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AHHOTALIUA
BOJIBIIMHCTBO BUAOB poma Diaporthe OTHOCATCS K pu-
TOTIATOTEHHBIM IPUOAM, TOPAKAIONUM MTUPOKUI KPYT
pacTeHMi-X035€B, B TOM UMCJIe ITPeICTaBUTe e poma
Vaccinium. lanHble TPUOBI 3aUACTYI0 IBISIOTCS IPU-
YMHOU allMKaJbHOT0 HEKPO3a cTeb1el, BhI3bIBAIOIIETr0
yChIXaHUe U TM0eJib PACTEHUH, a TaK)Ke CYIIeCTBEHHO
BJIMSIONIEr0 Ha JIEXKKOCTh ¥ TOBAPHbIN BUJ, A0, Bo3-
OyIUTENM UMEIOT CXOAHbIE CUMIITOMBI TIPOSBICHUS
00JIe3HM Ha PaCTEHUSIX, a IIPY BbIJIEJIEHUY B UNCTYIO
KYJIbTYPY - ITOX0XKHE KYJbTypPalbHO-MOP(hOJIoTHYe-
CKUe TTPU3HaKU, YTO 3aTPYAHSAET IPOBeieHre JOCTO-
BEepHOU (uTOCAaHUTAPHOU AuarHocTuku. Ciemyer
OTMETUTD, UTO OAUH 13 BUMOB poaa Diaporthe vaccinii
Shear uMeeT KapaHTUHHBIN cTaTyC 0Jis1 PocCUUCKOM
denepanuu. B janHo# paboTe ITPOBEIEHO UCCIENO-
BaHNe TaKUX BUAOB poxa Diaporthe kak Diaporthe eres
Nitschke, Diaporthe rudis Nitschke u Diaporthe bohemi-
ae Guarnaccia, Eichmeier & Crous, IToJly4eHHBIX ITPU
ob6ciienoBaHUY HacaXJeHUM roIy0KY BBICOKOPOCIION
(V. corymbosum L.) n3 KaTMHUHTPaICKOH 06JIacTH, U Ka-
PaHTUHHOTO BUa D. vaccinii, BBIAEIeHHOTO0 ITPU QUTO-
CaHUTAapPHOM UCCJIEJOBAHUY ITOCAOYHOT0 MaTepuasta
KJIIOKBBI KPYITHOTIIIOAHOY (V. macrocarpon L.) UMIIOPT-
HOTO TTpoucxoxaeHus (benapych). Bun D. bohemiae
BIIepPBBIe ObLI 0OHapPY’keH B Poccuu B 06pasiiax rogry-
OMKM BBICOKOPOCJION 13 KaauHMHTPaICKOM 00IacTu.
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ABSTRACT
Most Diaporthe spp. belong to phytopathogenic fungi af-
fecting a wide range of host plants, including the genus
Vaccinium. These fungi often cause apical necrosis of
stems, leading to plant drying out and death, and also
significantly affecting the shelf life and presentation of
berries. The pathogens have similar symptoms of di-
sease manifestation on plants, and when isolated into
a pure culture, they have similar cultural and morpho-
logical features, which makes it difficult to carry out re-
liable phytosanitary diagnostics. It should be noted that
one of the species of the genus Diaporthe vaccinii Shear
has a quarantine status for the Russian Federation. In
this work, we conducted a study of species of the genus
Diaporthe such as Diaporthe eres Nitschke, Diaporthe rudis
Nitschke and Diaporthe bohemiae Guarnaccia, Eichmeier
& Crous, obtained during the examination of the north-
ern highbush blueberry plantings (V. corymbosum L.)
from Kaliningrad Oblast, and the quarantine species
D. vaccinii, isolated during phytosanitary examination of
large cranberry planting material (V. macrocarpon L.) of
imported origin (Belarus). D. hohemiae was first detected
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B pesysibTaTe UCCIENOBAHUY TTOJyUYeH METO, YCKO-
psromuil obpasoBaHue U Pa3BUTHE MMUKHUI U TTHK-
HOCIIOP, IIPeICTaBJIeHHbIX B BUIe 2-X THUIIOB CIIOp:
anbda (o) u 6eta (B) KOHUAUHM, TECTUPYEMBIX BUIOB
poza Diaporthe. TIpu moMoIIU KyJIbTUBUPOBAHUS U30-
JIITOB Ha 2% COJIOJIOBOM arape C IOIOJHUTEIbHBIM J10-
CBeUMBAHUWEM 3PUTEMHOI JIaMIION B TeueHue 7 nHel
OBLIY MTOJIyUYEeHbl JUAarHOCTUYECKY 3HAUYUMbIe MOP(O-
Jiorudeckue CTPYKTypHI D. vaccinii. MeTol IpUMEHUM
IpY JIaboPaTOPHOM UCCIIEIOBAHWY ITOAKAPAHTUHHOTO
MaTepuaJia pacTeHuy poga Vaccinium AJist BbISBIEHUS
" naeHTUUKAIUYT BO36YIUTENS BA3KOU IHUJIN Yep-
Huky D. vaccinii. B xofie pa6oThI GbLIM OTTUCAHBI KYJIb-
TypaJibHO-MOP(OJIOrnYecKre 0CO6eHHOCTH U TIPUBE-
JleHa CPaBHUTEJIbHAS XapaKTePUCTUKA UCCIIeIyeMbBIX
BunoB D. vaccinii, D. eres, D. rudis u D. bohemiae.

Knwuesvle cnoea: BsI3Kasgs THUJIb YEePHUKU, (o-
MOTICUCHI, IMAaTHOCTHKA, BBIABIIEHNE U UAEeHTU(hUKA-
114, JOCBeYUBaHUE.

BBEJEHUE

peny SKOHOMUYECKU 3HAUYUMBbIX U Bpe-
IOHOCHBIX MUKPOMMUIIETOB, IIOPaXKAaI0-
IUX pacTeHus poxa Vaccinium 1o Bce-
My MUPY, CTOUT 60jiee BHUMATEIbHO
paccMoTpeTh BUABI pona Diaporthe
(Lombard et al., 2014). Pox Diaport-
he (amamopdHasa craguss Phomopsis)
cocTtouT u3 6oJsiee 2000 BUIOB, B OC-
HOBHOM BKJIIOUaeT B cebs (QUTOITaTOTEHbI, KOTOPhIE
CII0COOHBI MH(PUITMPOBATH 60JbIIOE KOJNUECTBO BU-
JIOB PACTEHUY U MPEJCTABJISIOT YTPO3Y IJIsl CETbCKO-
XO35IMCTBEHHBIX U JIECHBIX HACAXKIeHUH. HeKoTOphIe
U3 HUX CYIIECTBYIOT KaK SHIOMUTHI UJIX CATIPODUTHI,
0eCCUMIITOMHO ITOCEJIIONIECs B PACTUTEIbHBIX TKa-
Hax (Udayanga et al., 2012).

Pop, Diaporthe cOCTOUT U3 BUJIOB, KOTOPbIE MOT'YT
VMHPUIUPOBATb TOJBKO ONpeeieHHble PaCTEeHUs,
WY, Ha060POT, pasHbIe BUAbI MOTYT 3apa’kaTh pas-
nuuHble pactenus (Udayanga et al., 2014). Kak roka-
3bIBAOT UCCaenoBanus, Diaporthe amygdali BBI3bIBAET
s3BbI Ha mepcuke u MuHmasne (Farr et al., 1999), Pho-
mopsis gossypii BbI3bIBAET THUEHME KOPOO6OUeK XJIOTI-
yaTHuKa (Palmateer et al., 2003), D. vaccinii aBjsgeTcs
BO30ymuTEIEM 3a00JIeBaHUM pacTeHnit poaa Vaccinium
(Farr et al., 2002a), Diaporthe viticola TTopa’kaeT BUHO-
rpan (Schilder et al., 2005), a Diaporthe columnaris —
6pycuuky (Farr et al., 2002b). Ha pacTeHUSAX roIyou-
KU MOTYT IIPUCYTCTBOBaTh HECKOJIBKO BUIOB Diaporte:
D. ambigua, D. asheicola, D. amygdali, D. australafricana,
D. baccae, D. eres, D. foeniculina, D. nobilis, D. rossmaniae,
D. rudis, D. passiflorae, D. oxe, D. sterillis, D. viticola,
D. vaccinii, a Takxe P, columnaris v P. myrtilli (Hilario et
al,, 2020).

