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dutodpTOopOo3HAas rHUMb KOPHEU ManUHbI
Phytophthora raspberry root rot

o PUTOPTOPO3HAA MHUIb
KOpPHEW MasuHbl,
Bbi3blBaeMas
Phytophthora fragariae
var. rubi, apnsaeTcs
OAHWUM M3 ONACHbIX
3abosieBaHnin n
NpuUBOAUT K rmbenu
LenbiX njaHTauumn.

o Phytophthora raspberry
root rot caused by
Phytophthora fragariae
var. rubi, it is one of
serious diseases and
leads to the death of
entire plantation.
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Puc. 1:PacteHne ManuHbl, nopaxeHHoe Ph. fragariae v. rubi

Fig. 1: Raspberry plant struck by Ph. fragariae v. rubi



Phytophthora fragariae v. rubi.

o B 1991 r. HaMu BnepBble
Ha TeppuTopumn Poccuu
6blna obHapy>keHa
KOpHeBas rHW/ib MasnHblI,
Bbl3blBaeMasg OOMULIETOM
Phytophthora fragariae v.
rubi.

o In 1991 we were the first
in Russia raspberry root
rot was discovered,
caused by Oomycetes
Phytophthora fragariae v.
rubi.




[TlepnoanyHocTb nposeneHns Phytophthora
fragariae v. rubi.
Ha ManuHe

“Freguency of symptoms Phytophtnora
fragariae v. rubi. on rasnberries
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a given pathogen data. Fig. 3. Change of intensitythe

development of late raspberry rot roots
over the years (1991-2008)



[narHocTtmka Phytophthora fragariae v. rubi B noyse
Diagnostic Phytophthora fragariae v. rubi in soill

o B 1990-x rogax 6binu

npoBefeHbl UCCNefoBaHms o In the 1990s, research
no paspaboTke MeTOAOB on the development of
ANArHOCTUKKN 3TOrO methods for diagnosis of
naToreHa Kak B No4Be, TakK u this pathogen in the soil
B KOPHAX pacTeHUN. and in the roots of

o B xome uccnenosaHwii B plants were carried out.
KayecTBe yHMBepCaabHOM o Studies in raspberry
NPUMaHKKN 6bK leaves were used as a
MCMOJIb30BaHbl JINCTbS universal bait placed in
MajiMHbI, MOMELLEHHbIE Ha the flooded soll in Petri
3aTOMJIEHHYIO NOYBY B dishes.

yawkax [leTpw.




[MLP onarHoctuka Phytophthora fragariae v. rubi
PCR Diagnostics Phytophthora fragariae v. rubi

o B 2010-2013 rr. coBMeCTHO o In the years 2010-2013.

c ®IrbY «BHUUKP» 6b1nn together with the State
npoBeAeHbl nccnegoBaHus Organization "VNIIKR"
no paspaboTke MeToA0B studies have been
MUP agnarHoCcTUKK conducted on the
BO36yauTens development of diagnhostic
dunTodTOPO3HOU rHUANU PCR methods for pathogen
KOPHEN MasnHbl. Phytophthora raspberr

o B pesynbTaTe NpoBef&HHbIX roots rot. As a result o
VICCJ'IELI,OBaHMﬁ 6bl/10 |nve5t|gat|0ns it was found
YCTaHOBNEHO, YTO that the best method of
ONTUManbHbIM METOAOM DNA extraction
BblaeneHuns .D'HK Phytophthora Srpp from
Phytophthora spp. v3 pure cultures of a sample
UUCTbIX KYNbTYp SABNSAETCS preparation using a set of
npobonoAroToBka C extra DNA" (CJSC

MCNosib30BaHWeM Habopa "Syntol", Moscow)
«AHK-2kcTpaH» (3A0
«CnHTON», MOoCKkBa)



