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2025 fgaob  0bLEGHOGHWGHOL (JMdMEgmo) ©s §Homzgmol bogge bs339mgdbg ©sgmgls JoOEHMBOOL
Lo3megd3om, LodoMm3zgEwmdo  ©sMI0Mbgdwmo s 0bGHOmMEME0MIdMwo 39ML3gEomwo, 30 xodo.
g3530mdol BsHBOL  EsLOBLEOWWL, 21-22 03bolol MmMEEosbo {3000l F9dgy, Loggw bBs3390by
Dma0gho  bogmergdgom  x03gdbY snodbots Phytophthora infestans sdgdo Lbgoolbgs
06¢)9blogmdom. B39bL 33¢g35d0 G90mfdgdmwo x0dgdl dmemol gsdmemBgMmo 0dbs BoGHMBMMOHMbOL
(390m833930 Lmgm - Phytophthora infestans) s 5¢0GJMHbsMOMBOL (390md(33930 Lmzm - Alternaria spp.)
30056 458dg 990930 X030: 5QIE™M, OMEMEa0, b3gdGMs, XY39w0 ©s fomgwo Jglbreo, GmIwgdos
$938960Madmwo 0d69ds 3gMIgMgdoli;mzol.

93900905:  Usgstorzgermdo bodobpol ©s®sombgdryem x0dgdls s 0bBGm©rIreGI8rcm 308M0ydYy
3833069¢n908-9¢m 3536989¢-05535098505 drmbodmarobgo

2025 §gl ©sbogEgm LogdoMmzgemlb sFoMol, aMMmool, 0dgMmgmobs s bsdgyMgwml Mgaombydols
Lb3osLb3s FMB0E035Ww0EIBHIOOL BHIOOGMO05BY BogsEMYm LOJobOL bsmgligdol goEmMbsboEsHwo
9bo@M®m0b0. 459M33wg30L MM, Y39¢s IMZo0gMgdwer bs3zgmdo ©5530JLoMES  F90IAO
0559350090900l 249303900 BMEOEMgmol 3gdob@Emldmmonbo (Setosphaeria turcica) 30 %, 35695
(Puccinia sorghi) 15 %, gobmog®ds (Physoderma maydis) 40% o5 319BHmgzsb60 qmondm@s (Ustilago
zeae) 25 %, Bo6Omb grybs®ombo Fusarium spp. 55 %.

05369 9096500506 bsogligddo, HmymGE 2oL Fengddo, JoMOMIWIP YIZMEILIOME0 0gm BEIE ML

bgo@o6o (Mythimna separate), LodobOL VIOML BsO3s6s (Ostrinia nubilalis) s>  SHOMOHO BoOMLLDS
(Halyomorpha halys).
L3OO Lodobol Bgligol bm3m (Diabrotica virgifera) bodobwol bydodo Js369dgwos dgM030Ls S
93630l 9M535¢» J399sbsdo s Iglisdsdolo sMLYdIMBLL LodoMmzgermdo dobo dgdmIcol GMolzo. 2018
fawosb, gl 85369090, ™mBOE0INHSE  TgBobowos  LoJodmgaeml Al Lo3s®eb@obm  ds3bg
mO960Dagool Losdo. sbs®bodbsgos, M 2025 Fgwl, Lsdgboghm, sLvgw Mo bodobwol ggligol
bm e Lodo®m3gemdo 56 ©sxg0JboMgd..

J39009095: 3o@G®Lgdol 3536989em-05535009d900L dmbo@MM0bao s doMomswo gsdmafiggzo smmagbgdols

A9fogems

2025 {ieool Losbgo®odm 3gmomdo dgbmvms aobgmaowgdol 99adom ©s Tmos Gboeggurol

LodoOmggeml  ghmgbmo  Lsdgaboghm  gmbopol FR - 22-2178  36MmgdEol  39339-36055303000

239035¢0b{obgdao bszombgdo:

-Bo@otgdmmo odbs 9dudgoEogdo §obolifjo® goblsBrgmmo ggadols @s FoMHIOGMEHOL Tglsdsdolo
GOGO®MLMZ0 3MEHMOsMs 3939G93008 Fsbdoby. ©IYIBowo 0465 FOGHOMLMZD JMEEGHWGMs
Q055350J0g00L 2530 (39e9d0L LEbToMg S 256300050 GdOL 06EIELOWOMBS (glsdsdols).