HawuboJiee 3HAUUMBbIM [IJIT UBYUEHUS BUIOM SIB-
ssietcs D. vaccinii, BbI3bIBAIOIIWYA BI3KYH THUJIb Yep-
HUKU Ha pacTeHUusIX poza Vaccinium. BpeJOHOCHOCTh
TTaToreHa MPOSBJISIETCS B UHTEHCUBHOM OTMUPAHUM
BETBel y PacTeHUH, MPUBOAAIIEMY K IIOTEPSIM yPO-
JKAMHOCTH 110 65%), B HEKOTOPBIX CIIyYasx — K TOJTHOH
rubesiv STOAHBIX KyJbTyp. [17100Basi THUJIb, BbI3BaH-
Has Bo36ynuTesieM D. vaccinii, CHUXKaeT KaueCTBO STOZ,

in Russia in samples of highbush blueberry from Ka-
liningrad Oblast. As a result of the research, a method
was obtained that accelerates the formation and devel-
opment of pycnidia and pycnospores, presented in the
form of 2 spore types: alpha (&) and beta (B) conidia,
tested species of the genus Diaporthe. By cultivating iso-
lates on 2% malt agar with additional illumination with
an erythema lamp for 7 days, diagnostically significant
morphological structures of D. vaccinii were obtained.
The method is applicable in laboratory research of
regulated material of plants of the genus Vaccinium for
the detection and identification of the causative agent
of viscid rot of blueberries D. vaccinii. During the work,
cultural and morphological features were described
and comparative characteristics of the studied species
D. vaccinii, D. eres, D. rudis and D. bohemiae were given.

Key words: viscid rot of blueberries, phomopsis,
diagnostics, detection and identification, supplemen-
tary illumination.

INTRODUCTION

mong the economically significant and
harmful micromycetes affecting plants of the
genus Vaccinium around the world, it is worth
taking a closer look at species of the genus
Diaporthe (Lombard et al., 2014). The genus
Diaporthe (anamorphic stage Phomopsis) consists of more
than 2000 species, mainly includes phytopathogens
that can infect a large number of plant species and pose
a threat to agricultural and forest plantations. Some of
them exist as endophytes or saprophytes, asymptoma-
tically settling in plant tissues (Udayanga et al., 2012).
The genus Diaporthe consists of species that can
infect only certain plants, or, conversely, different spe-
cies can infect different plants (Udayanga et al., 2014).
According to research, Diaporthe amygdali causes peach
and almond cankers (Farr et al., 1999), Phomopsis gos-
sypii causes cotton bolls rot (Palmateer et al., 2003),
D. vaccinii is a causative agent of plant diseases of the
genus Vaccinium (Farr et al., 2002a), Diaporthe viticola
affects grapes (Schilder et al., 2005), and Diaporthe
columnaris — cowberries (Farr et al., 2002b). Several
Diaporte species may be present on blueberry plants:
D. ambigua, D. asheicola, D. amygdali, D. australafricana,
D. baccae, D. eres, D. foeniculina, D. nobilis, D. rossmaniae,
D. rudis, D. passiflorae, D. oxe, D. sterillis, D. viticola, D. vac-
cinii, P columnaris and P. myrtilli (Hilario et al., 2020).
The most significant species for study is D. vac-
cinii, which causes viscid rot of blueberries on plants of
the genus Vaccinium. The harmfulness of the pathogen
manifests itself in the intensive death of plant branch-
es, leading to yield losses of up to 65%, and in some
cases to the complete death of berry crops. Fruit rot
caused by the pathogen D. vaccinii reduces the quali-
ty of berries during storage (EFSA, 2014, Vilka et al.,
2015). According to the EPPO, the species D. vaccinii
occurs in Europe (Latvia), Asia (China), North America
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npu xpanenuu (EFSA, 2014, Vilka et al., 2015). ITo
nanabiM EOK3P, Bup D. vaccinii pacripocTpaHeH B EB-
porme (JlarBus), Asuu (Kutaii), CeBepHOU AMepuKe
(Kanama — 3 mpoBuHIuu, CIITA — 14 mrtatoB) u OXKHOM
Amepuke (Yuau) (EPPO Global Database, 2023). Bup,
D. vaccinii 9BnseTCS KapaHTUHHBIM BpeIHBIM Opra-
HU3MOM J1J1 Poccuy v EBpasuiicKoro 3KOHOMHUYECKO-
T'0 CO¥03a, OTCYTCTBYIOIIUM Ha JaHHOU TEPPUTOPUMN.
IOnsa crpad EBpormeiickoro Corsa ¢ 2019 roma umeeT
CTaTyC PETyINPyeMOT0 HEKAPAHTUHHOTO BPELHOTO
opraHusma.

[InpoKOo pacrpocTpaHEeHHBIMY BULAMH, BbI3bIBA-
myMu HOMOIICUC pacTeHUM poaa Vaccinium u Apy-
T'UX CEJIbCKOXO3SIMCTBEHHBIX U JUKOPACTYUIUX pac-
TEeHUH, ABJSIOTCS caenywumue Buasl: D. eres, D. rudis
u D. viticola.

Bup D. eres LINPOKO pacrpoCTpaHeH 10 BCEMY
MUDPY, B TOM YKCJIe OTMEYEH Ha Pa3JIUYHBIX PacTe-
HUSIX BO BCeX peruoHax Poccuu. Bo36yauTenb BHECEH
B CIIMCOK PETYJINPYEMBIX BPEIHBIX OPraHU3MOB, pas-
paboTaHHBIN MHCIIEKIIUEN 10 HAJI30PY 3a 30POBHEM
JKUBOTHBIX U PACTeHUU MUHUCTEPCTBA CEJIbCKOTO
xo3saiicTBa CIIIA (APHIS). Bum MoXXeT ObITh ITaTore-
HOM, 5HI0()UTOM MM CAaIIPOTPO(OM II0 OTHOUIEHUIO
K pacTeHusM. D. eres IPUBOAUT K CEPbE3HBIM ITOTEPSIM
pacTeHUH B MPUPOSHBIX S9KOCUCTEMAX U TPOU3BOJ -
CTBEHHBIX HacaXIeHusx. CUMIITOMBI 3a60JIeBaHUS
TPOSBJISIOTCS B BUJE allMKAJIbHOTO HEKPO3a C I10-
cienytomuM orMupanuem crebieit (CABI Compendi-
um, 2019). Hampumep, 0OTMeYeHo, 4To B KaHaze BuU,
D. eres, TIomIaast Ha MOJIOZbIE TTOABOU I6JI0HY, GBICTPO
pacIpocTpaHsICs, BbI3bIBas JaJibHENIIIEee TTOpakeHe
pacTeHus BILUIOTH JI0 ITIOJIHOM ero Tubesiu 3a KOPOTKUM
nepuog Bpemenu (Ali et al., 2020).

I pyruM Buzmom u3s poja Diaporthe, 06bIUHO BCTpe-
YaIoMXIMCS Ha pacTeHUsIX BUHOTpaza, HO IIopaka-
UM U pacTeHus poma Vaccinium, aBaseTcs Tpub
D. rudis. Tlinomaab pacIpocTpaHeHus OO PHA: BUT,
MIPUCYTCTBYET Ha BCeX KOHTUHEHTaX Mupa. D. rudis aB-
JIIeTCs TTapa3uTUYeCKUM I'PUOOM, KOTOPBIL BHI3bIBAET
obpa3oBaHUe MATHUCTOCTH JINCTHERB U HEKPO3a CTe-
6Jieil, CHM)KAeT MPOAYKTUBHOCTD PACTEHUI, B UTOTE
MIPUBOJIS K TOTEPSIM ypoxkaiiHocTH 10 30% (Udayanga
etal., 2014).

D. viticola — Bo36ynuTenb 3a60JieBaHNs, Ha3bIBA-
€MOT0 «9KCKOPKO3», BBI3BIBAIONIET0 YEPHYIO ITATHU-
CTOCTB JIUCThEB U (poMoricuc cTebieli pacTeHuit. I'pub
YacTO OTMEYaeTCs Ha TEPPUTOPUU GOJIbIINHCTBA BU-
HOJIeJIbYECKUX PETUOHOB U PETUCTPUPYETCS BO MHO-
IMX CTpaHaxX Ha BCeX KOHTMHEHTaX. BpeIoOHOCHOCTH
3aKJII0YaEeTCs B IIOPAKEHUY BETOK 1 ILJIOZIOB, UTO CITO-
COGCTBYIOT CHVI)KEHUIO MPOAYKTUBHOCTY PaCTeHUMU
u oTepu ypoxkarHocTH 110 30% (Gonzalez-Dominguez
etal., 2022).

