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AHHOTALINA

[lepeMellleHre KUBbIX OPraHM3MOB M3 OJHOIO paiioHa
B JIPYTOM MMeET II00aJIbHBIN XapaKTepP U SIBJISETCS BbI-
POKEeHMEM OTHOM U3 BaXKHEHIINX TEHAEHIINY B Pa3BU-
TuM (GJIOpPBI. 3aHOCHBIE BUBI BO3AEHCTBYIOT Ha 9KOJIO-
TUI0 ¥ 5KOHOMUKY Pa3HBIMU Iy TIMU: TIPSIMO 1 KOCBEHHO.
VHBa3VBHBIE BUJIBI — UY)KEPOHBIE BUIbI, KOTOPhIE BHE
€CTEeCTBEHHOI'0 apeajla aKTHBHO Pa3MHOXKAIOTCS, pacce-
JISIIOTCSI ¥ BHEZIPSIIOTCS. B IIPUPOIHEBIE COOBIIECTBa, Ha-
HOCSI CyIIIECTBEHHBI DKOJIOTUUECKUH ¥ SKOHOMUYECKU
yiep6 abopuUreHHbIM BUIaM 1 SKOCHUCTEMAM.

VIHBa3Ms 4y’>KEPOJIHBIX BUJIOB IPEICTABIISIET 3HA-
YMTEJIbHYI0 YTPO3y HE TOJBbKO IJIs OGUOJIOTMYECKOTO
pasHo06pa3us, Koraa 00bIUHbIE /115 JaHHOM MECTHOCTU
pacTeHusI U JKMBOTHbBIE BBITECHSIOTCS arpeCCHUBHBIMU
TIPUIIEIbIAMY, HO U IJI 9KOHOMUKYU CEJIbCKOTO U JIeC-
HOTO X03gMCTBa U JaKe ITOPOM JJIsl 3I0POBbS JIIOZIEM.

BnusgHue 4JyXepoNHBIX BUIOB Ha (opy B pe-
3yJIbTATe IOCJIEeICTBUYM N3MEeHEeHUs KJIMMaTa Ipuoob-
peTaet riobajabHOE 3HaYEHNE B CBSI3U C MX 3aHOCOM
B HOBbIe MecTooGUTaHMUsA. Brosoruyeckre MHBa3UU
BO3JIEUCTBYIOT Ha 6ropasHoo6pasre IPUPOIHBIX CO-
00IIIECTB, MEHSIIOT COCTaB PETMOHAIBHOU JIOPHI, ITpe-
06pasyroT JlaHAIAadTHI I[eJIBIX PETMOHOB. EXXerogHbie
9KOHOMUYECKME TIOTEPU BO BCEM MUpPE, BbI3BAaHHBIE
O0MOJIOTUYECKMMY WHBA3USIMM, Ha IMOPAJOK IIPEBbI-
IIAI0T IOTEPY, BhI3BAHHBIE BCEMY CTUXUUHBIMU G-
CTBUSMMU, BMECTE B3TBIMU. YCIIEX UHBA3UM — PE3YJIb-
TaT CJAOXKHBIX B3aUMOIENCTBUN — KaK OMOTUYECKUX,
Tak 1 abroTrudyeckux hakToOpPOB cpenbl. YyKepoJgHbIe
BU/IBI TOJKHBI TIIATEIbHO KOHTPOJIMPOBATHCS U OIle-
HUBATbCSA Ha IIPeIMeT MUX CIIOCOOHOCTY K MHBA3UMU.
PanHee oGHapyXeHUE SIBISETCS KJIOUYEBBIM KOMIIO-
HeHTOM 1Jis1 3¢ GeKTUBHOYN 60pbObI C MHBA3UBHBIMU
BUAAMU PACTEHUH.

B mocnemuue rombl B IPUPOIHBIX X arpobuo-
1IeH03aX OTMeYeHbl KapaHTUHHbIe T'PUOHbIE WHBA-
3UBHBIE [TATOTEHbI: MOHMINO3 (Oypass MOHUJIKO3HAS
rHuIb) Monilinia fructicola (Winter) Honey, pkaBumHa
SI6JIOHY 1 MOXOKEBeJIbHUKA Gymnosporangium yamadae
Miyabe ex Yamada v Bg3kas THWIb UepHUKY Diaporthe
vaccinii Shear.

Knrouesvle cnoéa: MHBA3VWBHBIE U UY)KEPOIHBIE
BUBI, OMOJIOTMYECKME WHBa3WM, arpoGHOIEHO3HI,
abuoTuyeckue (aKTOphl, KapaHTUHHbLIE IIaTOre-
HbI, 6ypasi MOHWJIVO3HAas THUJIb, p)KaBUMHA S6JIOHU
¥ MOXKKEBEJIbHUKA.
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ABSTRACT
The movement of living organisms from one region to
another is global in nature and is an expression of one
of the most important trends in flora development. In-
vasive species impact the environment and economy
in various ways, both directly and indirectly. Invasive
species are alien plant species that actively reproduce,
disperse, and invade natural plant communities outside
their natural range, causing significant ecological and
economic damage to native species and ecosystems.

The invasion of alien species poses a significant
threat not only to biodiversity, when native plants and
animals are displaced by aggressive introduced or-
ganisms, but also to the economy of agriculture and
forestry and even, at times, to human health.

The impact of alien species on flora due to cli-
mate change is becoming increasingly significant
globally due to their introduction into new habitats.
Biological invasions impact the biodiversity of natural
communities, alter the composition of regional flora,
and transform the landscapes of entire regions. Annu-
al economic losses worldwide caused by biological in-
vasions are an order of magnitude greater than those
caused by all natural disasters combined. Invasion
success is the result of complex interactions between
both biotic and abiotic environmental factors. Alien
species must be carefully monitored and assessed for
their potential to invade. Early detection is key to ef-
fective control of invasive plant species.

In recent years, quarantine fungal invasive
pathogens have been observed in natural and agrobio-
cenoses: Monilinia fructicola (Winter) Honey, Gymno-
sporangium yamadae Miyabe ex Yamada and Diaporthe
vaccinii Shear.

Key words: invasive and alien species, biological
invasions, agrobiocenoses, abiotic factors, quarantine
pests, brown rot of stone fruits, Japanese rust of apple.
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BBEJIEHUE

CHOBHBIM KOMIIOHEHTOM «HOBOH
3IIOXU» SIBJSIIOTCS OMOJOTHUYECKUE
VHBAa3UU Yy>KEPOIHBIX OPraHN3MOB
Ha TePPUTOPHUH, TJle OHU He BCTpe-
Yal0TCS B €CTECTBEHHOU cpejie 06u-
TaHusd. HBa3UBHBIMU Ha3bIBAIOT
BUIbI, KOTOPble HETUNWYHBI IJId
IIAHHOT'0 PErnuoHa, HO Pa3HbIMU ITy-
TSIMU 3aHOCSTCS U PACIIPOCTPAHSAIOTCS B TaHHOM pe-
THUOHE, U3MEHSIS €T0 BKOCUCTEMY.

ViHBa3uBHbIE [TATOrE€HbI, TAKKME KaK IPpubbI, 6aK-
TEePUU ¥ BUPYCHI, YaCTO IIOITAIAl0T B HOBbIE YCIOBUS,
T7le OTCYTCTBYIOT UX €CTECTBEHHbBIE Bparu, 4To IpU-
BOIUT K 3NMU(PUTOTUAM — MACCOBBIM 3a60JIeBaHUIM
pacTeHuii. KX pacIpoCTpaHEHWI0 CII0COOCTBYIOT
MeXIyHapoAHas TOPTOBJIS MOCANOYHBIM MaTepua-
JIOM ¥ U3MEHEHUEe KJIMMaTa.

ViHBa3uBHbIe (UTOMNATOTEHBI IIJIOJOBBIX KYJIb-
TYp — 9TO YyXXEPOJHbIe TPUOHI, GAKTEPUU U BUPYCHI,
MIPOHUKIINE B HOBbIE PETrMOHBI, AKTUBHO pPAacCIIPO-
CTPaHAIIIMECT U YIPOXKAIOIIWEe MECTHBIM BUIAM.
3 puTOmaTOreHOB OCTAaHOBUMCS Ha MUKOJIOTUYECKUX
KapaHTWHHBIX MHBAa3WUBHLIX BUAaX. K omacHbIM I1aTo-
reHaM ILJIOOBBIX KYJIbTYP OTHOCSATCS BO3GYAUTEIN MO-
Huaro3a (6ypol romoBol ruum) Monilinia fructicola
(Winter) Honey, p>kaBUYMHBI SIGJIOHU U MOXXKEBEJIbHU-
Ka Gymnosporangium yamadae Miyabe ex Yamada u Bsi3-
KoY THUJIN uepHUuKY Diaporthe vaccinii Shear.

MOHUJINO3 TUIOHOBBIX KYJIBTYP IO CyTH SIBJISET-
CS1 COBOKYITHOCTBIO CHMIITOMOB, KOTOPbIE BBI3bIBAIOT
yeThIpe BUMa rpuboB u3 pona Monilinia: M. fructigena,
M. laxa, M. fructicola u M. polystroma. BUuIibl 1OCTaTOYHO
CXOJIHBI MEXIy CO60I, ITPY 3TOM CXOAHBIMU SIBJISIIOTCS
HE TOJIbKO CUMITTOMBI IOPAXKEHU S, HO U KYJIbTYPaJIbHO-
Mopdosioruiyeckre IpU3HAKY, UTO 3HAYUTENIHHO YC-
JIOXKHSIET IMarHOCTUKY M 60pb0by ¢ 3TuM 3abojeBa-
HueM. M3 yeThIpex BUIOB I'pubOB TOJbKO Monilinia
fructicola sBNSIETCS KAaPAaHTUHHBIM OOBEKTOM U HaW-
6oJiee BPeIOHOCHBLIM BUIOM. Bo36yAuTE b OUEHb I10-
X0 Ha Monilinia fructigena v Monilinia laxa, HO OKa3bl-
BaeT 60Jiee pas3pymuTeIbHOE IENUCTBUE.

