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Abstract. Diagnosis of fusarium dry rot of potato was carried out and specifics of
disease manifestation with coinfections was determined. Phytopathology researches
were carried out in conformity with the generally accepted methods. The test samples
of potato tubers were collected during the harvesting period and potato grading in the
spring. It was determined that the signs of the potato tuber infection with Fusarium
spp. are manifested when harvesting from a stolon part of the tuber in the form of
depressions with the surface being even or wrinkled, and the pads of morphological
pathogen patterns were formed on the affected area due to the increased humidity.

Storage of potato tubers under different conditions results in variability of the
symptoms of fusarium dry rot. Thus, the diseased tissue dried out and turned brown
under the conditions of low air humidity. There was no pathogen sporulation on the
tuber surface, but it appeared inside. Fungal mycelium was intensively formed on the
diseased tuber surfaces due to the high air humidity, and the affected tuber pulp
became brownish, friable and the cavities filled with pathogen mycelium were formed
in it.

Visual diagnosis of fusarium dry rot of potato can be complicated in the event of
concurrent infection with different phytopathogens. During the years of researches, we
have selected potato tubers and diagnosed the following mixed rots of mycotic-
bacterial and mycotic-nematode nature: Phoma-fusarium blight, fusarium-nematode,
fusarium and bacterial wet rot, and Ditylenchus destructor, fusarium and bacterial wet
rot.

Over the years of researches, the quantity of potato tubers infected with fusarium
dry rot made up 7 %. Fusarium coinfections were observed on 5,5 % of the tubers
analysed.

The obtained research results can be used for phytopathology examination of seed
tubers.
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Relevance.  Potato  (Solanum pests  (fungi,  bacteria,  viruses,
tuberosum L.) takes the fourth place nematodes) which  contribute to
among the basic food crops. At the same considerable yield losses on the field and
time, it is affected by a great number of during storage. The most dangerous
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pathogens, which provoke different
diseases, are Phytophthora infestans,
Alternaria  solani, Phoma  spp.,
Spongospora subterranea, Synchytrium
endobioticum, Pythium ultimum,
Helminthosporium solani, Phytophthora
erythroseptica, Fusarium spp.,
Rhizoctonia  solani,  Polyscytalum
pustulans, Verticillium sp.,
Macrophomina phaseolina [3].

Fusarium dry rot caused by
different types of Fusarium
micromycetes [8, 9] makes potato
infected in the different regions of
cultivation. At the same time,
pathologies of different etiology are
shown up on potato tubers [7] which
makes hard to diagnose them. However,
control over potato diseases depends on
proper diagnosis associated with the
identification of pathogens. Therefore,
the study of the symptoms and
diagnostic properties of fusarium dry rot
of potato is crucial.

Analysis of recent researches and
publications. Fusarium dry rot starts to
be developed during potato storage and
also on the field [5, 10]. Losses
associated with diseases during long-
term storage may reach 6 to 25 %, and
sometimes up to 60 % [6, 8]. Typical
symptoms of fusarium dry rot are the
development of greyish-brownish spots
on the tubers; the formation of pulp
cavities filled with fluffy white, yellowy
or reddish fungal mycelium; the
appearance of pads from conidial
sporulation on the tubers;
mummification of the heavily affected
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tubers [7]. It happens often that potato
tubers are infected concurrently with
different phytopathogenic organisms
provoking various symptoms and this
creates a problem in the future in
diagnosing a disease [4]. Consequently,
a number of aspects of visual diagnosis
of fusarium dry rot of potato and
coinfections are insufficiently studied.

Research objectives: To perform
diagnosis of fusarium dry rot of potato
and define specifics of disease
manifestation with coinfections.

Materials and research methods.
Phytopathology researches were carried
out in conformity with the generally
accepted methods. The test samples of
potato tubers were collected during the
harvesting period and potato grading in
the spring (Zhytomyrska Oblast,
Brusylivskyi raion, 2018-2019p.). The
conventional methods were applied for
extraction of micromycetes  [1].
Pathogens were identified using
descriptions provided in the publication
of Khokhriakov M.K. et al. [2]. The
generic identity of the isolates was
determined by morphologic patters using
the microscopic analysis.

Research results and discussion.
First signs of potato tuber infection with
Fusarium spp. were discovered during
the harvesting period. The disease was
manifested from a stolon part of the tuber
in the form of depression. Its size varied
from 05 to 25 cm in diameter
depending on infection intensity. The
surface of diseased tissue was even or
wrinkled. The pads of morphological
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pathogen patterns were formed on the
affected area due to the increased
humidity (fig. 1a). The diseased tissue on

a

a tuber cut turned brownish and exposed
to destruction (fig. 1b).

