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AHHOTauuA: B cTatbe npeacTasneHbl pesynbTaTel GUTONaTonorMyeckoro
obcrneaoBaHus KyfbTyPHbIX HACAXAEHWUI XBOMHBIX Nopoa apbopeTtyma
Bortanuueckoro caaa MNetpl'Y. Ha n3yyeHHbIX BOCbMM BUAAX XBOWHbIX
nopoA, MMeOLLMX CUMNTOMbI 3aborieBaHui, naeHTudULnposaHo 13
BMAOB MUKPOMMLIETOB PasHOM CTENeHu natoreHHocTh. Hanbornee yacto
BCTpeuanca Bo3byauTernb 06bIKHOBEHHOIO LUKOTTE COCHbI Lophodermium
pinastri Chev. Mpubbl Hendersonia pinicola Wehm., Pestalotia sp.,
Cyclaneusma minus (Butin) Di Cosmo Obinu BblABMEHbI TOMBKO Ha
MOOAbIX CaXXeHLax KeApPOoBOro CTNaHuKa.

MoanucaHa k neuyatu: 18 gekabps 2021 roaa

BotaHuueckuii can MetposaBoackoro yHusepcuteta (BC lMetplY) pacnonoxeH Ha ceBepHOM nobepexbe

MeTposaBoackoit ryBel OHEXCKOro o03epa Cpeau ecoB, NPeACTaBMNEHHbIX NPEUMYLLECTBEHHO XBOMHbBIMM
nopoaamu. CnoxwveluMecs GUOLEHO3bl UMEIOT CBOK YCTOABLUYIOCA MWKPOGIIOpY, W MOABMIEHUE HOBbLIX BUAOB
BO3MOXHO TOJSIBKO M3 BHE.

Konnekunsa xBoMHbIX MHTPOAYLEHTOB AekopaTuBHoro apbopetyma BC MeTplY BKtoyaeT pacTeHus CeBEpPHOro
nonywapva CeBepHoW M UeHTpanbHoW Amepukn, CesepHoi Adpukn, YmepeHHoM u Tponuyeckoin Asuu, v
EBponel, oTHocALwMeca k 28 Buaamu, 10 poaam u 3 cemeicteam (Ernavesa v ap., 2014). lNonae B HOBbIE YCNOBUA
06uTaHUA Y paCTEHUN NPOXOAWT CIOXHbIA MPOLECC aKkKIMMaTu3auuu, BO BPEMA KOTOPOro OHW B GonbLuew
cTeneHv noaBepKeHbl 601e3HAM U BpeaAUTENsaM.

O61beKTbl U MeToAbl UCCNeaoBaHUN
,ﬂﬂﬂ onpeaeneHnAa BUMAOBONoO cocCTtaBa MHUKpOMULETOB B UiOJ1e 2019 r. 6b|J‘I nposegeH MOHUTOPUHI

HacaXaeHun c oTOOpPOM XBOM, MMEIOLEN CUMMITOMbI TOBPEXAEHUN pPasfMUYHbIMKM TPUOHBIMKM MaToreHamu
(MATHUCTOCTH, HEKPO3bI, yebixaHnua) (Puc. 1).
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Puc. 1. XB0OAl COCHbI C CUMMTOMaMK NMOBPEXAEHUIA TPUOHBIMM Fig. 1. Pine needles with symptoms of damage by fungal
natoreHamu (potorpadpua CypuHon T.A.) pathogens (photos by Surina T.A.)

JlaBopatopHble McCneaoBaHWs MPOBOAMSIUCL METOAAMU BIIXHOW KaMmepbl, BbIAENEHUS Ha MUTATENbHYHO
cpely, MUKPOCKOMMPOBAHUA U MOPHOMETPUU, @ TaKkKe MONEKYNAPHO-TeHETUYECKUMU METOAAMU (KIacCUUYECKUi
MNUP ¢ yHuBepcanbHbeiMu mpaiiMepamun ITS4/ITS5 ¢ nocneayowum CekBeHMpoBaHUEM, BMOMHPOPMALUOHHbI
aHanu3 nomnydyeHHbIX nocneaoBaTenbHocTeN). Becero Bbino cobpaHo v npoaHanuavposaHo 30 06pasLoB XBOM.
Cnncok obpasuoB npeactaeneH B Tabnuue 1.

