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Iowaitepeg evyapioties Oo nleia vo ekppaow arov emplémovio. kabnynty wov Ap.
laxwpo [loviedion, o omoiog pov E0woe v VKOIPIO VO OIEKTENPOIDOW THV TOPODOC.
EPEVLVOL DELYVOVTOS OV AP OPOTIWON KO EUTLGTOTOVI] OALG. KL VIO, THV DTOUOVY, THV
KaBoonynan ka1 tig vIOIEICEIS KaO O T O1OPKELD, THS EKTOVIIGNGS THG EV AOY® O10TPIPHG.
Kotéyovtog o10popetio aviikeiuevo omovomy ws amopolty Tov TUNUoTos ETiotiuns kot
Teyvoloyiog lepifailoviog, ae ouVOvAGUO e THY TANODPO TV YVOOEDY TOD O TOPELYE
O€ EPYOTTNPIOKO KO OKAONUAIKO ETITENO e WONTE 0TO VoL SIEDPDV® TEPOUTEPM TIG YVOTEIS

LoV, Vo, avarTOé@ THY ETIOTHUOVIKE OV GTOWN KOl KPITIKY OV OKEWT].

Ocpuéc evyapiotics Oo nleka vo exppdow elioov amnyv Ap. Mopioa Anuntpa
Toolaxioov, n omoio. ovvéfale xabopiotika oTnv EKTOVHON THG UETOTTUYIOKNHG HOD
owapifng. H winpng xaboonynon g, 1 opyavwon kol ol aoloUPIoSNTHTES YVWOCELS THG,
NTOV amopoITHTO. OTOLYELO. TO. OTOL0. GUVELOAAQY TNV 0AOKANPWON THS EPYACTHPLOKNG

EPEVVAG.

Télog Oa nbela va evyapiotnom v kvpio Aovkia Baoileiov koi oiovg tovg
ovvepyates tov Ivatitovtov ewpyikwv Epevvav, yio. thy mopoywpnon tov Gepuoknmiov
Vi TV OLEKTEPOIMOY OVTHS THS O10TPLPNS Ko yio. ™ Ponbeio ko1 vmoothpiln oe

OTOLOONTOTE TPOPANUO. KOL AV DTHPYE TO O1GOTHUA ODTO.