B cBsI3U € TeM, UTO pacTeHud poga Vaccinium mo-
pakaroTcs MHOTOUMCIEHHBIMU TpubamMu poga Diaport-
he, KOTOPBIE UMEIOT MEXIY COO0M CXOMHYI CUMIITO-
MaTUuKy ¥ MOpdoJioTuyecKyre Mpru3HaKy, He06X0IMO
MOJIPOOHOE M3YUEHUE UX KYJIbTyPaJbHO-MOPHOJIOTH-
YecKuxX 0coO6eHHOCTEeH. Tak)Ke CYIIECTBYET CI0KHOCTh
UIeHTU(OUKAIIUY, TTOCKOJIbKY JaHHbIE BUbI TTO3HO
GopMUPYIOT MUKHULBI U Pa3BUBAIT CIIOPOHOIIE-
HIe — KJII0UeBble IMarHOCTUYEeCKYe TIPU3HAKY HUIeH-
TUGUKALUY BUAOB. [Ipy 3TOM OAUH U3 BUIOB POIa
Diaporthe — D. vaccinii uMeeT KapaHTUHHOe 3HaUeHUe
s Poccuu, MO3TOMY TOYHAS U GbICTPasi ZUarHOCTUKA

(Canada — 3 provinces, USA — 14 states) and South
America (Chile) (EPPO Global Database, 2023). D. vac-
cinii is a quarantine pest for Russia and the Eurasian
Economic Union, absent in this territory. It has had the
status of a regulated non-quarantine pest for the Euro-
pean Union countries since 2019.

Widespread species causing phomopsis in plants
of the genus Vaccinium and other agricultural and wild
plants are the following: D. eres, D. rudis and D. viticola.

D. eresis widespread throughout the world, includ-
ing it has been reported on various plants in all regions
of Russia. The pathogen is listed as a regulated pest by
the USDA’s Animal and Plant Health Inspection Service
(APHIS). The species can be a pathogen, endophyte or
saprotroph of plants. D. eres causes severe plant losses
in natural ecosystems and production crops. The dis-
ease symptoms manifest as apical necrosis followed by
stem death (CABI Compendium, 2019). For example, it
was noted that in Canada the species D. eres, falling on
young apple tree rootstocks, quickly spread, causing
further damage to the plant up to its complete death in
a short period of time (Ali et al., 2020).

Another species of the genus Diaporthe, commonly
reported on grapevine plants but also affecting plants
of the genus Vaccinium, is the fungus D. rudis. The dis-
tribution area is vast: the species is present on all the
continents. D. rudis is a parasitic fungus that causes leaf
spot and stem necrosis, reduces plant productivity, ul-
timately leading to yield losses of up to 30% (Udayanga
etal., 2014).

D. viticola is a causative agent of the disease called
“excoriosis”, which causes black spotting of leaves and
phomopsis of plant stems. The fungus frequently oc-
curs in most wine-growing regions and is reported in
many countries on all continents. The harmfulness lies
in the damage to branches and fruits, which contrib-
utes to a decrease in plant productivity and loss of yield
up to 30% (Gonzalez-Dominguez et al., 2022).

Due to the fact that plants of the genus Vaccinium
are affected by numerous fungi of the genus Diaport-
he, which have similar symptoms and morphological
characteristics, a detailed study of their cultural and
morphological features is necessary. There is also
difficulty in identification, since these species form
pycnidia late and develop sporulation — key diagnostic
characters for species identification. At the same time,
one of the species of the genus Diaporthe — D. vaccinii
has quarantine significance for Russia, therefore accu-
rate and rapid diagnosis is a priority for phytosanitary
research in the field of plant quarantine.

The objective of the work is to optimize methods
for obtaining morphological structures (pycnidia and
pycnospores) with further study of the cultural and
morphological features of Diaporthe spp. isolated from
plants of the genus Vaccinium during diagnostics in
plant quarantine.

MATERIALS AND METHODS

The materials for the research were isolates of the ge-
nus Diaporthe obtained in 2021-2022 during a survey
of some regions of Kaliningrad Oblast: D. eres, D. rudis

dutocaHuTapus. KapanTuH pactennii Ne 2 (18) 2024 31
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SIBJISIETCSI IPUOPUTETHBIM HAIIPaBJIEHUEM st PUTO-
CaHUTApPHBIX UCCIEeNOBAHUY B 06JIaCTU KapaHTUHA
pacTeHui.

llenp paBGoOThI — ONMTHUMU3AIUSI METOLOB II0-
JydyeHUss MOPQOJOTUUYECKUX CTPYKTYp (MUKHUJ,
¥ TUKHOCIIOP) C JaJbHEUIUM U3YyUeHUEM KYJIbTY-
panbHO-MOP(OJOTUUECKUX TTPU3HAKOB BUIOB poja
Diaporthe, BbIIEJIEHHBIX C pacTeHUM poma Vaccinium
IIpu IIpoBefeHnr (UTOCAHUTAPHBIX UCCIeL0BaAHUMI
B 00JIaCTV KapaHTWHA PACTEHUM.

MATEPUAJIBI U METO/1bI

MarepuajiaMu [Js NPOBeNEeHUS UCCIeLOBaHUN
SABJISJIUCH U30JATHI pona Diaporthe, TIoJydeHHBIE
B 2021-2022 rT. Ipu 06Cief0BaHUY HEKOTOPBIX pe-
ruoHoB KanuHWHTPaAcKou obiactu: D. eres, D. rudis
u D. bohemiae, a TakxXe U30JAT D. vaccinii, BbIIeJIEHHBI
B x0/ie GUTOCAHUTAPHOTO UCCIIEIOBAHUS M3 06PasIoB
II0CaIOYHOr0 MaTepuaa KIHKBbI KPYITHOMIJIOALHOMN
UMITOPTHOTO Mpoucxoxaenus (beaapycs).

[ n3ydeHUs KyJbTypaJibHO-MOpdoJorude-
CKMX 0COOEHHOCTEe! BUMIOB poma Diaporthe NCIOIb30-
BaJId 3PUTEMHYI0 YIbTPa(dUOJIETOBYI0 JaMIy C JJIN-
HoW BostHBI 280-315 HM. JlaHHYIO JaMITy IPUMEHSIN
C 11€JIbI0 GBICTPOTO MOJIYUYEeHUS JUarHOCTUYECKY 3HA-
UMMBIX CTPYKTYP IprbOB — MUKHUJ, ¥ TUKHOCIIOP Y Te-
CTUPYEMBIX U30JISITOB.

[IpepBapuTeNbHO YALIKU C U30JATAMU KYJIb-
TUBUPOBaAU Ha 2% cojomoBoM (MA) u 2% KapTo-
¢enpuo-raoko3HoM (KI'A) arapax B 5-KpaTHOH I10-
BTOPHOCTU B MHKy6aTope Panasonic MIR 250 mpu
TeMriepaTtype 25° C Ipu OCTOSTHHOM yJibTpaduoe-
TOBOM U3JIy4eHUU. JIaMIbl yCTaHABJINWBAJIU Ha BbICO-
Te 20 cMm Haf yamkamu [leTpu. B KauecTBe KOHTPOJII
UCTIOIb30BaJI AHAJIOTUYUHbIE U30JIATHI poxa Diaport-
he, OHAKO YCJIOBUS KYJbTUBUPOBAHUS OTINYATIUCE:
KOHTPOJIbHbBIE U30JIIThl UHKYOMPOBaIX B aHAJIOTUY-
HOM UHKybaTope 6e3 ocBeunBaHug YD jamiiol npu
TeMIiepaType 25° C ¢c uepe0BaHVEM CBETA U TEMHOTHI
(12 4/12 u).

CpaBHeHUe 3HAUEHUU U YPOBEeHb JOCTOBEP-
HOCTU Pa3JUYUP YyCTAaHABJIMBAJIU C ITOMOIIBIO
KpuTepugd BUIKOKCOHA [JS CONPSIXKEHHBIX Iap
B nporpamme STATISTICA 8. IoCTOBEPHBIMU CUU-
TaJld pas3judusa npu 3HauveHuu P<0,05. PazBuTeie
MopdoJIoTUYeCKUe CTPYKTYPhl FPU6OB IIpocMaTpu-
Baju Ha 3,5,7,10,14 cyTKU U 3aBepLIaJid OCMOTP IIPU
TIEePBBIX NTOIBIEHUAX MUKHUJ, C PAa3BUBIINMUCS TUK-
HOCIIOPaMU. YUUTHIBAJIU CKOPOCTh QOPMUPOBAHUSA
TNUKHUL,; Pa3BUTHE CIIOPOHOIIEHNUS, TPeICTaBIeHHOe
JIBYMS TUTIAMMU CIIOP: O U 3 KOHUAUSAMU Y TPUGOB poza
Diaporthe. Pa3BUBIINECS TUKHUIBI 1 KOHUIUY TPUGOB
U3MepsIu U QUKCUPOBATIU MIPU TTIOMOIIY CTEPUOMMU-
kpockomna SteReo Discovery V20 (Zeiss, l'epMaHus)
u Mukpockormna Olympus Bx43F ¢ mporpaMMHBIM 06e-
cneueHueM Olympus cell Sens Standart 2.3. B gaib-
HeWIeM OMUCHIBAIIN UX KYJIbTypaabHO-MOPdOIOTH-
JecKue NPU3HaKU.

