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JlrrcrlRe
Htsotej d3j dzdzr 2 OcCtOtedy 2 MjChtste fls0Odzs

SBlzMmdztse dzj dedz” d3d  d dzls § dzffd o dats 2 e Odzd L Oy«
HlGteOHOYd,j?2 ftyejdds n toj MkztemMse d dzOtOf

4 56 dzO fndzts 1 CMY j tols dzts 2 syd des 4 , g tow j2
sCtsdzs 30 dBdzdz 60 fOnatslsdgr = L Jdgjdzz, ylsts 1
f dzsh OH j 2 ( Yuan et al ., 2025) , ) Is

My dz2 MEBSaBLY2MIse § dzdzOY Btec OdzgdL Oydw (aAd
67% dzOMmj dzj dzd v O AjSIs ™ oB WHSjEES HIOIEGEE Y O tsB h
otsLtcOMIsjls HEts 9, 7 d3dzte H Yy dzse j €, o dzj
ftiecsHtso sdz' Mise d d -7f0e ™ (pdols[fpf RIBER @8)Y5) d3" | OG to
dzd stsdz! ¢t ftsLodweEls tjh Ols! L OHOydd
slsCtcr 908 Is oL d3sy datsfls H dzw ftcj BH tsdzj dzd
O dzd d3j dals @OdcdiAsd 3" - L OBtsdzj 9 Odzd 2 , MisOdats o W |
WikdeS yd sdzOdz' dzr = f tc S Rirgl, Is2024; Hapig lse® dakf, w 2025).
ddzj HS9 Olsj dzt dets, ftsor h jdzdjh dgrdds Ol j ez dpts B o3
Ckdz sktce Mtslse jlsMisalzjls € dzt yjots? L OH OV
Eidzsoedwrn LOCt" Isra Octt SsMmMdMmisj &3 i dmeE

l Ctdzalsj SMmlsj OHOYIsOYdd € HOdzder &5 o' L
cOLodIsdw OcGtOtcdats drzMif s fMlss@ @ andslefgy €
(HOdzji JCEA) (Mitchel l, 2022) dduDdzji @ D6 ey
(1 Odzd dz, d; HlcOdd@s2W 2q¢ psBdzav )L j 20 2)4r dalstg G 1cO
BdtSlsj mdzsdzse d 2, tesBtslsdL Oydd d dm¢ lizfyfigls
OctcOtedets] ftoetsdL otsHMIso BL ! WzBREB | @z3C . SISt
2023: [dzgjyS¢t d Ht., 2023).

stsdzyd f ydqw CEA BMdzseo OdzO dzO0 MtsL H Odzd C
Edzse d?2 orf tcOh do Odzdw M ¢ tsdzdz' d3 (Safdiet@02];dzd
Mitchell, 2022 Seong et al., 20231 O dzdzOVY Ctsdzyj f ydw ddzlsj ¢ to
Isj rdzsdztse d 2, 9 Cdzg yovw ocdHtestf sded € Iz, O1 tot
tcj OdzdL 2jIsfqw o tOLIdglaydzf BEtsigio i sOOOF Is dz' -
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Cdzd 3OIsdud MS dn =B Ez] dedds » § Is§ § dzd y d
OctotsC BB dejsUA®ds | dzC s, 2020; stsmisdyr dz d
Alinayeifard et al., 2025).

1 d Md@slstew dz@ whdesmis: Ctsdzyd i ydd CEA,
slsmizlsmMlse zj Is JHdzttsB tcOL §{ff d Moo OHshj jezd dAst
s mndzsdzse dyud MS€dy Mdmisg d3r . 1 OL 9 Odzdw™ 9 Ot
4260, ¢oMmbteOddd d [Jdztc usl]tc d3tp QM oty MEdstaf@ dD «
dmSEMmmilse j dzdzr d3 tsMmoe j RKjodddmiadgey , ( \2ZFOA2L4)) , ( Ael
cWOoBted S d teh@inisiy fifidse2j dpdz'dds tsfo j N jdzdj dsé ( PF

o { sfifpdiffdbgtedsr € (tklsSCdd d Hts. 2017;
cojebddkjd j Octsi Csfdmsjdr & (styjlst
[ sMSElse d Ht., 2024) dJdagsiciO®Ofdhis] &' o
(RLABO2dzses d Ht. , 2020). 1 JdmMdslstew dzO

Pdzdo j emMOdz! dzOVY Isjtedzddzsdzse W HEB Mdnm St

l s desL dqislz j ogr 2 to ts iy ls BJtetso G 1S o’ dz
M 4,5 dBiztcH HBRZEZOtKsSs wz¢d © 2022 CGEBHE HT
Isj 3 j ttsMisO 25, 5%) BGHdtsL ZOydes Mo dH jIsj
ftslsyg dzydOdzy (I ndoor02F Rogars, 2024; Vbtacal kKaenting I8arkete
2025). 1 t1tsmmd2Mets?2 AjHjtOYydd HOdzdztsj o
9 Oy dz" d3: teOL odlIlsdj Isj - detsdztsc d 2 EteB Odzd L
9JtelsdSOdz dgr § W J ted3” d teBilsdL Jtcso Odsdz 9j
CoOyj mise j SH dzs G 5 dL -Idf Jte~d dade dsGj dsusjofn ¢ tsd
Octesff tesd3r M dzj dzdzets G 5 Clif dzj € MO HTS 2030
shdseo s sdzOc O h dr HBC 4] RlsABRAzS(E 1] mg ddisie tsd
2017; v€oOL ltjLdHjdksO ~529, 2024).