Bypas MOHWJIMO3Hasi THWJIb (BbI3BaHA rpuboM
Monilinia fructicola) — omacHOe KapaHTUHHOE 3a00Jie-
BaHMe IUIOAOBBIX KYJIBTYP, pacrpocTpaHeHHoe B Ce-
BepHOI u H0xHOU AMepuKke, Abpuke, A3uu, EBpoIIe,
Oxeanuu. [lopa)kaeT Ha3eMHbIe OpPraHbl PaCTEHUI:
IIBETKM, MOYKHU, MOJIOZble M00eru, BETBU, ILJIOMIBI,
JUCTbs (TOJBKO Ha CJMBe). 3a0ojieBaHNe BKJIIOUYEHO
B EnuHbBIN NTepeveHb KapaHTUHHBIX 00bEKTOB EBpa-
3UHUCKOT0 YKOHOMUYECKOT0 coio3a. OITacHOCTh 3aB03a
Oypoil MOHWJIMO3HOW THWJIX M3 HEeO6JIAroIOyUHBIX
110 3a60JIEBaHUIO0 CTPaH MPENCTABISIOT CBEXUE TLIIO-
Obl (610K, TIEePCUKY, abPUKOCHI, HEKTAPUHBI, Ye-
PEIIHY Y CIIMBBI), TAK KaK BO30OYAUTENb MOXET ITPU-
CyTCTBOBaTh B BUJe KOHUIWN BHYTPU IUIoma 0e3
BUIVMBIX CUMIITOMOB 3apaKeHMUSI.

TMosunusa B kjaccudukanuu Index Fungorum:
Monilinia, Sclerotiniaceae, Helotiales, Leotiomycetidae,
Leotiomycetes, Pezizomycotina, Ascomycota, Fungi.

BriepBrie onucas rpub B 1883 1. I'eHpux l'eopr
Bunrtep (Heinrich Georg Winter), maB eMy HasBa-
Hue Ciboria fructicola. ETo HbIHEIIHee Ha3BaHUeE, IIPU-
3"HaHHoe Index Fungorum, 6b1J0 JaHO SABUHOM Ip-
soM Xauu (Edwin Earle Honey) B 1928 1. (JlymueHKo,
KonuHa, 2017; XacaHoB, Boixurutos, 2018).

INTRODUCTION

key component of the “new era” is the bio-

logical invasion of alien organisms into ar-

eas which they do not naturally inhabit. In-

vasive species are those that are not typical

for a given region, but are introduced and
spread within it through various pathways, altering its
ecosystem.

Invasive pathogens such as fungi, bacteria, and
viruses often enter new environments lacking their
natural enemies, leading to epiphytotics — massive
plant diseases. Their spread is facilitated by interna-
tional trade in planting materials and climate change.

Invasive phytopathogens of fruit crops are alien
fungi, bacteria, and viruses that have entered new
regions, actively spreading, and threatening native
species. Among phytopathogens, we will focus on
mycological quarantine invasive species. Dangerous
pathogens of fruit crops include Monilinia fructicola
(Winter) Honey, and Gymnosporangium yamadae Miy-
abe ex Yamada.

Fruit and berry crops are of great importance in
the life of every person — they are one of the most im-
portant components of therapeutic and dietary nutri-
tion, sources of vitamins and other vital nutritional ar-
eas that ensure stable longevity and a healthy lifestyle
from infancy to old age.

In recent years, fungal invasive pathogens have
been observed in natural and agrobiocenoses: brown
rot of stone fruits and Japanese rust of apple. Fungal
diseases, traditionally dominant in fruit crops, cause
significant damage to horticulture.

Brown rot of fruit crops is essentially a set of
symptoms caused by four species of fungi from the
genus Monilinia: M. fructigena, M. laxa, M. fructicola and
M. polystroma. The species are quite similar to each
other, with not only the symptoms being similar, but
also the cultural and morphological characters, which
significantly complicates the diagnosis and treatment
of this disease. Of the four species of fungi, only Moni-
linia fructicola is a quarantine pest and the most harm-
ful species.

Brown rot of stone fruits (caused by the fungus
Monilinia fructicola) is a dangerous quarantine disease
of fruit crops, common in North and South America,
Africa, Asia, Europe, and Oceania. It affects above-
ground plant parts: flowers, buds, young shoots,
branches, fruits, and leaves (only on plums). The dis-
ease is included in the Common List of Quarantine
Pests of the Eurasian Economic Union; it is not pres-
ent in the Russian Federation or other Eurasian Eco-
nomic Union member countries. Fresh fruits (apples,
peaches, apricots, nectarines, cherries, and plums)
pose a risk of importation of brown rot from countries
where the disease is common, as the pathogen can be
present as conidia inside the fruit without any visible
infection symptoms.

Taxonomy according to Index Fungorum:
Monilinia, Sclerotiniaceae, Helotiales, Leotiomy-
cetidae, Leotiomycetes, Pezizomycotina, Ascomy-
cota, Fungi.
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CHUHOHUMBI:

- Ciboria fructicola G. Winter 1883;

 Monilia fructicola L.R. Batra 1991;

« Sclerotinia americana Wormald Norton & Ezekiel

1924;

« Sclerotinia cinerea f. americana Wormald 1919;

. Sclerotinia fructicola G. Winter Rehm 1906.

Otnuuuth Monilinia fructicola OT TIOg0OHBIX BU-
JIOB TOTO ke pOZia AOBOJIBHO TPYAHO. JTO [leJIaeTCs
Ha OCHOBe aHa/iM3a MUMKPOCKOIIMYECKUX O0CObeH-
HOcTell (CTpoeHWE M pasMep CIop W Tud), a Tak-
’)Ke aHa/M3a Pa3BUTUS KYJbTYPhl Ha MUTATEJbHOUN
cpelle C y4eTOM CKOPOCTW Y TUIIa POCTa, OKPacKuU
kietok. Konuguu Monilinia fructidena KpyriHee, yeM
y M. laxa n M. polystroma, ¥ 9acTO OLHA KOHUUS 06pa-
3yeT A Be 3apojbiiieBbie TU(LL. Y M. laxa KOHUAWY Ta-
KOTO >Xe pa3Mepa, Kak y M. fruticola, HO pocTpajbHbIE
rudbl KOPDOTKYE U CKPyUYeHHBIE. JIJIs TOUHOU UIeHTU -
¢ukanum Buma o6bruHO Tpebyercs IMIIP-guarHocTu-
ka (MuxaiioBa u Ip., 2020; Bulletin OEPP, 2020).

OnpemenuTh BUM, IIaTOT€HA MOXHO IIO0 PacIio-
JIOXKEHUIO, IBETy U (hopMe KOHUIUUHBIX ITyCTYJ Ha
pacreHuu-xosqauHe. IlycTynbl M. fructigena WMeIOT
1IBET OT 6ejIoro 0 CBETJIO-0eXeBOro M OTKJaAbIBa-
I0TCS KOHIIEHTPUYECKUMU KOJIbI[AMU C OIPOMHBIMU
MMy4YKaMy KOHUAVOCIIOP pa3MepoM B CpefHeM 1,5 MM;
M. fructicola xopyyHeBasi C YePHBIMU TOUKAMHU, IIyU-
KU KOHUJIVOCIIOP B cpenHeM pasMepoM 1 mMm; M. laxa
UAEHTUDUITUPYETCS TI0 3€JIEHOBATO-CEPBIM IIyUKaM
KoHmauocIiop (B cpegueM MeHee 0,5 MM), IOKPBIBAIO-
UM BCIO 3apakeHHY0 o6JiacTb (Petroczy, Palkovics,
2009; UlyxuH, 2020).

B IO AJIUBYTO MTPOXJIAIHYO0 ITOTOJY, KOTIA CIIOPbI
PaCIPOCTPAHSIOTCS C HEBEPOSITHOM CKOPOCTHIO, BJIU-
gHue Tpuba MOXKET CTaTb CEPbe3HOU IMIPO6JIEeMOii:
OIVH IOPa’KEHHBIH IIJIOZ MOXXET 3apasuUTh BCE Jepe-
BbSI B OKPECTHBIX CaflaX.

CUMIITOMBI MOHMJIKO03a YacTO OIIMOOYHO IIPHU-
HUMAIOTCS 3a IOBPEXIEHMS OT 3aMOPO3KOB MJIN H6aK-
TEPUAJSIbBHOTO O0KOTa ILJIOZOBBIX, OCOGEHHO B TOJIBI,
KOTZa BO BpeMs IIBETEHUS KOCTOUYKOBBIX KYJBTYD
TeMIlepaTypa BO3[yXa OITyCKAeTCs [0 MUHYCOBBIX
3HAYEeHUH.

Bypas MOHWJIMO3HAas THUJIb MOXET HEe ITPOSIB-
JISTBCS IO HACTYIJIEHUS TIOJHOUW 3PEJIOCTHU ILJIOMOB,
TI03TOMY 3apaKeHHBIN ypoXKall MOXeT uepes3 Kakoe-
TO BpPeMsI CTaThb MNCTOYHMKOM PacCIIPOCTPAaHEHUS WH-
(exnmu. B TEIJIbIX YCIOBUSAX 3pEJIble TLIOLBI MOTYT
PasJIOKUTBCA BCEro 3a 2 IHS.