ITEPIAHYH

H topdra ivor pio amd 11g mAéov dtadedopéves KOAMEPYELEC TaYKOGUImG. Ot Kapmol TG
TopdTog yapoktnpilovral omd £va kadd Bpentikd TpoPid, Tov mepthapPdverl cliyapa Kot
BlodpaoTiKég EVOGEIS OTMG KAPOTEVOELDN, PALVOAKES EVAGELS, AokOopPikd o&D Kot dALa
Opentikd cvotatikd. ‘Eva onuaviikd pépog ™ GLVOMKNG Tapaymyng vroPaduiletal
ONUOVTIKA amd 0c0évelee OM®MG Ol OOPOUVKMOEL 7OV TPOKOAOVVTOL OO TOLG
edaoyeveic poknteg Fusarium oxysporum f. sp. lycopersici ko Verticillium dahliae, pe
EMAKOALOVOEG KATAGTPOPIKEG CLVETELEG UEYAANG OlKOoVOKNG onpacioc. H molvypovn
TOPOUOVT] TOVG OTO £50(POC OKOMO KOl Omovcion EEVIOTH, KAoTOUV TOV EAEYYXO TOLG
WwiTePa OVGKOAO LLE TIC YEMPYIKES TPOKTIKES VAL EMKEVTPMVOVTAL KUPIMG GE TPOANTTIKA
HETPA, OTN XPNON AVOEKTIKOV TOKIMAOV KOl GTNV EKTETAUEVT] EQAPLOYYT] YNUKAOV
QTOAVUOVTIKOV €0G(QOVE TOV cLyva dev gival amotedespotikd. Toa tehevtaio xpovia
duapopeg epyaocieg £0ei&av 0Tl 1 xpnon mapayodviev Proroykol eAEyyov pmopel va
AMOTEAEGEL P10 EVOALOKTIKT] ADOM Yia T dtoyeipion mokihmv £00pOYEVAOV 0GOEVEIDY Kot
E0IKATEPO TV AOPOUVKMDGEMV EVOVTL TNG AOVVOUING TOV CUUBATIKOV TPAKTIK®OV. AvTdg
0 BroAoy1Kdg TpOTOG AVTILETOTIONG PacileTon 6T YPNOT EMAEYUEVOV PLIKPOOPYOVIGUADV
™mg pocealpag ot omoiol Tapovcslalovy o TANOOPO OVIAYOVIGTIKOV HUNYOVIGULAOV
KATO TOV £00.POYEVOV TaBOYOVEOV. TNV Topovcd HEAETT), aloloynOnKe 1 LepOVOULEVN
KOl GUVOLOGTIKY EMIOPOOT) TNG EPAPUOYNC TV Prodoyikdv okevacudtov Clonotri kot
Strepse (Microspore Green Biotechnology) xotd ¢ poivveng g topudtag amd Toug
poknteg F. oxysporum f. sp. lycopersici kot V. dahliae, xoBd¢ kou 1 peténerta
a&loldynon g enidpacNG TOVS GTO TOLOTIK( KOl TOGOTIKA YOPOKTNPLOTIKA TV KOPTMV,
oe ouvvOnkeg Ogppoxnmiov. Ta mepdpato maboyévelng €dei&av 6Tt 10 Proroykd
okevooua Clonotri peimoe onuavtikd ™ coPapdtnta ¢ achévelng TOV PLTOV TOL
npokdiece o pokntog F. oxysporum f. sp. lycopersici, vrmodnidvovtag OtL ot
TOPOTNPOVUEVES KATAGTOATIKES 1010TNTEG TOAVOV Vo opeilovtal 6Tov TANBLVGUO TV
LUIKPOOPYOVIGLMY OV TEPLEYOVIOL GTO OKEVAGUO. XTNV MEPIMTOOTN TOL MOKNTA V.
dahliae, maporo mov dev mapatmpribnke peiwon g coPfapdtntog g acbévelag, 1
€Qapproyn Tov Proroykol ckevdouatog Strepse fondnoe ta eLTA Vo Tapdyovv ToV 1610
aplUd KoPTAV, YOPIG Vo LELDVETOL | GUVOAIKY] TOPOYMYY| GE GYEOT UE TO ApOAVVTO
outd. Ta okegvdopaTa TEPOV TG PLOTPOCTATEVTIKTG dPAONG TOVG, EMESEIENV CNUOVTIKY

EMOPOOTN KO GTNV TPODON O™ TG AVATTVENS TOV QLTOV UE VENTIKT TACT] 6TV ATOO00N

Vi



NG TOPAY®OYNG, KUPIMG OTIG eMEUPACEIS TG TPOTNG SLYKOMONG. Tlpokeévon va
a&lohoyn0el n enidpaoT OTO TOLOTIKA YOPAKTNPICTIKA TOV KOPTDOV TPOYHOTOTOW OnKav
TEPALOUTA TPOGOLOPICUOV TNG GUVEKTIKOTNTOS TOV KOPTAOV, LETPNONG YPDOUOTOS, OMKOV
SLOALTOV 6TEPEDV, OAKNG 0&0TNTOC, AvKoTeviov kot B-kapotéviov. Ta amoteAécuato o
O\a o Tepdpata £€1EaV OTL M EPAPHOYT TOV PLOAOYIKOV GKELAGUATOV OV 00N YNOE GE
ONUAVTIKES OAAAYEC GTO TOLOTIKA YOPOUKTNPLOTIKA TOV KapTdV. Q6T000, 1| LOAVVOT TOV
etV pe tov poknta F. oxysporum f. sp. lycopersici, 001 ynoe 6€ mo GLVEKTIKOVG
Kapmovg, kKupimg ot emeUPACE; NG TPAOTNG GLYKOUWONG, mOAvDS AOY® TNG
kaBvotepnuévng opipoavong tov kapnov. EmmAéov, n pdéAvveon tov IOV pE TOV
poknta V. dahliae avénoe ta eninedo @V OAMKOV SLOAVTOV GTEPEDY GTOVG KOPTOVG TNG
TopATOG, TOAVAOS AMOY® TGS vENUEVNG OPIULOVONGS TOV KAPTMOV TOL TPOKAAEITAL O TNV
avénpévn Tapaywyn atBvieviov ota ELTA amd TN dpacTnPOTTA ToV TABOYHVOL TOGO
KOTA TN HOAVVOT OGO KOt KATA T SLOPKELD TNG OTOTKNONG TOV PLTOV. LVUTEPAGLOTIKAL,
Aapfavovtag vwoOyn To OMOTEAECUOTO TNG MOPOVCOS E£peuvag Gaivetar OTL To
okevbopata Strepse ko1 Clonotri  égovv T Svvopkn Vo TOPOVGLACOLY L0,
TPOCTATEVTIKT OpAcn £vavil TV Tafoyovav TV adPOUVKOGEMV TNG TOLATIS KOl VoL
av&Noovy TV amdA00T TG TaPUY®YNS o€ BepUoKNTIAKES GLVONKEG KOAMEPYELNS, EVD
o paiveral vo emnpedlovV Ta TOOTIKA YOPAKTNPICTIKA TOV KAPTMOV. TO TAOIGLO 0VTO,
Yoo TNV ovATTUEN OGS OELPOPIKNG OTPOATNYIKNG EAEYYOL TOV QUTIKAOV 0COEVEIDV
QITONTEITOL TEPOLTEPM EPELVOL YIOL TNV EMAPKT] KOTAVONCY TOV OAANAETIOPACEDY TOV
Blodoywmv mopaydvtov pe to eutd, To Tafoyova Kot TV VIOAouTn PLLocEOLPIKN

