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The white mold of dahlia is a dangerous disease that remains unexplored in Ukraine. In
order to study the symptoms of the disease and the impact of meteorological conditions on
its development, a study was conducted in 2015-2017 in Kyiv. In studying the diagnostic signs
of the disease, a visual examination, and a biological method of diagnosis were used. The
development of the disease was estimated at a six-point scale. As a result of phytopathological
monitoring, the stalk form of white mold was found. Substantial damage to plants resulted in
tissue maceration and fragmentation of stems and peduncles. The development of the
disease of the stem led to plant wilting. During the years of research, white mold on dahlia
manifesteditselfin the autumnal period of plant growth during mass flowering. Meteorological
conditions have significantly influenced its distribution and development. In particular, in
2015, Sclerotinia white mold of dahlia manifested itself from the first decade of September
for a hydrothermal coefficient (HTC) of 1.0. In 2016, the disease appeared on plants in the
first decade of October, when the HTC was 5.7. The first plants affected by white mold in 2017
were marked by the second decade of September for the HTC 1,2. It was that year when the
disease has reached the maximum spread and development, which is due to the presence of
precipitation from the second decade of September and until the end of October, as well as
the absence of low temperatures during this period. Information about the dates of the
appearance of the white mold on the dahlia deserves attention when planning a set of
protective measures. In prospect in depth analysis of the influence of various meteorological
factors on the development of white mold on dahlia should be used in drawing up models of
the prediction of disease development in this culture.
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Introduction. Dahlia (Dahlia Cav.) is one
of the most popular perennial herbaceous
flowering plants, which is characterized by
distinctive, attractive flowers of various shades
and colors and is grown in many regions of
the world (Verma J., Kulkarni S. B., 2017).

At the same time, as a result of the damage
to plants by various pathogens (Botrytis cinerea,
Verticillium spp., Entyloma calendulae f. dahliae,
Phytophthora spp., some viruses), the duration
of their flowering, decline or loss of decorative
character, decrease of the stability of tubers
against diseases during storage (Sharma K.,
Verma Sh., Gautam, H.R., Handa A., 2017). In
different countries, powdery mildew occurs in
dahlias (Dai, Y-E et al., 2018), viral diseases
(Almeyda, C. V. et al., 2009). On dahlia plants
Choanephora cucurbitarum micromissette para-
sites were found (Park, J. H. etal., 2016). At the
same time, one of the most dangerous dwarf
diseases is white mold caused by the micromy-
cete Sclerotinia sclerotiorum (Lib.) de Bary (Horst
R.K., 2008). However, in Ukraine, it has not
been studied. Thus, there is no information on
the symptoms of dahlia Sclerotinia white mold
and the characteristics of the disease in differ-
ent meteorological conditions. At the same
time, S. sclerotiorum is a common pathogen in
agrocenoses of open soil and in greenhouses
on many cultures (Kyryk, M. M., Pikovskyi,
M.Y., Azaiki, S., 2012; Willbur, J.F. et al., 2018).

Anallysis of the lasts researches and pub-
lication. In scientific literature, the information
on the parasitism of S. sclerotiorum on the dahlia
is fragmentary. In particular, (Kerruish, R.
M.,1997) indicates the development of a stem-
like form of Sclerotinia white mold, which led to
plant wilting. Horst R.K. (Horst R K., 2008) also
emphasizes the mold of the stalk of the dahlia.
In the classical literary sources relating to the
diseases of flowering plants, the white mold of
dahlia is undetectable.

The aim of research. Purpose of the inves-
tigation is the study of dahlia white mold symp-
tomatics and the disease development peculiar-
ities depending on the weathers conditions.

Materials and methods of the explora-
tion. The studies of the S. sclerotiorum develop-
ment peculiarities on the dahlia perennial
plants were carried out during the route
inspections in the vegetation period of 2015-
2017 at the Kyiv Territorial Centre of the
National University of Lifeand Environmental
Sciences (NULES) of Ukraine on the natural
infections background. The specification of
the disease symptoms and pathogen morpho-
logical study were conducted in the
Experimental Laboratory «Mycology and
Phytopathology» with the use of the accept
methods (Béttcher, 1. et al., 1987).