[ dz2O0Bd Wz J s ] tor dzC © o JtelsdSC Odz! dzseg 5 |
fBHHjJt©Y SO Isjrdsdzsed? EkteBOdzdL Jqtetso Odzdzetsc
tcOLtcOBBISCE MfjydoddL qteseo Odzdz" n M dzd € yd

stOHdyd sdzdzO" fj dzj Sydv, ttod] dzls dlisjsth Ddaze
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jfMlsjmlse jdedz o5 Mo jlstsds, Hj Bsdhstedekjls ¢
fsdzdsmis! ¢ Ctdstesddtekj Bs?2 MtejHr @ dnsk
2025) . [ dscdizhtghizei MsdlsO, fosHEzCls
Octetsyj dzgsL ORls fpg B Ptz j ey Oz o bk Mdzse gw F
d WOBtdS tOMmsjd®2 MEPHALY YjdS 2 tj OC

dm¢ kmmlilse J dadzts § sfe j M Jdad J , tcd czdzdtelz j d3r
M MisteOIls . v OCddy sBtcOL 85d3, MtsL HOdAd g O dzdz')
C kddSOdz dz@ d3 Emdzse dw o3 1 ¢ C o tciPI€ Gdi=g dniS fis"
(eddweddzO d Ht., 2024).

s thdsedy &3 Mjdzj Cydtsdeder i3 ftedtstcdlIlsj Is O
WsltsmMddals jIsdyj mMets?2 1 WWjClsdoadatsMmisd ffted -dH
Assi st ed Evoluti on, ALAE) (J2hne, 202
Vstedzddtetso Odzdd yYd dzj ots?2 dsteW sdzsedd t©OMilsy
CRBf OCIsdz" &3 cOBdlskzMmMsd d EMists2yde sfls: &
2020; 10dzOhts9a 0O, 20dd); 1PsBOBE o) detf so yJ o
Mudls dOCtf dzj dzedvw olsstedydz » d&BJlsOBdzdIsto
BdHtMIskzY dr d3d d3d ¢ etst dzj oz dzls © d3d (€ 0Odzd 2
SHdetso toj d3j dedetsds Mded 3 j ded d S tsdayj delste Oy P, O
Panwar et al., 2024; Murtaza et al ., 2
fMd dzi € y dgselecfliob)E@G tetsls j - dzd i MiCjdd2s Isfdiddd tcts o O dzd v
Yyddzjor 3 wdrdosdasedudmMidd fdL dotod M
(Thongti pwvd@ds®D2;d HWd., 2024; 1 OcOdktse O
LWWiCSldoadgr » SCtdBftsLdyd? ftedd3j dgves smw Cts
CtcOMmMdzsec s d BJjdzsets MY j SIstetsea  ( Ni col e et
Mudisoj sy dmyf sdz' L 59 Oded | ModgusyseE cs  HBM®G
LOe jteh Oshdr 1IsOf0Os o©j6]jlOydd, Yybsts L
dzz Istcd j delsdz" | fMeat2Mmlse O® ftesHkSydd BJjL fdac
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et al ., 2024) . [ JIstsHT EmMEtste] dedets2 M
fsdzllzyy dei MEBdz CSdr T Ctsdzj dzd?2 tWOMIsj dzd 2
ftei dszh jMsotsds Hadzw 1 ¢Cuw (Chiurugwi et ¢
20240; styjhSCtsea0O d Ht., 2024; wodMmlskdzs
9 Jtolsd S Odz' dztsgiH Mis @ fisls jld@fCiyel OCIsdodes ddzlsj ¢
fSHARBHT : B¢ tsdstetsdz! ftodd3j dgj dedj d3d ¢ to
2024; Shao et al ., 2025 Mas moudi ent
vitro( sdmj dzj o0 d Hte. |, 202,3;B)p.n i3 BBD Yts dit
fsLotsdzv jIs MSLHOoO! o MsSCsftesHEZSIsd o dzr |
dotej dgjdgdze J] Isjrmrdesdzsedd 1 ¢Cu MtsL HOE Is
1dLOodMmd dstsmls sls tjedtsdzO HJjdZOjIs da
Ctef ste@fdeD,0 d® j BOY MeJ HO YsLotdvjls yj d
f OtcOdiRj ster COyjMmsoO: oCkfm, §dlsOlsj dz' dztsfl
al ., 2018; Bhatt arfgleh jefyls salds.h,d 22 Opsbtg)ls. d d3l
1008 ©SMsOjisMY ©6 i Oigyian Qmis) . | daddB@3  teg | 0
HMIsdy jdzd2 2025 GetHO LOtjcedmbstcdcse Odats
(https:// gossortrf.ru), dets fMtej H dzd -
Hjlsj tcd3d dEoismiskzfimis sd3, ftoj HdzOL dzOyj dedzr 7 dM¢
Cdzlstetsdzd telz j s 2 [fifejj lsas® dizfizj Is stpilstes Mistsd s
M i ydodzdL dtetso Odzdz0 & ts dsy@sldedsusjon CfftEW dfskz dz! Is iz to
Emdzsedwda 1 ¢Cwu, 9 ZOMmistsw h j j o o] d@3w s o
gdztsy doh OV MW MdskzoOoydwy bkigh d&lezdz” 2 1s @i jots
H dzw o JtelsdSs Odz dzr = Wjteds (VFAL) s G tc O dzd
Czdz sEtcOBd (1 OdZOh 89 ©® d HEe., 2021; Neo
Wil kinson, 2024, Zhao et al ., 2024w
odJHBSotsets tOL destsBtcOL W Hdzw B M j yd deq v
MacLean, 2022)] { sts2tsfigpse kY OC Iz Odz' desfmils’ i PeCofus E
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GHJ (odzdz 2 € tsdzlstetsdz Emdzse d2 d d3d dzd 30
SlsCtcr 9 O Is o tsL d3tsy pdalzdns d dzte alzw n o fidg e edssh tztizk fr
Czdz! skEte d oBLWGBYHJddW LOB'" Isr n Mtslstss (

[ Odzdzs] O tcOodzj dzdy Mstslse jlsMmlsoakzjls mMs
RO 1 Ctsdtedud Mc¢d ydmisr j, BJiLBYfOMd J (
fiesdfdEzgfw (ABIsSjo d Hte. , 2018; sdzv L j o
]l slstejBdesis: o §jtemMsdzOdzdL dqtctso Odzdzsd3 tf  Is ¢
d ttsmls Odad @5 didisdOdg'dZtls L OB sdzj 9 Odzd 2 tsB kz
fjtejrtsHO §C Btsdzjj 1 WW,J <R OdeBIsd r tefs dzfs dz9
2021; Bhattarai et al., 2025).