PE3VYJIBTATBI U OBCYKJEHUE

B xojzle ucciieqoBaHUl TIPY BO3IeUCTBUU YAbTpadu-
0JIETOBOTO U3JIyUeHUd I0JIyYeHbI pe3ylbTaThl obpa-
30BaHUS MUKHUZ U PA3BUTOTO CIIOPOHOIIEHUS BULOB
poza Diaporthe Ha TIUTATENbHBIX cpemax MA u KTA.
JlocTOBEPHBIX Pa3jiMuuil B CKOPOCTU 0Opa3oBa-
HUA JuarHoctuueckux cTpykryp D. eres Ha KI'A u MA

and D. bohemiae, as well as an isolate of D. vaccinii iso-
lated during a phytosanitary study from samples of
large-fruited cranberry planting material of imported
origin (Belarus).

To study the cultural and morphological features
of Diaporthe spp., an erythemal ultraviolet lamp with a
wavelength of 280-315 nm was used. This lamp was
used to quickly obtain diagnostically significant struc-
tures of fungi — pycnidia and pycnospores in the tested
isolates.

Previously, plates with isolates were cultured on
2% malt (MA) and 2% potato dextrose agars (PDA) in
5-fold repetitions in a Panasonic MIR 250 incubator at
a temperature of 25 ° C under constant ultraviolet ra-
diation. The lamps were installed at a height of 20 cm
above the Petri dishes. Similar isolates of the genus Di-
aporthe were used as a control, but the cultivation con-
ditions were different: control isolates were incubated
in a similar incubator without additional illumination
with a UV lamp at a temperature of 25°C with alternat-
ing light and darkness (12 h/12 h).

Comparison of values and the level of significance
of differences were established using the Wilcoxon test
for matched pairs in the STATISTICA 8 program. Differ-
ences were considered significant at a value of P<0.05.
The developed morphological structures of fungi were
examined on days 3, 5, 7, 10, 14 and the examination
was completed at the first appearance of pycnidia with
developed pycnospores. The rate of pycnidia formation
was taken into account; development of sporulation,
represented by two types of spores: o and {3 conidia in
fungi of the genus Diaporthe. Developed fungal pycnidia
and conidia were measured and recorded using a Ste-
Reo Discovery V20 stereomicroscope (Zeiss, Germany)
and an Olympus BX43F microscope with Olympus cell
Sens Standart 2.3 software. Subsequently, their cultur-
al and morphological features were described.

RESULTS AND DISCUSSION

In the course of research under the influence of ultravi-
olet radiation, results were obtained for the formation
of pycnidia and developed sporulation of Diaporthe spp.
on nutrient media MA and PDA.

No significant differences in the rate of formation
of diagnostic structures of D. eres on PDA and MA were
reported. In other species, diagnostic characters were
formed only on one of the tested media. As a result of
ultraviolet irradiation, the species D. vaccinii formed
pycnidia on the 3rd day on both media, but developed
active sporulation only on the MA medium on average
on the 5th day, depending on the repetition. D.eres, like
D. vaccinii, formed pycnidia on the 3rd day, sporula-
tion began on average on the 5-6" day on both media.
D. bohemiae on the PDA medium formed pycnidia on
the 3rd day and began to actively sporulate on the 7%
day. The species D. rudis formed pycnidia with a single
sporulation on the 7" day on the PDA medium; on the
MA medium it also formed pycnidia on the 7" day, but
there was no sporulation.

In control samples without supplementary illumi-
nation, the formation of pycnidia began later, and in
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He 0GHapy’KeHO. Y OCTAJIbHbBIX BUJIOB IMATHOCTUYECKYIE
IpU3HAKY 00Pa30BbIBAIKCH TOJIBKO Ha OIHOM 13 TECTU-
pyeMbIX cpepl. B pesymnbTaTe 06yueHus yabTpaduosie-
ToM BuUf, D. vaccinii QOpMUPOBAJ MUKHUABI HA 3 CYyTKUA
Ha 060MX cpeflax, HO pa3BHBaJ aKTUBHOE CIIOPOHOIIIE-
HUe TOJIbKO Ha cpefie MA B cpelHeM Ha 5 CYyTKU B 3aBU-
CMMOCTH OT ITOBTOPHOCTHU. D.eres, TaK »Ke Kak u D. vaccinii,
GopMupoBaJl MUKHUIBI HA 3 CYTKY, CIIOPOHOIIEHNE
HAYMHAJIOCh B CPeJHEM Ha 5—6 CyTKU Ha 060UX cpe-
nax. D. bohemiae Ha cpene KI'A 06pa30BbIBaJ MUKHU-
Ibl Ha 3-e CYyTKM, HAaUMHaJ aKTUBHO CIIOPOHOCUTH
Ha 7 menb. Bup D. rudis hopMUpoBaI TUKHUIGI C -
HUYHBIM CIIOPOHOILIEHWEM Ha 7-€ CyTKU Ha cpefe KI'A,
Ha cpenie MA Takxe 06pa30BbIBAJ TUKHUIBI HA 7-€ CYT-
KUY, HO CIIOPOHOIIEHVE OTCYTCTBOBAJIO.

B KOHTPOJBHBIX 00pasiiax 6e3 JOCBeUNBaHUS
dopMupoBaHUe NUKHUJ HAUUHAJIOCh [103Ke, a Y He-
KOTOPBIX BUJIOB OTCYTCTBOBAJIO. Y D. vaccinii TUKHUBI
(opMUPOBATINCH TOJIBKO K 14 CyTKaM, CLIOPOHOIIEHWE
06pas3oBbIBANIOCh HA 21 CYTKYU TOJBKO HA MTUTATENb-
HOII cpene MA. Y D. eres TMKHUABI ¥ CIIOPOHOIIEHE
pas3BUBAJIMChH B CpeHEM Ha 8—9 [leHb Ha BCEX cpefax.
Y Buga D. hohemiae Ha cpefne KI'A MIMKHUABI U CTIOPO-
HOIIeHWeEe OTMedauch Ha 14 neHb. Ay Bugna D. rudis
Ha cpene KT'A eIHUYHO 06pa30BbIBAIUCH TUKHUIBI
U OTCYTCTBOBAJIO CIIOPOHOIIeHEe Ha 06erX cpenax.

TakuM ob6pasomM, Haubojgee 3P PEeKTUBHBINA
CI10c06 ToJIyueHMs GbICTPOTO CIIOPOHONIEHUST BU/IA
D. vaccinii oTMedeH Ha cpejie MA C IOTIOJTHUTEIbHBIM
IOCBeUYMBAHNEM DPUTEMHON JaMIION. [ GbICTPO-
ro MOoJIydeHUs MOP(POJIOTUUYECKUX CTPYKTYP BUAA
D. eres MOXXHO HCIIOJIb30BaTh ITUTATEJIbHbIE CPEbI
KI'A 1 MA ¢ aHaJIOTUYHBIM JOIIOJHUTEJIbHBIM OCBE-
meHveM. CiaelyeT OTMETUTD, UTO BUp, D. rudis T1II0X0
06pa3oBbrIBaJ MOPQOJIOTUUECKEe CTPYKTYPHI Jaxe
C IOTIOJTHUTEIbHBIM OCBEIleHNEM, He pa3BUBAaJI CIT0-
poHoOIIIeHVe Ha cpelax MA ¥ eIUHUYHO 06pa30BbIBaJI
criopsl Ha cpenie KA. Bug D. bohemiae akTUBHO pas-
BUBaJI MUKHUIBI C TIOCHEAYIOUUM CIIOPOHOUIEHUEM
Ha cpene KTA (tab. 1).

B pesynbTaTe majbHellero n3yueHus rpubos
poxa Diaporthe BBISIBJIEHO, UTO BCE MCCIIENyeMbIE BUIbI
OTINYATUCH MEXY cO60M IO KyIbTypaabHO-MOP(O-
JIOTMUYECKUM MpU3HaKaM — 10 XapaKTepy CTPOeHN ,
TTOBEPXHOCTH, IIBETY BO3AYIIHOTO MUIENUs, 06pa-
30BaHUIO TJIOJOBBIX TEJ (MMKHUJ) U HadaJly CIIOPO-
HOIIIEHUS.

Vcxopsa u3 MoydeHHBIX Pe3yJIbTaTOB, KOJIOHUS
D. vaccinii XOpoIIIo pa3BUBaJiach Ha cpelie MA 1 Xapak-
TEPU30BaJiach CEPOBATO-KOPUUHEBBIM IIBETOM, CJIa-
GOMYIINCTBIM CTDOEHUEM C 3aKPYUYUBAIOIIUMCS CBET-
JIO-6€XXeBBbIM IIEHTPOM, CKJIAaAUaTON TOBEPXHOCTHIO,
obpasoBaHUEM IOJYMOTPYXKEHHBIX 6€XeBO-KOPUU-
HEeBBIX UJIM KOPUYHEBBIX MUKHUJI auaMeTpom ot 0,1
o 0,2 cM, C BBIXOAAIIMMY U3 YCThUI] TOHKUX WU 60-
Jiee TOJICTBIX CTPYeEK criop rpuba 6exxeBolt okpacku. Ha
cpene KI'A Bup D. vaccinii iMeJt TPUKATHIN BO3TYITHBIHN
MUIIEJIMH ¢ HaYaJbHbIM 3aKPYUYMBAIIINMCS IIEHTPOM
CepoBaTO-KOPUYHEBOTO IIBETa ¥ 0O0pa30BbIBAJI IIJIO-
CKUe MOrpy>KeHHbIe B CyOCTPAT TEMHbIE ITUKHUIBI 63
Pa3BUTHS CIOPOHOIIEHUS.