LIBeThI ILIOOBBIX AEPEBLEB, OPAXKEHHBIX BO3-
6ynuTesieM 6ypoi MOHUIMO3HOU THUJIM, BIHYT, CMOP-
IUBAIOTCS M TTOKPBIBAIOTCS CEPOBATHIM MUIIEJIUEM,
He OCTaBJIsASA 3aBsA3ei. JIeIIeCTKY CTaHOBSTCS CBETJIO-
KOPUYHEBBIMU WM BOLSIHUCTBIMU. OTMEpPIINE IIBe-
TBI, OCTABIIMECS Ha BETKAX, 3apa)kal0T CO3peBaoInye
maonasI (cM. puc. 1).

Ha mepcukax m abpukocax MHQEKIINS MOXET
pacIpoCTpPaHUTbCS HAa BETKHU, 00pasysd KOpUYHeBa-
ThIe OBaJIbHBIE SI3BbI, OITOSCHIBAIOIIME U YHUYTOXKAIO-
e BeTku (Spitaler u gp., 2020) (cMm. puc. 2).

Bypas MOHMJINO3HAA THUJIb MOXKET HAHECTY CEPb-
€3HbIM Bpe[ ILIoJaM, MOBPEXIEHHLIM I'PaZoM WU
HaceKOMbIMU. OHa HAUMHAETCS C MaJIEHbKUX KPYTJIBIX
KOPUYHEBLIX MATEH, KOTOPbIe GBICTPO YBEJIMUNBAIOT-
cs1 B pasMepax. Ha 3arHUBIIMX yYacTKaX MOSIBJISIOTCS
IIyYKU CBETJIO-CEPBIX CIIOP (CM. puc. 3). 3apa’keHHbIE

The fungus was first described in 1883 by Hein-
rich Georg Winter, who denominated it as Ciboria
fructicola. Its current name, recognized by Index Fun-
gorum, was given by Edwin Earle Honey in 1928 (Dud-
chenko, Kopina, 2017; Khasanov, Boyzhigitov, 2018).

Synonyms

« Ciboria fructicola G. Winter 1883;

« Monilia fructicola L.R. Batra 1991;

« Sclerotinia americana (Wormald) Norton & Ezekiel

1924;

- Sclerotinia cinerea f. americana Wormald 1919;

« Sclerotinia fructicola (G. Winter) Rehm 1906.

This is one of the most dangerous diseases of
fruit plants, capable of destroying an entire orchard in
a very short time. Brown rot is caused by pathogen-
ic fungi of the genus Monilia. This disease has other
names: American brown rot of stone fruits, brown rot
of apple, brown rot of stone fruits. The disease affects
all types of fruit crops without exception.

Distinguishing Monilia fructicola from similar spe-
cies is difficult. This is done based on an analysis of
microscopic characters (spore structure and size and
embryonic hyphae structure), as well as analysis of
culture development on a PDA, taking into account the
rate and type of growth, and cell color. The conidia of
Monilinia fructigena are larger than those of M. laxa and
M. polystroma, and one conidia often forms two embry-
onic hyphae. In M. laxa, conidia are the same size as in
M. fruticola, but the rostral hyphae are short and twist-
ed. For accurate species identification, PCR diagnosis
is usually required (Mikhailova et al., 2020; Bulletin
OEPP, 2020).).

Monilinia fructicola — a fungus that parasitizes
fruit plants, it affects stone fruits and can cause sig-
nificant damage to Rosaceae, including pome fruits.
It most often damages flowers and ripe fruits, but can
also infect leaves and shoots. The pathogen is very
similar to Monilinia fructigena and Monilinia laxa, but is
more destructive.

The pathogen species can be identified by the
location, color, and shape of the conidial pustules on
the host plant. M. fructigena pustules are white to light
beige and are deposited in concentric rings with huge
conidiospore bundles averaging 1.5 mm in size; M.
fructicola are brown with black dots, with conidiospore
bundles averaging 1 mm in size; M. laxa is identified
by greenish-gray conidiospore bundles (less than
0.5 mm on average) covering the entire infected area
(Petrdczy and Palkovics, 2009; Shukhin, 2020).).

In cool, rainy weather, when spores spread at an
incredible rate, the fungus influence can become a
serious problem: one infected fruit can infect all the
trees in the surrounding orchards.

Brown rot symptoms are often mistaken for dam-
age from frost or fire blight of fruit trees, especially in
years when the air temperature drops to below freez-
ing during the flowering of stone fruit crops.

Brown rot may not appear until the fruit is ful-
ly ripe, so an infected crop can eventually become a
source of infection. In warm conditions, ripe fruit can
decompose in as little as two days.
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Puc. 1. MopaxkeHue LBeToB
Fig. 1. Flower damage

Puc. 2. PacTpecknBaHue BETKM NNI0A0BOro Aepesa
Fig. 2. Cracking of a fruit tree branch

TLIOZBI TIOJIHOCTBIO 3aTHUBAIOT, YChIXaloOT, IIpeBpaiia-
sICb B CMOPIIEHHbIE YEPHBIE MyMUHU. BoJbIlllas YacTh
MyMHUMUIIMPOBAHHBIX IIJIOOB OITaJaeT, HO HEKOTO-
pbIe OCTAIOTCS BUCETD Ha JIEPEBE BCIO 3UMY.

3umyeT rpub B MyMUDUIIMPOBAHHBIX ILIOMIAX,
B paHax, o6pa3oBaHHBIX Ha JApeBecuHe. BecHOU 06-
pasyTcs ABa THUIIA CIIOP, KOTOPbIe MOTYT 3apasuTh
LIBETHI:

+ KOHUAVM (B paHax M MyMU(DUIUPOBAHHBIX
II0ZAX, OCTABIINXCS BUCETh Ha JepeBe);

« amoTenuu (Ha yMaBIIMX OCEHbI0 MyMU(DUIIU-
POBaHHBIX ILJIOZAX). ACKOCIIOPBI ITOPAXXalT PACTEHUS
TOJIBKO B II€PHOJ, IIBETEHUS.

Cropel, o6pasymoIirecs Ha MOPa’KeHHBIX I[BET-
Kax, 3apakaloT Oypol MOHWJIMO3HOW THUJIBID CO-
3peBiIre ILIOAbl. OHM IOKPBIBAIOTCS CEPOBATHIMU
CriopaM¥, KOTOpPbIe PAa3HOCITCS BETPOM, MOOXKIEM
¥ HACEKOMBIMHU, 3aparkasi, B CBOI0 OUePE/b, 3IOPOBBIE
wonel (Poniatowska u mp., 2023; van Brouwershaven
u 1p., 2010).

PacripocTpaHeHue WH(EKIUM Ha BETBU IIPU-
BOAUT K 06pa30BaHMI0 HEKPO30B U 3B B JPEBECHOM

Fruit tree blossoms infected with the
brown rot pathogen wilt, shrivel, and be-
come covered with grayish mold, leaving no
fruit ovaries. Petals become light brown or
water-soaked. Dead blossoms remaining on
the branches infect ripening fruit (see Fig. 1).

On peaches and apricots, the infection
can spread to branches, forming brownish
oval cankers that girdle and kill the branch-
es (Spitaler et al., 2020) (see Fig. 2).

Brown rot of stone fruits can cause
serious damage to fruit damaged by hail
or insects. It begins as small, round,
brown spots that quickly enlarge. Clus-
ters of light-gray spores appear on the
rotted areas (see Fig. 3). Infected fruit rot
completely, dry out, and turn into shriv-
eled, black mummies. Most of the mum-
mified fruit falls off, but some remain on
the tree all winter.

The fungus overwinters in mum-
mified fruits and in lesions formed on
wood. In the spring, two types of spores
are produced that can infect flowers:

« conidia (in lesions and
mummified fruits left hanging on the
tree);

« apothecia (on mummified
fruits that have fallen in autumn).
Ascospores infect plants only during
the flowering period.

Spores formed on diseased flow-
ers infect ripe fruits with brown rot.
These fruits become covered with gray-
ish spores, which are spread by wind,
rain, and insects, infecting healthy fruits
(Poniatowska et al., 2023; van Brouwer-
shaven et al., 2010).

The spread of infection to branch-
es leads to the formation of necroses
and cankers in the woody tissue, which
impedes sap circulation and leads
to branch drying. The bark wrinkles,
cracks, and produces copious amounts
of gum. Symptoms on branches can be detected 15—
20 days after the flowers are infected (Shukhin, 2020).

The disease spreads through planting material
and fresh fruit. From the outbreak site, the pathogen
spreads in the form of spores by wind, rain, birds,
tools, and insects.

Fresh fruits (apples, peaches, apricots, nectar-
ines, cherries and plums) pose a risk of introduction of
brown rot from countries where the disease occurs, as
the pathogen may be present in the form of conidia in-
side the fruit without any visible infection symptoms.

The quarantine pest Monilinia fructicola is detect-
ed in imported regulated articles, most often in stone
fruits (peaches, nectarines, cherries, apricots) and
grapes. The main detection points are temporary stor-
age warehouses and border crossings (St. Petersburg,
Krasnodar Krai, Dagestan).
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TKaHU, YTO 3aTPyLHSIET LUPKYJSAIUI0 COKA U IIPU-
BOJIUT K BBICBIXaHMIO BETBEH. Kopa cMopInuBaeTcs,
pacTpecKUBaeTCs, ¥ OOMJIBHO BBIJIEJISIETCS KaMelb.
IMpusHaku 060JIE3HWM Ha BETBAX MOXHO OOHApy-
KUTh yepes 15-20 gHel mociie 3apaXXeHUs [IBETKOB
(IlyxwmH, 2020).