J CoOydmsejy Gjijtemtf jCIlsdodzsets dzOf tcOo dzj
Cd3f dzd ¢ MdzOW 2Oz ydzOwY L OH OYyoO, B j HddgW!
dMrtSHdGSEE BOjttdOdzO M odzj Hicj dzd j d3 Mtso toj
qdzls j demd W dCOyde of teON d otOiff{dsd Wj MY tisceftstz dfy tOn
rdzw  tedh jdzdvw HOdzdzs?2 L OHOYd o tOdE Or dzC
tcOL tcOB B PizPERIStso 52 Octetsisy B fizs dzis g d M Is-is tiz
sedyd m¢ Ow shdztso © f toj HMIs Oo Jazidz®j odz@  fipr
o' Miskzi OdxOte d teftsEsQ dzdzO W mMdMmisj d©z3G ¢ dt* YOO § @ d
oLOddBsMe WL Olgp jols BadddssE ORSH ZdzWv yd& Hd&zVW k21t
d 3j sOBtsdzdL Bisd) fadip)iddgdded j tdL 5B OC IS
Octedsdi3d ud Ms B2 B d B Biglisdsy ¢ UaByasd d uj M s
OHABdtetso Odzdzs e 5 ff 51 O4) Sydase tsdz’d308 gz O ldzPy §
SO)YHT 2 BMzBE B'" dz dzOff tcOo dzj dzr O W ? 56 diglp iR
ftedL dzO§ 59, O BflsddddL Oydvw Jjets bkfteOo dzw j
osMftesdLotsHd i § Mizestd] | SOFHES UH s "
OHOf IsOydr d dBBOSCMHdBOd dzkzy tj OdzdL Oydes
Emdzsedwa 1 6¢Cu.
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CHUCTEMA COPTOBOM ATPOTEXHOJIOTHH B
PACTEHUEBO/ICTBE 3AKPBITBIX ATPO3KOCHCTEM

4. UcKyccTBeHHBII

1. OcBemenne 2. PGPR-6akTepnn 3. buorexnomnorust
RJIAMAT
I_I—I
HCTOUHHK CIeKTPATbHBIH Bacillus Bacillus
OCBellleHHs coctaB CHJ| cereus amyloliguefuciens KIHMATHIeCKAaA
— KaMepa JJIst —
afanTalHH
JHaT OCHOBHOE  JJONOJHHATE.ILHOE Bacillus TpaJHIHOHHAA pacrennit
subtilis aJanTanHA —
ex vitro
Ccua KpacHbiii HporpamMma
yOpaBJIeHHS
aJalTallHy ex vifro B KIAMATHYECCKOH —
KIAMATHYECKOH Kamepe ~ KaMepoit
HO.IHOCHEKTPAIbHEIH CHHHI

t d Mk deerWzlslj ¢ to d tc s 9 ODMRde@Vs iy dsiPls (OB tetsls j - dz
tcOMmisjdzdj osHMisej L OCt Isr 7 OcGtf:
vdzj HS9 Olstp Gz WzBB SISC O Ctsli3f dz € Mdz" - tc J
Md dzj S ydse M jydOdzdL dqtetseo Odzdzr n Mslstso
ftejHMIsOodzv jIs MsBts?2 OCIEZzOdz dzz¥ dgOkz ydzlz ®
ftesdLoHMiso O WEdS ydodzOd ds?2 fJtsHEzSydd
gilsj fjd sSttOdzlz@B)Is d{ B dzPd31ls ! dmmdzj H 59 Odzo
10C,@CIsdoadaets qLEzyoOjlsmwy dBdteser d3 dzOlz ydz d3 f
ZOf oo dzj dzgdV L Odzsy ddzd teOB-BG24)D. uhjersdp
Omf j CiIsr (L dzd cetst WW jCIlsdodatsmls: | g€ tedliat
cOL cOBBISOdZr o bkWDZ) Td Kox@ha) P OUBDES
d {1 Cdsedyd MS ks wsflsdizdL Oyde fHtosdL o sH Ml
(2005), C.A. Mitchell (2022), E. Kaiser (202 d tslsj yJj fmilse j dede[ .
tesCddz (BGJ dz dzts 9 Oy dats § ZzOf Qo dzj dzd J
MemMlsOo ddWHBLiHROdzd j d3 M J ydoOodzdL dietseo Odzdz” -~ 1
speed breeding). 11dOydlsj dz' dg" 2 9 ¢ dzOH
Watson (2018), T. Chiurugwi (2019), A. Dsouza (2028), Xu (2023) ©
(2025) . b ClIlsdo dats tcOL o do O Is H O dzdztsjfiz" J dz(
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WilzdzH Od3d dzls Odzd dz" | dimimdz) H s OdAOW2 4y , | ..c OB
1 OdzOh s 520 2A4£)0,15¢. [ . dbtelsj d3j deSts (2021)
 Bdlstcedj o0 (202405 soQdz' ye¢ (2024) , l .
dodmlskzdzsoa © (20240, B) d ¢.¢. vdz wWdgtso O
Ajdz2 tcOdB@bBydes] BeBtMdase Odedj MmdMmilsj 3"
Ckdz skte & L OCtr Isr a OCc tcd]Yy usiazmlg jddQr ,§ tott
Yyd dzj o d3d dffe sRAlswsPdzseo § ddasj cteOydd My -
PftcOQodzv j d&3" = H OOl stetso Mtej H. d BBl A
1 OHOYd HOzv of fsdzdzj dedw  sMis Oo dzj dzdzts 2

1. lwtse jMmlsd MCteddeddzc M dzi Cydosdzder = 5B 1KLO
AL W2 Mg jlzdetizE  toudzis@ e a O 6" IsF 7 OGS
2. 1 rHjddghtsHd 2 BOIsj cff Ddz Istirates h dzF Dt OC Is
o' M dds MBHjtey Odedj o3 Yyjdzjorm BBz d yyj f
3. Juydddls! BdsmdBdUIMEd?2 MsmisOe & ]
Ckdz slzte Hdzw fodfldgjdayddeyadeday” = @ Mistsydzed € 5o
LOCtr Isr a Octetst CtsmdMmlsj 3.