Stationary plots were selected in the
dahlia plantings. Estimates were carried out
on the plants there every decade. The dis-
ease spread was expressed by the formula:

P nx100
N

Where P - is appearance frequency, %;

n — samples amount in which these spe-
cies were detected,;

N - total number of the researched;

The affection intensity was determined
utilizing the scale which we had developed: 0
— the disease symptoms were absent; 0,1 — the
affectioned part on the stem was up to 10 mm
long. The diseased tissue resembled wet or dry
decolourized tissue; 1 — the space of the stem
affectioned part was 10-20 mm; it was covered
with white cotton woollike mycelium, that
under the dry conditions was expressed weak-
ly and the diseased tissue was decolourized; /2
of the stem circumference was enveloped with
disease; 2 — the affectioned part of the stem
was 2040 mm long; under the humid condi-
tions the place of the affection was covered
with white cotton woollike mycelium on
which the pathogene sclerotia were formed; in
the dry weather the disease places were deco-
lourized, sclerotia single since when getting
dry they fell on the soil surface; the entire cir-
cumference was envylopped with the affec-
tioned tissue; the disease symptoms were also
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on the lateral shoots; 3 - the length of the stem
affectioned part was 30-50 %, the affectioned
tissure was covered by white mycelium and
sclerotia or can be decolourized with the weak-
ly developed mycelium; the disease causative
agent sclerotia appear in the middle of the
stems; separate lateral shoots dried, were
cracked; the part above the affection place
began to wither; 4 — the stem was affected
almost in full; the disease symptoms were
observed as well on the lateral shoots, among
them floriferous ones; the affectioned tissure
of the stem and shoots got soaked, that caused
their cracking and the plant perished.

The white mold development was deter-
mined applying the formula:

D (axb)x100
Rx=%=—_7
NxK

b

where R, - the disease development, %;

Z (axb)x100- is product of the dis-
eased plants amount for the corresponding
point of affection;

N — is total number of the estimated
plants (healthy ad diseased);

K~ 1is the highest point of the estimation
scale.

The hydrothermal coefficient (HTC) by
the methods of G.T. Selyaninov was deter-
mined using the formula:

HTC=XZx / Ztx 10,

where ¥ x and X t —accordingly sum of
precipitations and temperatures in the peri-
od, when the temperature has not been
lower than 10 °C.

Results of the researches and their dis-
cussion. The stem form of the storage rot
display was noted is cases of the dahlia plants
affection by the fungus S. sclerotiorum. This
form can appear both at the basis (near the
soil surface) and in any it’s part. At the begin-
ning of the disease development wet, saturat-
ed, with moisture spots appeared on the
stems. Their site increased and under the
high air humidity those spots were covered
with white cotton wool-like mycelium which
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in some time thickened (fig. la) and trans-
formed into black sclerotia (fig. 1b). When
affectioned tissues got dry they fell on the soil
surface. Sclerotia could also be detected in
the middle of the infected stems and florifer-
ous shoots (fig. 1c).

Under the disease intensive develop-
ment, the affectioned part of the stem
achieved considerable size (the infection
spread upwards and downwards from the
affection place). In our investigations the
storage root also displayed on the floriferous
shoots and peduncles of leaves. The strong
plants affection appeared to cause the tissues
maceration that brought about the cracking
(fig. 2a) of stems and floriferous shoots (fig.
2b). The disease displays in the stem radical
part caused the plants withering. As a result,
buds and flowers got dry (fig. 2c).

The decolorizing of the parts affectioned
by S. sclerotiorum was noted as well. As a rule,
this took place after the periods of the plants
moistening and infection - the weather condi-
tions became more droughty. At the same
time the mycelium and sclerotia continued to
form in the middle of the affectioned stems.

As some authors state the storage rot,
spread is influenced by the weather factors
and other conditions which cause the plants
affection by the pathogene at certain their
growth and development stages [9]. At the
same time those problems concerning dahl-
ia are not studied. That demands these
aspects making sure as for this crop.