sboMsdbmbo:  70% - 50%; Jogo: 40% - 30%; sem@g®bsthom®o: 50% - 50%; 9gsbmbo: 50% - 40%;
Lg3@mMombo: 40% - 30%; Js3bmeowmdo: 80% - 60%; gbodmgzsbo amsgs: 50% - 30%; gumbstomdo: 40% - 30%
(@bmerm bgegshsm@ol s Jmdmewgmol dwboodswodg®do);

9mbo@m®m0baol Mml dgaMm3gdrwo 0dbs 93500900l 603MTgdo. WsdMMIGMOMmOME 306HMdYdT0
dmbs  3omMYgbgdol godmymas, asdmdfzgzms 0IbEHOR0E0MYDs. 93 9BI3YBY LM IGO0
aodmymaowos:  Colletotrichum  gloeosporioides; Alternaria spp; Elsinoe fawcettii; Phomopsis citri;
Trichothecium roseum; Mycosphaerella citri; Pestalotiopsis spp; Nectria haematococca (Fusarium solani).
1GO00WMHO  FMOARMEMAOMOO 5  JNWAHNOIWNOHO  M30LgdgdOL  TJmby  3membogdo  (dFsdgd0)
239050m9LS LObYsMSF0 s Fgbsbeo 0465 Jmargdi0sdo.

dmbo@m®m0byol 8909390 2o0mgmgbowo 0dbs 35369 dfgMgdol G9dgao babgmdgdo:

BONSNJ0MYd0: Dialeurodes citri (Ashm), Aleurothrixus floccosus, Aleurocanthus spiniferus;

&3039%0: Pyllocoptruta oleivorus Ashm, Panonychus citri McGregor;

RBH0sbgdo: Aonidiela citrina Coq, Lepidiella Beckii Newman, Lopholeucaspis japonica Ckii, Chrysomphalus

dictyosperum Morgan);

3O9%850056980: Ceroplastes sinensis Del Guercio; Coccus hesperidum L, Pulvinaria floccifera Westwood;
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Pulvinaria auranthii (Cockerell);

82986980: Toxoptera aurantii, Aphis spiraecola;
3DoMM0 Bo®mbsbs: Halyomorpha halys Stal;

d9bsmdg BeBogmo: Phyllocnistis citrella;

JoFobmdgems: Medkalfa Pruinosa;

dob3t0l demgreyls30: Deroceras agreste,

o6oxgbo: Heliothrips haemorrhoidalis.

J3000995: LBGHOHM303MEo IMEYOHIBOL (3936m3bgdo, bryMmds, WgM30, BB s Lbgs) L9350gdgdOL
9060GHMM0by0 s oMo 353mf 3930 3500mygbgdol Tgufsgers

obogro
9000bsMg  Loobst0dm  3gMHompdo bmdob s RbmO™yml  3bogodswodgdgdol  mbowol
3@bBo(309006,  Lool  @oxodboMs  bdmds, 09M09emgdol  dogh  Fgdm@Gsbowro  odbo

WdMOSGMOOMEO  359Mm33¢g3900L  JoBbom  Mbowol  935JIMo  bodMmdgdo,  Loosbog
0095GH0530300909wos 3593930 9900ga0 J03OMMMAE0BAGd0: Botryosphaeria spp, s Neofiisicoccum
spp. B9MIgMHgOOLmZ0L 353990 Fgbodsdolio M93mdgbs30gdo0.