4., RMMdzj Hs9 Ols o dzd w-dzgtb 1 Iz dzE) 6 fp § O te@rtizs tets
dL &z dzyd e sfmis+ -yJj "Hadyr T mistotg fladzzO ¢ s s 5N dzr -
LOCtr sr a Octtst CtsmdMmlsj ds.

5. {yddedls! LwwgjSClsdoe datsfls! i tc d-830p U2y gz 2
dL &z dzyd e sfmis -yj wady T ifotdgddeddisOEMtsdr’ = Ckdz sk
LOCtr Isr a Octtst CtsmdMmlsj ds.

6. [ OLtOBBIOIs! d Of tctsB d toctsoe@kitrotf |5 5 §) tzf fzis d
Gjdeslsdf se IssBBOO d d&WIisr 9 bkfmdzsedwn !
COdgj tor .

7. 1 OLOBBIOIS! MdMmis] &3z ¢ s B dzd § i dztz@ {f B 4
dz0 g sor hjdad§ -rjdedy 25mis ¥ fh dzdzdzO$ 59 2§ tof
sohdzr » Ckdz Iskte 9 Efmdzsedwrs L OCtr Isr a Oc
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8. lttse j Misd L Csdetsdzsd yd mE ze syd dz€ Iz f
OCteBIsj ndzsdzBe 2 Hd&zW L OCtrIsr a Octtst Ctsfdf

{Bl §CI dMmMdziy 6a QdgffIsdzdz” § BBEOL YY" (M
(Solanum lycopersicumL . ) , 0] IsOC Y J ftcl] HMIsOo dIs] d
(Lami Oc ea¢ 'Menthe H (W . | ongi foli a, M) , a dgy dzd
dzj ¢ OtcfylMelisdadpBitinalisL . ) d B OL @ gzAEOEERIM Baddsum
L.).

ltej HBI s dhmizy 06 s@tedY tdtshisd W stodidtcts:
YyJdedzr = ftedL dzOS s k2 fijtemMf jSIsdodz » G j datsls
Cdzg yjorm 1dzj d3gj delstse  Mmdmlsg d3 ftstslinte g B8
tcdL sBOCIsj tod 2 ( PGPR) d extfv@dcsd B3z Buztso d WO O
Octetst S sMdMmisj d3.

1 OkydzOw dztseo dL dzO 1 § f fj dizjj elats O dE[R Ot OC Is | to
fMJ dzj € yd tsdadzr 2 BOIsj cd Odz H dzw L OCter Isr A
fjtemMtfdSCisdode J OH Of Is d tc (990 dzlizts g5 W  fg dgj B 1
cdBtedH F ), dwiIsr (MlsstsBttOL yYyr 1 jMmj dz
BOLJdzd¢ O d tfftjH]djds fjtemfJjSisde dz J
MLHOddY Mfj ydodzdL qtetseo Odadz" = ¢ j detslsd f tso .

LMisOdats o dzj dz' L OC tsdzts d3J tc tizts ff Is dizlz g fzdzy dzd vdz!
AL w2 idgg glzdetzs ftodL dz0Cd Boatshdzr 7 Ckdz skts,
Ctedlsjtedd H&W dr Mjdzj CSydoodzdzcec s BlsBtstc O ¢

[t H]dj dO LWWJiClsdoe dzsfls! Baaiths ¢ I dizw
zOf tc Oo dzj dzdzts ¢ sd3tz dz jo Oy tHay dz oy jv@idsl) IsSe jdmidta dzO €
Ckdz skte dzO 1 IsOf Or 9 j G lse®istho dzR ks fME O
Octetst CsMdMmlisj d3.

1 Oz ydzts sB sMdzts o O dzO d tc OL tc OB dx OWE@
ZOf tcOo dzj dzdzOV 2O Htsor' h jdadjdydo tzfi5§ s HO B
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f sMOHtsYdzts ¢ 5in VigB j 6§ OO dzls s ks BOSO d d
bises dw R Cdzd BOdyj MSs2 CO®Rjter .

{ OLcOBElOdO Codif dj S MdzOw fMmdMmlsj BO Mist
Octetst CsMdMmlsj &3, ddzsjctedtelzs h Ow dzf B t=dp dztsth
sohdzr » Ckdz skzts, Z§tcOo dzj dad 4 MY JECASeldsjdic of
f OtcOdj Istctso ex@ittod fldy O Wdsdc 3 tetso Odzd W L OH O dzdz
Codzstcsdzdtelz § d@3gs?2 Mmtej H J .

vy Bty Isduyu MmMEOw L dzOQF digs l®'] stHp® B B Is 'dzO z y d
tcOLodIsdd BjstsHBEedd MtsL HOddw MmdMhldijtedsrs
zmdzsed¥a 1 ¢ 0w, q &l e oz My d&zj Sudd,
bftcOo dzv | B ¢E s tOMmsj ddjotsHmse O. v fls O d;
bftcOodw jogr & WOCkttoses (M jRBRR) Sz® ¥
LW Miyg fedetlzB  ftodL 2OC e 2 tetshdr n Sk
COMh qtewe s ftoj HiNls Oo dzj dzd ¥ tet§ H OE O df BB fpeiczd de
BOLE Hdzv yjdzj dzOff tcOo dzj dzdetse s k1 tcOo dzj dad W
dmSEmMmisshazdsgd Y 1 ¢C 4.

