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€XIyHapOIHOEe OGIIEeCTBO CEJb-
CKOX035MCcTBEHHBIX HayK (ISHS)
SBJISIETCS I7100aJIBHOM CEThI0, 00b-
enuHsoniel 6oyee 70 000 criernu-
QJIMCTOB U3 YUeOHBIX 3aBeIeHUH,
roCyIapCTBEHHBIX CTPYKTYP, KOM-
MepuYecKUX OpTaHM3alUui U UH-
IVBUIYAJbHBIX UCCIEIOBATEIEH.
OxBaT CTpaH, 3apPerUCTPUPOBAHHBIX B OPraHu3aIluy,
npessimaet 50.

ISHS gByigeTcd OCHOBHBIM MCTOYHUKOM aKTy-
aJIbHOY MH(POPMAIIUU O TJIO0ATBHBIX UCCIIeI0BAHUIX
B 00J1aCTU CeJIbCKOTO X03sticTBa. OB11eCTBO CTPEMUT-
CsI COZIeliCTBOBATh MCCJIeIOBAHUSIM BO BCeX ero cepax
U TIOOUIPSET PAa3BUTHE MEXIYHAPOILHOTO COTPYAHU-
YyecTBa, 00beIUHSS HAYYHbIX U TEXHUYECKUX CITEIIU-
QJIMCTOB IJII CTUMYJIMPOBAHUS, CONENCTBUSA U KOOP-
IUHAIIUY UCCIENOBAHUN U HAYYHOU HeATEeIbHOCTH

Fig. 1 — Embrapa -
local organizer of
the Symposium

in Brasilia

(Brazil) (photo by
https://7istd.com/)

PucyHok 1 - lNpepncraBnTenbcTBO
Bpa3unbcKoi kopnopauumu
CeJIbCKOX03ANCTBEHHbIX
uccnepoBanuin (Embrapa) —
JIOKaNIbHOro opraHusartopa
cumnosuyma B r. bpasunma
(Bpasunus) (oo https://7istd.com/)
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he International Society for Horticultural
Science (ISHS) is a global network compris-
ing over 70,000 specialists from universi-
ties, governments, commercial institutions
and individual researchers. There are more
than 50 countries registered with the organization.

ISHS is a major source of up-to-date information
on global horticultural research. ISHS aims to promote
research in all branches of horticulture and encourages
the development of international cooperation, bringing
together scientific and technical professionals to stim-
ulate, facilitate and coordinate research and scientific
activities on a global scale. Numerous conferences and
symposia on different agricultural worldwide activities
are held annually within ISHS.

The International Symposia on Tomato Diseases
(ISTD) organized by the Scientific Committee under the
auspices of the International Society for Horticultural
Science (ISHS) / Division Vegetables, Roots and Tubers
/ Working Group Tomato Diseases are the most tradi-
tional scientific events for biotic stresses that affect
fresh and processing tomatoes.

The 7th edition of the ISTD was held in Brasilia,
Brazil, from October 1 to 4, 2024. Over 200 researchers,
quarantine and plant protection laboratory staff, breed-
ers and tomato producers from around the world took
part. Key players in the tomato business from all con-
tinents presented new perspectives and developments
in the field of tomato diseases. The symposium was or-
ganized with the support of the Brazilian Agricultural
Research Corporation (Embrapa) (Fig. 1). This corpo-
ration was created by the Brazilian federal government
in 1973 to develop the technological basis for a true
tropical model of agriculture and livestock production.

The symposium was attended by specialists
from dozens of countries in Europe, North and South

2024 rod - 20 net Poccenibxo3Had3opy 2



MEXAOYHAPOOHOE COTPYOHUYECTBO INTERNATIONAL COOPERATION

PucyHok 2 — MocTepHasa  Fig. 2 — Symposium
ceccus cumnosmyma poster session
(¢hoTo aBTOPOB) (photo by the authors)

B TJI06a7bHOM MacinTabe. EXXerogHo B paMKax 06beu-
HEHUS OPraHU3YITCS NeCITKU KOH(MEPEHIINN U CUM-
TT03UYMOB, OXBAThIBAIOIIUX Pa3JIUUHbIe HATIPABIEHUI
IesITEJIbHOCTY CEJIbCKOTO X035 CTBa BO BCEM MUDE.

