMHAX. 30BHIIIHI MPOsIBE (OMO3Y MOXKYTb
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OyTH myXe pi3HOMaHITHHMH: pak cTebel Ta KOPeHEeBOl IIHKH, CyXa T'HIIIb, JINCTOBA
IUIIMUCTICTbD, YPAXKCHHS IJIOMIB.

3a pe3ynbTaTaMd [JOCTI[DKEHHS HABEJCHO JaHi MIOAO  PO3BHUTKY
anpTepHapiosy Ta (HoMo3y pilaKy 03UMOT0 3aJE€KHO Bil COPTOBUX OCOOIMBOCTEH Ta
METEOPOJIOTIYHUX YMOB.

3a poKHM IOCHiKEHb B COpTIB pimaky osumoro B 2016-2020 pp. Ha
npupogHoMy (OHI ypaKeHHS pO3BHTOK aibTepHapiody y asi IBiTIHHA B
cepennboMy ctaHoBuB 1,9-10,5 %, sxoBTO-3eneHOrO cTpydyka — 12,3-32,8 %.
Haiimenmmii po3BuTOK miel XBOpoOHM Bin3HaueHO Ha copTax: Uepemom, AHHA,
Jem6o. Haiibinpim ypaskeHIM UM TaToreHoM OyB copT Smaraht.

Po3Butok ¢omo3y y ¢as3i UBiTIHHA Ha TPUPOTHOMY (OHI ypakeHHs B
cepenHboMy craHoBuB 0—4,9 %, xoBro-3eneHoro crpyuka — 7,9-16,0 %. Copru
Amnna Ta [lem60 y (pazi nBiTiHHS IPOTATOM YOTUPHOX POKIB HE OYJIH ypaXkKeHi Li€r0
XBOpoOoIo, a Yepemornr — BOpoJoBXK TphoX. HaliMeHImMi po3BUTOK Li€l XBopoOu y
(hasi XKOBTO-3€JICHOTO CTPYYKa Bi3HAYECHO B copTiB AHHa Ta [lembo.

Haii6inpmmii po3BUTOK anbTepHapio3y Ta GOMO3y B COPTIB pilaky 03UMOTO
BcTaHoBieHo y 2020 p., a HalimeHmwi — B 2017 p., y ¢asi )koBTO-3€JI€HOTO CTpyYKa
3a BIUIUBY (DaKTOpa MOTOJAHUX YMOB IIHX POKIB.

Hammmu nocnimkeHHAME TiATBEPIKEHO, IO COPTOBI OCOOIMBOCTI POCIHH
pimaky 03MMOro, a TakoX YMOBHM HABKOJMIIHBOTO CEpEIOBHINA (TeMmIieparypa
MOBITPSL Ta KUIBKICTh OMAafiB) € BaXJIMBUMH YUHHUKAMH, SKi BU3HAYAIOTH SIK
MOXKJIMBICTB IIPOSIBY XBOPOOH, TaK i 11 pO3BHTOK.

KorodoBi cioBa: pinmak o3uMuid, XBopoOu, anbTepHapio3, (omo3, coprt,
CTIHKICTB.

Introduction. The most important of the tasks aimed at the
development of the agricultural sector of the economy of Ukraine in modern
conditions is the selection of crops capable of giving high profitability.
Rapeseed has a special role in this. In the structure of oil crops, rapeseed has
taken an important place, as it is characterized by stable and high purchase
prices throughout the year. Thanks to the demand for it from the EU
countries, as well as the growing demand for processing products in the
domestic market, rapeseed has become a promising crop for Ukrainian
farmers [10, 15—-17, 25].

Winter rape is a crop with an increased risk of cultivation. A
significant increase in the area under crops of this culture led to a rapid
increase in the number of harmful organisms [7, 28].

Oversaturation of crop rotations with rapeseed caused an increase in
plant disease and damage by phytophages [29].

Fungal diseases cause great damage to these crops, especially in the
conditions of the Western Forest-Steppe [19, 20]. It was established that the
damage to rapeseed leaves by pathogens of peronosporosis, alternariosis,
phomosis, and cylindrosporiosis in plants increases the content of carotene,
dry matter, fiber and ash, but the content of vitamin C, protein, fat, and
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sugars significantly decreases. The amount of amino acids in affected
rapeseed leaves, depending on the intensity of disease development,
decreases by 1.4-2.7 times, in particular, essential amino acids by 1.5-
2.9 times and replaceable ones by 0.13-2.6 times [24] .

Depending on the variety or hybrid and cultivation technology, the
lack of seed harvest due to diseases reaches 15-70 % or more. lIts
technological and sowing qualities deteriorate significantly. And when
rapeseed pods are affected by pathogens, the oil content in the seeds
decreases by 1.3-3.4 times [6, 11, 13, 21, 22].