) ©0CIkduj MS OW L dzOydlissinjsdzj dztc O fipdsts 1 dz 2
o Cdz¢ yos hd2 fjtemyfjClsdodeaj Isjdgatstadtfhezj Is&1
cdBtedy’ OF SPCYj d&¥Isr Hdzd dedes dzd Mls dets?2  ( Mtst
Csazsdmists? (MsttlssEpPlL j uykj s dmmm df =iPL
Cdisf dzj S dzOY MdMj BO Mtelssots? Octeslsj:!
BsHEZdYyds, ftodhjdjdd] todL tsmOdbsdtcdsdke
Cded BOISdyjMSdE §OLO®RIStetss HdzW O wOo dzj
C Owjoftsds tOMisjdzd2. 1 OLwLOBBIOd d L OfOls
g € tets C dzts dzts © BW Isr H dzd dzdzts dzd M) ls dats 2 (L OW:¢
MijteiBtoWdzts?2 d3j HOdz' ¥ dzOT 20 Indsdo Cj dzv¢ | fsclAs sl€
tj OkzdL Oydd ML HOMO, LIQIysD)ddds fotOpa@D dddz@"o
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COd3d 6O 1g] ZftcOQodzwe h ddz ftotsctcOd3dzder @3 B
mModHjIsjdz Mo ® " 2022611267, - 2025618596¢
[ JIsBHBSAZISEe W d B3 SBH[ | IstERigdzise § 9 O dzf @
dmmdz Hso Odzd?2 GMMdeso OO dzO | g g el Qazth e d As
RN sd L so Odzd ! sjlssHT OdOcdzdL ©, fddzsjL
skjlyg fdedzr & d L Oteks j ydEte tc QRO tc s fdzj H t
fsMsOdses C  yj dd, W st dkz dzd e s o Odzd J L OH
LS jtod d3j dzls 5 ed 2d OfEOmMAjLH besjh Z ozt sOktse ) §
d ®Olj BOdyUjMSdr &Bj ssHtse BBtcOBBISSd HOd
2O MmdMmlsj dsdetsdE Y SHAGH , COMMdBOlstedo O h
yj dzsflsdz 2 tBI jSls EitcOodj dedw, agjolzy iyu
oLOdBsHj2Msodd cjdslsdfO d tjckddtkj &3
[ Mdztso dgdgtsyfj dzd v, or dzsmdd3r 4§ dzO L
1. [ iHsdsdduijmMSd) fddydf' WYestdkdtss
GOl jtcd OO Bothdr & Sbkd kkte Hdv Mj djSyd
LOCtrOtdst CsMmdMmisj 8 §5 Ctedlsjtedwds OH O Isd
f oW d dv .
2. uvitsttjlsduimMSdj Gmdtse' d &jlsBHEBESEdY
Mscksos? Octeslsjodsdsedd HoY L OCtr Isr o
BsHEZdYyde, foddidd ddj Owdf s@tisd tc§ ¥ dzb €
Czd BOIdUjMS R §OOdkjlstese Hdw  sdzkzyj dzd
COYjMmise jdzdzr B Y 5C OL Olsj dzv &q .
3. IdekjrdsdscdujMSd? &jlstsH d Isjadedyud
Octetst CsMdMmlsj BOR, 9 ¢ dz6 YyO¥ " & jotsks P R)devidaf@ d
My jydoOodzdL dqtctseo Odadetsj] BBtStclzHS Odadj HdzVW J
glsj ¢ J dz HeMistse jtocdesMpMistsg | EdasgPIstso
fsHlso jtey Hj &20 MlsOldmisdyj MS 52 M8 Gxt S
ftoddsd dzj ded J &3 HdMY jeMdsddase s JAdz®&dL OL dA
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tcOL dzd ydw wfitejH]dvdd M ELEEEO §tcfo itcsbh o
p<0,05.

dbftesB OyYydw [tOastelslzr .j] (tsdztsyjddw d tojLkz
tcOB SIS HGBC &ZOH'™ 9 Odzd ! d tsB My HOEKY IS d HFOR
HdMisOdzyd sdedg'ddW j 6 dzygd Btetst S sdzse d yj mé ow
1 dgj eatst WW jCIlsdoedz § M j SlstcOdz dz | d zO0

ftiocsHEzZCIsd o datsfls d mMjdz ME el jlIs fise iR d,ls o (
CAEZBZHOR] dzlsOdz dz" § d HtedS &zOHdzr | dzO Ry id
ALY 2Mmlse j: OCIskzOdz! dg j oftosmr , HisMls d

¢l tosB dzj B 1 Csdzsedd d Mmj dzr MEsy AL W2
ctOLtOBtSIKCO 1 Ctdzsedyd MEd BJ LY OMmdz ~
Isjrdesdzsed?2 Hdzw ko j dzd ydziddg ¥ ts ~ffica &§VH2HAflIdsodj odzHdt
(I sMCo0O,¢cub®Ig )3 dde" § Isjdenjdzydd o fJ dzj
Yyojlstsydz » Skdz skte dzO bkfMmists?2 ydo tsfmls: ¢
MejHré ([tMitsemMiOow EZOAHEME O20D4s B&C
c ) tsdztstisfPpad 2 4 e ([ sMC o Odzdetsd Y4 )s;dzdz” | Is tc j
HsMisdydJdedw d WOSIkster EMlss2ydeotses t©OL 9o
CABIssdzd S © 9 My dz MEsd ~BLYW2MIse J d i tc
CuBote] d3j dede’ § IsjdzHj deydd o fgodepdsyy d ¥ wisic
sotshdg n, BOrYyjo'ns d Yo jlbtsyder = Skzdz skzts.
([ smMEseamMC OW tsBd&ZOMIS: , 2025) .