pkpoPioxn Kowdtna.

AEEEIG KAEWOWA: TOpATO, PAKTAPLO TOV TPOAYOLV TNV AVATTVEN TOV PUVTMV, BLOA0YIKOG

ENeYY0G, E0APOYEVEIG LOKNTEG, AOPOUVKDOGELS
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ABSTRACT

Tomato is one of the most widely cultivated crops in the world. The tomato fruit has a
high nutritional value and is a good source of sugars and bioactive compounds such as
carotenoids, phenolic compounds, ascorbic acid and nutrients. Significant proportion of
total tomato production is lost due to vascular wilt diseases caused by Fusarium
oxysporum f. sp. lycopersici and Verticillium dahliae, causing economic damage in a
large number of producing countries. The control of fungal wilt pathogens is particularly
difficult due to the pathogens abilities to survive in the soil for many years and the absence
of effective chemical measures. Therefore, the management of vascular wilts is based
mainly on preventative measures and the use of resistant cultivars. In recent years several
studies have shown that the use of biological control agents can be an efficient alternative
strategy for the management of many diseases, including vascular wilts. This biological
approach includes the utilization of selected rhizosphere microorganisms that possess an
array of mechanisms to compete with soil-borne pathogens. In the present study, the
individual and combined application of the microbial-based formulations Clonotri and
Strepse (Microspore Green Biotechnology) was evaluated against the fungal wilt
pathogens of tomato F. oxysporum f. sp. lycopersici and V. dahliae in greenhouse
conditions. The effect of these products was also evaluated on the qualitative and
quantitative characteristics of the produced tomatoes. Pathogenicity experiments showed
that application of Clonotri significantly reduced the disease severity caused by F.
oxysporum f. sp. lycopersici, suggesting that the microorganisms of the formulation
reduced the disease symptoms. The pathogenicity experiments with V. dahliae showed
that none of the formulations reduced the disease severity, however the infected plants
treated with Strepse produced the same number of fruits as the mock-inoculated controls.
Apart from the bioprotective effect, the formulations reduced the adverse effects on the
growth of the infected plants. Nevertheless, important fruit quality attributes, such as
coloration, firmness, the total soluble solids, the titratable acidity, the content of lycopene
and p-carotene were not affected in tomatoes harvested from the first two fruit sets, by all
studied formulations applied individually or in a mixture. However, the infection of plants
with F. oxysporum f. sp. lycopersici increased fruit firmness mainly in the first fruit set,
probably due to delayed fruit ripening. In addition, infection of plants with V. dahliae

increased total soluble solids content in tomato fruits, possibly due to increased fruit
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ripening caused by the increased ethylene production in plants by the pathogen's activity
during plant infection and colonization. In conclusion, the results of the present study
suggest that Strepse and Clonotri formulations have the potential to confer protection of
plants against the fungal wilt pathogens of tomato and increase the yield in greenhouse
conditions, while fruit quality characteristics remain unaffected. In this context, further
research is required that would deepen our understanding of the interactions between
biological control agents, plants, pathogens and the surrounding microbial community of
the rhizosphere for the development of a more effective and sustainable strategy to control

plant diseases.

Keywords: tomato, plant growth promoting rhizobacteria (PGPR), biological control,

soil borne fungi, fungal wilt pathogens