One of the radical ways to increase the production of winter rapeseed
is the use of highly productive and comprehensively resistant varieties to
harmful organisms and stressful abiotic factors [9, 14, 27, 31].

The correct selection of varieties and hybrids of winter rapeseed is of
crucial importance for its successful cultivation, that is, the biological
features and needs of the crop under certain weather conditions should be
taken into account.

Alternaria is the most common disease of rape, which is found in
almost all regions where this crop is grown. The disease manifests itself on
all above-ground organs of plants. The causative agents of the disease are
mito-spore fungi from the genus Alternaria: Alternaria brassicola and A.
brassicae. Its first symptoms on winter rapeseed can be observed already in
the fall, the cotyledon leaves are first affected, on which small rounded, dot-
like, dark spots appear, which subsequently increase in size. With the
formation of new leaves, symptoms of the disease also appear on them.

Alternaria is especially dangerous during the period of crop
formation. At this time, the spores of the pathogen spread to the pods and
quickly germinate under favorable conditions. With early defeat of the pod,
deep black ulcers are formed; the pods are deformed, the seeds in them are
thin, underdeveloped. When Alternaria acquires an epiphytotic character, it
can significantly reduce seed yield. The disease spreads significantly in wet
weather and causes premature cracking of the pods [14].

Winter rape is significantly damaged by such diseases as phomosis,
or stem cancer, which is common in all areas of Ukraine where cabbage is
grown, especially in areas of high humidity. The disease is found on
seedlings and adult plants. External manifestations of phomosis can be very
diverse: stem and root neck cancer, dry rot, leaf spotting, fruit damage. The
causative agent of the disease is the marsupial fungus Leptosphaeria
maculans (Desm.) Ces. et de Not), in the pycnidial stage — Phoma lingam
(Tode ex Fr.) Desm. During the growing season of winter rape plants, the
pathogen Phoma lingam is spread by ascospores, mainly in autumn, and by
pycnospores during the growing season of cabbage crops. On affected
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plants of winter rape, the causative agent of phomosis is stored by a
mycelium [4].

The harmfulness of the disease is manifested in the thinning of the
seedlings, the reduction of the assimilation surface of the plants, the
reduction of the fodder quality of the green mass of rapeseed, the significant
reduction of the weight of 1000 seeds, the sowing and technological
qualities of the seeds. Sprouts with clear signs of phomosis on the
coleoptile, root neck, and cotyledons are formed from the affected seeds.
Crop failure due to the disease can be 50 % or more [4, 12].

Abiotic factors play a major role in the occurrence of the disease and
its development. They directly affect both the pathogen, stimulating or
inhibiting its development, and the host plant, increasing its susceptibility or
resistance.

Depending on these factors, the resistance and endurance of plants to
diseases changes during the growing season, and they also affect the
intensity of the pathogenic process itself [1, 2, 8].

The self-protection of plants in agrobiocenosis is based on the
resistance of the variety, therefore the creation of disease-resistant varieties
is considered an important and priority direction in plant protection [3, 23,
26, 30].

The purpose of our research was to study the resistance of winter
rapeseed varieties to alternaria and phomosis in the conditions of the
Western Forest-Steppe.

Materials and methods. Research was conducted in 2016-2020 on
winter rapeseed varieties on the fields of the laboratory of seed science and
in laboratory conditions (laboratory of plant protection) of the Institute of
Agriculture of the Carpathian Region of the National Academy of Sciences.

Agricultural cultivation techniques are generally accepted for
cultivation in the Western Forest-Steppe zone. The total area of the sown
plot is 60 m?, the accounting area — 50 m?. Repetition — three times.

Under the condition of describing the weather conditions for 2016—
2020, we used the data of the Obroshynska water balance station,
hydromelioration observation post — v. Obroshyne.

Meteorological conditions during the years of research were different
and had deviations from the average long-term indicators (Figs. 1, 2).

Phytopathological assessment of winter rapeseed varieties for
disease damage was carried out according to the methods [5, 18].

12
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Fig. 1. Distribution of average monthly temperatures during the spring-
summer growing season of winter rapeseed (2016-2020)
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Fig. 2. Distribution of precipitation by month during the spring-
summer growing season of winter rapeseed (2016-2020)
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Results and discussion. In modern technologies for growing winter
rapeseed, the role of the variety and its adaptive capacity is of more and
more importance.

According to the results of monitoring in 2016-2020, winter rape
varieties were affected by fungal, bacterial and viral diseases. The greatest
damage to these crops was caused by fungal diseases: alternariosis
(Alternaria brassicae) and phomosis (Phoma lingam). During our research,
the weather conditions contributed to the development of these diseases
almost every year.

According to our observations during 2016-2020, Alternaria was the
most widespread and aggressive disease on winter rape in the conditions of
the Western Forest-Steppe. This disease developed on crops from autumn
onwards after the restoration of plant vegetation in the spring-summer
period. All aerial parts of plants were affected: leaves, stems, pods.