l1 zBdzd S Oydd tcj L zdz' sOlsBlots  dldnjfitdgi H tske dofigk:
sfkpdzd {so Odets 18 dgOkzyde' = t©OBKSIS, ¢ dzt yoO
fjtejydw Iéo¢s A d 2 MkOls: d o dqLHOddW R,
HOdzdz" = Web of Science (Q1) . t JLEdo IsC
dLtsBtejIsjdedj, 2 MmModHjlbjd MoOd s 6tk
Clf1 LOweCt?2 dzO { Olsdge@zls tc ® iy dgt=EOE jsdad ds)m W
toj Ctsd3j dzi Oydw dzq
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J dydzr 2 9oC d&zOH MEdHEOl] OBSMHistsw Isj dz' dz
LOHOYd d o ssHtsdzcecdw dMmMmdzj Hise Odaed v, fn
dmmMdzi HB9 OlIsj dz2 MSdmr ©OBTIS, 9 ¢ dzg yow 0OdzO
9 C &zOH L OC dz¥ yOj Isfmw ) f SHBBStGJ dfmnats
OG tetsls gRfdatg dgt€ d - d Bdtlsj mndzsdzseadyd MS dn t
HEC k] dzlstse d ftsHeEeBlBoaC ] fEkBdZdJSOYd?2.
{Bl jd&3 d MbwClslzttO HdMNJAEHEQDtEEOdpdEE?2 dt
M8 MistcOdzd yor St s ilsjtedzsets Isj SMIsO d oFf
i ssHdyYj MS L OB IS gmmdzj Hiso Odzed v , L O
sO¢yd Midmss aodldistsQisi3Edse dd(dsstindy © §)ddz | OB
d dzdzs fls te blc tslp @rlz@RfcufiiPlz, dz2¢ O d3d B4 fipt izjs% 3 did
1 ZOG BH Otepdpsldidstal . o7 tOY Oj s cdzzB 5C 28 sfigls +
ROk ydets 3z € ts defflz. dalz. Is,© dAfstets W juinfistcz t &1 . 1
tczCtsotsHMisots d ofmjMistetsdadzt ¥ Y SHHJWYCE.
tczCtsotsHMsoz ¢dctesd dey JEA BrBdidd yPp dzlsicOR L R3S
b. . [ CteEsRShEsSte®OfizdziH j Yy Sk d ML HOd]] |
dmMmdzi H s PG sH OtcdzsMis! SOC Y J OHtej Mso OdzC
fsdiish+, MftshmMoeMmMlsotsoa o dj EMfjh dsdkkz or {
rdmmj eclsOydw o ftsdzdzj dzO o tOd3C O~n G tc
o' Mh jets tBtOL tso Oded W t shmd2 ME 52 AJjHJTS
Ok ydzr = ftesjClsse 5 §todtstedls] dsdew dzd dzPf)
tcOLodIsdw dzO Isj d3lz: Ct OLtOBBISCO ftodtctsH
Mots2MmMlsoOdsd d COyd mMlse j dzdz" d3d ¢ s¢C OL Ols§ dz
By IssHBsBs BdBWESKSddSd d ydWwttser -~ MmMdmisy d
G tc Odzls © dzO ftetseo § HJ dzd § Ctolz f dz" n
- 012024540 ©lIs 24.04.2024 G6.) .
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1ol dlst 3v310 94t fCsfuergupld (SMARR

tosuvr1rRE (J41{t JRUrTOUVULL 3)
| OttOMsOs h OW e OdzdL Oydw (S 2050 GBH

Csktstesets ftejor Mdls 9, 7 dydzten yj dztse j &, B
ZOctclzL CO dzO tsCtwkzy Ot hkzs MtejHEkz §todbPHHk

357 0 %, Yyls s fslstejBlzjlIs COtH d dz0dz! dzfs G T
Octesff tesd3r N dzj dedzse s S s dzj $MO (Hunt er [
Jafarl i, 2025; Yuan et al ., 2025) .

MsCtOh jdd] Mjdz "L zowisdy!ls Y sB)RBOIsC BE
fOrtslsdzr = LJBBJdz (~2% Bls cdzsB Odz! dzf = {f ts1
sl Jd3 Mjdz asLftesHEZSYdd dz2O0 3, 7% ( Br en
Yuan et al., 2025).

| dztsB OdzelzdztZPIs § U d MSC dd dL d3j daj dizd vdad § o U IS "tse
dmissh j dzd 4 tcj Mztemso d LWWJCls Cclsj f dzts o
HSY sSdzded Isj dz! dz' | Mz desmisd HdEzvW OGteOtcdzs Gt
2022).] 1 Isdr Ekfmzsedwr e jiMmMf jujded] EkfMmlsts2 Yy
odzi Hic] it s¥ W j S Isdodzg" m» Isj mdzsdzsc d?2, f 5o
fted Mdedy jdedd Odzlstetstf ¢ j dedats?2 dzOctekzL € d,
(Gargaro et al ., 2023; 1 BHBd MEOwW d HT

l1Jtemf J Cilsdodzr d3 dzOf tcOo dzj dirfijdes MY 5 dzs § Is-fifs
Codzstecsdzdtolz ] d@3s?2 Mg HS2 (Controll ed Env
Octetst CsmMdMmisjdz (1 ¢6Cu), Colststesj] B M j Y
9" tOh doOdedj Ckdz skte d yYj dzj dzOf tcOo dzj dzdats
yJjdedzr - OftsgLdEDi nni e d MaclLean, 2022)
MisOBddz dets] ftesdLoBHMmMsoas Mjdz anBLfBHEGC
dL d3j dzaj ded?2 d fj L sdzdesfilsd, Yylsts M smtse Ml
tcOMmisj dzd j o sH MIse O, sO¢ d kMot toff] telsletst® o tfiplg- df
BJLBYOMdzsMmis: d EMmMss2 ydossMmls! OctetsftetsdL ¢
al., 2025).
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10 tsmhmdsej ftejHjdzjdzdw [ by dzdzO ( Mi t
JLtsdzdtetso Odgdzlzt MdMmlsj Bz or cOh do Odzedw BdF L
Med H" , HOddzr 2 Isjtedsddz tsB) jHddzw jIs vy dzr 2
CtsdeC toj Isdz" A tcj OdzdL Oydz L OCter trfgs 1l datelin'C |
cL OCter Issy ©OMIsj dzdj oasumlsatse (I A), cLOC
WOBtedGCdeo (BPEJqCOdz dz" §j Witedsr e (VF), Mmdfml
(VFS) cCBsdzlsj 2 dzj tedz" § WJtd3r e (CF), ¢ imd
mMid MEs] "tLWwW2Mmbeotse, c¢ceBtesHMEt] MmJ dzr My
Ht. , 2017, Van ;BdBidjetadB@Bis dza Idztso ©O2 @2 Iy)c 5
[HAZOCt dMmftsd Lkzj BOY Isjtedzdddetsdzsedw tsMisOj
f4timdcOrismvy ddedOLlssilzs Iz #Os fijvH dfdsOw - € dzO iy
ZOMmisswh jj otcj BY wlshMikzlsMmisalzj Is.