The analysis of the dahlia plants vegeta-
tion period weather conditions in the sum-
mer months of 2015 showed that in June the
average daily temperature was 20,7; 20,6 and
18,7 °C respectively depending on a decade
(fig. 3). The precipitations amount was 4,0
mm during the entire month. The plants
affection monitoring by the storage rot
defected the disease absence. During July the
average daily temperature was 21,6 °C the
beginning and middle of the month being
characterized with the precipitations deficit
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Fig. 1. Diagnostic symptoms of the dahlia stem affection by S. sclerotiorum: (a) the pathogen
mycelium on the infected tissues surface; sclerotia on the affected part surface (b) and in the

middle of the stem (c)

Fig. 2 Cracking of the dahlia stem (a) and floriferous shoot (b) affected by the white mold;
flowers drying as a result of the disease stem form display (c)

and in the third decade their number was
33,2 mm. During the mentioned period the
plants affection by S. sclerotiorum was not
detected either. The weather conditions in
August were characterized with average daily
temperature 22,8; 21,4 and 20,3 °C respec-

tively depending on the decades. The precip-
itations amount was insufficient (5,8 mm
during the first and second decades). The
analysis of the plants phytopathological state
showed the storage rot absence. September
was characterized with the gradual average
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daily temperature lowering from 18,3 to 17,1
and 16,7 °C, during the first decade the pre-
cipitations number was 18,8 mm, HTC being
1,0. The first plants with the storage rot stem
form symptoms were detected just in the first
decade of September, the disease spread
being 5,0 % and its development 2,5 %.
Afterwards the affected plants amount did
not increase in the first and second decades.
The dahlia plants vegetation lasted in
October. During this period the average daily
temperature in the first, second and third
decades was 14,0; 3,0 and 4,6 respectively, the
precipitations number 33,6 mm, the disease
spread being 5,0 %, its development 4,5 %.
When growing and developing of the
dahlia plants in the June of 2016 the average
daily temperature ranged from 16,7-24.6 °C
the precipitations sum was 21,5 mm (fig. 4),
in July 19,9; 23,6; 22,3 °C and 42 mm respec-

HTC
—¥—disease spread, %

««<»+ temperature, °C
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tively (depending on a decade), in August
20,2 °C and 26,8 mm. During the summer
vegetation period the storage rot dahlia was
not detected. In September the average daily
temperature was 18,2; 15,3 and 10,9 °C
(depending on a decade), the precipitations
amount 6,8 mm. Under such conditions the
storage rot on dahlia was not observed. The
average daily temperature in the first decade
was 10,7 °C, precipitations number 63,6 mm.
Just then the first plants affected by the stor-
age rot were detected (2,5 %). By the end of
the vegetation period their amount was 5,0
% under the disease development 1,9 %.
The weather conditions of the dahlia
plants vegetation in the June of 2017 were
characterized by the average daily air tempera-
ture 18,5-21,6 °C, the precipitations sum being
16,4 mm (fig. 5), in July 19,9; 23,0; 22,3 °C and
42 mm respectively. The average daily air tem-
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Fig. 3. Dynamics of the dahlia white mold development (2015)
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Fig. 4. Dynamics of the dahlia white mold development (2016)

perature at the beginning and in the middle of
August was high: in the first decade 29,8 °C, in
the second one 30,1 °C. In the third decade
this index was at a level of 21,4 °C. The precip-
itations amount in August was 41,4 mm. The
phytopathological analysis of the dahlia plants
in the summer months did not detect the
affection by the storage rot causative agent.
The first decade of September distinguished
itself for the average daily air temperature
decrease to 16,6 °C and its increase to 18,9 °C
in the second decade. From now on at the end
of September this indicator was 14,5 °C. The
greatest precipitation number in this month
was noted in the second decade — 22,4 mm and
in general their monthly sum achieved 26 mm.
The dahlia plants monitoring in September
showed their affection by the storage rot in the
second decade, the disease spread being 7,5
%, its development 1,9 %. Later on the disease
spread. In October the dahlia plants vegeta-
tion continued. The average daily air tempera-

ture (the first decade 10,7 °C, the second one
11,3 °C) contributed to this. At the end of the
month in lowered to 5,9 °C. The precipitations
amount in October was 93 mm (the first
decade 62,2 mm). The maximum disease
spread (12 %) and plants affection intensity
(6,9 %) were noted.

The integral indicator - hydrothermal
coefficient — was analyzed for the determina-
tion of the simultaneous effect of the tem-
perature and precipitations on the terms of
the dahlia white mold appearance. For
instance, in 2015 the dahlia appeared, begin-
ning since the first decade of September,
under HTC 1,0. In 2016 the disease was
observed on the plants in the first decade of
October when HTC was 5,7. In 2017 in the
second decade of September (HTC 1,2)
respectively. In all the cases the storage rot
appeared in the autumn vegetation period
when the plants flowering in mass. The dis-
ease acquired maximum spread and develop-
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Fig. 5. Dynamics of the dahlia white mold development (2017)

ment in 2017. In our opinion, it was condi-
tioned by precipitations beginning from the
second decade of September to the end of
October and by the low temperatures absence
in this period. It should be noted that even
under the inconsiderable disease develop-
ment degree the pathogen colonizing stems
caused their doing off. The bulbs were infect-
ed in case of the affection of plants down
parts by S. sclerotiorum.

