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LoEOLYOES30M B5dOMTOL oMM TsLOEGdO s 33930l F9Igd0 FoMygbogn
@5 296boeem 0465 @MJBHMMBEOL LBolifogwrm 99800 4om35¢oLobgdme 3oGMm39e-dgmeg
30 g3093Dg s 950930 Mmao0ls s LyEYgm bogddol Y3sMEA9bEHOL LbEMdsBy, 1939
Lo9gM5TMMHOLM 15FY3609MM 3bBIMGBFOLS s LOA3MBOIIDY.

30035305

LoolgM@Gsgom  mydol 06M3w03  Mgbmgmol  MgoBobyme  gmMbsegddo
3990d399690905 4 L5d93bogMH™ BsIOMT0. s FmMoL 2, 259mJ3994bgdIEos MgBIOOMIOS©

5 93960693 LygPMsTMMHOLM §MMboggddo.

©OoLYOGHS300L dMEYEMds s LEAMIEHMOS

Bsd®m™mdo  Fgagds  Tgbogeol, 6 o30l, 9 J3gmogol, 3 bMowrol, 6 OsyMmsdol, 81
600650 RGOS0, 51336900L, 9303965309900, 399my9bgdmwo
@O GIOSGHMOOLS O IBIMMIOOLHYD. BOdWOMYMHB0s FJYJdS 165 Lodsdem @S wMEbmgE
533MOMS  65dMM0Logsb. bsdMmdo Mmoozl 144 9390®L IBOMYOOL go69dy, sbeogls
©3bsM»0 30 23960bY.

659630l d0MH0050 F0bssMLO

30639 35330  gobboemos  LsBsdMEm s MbMIMHO oG IMSGHIOIWO
dmbs3999%0, MHmIgeoz boomger LYYOSML 0dErg3zs 0d  93GHMO®s  Fglobgd, MMAYOLYG
303MWMYP0MMO O BOGHM3SMMELMYPOMEMO 33093900 5430 BoGoMgdmo ibgoalbgs Mmls
dmbBHBgM - BB 3w EHMOgdbY. (Saccardo 1896, 1886, 1888,1902,1913; Diedike,1915;
Allescher,1931; Suheri, 2002; Srinivasan, 2002; Coventry, 2002; Toit, 2004; Stankovic, 2007;
Stankovic et all.,, 2007; IIumommmuxo, 1977; Ipakxosa, 1969; bumait, 1977; TerepeBHHMKOBa-
bab6asn,1987; Ocunsan, 1975; Ocunsasn, lllamupxanas, 1973; Cnemnes, 1897; 122. HeBogosckuii,
1911, 1912; Bopouuxwun, 1923, 1927; Boponos, 1910, 1922-1923; Cemamko, 1915; l'orunamsmiu,
1983; KBama, 1984,1985; Hebynmumsrmu, 1988; donunze, Kupumemamsunu, Pexsuamsummu 1978;
gobboggero, dgwos, 1978; dmdosdzowo, 1940; ULogzs®gerodyg, 1949; bobs@odg, 1952



00305330000, yo®r0dgersdzoeo, 1950, 1953; 4sbBogqero, bsgwrodzowo, a3mo@odzowo, 1957;
9030, MoMYsody, 1953; dgemos, 1952, 1953, 1967, 1969; Fqwrodyg, 1969; dxmemzsbodzoo,
1964,1964; 3936sd30¢00, 1973, 1996; @mod)g, 4o@odgwsdzowo, 1983; BRbwmdsdg, 1995;
©530m5dY, 2006; 5060dg, 1999, 2009, 2011, 2012, 2015, 2016, 2017, 2018 s Lbg.
©obgOES300L dgmeg ™380 AobboEIMw0s Fos s oMb SFsM0OL (J9o,
do9bg30,  bmyewm) 0690030 30OHMdJO0  (MOHMYMOR0s, 3000350,  bosIYygdo,

9396sMgMEMdS).
dgbsdg o030,  gdu3gM0dgbE Mo bsffogro, dmoEsgl 3330l MdOgIBL, 33wg30L
3sLoggdLs s 9gomEgdLs.

33w930L  md09dBL  FoMmBmoygbs Fdos s Fo0odmosbo  sFs0ol - Jgob,
3995H930L5 s bmeml 3mbo3035¢0E 3Gl GHIOOGHMM05DY 25303IEG0VIE0 dMbEbg -
050BgME0  3MEGHOId0 (oY m©dgbsligd®bo - 39OGHMBowo, 3moMEO, [ofs3s,
05M0X560; 35M3mLBYdO - 390330, BIMPY, MdOM; FBMTsbolYdMbO - bobgo, bom&o, 36sLo,
F5330; O0¥IEY353000Mm35660 - Bosms; x350mLsBbo - 30TdMLGHM, FoMbowo, dmwwmzo,
Hoh053)0; Jnaamlbsbbo - LEIGow M, MbOIHBNMTo, 60sbMMHO; FMAGOLYGIMBO - JMyMs, 30GHO0)
B9 2930391900 BmZM39560 935009d900.

33930l 3sLogrgdo

290mygbgdmo  a3Jmbs Lbgoolbgs bgwbsfiym - @sbsys®gdo  (M95gEog9d0,
AsLoengdo,  bgelofymgdo,  535M0GHWMS,  FYOFId0);  BOMNMUIBODLMIBIOL  350069@0,
9036mb3M3900, MYOHTIMLEHSGHJd0, B3O BMMO LLlHimGm9d0, 396GHM0RMYJd0, FOBROIEO S
30MmxzglombsmGmo  GmGm 359965, 139dGHOHMBMGHMIgGHM0 ©s 0bFIMbgBHTo BsGHwo
33309396900, B60300J30, BOMEMYOMOO 3619350530, T9dolbrMgdgEo 53565EJO0
Lbg.

33wg3ol 9gomEogs - 53 ™380 obbowrmos gdol ©sddsggdol  dgmmgdo.
LodmPom FgLErmeEgderos 2016 - 2018 Hargddo 3509930l Imms HYLMeggEols Lobgerdfogm
16039MLOGHYGHOL F3gbsMYMS (330l IBMEIEHMEO05TO0.

303M@MAOMM0 5  BOGM3SMMEMAO0MOHO  350M33¢093900  F9MTMEHMo  figlom
98090065090Mm©s 0 s Fo0odm0sbo 5F560L  dMboEodswodg@Bgdolb (Jgs, 9995bg30,



bem) g GgMoE™mMm0sby, sfygdmwo sMg 2oboxbyeosb, dgdmeymdols Bsmgeroom.
L5 FoMMYOOLHTYOM 35B9MGdOm TJMBI30m A5TM33eg390L (396560l 392939300l dmgero
3960m©ob dsbdowby.

dsboEol 9a0Mm3905 @S 9b5EP0B0o bEgdMms (36Mdoo Igmm©gdol (bumait u mp., 1982;
Benukanos u zp., 1980; yzxa u np.,1982; Mumycrun, Emues, 1987; Foster, Mueller, Bills,2004;)
399my9b9d0m. 300EbI3EOM 99350 YOEo F3gbsMol Lod3EHMIYOL (W3Mds, 3B0ROIZSGOS,
F36mds, wodosbmds, 6930MmBo, Mmdo, gowgdo, Lodbogby, WIRMMTS30, JwmOHMbBOo, BmBs03s
s bb3.); 394003980 993500900 9396560l dofjolbgs s dofolidzgs mMPsbmadL,
396960  9BH039GH0MJO, TobOEEol  35FYMOWNME O IVMOIBHMOON  5F)F53905L,
396050M0B5300l,  BoJLogosl,  Fgbob3oL,  O939IOME @O Y9350 3gbaGIgms
0 MB56Mm9mdoL gRsligdsl;;  3M0EBIZOM H535YOIMS Fob30M5MGdOLS S 3039 gdol
063 9bL03MdsL, 93mbMToN® BoGrowls s bbg.

903030m@E0L ©33930U5L 25dmYggbgd o ogm bbgoalbgs byM33939d0 (Saccardo, 1896, 886,
1888, 1902, 1913; Bacunwenckuit 1937; Ilupomnmuko, 1977, 1977; Cemenos, 1980; Xoxpsakos,
1984).

bm3mgdol LoLEGYIsGHOIMNMO LY, (395W3gMo FoJumbmdomMo ghmgrgdols Jobgzom,
d0M0mMoo© d9y9b00s JormEgmols s wgRwgmol (Mosrep, Jleddaep, 1995; Watanbe,
2000) 8obgz00.

090l 250m, Mmd ULbgoslbgs 93319350 - LoLEGYIsGHOIMBO  To3MBOMbEH M
3050980353006 Bbgo@olbgs 356056EL 0deg3s, B39b 130MEILMdS J03560F900 Jbmageomdo
5000MgdMmo  dg3bogmol,  syMmombiol  Jwsbogogzsgosl  (Agrios,  2004),  sby3g
30b9wddw356gegm  Mobwmgbo  ormygbgBHozMo  3sbogB0ZIE00m,  MMIgE0o3
3009005 J03MEMAMS 67-9 LogMHMIdMOOLM 3mbyMglbyg (Hibbett, David S.; s bbg.; 2007).

GIESMORTON B3I IO Q55350099900 250maf3930 bem3mgdoL
39360(390985/256300000900L 063 9bLOgMdsLS o  Fogbgmdsls  gomzgwoom  Bdszmgols
(Uymakos, 1974) dgom@oom.



30l 990092900 93993539005 590530 3wMs® (Bombd, 1966, 1995). Bo@sMgdwero
©mbolidogdgdols  domermyon®mo,  LsdgmEGbgm s  93mbmdozMEo  9839JBH0BbMdS
296L5BO3EME0s FgLodsdolo gmemImewgdoom (Crenanos, Yymakos,1972).

3md03600L ©MI0bsbGHo 935090900 Phytopthora infestans, Ph. Parasitica, Alternaria
solani, Fusarium oxysporum, Fusarium sp. nov.) {obss0809y 25909496930 93memy0)OHo0
MBogMMbM  dMHIMOL  doMEWMY0IMHO FgOMPO, 39MIM, FdMmYgbgdos BdoMm3MG35MdE0
»O0m3LO*.

6586030l dgmmbg 0530 gbgds dmEBgYE-850BIMEo 3EEGHWIMIdOL Lrmgdol s
bem3eml dbgsglo meysboBIGdOL sbslnsmYdsL s Bo3mdom@Eol sbsenoBU.