stesd3] Jstdgdesdsc v H ®RE Atsp ©tcdz@ tg lz dzdp iy v
sls tj 6 didzO. l w2z, bofmMlstcOdzdd d [otetst j
Witedr o dmSkMmMmise | dzdz' @l-tsdd ma g ylad J 23@ 2 4 )V F
o (fsdadd d HBlzedal & BOtHEs] s & ® @Ge ind ¢
dmckmmise j dedz" df & fiPefALg) ézdalj, iB020)) t sMfipdd ¢t
fejrnftedwisdw ddyjjaezdsOsdgpfve c(fif didslsftsddad dgfs o HOtG . d,
20249 , ¢cLOCtr Isr j dMSEMmMmise j dedzr | Octetst € s
ddzd cddzsj dzhdodzr § MoeddsdEdd® sdftcHtsc. 202 2)

Il s dsts IsjtedBddesdzse d yd MS d a tcOL dzd yd 2,
L dzOydIsj dz' dzr o3 Codzmistcz CIsd o dz" 3 d Is {i Gedfizts
o Otc! qolze smw Is ftesMmisr n § ZzOMIsdEtsoar 7 Ist
boxese) d ¢ dzd dsOus doy s dtsls jSAOdRY dets 6-¥f etz ~ ( ¢
Far mse) , d ojtlsdtOdz dzr » Wjttd3 (¢cPIl ant

1 4 € d dz, 2021; Saad et al ., 2021; Mi t c h
2025) . ) sdztso | 1 Is G te Ofydffiy Is j alz] HdejsA dslsizd €
o jtelsdC Odz! detsets L j dgdzj H j dzd W, Yyksts ftser h O
L Csdzsedyd Mk d2Octwekzr €2 (O" Sullivan et

o dzOy detsfmiIs d , sme jhjdedzsmisd d §dlsOdzdvy Mms
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tOMmisj dzed2, tBiMfjydeow LOMdlE s 1 CMiste]
Btsdzj Ldzj 2 (Shamshiri et al ., 2018; Se
ftsoer h Ols: Ztetsy O dzsfls d SOoydfmsets fsHE
tcOLOodIsdt ctctsHBotcOglsisd dzd s dzO W Iz dz¢
et al., 2021; Walsh et al., 2022).

CeCBdtsBdud MSd2 lsjdydod HOdWsets d&Of
Hd dz2Od3d ydzetsects tcOL o dlsdw dBdteso et tor dzg¢ O o
sYyj dz¢ Od3, HBMBJ6dtizkOLEs5 CB&ZB32 EHEZ ftd
( CAGR) 25, 5%. (s ftojHMlsOoadzw jIs MmMsB 2
MtcOodzj dzd® M Lktesodzgjds 2022 dEBsHO, tsyJ dzd -
Farming Market Size, 2023; Vertical Farming Market, 2025).

10detsdzj J dLEyj dede" 5 dzOf teOo dzj ded § d3 © )
Lydzjded, CtsbtstcOW dzdHdtkzjls MtejHd Skd skt
[J OctlsjrndzdC O HJjlsOdz dets dmMmdzj Hise OdzO (
(Benke d T200mk7i;nsKknyazeva et al ., 2021,
Zhu, 2023; Wil ki nson, 2024, Zhao et a
fzedzd COyd?2, thdseody 63 dBSH j dz! dzf &3 tsBJ jCIs
dzO Is lkdttucq sativalL.) (Dsoua et al.,, 2023)¢ IsO Isj dzH j dzgydw €
dL zuJd dzd ® Ljdzj dedz" = S bkdz Iskte Yyt s
ftoesdL o mHAfls,0 O wz¢d d s OdzOH dz0 dzd mistse
ftosdLotHMIso Q¢ ©u fgjzthigtidsjo j dedets 3j dz' P dj H
(16%), dzj COtMmlse jodzder § bwOO" (11%), Yol
f4wiy (3% d Lyjafdyjdzde ©nY(elj%)j.dzj dzdd Bl
sted j dzls Oy & ftosdLoHdIs]j dzj 2 O dz0d B 5dzj
SlstcOB slsOdzedz” | € g WaWergtet al., R@2B; Dohlman et al., 2024).
1t OCIsdC O Jjotsy j2MSdid d3fdzlstt Py @ BzO il ard
HdzW orf tcOh do Odzdw Btsdzj j Ndetst 6" dafnMeEadls
fjtgj u j dedzv et @30 s ¢ EOemchak, 2009; Cowan et al., 2028jinde et



21
al.,2024)] wslsdzdydj ®ls 1 lstses, OMMttelsd i3 dals 1 t
Md¥d cdzOR sMlsOj Ismw Bidzj J ZLedadz d mts
BIStetsL jdzj dzgd d dzdmlsse 52 Lij &isdzdizO §1tc@d miAg dizc
3 Ctolzf dz 2 h &Y d YOI :dzts df J e S ojls, | to B+OEES ls, 1
{ COljteddzBRZIGE ], O kOS] o tod ¢ dEdPtits @
2023; sBoOd ye¢ d Adqkdej dzz, 2024; s dzd dt

]l s is  dzd lsso ts2 L j dzj dzd fJtemMtfJCisde
Octes! §usMd plazy j smv -Gt v f Blisch QydAg i B OS B &
BOLJdzdS¢, dBsdOttHO, d&J dzdMmMhO dzj ¢ Otcfilse j dzdaC
2019; sd"Ljo0O d HEB., 2021; Me mp e | et
ZMmils Odzts o dzj dzts, Judsds fff jolipmiigpseddygdscaceaed Apiaceae
fsCOLOdzd o" MisC ¥ OB Iy axzsigls'tc s §f dzdphel
lted bOSCSd MyitsmMse] Ckd sdodtctse Odzdw o
MsH jtey Odzdj OdesdtsSCMdHOdZsse d f tsdzd W j dats dzt
(1 OkzOhts9® d Hts., 2021).