Tabnuua 1. Konmuectso oTo6paHHbIx 06pasyos

Table 1. Amount of samples

Bua pactenua Konuuectso
obpasuos

Keaposbivi ctnanuk Pinus pumila (Pall.) Regel 2

CocHa ropHan Pinus mugo 'Winter Gold' 4

CocHa ropHan Pinus mugo 'Varella' 4

CocHa o6bIkHoBEHHas Pinus sylvestris L. kapnukosas ¢opma 2
MoxokeBenbHWK ckanbHbli Juniperus scopulorum 'Blue Arrow! 2
MoxokeBenbHUK Kadaukuit Juniperus sabina 'Cupressifolia’ 2

CocHa o6blkHOBeHHasn Pinus sylvestris L. 10

Enb eBponenckan Picea abies (L.) Karst 4

PesynbTaThl U 06CyMaeHUe

B pesynbtate nabopaTtopHbiX WCCNeaoBaHWW yaanoch BbIAENWTb W MAEHTMdMUMpoBate 13 BMAOB
MWKPOMMLIETOB pPasHOM CTeneHu naToreHHocTu. W3 Hux Lophodermium pinastri Chev. BosbyauTenb
OOLIKHOBEHHOTO  LUKOTTE  COCHbl  ABMAETCA  CaMbiM  LUMPOKO  pacnpocTpaHeHHbIM  3aboneBaHueM
MHAPOAYLMPOBaHHbIX XBOWHBLIX nopoa (Pwvc. 2). Mpexae Bcero rpub npeacra.nfaeT onacHOCTb ANA 2-3-eTHUX
cedHLueB COCHbI. Y ocnabneHHbIx pas3nnuyHbIMM NMPUYUHAMKU NPOUCXOAUT MNOpaKEeHWe XBOU MU UX YCbiXaHHe.
HanpoTuB, y XOpoLUO pasBUTLIX CEAHLEB XBOA MOXET BHOBb 00pa30BbIBATLCA M3 BEPXYLUEUHbIX TOYEK POCTa, M
rméenb UX HACTynaeT 3HAUMTENBHO PEXeE.
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Bo3byanTtens 06bIKHOBEHHOrO LLUKOTTE COCHbI CNOCOOEH 3apaXkaTb pasnvyHble BUALI COCEH, Npuyem Havbornee
CUIIbHO CTpajatoT CefHUbl COCHbl 0ObIKHOBEHHOW. [1NA »M3HW B3POCHbIX AepeBbeB rpMb He onaceH, Of4HaKo
CUINbHOE MOBPEXAEHWE XBOM MOXET OTpULATESIbHO CKasblBaTbCA Ha MpUMPOCTe AepeBa. B otaenbHbIX cnyvaax
B3bIBaeT rubenb MOMOAbIX HACAKAEHUIH B OTKPLITOM U 3aKPbITOM MPYHTE JIECHBIX MUTOMHUKOB M MOSTOAHAKOB Ha
Bblpybkax ([pubbl U Hacekomble..., 2014). Y MoBpexAEHHbIX PacTeHWIH KpOHA CTaHOBWUTCA M3PEXEHHOM, 4TO
3HAYMTENBLHO CHWXAET AEKOPATUBHOCTb TaKMX AEPEBLEB.

i

i

N

r"’
Ry

Puc. 2. Cumntombl nopaxenua Lophodermium pinastriHa xBoe  Fig. 2. Defeat symptoms by Lophodermium pinastri on pine
cocHbl (poTorpacdum CunHkesmny O.B.) needles (photos by Sinkevich O.V.)