Bojie3aHb pacHpoCcTpaHseTcsi C I10CaJ0UYHBIM
MaTepuajioM M CBeXUMMU IuiogamMu. V3 oudara 3abo-
JIeBaHUS TTATOTEH PacIpoCTpaHseTcs B (popme CIiop
BETPOM, JOXKIEM, IITULLAMHU, C PA6OYUMU UHCTPYMEH-
TaMH, a TAaK)Xe HAaCEKOMBIMU.

OmacHOCTb 3aB03a 6ypod MOHWJIMO3HOM THUJIU
13 He6JIaTromoIyYHbIX 10 3a60JIeBAHUIO0 CTPAH Mpe-
CTaBJISIIOT CBEXKME TLIOABI (I6JI0KY, IEPCUKY, a6PUKO-
CBbI, HEKTapPWHBI, YePELTHU U CIIUBBI), TAaK KaK BO30YAU-
TeJIb MOXET ITPUCYTCTBOBATH B BUJle KOHUAWY BHYTPU
ioga 6e3 BUAUMBIX CUMIITOMOB 3apakeHus.

Kapautunnbiii MoHuamo3 (Monilinia fructicola)
BBISBJISIETCS B WMIIOPTHON ITOAKApPaHTUHHONM IIPO-
IYKI[UY, Yallle BCETo B IJIOJAX KOCTOYKOBBIX KYJIBTYP
(mepcuky, HeKTapPWHBI, BUIIHS, aOPUKOCHI) U BUHO-
rpazse. OCHOBHBIE ITyHKTHI OGHAPYXEHUS — CKJIAZbI
BPEMEHHOTO XPAaHEHWS W IIOTPAHUYHBIE ITyHKTHI
(CanukTt-TleTepbypr, KpacHomapckuii kpai, [larectaH).

3apaxeHHas MPOLYKIIUA IIOCTyIaeT u3 TypLuy,
Cepbuu, MonpmaBuu, crpal EC, Azepbatimxana u Mpa-
Ha. B ApxaHreJyibCKe BBISBUJIN LIEJIYI0 IapTUio GPyK-
TOB 13 MpaHa, Typluu u Y3bekrucTaHa, 3apaKeHHbIX
Oypoil MOHUINO3HOM THUJIBIO.

B mociemHue TOABI OTMEYAKTCHA elle TPU
BUIa BO30OymuTesel MOHUJIUO30B: Monilia mumecola
Y. Harada, Y. Sasaki & T. Sano (cymMuaTas cTagus He-
usBecTHA), Monilinia polystroma (Leeuwen) L.M. Kohn
¢ amamopdoit Monilia polystroma lLeeuwen Ha Ma-
Tepuajie GOJbHBIX pacTeHuUil u3 JnoHuu u Monilia
yunnanensis M.J. Hu & C.X. Luo (cTtamus TeneoMopdbl
HeusBecTHa) u3 Kurtas. ITo MOpdoJIOruyeckumM, Mo-
JIEKYJIIPHBIM TIpU3HAKaM, KPYry IIOPa)kaeMbIX Je-
PEBbEB-X0351€B U ITATOTE€HHOCTH ITOCJIEIHYE IBa BULA
oueHb 6U3KU K M. fructigena. Tlocjie obHapyXeHUS
BUAa M. polystroma Ha KuTatickoM MaTepuaje B 2002 T.
oH B 2003-2016 rT. 6bLT 3aperucTpupoBad B Kurtae,
Cepb6um, IllBetiniapuu, Ilosbine, Beurpuu, Utanuu
u XopsBaTtuu (Poniatowska u gp., 2023).

JlpyruM BpeJOHOCHBIM MHBA3UBHBIM IIaTOTEHOM
TLIOZOBBIX SIBJISIETCS PXKABUMHA SIOJIOHU Y MOYK)KEBEJIb-
HUKa Gymnosporangium yamadae Miyabe ex Yamada.
CtpaHbl (DETMOHBI) PACIIPOCTPAHEHUS Y BO3MOXHOTO
3aHoca: Kura#t, KHJIP, Pecrybsimka Kopes, dAroHus,
CIIA, HunepnaHasl. XapaKTepHad [OAKapaHTUHHAA
MIPOAYKIIMS Y ITyTH PACIIPOCTPAHEHUS: CpPe3aHHBbIE
BETBU M PACTEHUS [IJS IIOCAIKU MOK)KEBEJIbHUKA
Juniperus sp., s6JoHu Malus sp. JJaHHBIN ITaTOTeH ObLI
obuapy»xeH B CeBepHO} AMepuke B 2009 I.

Ha Bupmax pogma Juniperus G. yamadae BbI3bIBAET
obpaszoBaHye Mapo06Pa3HBIX B3Iy TUH WJIY TaJIJIOB Ha
BeTBIX U cTBoJIax 3—20 MM B suametpe. Ha Malus spp.
G. yamadae BBI3BIBAET PXKABUMHY SIOJIOHU, TIPUBOZS
K TIPEX/IEBPEMEHHOMY OIaJIeHUI0 JIUCTBBI. Ha BoC-
MIPUUMUMBBIX COPTax I'PUO BBI3BIBAET CUJIBHOE OIlla-
JleHUe JIUCTbEB. [1710/1bI TOPaXKarTCs PESKO.

PxaBumHa (Oypast TISTHUCTOCTb) ILJIOZOBBIX
KynbTyp (6J10HY, TPYyLIN) BPeLOHOCHA. 3a00JieBaHe
TIPUBOJUT K IIPEXIEBPEMEHHOMY YChIXaHUIO JINCTHEB,
IpY MHTEHCUBHOM Pa3BUTHUU — K omageHuio 10 20%
JINCTBBI. JTO BEAET K OCJAGJIEHWI0 3UMOCTONKOCTHU

Puc. 3. Bypas rHunb Ha nepcuke
Fig. 3. Brown rot on a peach

The contaminated products come from Turkey,
Serbia, Moldova, EU countries, Azerbaijan, and Iran.
In Arkhangelsk, an entire shipment of fruit from Iran,
Turkey, and Uzbekistan was found contaminated with
brown rot.

In recent years, three more species causing
brown rot have been reported: Monilia mumecola Y.
Harada, Y. Sasaki & T. Sano (ascigerous stage un-
known), Monilinia polystroma (Leeuwen) L.M. Kohn
with anamorph Monilia polystroma Leeuwen based on
diseased plants from Japan and Monilia yunnanensis
M.J. Hu & C.X. Luo (teleomorph stage unknown) from
China. Based on morphological and molecular char-
acters, the range of affected host trees, and patho-
genicity, the last two species are very similar to M.
fructigena. After M. polystroma species was reported
on Chinese material in 2002, it was registered in Chi-
na, Serbia, Switzerland, Poland, Hungary, Italy, and
Croatia between 2003 and 2016 (Poniatowska et al.,
2023).).

Another harmful invasive pathogen of fruit is
Gymnosporangium yamadae Miyabe ex Yamada. Coun-
tries (regions) of distribution and possible introduc-
tion: China, North Korea, Republic of Korea, Japan,
USA, Netherlands, Russian Far East. Typical regulat-
ed articles and pathways: cut branches and plants for
planting of Juniperus sp., Malus sp. Japanese rust of ap-
ple was detected in North America in 2009.

On Juniperus species, G. yamadae causes the for-
mation of spherical swellings or galls on branches and
trunks, 3-20 mm in diameter. On Malus spp., G. yama-
dae causes apple rust, leading to premature leaf drop.
On susceptible varieties, the fungus causes severe leaf
drop. Fruit is rarely affected.

Rust (also known as brown spot) is harmful to
fruit trees (apples and pears). The disease causes
premature leaf wilting, and if severe, up to 20% of the
foliage falls. This leads to reduced winter hardiness
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U CHIDKEHUIO ITIPOJYKTUBHOCTH JlepeBbeB. HeKOTOpBIE
JIpyTve IIOCJIeCTBUS P)KaBUMHBI: OCTAHABJIUBAET-
csl PoCT 10GETOB, IIJIOIOBBIE JIePEBbS HE MOTYT ITOJ-
HOILIEHHO c(OPMUPOBATh 3aBS3U, KAaUECTBO U BKYC
IUIOKOB yXyZAIIaioTcs. 3abojieBaHVe IIPENCTaBISIET
CepBE3HYIO0 YTPO3Y IJIs TUTOMHUKOB U JIaHAAa(h THOMN
UHJYCTPUMU.

PxxaBumHa — 3TO He OOBIYHBIN T'PUO, KOTOPBIU
IIPOCTO TIOPAXKAET JIUCTHS. ITO GOJIE3HD CO CIIOKHBIM
JKM3HEHHBIM IIVMKJIOM, Tpe6y}01u1/1M HaJIn4yue OByX pac-
TeHUN-Xx03s51eB. Bo36yuTesieM 3a60eBaHus SIBJISIETCS
Gymnosporangium yamadae Miyabe ex Yamada. Bo36y-
IUTENb P)KABUUHBI SI0JIOHU U MOXOKEBEJIbHMKA OTHO-
cutca K Gymnosporangiaceae, Pucciniales, Incertae sedis,
Pucciniomycetes, Pucciniomycotina, Basidiomycota, Fungi.

BosbynuTrenyu pKaBUYMHBI — Pa3HOXO3SNUCTBEH-
Hble I'DUOLI: OCHOBHOM! ITUKJI MX Pa3BUTHUS IIPOUCXO-
IUT HA MOXOKEBEJIbHUKE, & TIPOMEXYTOUHBIMU X035~
€BaMM CTAHOBSITCS CEMEUYKOBBIE KYJIbTYPHI (I6JI0HS,
rpyuia, aiBa u ap.).

I'pub He MOXKET CyLeCTBOBATH 6e3 IBYX Pa3HBIX
pacTeHU: Ha CEMEUKOBBIX KYJIbTypax (rpyiua, s6Jo-
HsI, aliBa) IOPaXKAET JINCThsI, MHOTIA TIJIOABL; Ha MOX-
JKeBeJIbHUKAX I'Pub 3uMyeT U hOPMUPYET CIIOPHI.