[MLP onarHoctuka Phytophthora fragariae v. rubi
PCR Diagnostics Phytophthora fragariae v. rubi

o [lpwn noctaHoske TLP c o When PCR

YHUBEpPCanbHbIMU
npanMmepamu Ans
OOMMLETOB U3 poaa
Phytophthora, 6binn
nony4yeHbl aMMJIMKOHbI
COOTBETCTBYHOLLEro
pa3Mmepa (puc. 5). Tak,
npanmepsl DC1/DC5
amMnnmnpuumposanm
NPOAYKT pa3MepoMm 533
N.0., cneumdunyHbIn ans
6buotuna Ph. fragariae

(puc. 6).

amplification with
universal primers for
Oomyecetes of the genus
Phytophthora, amplicons
of the appropriate size
were obtained (Fig. 5).
Thus, primers DC1/
DC5 amplified product
size of 533 bp, specific
for biotype Ph. fragariae

(Fig. 6).



[MUP onarHoctuka Phytophthora spp. Ha manuHe
PCR Diagnostics Phytophthora spp. on raspberries
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O Puc.5. DnexrpodoperpamMmma npoaykToB amriupukanuu Yptl
reHa, crienuduaaoro s poga Phytophthora (470 m.o.): Ne 1 - Ph.
cactorum, Ne 2 - Ph. cinamoni, Ne 3 - Ph. cryptogea, Ne 4 - Ph.
megasperma, Ne 5 - Ph. nicotianae, Ne 6 - Ph. fragariae var. rubi,
Ne 8 - Ph. fragariae var. fragariae, Ne 9 - Ph. capsici, M —
Mapkep moir. Beca, Ne 10 - Ph. ramorum, Ne 11 - Ph. infestans, Ne
12 - Ph. citricola, Ne 13, 14, 16 - K+, Ne 15 - K-

o Figure 5. Electrophoregram amplification products Yptl gene
specific for the genus Phytophthora



[MLP onarHoctuka Phytophthora fragariae v. rubi
PCR Diagnostics Phytophthora fragariae v. rubi
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O Puc. 6. . DnexTpodoperpaMmma npoIyKTOB aMILIA(PUKAIIUM
peruona ITS1 rDNA ¢ npaitmepamu DC1/DCS5, cienudpuaabiMu
mrst Ph. fragariae (533 m.0.) mocne Broporo stama «nhested» -
[TIIP: Ne 1 - Ph. cactorum, Ne 2 - Ph. cinamoni, Ne 3 - Ph.
cryptogea, Ne 4 - Ph. megasperma, Ne 5 - Ph. nicotianae, Ne 6 -
Ph.citricola, M-Mapxkep monek. Beca, Ne 7 - Ph. fragariae var.
rubi, Ne 8 - Ph. fragariae var. fragariae, Ne9 - Ph. capsici, Ne 10 -
Ph. infestans, Ne 11 - K-, Ne 12 - K+

o Fig. 6.. Electrophoregram region amplification products with
primers ITS1 rDNA DC1 / DC5, specific to Ph. fragariae



MynbtunnekcHas lNUP «B peansHOM

BPEMEHUY

Multiplex PCR "in real time"

o B xoae nccnegoBaHUM TakxXe

YCTaHOBJIEHO, YTO Ha OCHOBE
BbIPOBHEHHbIX
nocnegoBaTtesibHOCTEN reHa Yptl
Bo36yauTenemn dntodpTOopo30B
MasIMHbl U 3eMJISHUKN noAobpaHbl
npanMepbl YHUBEpCcasbHble ANd
poaa Phytophthora v me4deHHble

NyopeCUeHTHbIMN Kpacutensamm
?3 HEX, FAM Cy5, ROX) 30HAHbI,
cneu,m NuHble ans Ph. cactorum
Ph. citricola, Ph. fragariae w Ph.
nicotianae, COOTBeTCTBEHHO
I'Ion,o6paHHb|e npanMepbl N 30HAbI
NO3BOJIAOT NPOBOAUTDL
MynbTUMNEKCHYO MNLP «B
pPE€asibHOM BPEMEHU» ANA 3TUX
BMAOB B 04HON npobupke.

o The studies also found that, based
on the gene sequences aligned
Yptl blight pathogens raspberry
and strawberry selected universal
primers for genus Phytophthora
and labeled with fluorescent dye
(HEX, FAM, Cy5, ROX) probes
specific for the Ph. cactorum, Ph.
citricola, Ph. fragariae and Ph.
nicotianae, respectively. Matched
primers and probes "in real time"
allow multiplex PCR for these
species in a single test tube.