Jiteos

b

Fig. 1. Symptoms of fusarium dry rot of potato during the harvesting
period: a — disease manifestation from a stolon part of the tuber; b — a diseased

tuber in section

During the autumn, winter and
spring seasons, the symptoms of
fusarium dry rot of potato tubers varied
depending on the conditions under
which they were stored. Considering the
tubers storage under the low humidity
conditions, the exterior affected areas

The change in fusarium dry rot
symptoms on potato tubers during
storage under the high air humidity
conditions is characterized by the
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enlarged, the tissue dried out and turned
brownish. There was no pathogen
sporulation on the tuber surfaces (fig.
2a). At the same time, the affected
internal tissues turned brown and small
cavities filled with pathogen mycelium
formed in them (fig. 2Db).

b
Fig. 2. Peculiarities of fusarium dry rot manifestation under the conditions

of low air humidity: a — general view of the diseased tuber; b — internal tuber
tissues from pathogen mycelium

appearance of clearly visible fungal
mycelium on the surface of affected
areas and which is developed more
intensively at the increased humidity
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level and colonizes the surface of
diseased tubers (fig. 3). The pulp of
affected tuber was turning brownish,

friable and the cavities filled with
pathogen mycelium were formed in it.

Fig. 3. Mycelium and Fusarium spp. sporulation on the potato tuber surfaces

at the high air humidity

Regardless of the well-known
symptoms of fusarium dry rot of potato
tubers, its visual diagnosis might be
complicated in the event of mixed
infection with different phytopathogens.
Over the years of researches, we have
selected potato tubers and diagnosed the
following mixed rots of mycotic,
mycotic-bacterial and mycotic-
nematode nature: Phoma and fusarium
blight, fusarium and Ditylenchus
destructor, fusarium and bacterial wet
rot, and Ditylenchus destructor,
fusarium and bacterial wet rot.

The symptoms of Phoma and
fusarium blight are characterized by the
appearance of greyish-brownish
depressed, round and dry spots of
different size on the tuber surfaces. The
tuber tissue may crack (fig. 4a). The
cavities covered with dark or light
mycelium are observed in the affected
tubers. The availability of pycnid
cavities of Phoma blight infestants in the
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form of small black dots under the skin
and on the surface was an important
diagnostic sign of Phoma blight.

Diagnostic signs of Ditylenchus
destructor (potato rot nematode) and
fusarium dry rot are characterized by the
availability of the lead-coloured spots on
the tuber surface, skin cracks, rottenness
of internal tissues and formation of
fusarium infestant mycelium in their
cavities (fig. 4b).

Fusarium and bacterial rot was
characterized by the change in coloration
of the internal tuber tissues from light to
dark brown. Moreover, they got softer
and turned into slimy putrefactive mass
with a strong unpleasant odour. The pads
of Fusarium spp. sporulation were
formed on the tuber surfaces, and
mycelium may form inside of the tissue
cavities (fig. 4c, d).

Co-manifestation of Ditylenchus
destructor, fusarium and bacterial wet
rot on potato tubers was characterized by
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the formation of deep cracks on the tuber
surfaces (fig. 4e) and softening of some
areas. On the diseased tuber cuts, the
tissue under the skin turned brownish,

d

Fig. 4. Diagnostic signs of co-infection of potato tubers with different
pathogens: a — Phoma and fusarium blight; b — fusarium and Ditylenchus
destructor; c, d — fusarium and bacterial soft rod; e, f — Ditylenchus destructor,
fusarium and bacterial soft rod

In a span of the researches, the
quantity of potato tubers infected with a
stolon form of fusarium dry rot made up
3,0 % (fig. 5). The spread of fusarium
dry rot of potato tubers was within the
range of 7,0 %. The quantity of tubers
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white  pathogen  mycelium  was
developing in the cavities formed (fig.
4f), and the pulp was transformed into
mushy mass.

f

infected with mixed rots was as follows:
Phoma-fusarium blight and fusarium-
nematode-bacterial — 1,0 %, fusarium-
nematode — 1,5 % and fusarium-bacterial
— 2,0 %.
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Fig. 5. The spread of potato tuber rots

Conclusions. The initial signs of
infection of potato tubers with Fusarium
spp. were discovered during the
harvesting period. The disease was
developed from a stolon part of the tuber
in the form of depressions with the
surface being even or wrinkled, and the
pads of morphological pathogen patterns
were formed on the affected area due to
the increased humidity.