Jpyroit Bo3byautens nobypeHus xBou (pusocepuosa) Rhizosphaera kalkhoffii nopaxaet uvalle enb w
3HaUMTENBHO pexe cocHy. MNepBble Npu3Hakn GONesHW B BUAE OTAENbHbLIX XENThIX NATEH 0OHapyXuBatoTCA B
KoHUe neta. B KoHLUe 3MMbl — Hauasne BecHbl Creaytowero roaa nATHa CTaHOBATCA BypbIMK UK KpacHO-6ypbiMK,
ObICTPO CNMBAOTCA M OXBATbIBAKOT BCHO MOBEPXHOCTL XBOW. Ha oTMeplueit xBoe PpOpMHUPYeTCH CMOPOHOLLEHWE
Bo30yaAuTENA B BUAE MENKMX YEPHbIX TOYEK, PACMOMOXEHHbIX PALAMU C HWKHEW CTOPOHBI W CRYXALLMX
XapaKkTepHbIM NpusHakoM 6onesHu. MopaxeHHaA XxBoA onajaeT B TeueHue neta v oceHu. MpraHaKW nopaxkeHui
MOTYT PerucTpMpoBaTbCA Ha pacTeHUAX pasHoro Bo3pacTa.

Ota 6onesHb LUMPOKO pacnpocTpaHeHa B cTpaHax CesepHoi AMepuku v EBponbl Ha MHOMMX BMAAX enu.
MepBble cBeaeHna o GonesHu B Halleil cTpaHe MNosBUIMCH B KoHue 80-x — Hayane 90-x roaoB MpOLUSIOro
CTONeTMA Ha ABYX BMAAX €fM eBPOMEeMCKOM W KOMYeW, OAHAKo OHO He paccMaTpuBasiocb Kak MpuynHa
nepBUYHOr0 OTMMpaHusa xBou (MKykos, 2010). B coceaHeit Benopyccun sabonesaHue BbifiBneHo B 2008 T.
(Benomecsuesa u ap., 2018). B nocneaHve roaa pPerucTpupytoT oBHapyxeHue naToreHa Ha XBOE COCHbI
BeWimyTOoBOM (Pinus strobus) v nceenotcyru (Pseudotsuga) B MoamockoBbe (XKykos, 2010). MobypeHue xBou
KeJpoBOro CTnaHuKa, Bbi3BaHHOe Rhizosphaera kalkhoffii Bubak, o6HapyxeHo u Ha CaxanuHe (XKykos u Ap.,
2013).

KeapoBblit CTNaHMK 0AWH M3 NPEeACTaBUTENEN XBOMHBLIX C LUMPOKOM 3KOMOMMYECKOW aMMnUTYyAOW, O4HAKO Mo
CeBepo-3anagHoMy pErMoHy MpaKkTMYEeCKM HEeusBecTeH 3a npeaenamMmu  AeHAPONOrMYECKUX  KOSIEKUMN.
ObcnenoBaHue umetowmxca B BoTaHuuyeckux capax Cankt-lMetepBypra aksemnnsapoB P. pumila nokasano ux
O4YeHb XOpOLLEe COCTOHWE U OOWIIbHOE EXErofHOe CEMEHOLLEHWE, [aXe HEeCMOTPA Ha TO, YTO BCE pacTeHus
NoABEPKEHBI CUNBHOM aHTpOnoreHHow Harpyske (Opnosa v ap., 2019).

Ha mo)okeBenbHUKe Oblin 0BHapYXEHbl MPU3HAKW MOPAXEHUA LWTTe BO3ByAWTENeM KOTOPOro sBMfeTcs
Lophodermium juniperinum Fr. de Not. CumnTOMbI NOABNAIOTCA B Hayane feTa Ha NpOLOroAHen XBoe,
npuoBpeTaroLen rpasHO-XENTYO UK Bypyto okpacky. C KoHLa fieTa Ha NOBEPXHOCTU XBOMHOK 3aMETHbI KpYTIble
uepHble Ao 1,5 MM nNofoBLIe Tena (anoTeLMH), B KOTOPLIX COXPAHAETCA CyMYaToe CMopoHoLeHWe rpuba (Puc.
3). BonesHb 0COBEHHO MHTEHCUBHO pPasBMBAETCA Ha OcnabrieHHbIX PacTeHUAX, a BO BII@XHbLIX YCMOBUAX MOXET
NPUBECTH K UX rnbenu (MyxuHa u ap., 2015).
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Pwc.3. Cumntombl nopaxenua Lophodermium juniperinumHa  Fig.3. Defeat symptoms by Lophodermium juniperinum on the
XBOE MOXOKEBeENbHWKA (poTorpadpuu Cunkesuy O.B.) needles of juniper (photos by Sinkevich O.V.)