39006335, M3 oo @O  FoodmM0sbo  5FoMOL  dMLEBHBYM - Bs®BgMEo
3MEGHMOIO0L  Jogmdom@s  15305m© 8O0 5 FMOZ5RIMOMZ560s, 653
©5393006090M 05 MHJR0Mmbol  OMAMOE  MOMYOHIR0sDY s BosoyM-3e0do@ e
300Mm09dbYg, 0l °AOWMdO03 s TgIMmGHsbow  I3gbstrgms  x0Tgdol  LodMO3wgBY.
©O90LsmM30L B39 J0gH s0MOEbos d03mdoMmEHOL 151 Lobgmds, 14 gm®mTs. Lr3MgdoLs S
bmgmb L3O MMRE60BTGOOL Jo0sbo F9850A9bWMdS go9M005693wos 3 Lodgmmdo, 6
3969mxz0wgdsdo, 13 3slido, 17 Gogado, 24 mxsbls s 54 9356030 (EbGowo 1). LobgmdMogzo
09095003960 Mm30m 439e9Hg E0IMO F5BYMB0Gdss S13MmT0(393Jd0 -Ascomycota, HMIgo;
596MH05690L 113 Lobgmdsls s 14 gmEAsL, 500 FmMOL, 92 Lobgmds s 7 BMMTS 565dMETMEo
bm3mgdos, 969  ©IMEGIOMIo3gBHgdo - Deuteromycetes. 0530560 LoIMS3w000 obObO
30639 5@PO0WDHBY 90056  Lbb3zs  ©@bs®Bgb  Lm3zmgdmsb  Fgo®gdom.  dozmdom@ol
9653500 x9MOM36900m5  ©s  FMO35¢MOo3bmgbgdom  TgmEg 5P DBYs  A9bYMIBOEIdS
m®3039@9gd0 - Oomycetes, O®MIGedog 399005693905 Lemgml Abgoglio MmMA60BIgdol 20
Lobgmdos. obgmxzowgds d9HBowomdoig@gdo - Basidiomycota, {o6dmygboos 13 Lobgmodoom.
y439wsbg 9fo6o©  259m0ymemqd0sb:  gobgmzomgds 3963mBms - Cercozoa (3 Lobgmdo),
bogmdogg@gdo - Zygomycota (2 bLobgmds) s  JoG®owomdogg®gdo - Chytridiomycota (1
Lobgmdy).

Bl bgem-dsmBYMEo JMe@Enmgdols iem3mgdol s bimzmls dlgsglio meysbobdgdols
Loli3do¢ 037960 LEBHMMIGHNIOS s Lsbgmdsms Y%o-9m0 BotmEgbmds



gbGMogo 1

bsdgg3e 396gmz0emgds 3o 600 axsbo | 33500 Lbsbgmds |gm™Ts | LsbgmdsmS
%-mo
65020006
Rhizaria Cercozoa Phytomyxea Plasmodiophoraes | 2 3 3 1.81
Chromista | Oomycota Oomycetes Peronosporales 4 6 20 12.12
Fungi Chytridiomycota Chytridiomycete | Synchytriales 1 1 1 0.60
Zygomycota Mucormycotina Mucorales 1 2 2 - 1.21
Ascomycota Leotiomycetes Erysiphales 1 5 14 5 11.51
Eurotiomycetes Eurotiales 1 2 3 1.81
Leotiomycetes Helotiales 1 4 9 5.45
Microascales Ceratocystidaceae | 1 il 1 0.60
Dothideomycetes | Capnodiales 2 8 25 1 15.75
Pleosporales 3 9 24 3 16.36
Sordariomycetes | Hypocreales 1 5 25 5 18.18
Glomerellales 1 1 11 6.66
Botryosphaeriales | 1 1 1 0.60
Basidiomycota Urediniomycetes | Uredinales 4 6 13 7.87
Ustilaginomyces | Urocystidales
Agaricomycetes Cantharellales
Atheliales
Legem 24 54 151 14 100

339090l ImEOL 439y dgBHo Lobgmdoo godmo®mbggs: Fusarium (13 Lobgmds),

Colletotrichum (11), Cercospora (10), Phytophthora (9), Erysiphe (7), Peronospora (6), Alternaria

(6), Ascochyta (6), Uromyces (5) s bbg.

33w930L md0gg@oL 22 Lobgmdols 9339993 I;39b56Mgms FmMol yzgsg dg@o Lobgmdol

bm3M s Bmgml Aboglo MMY60BIGO0 0IBEGH0ROEFOMYINNWOs 39OGMBOWDY (28 LobgMdy).

27 Lobgmdom gMMg 5EAO0WDHGS 3doEME0, bobgbg MgaoLEBHMOMGdIMWOs

17 Lobgmds,

Bom®OHbg s 30FdMLEHMDBY - 14-14, 30EHODY O 30LDBY - 13 - 13, FoObowdg - 11, doMox 6By

Q5 05MEsHY — 10 — 10, BsOBID 39 EHMHJODY 9OPGMEo Labgmdgdo.

50539 0530l d9mM9 §39075380 A56bO 05 F03MBOMEOL 1 sbogro Lobgmds - Fusarium

sp. nov. 89336096900LsM30L, HMIGELSE SbEO3L BsGM OOFbMDO.


https://en.wikipedia.org/wiki/Didymellaceae
https://en.wikipedia.org/wiki/Didymellaceae
https://en.wikipedia.org/wiki/Glomerellales
https://en.wikipedia.org/w/index.php?title=Glomerellaceae&action=edit&redlink=1
https://en.wikipedia.org/wiki/Botryosphaeriaceae
https://en.wikipedia.org/w/index.php?title=Urocystidales&action=edit&redlink=1
https://en.wikipedia.org/wiki/Agaricomycetes
https://en.wikipedia.org/wiki/Cantharellales
https://en.wikipedia.org/wiki/Atheliales

dgLs3dg 3909380 3my3560¢0s J03MBOMEOL 4 sboeno bobgmds Lado®mggarmdo. glgbos:
Phomopsis alnicola - Allium cepa-og, Ascochyta lycopersicae - Lycopersicum esculentum - g,
Coniothyrium sp. - Lycopersicum esculentum - g, Macrophoma Iycopersici - Lycopersicum
esculentum - ©g.

dgmombg Jd39msgdo o6bowE0s 9F9MOL ozmdOMEHOL 24 sbogro Lobgmds. glgbos:
Phytophtora cactorum, Penicilium lanosum, Sclerotinia porri, Sclerotinia Sclerotiorum, Botrytis
byssoidea, Botrytis squamosal, Mycosphaerella allicina, Cercospora duddiae, Heterosporium allii-
cepa, Ramularia tulasnei, Cladosporium musae, Fusarium avenaceum var. anguicides, Fusarium
sporotrichiella Bilai, var. sporotrichioides, Fusarium sambucinum, Cylindrocarpon album,
Verticillium foexii, Verticillium lateritium, Colletotrichum circinans, Colletotrichum
chardonianum, Puccinia caucasica, Puccinia petroselini, Melampsora allii-populina, Urocystis
cepulae, Phytophthora porri. L5JoGMZIMBs S 5F56M0L  J03MdOMEHOLIMZOL  s©bodbE
000Mg2Ye LobgMdLL B3l I3y OFbMDBO.

dgbyomg 5380 256boEros dbEbIME - dohgMwo 3N EMOIdOL ©EMI0bsbE
Q5593500909%0.

39OGMBowo - Solanum tuberosum L. Lobmgwm - Lsdgm@bom  390@GMOgd0sb

390GMBoL oo o F90wdm0sbo 5FoMoL ImMLobegmdol 93mbmdozol 99633303900
Logdgdo 306390 SEYOWO  M35305.  B396  Bogd  J9OEGHMBoOL  3MEEHMOSDY
M930LGHM0MOME0s  Bm3mgdols s BLmgmb ALAs3Lo MOY6OBAYGOOL dgdgao Lobgmdgdo:
Spongospora subterranea, Pythium deliense, Phytophthora cryptogea, Phytopthora infestans,
Synchytrium endobioticum, Mucor sp., Gibberella pulicaris (Fusarium solani), Botryotinia
fuckeliana, Mycovellosiella concors, Cercospora solani - tuberose, Polyscytalum pustulans,
Sclerotinia sclerotiorum, Aspergillus niger, Penicillium citrinum, Botrytis cinerea, Alternaria
alternate, Alternaria solani, Fusarium equiseta, Fusarium crookwellense, Verticillium albo-atrum,
Verticillium dahlia, Helminthosporium solan, Colletotrichum atramentarium, Colletotrichum
coccodes, Septoria lycopersici var. malagutii, Macrophomina phaseolina, Phoma solani-cola f.

foveata, Rhizoctonia solani, Athelia rolfsii anamorph (Sclerotium rolfsii).



500y, MM 45dm3wgbo 3omMYgbgdl Mol ™I0bsbEGHMmdom, 96w GsGoOM
293039Wgdoms s 3936g0mdom, 3003900 SYOWDBYS  BOGHMBAHMOMDBO, OHMIEOl
299md(39300 bLmgml Abgoglbo mMsbobdo - Phytopthora infestans.

306335, Mmd, ULbgs ©553500900L5g90  9oblbgsggd0m, BoGHMBEGHMOMBOL  FsOHOM
39303995l bl MHgmdl  ymowo, boligrosbo s 3000560 530bo. sBgo 3oHMdYdTO
39OGHMBoolL  3939H930M0  MmERbMmgdo  dowosbs bdgds, bmwm  GHMdgHYdo  3gds,
000056Md5d0 BMMgd0, VIHM ©s FH1YOIMI00 BOGHMBEGMOMDBOL J0dsMm F0dWGO0sb0s.
29903065609  9d9ob, 99350 BsDY  “BoGMBEHMMS  LEHOYIBH™MO”,  (Phytophthora
destructor), 990mb3930000 56 5GOL IMJIG)eo.

BoB90M9d0 dmbo@m®mobyol (2016-2018 §f.) 99990 ©s0b©s, HMI 35OEGHMTBoEOl
R0GMBGHMOMD0 360303503 BHd0L  F0bIO30m  HMOMIBIBIMO  Q93MEILIOOMS O
06@9bbomdom  25dm0oMBg3s. Yzgwsbg  Fomoo  203MEJwgds  90obodbs  boyermls
3160303503 gBHTdo (0saGsds 1), M3 92%-05. dmobgzdo - 74%, beerm GoGHMBEGHMOMDBOL

439wsDg bogargdo 4930339 gds, 35%, 500bodbs Jgsdo.