beyds

2025 Garols bosbaostodm 3gMmom@do Jgutrmwos dsbymaowgdol agadoom ©s 3bY-Il Jos JobbmdMog
Loa®obGHMm 3MmgdBHdo FoMdmygbowo 33930l ,,Eobo3wgm LodsMmmM39wml bLYB¥GHOM303MYw Bmbsdo
239303900 bm®Iol JoMOMIO 99350800l FglPegwrs MY39bgo  3wods@Mo
(33090900l BmbbY“ JoBbgd0b godmaEobsdyg, bm®mTol BoMas39gdol JoMmIGWEH™MWO Fodm33ze93900
393939300L5 s BMbogol s0gdol 3gMmom@do 990y IMBoE03swo@gBgddo: Jmdmergmol, Jgoob,
MHMOHAgmol, bgbszol, BMYLOEOL LolzoMTosdm s 3MIgHEowMw 65339m9dBY., Loobsz s©0gdMEo
0d6s bMHIol ©o9359dwo 60dMIgdo.  33wg30L 3gHomEdo bw®mdol 3gboMol BMEHWGd0E ©s
Boymxnndosb dgammzgdmwo odbs by 1292 Bodwmdo, GMIGEMs 0Ol BmmErols ©s bsymazol
@5dosbmds oym 969 bodmdo (75%), bogmzol Looeddwyg - 323 bodmdo (25%). sdMGEGHMOOw
3060009030, Logoms  INWEGHOs8o  sdmygmaowo  ©s  0gbGHono3oMgdmwmo  odbs  d9dwgyo
30360mMG560D3900: BrrmEgdols s 659mg3gdol boersdsgngdol godmdfzgzo Lemgmado: Pestalotia diospyri,
Phyllosticta sp, Fusicladium levieri, Phomopsis diospyri, Diplodia kaki, Colletotrichum kaki, Alternatia
alternata, Fusarium sp, bsgmaol bosd3gol 3sdmdfzg30 bmzmgdo: Botrytis diospyri, Phomopsis diospyri. 50
9393%g 9000065MgMdL 259M3wgbowo dozMmMmmmYsbobdgdol ©BI-0l Asdmygmas, Bs00 bsMolbbmdmogo
5 M50 96MdM030 99dmfdgds s 3xO sbsgrobo.

9335¢r0390bs @5 s360L ©s5350JBIB0

900066y Losbst0dm 3gMH0Mm©T0, ILE3MIm LosGMZgmmb LwydEMmM3039 BMbsdo, JsGIOMEGHMwOo
390m 3393900l 3Hom FgaMmz0wo 0dbs 9335003E0LS s IRBOL s935Ido BodMdgdo, Mg
M930LGME0L  395bgbom  FgLsdsdol  FME@bsendo.  Lod3GHM™IGP0PD  FOMOMIPIP  IGOJLOMES
ROOWGOoL  Wodoobmds.  3wslogmmo 8gomEgdol  sdmygbgdom BmbEs o35 JdOL  gsdmafzg30
90360mMGYs60Dd9d0L LYBMS JMNWEHMGSTo Fodmygmas s Fo00 00I6EH0R03530d. 9339¢03EH0D
239dmoym  990ga0 3ommaqbmmo Lmgmgdo: Mycosphaerella spp. Stigmina spp., Pseudocercospora spp.
Pestalotiopsis sp.

55360l BMMEGdOEIB S BHMGHJO0B odmgmxzowo 0dbs 990gao Lmzmgsbo FozMmMmMAs6obIgdo:
Fusarium oxysporium, Pestalotiopsis sp., Alternaria tenuisima, Ascochyta spp.

0m30sDY 2odmzeobs Lmamgobo s5350gddOL godmdfggzo dozMmmmysboBbdgdo: Colletotrichum
spp. Pestalotiopsis sp. Fusicladium spp. Alternatia alternata.

J300090s: bbzsslibgs 396b39930rImo 39636503560 Foyardtol Fs36989¢-s535@I8980l dmboBmBHobzo
@5 do(H00sO F59Th3I30 350209896960 Fgbfisgams

5593500055 O05BMBE030L FoBbom F00EobsMY Farol Losbas®modm dgMomdo BgMIgMgdol doge ©s
9Jb390E0gdoL abom FgaMmzowo odbs dmE30L 935 Mo 603vdgdo, GMIgEDsE BovEIMEIc
903Mm@Ma07M0 godm3gzemg3s. 935000 d39656MYg00wb 0IbEHB0EOMYPIMWO 0dbs Zsmmygbmeo
30360mb3M3o bmzmgdo Botryosphaeriaceae-ols caxsboqsb., M™Igoi 0§39396 9396569900l HAMdL.

15




00 mxsbol Lemgmgdl (Botryosphaeria spp, Diplodia spp, Fusicoccum spp, Lasiodiplodia spp, Neofiisicoccum
spp. s bbgo) 8930 dsb3obdgaro 93gbsdyg 3yogl, GMymOE JMNWEGHYOMEo sB939 39O Lobgmdgdo
(0ob0gams (Alnus), F3ym®o (lex), dsyzswo (Rubus), Bo®oxyo (Salix), 3000 s bbgs). ds8306dger Lobgmdsms
LYo RoMMM B39JBHOOL SMLYdMBS byl MHgmdl 3omMYgbgdl FooMBIbLy s 2930 (39¢gdsd0. ollobo
0DsdmE9d96 8396500l ©O535PO s 033M  GHMAGHJODY. RYMIYMGODBY A539990s Fglsdsdolo
$9308960530900.