Storage of potato tubers under
different conditions results in variability
of the fusarium dry rot symptoms. Thus,
the diseased tissue dried out and turned
brown under the low air humidity. There
was no pathogen sporulation on the tuber
surface, but it appeared inside of the
tubers. Fungal mycelium was intensively
formed on the diseased tuber surfaces
due to the high air humidity, and the
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affected tuber pulp became brownish,
friable and the cavities filled with
pathogen mycelium were formed in it.

Visual diagnosis of fusarium dry rot
of potato can be complicated in the event
of concurrent infection with different
phytopathogens. During the years of
researches, we have selected potato
tubers and diagnosed the following
mixed rots of mycotic-bacterial and
mycotic-nematode  nature:  Phoma-
fusarium blight, fusarium-nematode,
fusarium and bacterial wet rot, and
Ditylenchus destructor, fusarium and
bacterial wet rot.

Over the years of researches, the
quantity of potato tubers infected with
fusarium dry rot made up 7,0 %.
Fusarium coinfections were observed on
5,5 % of the tubers analysed.

ISSN 2223-1609



ArpoHomis

Bomok C. K., IlikoBcbknii M. 1.
The obtained research results can
be used for phytopathology examination
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CUMIITOMATHUKA ®Y3APUO3HOM CYXON 'HUJIN KJIYBHEN
KAPTO®EJIS
C. K. bomok, M. NU. IIukoBckuii

Annomayusn. Ilposedena ouacnocmuka cyxou Qy3apuo3Hol cHUIU K1yOHell
Kapmogenss u YCMaHo8leHO O0COOeHHOCMU NpPOsAGIeHUs DONe3HU NPU CMEULAHHbIX
ungexyusax.  Qumonamonozuyeckue  UCCLEO008AHUS — NPOBOOUNUCL — CONACHO
00WenpuHamsbIX Memoouk. /s ananuza oopasyvl Kyouet kapmodghessi omoupaiu npu
ybopxe ypoacas u 60 epemsi nepebopku kapmogens (espanv-wapm). ¥Ycmanosneno,
YMo HAYAIbHble NPUSHAKU NOpadicenust KiyoHnel kapmogens Fusarium spp. samemno
NPOABNAIOMCS 80 8peMs YOopKu ypodicas. bone3nsv evisasninacy 6 cmoioHHoOu yacmu
K1YOHA 6 6ude B0AGNEeHHbIX WAMEH, NOBEPXHOCMb KOMOPbIX Oblid pPAGHOU UMU
MOPWUHUCMOU, A NPpU HNOBLIUEHHOU BIANCHOCMU HA HOPANCEHHOM YUACMmKe
Gopmuposanuco nodyuieuku Mopghoio2uteckux CmpyKmyp namozeHos.

Xpanenue KnybHeli kapmogens npu paziuyHblX YCIOSUSX NPUBOOUM K
UBMEHYUBOCNU CUMNMOMAMUKU CYXOU (y3apuo3nou enuau knybHet. Taxk, npu Hu3Kou
BILANCHOCINU  8030YXA NOPAJCEHHASL MKAHb CCHIXANACL U npuobpemana Oypulil
ommenox. CnoponouieHue namo2eHo8 HA NOBEPXHOCMU OONbHLIX — KIYOHel
OMCYmcmaeo8ano, O0OHAKO OHO 00pa3oevleanoch 6Hympu. B ycrnosusx evicokoi
GILANICHOCIMU  8030YXA HA  NOBEPXHOCMU  NOPAICEHHLIX —KIYOHEeU UHMEHCUBHO
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Gdopmuposanca muyenus 2pubos, MAKOMb 6 NOPAICEHHOU KIyOHe npuobpemana
Oyposamvlli OMMEHOK, CMAHOBUNACL DPBIXIOU, 8 Hell 00pPAa308bl8AIUCH, NYCHOMbL,
KOmopbvle 3anoaHANA SPUOHUYA NAMO2eHd.

Buzyanvhasa ouacnocmuxa cyxou ¢hy3apuo3nou eHunu KiyoOHeu Modcem
OCNIONCHAMBCA 8  CIYYASIX  OOHOBPEMEHHO20  NOPANCEeHUs  PA3IUYHbIMU
gumonamocenamu Hamu omobpanvl xiybHu rapmogens u OUACHOCMUPOBAHO
credyrwue CMeulanHHble SHUM MUKO3HOU, MUKO3HO-OAKMepuaibHou U MUKO3HO-
HeMaoomo3HoUu npupoowvl: GOMO3IHO-QPY3apUO3HYI0,  (DY3APUOZHO-HEMAMOOO3HYIO,
@y3apuo3nyo U MOKpylo 6aKmepuanrvbHylo, OUmMulIeHxo3, @y3apuo3 u MOKpYIO
OaKmepuanIbHyo cHUb.