Conclusions and promises

1. The white mold form was detected as
result of the dahlia plants monitoring. The
strong plants affection brought about the tis-
sues maceration that caused cracking of stems
and floriferous shoots. The disease displays in
the stem down part brought about the plants
withering. As a result, buds and flowers dried.

2. In the research years (2015-2017) the
storage rot appeared on dahlia in the autumn
plants vegetation period during their mass
flowering. The disease spread and develop-

ment were influenced by the weather condi-
tions. In particular, in 2015 the dahlia
Sclerotinia symptoms were displayed begin-
ning from the first decade of September
under HTC 1,0, in 2016 in the first decade of
October and 5,7 respectively, in 2017 in the
second decade of September and 1,2 respec-
tively. Just in 2017 the disease acquired maxi-
mum spread and development. That, in our
opinion, was conditioned by the precipita-
tions beginning from the second decade of
September to the end of October and low
temperatures absence in this period.

3. If there is information about the terms
of the storage rot appearance on dahlia it
should plan a number of measures concern-
ing its control. Generally, in the future the
results of the analysis of the different weath-
er factors effect on the dahlia storage rot
development is expedient to apply for com-
posing models of the disease development
prediction on this crop.
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Anomauia. bina enuns scopocunu € nebesneu-
HOW0 X60P000I0, KA 8 YKPAiNi 3asumasmocs Maio
00cAi0xHCeH010. [N GUBUEHHA CUMNMOMAMUKY XGO-
pobu ma 6nausy memeoporoeiunux Ymos na ii poseu-
moK namu nposederno docaidacenns npomazom 2015
= 2017 pp. na mepumopii m. Kuesa. I1id wac susuen-
HA CUMTMOMAMUKY, 3AXBOPI0BANHA 3ACMOCOBYEANU
BI3yanBNULL 02480 T GloA0IUNULL MemOoO Olaenocmu-
xu. Possumox xeopobu owinrosaru 3a wecmubars-
HOW wxanorw. Y pesyasmami gimonamonoeiurozo
MONTMOpUNLY BUABAEHO CTEOR08Y (Popmy GIN0L eHui.
Cunvne ypascernns pociun npussoduto 0o mayepayii
MKAHUN | HAOAAMYBAHHA CMeben i KeimKoHOCI8.

Possumox xeopobu y npurxopenesiti wacmumi cmebna
npu3eo0us 0o 6 Anenna pocaun. 3a poxu 0ocaioicers
0ina eHUAL NA KHCOPICUNT NPOABAANACA 6 OCTHHIL
nepiod eezemaii pocaur nid UAc MAcosoeo UGIMIN-
ua. Ha i nowupernns ma poseumox 3nauno enauea-
AU memeoponoziuni ymosu. 3oxpema, y 2015 poui
CKACPOMUNIO3 HCOPHCUHU NPOABAABCA, NOUWUHAIOUU 3
nepuwioi dexadu eepecus 3a 2idpomepmiunozo Koeghi-
yienma (I'TK) 1,0. Y 2016 poui xeopoba 3 asunacs
Ha pocrunax y nepwiit dexadi scosmmus, xoau I'TK
cmanosus 5,7. Ilepui pocrunu, ypasienwi 6inorw
enuamo y 2017 p. nwamu eiomiveni y opyaiit dexadi
sepecna 3a I'TK 1,2. Came y wvomy poui xeopoba

Tom 11, Ne3-4, 2019

BIOPECYPCU | NIPUPOJOKOPUCTYBAHHSA

ISSN 2078-9912 | 23



somm
s oOrCe
R

h
%

Blonorisa

£

HAbYAGQ MAKCUMANEHO20 NOUUPEHHA MA POIEUMKY,
WO 3YMOBAEHO HAAGHICMIO ammoceprux onadie
nouunalouu 3 0pyzoi dexadu eepecs ma 00 KiHyUs
HCOBMMSL, O MAKOHC BIOCYMMHICMIO HUIBKUX memnepa-
myp 3a yeu nepiod. Ingopmayis wodo cmpoxie 3°6-
NEHHA OIN0T 2HUAT HA HCOPIICUNT 3ACAY208YE HA YBALY
740 UAC NAAHYBAHHA KOMNACKCY 3AXUCHUX 3aX0016.