MexayHapoAHble CUMIIO3UYMBbI 10 0OJI€3HAM
tomartoB (ISTD), opraHmsyeMblie Ha-

YYHBIM KOMUTETOM II0[ BI‘I/I,ZLOI;I oT- Al

IleJIeHUs] TIPOU3BOJACTBA OBOIIEH,
KOPHEIIONOB U KIy6Hel MexIyHa-
pomHOTro 06ImecTBa CeIbCKOX0O3SI-

IPYIIIOH 10 60Je3HAM TOMATOB, AB- Delhi virus

JgI0TCSI HauboJiee TPpaguIIMOHHBIMU Lozavaya E., Zhivaeva T., Bashkirova I, Shneyder Y., Karimova E.,

Prikhodko ¥.
HAyYyYHbBIMU MEPOIPUATUAMMU I10 UC-

cJIeIOBaHUI0 6OTUYECKUX CTPECCOB,
MOpa’kamwiiuX TOMAThl, KOTOPbIE
BBIPAIUBAIOTCS IJIsT YIIOTPebIeHUs
B CBEXXEM BUJIE U ITIepepaboTKU.

VII MeXIyHapoAHbI CHUMIIO-

Evaluation of the applicabili
pplicability of

Ll_!u.MP and PCR methods for the

cTBemHbIX Hayk (ISHS) n paboueit diagnosis of Tomato leaf curl New

America, Africa, Asia and Oceania. From the Russian
Federation, the Symposium was attended by the head
of Research and Methodology Department of Virology
of FGBU “VNIIKR” Yu. A. Shneyder and the researcher
of the Postgraduate Department E. N. Lozovaya (Fig. 2)

The symposium featured 34 oral presentations on
the most important developments in the field of tomato
diseases protection, new developments for stable yield,
genetic research on tomato resistance to key diseases
and other important topics.

The Symposium Scientific Program included:

« ToBRFV-tomato interactions: from reproduc-
tive tissues to genetic resistance

« Plant susceptibility genes: What did we gain and
what can we gain in future?

« An old foe with a new race: advancing novel
management approaches to mitigate verticillium wilt
of tomato

» Biotechnological strategies for the control of to-
mato diseases

« New technologies for diagnostics of tomato dis-
eases

- Genomic characteristics of root-knot nema-
todes, a major group of crop pests

« Breeding for broad-spectrum resistance to bac-
terial spot in tomato: practice and strategies

3UyM 10 GOJIE3HSIM TOMATa IIPOXO- PucyHok 3 — [loknag HayuHoro  Fig. 3 — Report by the FGBU “VNIIKR”
nun B r. Bpasunua (Bpasunud) ¢ 1 corpygnuka ®rBY «BHUMKP»  researcher E. N. Lozovaya
o 4 okTs6ps 2024 r. B HeM mpuHS-  E. H. Jlososoii (hoTo aBTopos)  (photo by the author)

au ydacTtue 6osee 200 uccienona-
TeJiel, COTPYLHUKOB JlabopaTopuit
110 KapaHTUHY U 3alllUTEe pacTEHUMH,
CEeJIEKIIMOHEPOB U TIPOU3BOJUTE-
Jieli TOMaToB €O Bcero Mmupa. OCHOB-
Hble YYaCTHUKU TOMATHOIO 6M3Heca
CO BCeX KOHTUHEHTOB IPeACTaBUIU
HOBBIE MMEPCIIEKTUBHI U Pa3paboTKu
B obJsiacTu 6ose3Hel TomaToB. CUM-
MO3UyM OBLI OPTaHM30BaH TIPU IO~
Iep)xke BpasmibCKOUW KOpIiopamuu
CeJIbCKOX03S9MCTBEHHBIX MCCJENO-
Baumuit (Embrapa) (puc. 1). Januas
Kopmopanus 6bma co3mana dene-
paJIbHBIM NIPaBUTEIbCTBOM CTPaHBI

B 1973 rony miisa pa3paboTKu TEXHO- PucyHok 4 - lMocelueHune nocagok

A i A= : o

Fig 4 - Visit to open-ground tomato

JIOTMYECKOM OCHOBBI MICTUHHOM TPO-  ToMara OTKPbITOro rpyHTa yyactHukamu  plantings by the Symposium participants

NUYECKON MOJEIU CeIbCKOr0o X0351- cumnosnyma (hoTto aBTopoB)

CTBa U )XMBOTHOBO/ICTBA.