L5565008m Fgemls IgiGeyemgdmeEmo sdm3s69d0/lsdwydsmgdo:
50065 2025 Farol Ls3gagdecom 39Momdo Lbgoalbgs (39OEHMB0wOL, 3030bool, 3oGMmMLYdOL,
39636m36900L, mbool s bbgs) 399wGHumHgdbyg 936 3gwgdwEo doMmomao 3536909w-0s3500909d0,
om0 353M(300905-29630m00gd0L 06FIBLOZMOS @O FIZMHEIIOOL 9o gd0; 0IBEHOR0EOMJIMO
0g65 06005000 5535090900l 259mF3930 3o0My969d0.

3msegn®o Jgegaido:
9000656 gmdL 2025 Fganb Bo@ogdwero 33¢093900L 565¢roBo s Lodgbogmm bigs@Eogdols Imdbogagde.

36mgd@ol 99b0gHdolL Mo s | 3Gmgd@ol 890LEmegdemgdo (36mgd@do Hemenols
3lsbyemgds Lsdgabogem 9gliremgdols domomgdom)
300sM0e0gds 3500900
(sfggdols o
©53m53Mmdols
fiergdo)

39DoMm0 geatgoersdg - »gdols byeddwgsbgeo,
33O 393609MHgdsms MJBHMMO, 803500
39360960 3bsddOMTgero

3535 0965005830070 -0936. 0565096.,
35065 J9925(0830¢70 - 053. 393b.
0565996.

2025- 3sLbolidygdgao

2396050535¢00 | 993LMH g3 gd0LEZIMIBEH0BM o
05dBHIM0ME0 993500 YOJOOL
3DWHUO05 30300 dnges-

d93L9ds
;86())1? (;3003:6060)3 Lod96gd0LIYEBHY3gE™ Obsb rdbsdy, bs60 5333057960
PO 3)B09G90s; 936. 0355386, 35bmbolidgdgeo
30@9d300b 9620909 96 b0l dg
Bbbb@:]%b s sbamo | 280050805 G080 By IEgBEIdO 35GHHNROOL ©
B599B0l Bogds- @533 2025- Ubgs dbGHBgmeo 3MEWEHMOJOOL
3350%?35 <0 BOAM3>NMEMY0d 23960053535¢0 Phytophtora-l, Alternaria-bs o

Colletotrichum-ob 33560b bem3mgdol

3@AVOIMS 30300l dmgers-
d93L9ds

beabea Ggaz560830¢m0 («9536. 3936.
0065996.) 3sLbolidygdgaro

2025-
399LMHEgdgEolodobool
BO@xd530 3500m996900L 39 EHMOID
30e9dool dmgs-dagligdo
2025- Yoo 35850d9 (1536. 89;3b.
AO@ZHTO 0565996.) 35Lbolidygdgero

999LEMEgdgEo 30EH®MLYdOL
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350096900l 399G MEOMS
30e9d3ool dmgs-dggLlgde

@msdboG0 gmmgoersdy (Ameg. dg3b.
0065996.) 35Lboldygdgwro

2025-
999L6 090 mbowolb s 3ozolb
30030 ngméj)ggo%ig@éggom? 0
30e9dool dmgs-dggligdo
0565 00535, 6565 3586009 - (39 3b.
0065996.) 3sLbolidygdgaro
2025- 3996 E9dEgd0 bgoolbgs
A56©33535@0 39636003560 s LYPVEBHOM30319E0