CUMITOMBI PXXaBUUHBI SOJIOHU IIOSBJISIIOTCS
€ MOMEeHTA PacIlyCKaHUs JIUCTBBI. BHavaje Ha JIUCTO-
BBIX IJTACTUHKAX 06Pa3yI0TCs OKPYTJIbIe TOUKY 3eJIEHO-
JKeJITOro I1BeTa. [103)Ke 3TU NATHA YBEJIWYMBAKOTCS
B pa3Mepax. Mx okpacka MeHseTcs Ha TeMHO-PhDKIE
OTTEeHKU (CM. puc. 4).

Puc. 4. CUMNTOM p>KaBUYMHbI Ha IUCTE A6/I0HU
Fig. 4. Rust symptoms on an apple leaf

[lepBble MPU3HAKW PXKABUMHBI Ha TPYyIle MPO-
SBJIIIOTCS B BUJZle HEOOJBIIUX SIPKO-OYPBIX TOUEK,
KOTOpPbIE TIOSBJISIOTCS Ha JIUCThAX U CTEOIAX B UIOJIE
uiu cepeauHe asrycTta. Cropsl rpuba, MOIMaBIIne
Ha JIUCTbsI, HAYMHAIT aKTUBHO Pa3MHOXAaThCs. [10-
BEPXHOCTD JINCTHEB CTAHOBUTCS GYTPUCTON U 0b6pa-
3yeT HapOCThI, BHYTPY KOTOPBIX HAXOMSTCS CIIOPHI.
3apakeHHbIE JMCThS HAUMHAIOT YChIXaTh U MIPEXKIEB-
PEeMeHHO 0TIaJIaloT C AepeBa.

Eciu He TPUHATH (GUTOCAHUTAPHBIE MEPHI,
TO B CJIEIYIOIIEM TOJIy CUMIITOMBI 3a00JI€BAHMS MOTYT
TIPOSIBUTBCSI YKe B allpesie WK Hadaje Mas. [locie
IBETEHUS TPYIIU Ha JIUCThIX TIOSBISIOTCS XapaKTep-
Hble pXKaBble MaTHA. K cepe/luHe JieTa 3TU MATHA MO-
TYT IOCTUTATh pa3MePOB 1,5—2 cM, U3MeHSS CBOU I[BET
Ha IPaHaTOBBIM WU JKEITO-KOPUYHEBBIH. 3a60/IeBaHye

and productivity. Other consequences of rust include
stunted shoot growth, fruit trees unable to fully devel-
op fruit ovaries, and deterioration in fruit quality and
flavor. The disease poses a serious threat to nurseries
and the landscape industry.

Rust is an unusual fungus that simply damages
leaves. It is a two-host disease with a complex life cy-
cle. The causative agent is Gymnosporangium yamadae
Miyabe ex Yamada, belonging to Basidiomycota, Puccin-
iomycotina, Pucciniales, Gymnosporangiaceae, Gymnospo-
rangium.

Rust pathogens are heteroecious fungi: their
main development cycle occurs on juniper, and pome
crops (apple, pear, quince, etc.) become intermediate
hosts.

The fungus cannot exist without two different
plants: pome crops (pear, apple, quince) — the leaves
are affected, sometimes the fruits; junipers — here the
fungus overwinters and forms spores.

Apple rust symptoms appear as soon as the
leaves emerge. Initially, round, greenish-yellow spots
form on the leaf blades. These spots later enlarge and
turn dark red (see Fig. 4).

The first rust symptoms on pears appear as small,
bright brown spots on leaves and stems in July or
mid-August. Fungal spores that land on the leaves begin
to actively multiply. The leaf surface becomes bumpy
and forms growths containing spores. Infected leaves
begin to dry out and fall prematurely from the tree.

If pear tree treatment is not taken, symptoms of
the disease may appear as early as April or early May
the following year. After pear tree blossoms, charac-
teristic rusty spots appear on the leaves. By mid-sum-
mer, these spots can reach 1.5-2 cm, turning garnet
or yellow-brown. The disease continues to progress,
causing cracks in the bark and growths on the shoots.

The host plant for apple rust is juniper. The apple
tree is an intermediate stage in the fungus life cycle. It
produces its sporulation on apple trees. Spores from
apple tree leaves are transmitted by the wind, land-
ing on juniper needles, and germinate into mycelium.
This causes thickening of the juniper branches and
the formation of orange, gland-like growths (see Fig.
5). After 1.5-2 years on the juniper, the fungus forms
basidiospores, which, spreading through the air, land
on apple tree leaves and cause infection.

If protection measures are ignored, the plant may
die.

The best results in treating apple rust are
achieved with contact or systemic-contact fungicides.
These agents inhibit fungal activity by killing the
spores. After exposure, the spores become inviable.

It is important to prevent advanced forms of ap-
ple tree rust development, when the disease affects
not only the leaves, but also the shoots and bark of the
tree.

The apple rust cycle is closely related with the
proximity of common juniper to apple orchards,
where the main stage of the apple rust life cycle oc-
curs. To prevent the disease, it is advisable to spatial-
ly isolate orchards from juniper thickets. Prune and
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IPOJOJIXKAET IIPOTPECCUPOBATh, BHI3BIBASI TPEUUHBI
B KOpe 1 06pa3oBaHue HAPOCTOB Ha roberax.

PacTeHue — X03591H PXKABUMHBI I0JIOHU — MOYKIKE-
BEJIbHUK. S16JI0HS IBJISIETCS IPOMEXYTOUHBIM 3BEHOM
B LIUKJIE Pa3BUTUS rpuba. Ha A6JI0HAX OH TPOU3BOLUT
cBOe criopoHoIIeH e, CIIOPHI C JIMCTHEB SI6JIOHY PAa3HO-
CSITCSI BETPOM, TIOMIAZal0T Ha XBOI MOXKEBEJbHUKA U
Jlajiee TIPOPACTAlOT. ITO BBI3BIBAET Ha MOXIKEBEJIbHU-
Ke yTOJIIeHWe BETOK, 00pa30BaHME OPAH)KEBBIX XKe-
JieoOpas3HbIX BRIPOCTOB (cM. puc. 5). Yepes 1,5-2 rozga
Ha MOXOKeBeJIbHUKE Tpub opMupyeT 6a3uLM0CIOPHI,
KOTOPBIE, PACTIPOCTPAHSISICH TT0 BO3/YXY, ITOIAIAI0T Ha
JIUCTBA I6JIOHY U BBI3BIBAIOT 3apaKEHUE.

[Ipy WUTHOPUMPOBAHUU Mep B3allUThl pPacTeHUe
MOXXET TTOTUOHYTh.

JIy4mux pe3yiabTaToB JeUueHUs P>KaBUMHbI 516710-
HU JOOMBAIOTCS NPU KCIIOJb30BaHUU (PYHTUIIUOB,
OTHOCSIIUXCS K KOHTAKTHBIM WJIM CUCTEMHO-KOH-
TaKTHBIM TPYNIIaM. JTU CPEACTBA MOJABJSIOT JKM3-
HeIesITeNbHOCTh IPUOGHBIX 04YaroB 6Jarozaps mopa-
J)KeHUIo criop. ITocie Bo3[eCcTBYS IIperapara CIiopbl
CTAHOBSITCS HEXXU3HECTIOCOOHBIMU.

Ba)kHO He momycKaThb 3allylleHHBIX (OpPM pas-
BUTHS PKAaBUMHBI I6JI0HU, KOTLa 60JIe3Hb ITOPaXkaeT
HE TOJIbKO JIUCThS, a TAaKXKe IM0o6eru 1 Kopy iepesa.

LIuKJI pa3BUTUS PXKABUMUHEI SI0JIOHY TECHO CBSI3aH
C COCEJICTBOM C I6JIOHEBBIMU CaZlaMU MOYK)KEBEJIbHUKA
0OBIKHOBEHHOTO, IJle IIPOMCXOLUT OCHOBHASL CTaus
SKM3HEHHOTO ITMKJIA, BBI3BIBAIOMIETO PXKABUMHY S6JI0-
HU. 719 TpeoTBpalleHUsI BOSHUKHOBEHMS 3a00JIeBa-
HUS 11eJieco06pasHO MIPUMEHSTh [IPOCTPAHCTBEHHYIO
U30JISIIIMIO0 CaZIOB OT 3apocyell MoXoKeBelbHUKA. [1po-
U3BOJST 06PE3KY, COKUTaHVE 3aPAKEHHBIX PKABUYNHOMN
BETBEH MOXOKEeBEJIbHUKA U ITPOQMIaKTUIECKY0 06pa-
60TKy 90710Hb QYHTULIUTAMU.

Bos6ynuTenb BA3KOM rHUIA YePHUKHU Diaporthe
vaccinii Shear sBysieTcs 3a6ojieBaHMEM ATOIHBIX pac-
TeHUU, KapaHTUHHBIM BpPEeLHBIM OPTaHW3MOM, OT-
CYTCTBYIOIIMM Ha Tepputopuu PO m EBpasuiicKoro
5KOHOMUYECKOTO COI03a; AJisg cTpaH EBpormelickoro
coro3a ¢ 2019 1. — perynupyeMblii BDeHBIN OPTaHU3M.
ITo manubsiM EOK3P, maToreH pacnpocTpaHeH B EBpo-
e (JlatBus), Asuu (Kuraii), CeBepHoli AMepuke (Ka-
Haga, CIIA) u I0xxHo! AMepuke (Uuan).