B cumMno3uyMe ydyacTBOBAJU CHEUAJIUCTHI
U3 IecITKOB cTpaH EBpormbl, CeBepHOU u HXKHOM
Amepuku, Appuku, Azuu u Oxeanuu. OT Poccuii-
ckoii deepaliiy B CUMITO3UyMe TIPUHSIU YUacTUe

(photo by the authors)
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PucyHok 5 — Ucnonb3oBaHue  Fig. 5 — Using yellow
YKEeNTbIX K/IeeBbIX JIOBYLLEK sticky traps to control
DS KOHTPONs uncneHHocTn  insect populations
HaceKOMbIX B 3aWmuieHHomM  in protected ground
rpyHTe (oTo aBTOpPOB) (photo by the authors)

HavaJbHUK HAYYHO-METOAUUYECKOTO OTHeNa BUPY-
conmoruu ®I'BY «BHUVKP» 10. A. IllHeliep 1 Hay4d-
HBIU COTPYAHUK OTAesa acupaHTypsl E. H. JlozoBas
(puc. 2).

B paMKax cuMmosuyMma GblIY MPEeACTaBJIEHbI
34 yCcTHBIX OKJIaZa o HauboJiee BaXKHBIX pa3paborT-
KaxX B 00JIaCTU 3allUThI TOMaTa OT OOJIe3HEH, HOBBIX
paspaboTkax AJsg CTabUIbHOIO MOJyYEHUST YPOXKas,
TeHeTUYEeCKUX HCCJIENOBAHUSX T10 YCTOUUYMBOCTU
TOMaTa K KJIIOUEBbIM GOJIE3HAM U IPYTUM BaXKHBIM
TeMaTHUKaM.

[ImaH CUMITO3WYyMa BKJIIOYAJ CJeAylue Ha-
TIpaBJIEHUS:

« BaaumogetictBue TOBRFV 1 ToMaTa: OT UCIIOJb-
30BaHUS PENPONYKTUBHBIX TKaHEH 10 TeHETUYECKOHN
YCTOMYUBOCTU.

» 'eHbI yCTOMUYMBOCTYM PACTEHUN: UTO MBI I1OJIY-
YNJIW Y YTO MOXKEM TIOJIYYUTH B OyAyIIeM?

- HoBas paca cTaporo Bpara: HOBbIE MO XOZbI
K YIIPaBJIEHUIO JJis1 60PbOBI C BEPTUILIAILIE3HBIM YBSI-
IaHWeM ToMaTa.

« BuoTexHoJIOTUYeCKye CTPaTeruu 60pb0osbI ¢ 60-
JIE3HSIMU TOMATAa.

« HoBbIe TEXHOJIOTUY IJII AMAarHOCTUKY 60Jies-
Hel ToMara.

» 'eHOMHBIE XapPaKTePUCTUKU KOPHEBBIX HEMa-
TOZ, OCHOBHOU T'DYIIITBI BPEUTEEHN CeIbCKOX03IH-
CTBEHHBIX KYJIBTYP.

» CeJiekIIysl HA YCTOMUMBOCTD MUPOKOTO CIIEK-
Tpa K 6aKTepraJbHOH MATHUCTOCTY TOMATA: IPaKTHUKa
U CTpPaTEeruu.

» ['eHOMHBIE ¥ TPAHCKPUIITOMHBIE XapaKTepu-
CTUKH, CBSI3aHHBIE C TIPEO/IOJIEHNEM YCTOMUYUBOCTH
TOMAaTa K KOPHEBO HEMATOZIE.

« T[Togxonbl kK 60pbOe ¢ 6aKTePUATIbHON TTATHU-
CTOCTBIO Ha BhIpalMBaeMbIX B Bpasuiny ToMaTax.

» VineHTu(UKAIIMSI OCHOBHBIX CUTHAJIbHBIX U 3a-
IIATHBIX COeIMHEHUH TPOTUB TPUB0B poja Alternaria.

[Tocyie oULIMANBHBIX JOKJIAZOB OBLIN YCTPOEHbI
creruaibHble CECCUY TI0 OOCYK/IEHN 0 HanboJjiee Bax-
HBIX BOTIPOCOB:

» CrenmasbHas CECCUS: BUPYC KOPUIHEBOU MOP-
IIUHUCTOCTY ILJIOJIOB TOMATa.

« HeMaTozbl ¥ BUPYCHI: PellleHus U3 labopaTo-
PUU IJIS TI0JIST — BOIIPOCHI C [0JISI B 1a60paTOPUM.

PucyHok 6 — CuMNTOMBI Fig. 6 — Symptoms of
TOCNOBMPYCOB Ha nyiogax tospoviruses on tomato fruits
ToMarTa 3aluL,eHHOro cultivated in protected ground
rpyHTa (poTo aBTOpPOB) (photo by the authors)

« Genomic and transcriptomic signatures associ-
ated with tomato resistance overcoming by root-knot
nematodes

« Approaches to facing bacterial spot on process-
ing tomatoes in Brazil

- Identification of major disease signalling and
defence compounds against Alternaria.