AHTPAKHO3 3eMNAHUKU

Anthracnose of strawberry

O AHTpPaKHO3 3eMJIAHUKU
BbI3blBAETCS
HEeCKOJIbKUMN BUAAMUN U3
poaa Colletotrichum w
HAHOCUT 3HAYUTENbHbIN
yuiepb aTon KynbType BO
MHOIMMX CTpaHax mMupa.

o Anthracnose of
strawberry caused by
several species of the
genus Colletotrichum
and causes significant e
damage to this crop in e
many countries around  pyc. 7. Aroaa 3eMASHUKY,
the world. nopaxeHHas aHTPaKHO30M

Fig. 7. Strawberries, struck
anthracnose




AHTPAKHO3 3eMNAHUKU

Anthracnose of strawberry

o Mopdonormyeckne \§‘W7 // WA
XapaKTePUCTUKH AN .. - "ﬁj‘\' -

N3014T0B rpndba
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characteristics of =\
isolates of the fungus T

Colletotrichum sp.
Isolated from Puc. 8. Cnopbl rpuba

strawberries correspond Colletotrichum acutatum
mind Colletotrichum Fig. 8. Fungal spores
acutatum. Colletotrichum acutatum




AHTPAKHO3 3eMJTAHUKA

Anthracnose of strawberry

o B 2015 roay npun aHanuse
o6pa3uoB pacTeHUN 3eMNAHNKHN
coptoB A3na n Anbda,
NONTYYEHHbIX N3 TYyIbCKOW
obnactun, 661NN OTMEYEHDI
CUMNTOMbI NATHUCTOCTU JINCTbLEB U
BAABMIEHHbIE HEKPO3bl HA
yepelwkKax, CXoaHble C
nolpg;KeHmeM aHTpakHO30M (pwuc. 9
n :

o In 2015, the analgsis of samples
of plants of strawberry varieties
and Asia Alpha derived from the
Tula region, were marked by
symptoms of leaf spot and

depressed necrosis on petioles, Puc. 9. Tlopaxenue smcta
similar to anthracnose lesions (Fig. 3eMJISTHUKU TPUOOM
9 and 10). Colletotrichum acutatum

Fig. 9. The affected leaves
strawberry fungus
Colletotrichum acutatum



AHTPAKHO3 3eMIAHUKU

Anthracnose of strawberry

Puc. 11. Cnopsbl rpmba
Colletotrichum acutatum

Fig. 11. Spores of the fungus
Colletotrichum acutatum

Puc. 10. [lopaxxeHue yepenika aucra
3eMJISTHUKHU TPUOOM

Colletotrichum acutatum

Fig. 10. The defeat of the petiole strawberry
fungus Colletotrichum acutatum



AHTPAKHO3 3eMNAHUKU

Anthracnose of strawberry

o Ha 3eMngaHuke us
YeueHckomn pecnybnmnkum
6bl1N10 OTMEYEHO Hannuue
Apyroro suaa n3 poaa
Colletotrichum,
onpeneneéHHoro, Kak
Colletotrichum
gloesporioides.

o For strawberries of the
Chechen Republic it has

been noted that there is Puc. 13. Cnopsbl rpuba

another species of the Colletotrichum gloeosporioides
genus by Colletotrichum, Fig. 13. Spores of the fungus
certain as Colletotrichum Colletotrichum gloeosporioides

gloesporioides.



Cnacmnbo 3a BHMMmaHune!

Thank you for attention!




