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T.A. CYPUHA, K.6.H., cTapIIuii HAYyYHbIN COTPYAHUK
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I.A. YBAPOBA, Myagmuii HayYHbIN COTPYSHUK
HAy4YHOTO0 OTJ€JIa MOJIEKYJISIPHO-TeHETUYECKUX
METO/I0B IMarHOCTUKH

AnHoTaUUA. B cmamye npedcmasieHvl pe3yivmantvl
U3YUeHUs Pumonamosio2udecko20 COCNOIHUS eCIMecneeH-
HblX HacaxdeHull Ha cesepe esponetickoll wacmu Poccuu.
omaenvHuie pationvt Pecnybnuxu Kapenus u Bonvuoti Cono-
seyKuLl ocmpos (Apxaneenvckas 06aacms). JJanvl Onucanus
HEKapaHMUHHbLX U008 epubos, Bbl0eNeHHLLX ¢ PACEHUL
uepHUKU 00bIKHO8eHHOL. [Ipusodamces danuble B8u00B0L
udenmugbuxayuy MUKpPOMULEMO8 10 MOPFPHON0ULECKUM
NPUSHAKAM U C NOMOUDI0 PACUUUPBDOBKU HYKACOMUOHDLY 110~
cnedosamenvHocmell.

KiroueBble cJioBa. ECMecmeeHHule HACaxmOeHus,
8udosoti cocmas, uepHuUKa 00bIKHOBEHHAS, PUMONATNO2EHDL,
KapanmuHHbLil 06sexm, I[P cexseHuposaHLie.

epHUKa OOBIKHOBEHHas Vaccinium
myrtillus L. BBIIEIAETCS 10 3HAUM-
MOCTU CpPeAyu STOMHBIX KYJIbTYD,
OHA COOEPXKUT OOJIbIIOE KOJIUYe-
CTBO MUKPOBJIEMEHTOB, OMOJIOTH-
YecKU aKTUBHBIX BEIECTB, IPU 3TOM pacTeHUe YCTOMU-
YMBO K HEBJArompUATHBIM MPUPOLHBIM YCIIOBUSM.
UepHUKA IIXPOKO MTPEACTaBIeHa B PA3HBIX TUTIAX JIeca
Ha CceBepe eBPOIelcKoil yacTu Poccum: eNbHUK-4dep-
HUYHHUK, COCHIK-UYEPHUYHUK, OepesHIK-UePHUYHUK,
KOTOpbIE ABJIAIOTCA HanboJiee PacIpOCTPaHEHHBIMU
B IIOJ30HE IOXKHOU Talru. MaKCHMMaJbHBIM 3aIlac Chl-
Pbs YEPHUWKH OTMedYeH B HoBOCHMOMPCKON 06JIacTH,

OT HayKu K npakTuke
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Abstract. The article presents the results of the study
of the phytopathological condition of natural plantations in
the north of the European part of Russia — separate districts
of the Republic of Karelia and Bolshoy Solovetsky Island
(Arkhangelsk Oblast). Descriptions of non-quarantine fungi
species isolated from ordinary blueberry plants are given. Data
on species identification of micromycetes by morphological
characteristics and nucleotide sequence decoding are specified.

Keywords. Natural plantations, species complex, blue-
berry, phytopathogens, quarantine object, PCR, sequencing.

lueberry Vaccinium myrtillus 1.. distinguishes
itself by its importance among berry crops;
it contains many micronutrients, biologically
active substances, while the plant is resistant
to adverse environmental conditions. Blue-
berries are widely represented in different forest types
in the north of European Russia — bilberry spruce, pine
and birch forests, which are the most common in the
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Puc. 1. CuMNTOMbI NopakeHUs rpnbamm Ha YepHMKe 06bIKHOBEHHOIA:
a — ycbixaHue noberos, 6-r — HEKPO3bl U NATHUCTOCTMU Ha CTE6NsAX

(poto M.B. KonuHoii, B.T. Kynakosa)

XaHTbI-MaHCUMCKOM aBTOHOMHOM OKpPYTe, PecIy6iu-
kax Kapenus m Komu, Bosoromacko# obyactu. OCHOB-
HbIE PAallOHBI 3aTOTOBKY YepPHUKU — Kapenns u ApxaH-
rejibckas o6actk [10].