(3
),

PucyHok 7 — Mosauka Ha Fig. 7 — Mosaic on tomato
NUCTbsIX TOMaTa B 3alumweHHoM  leaves in protected ground
rpyHTe (choTO aBTOPOB) (photo by the authors)
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» I'pubbI 1 6aKTEPUU — UHINBULYATIbHAS CECCUS:
pelieHys 13 1ab0PaTOPUY JIJIS TI0JISI — BOIIPOCHI C TTOJIS
B J1abopaTopuu.

Crnenuanuctel ®T'BY «BHUVKP» BeiCcTynuiu
C YCTHBIMU JIOKJIaZiaMu 1o TeMaM: «OIeHKa IpuMe-
HUMOCTU MeTomoB LAMP u TP ansg muarHOCTUKU
Tomato leaf curl New Delhi virus» u «OpToTOCIIOBUPY-
ChI KaK UICTOYHUK IOTEPD IIPY IIPOU3BOJICTBE TOMATOB
Y METOJIbI X IUAarHOCTUKMW» (pHuC. 3).

Kpome yCTHBIX IOKJIAZIOB, YUeHble Bcepoccuii-
CKOTO IIeHTPa KapaHTUHA PACTEHUH TIPeICTaBUIIN JIBa
CTEHIOBBIX JOKJIaIa, IIOCBAIIEHHBIX pa3paboTKaM Ha-
YYHOTO IO pa3ieeHrs yUpexaeHns: «<KpUHUBUPYCHI
KaK IIpUYMHA TTOTEPU yPOXKast TOMaTa ¥ METOJIbI UX IV -
arHOCTUKU» U «VI3ydyeHUe Tlepefiauy BUPyca MO3auKu
TOMAaTa U BUpyca TabauHoi MO3anKy ceMeHaMy TOMa-
Ta». [JOKJIaAbl POCCUNCKUX UCCIIeIoBaTesel BbI3BAIU
BBICOKUY MHTEPEC Y YIaCTHUKOB CUMITIO3UyMa.

Ba)XHBIMM BOIIPOCAMH Ha CUMIIO3WYyMeE CTAJIUd MU-
KPOOPraHMW3Mbl, UX BIUSHUE Ha MOJIyUYeHUE YPOXKas
TOMAaTa, a TAKXKEe METO/bI ITPEeAYITPEXIEHUS U 60PbOBI
¢ HuMU. OCHOBHBIMU 00BEKTAMU UCCIIeIOBAHU yUe-
HBIX 1 9KCIIEPTOB CTaJIX BUPYC KOPUUHEBOU MOPIIU-
HUcTOCTHU I00B ToMarta (ToBRFV), 6eroMOBUDYCHI,
rajoBble HEMAaTO/IbI, aJIbTEPHAPWO3bI U ApyTHe 60J1e3-
HU. BbLIK 06CYXIeHbI TP06JIeMbI KOHTPOJIS PaCpo-
CTpaHEeHH!s KapaHTUHHBIX 1 0C060 OTTaCHBIX 00 EKTOB,
TTOPaKAIUUX TOMATHI.

PucyHok 8 — OcmoTtp nnopoB  Fig. 8 — Examination

ToMaTa OTKPbITOro rpyHTa
Ha Hanuuue CUMNTOMOB
(choTo aBTOpOB)

of open ground tomato
fruits for symptoms
(photo by the authors)

« Following the official reports, special sessions
were held to discuss the most important issues:

« Special session: Tomato brown rugose fruit virus.

» Nemas and virus - One-to-one session: Solu-
tions from the lab to the field - Demands from the field
to the lab.

« Fungi and bacteria - One-to-one session: Solu-
tions from the lab to the field - Demands from the field
to the lab.

FGBU “VNIIKR” specialists made oral presenta-
tions on the topics: “Assessment of the applicability of
LAMP and PCR methods for diagnosis of Tomato leaf
curl New Delhi virus” and “Orthotospoviruses as a
source of tomato production losses and their diagnosis
methods” (Fig. 3).

Apart from oral reports, FGBU “VNIIKR” specia-
lists presented two poster reports on the developments
of the scientific department: “Criniviruses as a cause of
tomato crop loss and methods for their diagnosis” and
“Study of the transmission of tomato mosaic virus and
tobacco mosaic virus by tomato seeds.” The reports by
Russian researchers aroused great interest among the
symposium participants.