AHHOTALUMUA

M. . Nikoscbkuii, O. B. KonecHiueHko, B. I. MenbHuk, 0.0. Cepefilok

Y nodanvwomy eruboxuii ananis énausy pisnux
Memeoporoeturux paxmopie na possumox 6inoi
eHUAT JHCOPAHCUMU  OOULABHO 3ACMOCOBYEAMU NPU
CKAAOAWHT MOOenell npoero3y po3sumiy xeopoou Ha
UL KY ALY DL,

Kmiouosi croea: Gina enums, JCopicuna, cumnmo-
MU, MEMEOPONOIUHT YMOBU, POIBUMOK XE80POOU
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Annomauus. beras enunv 2eopeunvt Aeaaemcs
onacnoi 601e3n10, KOmopas 6 Ypaune mano usyven-
nas. Jns ymounenus cumnmomamuxu Goiesnu u
GAULHUL MEMEOPONOZUMECKUX YCAOBULL Ha ee Paseu-
mue namu nposederv, uccredosanus ¢ mewenue 2015
— 2017 ee. na meppumopuu o. Kuesa. Ilpu usyuenuu
OQUAZHOCTUMECKUX NPUIHAKO08 300018AHUA NPUMEHS-
AU BUIYAMLHBIEL 0CMOMP U GUOLOUMECKUL MemOO
Juaznocmuxu. Paseumue 6osesnu ouenusasu no
wecmubanrsnol wxase. B pesyvsmame gumonamono-
2UMECK020 MOHUMOPUHEA BVLABAEHO CMEbNesY10 (PopMy
benou enuau. Cunvhoe nopasxcenue pacmenuii npuso-
OUL0 K Mayepayuu mramel U HaOAaAMBIBARUIO CMe-
el w yeemonocos. Passumue boneswu 6 npuropme-
60U UACU CMEONA BBIZVIBAN0 YEAOAHUTL pacmerudl.
3a 2000t uccredosarull benas enuis na 2eopeure npo-
ABAANACH 8 OCEHHUTL NEPUOD Becemayuu PacmeHutl 80
spema maccoeozo yeemenus. Ha ee pacnpocmparerue
U passumue 3HAUUMEABHO BAUALU MEMEOPOLOUME-
cxue yenosua. B wacmnocmu, 6 2015 200y cxnepomu-
HUO3 260P2UHBL NPOACAAACA, HAMUHAL ¢ NEPEOLL dexa-

0vlL cenmabpa npu udpomepmureckom K0P PHuyueH-
me (I'TK) 1,0. B 2016 6onesis nosieasnacs na pacne-
HUAX 6 nepeoti dexade okmaopa, xozda I'TK cocmas-
aan 5,7. Iepswie pacmenus, nopasicenivsie beaoti enu-
av10 6 2017 e namu ommewens. 60 6mopoi dexade
cenmaopa npu I'TK 1,2. FImenro 6 smom 200y 601e3Hb
NPUoGPemana MaKcuMarsHoeo pacnpocmparenus u
passumusa, wmo o0bycroeaeno Hasuvwuem ammocgep-
HOLX 0CAOKO08 HAMUNAA CO BMOPOUL 0eKadvl ceHmAlpa u
00 KOHYA OKMABDSA, @ MAKHCe OMCYMCMBUEM HUSKUX
memnepamyp 3a smom nepuod. Hugpopmayusa o cpo-
KAX NOAGACHUA 0eA0T SHUAU A 20p2UNE 3ACAYHCUBA-
em  GHUMANUL NPU  NAAHUPOSAHUU KOMNAEKCA
sauummnsx meponpusmuii. B davvreiiuem anyboxuit
ANANUS  BAUANUSL  PASMUMLHBLY  MEMEOPOLORUNECKUX
paxmopos na passumue b6eroti eHusU 2e0peunsL Yete-
coobpasno npumenams npu cocmasienuu mooeet
npoenosa passumus boreanu na amot Kyvmype.

Kmouesvie cro6a: 6enas eHuts, eeopeurbl, CUMnmo-
Mbl, MEMEOPONOZUMECKUL YCA0BUA, Pascumue bonesnu
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