Ha cpenie MA y Buzia D. vaccinii IpeUMYIeCTBEH-
HO 06pPa30BBIBAJIMCH O KOHUAUY — F'MAJIMHOBEIE, OfI-
HOKJIETOUHBIE, DJIIUIICOUHBIE, OKPYTJIbIE C 000UX
CTOPOH WJIY eIUHUYHO CY>XUBAIIINecs C OJHOM! CTO-
POHBI, C ABYMd KaIllJIgdMU Macia, pasMmepoM 4,3-9,7 x

some species it was absent. In D. vaccinii, pycnidia were
formed only by the 14" day; sporulation was formed
on the 21 day only on the MA nutrient medium. In
D. eres, pycnidia and sporulation developed on average
at 8-9 days on all media. In the species D. hohemiae on
the PDA medium, pycnidia and sporulation were ob-
served on the 14" day. And in the species D. rudis on the
PDA medium, pycnidia were formed sporadically and
there was no sporulation on both media.

Thus, the most effective way to obtain rapid
sporulation of the species D. vaccinii was noted on the
MA medium with supplementary illumination with
an erythema lamp. To quickly obtain morphological
structures of the species D. eres, you can use PDA and
MA nutrient media with similar additional lighting. It
should be noted that the species D. rudis poorly formed
morphological structures even with supplementary il-
lumination, did not develop sporulation on MA media,
and only sporadically formed spores on PDA media.
The species D. hohemiae actively developed pycnidia
followed by sporulation on the PDA medium (Table 1).

As a result of further study of fungi of the genus
Diaporthe, it was revealed that all the studied species
differed from each other in cultural and morphological
features — in the nature of the structure, surface, color
of the aerial mycelium, the formation of fruiting bodies
(pycnidia) and the beginning of sporulation.

Based on the results obtained, the colony of D. vac-
cinii developed well on the MA medium and was char-
acterized by a grayish-brown color, slightly fluffy struc-
ture, with a swirling light beige center, a folded surface,
and the formation of semi-submerged beige-brown or
brown pycnidia with a diameter of 0.1 to 0. 2 cm, with
thin or thicker streams of beige colored fungal spores
emerging from the stomata. On the PDA medium, the
species D. vaccinii had a pressed aerial mycelium, with
an initial twisting center, grayish-brown color and
formed flat dark pycnidia immersed in the substrate
without the development of sporulation.

On the MA medium, the species D. vaccinii pre-
dominantly formed o conidia — hyaline, unicellular, el-
lipsoidal, round on both sides or single tapering on one
side, with two drops of oil, size 4.3-9.7 x 1.7-2, 1 um, on
average 7.3 + 0.5 x 2.7 + 0.4 ym and a small number of
B conidia — unicellular with slight bends on both sides
or almost straight, with a bend angle of 156-177°, on
average 167 + 0.7°, filiform, hyaline, size 18.8-27.2 x
1.1-2.7 um, average 23.2+ 0.5 x 1.6 + 0.4 um (Fig. 1).

The species D. eres formed pycnidia and pycno-
spores on both MA and PDA media. On the MA medi-
um, the species was characterized by a beige-brown
color, slightly fluffy structure, and folded surface; on
the PDA medium it had a beige-white color, well-de-
veloped, fluffy aerial mycelium. On both media, spheri-
cal, superficial and, to a lesser extent, semi-submerged
dark brown or black pycnidia were formed, from 0.05
to 0.4 cm in diameter, with milk fungus spores emerg-
ing from the stomata over time, yellowish in color, in
the form of thin twisting streams.

In D. eres o conidia: hyaline, unicellular, ellipsoid,
often elongated and narrowed on one or both sides,
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1,7-2,1 MxwMm, B cpegHeM 7,3 £ 0,5 x 2,7 + 0,4 MKM.
Ha cpene MA 06pa30BbIBajioCch HEOOIbIIOE KOJIMUE-
CTBO [ KOHUAUN — OJHOKJIETOUHBIE C HEGOJNBIIUMU
u3rubaMu ¢ IBYyX CTOPOH WJIU ITIOYUTH MPSIMbIE, C YTJIOM
na3ruba 156-177°, B cpenHeM 167 + 0,7°, HUTEBUIHbIE,
ruajuHOBBIE, pa3dMepoMm 18,8-27,2 x 1,1-2,7 MKM,
B cpenHem 23,2+ 0,5 x 1,6 + 0,4 mkm (puc.1).

Bupg D. eres 06pa30BbIBaJI MUKHU/IBI 1 TUKHOCITIO-
pBI Ha 00eux cpemax MA u KI'A. Ha cpeme MA Bup,
XapakTepr3oBajica 6eXeBO-KOPUUYHEBBIM IIBETOM,
CJIabOOMIYIIUCTHIM CTPOEHUEM, CKJIaIUaTOM ITOBEPXHO-
cThI0; Ha cpefe KI'A nMest 6e)KeB0-6eJIbIH IIBET, XOPOIIIO
Pa3BUTHIN MYUIUCTHIH, BO3AYIIHBIN MUulleauii. Ha o60-
WX cpenax 06pa30BhIBAJIMCH IaPOBUIHEIE, TTIOBEPX-
HOCTHBIE U B MEHBIIEHN CTEIEHU MOJIYIIOTPYKEHHbBIE
TEMHO-KOPUYHEBBIE UJIU YepHble TUKHUABL 0T 0,05
o 0,4 cM B ImaMeTpe C BRIXOSIUIUMU U3 YCThULL CTIOP
rpuba MOJIOYHOTO CO BpEMEHEM JKEJITOBATOTO IIBETA,
B BUJI€ TOHKMX 3aKPYUMBAIOIIVXCS CTPYEK.

with oil droplets, size 4.3-12.8 x 1.5-3.2 um, average 8.
3+0.5 x 2.3+0.4 um. 3 conidia of D. eres are hyaline, uni-
cellular, from fusiform to hooked, with a bending angle
0f99.4-179°, on average 138.7 + 0.6°, size 15.6—-36.6 x
0.7-1 .9 ym, on average 25.8+0.6 x 1.3+0.4 um. o and
B conidia were formed in equal quantities (Fig. 2, 3).

The D. rudis colony on the MA medium was char-
acterized by a light brown color, appressed structure,
and folded shape of the aerial mycelium; the PDA
shows more pubescent mycelium, beige-brown in
color. On the PDA medium, the culture formed dark
brown superficial and semi-submerged large and
small pycnidia, with a diameter of 0.05 to 0.5 cm. It
was noted that spores appeared from the stomata of
single semi-submerged pycnidia in the form of small
beige droplets.

On the PDA medium, o conidia of D. rudis are el-
lipsoidal, slightly curved, hyaline, unicellular, taper-
ing singly on one side and rounded at the other end,

Ta6. 1. Pe3ysbTaThl yueTa CIIOPOHOLIEHNS BUI0B poaa Diaporthe

mocJjie Bo3aeiicTeusa YP usjyueHus

Table. 1. Results of recording sporulation of Diaporthe spp.

after exposure to UV radiation

JIHY ydyeTa IoSABJIeHUS

CIIOPOHOULIEHHNS, CYT
Days of recording the appearance

Cpep,Hee 3HAUEeHUe

( y4eTa MosIBJIEHUS
of sporulation, days CIIOPOHOLIEHHUSI, Cy'T
IOBTOPHOCTD A;zerage va'lue P
repetition of accounting for
N3059THI Cpennbl the occurrence
Nenm  Isolates Media 1 2 3 4 5 of sporulation, days p-value
MA 3 5 5 7 5,4+1,5
MA KOHTPOJIb 0,0431
MA control 21 21 21 21 21 21
1 D.vaccinii
KT'A PDA = = = = = =
KI'A KOHTpOJIb } } ) ) } ) -
PDA control
MA 5 5 7 7 5 5,4+1,5
MA KOHTPOJIb 0,108
IR o] 10 10 7 7 10 8,8+1,7
2 D.eres
KI'A PDA 5 5 5 5 7 5,8+1,3
KT'A KOHTPOJIb 0,0431
PDA control 7 7 7 10 10 8,2+1,7
MA - - - - - -
MA KOHTPOJIb } } ) ) } ) -
MA control
3 D. rudis
KT'A PDA 7 7 7 7 7 7
KI'A KOHTPOJIb ) } ) ) i i 0,0431
PDA control
MA = = = = = =
MA KOHTPOJIb . _ _ : _ _ -
MA control
4 D. bohemiae
KI'A PDA 7 7 7 7 7 7
0,0431
KIAxoHTpOML 4, 14 94 14 14 14