B CIIIA u3-3a BI3KO! THIJIY YePHUKY BOCIIPUNM-
YUBBIX COPTOB rOJIyOUKY TepsieTcs 20—-24 ATOIbI C Ky-
cra (Milholland, 1982), To ecTb B I1€JIOM YPOXKaHHOCTh
cHmKaeTca Ha 25-37% (Buiaka, Boiskosa, 2015).
B Kanaze 24% yporkast KIIOKBBI OBLIO TTOTEPSHO U3-3a
TIJIOOBOY THUJIU TIOCHe 3 HeJleJib XpaHEeHU .

EcrecTBeHHbBINI apean Diaporthe vaccinii —
CeBepHasi AMepuKa, I'le OH BCTpeyaeTcs BO BCeX pe-
TMOHAaxX IIpouspacTaHus pacreHus Vaccinium B CIIA
u Kanaze. B HacTosimee BpeMs 60jie3Hb BCTPEYAET-
cs B Ynniu (3aBeseHa us CeBepHOU AMepuku), Kutae
u JlatBuu (Jlombapm u mp., 2014).

Diaporthe vaccinii Taxxe 6b11 06HaApYXeH B ['ep-
maHuu, JlutBe, Hunepnangax, [losbiie, PyMbiHUU
¥ Benuko6puTaHWM, HO BIIOCJIEACTBUU ObLIT YHUUTO-
sxeH (EBporerickasg m Cpefyu3eMHOMOPCKAs OpraHu-
3aIus 10 3alUUTe pacTeHuit, 2024). [Ipegbiayuire co-
ob1eHus 06 5TOM BpenuTesie B EBPOIENCKON yacTu
Poccum u Benapycu He 6bUIY ITOATBEPKIEHBI MOJIEKY-
JITPHBIMU METOJIaMU, XOTs OH O6bLI OOHAPY’)XEH Ha ca-
JKeHIlaX KJIIOKBbI, 3aBe3eHHbIX B Poccuto u3 benapycu
(KysueroBa u mp., 2021).

Puc. 5. 06pasoBaHue pxaBbIX XeneobpasHbIX BbIPOCTOB
Fig. 5. Formation of rusty, jelly-like growths

burn rust-infected juniper branches, and treat apple
trees with fungicides.

The agent of blueberry blight Diaporthe vaccinii
Shear is a disease of berry plants and a quarantine
pest absent from the Russian Federation and the Eur-
asian Economic Union; for EU countries, it has been a
regulated pest since 2019. According to the EPPO, the
pathogen is widespread in Europe (Latvia), Asia (Chi-
na), North America (Canada, USA), and South America
(Chile).

In the United States, susceptible blueberry vari-
eties suffer from fruit rot losses of 20-24 berries per
bush (Milholland, 1982), resulting in a 25—-37% over-
all yield reduction (Vilka and Volkova, 2015) because
of the blueberry blight. In Canada, 24% of the cran-
berry crop was lost to fruit blight after three weeks
of storage.

Diaporthe vaccinii is native to North America, where
it occurs in all regions where the Vaccinium plant grows
in the United States and Canada. Currently, the disease
is reported in Chile (introduced from North America),
China, and Latvia (Lombard et al., 2014).).

Diaporthe vaccinii was also detected in Germany,
Lithuania, the Netherlands, Poland, Romania, and the
United Kingdom, but was subsequently eradicated
(European and Mediterranean Plant Protection Orga-
nization, 2024). Previous reports of this pest in Euro-
pean Russia and Belarus have not been confirmed by
molecular methods, although it has been detected on
cranberry seedlings imported to Russia from Belarus
(Kuznetsova et al., 2021).

Taxonomuy. Fungi: Ascomycota: Pezizomycotina:
Sordariomycetes: Diaporthomycetidae: Diaporthales:
Diaporthaceae.

Another name is Phomopsis vaccinii Shear. Com-
mon names: blight of blueberry, fruit rot of blueberry,
phomopsis canker and dieback of blueberry, storage
rot of blueberry, twig blight of blueberry, viscid rot of
blueberry.

The main host plants of Diaporthe vaccinii are
cranberries (Vaccinium macrocarpon, V. oXycoccos)
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Puc. 6. Bypblii y4aCTOK BOKPYT MOYKU U BETKU — Puc. 7. YBapaHvue monogbix noberos

CUMMTOM BSISKOW FHUMM YEPHUKM
Fig. 6. A brown area around the bud and the
branch — a blueberry blight symptom.

TakCOHOMUYECKOe TIoJIoKeHue: Diaporthaceae,
Diaporthales, Diaporthomycetidae, Sordariomycetes, Peziz
omycotina, Ascomycota, Fungi.

JIlpyroe HasBaHUue — Phomopsis vaccinii. Pacmpo-
CTpaHeHHbIe Ha3BaHUS: cepas THUJIb TOIYOUKHY, TIJI0-
JIOBasi THWJIb TOJTyOUKY, (DOMOTICHCHAS I3Ba U yChIXa-
HUe TOJIyOUKY, TUIOH0Basi THUJIb TOJIyOUKY, CTe6IeBast
THWJIb TOJYOUKY, CIM3UCTAsI THUIb TOJTYOUKH.

OcHOBHBIMU XO03sieBaMu Diaporthe vaccinii sB-
sstores kaokBa (Vaccinium macrocarpon, V. 0xycoccos)
u uepHuka (V. corymbosum, V. angustifolium
u V. virgatum). Bce Bunbl Vaccinium, TpOTECTUPOBAH-
HbIE B IPOIILJIOM, OKAa3aJICh BOCIIPUMMYUBHI K BTO-
my matoreHy (EFSA Panel, 2017). YcTaHOBJIEHO, UTO
JIUKOPACTYLIN V. 0Xycoccos ABISIETCS XO3IUHOM TPU-
6a (Jlombapn u np., 2014), 1 gpyrve JUKOPACTYyIIe
Bumbl Vaccinium B pervone EBporieiickoii opraHusa-
UM TI0 3aIIUTe PACTEHUI TaK)Xe MOTYT OBbITh opa-
>kenbl (EPPO Global Database).

PacTeHUs-x035€Ba: MAarHOJIWUS (UTONUCTHAS
(Magnolia figo), ronybuka yskomuctHas (Vaccinium
angustifolium), rony6uka ame (Vaccinium ashei), TOIy-
6uka BeIcOKopocyas (Vaccinium corymbosum), TOJY-
ouka npytbeBugHas (Vaccinium virgatum);, amepu-
kaHckasg kiwokBa (Vaccinium macrocarpon), KIIIOKBa
6osotHas (Vaccinium oxycoccos).

[Tocne pacIyCcKaHMs ITOYEeK CTAHOBSTCS 3aMeT-
HBI CUMIITOMBI 3a60JieBaHMSA. 3apa’kKeHHBbIE ITOYKU
GypeloT M OTMHUPAIOT. BOKPYT MOPa’keHHOM MOYKY Ha
BeTKe 00pasyeTcsl HEKPOTUYECKUU OyphIfi HApPOCT,
KOTOPBIA TI0 Mepe pa3BUTUS 6OJIE3HU PacIipocTpa-
HseTcs (cM. puc. 6). Ha cte6ie hopMUPYIOTCS CBETIIO-
Oypble cyxue MATHA. Ha MHQUIIMPOBAHHBIX CTEBIIX
TI0J], TTOBEPXHOCTBI0 KOPbI (hOPMUPYIOTCS ILIOLOBBIE
TeJla — TeEMHbIE TUKHUbI C MHOTOUNCIEHHBIMU CIIO-
paMu KpeMOBATO-MOJIOYHOTO IIBETA.

D. vaccinii TIOSBNISIETCS Ha KOHUYMKAX MOJIOMIBIX
TT0GETOB B BUJIE BHITIHYTHIX 3B, KOTOPBIE CO BpeEMe-
HeM Pa3pacTaioTCs M BHI3bIBAIOT YChIXaHUE BETOYEK
U JINCTbEB pacTeHWil. [laTOreH NPOHUKAET Yepes
PaHKM ¥ YCThUIIA ¥ PACTIPOCTPAHSIETCS K OCHOBAHUIO
PacCTeHM 110 COCYINCTHIM TKaHIM cTebJiel, BbI3bIBas
6ypoe obeciiBeUYrBaHKE KCUJIEMBI (CM. pHC. 7).

[MopakeHUMe TLIOMOB HAUMHAETCS C TLIOZOHOXK-
KU, 3aTe€M TIOSIBJISIETCS TMSATHO CEPOro IIBETa, 6BICTPO
OXBaThIBAIOIEE BECH ILJIOJ], ET0 ITOBEPXHOCTb CTAHO-
BUTCS BOASHUCTOM U TTOKPHIBAETCSI CEPBIM IMyNIKOM

Fig. 7. Young shoots wilting

Puc. 8. PacTpeckuBaHue arogbl
1 BbITEKaHMe coKa

Fig. 8. Berry cracking and juice
leaking out

and blueberries (V. corymbosum, V. angustifolium
and V. virgatum). All Vaccinium species previously
tested turned out to be susceptible to this pathogen
(EFSA Panel, 2017). Wild V. oxycoccos has been found
to be a host for the fungus (Lombard et al., 2014), and
other wild Vaccinium species in the EPPO region may
also be affected (EPPO Global Database).

Host plants: Magnolia figo, Vaccinium angustifolium,
Vaccinium ashei, Vaccinium corymbosum, Vaccinium vir-
gatum; Vaccinium macrocarpon, Vaccinium oxycoccos.

Blueberry blight is native to North America,
where it occurs in all regions where Vaccinium species
grow in the United States and Canada (EPPO Global
Database). It is currently reported in Chile (introduced
from North America), China, and Latvia (Lombard et
al,, 2014).).