3a epemsa uccnedo6anull KOIULECmeo Kiyonel Kapmogers, nopaiceHHvlx CyxXoll
@y3apuosnoii enunvio cocmasnino 7%. Coemecmumvle ¢ ¢hyzapuoznou ungexyuu
evis6neHo Ha 3,5 % npoananu3zupo8anHHuIX KiyOHsX.

Knioueevie cnosa: xapmoghens, cyxas gy3apuosnas cHUIb, CUMNIMOMAMUKA,
CMeuanHvle SHUIU

CUMIITOMATHUKA (I)YSAPIOSHOiUCYXOi I'HNJII BYJIbb KAPTOILJI
C. K. bomoxk, M. U. IlikoBcbKnii

Anomauyia. I[Ipogedeno diacnocmuxy cyxoi ¢y3apio3noi enuni 6ynvO KapmonJi
ma BCMAHOBIEHO 0COOAUBOCMI NPOABY X60pPoOU 34  3MIWAHUX  [H@EeKYil.
Dimonamonociuti 00CAIOHCEeHHS NPOBOOUNUCS 32TOHO 3A2AbHONPULIHAMUX MEMOOUK.
s ananizy spasku 6yneb kapmonii 8i0oupanu npu 30UparHi 8poxcaio ma nio 4ac
nepebupanns Kapmonui (momuii-bepesens). Bcmarnosneno, wo nouyamkosi 03HaKu
ypasicennsi 6yavo kapmonai Fusarium spp. nomimmno nposensiomscs nio yac 30upanmsi
spodicaro. Xeopoba 8UABNANACA I3 CMOJOHHOI Yacmuuu 0yavh y euensidi 60a61eHUx
NIAM, HOBEPXHS KOMpUX Oyia pieHOI0 abo 3MOPWKY8Amow, a 34 NiOGUUEHOT
80J1020CMI HA YPadiceHil OLAHYL hopmy8anucs noOyuieuku Mop@oio2ivHux CmpyKkmyp
NnamozeHis.

3b6epicanns 6y1vO Kapmonui 3a pPi3HUX YMO8 NPuU3800Umsb 00 MIHAUBOCHE
cumnmomamuxu cyxoi ghyzapiosnoi enuni 6yv6. Tak, 3a HU3bKOI 6on020Ccmi NOGIMp3L
ypasxceHa mMKAHUHA 3cuxanaca ma Hadyeana Oypoeo 6iominky. CnopoHOuleHHs
namozenié Ha NoeepxHi 6yn1boOu OY10 8i0CYMHE, OOHAK BOHO BUABIANOCS VCEPEOUH]
VPasjiceno2o opeauy. 3a yMo8 8UCOKOI 801020CMi NOGIMPSA HA NOBEPXHI YPANCEHUX
0y160 iHmMeHcusHo ¢hopmysascs miyenito 2pubis, M’AKomb 6 ypadiceHil 0ynvboi
Habyeana 6ypy8amozo GiOMiHKy, CIMABALA pUxJor, ) Hill YIMEOPIOEAIUCS NYCMOMU, SKI
3an06HI08aANA CPUOHUYSA NAMOSEHY.

Bisyanvna diacnocmuxa cyxoi ¢py3apio3noi enui 6160 Modice YCKIAOHIOBAMUCS
V BUNAOKAX 0OHOYACHO20 YPANCEHHS PI3HUMU (himonamozeHamu. 3a poKU 00CIIOHCEHD
Hamu 8i0ibpano O6y1bouU KapMonJi ma 0iacHOCMOBAHO 3MIUAHT MIKO3HI 2HULI, MIKO3HO-
baxmepianbHoi i MIKO3HO-HeMAOOMO3HOI  npupoou.  omosHo-ghy3apiosny,
Qy3apiosno-Hemamooosny, @y3apiosny ma MOKpYy OaKmepianvHy, OUMuiIeHxo03,
Qy3apioz ma Mokpy b6axmepianbHy SHUTb.
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3a poxu Oocniodxcenv KilbKicmb OYIbO  KAPMONIL, YPANCEHUX CYXOI0
@y3apioznoro enunno cmanosuna 7 %. CymicHi 3 ¢hyzapiosnoro inghexyii mpannsnucsa

Ha 5,5 % npoananizosanux 0y1v0.
Knrouoei cnosa: xapmonis, cyxa @hy3apiosna eHub, CUMRIMOMAMUKA, 3MIULAHT

CHUJL
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