3990GMOHIOOL 350mygbgdoL

3DLHYHm5 309300l Imgers-
d93Lads

3bm@sE0s
Lo5bgMm0dm 3gMHomEdo yMIgEEYdMEs 399035 AoMT535¢0 sMLYIME 3MWEGHNMMIMS 30gd3ooL
930D05, 309930590 5OLGOMEO TEodgdOL LOEMELEOLMBIMOsbMdOLS s LESdOEMMMdOL Fgdm{dgds.
309dEos 8903bm dmbo@mMobyol @s 93gbstgms xsbdMmMgermdol 3600603980l 8ggys Lbgsslibgs
9339695099006 LR 3MEEGHWOSTo 450MYMBOWO s  0IBEGH0R0EOMDMEO bmzmgdom - Ly -74
835900 5 d3gBHgMomero 10 §@sdo.
5055050 3Mgd30580 0bsbgds BoGHM3smMYgbgdol 455 d@Esdo.
abob0db530, MM 3margdios dgogLm LydzgboMgdmwro, 5699 4969E03M50d FosbsE0BYdMEO, 8Esdgdom:
o 129®500 Alternaria alternata
e 3 93530 d5dBHgM0g00-56EsymbobEgdo: Pseudomonas qingdaonensis; Pseudomonas protegens;
Alcaligenes nematophilus.

L556256008m fgemls GgGeemgdmemo s9m3sbgd0/lssdwdsmgdo:

339w gdMEs 399T035@ F9M5TIZ50 SOLYIM JMEOEGHOIMS JMgJ300L Mg30D0s, Jmergdisosdo
3®Lgdo 9353900l LoEgMEbEolYIbsMOBMBOLS s 1EIBOEYHMDdOL T9dm{jagds

3mseyEn®o Bgegaido:

0543H9M0g00-3b6BHoambobBHJOolL  Lobgmdgdo  306M39ws  0dbs  00g6EH0R0E0MIPIMO  Lodo@mzgamls
Lb3oslb3s 93MEMY0E HBMbsdo s FTomM30L sToHILSMYGBYEO Fowowo BEFSYMbOLEHNMMO 5JE03Mds
30GM3500Mm39699M0 dogdEgHogdol 80ds6r0d FoMmBmoygbl sbogn LsdgaboghHhm 33303gdgdsl. doMgdEo
390093700 5LobYE0s LEYMHMAMGOLM 296dsb30L Fmbozgdms BBgdT0

IL. bsdgbogMm Log®mb@,m 3Gmgd@gdo
IL.1. gmgbmemo sxobsbligdoo:

IL.1.5. @sbG¥yegdmEo 3Gmgd@o/3Mmgd@gdo (08 9g0mbggzsdo, 0¥ 30Mmgd@o/3MmmgBgdo ILEOYIEES
LosBIMmOTM Fgenls)

Ne | 36m9dEol eslisbgemgds | sdgobsbligdgmo {sdg3s60 9mbasfjoemg 9mbsfioemgbo 50
m660bsgos 396Lmbsgmols LEAHOMIBHMO0©6
65096mds 360gd@do BHreagmols
3000009000
1 | Ne06-01/25 05030L s domngdol dmms 6. ©)9d53Y -
,,000YgMHIGBoLYdIM ™S | B39Ol 91053900l 36mgd@Bob
xbob 3MEHMMgdbDg | Labgedhonm Lobgerdfogm b9geddegsbgamo;
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239360390900 mb039MboGgGHo mb03gMboEgGHo doM0MOEO
Aternaria-U 33560l dmbsffoenggdo-
R XOh\ery U] . 3MMR0MSdY,
LobgmdgdoL 6. x90b60dy,
29903965 s Jomo 0. 9693000
2496m3olL 25805360
3boE0 5MdOL
A995mema0gdol
299mygbgdoom”.

sbmdsp0s:

0Lyl JoBbMdMOZ0 LsdgEbogmm 33wg3000 3MMgJBHOL - ,,050eYgMHdghslgdMms MK bl JMWwEHMIdDY
2393039wgdmero Aternaria-b 33500b 53MHgbowEo Lobgmdgdol 4s9m3egbs s G500 4gbmdol as80xn3Ms sbowo
05000L 39dbmma0930L godmygbgdom” dgbsdg 8wowgEMo 39MH0MEOL 2obdogermdsdo dmbs Alternaria-U
3309b0MEMdO” Jodm™BgMEo 609Mgdol ITS MBBYd0m LobgmdMo30 0I6EHR03E0s. 500 FmMol LEMwwo
60dmbMINo m3gHmbgdol abndzgbo®gds, MHmIgmog dmoEsgs 8909y 9BO390L: 13330 TolvErosb
©b63-0b 3MMH0G03s30, IXO 53W0R035305, b0dAoL QolvBMS3gds, bgdzgbo®mgdolbmagol dodommgzols
dmdbogds, ITS 1, ITS2 600-800 bp gqbmdwm®o mdbol Nanopore Ubgdz9bo©gds, domobgm®mds@ozwwwo
3bsgobo.