PDA control
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Y D. eres oo KOHUJUN: THA-
JIMHOBBIE, O HOKJIETOUHBIE, BJI-
JINTICOMJIHBIE, YACTO BhITSIHYThIE
U CY’>KEeHbIe C OJTHOU WJIU C JBYX
CTOPOH, C KaIUIIMU Macja, pas-
mepoM 4,3-12,8 x 1,5-3,2 MKM,
B cpenHem 8,3+0,5 x 2,3+0,4
MKM. 3 KOHUAUY D. eres TUAJIY-
HOBbIE, OTHOKJIETOUHBIE, (hopMa
06pasIloB BapbuUPyeTCs OT Be-
peTeH000pa3HOM /10 KPIOUKOBa-
TOH, C yryiom usruba 99,4-179°,
B cpegHeM 138,7+ 0,6°, pas-
mepom 15,6-36,6 x 0,7-1,9
MKM, B cpenHeM 25,8+0,6 x
1,3+0,4 MKM. & ¥ 3 KOHUIUU 06-
Pa30BBIBAJINCH B OIMHAKOBOM
KosmdecTBe (puc.2, 3).

Komouwusa D. rudis Ha cpefie  Puc. 1. OCHOBHbIe Ky/bTypasibHO-
MA xapaKTepu30BajiaCh CBeT- Mopdosornyeckue npusHaku Bupa

JIO-KOPUYHEBbIM IIBETOM, IIpu-  D- vaccinii: a — o6pasosaxue nukHun,
1 pas3BuTOe CNopoHoLweHue Ha cpepe MA;

JKaTbIM CTPOEHMEM, CKJIaIUaTON
¢ opMoit BO3AYUTHOTO MUIIEINIS;
Ha KT'A oTrMeueH GoJiee OIyIeH-

Ha cpepe KIA; ¢, d, e — pasButble
. . NUKHWAbI CO CMOPOHOLLEHNEM
HbIM MUIIEJINU, GG)KGBO'KOPI/I‘-I' Ha cpepie MA (x7,5; x31,8; x40,6);

Fig. 1. The main cultural and morphological
features of the species D. vaccinii:

a - formation of pycnidia and developed
sporulation on the MA medium; b — pycnidia
b — nukHuAabI 6e3 pasBuTusa cnopoHoweHua  without development of sporulation

on the PDA medium; c, d, e — developed
pycnidia with sporulation
on the MA medium (x7.5; x31.8; x40.6);

HeBorO 1BeTa. Ha cpesie KTA - « (cunsis ctpenka) u B (kpacHasi ctpenka) f— o (blue arrow) and B (red arrow)

KyJIbTypa 06pa3oBbIBajia TeM-  koHupuu D. vaccinii Ha cpene MA (40x)

HO-KOPUYHEBBIE TOBEPXHOCT-

Hble U TIOJYIIOTPY>KeHHbIe KPYIIHbIe U MeJIKVe TUK-
HuAbl, guaMeTpoM oT 0,05 mo 0,5 cM. OTMEUYeHO, UTO
CIIOPBI ITPOSIBJISLIUCH M3 YCThULL EAUHUYHBIX ITOJIYIIO-
TPY’KEHHbBIX TUKHUJL, B BUJIE MEJIKUX GEXEBbIX KaTleJIeK.

Ha cpeme KI'A o kouuauu D. rudis SJIUIICOBUI-
Hble, CJIETKA U30THYThIE, TMAJIMHOBbBIE, OJTHOKJIETOY-
Hble, eIUHUYHO CYXXUBAIIINeCs C OLHON CTOPOHBI
U 3aKpyrJeHHbIe Ha APYyroM KOHIIE, C ABYMS KallJs-
MU Macia, pasMepom 8,9-4,7 x 1,7-3,9 MKM, cpelHee
3"HaueHue 7,0 + 0,5 x 2,8+0,2 MKM. B KOHUAUY 06pa-
30BBIBAJIMCH B MEHBIIEHN CTEIEHU, UMEU TJAIKYI0
TIOBEPXHOCTB, IIPSIMYI0 UJIN BEPETEHOBULHYIO hopMy,
C YKOPOYEHHBIM OCHOBaHUEM, 'MaJIMHOBOIO 1[BETQ,
c yryioM u3ruba 169-178°, B cpegsem 173 + 0,4°, pas-
mepoMm 19,2-10,4 x 1,6—1,0 MKM, CpejHee 3HAUEHUE
15,2 +0,7 x 1,3 + 0,6 mkM (puc.4).

Kosonus D. bohemiae Ha cpene KI'A xapaKTepu3o-
BaJIaCh CBETJIO-6€)KEBBIM IIBETOM, CPEeIHEOITYIIEeHHOM
MIOBEPXHOCTBI0 C MHOTOUYUCJIEHHBIMU, IIpEUMYyIle-
CTBEHHO [TOBEPXHOCTHBIMU, OKPYTJIBIMU IUKHULAMU
CBETJIO-KOPUYHEBOT'0 MJIM GE)XEBOT0 IIBETa, BOKPYT
KOTOPBIX OTMeEYAJICsI CEPO-0JIUBKOBBIN OTTEHOK JUa-
MeTpom oT 0,05 10 0,1 cM ¢ o6pasoBaHuEM CIIOp I'prba
6eXXeBOro IIBeTa B BUe OKPYIJILIX Kamesek. Ha cpeze
MA BO3IyUIHbIN MuUllennii rpuba xapakTepru30Baicsa
CpeIHEOIYIIeHHOU TTOBEPXHOCTHI0, 0KPACKOI KOJIO-
HUU JKeJITOBATOTO IIBeTa ¢ 06pa3oBaHNEM MaJlOUuC-
JIEHHBIX TTUKHUJ] 6€3 PA3BUTOT'O CITOPOHOIIEHUSI.

Ha cpene KI'A ot KOHUIVY UMEJIU 3JIIUIICOBULHY IO
GhopMy, ETMHUYHO CY>KUBAIOIIUECS C OLHOU CTOPOHBI
U 3aKpyIJIEHHBIE Ha IPYTOM KOHIIE, TMaJIUHOBEIE, O~
HOKJIETOUHBIE, C ByMS KaIlJIIMU MacJja, pa3MepoM
6,1-10,4 x 2,1-3,3 MKM, cpefjHee 3HaueHue 7,9 + 0,6 x
2,7 £ 0,4 MKM. B KOHUIUY - TUAJINHOBLIE, TJIaJIKNE, Be-
PETEeHOBUIHBIE WU KPHOUYKOBATBIE, C YIJIOM M3ruba
72-175°, B cpegueM 126 + 0,6°, pazmepom 20,6-30,5 x
0,7-1,5 MKM, cpeiHee 3HadyeHue 26,9 + 0,3 x 1,2 £ 0,5
(puc.5).

D. vaccinii conidia on the MA medium (40x)

with two drops of oil, measuring 8.9-4.7 x 1.7-3.9
um, average value 7.0 + 0.5 x 2.8 + 0.2 um.  conidia
were formed to a lesser extent, had a smooth surface,
straight or fusiform shape, with a shortened base, hy-
aline color, with a bending angle of 169-178°, on aver-
age 173 + 0.4°, size 19.2-10.4 x 1 .6—1.0 um, average
value 15.2 + 0.7 x 1.3 + 0.6 um (Fig. 4).

The D. hohemiae colony on the PDA medium was
characterized by a light beige color, a medium-pubes-
cent surface with numerous, mostly superficial, round-
ed pycnidia of light brown or beige color, around which
there was a gray-olive tint with a diameter of 0.05 to
0.1 cm with the formation of spores beige mushroom
in the form of rounded droplets. On the MA medium,
the aerial mycelium of the fungus was characterized
by a medium-pubescent surface, a yellowish color of
the colony with the formation of small pycnidia without
developed sporulation.

On the PDA medium, o conidia had an ellipsoidal
shape, singly tapering on one side and rounded at the
other end, hyaline, unicellular, with two drops of oil,
size 6.1-10.4 x 2.1-3.3 um, average value 7 .9 + 0.6 x
2.7 + 0.4 um. B conidia — hyaline, smooth, fusiform
or hooked, with a bending angle of 72-175°, average
126 +£0.6°, size 20.6-30.5 x 0.7-1.5 um, average 26,9 +
0.3 x1.2 +0.5 (Fig. 5).