Kakx 1 MHOTHMEe pacTeHMs, YepHUKA 0OBIKHOBEH-
Hag opaXkaeTcda IPUOHBIMY BPEIHBIMU OPTaHU3MaMU.
V3yueHn1o BUIOBOTO COCTaBa MUKPOMUIIETOB, CBA3AH-
HBIX KaK B IIEJIOM ¢ pogoM Vaccinium, Tak U C YEPHUKOMN
0OBIKHOBEHHOM, TTOCBAIIEHB! Pab0Thl MHOTHMX CIIeI[1a-
JINCTOB, B TOM YKCJIe U C TPUMEHEHNEM MOJIEKYIAPHBIX
MEeTOmOB naeHTuguKauy [5-8]. Bcero Beimensior oT 70
o 120 BumoB rpuboB, TOPaXkaIoIIyX MIPeACcTaBUTENeN
poza Vaccinium; IpenMyIecTBO COCTABIIIIOT ITaTOTEHHI,
roparkaromue ctebesb 1 IMCTha. Hanbosblee BIUIHIE
Ha COCTOSHUE PACTEHMU M YPOXKAaWHOCTh OKa3bIBAIOT
TIpefCTaBUTENU PORoOB: Phomopsis, Phyllosticta, Phacidium,
Monilinia, Physalospora [2].

3 KapaHTUHHBIX 0OBEKTOB Ha pacTeHmdax Vacci-
nium Spp. oTMeudeH Bup, Diaporthe vaccinii Shear — BO3-
O6yIUTENb BI3KOU THUJIM YEPHUKHU, OTCYTCTBYIOIIUH Ha
TeppuTOpumr Poccurickon ®efepaliiu 1 BKIIFOUEHHBI
B «ENVHBIV TTlepedyeHb KapaHTUHHBIX 06beKTOB EBpa-
3UICKOTO AKOHOMMYECKOTr0 COi3a». BpeloHOCHOCTD

Fig. 1. Symptoms of fungal damage on blueberries:
a — die-back of shoots, 6-r — necroses and spots on stems
(photo by M.B. Kopina, V.G. Kulakov)

southern taiga subzone. The maximum stock of blue-
berry is in the Novosibirsk Oblast, Khanty-Mansi Auto-
nomous Okrug, the Republics of Karelia and Komi, and
Vologda Oblast. The main areas of blueberry harvesting
are Karelia and the Arkhangelsk Oblast [10].

Like many plants, blueberries are affected by fun-
gal pests. The study of species composition of micromy-
cetes, associated both with the Vaccinium genus in gen-
eral, and blueberries, is devoted to the work of many
experts, including the use of molecular identification
methods [5-8]. In total, there are from 70 to 120 fungi
species affecting representatives of the Vaccinium ge-
nus among which pathogens that damage the stem and
leaves prevail. The representatives of the Phomopsis, Phyl-
losticta, Phacidium, Monilinia, Physalospora genus have the
greatest influence on the plants and yield [2].

Diaporthe vaccinii Shear is noted among quaran-
tine objects on plants of Vaccinium spp. It is a pathogen
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Puc. 2. KynbTypa Fusarium avenaceum
Ha KTA (hpoHTanbHas u obpatHas
cTopoHa Yawkwu Metpn)

(choTo M.B. KonuHoi)

60JIe3HM 3aKJIIOYAETCSd B TMOENU TIJI0JIOHOCSINUX I10-
6eroB U COKpallleHWHW ypokarHocTH 6ojiee 4eM Ha
65% [14]. Kpyr pacTeHUl — X035€B JaHHOTO BO30YIU-
TeJIst BKJIIOUAET BCE BUIBI (B TOM YHMCIIE U IUKKE) POJIa
Vaccinium. EcTecTBeHHbBIe HAacaxaeHusa V. myrtillus BBU-
ny 6eCCMEHHOU BereTaruy MUTAIEro PacTeHUs IB-
JISTIOTCS PE3ePBATOPAMU TATOTEHHBIX MUKPOMUIIETOB.
B CBS3U ¢ 3TUM OJIHOU W3 3a[1a4 YYPEXIEHUN, TOIBE-
IIOMCTBEHHbBIX POCCeNTbX03Ha 30Dy, ABJISETCS TPOBee-
H1e GUTOCAHUTAPHBIX 00CTIENOBAHUN €CTECTBEHHBIX
JIECOHACAXKIIEHUH Ha BhISBJIEHE KADAHTUHHBIX 1 0CO60
OTIACHBIX 3a60JIeBaHUM.

CneunanucrtaMu ®I'BY «BHVMKP» HeCKOJIBKO JIeT
MTPOBOAUTCS paboTa 10 N3YUEHUI0 MUKOOMOTHI JIECHBIX
6uoreno308. Tak, B utoye 2019 roma cocTosIach mo-
e3nika B Pecrtybmky Kapenus g peajus3anuy Hayd-
HOM TeMbI «/3yueHne BUA0BOI0 COCTaBa KADAHTUHHBIX
¥ ”HBA3MOHHBIX BU/IOB TPUOOB B JIECOHACAXKIEHUAX CO-
CHEI Ha TeppuTopuu PO». [Tpu mpoBeseHnH 06ciiefoBa-
HU OCYIIECTBIISIN 0TO0P 06pasI[oB MOPAKEHHBIX PAC-
TeHUU PonoB Pinus u Vaccinium
B JIECOHACAXKIEHUSX.