Alternaria 12 600v30ol ©5935390w)en0  0bBRMEMTo305, GMmymM3 Alternaria Alternata-l 306390 (36M0ds
LodoMmM390MmEsL  sG30MMmMo  0dbs NCBI  (dom@gdbmemaool  ghmgbymwo  0bgm®mdsgool  39b@®mo)
6993090E0©H0 056000 93MMdOL dobsdo  https://www.ncbi.nlm.nih.gov/nucleotide/

I1.1.3. 862535¢mfiem0osbo Ladgbogmm-33wgz300m0 36mgd@ol/3Mmgd@gool bssbyscodm fgwls dgliervyegdwymo
153 FomqdO

Ne | 36mgd@ol ©598065BLgdgmo | §98y3560 dmbsfiogng dmbsfiogngbo 50

©3lsbgewgds 6360bog0s 3960bmbscwol | LEHGYIBHMOOEE
5mbMds 36mgdE8o GHegools
Jdomomgdom

1 # FR-21-1778 [e[OTON 05030l o 7 35¢0bs
LogoGmnggembomgols HMLm39ol Ml s39wrols 099503000~
93mbmdo3meo Lodommggeml Lobgedfogm Lo3g3b.
960d369¢mz060 96m3zbmo “1603960LoGHGO bgddwgzsbgaro;
Q553500900U - Lodgbogm 0535 0965005830000
39O GHMB0oEoL Moo | Bmboo -
1053l 30mOH©00bsGHM™eM0,
250mdf3930 bmos LobsGrmerody
05JB9Mogdol -30M0MSPO
LobgmdMogo dmbsfioeng
965350 x390M360d0Ls
o dsm dodsOro
05dBH9Mm0MGBSRJOOL
M dbMdgEmdol
dqbfogams

0bmysp0s:

360Hm9dGHoL Bobwgddo gbermws Pectobacterium s  Dickeya-ls 303560 5J@0MMH0 GFoggdool 45dmymazs o
JoMOMIEO M30Lgd9d0L Fqlogers MOOEOLOL 3@ IM0MGsgo0l 0bLEHOGNMGHOL dg3boghms gMHMMdogo
5650860 mImdom.  Fsb30bdger  85dBHgM0gds®  godmygbgdreo  ogm  Bggbl  8ogH  200mymzowo
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https://www.ncbi.nlm.nih.gov/nucleotide/

0096GH0x8030Mdwwo Pectobacterium-obs o Dickeya-U 29 9590 99005090000 Fo®oo Boamdy™dbmdgermdom
2990m06MBgm©s ©59gbodg 9sdo. sbg3g pobbmMEogws Pectobacterium-ob s Dickeya-ls 29 3¢s80b dodsH o
obEsE 359MYgmz0wo §goggdol b3mobobyo. 33eg30l 99waa9dds 3306396, MMA sboends goggdds  dmobobs
1533930 9BHod9dol 76.3%-0b  obobo. hbl, M 30930580 sOLYIMWO s sbowo B5gBHIHOMBAJIO
2o6Lb3030gd056  Imgdggdol  oBolwGmo  L3gJGHHmom, Mg Lbzoolbgzs  Mgaombdo  gedmymaowo
Pectobacterium o Dickeya-ls 05d&H900@0 8850500l d0MmIM6350x396MM36985Bg3 d0Mm0mgdL.

5055950 60 bdgEbogMHM LBsEH0s IDOEYdS.

2 YS -23-453 [e[OTON 050030l dmmo 2 3535 079650530000
“dggbstgos 9boS39w0l 9053900l - 36m9d@ob
B0GM3500Mmy9609M0 Lodotmzgemls Lobgdfogm bgaddpgzsbgaroem
05dBH9cM0gdoL dodstmo | gMmgbmeo MboggMLo@ G0 3sdbok0o
36@s9mbobEo LsdgEbogtm 3MM30Crs©I) -
90360mMe60Hd900L | gmboo 096@MM0;
2300mygma3s (sbogrgebMs JAIC0IHS 3535C?509
Lbgoalibgs Jd93b0gMob - @0dMEBFO.