Thus, the studied species of the genus Diaporthe
had differences in cultural and morphological features.
The species D. rudis differed from other isolates of the
genus Diaporthe in the color of the aerial mycelium,
which ranged from light brown to brown, as well as in
the weak formation of morphological structures of the
fungus - pycnidia and pycnospores.
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Puc. 2. OCHOBHbIe KynbTypasbHO-
Moponoruyeckne NpusHaKky Bupa

D. eres Ha cpene MA: a — o6pasoBaHue
MUKHUA, U Pa3BUTOE CMOPOHOLLEHHE;
b, c — pa3BuTble NMKHMAbI

co criopoHolueHuneM (7,5x; 20x);

d — o (cuHsAs cTpenka) u B (kpacHas
cTpenka) koHupuu D. eres (40x)

TakuM o06pa3oM, U3yUeHHbIe
BUIBI poma Diaporthe nMenu pasiiu-
YU MO0 KyJbTypasibHO-MOPQOJO0-
ruyeckuM IpusHakaM. Bup D. rudis
OTJAMYAJICS OT APYTUX H30JSITOB
pona Diaporthe 110 OKpacKe BO3IYIII-
HOT'0 MUILIEJUsI, KOTOPBIM MMEJ IIBET
OT CBETJIO-KOPUYHEBOTO 0 KOPUYHE-
BOTO, a TaKXXe I10 cjaaboMy (hopMUpo-
BaHUI0 MOP(OJIOTUYECKUX CTPYKTYP
rpuba — MIUKHUJ 1 TMKHOCIIOP.

Komouus D. bohemiae umena
UHYI OKpPackKy U CTPYKTypy BO3-
gymwHoro muuenud. Ha cpege MA
ObljIa YKEeJITO-JIMMOHHOTIO IIBeTa, 6e3
obpasoBaHusg NuKHUA. Ha cpeme KI'A
Yy LaHHOTO BUJIa MUKHUIBI (DOPMUPO-
BaJIVICh TIOBEPXHOCTHO, UMEJIH Iapo-
obpasnyio hopmMy, 06pPa30BLIBATINCH
MHOTOYMCJIEHHO II0 BCEl ITI0OBEPX-
HoCTU cybcTpaTa, UMeau aKTUBHOE
CIIOPOHOIIIEHUE.

Komonwuwu D. vaccinii u D. eres OT-
JINYAJIICh MeXIy co60oU U OT ApYy-
TUX BUJOB CTPYKTYPOX BO3AYIIHOTO
Muileaus, GOpMUPOBAHUEM ITUKHUT,
W Pa3sBUTHUEM CIOPOHOIIeHUd. Ha
cpezne KT'A D. eres oTnmdaljicd OT Buga
D. vaccinii XOpoIlIo Pa3BUTHIM Gexe-
BO-6€JIbIM BO3IYIIHBIM MUIIEJINEM,
a Taxke Ha cpefax KT'A u MA dopmu-

I =. 5 :'.g;' [ ‘B
O FR 5 TR
Fig. 2. The main cultural
and morphological features of
the species D. eres on the MA medium:

a - formation of pycnidia and developed
sporulation; b, c — developed

pycnidia with sporulation (7.5x; 20x);

d - o (blue arrow) and B (red arrow)
conidia of D. eres (40x)

Puc. 3. OCHOBHble KynbTypanbHO-
Moponornyeckune NpusHaku Bmpa

D. eres Ha cpepe KIA: a — o6pa3oBaHue
NMUKHUA, N PasBUTOE CMOPOHOLLEHHUE;

b, c — pazBuTble NMKHMAbI

co crniopoHolueHuemM (7,5x; 20,2x);

d — o (cuHsa cTpenka) u B (kpacHas
cTpenka) konuaum D. eres (40x)

POBaJI IIOBEPXHOCTHDbIE WUJIU ITOJIYIIOTPDY>XEHHbIE ITapo-
BUIHbBIE, TEMHO-KOPMYHEBBIC NJIN Y€PHbIC TMKHWbI,
C aKTMBHBIM CIIOPOHOIIEHWEM Ha 7 CyTKU 6e3 IIpuMe-

HEeHUd JOCBeUYMBaHUI.

The D. bohemiae colony had a dif-
ferent color and structure of the ae-
rial mycelium. On the medium, MA
was yellow-lemon in color, without
the formation of pycnidia. On the PDA
medium in this species, pycnidia were
formed superficially, had a spherical
shape, were formed numerously over
the entire surface of the substrate, and
had active sporulation.

The colonies of D. vaccinii and
D. eres differed from each other and
from other species in the structure
of the aerial mycelium, the formation
of pycnidia, and the development of
sporulation. On the PDA medium,
D. eres differed from the species D. vac-
cinii in its well-developed beige-white
aerial mycelium, and also on the PDA
and MA media it formed superficial
or semi-submerged spherical, dark
brown or black pycnidia, with active
sporulation on the 7® day without the
use of additional illumination.

On the PDA, D. vaccinii was char-
acterized by less developed hairless
mycelium, had a gray-brown color,
later with the presence of an olive tint,
and formed beige-brown or brown
pycnidia that were semi-submerged

Fig. 3. The main cultural

and morphological features of

the species D. eres on the PDA

medium: a — formation of pycnidia and
developed sporulation; b, ¢ — developed
pycnidia with sporulation (7.5x; 20.2x);
d - o (blue arrow) and B (red arrow)
conidia D. eres (40x)
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or bursting out of the substrate.
On the PDA medium, sporu-
lation did not develop; on the
MA medium, the formation of
pycnidia with pycnospores took
a long time, so supplementary
illumination was required.
Despite the difficulties in
analyzing micromorphological
structures, there were a number
of characters characterizing the
species under study. The species
D. rudis had the smallest @ and 8
conidia. In the species D. eres,
large o and {3 conidia predomi-
nated, predominantly narrowed
on both sides, in contrast to the
species D. vaccinii and other spe-
cies, in which the spores were
mostly without narrowing or
narrowed singly on one side. The

Puc. 4. OCHOBHble Ky/bTypasibHO- Fig. 4. The main cultural and largest B conidia were observed

Mopchonormyeckue NpusHaku supa morphological features of the species in the species D. hohemiae.

D. rudis: a — obpasoBaHu1e NUKHUA, D. rudis: a — formation of pycnidia The average sizes of « and B

1 pa3BuToe cnopoHoweHue Ha cpepe KIA;  and developed sporulation on the PDA conidia are given in Table 2.

b — oTcyTCcTBME MOpthonornyeckux medium; b — absence of morphological

CTPYKTYp Ha cpepe MA; ¢, d — nukHuapl structures on the MA medium; c, CONCLUSION

1 eQMHUYHOe CMOPOHOLLEHNE Ha cpefe d - pycnidia and single sporulation on the

KrA (7,5x; 38,3x); e — o (cuHsis cTpenka)  PDA medium (7.5x; 38.3x); e — o (blue As a result of the research,

u B (kpacHasa cTpenka) konuaum D. rudis arrow) and B (red arrow) conidia of D. rudis a method for quickly obtain-

Ha cpese KIA (40x) on the PDA medium (40x) ing morphological structures

(pycnidia and pycnospores) of

Ha KTI'A D. vaccinii xapaKTepu30BaJics MeHee pas- fungi of the genus Diaporthe has been optimized, which

BUTHIM HEOMYIIEHHBIM MUIIEJINEM, UMEJ CEPO-KO- can be applicable when conducting phytosanitary

PUYHEBLIN IIBET, B JaJbHEHUIIIEM
C MPUCYTCTBUEM OJIUBKOBOTO
OTTEeHKa, 06Pa30BbIBAJI TIOJYIIO-
TPy KeHHbIE WJI ITPOPbIBAOIIT-
ecsq u3 cybcrpara 6eXXeBO-KO-
pUYHEBble MU KOPUUYHEBBIE
nukHuael. Ha cpege KI'A cmo-
POHOIIIEHVE He pa3sBUBAJIOCh,
Ha cpele MA ¢popmMupoBaHue
MUKHUJ, C TUKHOCTIOPaMU 3a-
HUMAaJO TPOJOJIKUTENbHOE
BpeMs, TI0O3TOMY TPeGoBasioch
MpUMeHeHUe JOMOJHUTENIbHO-
T'0 JOCBEUYMBAHUS.