356 B0wol GodmBGHMOMBOL 4936 3gegdol 0bEgblogmds %-3do

9d460303semo@gGgdol dobggom
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boeoml  396o3odswodg@do  sbg3g  Fomowo  50MBbEs 5350 gdOL  gob3z0mMYdOL
06@&9blbogmds, Losi Jolds 0bgdlds 65 %-b Josmfjos, 393G b53wgdo 3o Tmsabggols (35%)
@5 Jgob (32%) 31603035¢00@ 93030 (0526535 2).
356EM5B0ol GodmgGHMOMmBol 45300050900l 06EIELoMdS Y- 8o
dmbo3035¢00@GH9GHgd0L dobgz00,
O053M395 2
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by 3oyobgzo Jocoo

0533063909035 (3boym, ™A Fgbsbgol 306900  39OGHMBOEIOL  IBOIBYIME
GNM09M90DY 3000560905 Lmzmms 3mblmMEodo, GMmIgwoi 99agds 11 Lobgmdolbogsb
(Alternaria solani, Aspergillus niger, Botritis cinerea, Fusarium solani, F. moniliforme, Mucor sp.,
Penicillium citrinum, Phytophtora infestans, Sclerotium rolfsi, Rhizoctonia solani, Rhizopus
psapzzh). obobo byl Mfymdgb GdgHol 3mdol sBJsMgdsL.

390EMB0OoL MI0bsbE) 9350390l TGOl Fgmeg 5SRO0 B 39OEGHMBOWOL 30dM -
Synchytrium endobioticum. Q5535090  GHMOJMHJPODY ©OoEO  DBmIol  3MOIoLYIMO
0o60mboddbgdo  Bbgds,  MMIWgdoE  @sLLHYoldo  35@eMgdo 96056,  Lodobol
356 3300LMEYbs, 8999y sbEIMID 0BMPIO0s6 s bJoMs 08 BMIsL s¢fig39b, MH™I
3MmOdo GdgeHy MROM OEOS. JOMLY s 03539 GHdgHDY, Tgbodegdgeos, Msdwgbody
30®do Fo6H3moddbsl. 9995 dm3yzgds GHmdgMgdol qliG®Mwdaos.

d965b30L 30MHMdJdI0 OO 93MmbMT0MHO DB0sbol FmIFBbos  J9OHGHMBool FIGswo
L0330l 2odmd(jgg30 Lbmgm - Fusarium solani. HMYMOE 06033939, ©993950Y0s 0D



AGMOIOD 5OLYOMEo d93960379M0 EIB0BIOOL 5YOE0IB 0fygds. aLsfyoldo 0bggdsos
65039 LOI3GHMAL 6O 04935, 990 30 9935YOOL RO BsODBbOJgds s JgPdo

039736935, oL 20dm3 YOOl Dgs3oMHBY wods BBYds. gl 356536900 M9bIMD
OIS S BOdMEMME FMYWO BHdIHO 39dd.

IBMBEGHS, O™ GHOIMGO0L  3MBL,  FIWIIMIO  3939BGOIO0  MOYBMgdOL
F36m0sls o bdmdsl 039396 99990 3smmygbo Lmzmgdo: Spongospora subterranean,
Rhizoctonia solani, Oospora pustulans, Vericillium alb — atrum, Fusarium oxysorum f. Solani,
Macrosporium solan, Alternaria solani, Cercospora concors.

3c8om®o - Lycopersicum esculentum Mill. 55330093 GJOM0GHMO05Dg, 35BLs3MmMgdom
Jool  dmbobgmdol, Lss®lgdm FgoOmmlb 3mdom®o FoMdmoaqbl. B3z9b dog® dsliby
©930LGHM0MYOMO0s Lemgml 24 Lobgmds. qugbos: Pythium debaryanum, Phytophtora infestans,
Ph. cryptogea, P. nicotianae, Mucor sp., Aspergilus niger, Penicilium citrinum, Oidium
erysiphoides, Oidiopsis taurica Salm, Verticillium albo-atrum, V. daltliae, V. Iycopersi,
Cladosporium fulvum, Thielaviopsis basicola, Fusarium sp. nov., Fusarium oxysporum f. sp.
Lycopersici, F. oxysporum f sp. radicis-lycopersici, Alternaria solani, Septoria lycopersici,
Botrytis cinerea, Ascochyta lycopersici, Sclerotinia sclerotiorum, Rhizopus nigricans, RAh. solani.
o dmMob, yz9wsbg BoOmm 3o369mdoms s 393039 gdol Lobdomom gsdmoMbgz056
b90mo dmyzsbowo Fusarium - obs s Verticillium - ob (o®3m3ogbargdo, GMmIwgdos
3303600l 3HM5g9gmdozmBMO F36mdsL 0)39396. 33gbsGOLsmM30L 49BLO3MIMGd0 Lsdodos
RMDBIOOMBNYWO  F3bMds. 953500900l 45dmI)393000 goOMeEMaool Tgufogersd a30B39bo,
OMd Y439wsbg FoOMMO 293039 0wos Fusarium sp. nov.  (56%), 9969 5Qy0HYs
Fusarium oxysporum f£. sp. lycopersici (41%), 653009050 293039 gdwos Fusarium oxysporum
£ sp. radicis-lycopersici (13%) (0536535 3). 9Ju39M08963H 9035 30B3965, 0nd Fusarium sp. Nov.
4395D9 AslMmOM0Z35055 393039 JO0 5F5M0L (LoJoOMZg ™) LBdEHOM303w9 Bmbsdo.

30800300l BMBsMOMBHYOo F36mdols g99mdf3930 (39¢397I0 Lsbgmdgdols
393039egdol Y0-w9mo 3sh39b90egdo
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Fusarium sp.nov. Fusarium oxysporum f. sp.  Fusarium oxysporum f. sp.
lycopersici radicis-lycopersici

b3 9396969 bsHowmdMH03500 IB0sbJdIMWwo, 85d0b Tbmerm gMogMwo
09U39905 V935 Oo. 0d Tgdmbgzgzsdo, OHMEILSE I39bs6g M339 WI3F3Bs0s, Bs30b
bemgem MBOM  5309B0wo BJds O JNE0sbs© VIOML  FMOFJ-dmF3m356 LoliEgdsl
90390800 53Lgdl. Slgmo MIOML,  BMZ35MPYMds BgLZOL YgoEsb, dogE  MIOH™UL
MBBYdS WMYBO. B350 BgL30L Jgedo Bserg dzMgds s FgMdbosbo Bofogro dmdsgm
99539H0MBdL 09 @dl.  Bogme3gdBg  ©99350Jd  09330639we© 96 dgodRbg3o,
090pamddo  ©s3foxngdgeo bogmaol Bwdol dbMHOIE 033w gds BgMo, MLLYE dm3yzgds
Bogmazgdol bdo®o (33965, ®Md3s gu 3OMEgbo MBOM 5G], LoA3EBHMIgOoL sBgbsd©I3
390603690s.  LodHoxzol 3Mm3gLdo sMBYbowo Boymagdo MBOEEIdY, 9BIMIL 390y o
dmbs3m0LROM—MTs3m BoxJo MZ0MMY0Y, SO Boygmagdo OELLBL MRYdS d39bstgBy.
099930 bs3molggMo goxdol a39M©om 99obodbgds sligzg Lbgsolbgs FgxgHOMOOL
658309034560, Bmyxge oo dncMol LsHBPIIMO JMds S FNE0sbMdIT0 Bogmao Lbgsslibgs
39839600md0l  bdgro goxdom 0xsMgds. SBgmbsoMos 0ddbgds boymaol Lowsdderol
390mdf3930 LMZMMS 3mbLMmOE0Mdo, MHMIgEdoi ImbofloEgmdl  Lmamgdol 7 Lobgmds
(Aspergilus niger, Mucor sp., Phytophtora infestans, Penicilium., Botritis cinerea, Alternaria
solani; Rhyzopus nigricans @5 Ubg.). 5330603909335 93063965, MH™3 3mbLm®Eowdol
Po68mddbs ofjygds 35906, GmEabsg 359M0oLs s 0oL 3H93gMoEWes 24-©o6-30°C-0y



50093L, Mm3GH00oEm0 39a3gM0GHMMS osbErmgdom 27°C. 3mbLmME30mdol Bsdmyswrodgdsl
bgal  MfgmdL 51939 Fowoo  BYbosbmds  (90-95%). L3gE0ooBs3o0l  Fglfogrolsls
50396005, ®MI LML 1B3gE0o0BI300L B3gIBHEMO Bs3TIM® OO, WH5350JOOLICIO
Bogargdo  goddengs  dbbgombogmas  s@AO0WwMdM030  x0d9d0 — 350LGIMHO, bmem
390569000 258dwg 50dmBbs 0bGHMM30M9dMEo i3M0wbigmgs 30d06H0©IdO0.
331939985 33063965, MM 5656530900 B0osbol dMdE9b0s 3mBoEMOOL BOGMBEHMOMDO
- Phytophthora parasitica. Q553500005 ©3M530M9Ls@ LobgMyggdTdo b6 653390090bg ooty men
6962909 236300905. 040 SboWPSBOH 50TMbs396900L Fgugol ygeol Lowsddwgls ofizg3L 0d
OML, OMEILSE 93965M0L Yarm®EHo BsBo Jumz0woLsgsb T9gds s IgMdbols dgdobozmeo
Jumzowo xge 30093 39630MMYOMWO  5G55. BOGMBGHMOS MINO3MYLs© INBOHOWO
Y4mOGHoL 5350905  0M3Yds.  ©O935QY0S  MIMIZMLO©®  YwmOHEGHol gmdol  0d
Boffoo@sb ofygds, GmIgeoi dofiols J3gd 6oL dmdsgmero, b dofomss IBIOEo. qbs
29dBHo  0dolb  3sb08bgdgw0s, OHMI 935 JO0L  45dMAN3g30  MOYSBOBIo  Boowsydos

33900 s 3060390 0b6x39J30s 939bsM0L J39s bsHowosb 0fygds. 350
306395  Yo30LBGH ool sBgbl, MHMIgEoE MbEIMbMmdom  3M(39e©YdS, MMYMEO;
39030355, 09 gmdEOo 45M39dm. @ods 39MGH039WOHO F0TIMIII0D MBOM
LGSR0 300000905 s bBoMo 1s3dom Lodowwgdg3 S©OL — 30639 IMbEWSAY.
0030005, 0O F9dmbz93980(399, MMPOILSE @ods FoLlEEIds 30039 IJMbelbsg @
306390 BME9gd0 ymb{gdbgooa 29wool. mMm0gg 99dmbgg3530 Ys30bx3gMO Eods Mgemls
396(399™ 5943L 9903w gd0 S 535 F3965ML M96MIBMBO FobdMds IMLiEI3L bo33w93
6930mbdo Boymxzgdol 935009053 Lo3dom Lobdo®oom 93b3zgds. bogma®Bg Abwgds dmdo,
dmbs3MoLbROM  — y530LGBIOO OO WSJ900. ods LHMIGI® 0BMEIOS s Jmgeo Boymaols
@3md5L  0f)393L. @350 Bogmaol Jumzowl xqM Boas®mo 3MBLMLEHIbE0s 5g3L, bmerm
39999 Lbgs LE3OMBOEGHYIEO MERBOBIGOOL ILIbEGIOL godm, JuMZ0w 0o 3905 s bggwro
10330l LOA3EHMAL 0deg3s. SLgMO bogmzgdo LEMIRs® (33039.