MATEPHAJIBI
1 METO/ bl

OTbop 06pasIoOB YEPHUKU
0GBIKHOBEHHO OBIJT TPOBENEH
B CJIEAYIOIIUX TOUKaX: ['ocymap-
CTBEHHBIN MPUPOJHBINA 3aIl0-
BenuuK Kusau (KOHIOMIOXKCKIIA
parioH, P. Kapenus); ocTpoBa HU-
30BBSI PEKU BBIT, BOJIM3Y IepEB-
HU BoIrocTpoB (BeoMOpCKui
paiioH, P. Kapenus); Boabioit
CoJIOBEIIKHMIT OCTPOB B COCTaBe
apxurienara CoJioBeIKue 0CTPo-
Ba (ApXaHTreJIbcKas 06JIacTh). Pyc. 3. KoHuameHoceL,

B Xome MapmpyTHBIX 06 £ quengceum wa KA
CJle0BaHUM [IPOBOLUIHU OTOOP  (dhoto M.B. KonuHoii)
pob Hal3eMHBIX YacTel pac-
TEHWI YEPHUKU C CUMIITOMaMu1
Mopa)keHust (UTOTIaTOTeHAMU.
Bcero 656110 0T06pano 20 06pasLioB.

VccnemoBaHua 06pasIoB B JabopaTOPUU ITPOBO-
IVJIW KJTACCUUYECKMMU METOZAMU: BhIJIeJIeHe BO30Y-
IUTEJIST BO BJIAXKHOW KaMepe, Ha MMUTATENIbHOMW cpefie

Fig. 2. Culture of Fusarium avenaceum
on PDA (front and back side of the Petri dish)
(photo by M.B. Kopina)

OT HayKu K npaxkTuke

of the blight of blueberry, which
is absent on the territory of the
Russian Federation and inclu-
ded in the Unified List of Qua-
rantine Objects of the Eura-
sian Economic Union. The
disease is harmful because it
destroys fruit-bearing shoots
and reduces yield by more than
65% [14]. The host plant range
of this pathogen includes all
species of the Vaccinium genus,
including wild ones. Natural
plantings of V. myrtillus are re-
serves of pathogenic micromy-
cetes due to perennial vegeta-
tion of the feeding plant. In this
connection, one of the tasks of
Rosselkhoznadzor institutions
is to conduct phytosanitary sur-
veys of natural plantations to
detect quarantine and extremely dangerous diseases.

Specialists of FGBU “VNIIKR” have been working
for several years to study mycobiota of forest biocenosis.
Thus, in July 2019 a trip to the Republic of Karelia was
held to implement the research project “Study of species
composition of quarantine and invasive fungi in pine fo-
rests of Russia”. During the survey, samples of diseased
plants of the Pinus and Vaccinium genus were collected
in plantations.

MATERIALS AND METHODS

Blueberries were sampled at the following locations: Ki-
vach State Nature Reserve (Kondopozhsky District, Re-
public of Karelia); the islands of the lower reaches of
the Vyg River, outskirts of the village of Vygostrov (Belo-
morsky District, Republic of Karelia); Bolshoy Solovetsky
Island in the Solovetsky Islands archipelago (Arkhan-
gelsk Oblast).

During the surveys, the above-ground parts of blue-
berry plants with symptoms of phytopathogen damage

Fig. 3. Puc. 4. KoHngumn Fig. 4. Conidia
Conidiophore F. avenaceum Ha KTA  of F. avenaceum on PDA
of F. avenaceum (¢poto M.B. KonuHoit)  (photo by M.B. Kopina)
on PDA (photo by

M.B. Kopina)
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Puc. 5. Kynbtypa Cytospora sp. Ha KA Fig. 5. Culture of Cytospora sp. on PDA
(poHTanbHag n obpaTHas cTopoHa (front and back side of the Petri dish)
yawkwu MeTpwm) (hoto M.B. KonuHoit) (photo by M.B. Kopina)

Puc. 6. Kynbtypa Phacidium lacerum

yauwkwu MeTpwm) (hoto M.B. KonuHolt)