HecMoTpsi Ha 3aTpyn-
HEHWS TIPU aHAJN3€e MUKDPO-
MOP(OJIOTUYECKUX CTPYKTYD,

uMeJicsad psgaj IIPU3HAKOB, Xa- - 0 Z o
PaKTepU3YKIIAX U3ydaeMble - o - L . e
Buabl. Y Buga D. rudis okasa- Puc.5. OCHOBHble KynbTypasibHO- Fig. 5. The main cultural and morphological
JIICh caMble MeJIKHe & 1 B Ko-  MOpchosnoruyeckue npusHaku eupa features of the species D. bohemiae:

Hunuu. Y Buza D. eres Ipeo6iia- D. bohemiae: a — o6pa3oBaHune NUKHUA, a — formation of pycnidia and developed

1 pa3BUTOE CNOPOHOLLEHME Ha cpefe sporulation on the PDA medium;
KTA; b — oTcyTcTBME MOPHONOrMyecKux b — absence of morphological structures
[IPEVMYILECTBEHHO CYyXXEHHbIe ! R -
CTPYKTYp Ha cpepe KIA; ¢, d — nukHupbl  on the PDA medium; ¢, d — pycnidia

¢ ABYX CTOpOH] ,Ef OTInIHE o Pa3BUTbIM CMIOPOHOLIEHNEM Ha cpefe with developed sporulation on the PDA
oT Bupa D. vaccinii U LPYTUX  KrA (7,5x; 28,7x); e, f — o (cuHss medium (7.5x; 28.7x); e, f — o (blue arrow)
BUJIOB, Y KOTOPBIX CIIOPbBI B OC-  cTpenka) u B (kpacHasa cTpenka) and B (red arrow) conidia of D. bohemiae
HOBHOM GBI 6€3 Cy)KEeHUS UM koHuaum D. bohemiae Ha cpepe MA (40x)  on the MA medium (40x)
eNUHUYHO CyXaJICh C OLHOM
cTOpOHBI. CaMble KPYIHBIE 3 KOHUIUYM OTMEYAJUCh
y Buna D. bohemiae.

CpefHue 3HaYeHUd Pa3MePOB & U B KOHWUAUN
MIpUBEIEHEI B Tabauile 2. dutocaHuTapusa. KapanTuH pacteHunii Ne 2 (18) 2024 37
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Ta6J1. 2. Pazamepsl MOp(oJIOTUYECKUX CTPYKTYP BUZ0B poaa Diaporthe

Table 2. Dimensions of morphological structures

of Diaporthe spp.

Haspauue usojAaTa CpejHee 3HaUeHUE pa3Mepa o KOHNAUI, MKM CpejHee 3HaueHNe pa3Mepa 3 KOHUIMHA, MKM

Nenmm  Isolate name Average size o of conidia, pm

Average size of  conidia, pm

D. vaccinii 7,3+0,56x2,7+0,4

23,2+0,5x1,6+0,4

D. eres 8,3+1,5x2,3+0,7

25,8+0,6x1,3+0,4

7,0+£0,5%x2,8+0,2

15,2+0,7x1,3+0,6

1
2
8 D. rudis
4

D. bohemiae 7,9+0,6x2,7+0,4

26,9+0,3x1,2+0,5

3AKJIIIOYEHUE

B pesysibTaTe MOJYUYEHHBIX UCCIELOBAHUN OIITUMMU-
3MpPOBAH CII0CO6 GBICTPOTO MOJIydeHusT MOpdoJIo-
TUYECKUX CTPYKTYP (MUKHUI 1 TUKHOCIIOP) rpu6oB
poza Diaporthe, KOTOPBIY MOXET OBITh MPUMEHUM
IpU IPoBeleHnY (QUTOCAHUTAPHBIX MCCIeL0BAHUN
B J1aGOPATOPHBIX YCIOBUAX. YCTAHOBJIEHO, YTO OIITH-
MaJIbHOU IMTUTATeIbHOM CPeIoi IJIT POCTa Y Pa3BUTUS
CIIOPOHOIIEHYS BO36YIUTEIIS BI3KOU THUJIN YePHUKYI
D. vaccinii IBJsSIeTCS TOTOBBIH 2% COJIOMOBBIM arap C yc-
JIOBUEM JIOTIOJIHUTEJIbHOTO JIOCBEYNBAHYS 9PUTEMHON
JIAMIION ¢ IJIMHOM BOJHBI 280-315 HM. [1pu cobome-
HUY JAHHBIX YCJIOBUHM NUKHUIBI ¥ TTMKHOCIIOPHI hop-
MUPYIOTCSI B CPDEJTHEM Ha 5 JIEHD.

B xome pa6oTsl mo udydyeHut rpuboB poma Di-
aporthe BBISIBJIEHO, YTO BCE aHAJM3UPYEMbIe BUIbI
OTJIMYAJIUCH I10 KYJIbTYPaJbHBIM ITPU3HAKaM: Xapak-
Tepy CTPOEHWUSs, IIBETY BO3JYIIHOTO MUIIEJNS, I10-
BEPXHOCTHU KOJIOHWY, 00Pa30BAHUIO TIJIOJOBBIX TEJI
(MUKHUI) ¥ HavaJly CIIOPOHOUIEHUS, YTO SBJISIETCS
HeOoOXOIUMbBIM [IJIsI TIPeIBapUTEIbHON TNarHOCTUKY
IaTOreHOB.

[To MOp(hOJIOTMUECKUM TIPU3HAKAM U30JIATHI
JIOCTAaTOYHO TPYAHO Pa3jinyaTh, TaK KAK OHU UMEIOT
CXOIIHBIE MEX/IY CO00# pazMepsl 1 (POPMBI & U 3 KOHU-
Wi ¥ TPEOYIOT KPOITOTIUBOTO U JOJITOTO CPABHUTENb-
HOTo aHa/m3a. [103TOMy B TPaKTUYECKUX UCCIIeIOBa-
HUSAX UIeHTU(GUKALIYSA KapaHTUHHOTO Buaa Diaporthe
MOXeT OBbITh 3aTPyHUTEIbHOM.

TakuM 00pas3oM, AJis IPOBEeIeHNs JOCTOBEPHOK
IVarHOCTUKY B 00JIaCTU KapaHTWHA PacTeHUN He0O-
XOIUMO TIOATBEPXKIEHVE BO3GYAUTENST BA3KOW THUIN
YepHUKHU D. vaccinii ¢ IOMOIIbI0 BUAOCIEUDUUHON
TILIP. JaHHBIN MTOAXO0/, MOXET COKPATUTDh BPEMS IIPU
KyJIbTUBUPOBAHUU TPUOOB [0 cTaauu obpasoBa-
HUS MUIENNS, a TAK)XXe ITO3BOJIUT TTOJyYaTh TOYHBIE
pes3yabTaThl B PyTUHHOM AuarHocTuke. Haubosee
MMEPCITEKTUBHBIM YYaCTKOM T'e€Ha SABJISIETCS yYaCTOK
rexa pakTopa SJIOHTALIUY TPAHCIAIINY, KOTOPBIH IT10-
3BoJIsgeT guddepeHIInPOBaTh 1IeJIeBOUM BUJ, OT 6JIM3-
KOPOJICTBEHHBIX BUIOB pona Diaporthe (Dharmaraj
et al., 2022).

Bnazodaprocms. ABTOPBI BhIpaXkaroT Gyiaromap-
HocTb cnenuanucram ®I'by «BHUMKP» 3a moMoIlb
B IIPEAOCTaBJIEHUY PACTUTEbHBIX 06Pa3IioB 1 (hOTO-
rpadrpoBaHUM: KAaHAUAATY 6MOJIOTMUECKUX HayK, Be-
LylieMy Hay4YHOMY COTPYLHUKY-HavaJlbHUKY HOMI-
M]I CypuHo# T.A.; KAaHIUAATY CEJIbCKOX035IHNCTBEHHBIX
HayK, BeylleMy Hay4YHOMY COTPYAHUKY-HAaYaJIbHUKY
HMOMTI KonnHo# M.B.; KaHAUAATY GUOJIOTUYECKUX
HayK, HAyYHOMY COTPYIHMKY-3aBeIyoueMy Jlabopa-
topueit STHK KamaeBy 1.0., arpoHOMy oTzesia MCU
ITotanunoi C.0.

studies in laboratory conditions. It has been estab-
lished that the optimal nutrient medium for the growth
and development of sporulation of the causative agent
of viscid rot of blueberries D. vaccinii is ready-made
2% malt agar with the condition of supplementary il-
lumination with an erythema lamp with a wavelength
of 280-315 nm. Under these conditions, pycnidia and
pycnospores are formed on average on the 5™ day.

During the study of genus Diaporthe fungi, it was
revealed that all analyzed species differed in cultural
features: the nature of the structure, the color of the
aerial mycelium, the surface of the colony, the forma-
tion of fruiting bodies (pycnidia) and the beginning of
sporulation, which is necessary for the preliminary
diagnosis of pathogens.

It is quite difficult to distinguish isolates based on
morphological characters, since they have similar siz-
es and shapes of o and B conidia and require a pains-
taking and lengthy comparative analysis. Therefore,
in practical research, identification of the quarantine
species Diaporthe can be difficult.

Thus, to carry out reliable diagnosis in the field of
plant quarantine, it is necessary to confirm D. vaccinii
using species-specific PCR. This approach can reduce
the time required for cultivating fungi to the stage of
mycelium formation, and will also allow obtaining
accurate results in routine diagnosis. The most prom-
ising region of the gene is the translation elongation
factor gene region, which makes it possible to differen-
tiate the target species from closely related species of
the genus Diaporthe (Dharmaraj et al., 2022).
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