2017  fogl, dJgool  89boE03swodg@ol o3 gfedwsg  BoMNMdYdbY
Q5935Q0900L 2536M(39egds 65 — b 85 %-0g 290BsM, bmm (35¢399w 653390090,
Loo3 Pargdols gobdsgermdsdo 9gHmo s 03039 SEAOWMdMO30 dbgowbsgmas x0d9gdo



06339009, 356L539PMJd0® 30 JoOHMMEo F5MEOLGYMO, 100 %-09 50fg3l. s935JdOL
Sbgmo  Boeoeo 8583969990  gob3doMmmdgdmo ogm odom, GmI 2017 fiewols Bosgbmeo
390moMbgms  Bdomo boewgdom @y 3590l Jopowo FHgbosbmdoo (85-90%), Gog Lemgml
396300056905—953M3909d0LOMZ0L bgarlisgMgero sdmBb..

3mdomMol  Ubgs  ©@MdobsbGHo 3500096900056  s0lsbodbogos:  bogmaqdol  dsgo
L0330l Qodmd(j39g30 - Alternaria solani, FmEGOOL WoJosbmdob - Septoria lycopersici,
Passalora firlva s bbg.

0¢4®mo - Cucumis sativus. 303G aodmgmgboer bmzmgdls  (Pseudoperonospora
cubensis, Erysiphe communis, Sphaerotheca fuliginea f Cucurbitae, Oidium erysiphoides,
Alternaria cucumeriana, Colletotrichum lagenarium, Ascochyta cucumis, Sclerotinia sclerotiorum,
Cladosporium cucumerinum, Rhizoctonia solani, Verticillium albo-atrum, Fusarium oxysporum,
Botrytis cinerea) dcm®ol, 439wsbg 15dodo s FIOMME J93ME3IC GO0 30GHGOL FOSJo -
Pseudoperonospora cubensis s 30360 bosgo®o - Erysiphe cichoracearum f. cucurbitacearum
Qs Sphaerotheca fuliginea.

F6odob  890mbgzg3s80 993509008 306390  60dbgdo  BMMWGODY  300056©YOY,
OMEOILYE 0G0 XJO 30093 3 - 5 FMOEOL FoHBsT0s. FoMPS BMMGIOLHS, odmdfz930
55390090l 5369039 30GHMOL bagmxrLss, MHMIEgdbY3 3OS odgdo BBYds s 93500
SOPOWGO0 3909.

Bog®ol d98mb3935d0, 99350900l Lod3GHMdo - BogMobxgmo Roxydos, MMIgEos
XIO (3935039 MORbMGOBY 30560 ©Gds, 890y 30 93396969 Wb 0FBIMYOS.
Bog®olgngMo 3oxdo Mbsmsb g9l 033zeol s dmwmlb dwdo BsgMolggmo bogds. 0
OML BMoOME0 BYEIds s SO bdgds.
d500M0xb0 - Solanum melongena. d>500MOXBOL 3omMYgb LM3MYdL FmEol LyHoMmbHBEo
B0sbol  ImIBHobos gmdm3bobo - Phomopsis vexans, ©H™Igwog 3bmdowos  bogmazol
105330l Lobgfmgdom, MMIEs 23bYds 5BMbsE9690BYE, VWIOMDBY, BMMWYdDY
bbg.  50dmbszgbgdol  935gdol  OML  bgds  h3gMgdmogo  bghagdol  Fofiggbo.
50dmbozgboll Bgligol ygemol sHB0sbgdol ML y4gwmsb w3gds, 37O 3OOl bwgds



dmmb 0g3g39. LBmaml 85369Mds Ma3®m 0350 Lohobms Bagmaol ss35wgdols d9dmbgggsdo.
BoymazBg 6599609 ogol 49901056900l @OHML  dmgero bogmao w3gds.

3600836903560 B0osbol ImIEobos sen@GHg@bstrombo - Alternaria tenuissima, H™IGEXOO3
ROOEGOLS 5 B3gMmz3gdBg 5BBL JOMAsEME odgdl boggMmzsbo goxdom. ss35wgdwo
RMNEGd0L 0O bsfoero HIgds, bmerm Boymagol mmomddols 26-30 % a39M9ws bgds.

05MOX DL 55350090L sU93q Verticilium melongena, Verticilium albo — atrum s V.
dahilae. 553039 3MEOBSYR0S S BM635¢00 T(3965C0OL F36MdSL 0ff393L.

JooObowo - Beta vulgaris L. 356bogwbg go0m3wgbowo bmzmgdol 10 bobgmdosb,
39397 Hagddo MGl LogMdbmdEs® 553500l (39M3ML3MOMbo - Cercospora
beticola, o030 03936 FMOOL  BsgMOLRIO  JosbMdL.  I3ghsmOL  BOsbYdS
39bbO3MMMgdom bgds 03 Hergddo, HmEaLsg 3000560 M0 @S FJIMJO0 IBSEO
H9939M5GHM55. IOWMD 5000 FoMbowbg, 935000l olgmo 8dodg BMOIJdOE
33b3905, MoLsE FoObwOL J390s BMMWGdOL dosbo bBIMds IMm3g39ds. 993500 9d0L
3963000560900L5 @S 25d0gMHgdol EOHML odgdol Mosbzo dwoge Fo@HMWMBL. BmmEol
R0ORoGS 0bg 03905 odgdom, MMI  IDErosbs BIgds. 4o06M335, MMT 0¥ 935G
LodMom LOdEW0gMOLYY, §.0., Mo gdol 50-60 %-05 9350JOYI0, 35d0b Jmlsgscro 18%-
0 b53egd0 259mol. deogMHo 9350gd0L G9dmbgg3sd0 30, M3 BMmEgdol 80-90%-05
29db3o60, Imbogseo 35%-01 6530gd0s. bbgaalibgs wsdosbmdsls 0fi39396 Lmgmgdo: Pleospora
bjoerlinglii, Ramularia beticola, Ascochyta betae, Alternaria alternata ©s Ubg. bs3Mol
250mdf39300 Erysiphe communis £ betae, 35650 - Uromyces betae, 396H9bcmb3mMmbol -
Peronospora farinosa, 596H2900L 13930L6  Losd3wol - Thielaviopsis basicola > Pythium de
barianum, do®b396930L 00RO W3MdsL 0()393L - RhAizoctonia aderholdii s lbg.

3M3dmBGm - Brasica oleraceae L. 33dmbG™M 5350000905 153050 36635¢0M03bM3560 o
3M935¢0xgOM3560 Lmgmmo s Lmgml  Abasgbo  mOYSBoBIgdom:  Olpidium  brassicae,
Plasmodiophora brassicae, Peronospora brassicae, P. parasitica Gaeum, Phytophthora porri,
Pythium debaryanum, Albugo candida, Erysiphe communis f. sp. Brassicae, Pleospora betae
Syn.: Phoma betae, Thielaviopsis basicola, Fusarium oxysporum £fsp. conglutinans, Botrytis

cinerea, Sclerotinia sclerotiorum, Rhizoctonia solani. ®gyoLGHM0MgdME Lem3zmgdl dmeol


https://en.wikipedia.org/wiki/Synonym_(taxonomy)

15330930 ™d0gIBHOL EMA0BBEHO Lobgmdss 3JMAdMUBEGML Togyqbs - Olpidium brassicae.

553500909, )Ygdwo 0030l BsDB0EIL, d3gbstol LEWMW BsdMYsE0dgd5d©Y 30bgds.
bdoMo  sGHIMLBgOMwo  bogngdgool  90mbgzg3zsdo  ©9939Gds  MBO™M  FMDBOHEO
939bs6M990Bg3  9006036gds. 9350 Jdo F39696g 396M393L BHMORMOL, Y30mEIOS S
093939 B9gL3OL 490, VIOHMDBY F0ToaMJdOL 5EPOWIBL, F530ds, 300 YD, 0VMbgds S
3905, bmm 9350900 Jum30gdoL bBgs3omo MgMEmO  JgholigdMo  FogJom
0856905,  BOdMEMME, ©9935©JOs  5©0TMbs3E9bol, $Bglgol ygwol s §gLlzol 3Mds -
390539056 0§393L, ®ob 35dmE Aol 853539bsl Hmgdab. 3003dMBEG ML Fo3x39bsls, sbg3g ofigg3L:
Rhizoctonia solani, Pythium de barianum s bbg.

5656530000 05369000 250m0MBg3s 3IBIMBEHML Jows - Plasmodiophora brassicae.
1913909 s BIL30L YgW D, MMIMOE 508Mbs(39690BY, 1939 BMbOOE F39bs699d%bY
15305MmE OO DBMIoOL 3MIJOPO Z0MIMEYds. SBgMO  3MMIGdO  5©IMbs39Dgdbg dbgwro
d9L59h69305, FMBOEOE DY 30 9935055, 9350JONI0 396569 Mg 0fygdl BOTo
Bo3mMBGBOL, 25930megdsLs s bIMdSL.

303dLGHML 0gmMo Lowodsgzg dmLEBBYMEO 3MWEHNMOJOOL  GHO30IM0 535 YD.
390L93MPMYdo® 9O 9390IJDS  3MTIMLGHM, dMEMIO, MOsT0o, HofidsBo s ULbg.
Q593500900L  a5dmdf)3930 - Albugo candida, HmIgwog  93gbsegms 3969 MmEMYBMgdOL
©H056905L 0f393L. 020 65dE30WO MBWORSEH0S. BMMEOL BoOROEIBY XIJO FMmY30mo™
w5d9d0 Bbgds, GMmIgeoi 9999y 0790M0 03539000 08MYds. oggdol Lobdomols s
39BOOL 259M BMMmEo bdgds.
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Introduction

Topicality of the research paper

Adjara with its characteristic climate, climatic conditions and soils is known to be an
important region for growing agricultural crops, including vegetables. As for inland and
mountainous Adjara, one of the leading areas of agriculture here is horticulture. People know
vegetable crops from ancient times. Their importance in the human ration is especially great.
Vegetables contain substances essential for the body, such as: vitamins, salts, acids and more.
Vegetables are also a source of energy for the human body and play a major role in the
functioning and regulation of the nervous system, digestive organs, and enhance the body's
resistance to various infectious diseases.

Sustainable, successful and effective development of horticulture is impossible without
the knowledge of modern agrarian technologies and its practical implementation. The most
important in this respect is the production of environmentally friendly, healthy foodstuffs,
which are closely linked to the complex study and solution of plant protection problems.