(KT'A c mobaBineHuneM 1% pacTBopa CTPEIITOMUIIMHA),
MUKPOCKOTIMPOBaHWEe U MopdoMeTpud. UoeHTUpM!-
KaIIMIO TIOJIYYEHHBIX YUCTHIX KYJIbTYDP MUKPOMUIIETOB
MIPOBOIMIIN 10 MOP(OJIOTUYECKUM IIPU3HAKAM, B CO-
YeTAaHUM C MOJIEKYIIPHO-TEeHETUIECKUMY MEeTOLAMU
(moctanoBka [P ¢ yHUBepCaNbHBIMU TIPaliMepamMu,
[IpOBEeIeHNe CEKBeHUPOBaHMsI, 6MOMHMOPMALIIOHHEIN
aHaI3 HyKJIEOTUIHBIX TT0CIeIOBATEIbHOCTEN IMATHO-
CTUYECKUX YYaCTKOB TeHoMa). OTpesieleHne BUL0BOM
IPUHALJIEXKHOCTY IIPOBOIVIIM Ha OCHOBE PAaCIIN(POBKYU
CTIEIYIONIVX YUYACTKOB T€HOB: BHYTPEHHUM TPAHCKPUON-
pyeMmelii crieticep amepnHot pITHK (ITS) (Jlokyc, pekoMeH-
IOBAHHBIN A1 OaPKOAUPOBAHMS I'PUOOB), TeHbI, KOIU-
pyrouire akTuH 1 Tyoynma (11, 13, 19].

PE3VJIBTATBI U OBCYXKJIEHHNE

BrIsBrieHre TPUOHBIX BO3OyAUTEIE TPV 00CIeI0BAHNY
€CTEeCTBEHHbIX HACAKIEHUH TPOBOJIUIIY 10 CUMIITOMAaM
MTOPaKeHUs NUKOPACTYIUX saroj. [Ipeobiamaroniei
CUMITTOMATUKOM B YePHUYHUKAX SIBJI/IaCh HEKPOTHU3a-
IS ¥ yChIXaHVe T06eT0B, U3MEeHEHEe OKPACKU JINCTHEB,
IATHUCTOCTH (puc. 1).

B pesysnbraTe NPOBEIEHHBIX UCCIIeI0BAHN GBLIO
BBISIBJIEHO M UAEHTU(PUIIMPOBAHO 10 BUI0B MUKPOMUTIE-
TOB, IPUHAAJIEXKAIINX K 9 pomaM. MUKOOMOTa HaI3eMHOI
JacTy 0TOOPaHHBIX 06PABIOB ITPeICTaBIeHa BUIAMY U3
ponos Alternaria, Cladosporium, Botrytis, Fusarium, Phacid-
ium, Sporocadus, Neocucurbitaria, Heterophoma, Cytospora.

Fig. 6. Culture of Phacidium lacerum
Ha KTA (thpoHTanbHas u obpaTtHasa ctopoHa  on PDA (front and back side of the Petri dish)

(photo by M.B. Kopina)

were sampled. In total 20 sam-
ples were taken.

Samples in the laboratory
were studied by classical me-
thods: extraction of the patho-
gen in a wet chamber, on a nu-
trient medium (PDA with the
addition of 1% streptomycin
solution), microscopy and mor-
phometry. The pure cultures of
micromycetes were identified
by morphological characteris-
tics in combination with mole-
cular genetic methods (PCR with
universal primers, sequencing,
bioinformatical analysis of nu-
cleotide sequences of genome
diagnostic sites). Species iden-
tity was determined based on
decoding the following gene
sites: internal transcribed spa-
cer of nuclear rDNA (ITS) (locus
recommended for fungi barco-
ding), genes encoding actin and
tubulin [11, 13, 19].

RESULTS
AND DISCUSSION

The fungal pathogens during
the examination of natural plan-
tations were identified based on
the symptoms of damage to wild
berries. The predominant symp-
toms in blueberries were necro-
tization and die-back of shoots,
changes in leaf colouration,
spotting (Fig. 1).

As aresult of the conducted
researches, 10 species of micro-
mycetes belonging to 9 genera were revealed and iden-
tified. Mycobiota of the above-ground part of selected
samples is represented by species from genera Alter-
naria, Cladosporium, Botrytis, Fusarium, Phacidium, Sporo-
cadus, Neocucurbitaria, Heterophoma, Cytospora.

Several isolates of the species Fusarium avenaceum
were identified and morphologically identified from
samples taken at the lower reaches of the Vyg River.
The pathogen culture had an average growth rate, and
pionnotes of orange colour were formed on myceli-
um over time. Abundant macroconidia were noted in
the culture, mesoconidia were less frequently found
(Fig. 2, 3, 4) [4].