Important issues at the Symposium were micro-
organisms, their impact on tomato yield, as well as
methods of their prevention and control. The main ob-
jects of research by scientists and experts were Toma-
to brown rugose fruit virus (ToBRFV), begomoviruses,

PucyHok 9 — Mocapku Fig. 9 — Eggplant
6aknaxaHa B OTKpbITOM rpyHTe  plantings in open ground
(choTo aBTOPOB) (photo by the authors)
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B opgvH u3 gHel KOHbepPeHIINHY JIJIST YUaCTHUKOB
OblIa OpraHW30BaHa MMOE3]IKa Ha MPOU3BOJICTBO TO-
MAaTOB OTKPBITOTO U 3aIIUIIEHHOTO IPYHTa KOMIIAaHUY
MautyHra.

LleHTpaJabHO-3aaHBIN PETUOH Bpasuauu, rae
JIOKAJIN3yeTCs TIPOU3BOJICTBO TAHHON KOMIIAHUU, SIB-
JisieTcsl BTOPBIM 10 IJIOMAAU pernoHoM Bpasunuu,
C KJIMMaTUYECKUMU 30HAMHU OT CaBaHH JI0 TPOIIHUKOB.
IHeBHag TeMIlepaTypa B TeUeHUe BCETO rofia HaXo-
nutcd B nipenenax 25-30 °C, a HouHada — 10-20 °C,
B CBSI3U C UEM B TETLIINIIAX HE TPEOYETCS TOTTOTHUTENb-
HOT'0 HarpeBa HU B OJIVH U3 Ce30HOB rofia. C KIuMaTu-
YeCKUMU YCJIIOBUSMU CBSI3aHbBI U OCHOBHBIE ITPOGJIEMBI
CEeJIbCKOTO X03MCTBa PETMOHA — PACIIPOCTPAHEHHOCTh
HACEeKOMBIX-TIEPEHOCUYMKOB U 60JIe3HEl, KOTOpbIe 3(h-
(hbeKTUBHO Pa3MHOXKAKTCS, HAHOCS CYLeCTBEHHBIN
Bpel pacTeHUsM. JIJIT KOHTPOJIS YMCI€HHOCTH U IJIsI
CHWDKEHUS TIOMYJSIIUY HAaCEKOMBIX B 3aUIUIEHHOM
TPYHTE UCIOJb3YIOTCS JKEJIThle KJIeeBble JIOBYIIKH,
PACIIOJIO’KEHHbIE €JUHBIM JILCTOM I10 TIEPUMETPY Te-
wauil (puc. 6).

YyacTHUKaM CUMIIO3UyMa ObLIM IpejcTaBiie-
HBI TTOCAZKY TOMAaTa U APYTUX PAacCTEHUN ceMelcTBa
MTacJIEHOBBIX C CUMIITOMAaMU MOPaXXeHUs BUPycaMu
u 6aKTepUsIMU, paclIpocTpaHeHHbIMU B bpa3uiuy,
MHOTUE M3 KOTOPBIX CXOJIHBI C CHMIITOMaMH, BbI3bIBa-
€MBbIMU BPEIHBIMU OPraHW3MaMu, BXOAAIUMUY B Eu-
HBIY TIepedeHb KapaHTUHHBIX 06bEeKTOB cTpaH EASC
(puc. 6-9).
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gall nematodes, Alternaria and other diseases. The
problems of controlling the spread of quarantine and
especially dangerous pests affecting tomatoes were
discussed.

On one of the Symposium days, a trip to the open
and protected ground tomato production of the Malun-
ga company was organized for the participants.

The Central-West region of Brazil, where the
company’s production is localized, is the second
largest region in Brazil, with climate zones ranging
from savannas to the tropics. Daytime tempera-
tures throughout the year are within 25-30 °C, and
nighttime temperatures are 10-20 °C, which is why
greenhouses do not require additional heating in any
season of the year. The main problems of agriculture
in the region are also associated with climatic condi-
tions — the prevalence of insect vectors and diseases
that reproduce effectively, causing great damage to
plants. To control the number and reduce the popu-
lation of insects in protected soil, yellow sticky traps
are used, located in a single sheet along the perimeter
of the greenhouses (Fig. 6).

The Symposium participants were presented
with plantings of tomatoes and other Solanaceae
plants with damage symptoms by viruses and bac-
teria common in Brazil, many of which are similar
to those caused by the pests included in the Com-
mon List of Quarantine Pests of the EAEU countries
(Fig. 6-9).
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