'pnbbl poaa Pestalotia sp. (Pvc. 4) oTMeueHbl Ha enu U cocHe no BceMy apbopeTymy. MUKpOMULEeTbl HAHOCAT
BpeA NeCHbIM MUTOMHMKaAM M HaCaXAeHWAM BO MHOrMXx peroHax Poccun. Bua Pestalotia hartigii Tubeuf Sacc.
Syll. BbI3bIBaET OTMUPAHWE MOYEK U NoBeroB enu, NMbo yChixaHWe CAaXEHLEB €M U COCHbI. B HacTonALlee Bpems
BUA WMMEEeT O4YeHb LUMPOKOE pacrnpocTpaHeHWe no Bcei TeppuTopun Poccuitickon Penepauun. Lpyrov Bua
Pestalotia funerea (Desm.) Steyaert nopaxaeT pasnuuHble AeKopaTUBHbIE NMOPOAbI XBOMHbLIX, Bbl3bliBaA rmbesnb
XBOMW U BETBEN, a Takke CTBOMMKOB MONoAbIX caxeHues (MKykos 1 ap., 2013).

Puc. 4. Cnopbi v KynbTypa Pestalotia sp. (¢poTtorpapum Fig.4. Sporules and culture of Pestalotia sp. (photos by
CypuHon T.A)) Surina T.A.)

Mukpomuuet Cyclaneusma minus (Butin) Di Cosmo sBnseTca Bo36yautenem GONe3HU MOXENTEHUS XBOW
COCHbI (LLIOTTE XBOM). [PUO MOXET NPUUUHUTL 3HAYUTENBHBIA BpeA COCHE 0OLIKHOBEHHOM, 1 OCOBEHHO MOMOALIM
nocazKam, NOCKOJTbKY BbI3biBAET YChIXaHWe M onajaHne OAHO-ABYXNEeTHer XBou. [TepBbiM CUMMNTOMOM MOpaXkeHUn
fIBNAETCA paHHee onaJeHue XBOM, KOTOPOe OObIMHO YCUIMBAETCHA K KOHUY neTa. YcbixaHue M onazeHue XBou
HauMHaeTCA C ee MOXe/TeHWA — cHayana MoABMAITCA CBETN0-3e/IeHble, MO3KEe XKenTerolme MATHA, 3arem
MOCTENEHHO NATHA YBENUUMBAIOTCA, CIIMBAIOTCA, U XBOA XKENTEET NOSTHOCTHI0, NprobpeTan KopuyHeBbli UBeT. Ha
ycoxLuei xBoe GopMUpYHOTCA NNoAoBLIE Tena rpuba, pacnonaratowueca no scei ee anuue (Puc. 5).
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Puc. 5. Cumntomel Cyclaneusma minus Ha xBoe cocHbl (oTorpacdua CuHkesuny O.B.)
Fig. 5. Symptoms of Cyclaneusma minus on pine needles (photo by Sinkevich O.V.)

Cymuatbiii rpub Hypodermella sulcigena (Kostr.) Tub. Bbi3biBaeT cepoe LUKTTE COCHbl M 4acTo MopaxaeT
XBOK COCHbl 0ObIKHOBEHHOW M ropHoW monoablx (3-10 neTHux) caxeHueB (Puc. 6). Kak npaBuno nopaxexune
MPOMCXOAUT FIETOM M XOPOLLIO 3aMETHO — XBOA MPaKTMUYECKW Cpasy MeHAeT OKpacky Ha ¢wuonetoBo-6ypyto,
npuyemMm oOKpalleHHaA 4acCTb YeTKO OoTin4yaeTcA OT HWkKHeW 3eneHoi. Co BpemMeHeM oTMepLlana XBOA cepeeT U
MOXET COXPaHATbLCA Ha BETBAX, HA KOTOPbIX (OPMUPYIOTCA MUKHUALI B BUAE YEPHbIX TOYEK (KOHWAManbHaaA
ctaana — Hendersonia acicola Munch, et Tub.), a B KOHUE BECHbI Y€ NOABAAKTCA YATMHEHHbIE MNNI0A0BbLIE TeNa.
PasBuTuio 6onesHu 4acTo cnocoBCTByeT XonoaHoe v BnaxHoe neto (Mopos, 1965).