It has been established that as a result of co-occurence of unenviable abiotic (humidity,
temperature, soil erosion, etc.) and biotic (viruses, bacteria, fungi, insects, mites, nematodes,
shielded, weeds) factors on plants, crop damage according to plant species fluctuates between 20
to 90%, and is sometimes almost completely destroyed. In this regard, in the conditions of inland
and mountainous Adjara, the harmful diseases of vegetable crops - especially the dominant
pathogens, which greatly reduce the productivity and deteriorate the quality of production - are
significantly harmful.

Unfortunately, in recent times in the inland and highland conditions of Adjara, many
pathogenic fungi have been widely spread on vegetable crops, the composition of which and
dominant representatives among them have not been completely studied. However, there is an
invasion of new species causing plant diseases whose systematics, ecology and effective means of
plant protection have not been studied at all. Modern, effective measures to combat the pathogens

spread on certain vegetable crops have not been developed.



That is why it was timely and necessary to study and generalize this problem. Therefore,

the topic is relevant and has both theoretical and practical significance.

Aim and objectives of the study

The main objective of the study was to study the specific composition of the agents causing
vegetable diseases, identify dominant species among them and develop environmentally safe,

effective measures to combat them.
In this regard with the abovementioned, we set out the following:

- To study and analyse the literature on microbiota and diseases of vegetable crops;

- To obtain factual material through route and stationary surveys;

- To examine the collected mycological material by microscope and specify the
composition;

- To Analyse the recorded microbiota according to major systematic groups (taxonomic
units);

- To study the diseases of the vegetable crops and identify the dominant pathogens;

- To determine the time of emergence, bioecology, seasonal and zonal development stages
of dominant diseases, to identify their relation to seasonal variability and climatic-
hydrological conditions;

- To use environmentally friendly biological measures to combat dominant diseases and

determine their effectiveness in developing recommendations for farmers.

Scientific novelty

Studies have revealed the existence of 151 species and 14 forms of fungi and mushroom-

like organisms on vegetable crops.

Among the identified species 1 species is new for scientists, 4 species for the microbiota of

Georgia and 23 species for the microbiota of Adjara.



The agrocenos of the study area first specified the dates of disease appearance, peculiarities

of development, spreading areas and damage to the plant.

A new biological drug has been first tested against dominant pathogens. The advisability of

using the biological control method against some of the dominant diseases has been defined.

The agricultural and economic effectiveness of biological methods for combating plant

diseases has been clarified.
Approbation

The main dissertation materials and research findings were presented and discussed at the
first and second colloquiums envisaged by the PhD curriculum and at the meeting of the
Department of Agroecology and Forestry, as well as at the International Scientific Conference and

Symposium.
Publications

There are 4 scientific papers published in foreign-rated journals around the topic. Two of

which are published in reviewed international journals.
The contents and structure of the dissertation

The dissertation paper consists of an introduction, 6 chapters, 9 sections, 3 tables, 10
diagrams, 81 original photographs, conclusions, recommendations, literature and appendices. The
bibliography consists of the works of about 165 national and foreign authors. The work consists of

144 pages, with an attachment of 30 pages.

The main content of the work

The first chapter deals with domestic and foreign literary data, which gives a clear picture
of the authors who have carried out mycological and phytopathological studies on vegetable crops
at different times. (Saccardo 1896, 1886, 1888,1902,1913; Diedike,1915; Allescher,1931; Suheri,
2002; Srinivasan, 2002; Coventry, 2002; Toit, 2004; Stankovic, 2007; Stankovic et all., 2007;
Pidoplichko, 1977; Dyakova, 1969; Bilay, 1977; Teterevnikova-Babayan,1987; Osipyan, 1975;



Osipyan, Shamirkhanian, 1973; Speshnev, 1897; 122. Nevodovsky, 1911, 1912; Voronikhin, 1923,
1927; Voronov, 1910, 1922-1923; Semashko, 1915; Goginashvili, 1983; Zhvania, 1984,1985;
Nebulishvili, 1988; Dolidze, Kirimelashvili, Rekhviashvili 1978; Kanchaveli, Melia, 1978;
Shoshiashvili, 1940; Sakvarelidze, 1949; Khazaradze, 1952; Shoshiashvili, Kirimelashvili, 1950,
1953; Kanchaveli, Natsvlishvili, Gvritishvili, 1957; Eristavi, Targamadze, 1953; Melia, 1952, 1953,
1967, 1969; Chelidze, 1969; Murvanishvili, 1964,1964; Kuprashvili, 1973, 1996; Dolidze,
Kirimelashvili, 1983; Chkhubadze, 1995; Davitidze, 2006; Shainidze, 1999, 2009, 2011, 2012, 2015,
2016, 2017, 2018 and others.

The second part of the dissertation deals with the natural conditions (orography, climate,

soils, vegetation) of inland and highland of Adjara (Keda, Shuakhevi, Khulo).



The third chapter, the experimental part, covers the research object, research materials and
methods.

The aim of the study was vegetable crops distributed in the inland and highlands of Adjara
- Keda, Shuakhevi and Khulo and fungi diseases spread on them (Solanum nigrum - potatoes,
tomatoes, peppers, eggplant; Legume - peas, peas, beans; Liliaceae - Onions, Garlic, Leeks, Welsh
onion; Compositae - Lettuce; Cruciferae - cabbage, beetroot, basil, pepper; Umbellate - carrots,
parsley, celery; Cucurbitaceae - Pumpkin, cucumber).

Materials of the research

We used various tools (reagents, materials, tools, equipment, vessels); biosafety cabinets,
microscopes, thermostats, analytical scales, centrifuges, digital and professional cameras,
spectrophotometers and computers connected to the internet, fungicides, biological preparations,
spray apparatus and others.

Research methodology - this chapter discusses methods for processing the topic. The work
was carried out in 2016 - 2018 at the Plant Protection Laboratory of Batumi Shota Rustaveli State
University.

Mycological and phytopathological studies were carried out throughout the inland and
mountainous Adjara municipalities (Keda, Shuakhevi, Khulo), starting from early spring to
autumn. We conducted selective surveys throughout all the vegetation period as needed.

Material was collected and analyzed using familiar methods (Bilai and others, 1982;
Velikanov and others, 1980; Dudka and others,1982; Mishustin, Emtsev, 1987;Foster, Mueller,
Bills,2004;). We excluded the symptoms of a diseased plant (decomposition, mummification,
wilting, spotting, necrosis, mould, galls, tumor, deformation, chlorosis, mosaic, etc.); we collected
the above and underground organs of the diseased plant, labeling, cameral and laboratory
processing of material, herbarization, fixation, storage, evaluating the condition of diseased and
unaffected plants; we excluded the intensity of disease development and spreading, economic loss,
etc.

Different sources were used during the ditermination of microbiota (Saccardo, 1896, 886, 1888,

1902, 1913; Vasilevsky 1937; Pidoplichko, 1977, 1977; Semenov, 1980; Khokhriakov, 1984).



The systematic list of fungi, according to individual taxonomic units, is mainly compiled by
Miiller and Leffler (Mueller, Leffler, 1995; Watanbe, 2000).

Because different researchers - systematists give different variants of mycobiont classification,
we favored the classification of world-renowned scientist Agrios (Agrios, 2004), as well as we have
been guided by the closest phylogenetic classification adopted at the 67th International Congress
of Mycologists (Hibbett, David S.; etc; 2007).

The spread / development intensity and harmfulness of fungi causing certain plant diseases
were calculated by the method of Chumakov (Shumakov, 1974).

The results of the test are mathematically processed (Wolf, 1966, 1995). The biological,
agricultural and economic effectiveness of the measures taken are defined in the appropriate
formulas (Stepanov, Shumakov, 1972).

Against dominant diseases of tomatoes (Phytopthora infestans, the dominant disease of
tomatoes, Ph. Parasitica, Alternaria solani, Fusarium oxysporum, Fusarium sp. nov.) biological
combating environmentally friendly method, in particular, the biological preparation "Blocks" has
been used.

The fourth chapter of the paper deals with fungi of vegetable crops and the characterization
of fungi-like organisms and the analysis of the microbiota.

As it turned out, the microbiota of the vegetable crops of the inland and mountainous Adjara is
very rich and diverse, which is related to both the orography and soil-climatic conditions of the
region, as well as the multitude of native and imported plant species. Nowadays, we have
identified 151 species, 14 forms of microbiota. The total composition of fungi and mushroom-like
organisms is united in 3 kingdoms, 6 divisions, 13 classes, 17 rows, 24 families and 54 genera
(Table 1). The richest species are Ascomycota, which combines 113 species and 14 forms,
including 92 species and 7 forms of anamorphic fungi, ie Deuteromycetes. By their quantity they
rank first compared to other fungi. The second largest in the variety and diversity of the
microbiota is the Oomycetes, which is comprised of 20 species of fungus-like organisms. Section
Basidiomycota is represented by 13 species. The most common are: Cercozoa (3 species),

Zygomycota (2 species) and Chytridiomycota (1 species).



Systematic structure of fungi and fungus-like organisms in vegetable crops

Table 1
Kingdom Phylum Class Order Family | Genus |Species | form | Percentage
of species
Rhizaria Cercozoa Phytomyxea Plasmodiophoraes | 2 3 3 - 1.81
Chromista | Oomycota Oomycetes Peronosporales 4 6 20 - 12.12
Fungi Chytridiomycota Chytridiomycete | Synchytriales 1 1 1 - 0. 60
Zygomycota Mucormycotina Mucorales 1 2 2 - 1.21
Ascomycota Leotiomycetes Erysiphales 1 5 14 5 11.51
Eurotiomycetes Eurotiales 1 2 3 1.81
Leotiomycetes Helotiales 1 4 9 - 5.45
Microascales Ceratocystidaceae | 1 il 1 - 0.60
Dothideomycetes | Capnodiales 2 8 25 1 15.75
Pleosporales 3 9 24 3 16.36
Sordariomycetes | Hypocreales 1 5 25 5 18.18
Glomerellales 1 1 11 6.66
Botryosphaeriales | 1 1 1 0.60
Basidiomycota Urediniomycetes Uredinales 4 6 13 7.87
Ustilaginomyces | Urocystidales
Agaricomycetes Cantharellales
Atheliales
Al 24 54 151 14 100

Among the genera

most distinguished are: Fusarium (13 species), Colletotrichum (11),

Cercospora (10), Phytophthora (9), Erysiphe (7), Peronospora (6), Alternaria (6), Ascochyta (6),

Uromyces ( 5), etc.