The species F. avenaceum has wide ecological plas-
ticity and there are reports about the occurrence of the
pathogen on plants of the genus Vaccinium in the litera-
ture. For example, in Poland and Germany, the species
was isolated from shoots with obvious signs of wilt and
roots of dead parts of high-bush blueberries (Vaccinium
corymbosum L.) [17, 18].

In blueberry samples taken in the Kivach State Na-
ture Reserve the pathogens Cytospora sp. and Phacidium
lacerum Fr. were identified (Fig. 5, 6).
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/13 06pas1ioB, 0TO6paHHBIX B HU30Bbe PEKU BT,
OBLIN BBIJIEJIEHBl U UAEHTUQUITUPOBAHBI 110 MOPGhO-
JIOTUYECKUM TIpU3HAKaM HECKOJIbKO M30JIITOB BULA
Fusarium avenaceum. KynbTypa Bo36yauTess obiaamana
cpenHel CKOPOCTBIO POCTa, CO BpeMEHEeM Ha MUlle-
JIMY 06Pas30BbIBAINCH TMOHHOTHI OPAHXEBOTO I1BETA.
B KynbType ObLI OTMeUeHb! 00MITbHbIE MAKPOKOHUIAY,
peXke BCTpedaanch Me30KoHuanu (puc. 2, 3, 4) [4].

Bup, F. avenaceum obamaeT MUPOKOM SKOJI0rnye-
CKOM TIJIACTUYHOCTBIO U B JINTEPATYPE BCTPEUAOTCSH
COOOIIEHNS O BbIZIEIEHNY BO3OYAMTENT Ha PACTEeHUAX
pona Vaccinium. Tak, HampuMep, B ITosibliie 1 l'epMaHun
BU/JI, BBIJIEJISITIN U3 TTOOETOB C IBHBIMU ITPU3HAKAMU YBSI-
IaHUA ¥ KOPHEN OTMEPINMX YacTel TOIyOUKN BBICOKO-
pocnowt (Vaccinium corymbosum L.) [17, 18].

Ha obpasiiax yepHUKU, 0TOOPaHHbBIX B ['ocymap-
CTBEHHOM IIPUPOJIHOM 3arioBejHMKe KuBay, 6bLIN BBI-
SIBJIEHBI BO3OYAUTENN ITUTOCTIOPO3a Cytospora sp. v da-
umauosa Phacidium lacerum Fr. (puc. 5, 6).

Ha teppuTopuu Poccuu Bun, Phacidium lacerum -
POKO PacIpoCTpaHeH U OTMEUYEH Ha PACTEHUSAX POLOB
Pinus v Abies. Tpub mipencrasisgeT 60JIbIIYI0 OMacHOCTh
JLJIST MOJIOABIX HACAXJIEHUN COCHBI, PACTYIIUX B TIX-
TOMHMKAaX Y B €CTECTBEHHBIX HACAKIEHUSIX. B JIECHBIX
6uoteHo3ax Poccuu 1 Bejopyccuu 4acTo BCTPEYaeT-
CsI APyToy BUA, 3TOr0 3aboneBanud — Phacidium vaccinii
Fr. TTaToreH mopakaeT JUKUE U KyJbTYPHbIE ITOHbIE
pactenus: 6pycHuKy Vaccinium vitis-idaea L.. v TOTyOUKY
y3KoIMCTHYIO0 Vaccinium angustifolium Ait. Boyie3Hb OTHO-
CUTCS K HamboJIee OITacHbIM ITAaTOTeHAM, BbI3bIBas Mac-
COBOEe OTMUMpaHMe HaJ[3eMHBIX YaCcTel pacTeHunii [3, 9].

Hamb6omsee pa3zHoo6pa3HoOH 110 BUIOBOMY COCTa-
By OKkaszajiach MukodJiopa 06pa3iioB, OTOOPaHHBIX HA
Bosburom CoJIoBEIIKOM OCTPOBe. Ha uepHUYHMKAX ObITIO
OTMEUYEHO 0YaroBoe MopakeHne Bo30yIUTEIIMY, pac-
TEHUS OTJIMYAJIW BBITIHYThIE CePhle MATHA C YETKON
MyPITyPHOW KalMOMU, yCchIXxaHue Mo6eros, n3MeHeHe
OKPAaCKM JIMCTLEB 10 PBIKe-6ypo (puc. 7).

CorjlacHO TIOJIYYEHHBIM JaHHBIM, C YePHUKOU
O0OBIKHOBEHHOM 3/1€Ch ObLIN CBSI3aHbI CJIEIYIOIIE BUIBL:
Neocucurbitaria cava (Schulzer)
Valenz.-Lopez, Crous, Stchigel,
Guarro & J.F. Cano, Heterophoma
sylvatica (Sacc.) Qian Chen &
L. Cai, Seimatosporium vaccinii
(Fuckel) B. Erikss. Ha BeTouKkax,
TIOpaXXeHHBIX TIOCJIeLHUM BU-
IIOM, 6BLIN cepo-6esbie A3BbI
C KPacHO-OyPBIMU KPasgMHU, [N -
gHouror 1 mo 10 cM.