According to our research, the greatest development of alternariosis
in the flowering phase was in 2016. This disease appeared in autumn on the
rosette leaves of rapeseed, on which black-brown zonal rounded spots
formed. A mild and short winter contributed to good overwintering of
winter rapeseed, and therefore the causative agent Alternaria brassicae also
overwintered well. But, at the same time, last year's leaf mass was the
source of infection of this disease, which developed in autumn and partly in
winter, when snow fell on unfrozen ground. Spring was characterized by its
early onset with moderate rates of temperature increase. Such weather
conditions contributed to the damage of winter rape varieties by alernaria,
the development of which in the flowering phase was 2.5-15.0 % (Table 1).

1. Winter rape affected by Alternaria in the flowering phase (2016-
2020), %

. Year
Varieties 55762017 | 2018 | 2010 | 2020 | \Verage
Cheremosh 3.4 2.0 15 1.6 1.2 1.9
Dembo 3.5 3.4 25 2.0 0.5 2.4
Smaraht 150 | 135 | 12.0 | 70 | 48 | 105
Chornyi veleten 10.0 7.5 6.0 5.5 - 7.2
Anna 25 | 38 | 28 | 18 | — | 27
Atlant 90 | 80 | 55 | 40 | — | 66

Note. Lack of variety this year.

The smallest development of alternariosis in the flowering phase was
observed in 2020. This year, the weather conditions of late April — early
May (dry and windy weather) were not favorable for the spread and
development of alternariosis in winter rape varieties. Affected by autumn
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diseases, the leaves of the lower tier gradually died. Maintaining low air
temperatures continued to slow down vegetation processes. Therefore, the
development of alternariosis in the flowering phase in 2020 was small, as
low air humidity restrained reinfection with the disease and averaged
0.5-4.8 % (Table 1).

A rather similar situation was observed in 2019. The end of March
and the beginning of April this year were warm and very dry with low air
humidity. Such weather conditions to some extent restrained the intensity of
re-infection of winter rape with Alternaria, with which plants were more
infected since autumn and its damage grew slowly. The development of
alternariosis in the flowering phase in 2019 was 1.6-7.0 %, depending on
the variety (Table 1).

In 2020, the second decade of May was characterized by sharp
temperature fluctuations, and frosts were observed on the soil surface.
Significant rains, abundant dew and high relative air humidity, which
occurred in the third decade of May and the first half of June, contributed to
the mass spread and development of Alternaria on winter rape varieties.
That is, abiotic factors (air temperature and rainfall) directly influenced the
development of the causative agent of the disease Alternaria brassicae,
stimulating its development on winter rape varieties.

The development of alternariosis (Table 2) in the yellow-green pod
phase in 2020 reached 39.4 % (variety Smaraht), and the lowest was
observed on the Cheremosh winter rapeseed variety (17.2 %).

2. Affection of winter rapeseed by Alternaria in the yellow-green pod
hase (2016-2020), %

Varieties Year Average
2016 | 2017 | 2018 | 2019 | 2020
Cheremosh 9.6 5.8 13.5 15.5 17.2 12.3
Dembo 14.5 6.4 14.0 18.0 19.6 14.5
Smaraht 36.2 17.6 34.0 37.0 39.4 32.8
Chornyi veleten 19.0 142 | 26.0 | 335 - 23,2
Anna 115 7.5 16.5 20.0 - 13.9
Atlant 27.6 15.2 28.2 35.5 — 26.0

The set of abiotic factors that developed after the flowering of winter
rapeseed in 2020 led to a significant development of Alternaria, which was
the largest in the yellow-green pod phase compared to other years.

A similar pattern of weather conditions was observed in 2019, in
which, with an increase in temperature in conditions of fairly high air
humidity at the end of May and in the first half of June, the damage to
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plants by Alternaria rose sharply, the supply of infection of which was high
everywhere. The development of Alternaria in the yellow-green pod phase
in 2019 was 15.5-37.0 %.

According to the results of our research, in winter rape varieties
during the spring-summer period of 2016-2020, on the natural background
of the lesion, the development of alternariosis in the flowering phase was on
average 1.9-10.5 %, in the phase of yellow-green pods — 12.3-32.8 %. The
least development of this disease was noted in the varieties Cheremosh
(12.3 %), Anna (13.9 %), Dembo (14.5 %). The Smaraht variety was most
susceptible to this pathogen (32.8 %).

It should be noted that the greatest development of alternariosis in
the yellow-green pod phase was observed in 2020, and the least in 2017,
which was facilitated by the weather conditions of those years.