Among the 22 species of research plants, most species of fungus and fungus-like organisms are

identified on potatoes (28 species). The second place with 27 species is taken by tometoes, 17

species are registered on onions, 14 on garlic and cabbage each, 13 on cucumbers and leeks, 11 on

beetroot, 11 on eggplant and peas - 10 and on the other crops single species.

The second section of the same chapter deals with 1 new species of microbiota - Fusarium sp. nov.

for the science that is followed by a broad diagnosis.
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The third section deals with the 4 new species of mycobacteria in Georgia. They are:
Phomopsis alnicola - Allium cepa-%g, Ascochyta lycopersicae on Lycopersicum esculentum,
Coniothyrium sp. on Lycopersicum esculentum, Macrophoma Iycopersici on Lycopersicum
esculentum.

The fourth section deals with the 24 new species of Adjara microbiota. They are:
Phytophtora cactorum, Penicilium lanosum, Sclerotinia porri, Sclerotinia Sclerotiorum, Botrytis
byssoidea, Botrytis squamosal, Mycosphaerella allicina, Cercospora duddiae, Heterosporium allii-
cepa, Ramularia tulasnei, Cladosporium musae, Fusarium avenaceum var. anguicides, Fusarium
sporotrichiella Bilai, var. sporotrichioides, Fusarium sambucinum, Cylindrocarpon album,
Verticillium foexii, Verticillium Iateritium, Colletotrichum circinans, Colletotrichum
chardonianum, Puccinia caucasica, Puccinia petroselini, Melampsora allii-populina, Urocystis
cepulae, Phytophthora porri. Each species mentioned for Georgia and Adjara microbiota has a

brief diagnosis.

The fifth chapter deals with the dominant diseases of vegetable crops.

Potatoes - Solanum tuberosum L. From agricultural crops, potatoes occupy the first place
in strengthening the economy of the inland and mountainous Adjara. The following species of
fungi and fungus-like organisms are registered on potato culture by us: Spongospora subterranea,
Pythium deliense, Phytophthora cryptogea, Phytopthora infestans, Synchytrium endobioticum,
Mucor sp., Gibberella pulicaris (Fusarium solani), Botryotinia fuckeliana, Mycovellosiella concors,
Cercospora solani - tuberose, Polyscytalum pustulans, Sclerotinia sclerotiorum,Aspergillus niger,
Penicillium citrinum, Botrytis cinerea, Alternaria alternate, Alternaria solani, Fusarium equiseta,
Fusarium crookwellense, Verticillium albo-atrum,. Verticillium dahlia, Helminthosporium solan,
Colletotrichum  atramentarium,  Colletotrichum  coccodes, Septoria  Iycopersici  var.
malagutii,Macrophomina phaseolina, Phoma solani-cola f. foveata, Rhizoctonia solani,Athelia

rolfsii anamorph (Sclerotium rolfsii).



It has been ascertained that among the identified pathogens phytophthorosis is distinguished
with its dominance, ie, widespread and harmfulness, the source of which is a fungus-like organism
- Phytopthora infestans.

It has been defined that, unlike other diseases, the widespread of phytophthorosis is promoted
by cool, foggy and rainy weather. Under these conditions, the vegetative organs of a potato
completely dry, and the tubers are rot, and in general the leaves, stem and tubers are receptive
towards phytophthorosis. Therefore, the term "Phytophthora destructor" is not an accidental
name.

As a result of carried out monitoring (2016-2018)it has been revealed that, according to
municipalities, potato phytophthorosis is distinguished by uneven spreading and intensity. The
highest prevalence was reported in Khulo municipality (Figure 1), which is 92%. In Shuakhevi -

74%, and the lowest prevalence of phytophthorosis, 35%, was recorded in Keda.

Intensity of Potato phytophthorosis spread i in % according to municipalities

Diagram 1
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The intensity of disease development was also high in Khulo municipality, with its index

reaching 65%, much lower in Shuakhevi (35%) and Keda (32%) municipalities (Diagram 2).



Intensity of potato phytophthorosis development in % according to municipalities
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Observation has shown that a consortium of 11 species of fungi (Alternaria solani,
Aspergillus niger, Botritis cinerea, Fusarium solani, F. moniliforme, Mucor sp., Penicillium
citrinum, Phytophtora infestans, Sclerotium rolfsi, Rhizoctonia solani, Rhizopus psapzzh)
develops on potato damaged tubers under storage conditions. They help to accelerate the tuber
rotting process.

Potato cancer - Synchytrium endobioticum is the second most prevalent disease in
potatoes. Large tubercles appear on diseased tubers, that are small at initial stage, the size of maize
grains, then gradually grow to the extent that thay are larger than tubers. On the same tuber,
there may be a few tubercles causing the destruction of the tubers.

Fusarium solani - fungus causing dry mouldiness can cause great economic damage in
storage conditions. It turns out that the disease always starts from the place of the existing

mechanical damage to the tuber. Initially, the infection does not give any symptoms, and then the



diseased place is incurved and the crust crumples, leaving a stain on the surface of the tuber. The
latter gradually gets bigger, and eventually the entire tuber rots.

It was found that tuber rotting, wilting and drying of separate vegetative organs are caused
by the following pathogenic fungi: Spongospora subterranean, Rhizoctonia solani,Oospora
pustulans, Vericillium alb — atrum,Fusarium oxysorum f. Solani, Macrosporium solan, Alternaria

solani, Cercospora concors.

Tomatoes - Lycopersicum esculentum Mill. Tomatoes are the main source of livelihood in the
study area, especially in the population of Keda. We have 24 species of fungi registered on it. They
are: Pythium debaryanum, Phytophtora infestans, Ph. cryptogea, P. nicotianae, Mucor sp.,
Aspergilus niger, Penicilium citrinum, Oidium erysiphoides, Oidiopsis taurica Salm, Verticillium
albo-atrum, V. daltliae, V. lycopersi, Cladosporium fulvum, Thielaviopsis basicola, Fusarium sp.
nov., Fusarium oxysporum f. sp. Lycopersici, F. oxysporum f. sp. radicis-lycopersici, Alternaria
solani, Septoria lycopersici, Botrytis cinerea, Ascochyta lycopersici, Sclerotinia sclerotiorum,
Rhizopus nigricans, Rh. solani. Among them, the representatives of Fusarium and Verticillium
mentioned above, cause tracheomycosis of tomatoes and are the most widespread and the most
harmful. Fusarium wilting is particularly dangerous to the plant. The study of the etiology of the
agents causing the disease has shown that Fusarium sp. nov. is the most widespread (56%), the
second one is Fusarium oxysporum f. sr. lycopersici (41%), less common is Fusarium oxysporum f.
sr. radicis-lycopersici (13%) (Diagram 3). The experiment has shown that Fusarium sp. nov. is the

most widely spread in the subtropical zone of Adjara (Georgia).



Percentage of the spread of individual species causing tomato fusariosis wilting
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When a plant is partially damaged, then only some of the roots are diseased. When the plant
is already wilted, then fungus becomes more aggressive and completely fills the stem-fiber system
with mycelium. From such a stem of the main root, grooves break out on the whole stem. The
rotten root bark soon falls and the woody part darkens. At the innitial stage the disesase is not
noticeable, subsequently the color of the immature fruit root changes, followed by frequent fruit
loss, although this process is noticeable even earlier, before the symptoms occur. In the process of
ripening, the remaining fruits soften, gradually rot and grayish-brownish flake develops, such
fruits remain on the plant for a long time. Next to the gray flake the are also spots of former flakes
with different shades of color, sometimes the border between them disappears, and the fruit is
covered with a thick flake of different colours. This is how a consortium of fungi causing fruit rot
involving 7 species of fungi (Aspergilus niger, Mucor sp., Phytophtora infestans, Penicilium.,
Botritis cinerea, Alternaria solani; Rhyzopus nigricans and others).

Observations have shown that the formation of a consortium begins when the air and soil
temperature reaches from 24 to -30 ° C, and the optimal temperature is about 27 ° C. The

formation of a consortium is also promoted by high humidity (90-95%). When studying



specialization, it is established that the spectrum of fungi specialization is quite large. Local species
- the pink, with the thick fruit are less resistant to the disease, and introduced species with the
thin fruit appeared to be relatively resistant to the disease.

Studies have shown that phytophthorosis of tomatoes - Phytophthora parasitica is not less
harmful. The disease is mainly found on saplings planted in nurseries or plots. It causes
mouldiness to the root of young seedlings at the time when the plant's sprout is made of soft tissue
and the mechanical tissue of the bark is not yet developed. Phytophthora is mainly considered to
be a disease of a grown sprout. The disease mainly starts from the part of the root of the sprout
that is underground or covered with soil. This fact indicates that the organism causing the disease
is in the soil and the first infection starts from the lower part of the plant. The disease first makes
brown spots, which gradually spreads both vertically and around the sprout. The spots develop

more rapidly in the vertical direction and often reach a sufficient height to the first knee.

Rarely, there are cases where the stain passes the first knee and the first leaves move to the
stems. In both cases, the brown spot is surrounded by a stem, which is followed by the gradual
drying of the plant and we meet diseased fruit quite frequently in the study region. There appear
dark, grayish-brown with large spots on fruits. The spots grow rapidly and cause the rotting of the
whole fruit. First, the rotten fetal tissue has a hard consistency, and then, due to the settlement of
other saprophytic organisms, the tissue rots and gives the symptom of wet rotting. Such fruits fall
rapidly.

In 2017, the spread of the disease on separate unpoisoned plots in Keda municipality
increased from 65 to 85%, and on separate plots where the same local species were planted for
years, especially Georgian pink, reaches 100%. Such a high rate was due to the fact that summer
of 2017 was characterized by frequent rainfall and high humidity (85-90%), which appeared to be
favorable for fungus development and spread.

Other dominant pathogens of tomatoes include: Alternaria solani causing black rotting, Septoria

lycopersici, Passalora fiilva and others causing spots on leaves.



Cucumber - Cucumis sativus. Among the fungi Pseudoperonospora cubensis, Erysiphe
communis, Sphaerotheca fuliginea £ Cucurbitae, Oidium erysiphoides, Alternaria cucumeriana,
Colletotrichum lagenarium, Ascochyta cucumis, Sclerotinia sclerotiorum, Cladosporium
cucumerinum, Rhizoctonia solani, Verticillium albo-atrum, Fusarium oxysporum, Botrytis
cinerea) found on cucumbers, cucumber mildew - Pseudoperonospora cubensis and cucumber ash
- Erysiphe cichoracearum f. cucurbitacearum and Sphaerotheca fuliginea are the most dangerous
and widely spread.

In the case of mildew, the first signs of the disease develop on the leaves, when the cucumber is
still in the phase of 3 - 5 leaves. In addition to the leaves, the fruit of the cucumber gets diseased
as well. Brown spots appear on it and the diseased areas rot.