930 MY0YHO 3600m99d@o)
2390906 o
30MEWMYOMEOO
39BHogmdom
2o0mMBgmo
0BMEBHO0L
b19d39606gds sbseo
050Md0L
39dbmgrmaool
299m996900m”
5bmys30s:

Jo®dmgabowo  36MmgdBHo 90Bbs  obobogl  3oMHGHMBOEL  Bod@gMHoMwo  ©s9350JdJOOL  250mdf3g30
3500m9bgdol — Ralstonia solanacearum, Pectobacterium spp. o Dickeya spp. — {05009 93Mmmy0m®o©
MLOROMbM  BOMEWMY0HO  3MBEEHOHMEOL 53963 gd0L  4odmzegbsls o Fgufogersl. 33wg3s 9Bvydbgdmes
0MBdM030  93mboLEJIYP0EB, Ts0d  TmOOL  LodoMmzgEml  Lbgo@olbgs  g3memyom®o  bmbowsb
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The development and long-term prospects of forest cultures requires a detailed analysis of the local soils to select
plant species appropriate for the location. This study focuses on the physico-mechanical properties and chemical
composition of soils in agricultural production zones of western Georgia, particularly Ajara-Guria and Samegrelo-
Abkhazia regions. The state of groundwater levels and other relevant issues has been examined. This work also
presents a selection of fast-growing, highly productive woody species (mainly introduced exotic varieties) suitable
for these conditions to create industrial plantations and restore-renew mountain forest areas with low density that
have not been naturally regenerated.
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The flora of Adjara (Southern Colchis) is characterized by high biodiversity, a significant proportion of

endemism, and unique forest ecosystems. Our study aimed to analyze the biologically active compounds in leaves of
five Adjara-Lazeti endemic species: Astragalus sommieri, Quercus petraeca subsp.. Dshorochensis, Amaracus
rotundifolius, Rhododendron smirnowii, and Rhododendron ungernii. Methanolic leaf extracts were prepared and
analyzed using GC-MS to identify bioactive constituents. Antimicrobial (specifically fungicidal) activity was
evaluated in vitro against Colletotrichum gloeosporioides, Alternaria alternata, and Fusarium solani using the agar
well diffusion method. Cytotoxicity was assessed on human lung carcinoma (A-549) and normal skin fibroblasts
(WS-1) using resazurin and Hoechst assays. For GC-MS analysis and cytotoxicity assays, methanolic extracts were
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prepared, the aqueous and 40% ethanolic extracts were used exclusively for antifungal activity evaluation. GC-MS
analyses revealed a diverse array of bioactive compounds, including phenolic acids, flavonoids, terpenoids, sterols,
etc. Rhododendron ungernii extract exhibited the highest selective cytotoxicity against A-549 cells (ICso = 12.4 + 0.5
pg/ml; SI = 9.68). Strong antifungal activity was observed in R. ungernii, Astragalus sommieri, and R. smirnowii
extracts. These results suggest the potential of these endemic species as sources of selective anticancer and
antimicrobial agents. All experiments were performed in triplicate. Results are expressed as mean =+ standard
deviation (SD). Statistical analysis was carried out using one-way analysis of variance (ANOVA). Differences were
considered statistically significant at p < 0.05.
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The growth and development features of Sichuan pepper—an aromatic spice plant of East Asian origin
introduced to the Black Sea coast of Georgia—were studied in new environmental conditions. A specter of the
phenological cycles was constructed, and reproduction possibilities were determined.

Its fruits are more actively used as a spice in East Asia. Therefore, it was interesting to study the
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composition of the fruits of plants grown in new environmental conditions. But we studied the content of
biologically active compounds not only in the fruits but also in the aromatic leaves, using the gas chromatography-
mass spectrometry (GC/MS) method. It was found that the leaves of Sichuan pepper contain the following
substances: o-D-Glucopyranoside, d-MannoseCatechol, 5-Hydroxymethylfurfuraldehyde, Isopropenylphenol,
Acetanisole, Thymol, 2H-1-Benzopyran-3,4-diol, 2-(3,4-dimethoxy phenyl)-3,4-dihydro-6-methyl-, (2a,3x,4x)-3-
Deoxy-d-manic lactone, Hydroxybenzoic acid, Baldrinal (Hydroxymethyl)cyclopentane(c)pyran-7-
carboxaldehyde acetate), PimpinellineAnd the composition of the fruits includes: 2,4-Dihydroxy-2,5-dimethyl-
3(2H)-furanone, Cineole  5.36, Benzeneacetaldehyde, 4,5-Dimethyl-1,3-dioxol-2-one, B-Linalool , Methyl 2-
furancarboxylate, Menth-2-en-1-ol, L-Homoserine lactone, N,N-dimethyl-Pyranone, L-a-Terpineol 6.66, cis-
Piperitol, Coumaran, p-Phenoxyethyl alcohol, 2-Hydroxycineol, Carvenone, exo-2-Hydroxycineole acetate,
Limonene glycol, 8-Hydroxylinalool, Vanillic acid, methyl ester, 2-Cyclohexen-1-one, 3-(hydroxymethyl)-6-(1-
methylethyl)-anillylacetone (Zingiberone), Columbianetin.