During 2016-2020, such a disease on winter rapeseed as phomosis
developed on crops from autumn, and then during the spring-summer
period. Phomosis affected both seedlings and vegetative plants. On the
leaves and pods the disease developed in the form of gray dry spots with
concentric zonation and black pycnidia. On adult plants, gray spots or sores
covered with black pycnidia appeared at the bottom of the stem. Affected
seeds were dull and poorly filled.

The weather conditions at the beginning of the spring of 2016 and
2017 were very favorable for the development of winter rapeseed plants.
Spring was characterized by its early beginning, therefore, a gradual
recovery of the development of phomosis was observed on winter rapeseed,
which has been present on the crops since the autumn of last year. The
development of phomosis in the flowering phase in 2016 was 0-8.0 %, and
in 2017 — 0-9.0 % (Table 3).

3. Affection of winter rape by phomosis in the flowering phase (2016—
2020), %

Varieties Year Average
2016 | 2017 | 2018 | 2019 | 2020

Cheremosh 1.0 0.5 0 0 0 0.1
Dembo 0.8 0 0 0 0 0.8
Smaraht 8.0 5.2 3.0 1.3 2.8 4.1
Chornyi veleten 1.2 15 0 0.8 - 0.9
Anna 0 0 0 0 - 0

Atlant 2.5 9.0 5.0 3.0 - 49

The weather conditions in the spring of 2020 did not contribute to
intensive re-infection of winter rape with phomosis, and its damage grew
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rather slowly. In April of this year, there were frosts and a lack of
atmospheric precipitation, which restrained the development and spread of
phomosis on winter rape varieties.

The varieties Anna and Dembo in the flowering phase were not
affected by this disease for four years, and Cheremosh — for three.

According to our research in the yellow-green pod phase, the
greatest development of phomosis was observed in 2019 and 2020. The
agroclimatic conditions at the end of the spring and summer growing season
of these years turned out to be generally non-standard for the growth and
development of winter rapeseed plants due to the uneven distribution of
atmospheric precipitation, air humidity, temperature changes and led to the
variegation of the distribution and development of phomosis. The
development of phomosis in the yellow-green pod phase in 2019 was 9.5—
20.5 %, and in 2020 — 11.2-21.6 % (Table 4).

4. Affection of winter rape by phomosis in the yellow-green pod phase
(2016-2020), %

Varieties Year Average
2016 | 2017 | 2018 | 2019 | 2020
Cheremosh 10.0 5.4 9.0 14.0 15.8 10.8
Dembo 9.6 3.8 6.5 9.5 11.2 8.1
Smaraht 16.0 8.6 14.5 18.0 21.6 15.7
Chornyi veleten 115 6.8 115 | 13.0 - 10.7
Anna 7.5 12.5 6.0 10.5 — 7.9
Atlant 13.0 125 18.0 | 20.5 — 16.0

On average, during 20162020, the incidence of winter rape plants
with phomosis in the yellow-green pod phase (Table 4) was 7.9-16.0 %.
The least development of this disease was noted in varieties Anna (7.9 %)
and Dembo (8.1 %).

According to the results of our research, the greatest development of
phomosis in the yellow-green pod phase was observed in 2020, and the least
in 2017, abiotic factors contributed significantly to this (air temperature and
precipitation).

Conclusions. According to the results of monitoring the
phytosanitary condition of winter rape during 2016-2020, the greatest
damage to these crops in the conditions of the Western Forest-Steppe was
caused by fungal diseases: alternariosis (Alternaria brassicae) and
phomosis (Phoma lingam).

On winter rapeseed varieties in 2016-2020, on the natural
background of the lesion, the development of alternariosis in the flowering
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phase averaged 1.9-10.5 %, in the yellow-green pods phase — 12.3-32.8 %.
The least development of this disease was noted on the varieties Cheremosh
12.3 %), Anna (13.9 %), Dembo (14.5 %). The Smaraht variety was most
affected by this pathogen (32.8 %).

The development of phomaosis in the flowering phase on the natural
background of the lesion was on average 0-4.9 %, in the yellow-green pod
phase — 7.9-16.0 %. Anna and Dembo varieties in the flowering phase were
not affected by this disease for four years, and Cheremosh for three. The
smallest development of this disease in the yellow-green pod phase was
noted on Anna (7.9 %) and Dembo (8.1 %) varieties.

The highest development of alternariosis and phomosis on winter
rapeseed varieties was in 2020, the lowest in 2017 in the yellow-green pod
phase under the influence of the weather conditions of those years.

Our research has confirmed that varietal features of winter rapeseed
plants, as well as environmental conditions (air temperature and rainfall) are
important factors that determine both the possibility of disease
manifestation and its development.

To reduce the intensity of damage to winter rape by alternariosis and
phomosis, we recommend growing Dembo, Anna and Cheremosh varieties,
which are the most adapted to the changing weather and climatic conditions
of the growing season in the Western Forest-Steppe.
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