I'pub Seimatosporium vacci-
nii paHee OTMeYaJl Ha pacTe-
HuUgx poxa Vaccinium B l1IBeiinia-
puu, Aurnuu, HoBolt 3emanguu
u CIIA. OH 6Bl BBILEJIEH U3
ctebnett Vaccinium myrtillus,
Vaccinium spp., Rhododendron
catawbiense, Rhododendron sp.,

acantha [12, 16]. OTMeUeHO, UTO

S. vaccinii B KOMIIJIEKCe C JIPY-

TMMU BUIAMY I'PUOOB BHIABJISIN Ha CTEOJISIX TOTyOUKNA

BBICOKOPOCJIOi B TT0JTbIIE B PA3HBIX PETMOHAX CTPAHBI.
Ha uepnuke B mraTte Operon (CIIA) Tak)xe ObLI

oTMeueH Bup Sporocadus lichenicola (Corda), cMHOHUM

Seimatosporium lichenicola (Corda) Shoemaker & E. Mill.

(rmonmoBag cranud: Discostroma corticola). B 60IbIIMHCTBE

OT HayKu K npakTuke

Puc. 7. CumnTtombl nopaxkeHnss  Fig. 7. Symptoms of
¢huTonaroreHamu o6pasLoB phytopathogen damage
yYepHuKM ¢ bonbLoro to blueberry samples from
ConoseLKoro ocTposa

(choTto M.B. KonuHoi) (photo by M.B. Kopina)

The species Phacidium lacerum is widely distribu-
ted on the territory of Russia and noted on plants of Pi-
nus and Abies genera. The fungus is very dangerous for
young pine trees growing in nurseries and natural plant-
ings. In forest biocoenoses of Russia and Belarus, ano-
ther type of this disease is often found — Phacidium vac-
cinii Fr. The pathogen affects wild and cultivated berry
plants: foxberry Vaccinium vitis-idaea L. and lowbush
blueberry Vaccinium angustifolium Ait. The disease is one
of the most dangerous pathogens, causing mass die-
back of above-ground plant parts [3, 9].

Mycoflora of samples taken on Bolshoy Solovetsky
Island proved to be the most diverse in terms of species

Puc. 8. Kynbtypa Seimatosporium vaccinii Fig. 8. Culture of Seimatosporium vaccinii

[ Ha KTA (chpoHTanbHasa n obpaTtHas ctopoHa  on PDA (front and back side of the Petri
Staphylea trifolia v Crataegus oxy-  yauu Metpu) (poTto M.B. KonuHoit)

dish) (photo by M.B. Kopina)
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Puc. 9. Konngum Fig. 9. Conidia of

Seimatosporium vaccinii Ha KTA  Seimatosporium vaccinii on PDA

(choTo M.B. KonuHoi1) (photo by M.B. Kopina)

Puc. 10. NukHnpa v kouupum  Fig. 10. Pycnidium and conidia
Neocucurbitaria cava Ha KIA of Neocucurbitaria cava on PDA

(choTo M.B. KonuHoi1) (photo by M.B. Kopina)

crydyaeB BO3OYIUTENb ITOPaXkall PACTEHUS TOJTyOUKHA,
CTpaJIaInye OT MEXaHUYECKUX TTOBPEXAEHNN, BUMHUIX
TPABM, COJTHEUHBIX 0)KOTOB.

TakXe M3 MOPa’XeHHbIX BETOUEK YEPHUKU BhI-
nmensanu Neocucurbitaria cava (Schulzer) Valenz.-Lopez,
Crous, Stchigel, Guarro & J.F. Cano u Heterophoma
sylvatica (Sacc.) Qian Chen & L. Cai (puc. 10, 11). Pog,
Neocucurbitaria Kak CAaMOCTOSATENIbHBIN TaKCOH OBLIT BbI-
nmenen D.N. Wanasinghe ¢ coaBTopamMu u3 ceMeucTBa
Cucurbitariaceae B 2017 rony. B kauecTBe (husoreHe-
TUYECKMX MapKEPOB aBTOPAMU ObLIW MCIIOJIb30BAHBI
YYaCTKY BHYTPEHHEr0 TPAHCKPUOUPYEMOTO CIlercepa,
6ombinont u Manon cyowenunul, p[IHK. B nutepaTyp-
HBIX UCTOUYHUKAX MHPOPMAIUS O BBIABJIEHUU BUIA
N. cava B eCTECTBEHHBIX HACAKAECHUAX MUHMMAJIbHA.
Bun Pyrenochaeta cava (Schulzer) Gruyter, Aveskamp
& Verkley paHee BbIJIENANN U3 PACTEHUN UYEPHUKH,
Pleurophoma cava (Schulzer) Boerema, Loer. & Hamers
OBITT BBIZEJIEH C JTUCTbeB Salix sp. B Pecrybiuke AnTai
[5,17].