KEYWORDS: Sichuan pepper, aromatic, specter of phenological cycles, biologically active substances.
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Baratashvili december
3bm@305 0bgEolim®aco: The modern lifestyle exerts a range of negative effects on human health, while

the growing prevalence of chronic diseases and the state of contemporary therapies highlight the critical need for
healthy nutrition. A significant portion of both food products and pharmaceutical preparations currently in use
contain synthetic ingredients, many of which are associated with adverse side effects. Consequently, global demand
for natural, ecologically clean food products and therapeutic agents has increased substantially, as reflected in the
growing relevance of “green technologies.” Wild edible plants possess nutritional and medicinal properties that
often surpass those of cultivated species. Their evolutionary adaptation to harsh environmental conditions, pests,
and diseases has endowed them with unique resistance mechanisms, expressed through a rich composition of
biologically active compounds. These bioactive substances, in turn, exert beneficial effects on human health.

Wild food plants have been used in the diet of our ancestors since ancient times. Georgia, ancient Colchis,
was especially renowned in this respect. However, it should be noted that this field is currently rather neglected.

The present study investigates two species growing in the relict Colchic forests of Adjara, South Colchis
Aruncus silvester Kostel. ex Maxim. (syn. Aruncus vulgaris var. Astilboides; Aruncus dioicusf. Latilobus) and Arum
maculatum L. The research examined their distribution, morphological development, and the content of
biologically active substances in edible raw materials. The analyses were conducted using gas chromatography—mass
spectrometry (GC-MS) and high-performance liquid chromatography (HPLC). Ethnobotanical methods were
employed to explore the historical and potential uses of these species in human nutrition.

Results indicate that Aruncus silvester Kostel. ex Maxim. contains bioactive compounds including 3-
Hydroxy-2,3-dihydromaltol, Melibiose, Coumaran, Geranyl isovalerate, Oleic Acid, Mannitol, Phytol, Linolenic
acid, Sitosterol, B-Amyrin, among others. Arum maculatum L. was found to contain 3-Hydroxy-2,3-dihydromaltol,
Glycerol 1-monoacetate, Hexahydrofarnesyl acetone, Palmitic acid, P-Carboline, Phytol, Linolenic acid,
Campesterol, B-Sitosterol, among others.

These findings, supported by ethnobotanical evidence, suggest that the practical application of these wild
species in human diets holds significant potential. Their use may not only contribute to healthier nutrition but also
stimulate interest among the general population, the younger generation, and the scientific community.

Keywords: wild, food, plant, green technology, healthy nutrition
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The article presents the results of a floristic and phytosociological study conducted in western Georgia,
specifically in the Colchis lowland, from 2021 to 2023. Thirty alien plant species, which have invaded at different
times and are currently widely distributed, were identified based on botanical expeditions, field studies, and
laboratory analyses of collected materials.

Among the widespread species, six alien plants were identified: Canadian goldenrod (Solidago canadensisL.), honey
locust (Gleditsia triacanthos L.), false indigo (Amorpha fruticosa L.), common ragweed (Ambrosia artemisiifolia L.),
Brazilian vervain ( Verbena brasiliensis Vell.), and bur cucumber (Sicyos angulatusL.). To study the characteristics
of their distribution, research was conducted using Braun-Blanquet quadrat methods within the administrative
boundaries of Kolkheti National Park and in the Chorokhi Delta along marked transects. As a result, the frequency,
coverage, and density of their distribution were determined. The characteristics of their occurrence in ecosystems
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and their invasive potential were also assessed.
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