Diaporthe vaccinii was also detected in Germa-
ny, Lithuania, the Netherlands, Poland, Romania, and
the United Kingdom, but was subsequently eradicated
(European and Mediterranean Plant Protection Orga-
nization, 2024). Reports of this pathogen in European
Russia and Belarus have not been confirmed by mo-
lecular methods (EPPO Global Database), although it
has been detected on cranberry seedlings imported to
Russia from Belarus (Kuznetsova, Tsvetkova, & Kam-
chenkov, 2021).

Symptoms become noticeable after budding.
Infected buds turn brown and die. A necrotic brown
growth forms around the affected bud on the branch,
which spreads as the disease progresses (see Fig. 6).
Light-brown, dry spots form on the stem. Fruiting
bodies—dark pycnidia containing numerous creamy-
milky spores—form on infected stems beneath the
bark surface.

D. vacciniiappears on the tips of young shoots as elon-
gated cankers that eventually expand, causing the twigs
and leaves to dry out. The pathogen penetrates through
lesions and stomata and spreads toward the base of the
plant through the vascular tissues of the stems, causing
brown discoloration of the xylem (see Fig. 7).

Fruit damage begins at the stalk, then a gray
spot appears, quickly spreading to the entire fruit.

dutocaHutapusi. KapaHtuH pactenuin 74



MHBA3UN INVASIONS

(KOHUIMAJIPHOE CIIOPOHOIIEHNE). 3apaXKeHHbIe TIJI0-
bl CTAHOBSTCS KPacHOBATO-KOPUYHEBBIMU, MSTKU-
MU, YaCTO PACTPECKUBAIOTCS, U3 HUX BBITEKAET COK
(EPPO Global Database) (cM. puc. 8).

3apakeHHbIe TTO0ETU TeKyIlero rojia yBgaJaloT
B TeueHUe 4 OHel W IMOKPBIBAIOTCS MEJIKUMM IISIT-
HaMu. Ha mopa)keHHBIX JIMCTbSAX ITOSBJISIOTCS IIST-
Ha, KOTOPble yBeJMUWBAKOTCI A0 1 ¢cM U 06pasyoT
OUKHUOB. [prb MIPOMOJIKAET PacCIPOCTPaHSITHCS
BHU3 I10 CTE0JII0 CO CKOPOCTBIO B cCpefHeM 5,5 CM 3a
2 Mecsila, ITopakass OCHOBHbIE BETBHU, & YaCTO U BCe
pacternune (Munxosnaum, 1982). HezaBucuMo OT BO3-
pacTa cTebJiell, paKkoBble SI3BbI UMEIOT BBITSIHYTYIO
opMy u MOKPBITEI KOpOU wiu snumepmucom (Kys-
HemnoBa u ap., 2021). Ha cTebssax romy6uku crapiie
IBYX JIeT HU)Ke MeCTa ITOSBJIEHUS CUMIITOMOB YBSI-
naHusg D. vaccinii BbI3bIBAET MOTEeMHEHME KCUJIEeMbl
(JIombapm, 2014).

Bo36ynuTenb 3a60JieBaHUS MOXKET HAXOLUTHCS
B 3apa)keHHOM MaTepuajie B JaTEHTHOM COCTOSTHUM.
B Xome OmHOIrO HCCJIeOBAaHUS OH ObLI OGHapyXeH
B 90% crebyieli 6€CCUMIITOMHBIX KYCTOB KJIIOKBBI
(Ppeun u ByH, 1968). CUMITOMBI 3apa’keHUs pacTe-
HUH, TpeJHa3HAYEHHBIX IJIS [OCAIKU, MOTYT ITPOS-
BUTBCS B TeUeHUE 8 HeZleb, 4 B HEKOTOPBIX CIAydasTx —
10 3 MeCS1IeB, IPU 3TOM SATOZBI MOTYT OBITh 3apa’KeHBI
JIATEHTHO JI0 CO3PEBaHMS. 3apaKeHe KPOHBI OOBIUHO
npuBoauT K rubeniu moberos (EPPO Global Database).

CuMnToMBEI, cxoxue ¢ D. vaccinii, MOTYT OBITb
BBI3BAHBI APYrUMU TpubaMu, TaKUMU Kak Godronia
cassandrae v Botryosphaeria dothidea (EPPO Global
Database).

Diaporthe vaccinii 3MMyeT Ha OTMePIINX ITo0erax,
3apa’keHHbBIX IPOILJIOTOLHUX BETKAaX ¥ HA PACTUTENb-
HBIX OCTaTKaxX Ha TOBEPXHOCTHU ITOYBHI, HA JIMCThSIX
(KysueroBa u mp., 2021).

AcKocTiOpbl YW KOHUAUYW PaCIIPOCTPAHSIIOTCS
B yPO’Kae BO BJIQXKHBIX YCIIOBUSIX.

Konupauu D. vaccinii, pacIpoCTpaHseMble IT0X-
JIeBBIMM KaIlJIIMU, PA3HOCITCSI B TeUEeHUE BCETO Be-
reTallOHHOIO0 IIeprojia, HO HauboJiblllee UX KOJIHUUe-
CTBO HAGJIIOJ]aeTCs B IIEPUOA, OT PACITyCKAHUS ITOYEK
no uBeteHus (EPPO Global Database), XoTs1 oHU pac-
MPOCTPaHSIOTCS Ha HeboJibllie paccTosHUs. KoHu-
VY, CMBIBaeMbIe IOXKIeM, 3apa’kaloT HOBBIE PACTEHUSI
Bpazuyce 1-10 M OT UICTOYHUKA 3apakxeHUs. ACKOCIIO-
PBI MOTYT TIEPEHOCUTHLCS BETPOM Ha OoJibllve pac-
CTOSIHUS, HO Ay D. vaccinii Takue ciaydau eJUHUU-
HBI, ¥ CUMTAETCS, YTO OHY UTPAIOT HE3HAUUTEIbHYIO
ponb B pacmpocTpaHenuu Bpeautens (EPPO Global
Database).

TTaToTeH ITPOHUKAET B PAaCTEHUS Yepe3 KOHUYNKU
noberoB, opMuUpyolivecs 1IBeTOUHbIE MOYKU UJIU
yepes paHbl, BbI3BAaHHBIE OOMOPOXXEHUEM, UTO ITPHU-
BOJIUT K CUCTEMHOMY 3apakeHUI0 YepPe3 COCYAVCTYIO
Tkaub (EPPO Global Database). Yepes 2-3 Hemeau
Tocje 3apakeHus Ha CTeOIAX IOSIBJSIOTCSA ITUKHU-
bl ¢ KOHUAWSMU. Diaporthe vaccinii Tak)xe mopakaeT
STOJIbI B TEUEHNE BCETO BETETAIIMOHHOT0 IIeproaa Ha
Bcex cTanusax passutus (EPPO Global Database).

I'pub XOPOIIO PacTeT MPU ONTUMAJIbLHOM YPOB-
He pH 5-6 u B fuamnasoHe TeMIieparyp oT 4 no 32 °C.
B MOJIEBBIX YCJIIOBUSX OITHMAaJbHas TeMIIepaTypa
I pasBUTUA 60JEe3HU cocTasiyisieT oT 8 mo 15 °C,
XOTsI 60JIE3Hb MOXXET BO3HUKATh IIPU CPEIHETOIOBOM
Temieparype ot 0 5o 25 °C.

Its surface becomes water-soaked and covered with
gray fluff (conidial sporulation). Infected fruits turn
reddish-brown, soft, and often crack, with sap leaking
from them (EPPO Global Database) (see Fig. 8).

Infected shoots of the current year wilt within 4
days and become covered with small spots. Spots ap-
pear on affected leaves, increasing to 1 cm and form-
ing pycnidia. The fungus continues to spread down
the stem at an average rate of 5.5 cm every 2 months,
affecting the main branches and often the entire plant
(Milholland, 1982). Regardless of stem age, cankers
are elongated and covered with cortex or epidermis
(Kuznetsova et al.,, 2021). On blueberry stems old-
er than two years, below the onset of wilt symptoms,
D. vaccinii causes darkening of the xylem (Lombard,
2014).

The pathogen can remain latent in infected
material. In one study, it was detected in 90% of the
stems of asymptomatic cranberry bushes (Friend and
Boone, 1968). Symptoms in plants intended for plant-
ing can appear within 8 weeks, and in some cases, up
to 3 months, although berries may remain latent until
ripening. Crown infection usually results in the death
of shoots growing from the crown (EPPO Global Data-
base).

Symptoms similar to D. vaccinii can be caused by
other fungi, such as Godronia cassandrae and Botryos-
phaeria dothidea (EPPO Global Database).

Diaporthe vaccinii overwinters on dead shoots, in-
fected last year’s branches and on plant debris on the
soil surface, on leaves (Kuznetsova et al., 2021).

The primary inoculum (in the form of ascospores
and asexual spores, conidia) is spread throughout the
crop under moist conditions.

Raindrop-dispersed D. vaccinii conidia are spread
throughout the growing season, but are most abun-
dant from budding to anthesis (EPPO Global Data-
base), although they spread over short distances.
Rain-washed conidia infect new plants within a radi-
us of 1-10 m from the infestation source. Ascospores
can be transmitted by wind over longer distances, but
in the case of D. vaccinii, such cases are rare and are
thought to play a minor role in the spread of the pest
(EPPO Global Database).

The pathogen enters plants through shoot tips,
developing flower buds, or through frostbite lesions,
leading to systemic infection through vascular tissue
(EPPO Global Database). Pycnidia with conidia appear
on the stems 2—3 weeks after infection. Diaporthe vac-
cinii also infects berries throughout the growing sea-
son at all stages of development (EPPO Global Data-
base).