TaxkyM 06pa3oM, B IPUPOLHBIX TIOMYIAINSIX Yep-
HUKU Ha TeppuTopuu Pecriybnvky Kapenus u ApxaH-
reJIbCKOM obyacTu ObLIM BhIIBJIEHBI 6osiee 10 BUIOB
Bo30ynuTenelt. Hanbosee yacTo BCTpedaNuch BO3OYAM-
Tenu Gharuarosa, MpefcTaBUTe M (QOMOUTHBIX 'PUOOB.
O6Imee KOJTMUECTBO YMCTBIX KYJIbTYD BO3OYIUTETEH,
CBI3aHHBIX C YePHUKOM OOBIKHOBEHHOMU, IETIOHNPOBAH-
HBIX B MUKOJIOTUYECKYI0 KOJuteKIuto PI'BY « BHUMKP»,
cocTaBuyIo 6osiee 12 M30JIATOB. YUUTHIBAS PasHO0bpa-
31e BUIOBOTO COCTaBa MUKPOMUIIETOB, OUYArOBOCTD
MIPOSIBJIEHUST HEKOTOPBIX BUIOB (DUTOTIATOT'E€HOB, CU-
TaeM 11eJ1Ieco06PasHbIM MPOIODKEHE MOHUTOPUHTA
€CTeCTBEeHHbIX HACKIEHUN.

ABTOpPBI BbIpaXkarT 6JIaTOLapPHOCTb Havallb-
HUKY OTJeja OpraHm3aluy MeXjaabopaTopHBIX

composition. Focal damage
caused by pathogens were ob-
served in blueberries; plants
had elongated grey spots with a
clear purple margin, their shoots
died back, and leaves changed
to red-brown (Fig. 7).

According to the data re-
ceived, the following species
were associated with blueber-
ries: Neocucurbitaria cava (Schul-
zer) Valenz.-Lopez, Crous, St-
chigel, Guarro & J.F. Cano,
Heterophoma sylvatica (Sacc.)
Qian Chen & L. Cai, Seimatospo-
rium vaccinii (Fuckel) B. (Fuckel)
B. Erikss. The twigs affected by
the latter species had grey-white
canker with reddish-brown edg-
es, 1-10 cm long.

The fungus Seimatosporium
vaccinii was previously observed
on plants of the genus Vaccinium
in Switzerland, England, New
Zealand and the USA. It was
isolated from the stems of Vac-
cinium myrtillus, Vaccinium spp.,
Rhododendron catawbiense, Rho-
dodendron sp., Staphylea trifolia
and Crataegus oxyacantha [12,
16]. It has been noted that S. vac-
cinii have been identified on the
stems of high-bush blueberry in Poland together with
other fungal species in different regions of the country.

The species Sporocadus lichenicola (Corda), synony-
mous with Seimatosporium lichenicola (Corda) Shoemak-
er & E. Mill. (sexual stage: Discostroma corticola), was also
observed on blueberries in Oregon, USA. In most cases,
the pathogen affected blueberry plants suffering from
mechanical damage, winter damage, sunburn.

Neocucurbitaria cava (Schulzer) Valenz.-Lopez,
Crous, Stchigel, Guarro & J.F. Cano and Heterophoma
sylvatica (Sacc.) Qian Chen & L. Cai were also isolated
from the affected blueberry twigs (Fig. 10, 11). In 2017
D.N. Wanasinghe et al. isolated the Neocucurbitaria ge-
nus as a separate taxon from family Cucurbitariaceae.
The authors used regions of internal transcribed spacer,
large and small subunits of rDNA, as phylogenetic mark-
ers. In the literature, information on the identification of
the species N. cava in natural plantations is minimal. The
species Pyrenochaeta cava (Schulzer) Gruyter, Aveskamp
& Verkley had previously been isolated from blueberries;
Pleurophoma cava (Schulzer) Boerema, Loer. & Hamers
was isolated blueberries from the leaves of Salix sp. in
the Altai Republic [5, 17].