In the case of the ash, the symptom of the disease - a gray snowflake that first develops on
separate organs, and then the plant is completely covered. The gray snowflake gradually changes
color and eventually becomes darker gray. At this time, the leaf weakens and dries earlier.

Eggplant - Solanum melongena. Among the pathogen fungi of eggplants, Phomopsis vexans
can cause serious damage, known as the fruit rot, although it also occurs on seedlings, stem, leaves
and more. In the case of seedlings, ordinary saplings are laid down. When the throat of the root is
damaged the throat rots, it becomes brown and eventually falls. Fungus pests are more noticeable

in the case of fruit disease. When a few spots on the fruit are combined, the whole fruit rots.

Significant damage is caused by Alternaria tenuissima, which causes chromatic spots on the
leaves and fruits with velvety snowflakes. The majority of diseased leaves are dry, and almost 26-
30% of the fruit becomes slanting.

Eggplant is also affected by Verticilium melongena, Verticilium albo - atrum and V. dahilae. All

three polyphagia and cause wilting of many plants.

Beet - Beta vulgaris L. Of the 10 species of fungi found in beetroot, Cercospora beticola
significantly aggravates the culture in certain years, resulting in gray leaf spots. Damage to the
plant is especially occured in rainy days and relatively low temperatures. In lowlands, we meet

such severe forms of the disease, which is followed by the total drying of the lower leaves of the



beet. The number of spots increases strongly during the development and intensifying of the
disease. The leaf plate is so filled with spots that it completely dries out. It has been found out that
if the disease is of medium strength, ie 50-60% of the leaves are infected, then the yield is 18%
less. Different types of spots are caused by the fungi: Pleospora bjoerlinglii, Ramularia beticola,
Ascochyta betae, Alternaria alternata and others. The fungi causing ash are: Erysiphe communis £
betae, causing mildew - Uromyces betae, causing perenospora - Peronospora farinosa, root rotting
- Thielaviopsis basicola and Pythium de barianum, purple rotting of root crop - Rhizoctonia

aderholdii and others.

Cabbage - Brasica oleraceae L. Cabbage is infected with quite a variety of fungi and fungus-
like organisms: Olpidium brassicae, Plasmodiophora brassicae, Peronospora brassicae, P. parasitica
Gaeum, Phytophthora porri, Pythium debaryanum, Albugo candida, Erysiphe communis £. sp.
Brassicae, Pleospora betae Syn.: Phoma betae, Thielaviopsis basicola, Fusarium oxysporum £sp.
conglutinans,Botrytis cinerea, Sclerotinia sclerotiorum, Rhizoctonia solani. The dominant species
of the study site among the registered fungi is black cabbage - Olpidium brassicae. The disease
starts from the sprout phase until the plant is fully formed. In the case of frequent atmospheric
precipitation, the disease is also seen on grown plants as well. The diseased plant loses turgor,
turns yellow and falls. The root of the throat, where it attaches the stem, turns black, gets thinner,
bends and rots, and the surface of the diseased tissues is covered with a felt-like snowflake.
Eventually, the disease causes rotting and blackening of the throat root of a seedling - which is
why it is called blackleg. Blackleg of the cabbage is also caused by Rhizoctonia solani, Pythium de
barianum and others.

Cabbage Plasmodiophora brassicae is not of less harm. At the roots and at the root of the
throat, on seedling as well as on grown plants quite large bunions develop. Such bunionss are hard
to detect on seedlings but are obvious on grown plants. The diseased plant begins to lag behind,
yellowing and drying.

White spots of a cabbage is a typical disease of vegetable crops. Cabbage, basil, turnip,

pepper, etc. are especially affected. Disease - A/bugo candida, which causes damage to the green


https://en.wikipedia.org/wiki/Synonym_(taxonomy)

organs of plants, is a real obligate. Yellow leaf spots appear on the leaf plate, which are then
covered with white pads. Leaf dries due to the frequency and increase of spots.

Black spots of a cabbage is caused by Alternaria brasicae, which occurs in such agrocenoses,
where there is a large amount of atmospheric moisture. The harm of alternariose is that it
deprives the seed material the ability to emerge. Seed losses are 50-60% of the total mass when
the disease is spread, which is not uncommon.

Cabbage powdery mildew is caused by Hyaloperonospora brassicae, Peronospora brassicae. It is
widespread in both greenhouse and field conditions. Disease is more frequent in greenhouses, as
the disease is spread and developed by the frequency and excessive moisture of the crops. It
produces yellowish spots on the leaves or seed-lobes of the seedling leaves causing the disease,
while the fully grown produces dark grayish snowflake on the upper leaf of the cabbage.
Symptoms of the disease are also evident on the stem and genital organs. From the stem, the
disease gradually spreads to the top and eventually dries generative organs of the plant. The
diseased cabbage heads are covered with mulch and eventually rot. Right this is the main
disadvantage of peronospora. In addition, it damages seedlings in greenhouses and degrades the
ability to produce seed material.

From lettuce diseases, Peronospora destruqtor is a serious threat to the plant. It belongs to
the number of polyphagous diseases. Powdery mildew begins to develop during the emergence of
the parent stock and under high humidity conditions, powdered fur forms on the underside of
spots on the damaged leaves. At first the spots are small in size, and then, as the disease progresses,
it grows, darkens and covers the entire surface of the leaf. The heavily damaged plant gradually
rots and dies within a few days.

The second most common salad disease is the ash, which is caused by Sphaerotheca fuliginea.
The damage caused by the ashes is quite large. In the case of leaf disease, the plant lags behind in
growth, and the fruit cannot reach its natural size. In field conditions, ash caused a reduction of
up to 20-30% and in greenhouses up to 55-60%. Salad is seriously damaged by the obligate
parasite Rhizoctonia solani. Disease, starting from the sprout phase, can appear until the plant is

fully formed. In the case of frequent atmospheric precipitation, the disease is more common on



bigger plants. The diseased plant loses its turgor, turns yellow and falls and the root of the throat,

in the place of attachment to the stem turns black, narrows, bends and rots.

It was found out that among the legume crops, beans (Phaseolus vulgaris L.) and peas
(Pisum sativus L.) are most affected by various anthracnose representatives. Anthracnose of beans
is caused by - Colletotrichum lindemutianum, and for peas - Colletotrichum pisi. They damage
almost all organs of the plant, especially the bags. Also Peronospora manshurica is of great harm,
causes disease to beans, soybeans, peas, and more. Almost all organs, especially leaves, are
damaged. In case of severe disease, each newly developed leaf is immediately covered with
snowflakes from the bottom. Mildew - Uromyces phaseoli and ash - Erysiphe communis causes
gradual yellowing and falling of leaves.

On the pepper-Capsicum annuum in the study region the following representatives
of fungi and fungus-like organisms are identified: Phytophthora pcapsici, Ph.Infestans, Pythium
debaryanum, Leveillula taurica, Verticilium dahliae,V. melongena, Alternaria solani,
Colletotrichum capsici, Cercospora capsici. Among them the fungi Verticilium melongena and
Fusarium oxysporum are particularly noteworthy, which cause premature wilting of the plant.
The only difference between them is the morphological marks and the color of the artificial
cultures.

It has been found out that precious vegetable crops of onions -Allium cepa L., leeks -
Allium porum L. and garlic - Allium sativum are mainly infected by the same pathogens. The most
common disease for all three cultures is Perenospora destructor. The pathogen develops in two
ways: in the first case, separate spots were observed on either the leaves and stalk, or the bulb
alone, in the second case, the disease was of a total nature. All organs of the plant are covered
with mycelium. Under conditions conducive to disease, crop yields are reduced by 40-50%.
Mildew is a widespread disease in all three types of vegetables. Some representatives of mildew
fungi are: Puccinia caucasica, Puccinia petroselini, Melampsora allii-populina. The harm they
cause is that the quality and yields of the product fall significantly. Almost of the similar damage

are: smuts - Urocistis cepula, gray rot - Botritis alli, Botrytis byssoidea, Botrytis squamosal. Cause



the rot of bulbs: Aspergillus niger, Recnicillium glaucum, Fusarium avenaceum var. anguicides,
etc.

From vegetable crops - Cucumis sativus L. is diseased by 13 species of microbiota
(Pseudoperonospora cubensis, Erysiphe cichoracearum f Cucurbitacearum, Sphaerotheca
fuliginea f. Cucurbitae, Oidium erysiphoides, Alternaria cucumeriana, Colletotrichum lagenarium,
Ascochyta cucumis, Sclerotinia sclerotiorum, Cladosporium cucumerinum, Rhizoctonia solani,
Verticillium albo-atrum, Fusarium oxysporum, Botrytis cinerea). Almost 10 similar species are
registered on the pumpkin - Cucurbita pepo L. The dominant pathogen for both feeding plants is
Perenosporosis - Pseudoperonospora cubensis and ash - Erysiphe communis. In case of strong
development of the disease, the crop is almost completely destroyed.

It has been found out that one of the dominant diseases of Umbelliferae (carrot, celery,
coriander, dill) is caused by the fungus - Erysiphe umbelliferarum. At first it generates conidial
fertility, and later it develops into a bag stage - the clistocysts as black dots. Then the diseased
organs are covered with white snowflake. Eventually the organs of the damaged plant turn yellow
and rub. In addition to ash, there is significant economic damage to the carrot, Alternaria radicina
or black rot. The pathogen infects all organs of the carrot at all stages of its development. The
most important is the disease of bulbus, both on plots and in storage conditions. Continuously

diseased root crop becomes black and completely rots.

Chapter six deals with biological methods to combat diseases.

It is noteworthy that of the methods used in the fight against diseases, the bio-friendly
method is considered to be the most reliable and environmentally justifiable measure. It means the
use of living organisms against pests to reduce or completely eliminate the harm they cause.
Biological methods to fight pathogens represent advanced technologies to combat pests, in this
case phytopathogenic fungi. This method aims to reduce the number of pathogens. At this time,
the process of natural reproduction of beneficial organisms is not repressed and ecological

equilibrium is maintained. Therefore, our goal was to study and find out the results of



environmentally friendly combating pathogens that will reduce environmental pollution,
resulting in an ecologically clean and high quality crop.

As in recent periods, tomato crops in the vegetable agrocenosis of inland and highlands of
Ajara gets intensely diseased, having a negative effect on the incomes of farmers, we aimed to test
the modern biological fungicide "Blocks" against dominant diseases of tomatoes (phytophthora,
and fuzarioze and alternariosis). The target species for the study were tomato varieties, shapes and
hybrids spread in inland and highlands of Adjara. The agricultural and economic efficacy of bio
preparation “Blocks” was studied against tomato dominant diseases, which was determined in
relation to the prevalence and development of tomato dominant diseases on test and control plots

and the quantity and quality of the crop obtained.