The fungus grows well at an optimal pH of 5-6
and in a temperature range of 4 °C to 32 °C. In the field,
the optimal temperature for disease development is
between 8 °C and 15 °C, although the disease can oc-
cur at average annual temperatures of 0 °C to 25 °C.

On the host plant, the fungus produces dark sub-
cuticular pycnidia (approximately 200 pm x 500 pm).
Conidia are of two types: alpha conidia (6-10.5 x 2.2—
3.2 um) - hyaline, single-celled, spindle-shaped; and
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Ha pacrenHuu-xossuHe rpubd obpasyeT TeMHbIE
CYOKYTUKYJISIPHbIE TUKHUIBI (TpuMepHO 200 MKM
x 500 mxM). KoHupmu GbIBalOT ABYX TUIIOB: ajib(da-
koHupuu (6-10,5 x 2,2-3,2 MKM) — F'MaJINHOBELIE, OfI-
HOKJIETOUHbIE, BepeTeHOOOpa3Hbie, OeTa-KOHUIUU
(15-24 x 0,8-1,5 MKM) — THaJUHOBbLIE, HUTEBUAHEIE,
HO He WCMOJIb3YIOTCS AJIg NAeHTU(GUKAIINN.

B KyJIbType MUIENUN UMeET pamguajibHyo (hop-
My pocTa u 6eJIbli 1IBeT, a yepes 3 HeJeNn Y HEKOTO-
PBIX MITAMMOB MOXXET IPUOOPETATh CEPOBATO-6eIbIi
orteHok (EPPO Global Database). XapaKTepUCTUKU
D. vaccinii B KyabType (B TOM YuCJIe IIBET WJIN CTPYK-
Typa IIOBEPXHOCTHOTO MUIIENUs, 06paTHas MTUTrMeH-
Tallysd, BHEIIHWM BUJ, PACIIOJOXXEHHE, KOJUYECTBO
WX pasMep NUKHOAWM) pas3IndaiTCs B 3aBUCHMO-
CcTU OT m3oiagara u/unu ucciaeposanusa (EPPO Global
Database). YuuTniBasi 3Ty MOP(hOJOTUYECKYIO Bapua-
TUBHOCTS, D. vaccinii MOXXHO CIIyTaTh C POJCTBEHHBI-
MU BUJIAMU. ITO MTOJUEPKUBAET BAXKHOCTD MCITOJIb30-
BaHUA JOIIOJHUTEIbHBIX METONOB UAeHTU(DUKAIINN.

Ecim Ha pacreHusx Vaccinium HaGIIOOAIOTCS
CUMIITOMBI, XapaKTepHble 1Jis Diaporthe, Iy mpenBa-
PUTENIBbHOM AUArHOCTUKU HEOOXOAUMO cOoOpaTh CIIO-
PBI ¥ U3YYUTh UX C TIOMOIIBI0 METO/IA MUKPOCKOIIHY.
TIpu OTCYTCTBUY ILJIOAOBBIX TEJI 3apa’kKeHHBIN MaTepu-
aJI cieyeT MHKYOMPOBATh BO BIIAXKHBIX KaMepax, uTo-
6bI BBI3BATh 06pa3oBaHVe MUKHUJ. B 06oux cirydasx
TI0CJIe U3y4YeHUs CIIOPbI CIeyeT TIePeHeCTH Ha IIUTa-
TEJIbHYI0 CPELy AJIs TIOJIyYEHUST YUCTOMN KYIbTYPHI.

YuuTbiBas, 4YTO 60J€3Hb MOXET IPOTEKATh Gec-
CUMIITOMHO WJIY OBITH HEITPaBUJIbHO AUATHOCTUPO-
BaHHOM, OBLIO IIPEAJIOXKEHO, UTOObI CIIEIHAJIUCThI
110 JUArHOCTHUKE II0JIaraJiuCh Ha MOJIEKYJISIPHbIE Te-
cThbl, Takue Kak [1IIP B peajJilbHOM BpeMeHU, KOTOPLIEe
TI03BOJISIOT OBICTPO U HaZEXXHO 06paboTaTh 60JIbIIOE
KosimyecTBO 06pa3ioB (Ky3HeroBa u ip., 2021).

B olleHKe PHUCKOB, CBSI3aHHBIX C BPEILUTEJIS-
MU, ITIPOBEIEeHHOII EBpPOIIEMCKMM areHTCTBOM IO
6e30T1aCHOCTU ITPOJYKTOB MHTAHWS B OTHOUIEHUU
D. vaccinii (2017), 6bLIM ONIpeeeHbl HECKOJIBKO Mep
110 60pbbe ¢ 3TUM rpuboM, B TOM Uncie TPeboBaHUE,
4TOOBI UMITIOPTUPYEMBIE pacTeHus Vaccinium nJis 1o-
camKy ObLIM BBIPAIIEHBI B PETMOHE, CBOOOJHOM OT
BpeauTeJel, Niiu B MeCTe IIPOU3BOICTBA, CBOOOIHOM
OT BpemuTesel, Jnb60 ObLIM BBIPAIIEHBI M DKCIIOP-
THUPOBAHLI B BUJEe PACTEHMH, TTOJyYEHHBIX METOJIOM
KYJIbTYPbI TKAHEN.

Meps! A1 TPOGUIaKTUKN: BBIOUPATh COPTAa Yep-
HUKM C YCTOMYMBOCTBIO K HanboJjiee pacrpocTpaHeH-
HBIM 3a60JIeBaHUAIM B JaHHOM MECTHOCTH; He Ca’kaTh
KYCTBHI, 07 BEPKeHHbIE 3a60JI€eBaHNIO0, B TEHHU; IIPOIIa-
JIBIBATb TEPPUTOPUI0 BOKPYT PACTEHUH, UTOOBI yIy4-
IIUTh UPKYJIAIUI0 BO3yXa; U30eraTh Ype3sMepHOTo
UCIIOJIb30BAHUS YA0OPEHMH, 0COGEHHO a30THBIX.

OrpoMHOe 3HaUeHMe B XXM3HU KaXIOr0 YeJIoBe-
Ka UMEET MPOAYKIIVS TIOLOBBIX U ATOLHBIX KYJIBTYP —
OZHOTO0 M3 BaXXHEHIINX KOMIIOHEHTOB JieueOHOIo
W OUETUYECKOr0 IMMUTAHUS, UCTOYHUKOB BUTAMMHOB
¥ IPYTrUX KM3HEHHO Ba)KHBIX cep MuTaHus, obec-
TIEeYNBAIOIIYX CTaOWIbHOE IOJITOJIETHE U 3I0POBBIH
06pas XM3HU C MJIAJIEHUYECKUX JIET W JI0 TJIyOOKOM
crapocTu. IJi TIpemoTBpalleHus IIPOHNKHOBEHUS
WHBA3WBHBIX BO30YAUTENIel HAa HOBBIE TEPPUTOPUU
Y COXPAHEHUS TIJIOMOBBIX M SATOMHBIX KYJIbTYP HE06-
XOOUMO TOYHOE W OBICTPOE BBISBJIEHUE B ITyHKTaX
JIOCMOTpa PAaCTUTENIbHON TMPOAYKIUU W HAJEX-

beta conidia (15-24 x 0.8-1.5 um) — hyaline, filiform,
but not used for identification.

In culture, the mycelium has a radial growth habit
and is white, although after three weeks, it may become
grayish-white in some strains (EPPO Global Database).
Characteristics of D. vaccinii in culture (including the
color or structure of the superficial mycelium, reverse
pigmentation, appearance, arrangement, number, or
size of pycnidia) vary depending on the isolate and/or
study (EPPO Global Database). Given this morpholog-
ical variability, D. vaccinii can be confused with related
species. This emphasizes the importance of using ad-
ditional identification methods.

If Vaccinium plants exhibit symptoms typical of
Diaporthe, spores should be collected and examined
under a microscope for preliminary diagnosis. If fruit-
ing bodies are absent, the infected material should be
incubated in humid chambers to induce pycnidia for-
mation. In both cases, after examination, the spores
should be transferred to agar to isolate a pure culture.

Given that D. vaccinii can be asymptomatic or mis-
diagnosed, it has been suggested that diagnosticians
rely on molecular tests such as real-time PCR, which
allow for rapid and reliable processing of large num-
bers of samples (Kuznetsova et al., 2021).

The European Food Safety Authority’s pest risk as-
sessment for D. vaccinii (2017) identified several mea-
sures to control this fungus, including a requirement
that imported Vaccinium plants for planting be grown in
a pest-free region or pest-free place of production, or be
grown and exported as tissue culture plants.

To prevent the pathogen from getting introduced
into new territories, it is necessary to have accurate
and rapid detection at plant product inspection points
and reliable identification in laboratory conditions,
including studies of imported planting material based
on an integrated approach using generally accepted
classical (biological) and modern (molecular genetic)
methods (EPPO Global Database).

If blueberry blight is detected, the import of infect-
ed plants must be prohibited; the owner must decide
to destroy the regulated articles; phytosanitary moni-
toring of the condition of the mother plants must be
carried out, especially when using planting material
of new and productive varieties of foreign origin; the
pathogen must be accurately identified at plant prod-
uct inspection points and identified in laboratory con-
ditions; fungicides are not used to combat this disease.

Prevention measures: choose blueberry varieties
with resistance to the most common diseases in the
area; do not plant disease-prone bushes in the shade;
weed the area around the plants to improve air circu-
lation; avoid excessive use of fertilizers, especially ni-
trogen ones.
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Hasg WUOeHTUPUKAIMA B JIa6OPATOPHBIX YCIOBUMIX,
BKJIIOUAIONIAS IIPOBENEHNEe KCCIeNOBAHUN HMIIOP-
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BPEMEHHBIX (MOJIEKYISPHO-TEHEeTUYECKNX) METOLOB
(EPPO Global Database).
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