Thus, more than 10 species of the blueberry patho-
gen were identified in the natural populations of the Re-
public of Karelia and Arkhangelsk Oblast. Phacidio-
sis pathogens, representatives of phomoid fungi, were
the most frequently encountered. The total number of
pathogen pure cultures associated with blueberries de-
posited in the mycological collection of FGBU “VNIIKR”
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Puc. 11. KoHngumu

Fig. 11. Conidia of
Heterophoma sylvatica Ha KTA  Heterophoma sylvatica on PDA

(choTo M.B. KonuHoit) (photo by M.B. Kopina)

CIIMYUTENBbHBIX UCTIBITaHWU B.I. KysakoBy 3a moMoIb
B ITOAITOTOBKE (DOTOMAaTeprasia CUMITTOMOB ITOPaXKeHUS
pacTeHu YepHUKY PUTONaTOreHHBIMU TpubaMu; Ha-
YYHOMY COTpyIHUKY Kapenbckoro gpunmana O.B. CuHke-
BUY, MJIaIIEMY HAQYyYHOMY COTPYAHUKY OTZeJsa JIECHOTO
KapaHTVHa A.A. HaJIKVMHY — 33 OpraHu3alinio U OCYIeCT-
BJIEHNE DKCIIEAUIINM 110 cOOPYy MaTepuaa.
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was more than 12 isolates. Taking into account the diver-
sity of micromycete species composition, the focality of
some phytopathogens, we consider it expedient to con-
tinue monitoring of natural plantations.
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the damage to blueberry plants by phytopathogenic fun-
gi; to O.V. Sinkevich, researcher of the Karelian branch,
and A.A. Chalkin, junior researcher of the Forest Qua-
rantine Department, who arranged and took part in the
expedition to collect materials.
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HA MPABAX PEKJIAMbI

CTaHIapT ceMbH LIMeJIel, BbIpalluBaeMbIX
B 6uosiabopaTopuu by «BHUUKP»,
IJIS1 ONIbLJIEHU A OBOIIHBIX, ATOAHBIX KYJIBTYP U BeJeHUA
CEMEHOBOJCTBA B 3aKPBITOM I'PYHTE

buoaornyeckoe onblLIenHe

Jo 100
HauMeHoBaHUE MMPOAYKIIUH

CeMbs mMesieit Buma Bombus terrestris, BbIpally-
BaeMbIX B GuosabopaTopuu ®TBY «BHUVIKP»,
COCTOWUT W3 OJHOM aKTUBHOW PerpOmyKTUB-
HOM MaTKU Bo3pacTa 5 MecdlleB, He MeHee
100-120 kpymHBIX paboumx ocobeir Qypakupos,
He MeHee 100 JIMYMHOK, KOKOHOB Pa3HBIX BO3-
PacToB U AUIEKIaaKU.

BerepuHapHas 6e30MacHOCTh CeMel uIMesiel
MOATBEPK/IEHA BETEPUHAPHBIM CIIPaBKOU (CBU-
IEeTeJIbCTBOM).

NHpopmMaliga 0 CTOMMOCTH:

Csbiize 100 Csbiize 500

IIMEeJINHBIX ceMeii B PaMKax agorosopa

[lIMmenuHasa ceMbsi «BUOJIOTUUECKOE OMBLIEHE»
(Ipu ycJI0BUM CaMOBBIBO3a)

3310,67 py6. 3086,21 py6.

2945,93 py6.

[IImennHaga ceMbs «broJOTMYEeCcKOe OIIbLIEHNE»
(c yueToM moCTaBKM)

3552,91 py6.

3312,04 py6. 3161,49 py6.

Bce nens! ykasassbl ¢ yuetoM HJIC 20%.
[TpuBeEHO KOJIMYECTBO UIMeJIEN B paMKax OZHOTO JOTOBOPA.

OI'BY «BHUUKP» [IOPOXUT KAueCTBOM BBIITyCKAeMOH
IPOAYKIIUMY Y OTHOLIEHWEM CBOUX KIWEHTOB. MBI IIpeJ-
JjlaraeM BaM BbICOKOKAUECTBEHHYIO IPOAYKIIWI IJII JI0-
CTVDKEHU S BBICOKUX YPOXKaeB!

ITo BompocaM nnpuoGpeTeHus
o6pamaTbcs:
3JIEKTPOHHAsA MOYTa
bombus-vniikr@mail.ru

3aBenyouun 8 (905) 106-39-44,

6uonaboparopueit K.6.H.  +7 (499) 707-22-27

[ToHOMapeB (mo6. 2606) v

BceBouog, AJleKceeBuY i {;/
L

JvpeKTop 8(906) 512-93-39, ..

iBaHOBCKOTO (hryimasia +7 (499) 707-22-27

TpebykoBa (mo6. 2601)

HOnnug AnexcasIpoBHA