- v

Puc. 6. Cnopel v kynbTypa Hendersonia pinicola Wehm. Fig 6. Sporules and culture of Hendersonia pinicola Wehm.
(¢otorpadum Cypuron T.A.) (photos by Surina T.A.)

Kpome noBpexzaeHus XBOM ONacHOCTbIO AN AEpeBbeB NpeAcTaBnfaeT MOPO3000MHbIE  TPELUMHBI.
Mopo3060MHbI YAaCTO NPUBOAAT K 3aPAKEHUIO NATOrEeHHbIMW rpubamu, CBA3aHHLIE CO CTBOMIOBOM MHUSILIO, KOTOPLIE
BelyT K 06pasoBaHuUio Aynen, 4To OTpULAaTENbHO BIMAET Ha NPOAOCIKUTENBbHOCTL XU3HW AepeBbeB (Pupcos ap.,
2018, 3muTposuy 1 ap., 2018).

BbiBOAbI U 3aKNO4YEeHUEe

lpoBeaeHHbIEe UCCNEeAOBaHWA MOKasanu BOCMPUMMYMBOCTb MHTPOAYLMPOBAHHBLIX BUAOB XBOWMHbIX MOPOA K
BonbluMHCTBY 3aboneBaHuit. Mpubel Hendersonia pinicola Wehm., Pestalotia sp., Cyclaneusma BbiiBNeHbl TOSbKO
Ha MOMOAbIX CaXeHLax KeApOoBOro CTaHWKa, HEeTUMWUYHOrO ANA Hallero pervoHa. B 6onblunHCTBE 0TOBpaHHbLIX
o6pasLoB (cocHbI 7 MOXOKEBEbHMKA) Obinun BblAENEHbI Takne canpoduTHbIe BUAbI,
kak Phoma sp., Cladosporium sp., Alternaria sp., Epicoccum nigrum Link. BHewHee nposBneHue 6GonesHei,
Bbl3blBaEMble ZaHHbIMW rpubamu, CBOAATCA K MOXENTEHWIO M YCbIXaHUKO XBOW. AHAnNOrMyHble CUMNTOMbI Oblnu
xapakTepHbl ansa Phacidium  lacerum Fr., npeactaenstoliero 60bLUyl0 OMACHOCTb ANf MOJSIOAbIX COCEH,
pacTylmMx B MUTOMHMKAxX (CeAHUbl U CaXeHubl) U B KynbTypax. PerynapHbli MOHWUTOPWMHI 3a APeBEeCHbLIMM
HacaxaeHUAMM BGOTAHMYECKOro caja Mo3BOJSIAET CBOEBPEMEHHO MPOBECTHM MEPONpUATUS MO 06Ee3BPEeXMBaHUIO
naToreHHbIX OPraHn3MOoB M COXPaHWUTb AeKOpaTUBHbIE CBOMCTBA KySIbTYPHbLIX PACTEHWUN.
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Key words: Summary: The results of phytopathological research of cultural conifers in PetrSU
ex situ, phytopathological Botanic Garden are described. The trees with symptoms of damage on the needles
examination, conifer trees, by various fungal pathogens (spotting, necrosis, drying) were analyzed. Wet
micromycetes, Republic of Karelia chamber methods, isolation on a nutrient medium, microcopying and morphometry,

as well as molecular genetic methods for the diagnosis of microorganisms were
used in laboratory studies. As result some species of fungi with varying degrees of
pathogenicity were identified. These researches have shown the susceptibility of
cultural conifer species to most diseases. The most common pathogen is pine-leaf
cast (Lophodermium pinastri Chev). Some fungi such as Hendersonia

pinicola Wehm., Pestalotia sp., Cyclaneusma minus (Button) Di Cosmo were found
only on young trees of cedar dwarf (Pinus pumila (Pall.) Regel).
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