In the selected plots in the inland and highlands of Adjara municipalities (Keda, Shuakhevi,
Khulo), during the vegetation period of 2018 on the tomato crops, treating period was carried out
at 10-15 day intervals. And throughout the whote vegetation, we made systematic observations of
control and test plots that were next to each other. Observations were carried out as needed.

Finally, the quantity and quality of the crop were recorded.

The selected 4 plots tested the biological fungicide "Blocks" (active substance - ncf7 + 10).
The first treatment was carried out on the test plots of the villages Gulebi and October of Keda
municipality before the flowering of the plants, and the other 3 were carried out 10-15 days after
the first treatment. The first treatment was held in the village of Takidzeebi in Shuakhevi
municipality on June 21, and the other three were held after 10-15. As for the village
Okruashvilebi in Khulo municipality, the treatment took place in the first decade of July. The rest
of the treatments were held respectively.

Long-term observations have shown that the use of chemical agents combating fungal
pathogens, including tomato fusarium wilting, is ineffective. As for the biological combat method,
it was regarded as promising, environmentally and economically reliable measure, which is
reflected in the fact that after the first treatment with the biological preparation, the development
and spread of pests significantly reduced, and after the repeated treatment 10 days later, the

spread of the mentioned varieties of fungi was less. (Table 2)
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The percentage of the intensity of development / spread of tomato dominant diseases in the
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As it is seen in the table, the intensity of disease development and spread was significantly
reduced in the test plot compared to the control. In particular, if the control variant had a disease

severity of 2.5-3 degree, the test variants varied within the range of 1.5-2.

It is noteworthy that our plants processed with the preparation, compared to the control
plot, were characterized by good growth - development, dark green color and intense growth,
which is caused by the stimulating properties of the preparation. It not only stimulates plant

growth but also enhances the plant's ability to defend itself against various pathogens.

The results of the combat activities show that the bio preparation "Blocks" is distinguished by

highly agricultural and economical efficiency (Table 3, Diagram 4,5,6).



Tomato yield, agricultural and economic efficiency of test and control plots

Tomato variety,
form, hybrid

“Form Keda”

»Choportula”

»oultan”

“Vardisferi”

»Jina”

»Cherry’s Hyb F1¢

“Form Adlia”

Harvest
(1 square met.)

control

3,50

3,34

3,22

3,38

3,54

3,15

3,32

blocks
(ncf7+10)

4,08

3,76

3,56

3,87

4,12

3,78

3,66

Harvest
(per ton of hectares)
control blocks difference
(ncf7+10)
35,0 40,8 5,8
33,4 37,6 4.2
32,2 35,6 3,4
33,8 38,7 49
35,4 41,2 48
31,5 37,8 6,3
33,2 36,6 3,4

Table 3
highly Economical
agricultural efficiency %
efficiency %
blocks blocks
(ncf7+10) (ncf7+10)
20,08 750
16,7 465
14,8 530
17.9 490
19,3 810
18,2 900
15,5 620



Tomato yield on test and control plots, calculated at 1 ha (tonnes)

Diagram 4
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Diagram 6

Economilal efficiency test "Blocks" %
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Experiments have shown different results for different tomato varieties. In the case of tomato
varieties “Jina”, “Form Keda” and “Cherry’s Hybrid F1”, the economic efficiency was highest in the
trial varieties when processed with “Blocks”. Namely, in the case of "Jina" 19.3-%, in the case of

"Form Keda" - 20.08-%, and in the case of "Cherry’s Hybrid F1" - 18.2-%.

The high rate of profitability was also recorded in the case of "Jina", "Form Keda" and
"Cherry’s Hybrid F1". The economic efficiency in the case of "Jina" was 810-%, in the case of
"Form Keda" — 750-% and in the case of "Cherry’s Hybrid F1" — 900-%. Consequently, each GEL
spent on the activity in the case of "Jina" gives us GEL 8.10, in the case of "Form Keda" - GEL 7.50

and in the case of "Cherry’s Hybrid F1" - GEL 9.0.

Therefore, it can be concluded that the use of biopreparation "Blocks" apperared to be
successful and effective in combating tomato dominant diseases (Phytophthora infestans, Ph.
Parasitica), Alternaria solani and Fusarium oxysporum, Fusarium sp.) It has been found out that
the plants processed with the preparation are not only resistant to the dominant pathogenic fungi
- phytophthorosis, alternariosis and fusariosis, but also show that the productivity of the plants
increases and its quality improves. This is due to the fact that "Blocks" is a modern,

multifunctional biological preparation that contains various biologically active substances.



Thus, at the current stage, when it is vital to produce environmentally sound products and
deliver them to the population, the abovementioned issue is important and of a top priority.
Considering the abovementioned, it is highly recommended and widely recommended to use bio

preparation "Blocks" and its introduction in production.



Conclusions

1. It has been found out that the microbiota of vegetable crops of inland and highland Adjara is
quite rich and diverse, related to both the orography and soil-climatic conditions of the region, as
well as the abundance of native and imported plant species. Up to date, we have recorded 151
species and 14 forms of microbiota.

2. The total composition of fungi and fungus-like organisms is united in 3 kingdoms, 6
departments, 13 classes, 17 rows, 24 families and 54 genera.

3. The richest species composition is Ascomycota, which combines 113 species and 14 forms,
including 92 species and 7 forms of anamorphic fungi, ie Deuteromycetes. By their abundance
they occupy the first place in comparison to other fungi. By the diversity of the microbiota the
Oomycetes division occupies the second place, which comprises 20 species of fungi. The section of
Basidiomycota is represented by 13 species. The least are: The section of Cercozoa (3 species),
Zygomycota (2 species) and Chytridiomycota (1 species).

4. Among species of fungi are: Fusarium (13 species), Colletotrichum (11), Cercospora (10),
Phytophthora (9), Erysiphe (7), Peronospora (6), Alternaria (6), Ascochyta (6), Uromyces (5), etc.

5. Among the 22 species of the survey sites of fungi, most species of fungi and fungus-like
organisms are identified on potatoes (28 species). With 27 species, tomatoes occupy the second
place, 17 species are registered on onions, 14 species on garlic and cabbage per each, 13 on
cucumbers and leeks per each, 11 species on beetroots, 10 on eggplants and peas per each, and
single species on other crops.

6. It has been found out that 1 species among the identified species - Fusarium sp. nov. is new
for scientists, which is followed by a broad diagnosis. 4 species on (Phomopsis alnicola - Allium
cepa, Ascochyta Iycopersicae on Lycopersicum esculentum, Coniothyrium sp. on Lycopersicum
esculentum, Macrophoma lycopersici on Lycopersicum esculentum) are new for the microbiota of
Georgia and 24 species are new (Phytophtora cactorum, Penicilium lanosum, Sclerotinia porri,
Sclerotinia Sclerotiorum, Botrytis byssoidea, Botrytis squamosal, Mycosphaerella allicina,
Cercospora duddiae, Heterosporium allii-cepa, Ramularia tulasnei, Cladosporium musae, Fusarium

avenaceum, var. anguicides, Fusarium sporotrichiella Bilai, var. sporotrichioides, Fusarium



sambucinum, Cylindrocarpon album, Verticillium foexii, Verticillium lateritium, Colletotrichum
circinans, Colletotrichum chardonianum, Puccinia caucasica, Puccinia petroselini, Melampsora
allii-populina, Urocystis cepulae, Phytophthora porri) - for the microbiota of Ajara.

7. The dominant pathogens are specified in each vegetable culture, the time of their emergence,
the dynamics of development and spread of harmfulness.

8. It has been found out that the number of dominant and dangerous diseases widely
prevalent in vegetable crops in the study region are: Synchytrium endobioticum,Olpidium
brassicae, Pseudoperonospora cubensis,Phytophtora infestans, Ph. parasitica, Peronospora
destrugtor,Pythium  debaryanum, Erysiphe cichoracearum f  cucurbitacearum, E.
umbelliferarum,Alternaria solani, Colletotrichum Iindemuthianum, Sclerotinia sclerotiorum,
Botryttis cinerea, Verticillium arbo-atrum, Urocystis cepulae, Rhizoctonia solani and others.

9. It has been clarified that the wide spread and intensity of fungal diseases on vegetable
crops is high in the municipalities where they are produced as monoculture.

10. It has been found out that most representatives of the microbiota are characterized by
periodicity. The earliest develop perenospora, mildew, rust and fungi imperfecti, and in September
and October all the representatives of the microbiota are abundant.

11. Advantage of an ecologically safe, biological method of combating the dominant tomato
diseases (Phytophthora infestans, Ph. Parasitica, Alternaria solani, Fusarium oxysporum and
Fusarium sp.) with the use of biopreparation "Blocks" has been ascertained. In particular, in the
case of tomato varieties "Jina","Form Keda" and "Cherry’s hybrid F1", the economic efficacy was
highest during processing with the preparation "Blocks". Namely, in the case of "Jina" - 19.3%, in
the case of "Form Keda" - 20.08%, and in the case of "Cherry’s hybrid - F1" - 18.2%. The high rate
of profitability was also recorded in the case of "Jina", "Form Keda" and "Cherry - F1" hybrid.
Economic efficiency in the case of "Jina" was 810%, "Form Keda" - 750%, and in the case of the
"Cherry’s hybrid F1" - 900%. Therefore, each GEL spent on biological combat measures gives us a
profit of 8.10 GEL in the tomato variety "Jina", in the case of "Form Keda" - 7.50 GEL, and in the

case of "Cherry’s hybrid - F1" - 9, 0 GEL.



- The resulting surplus crop raises net income and, consequently, the rate of profitability on

average by 820%, which overall increases the economic efficiency of the activity.



Recommendations and suggestions
In order to combat the dominant tomato diseases (Phytophthora infestans, Ph. Parasitica,
Alternaria solani, Fusarium oxysporum and Fusarium sp.), we recommend the following system of
measures for farmers based on our experiment:

1. To cleanse tomato fields from plant waste from sanitary-hygienic measures, which is a
major source of fungal infections.

2. From agrotechnical measures it is recommended to collect seeds from disease-resistant,

healthy tomato plants, to preserve seed norms and conditions, to regulate air, moisture and water
in the greenhouses, to weed out the seeding, to rotate crops, to micro and macro fertilize.
3. From biological measures we recommend to use the biopreparation "Block" prior to the
flowering period of tomatoes, during the formation of the fruit and the start of ripening. The drug
is used in open soil with leaf spray at 10-15 day intervals. For vegetable crops, including tomatoes,
the recommended dose is 250/300 ml per 100 liters of water.

4. On general background of combat activities, we prefer an environmentally friendly,

biological combat activity.
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