Il fewLd M 1Isdd3 OCSkkzOd d&f &i3d MlsOdzso W
fto] BH Sdzjjdiylsio s hd R BeteOdzd yd dzd2. w856 d&zOMd
1 - 1 - d SCtdzdzje (2024), ¢  yd mdzz Qi8S
My dydodzdL qtetse Odzdz" 5 ¢ G, (s tedsdzjoH to jHddf | 1 dzj to
OcGteslsj mndesdgtisE (i ®DdedJ MdMisj d3 Mis OB de@E e &V
Cdzd BOIsdyd MS df J Gafiffded e . SOC s s f SHASHO
Emists2ydor 2 My &z MEBRatsL W2 Mlse j dedz 2 md CIs
stczH dzsHsMiszfdzr = t6jcdBdORr d ctstesH OR i
(eddz¥oddO drgt3@s]ZGDAYT] 6jdzj sdud MEdn
PftcOQo dzj dedvw C OuJ Mswfigafzecj H MiIsOo dzj d&zO dzO

g dzj Sydw tOMmlsjdzd?2 Hdzw ) ¢é¢6Cuw wodwjlsmw
1L WWjClsdoadetsmisd d ftotsHise tsdz! Mise j dzedets?2 B j L
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OH Of Is d tc s ofQidzpd Wjd \Sdztsik B3 S 65§ dzd BOIsE 1 ¢ S o
fesdLotHMlsats SOyjflse jdds?2 fsHkzSydd
fsCOLOjdd LeOHJyBhdesct ©Ofisj ddj o sH M

TenoTHI Oxpyxkaromas CradmibHoe
Cpexa Ka4eCcTBO
I X 0oC — CK

/

* TeHeTnueckoe yayumeHHne

N\

*  KoHTpo.1b 0KpYyKaIIEi cpeabl

- Ocpelmexne

- CkpeniBanne - Temmepatypa

- MyrareHes - BnaxHocTh

- CimAHHe NPOTOILIACTOB - TlutaHie

- Tpancrenesmuc - CO:

- ['eHOMHOe pejlaKTHpOBaHIe - HHremnexTyaleHas cHCTeMa

*  Speed breeding . ‘.IVIT:JP;B:EW

- CokpalieHie KH3HEHHOTO [IHKIIA - OnTHManeHag IIOTHOCTE TIOCAIKH

- Ycxoperue (heHOTHNHPOBAHHA H - O0pe3ka H yXOJ 3 PaCTEHIAMIL
HJIEHTH(HKAIHA TeHOTHIIA - TloarotoBka K cGopy ypokas

t d Miz2gts s d3ff dzj & fydzr €2

LOC tor

o tso tej d3j dzdzOw
Colsster 2
sB d&zOMiIsj 2 :
OctesWdLdsSd d
ddeW stcd3Oy d tsdzdz” ~
(tsyd dz€ O
dmyf sdz' L lz¥h d]

fd dzd Sydw Hdzw
fnd BOISd ydzts §3gj HofiflsdB o jdis dd@izlstg defrid
GidaiIsdscd d
WL dsdsedd

5j o dsdsdd?
LY jC g Bdgbafisdlp sdy QG ML HOo Ols !
BPOHEERH" sdcj B Ddad ¥ &3

e HHRCORdZE L e s oy @ Gedz” = 1
sr n Octetst CtsMdMmilsj d3

10GCuw Istc] B

GJ s cd (dhdzgm
CcOMmisj dzd2 (k{-
( i3Oh d dzgdets ] ts1

or ms¢

o' O d o Odzd (Bhat®dijés gl.d2G75).
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t dmzwgG I HndmMydy dzd deOtede” § Isjmndesdzsedd o
Czdz Isigtg Crudzw

J Hdzts 2 dL yJ dzlstc Odz! dzr ~ LOHOYy IOCB?2
1 dgj eetst WW j CSIsde desfyils (. t smils tlezts G dzts WO A d
o jddyjdds 1 dzjtcetsf slstcjBdzj dzdv, ¢ dzOo dz' df3
szt ydiordg tojhjdedjd3z +Iss2 fftetse dzi d3f w9 dzw j
L WW i SCIlsde desyls! & ey tlsusdzjsitd s(bjgiddse Efficiency, LUE)
LOHOdzdztse s MM j € dfistc Os i Isyflslis L f 55 & Bl L dgj te @
ftocsHiZzCIsdeodesmisd ( Sandoya, 2019; Engl er,

1 OCter Isr j Octett CtsMmMdMmisj d3r (cWoOBtedSCd
ftesmists?2 MejHT of tc@myd @ dzdf v sdnddsp Edztedas G Iz
(speed breeding). 1l &zZOGBH OteW Is 5 y dzts d3lz
Isj &3 j tOkztcO, Wislststf jtcdtsH) EHOJ Ismw L dzO
tcOMmisj dzd?2, -GHgs@ydd?2 o 6tsH d IIsjd3 M
My dzjsClaqglzf 2 fesyy mm ( Wat son et al ., 2018
rdizgdlstcedj o0® d Ht., 20240; styjhi¢sea0O d HI
2024).
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Il " MsCoOw 1 ¥WJjSIsdoe detsls! speed breedin

dzso ' m dzd dzd 2 j B zfBETtheanad et al . , 2018;
dodMmMlskzdztso O ,d mtice(Reek@AI220B3] tso tsh dzr 7 Clzdzt s
POez et al ., 2024) . Ulmdbdztedw 1§ 5L O BB

Msels©O, dts d {fHses@ P B dhisp ftcOIls! tOMI
z dzlz y § dedz" d, BdanddBdud MEddz MmisOs sz |
tcOL tc OB 5ls O dzdzO W H dzw L jJtodetso ™ A, Is § = dats dzts ¢
OHOf IsdtelkzjlsimMw d Hd&zv BGethder n Ckdz bkts.

JHAZOSC 5, dzj MBS tevs Jqde@zsinfisf | <i3f Is SHBOY S OL
HdzZw 90Oy dets? cCcliffteskOfisgefzddz = CEkzdz Iskts,
Wsktsf jtedtsH fsHOa kW jIs yojlsjdedj. tJhJdad
LED-fyd dzj S ydd, SCobtste’j yitwjr sfldidL oyds:
foLotsdzddzd ftoj sHBdjb? hnss BEREOMdUL odafgt |
2024, vdz Wdztso © d Htc. ) OB M cKabhdzl e B
HsBdIs! v yYjbrtejnmn IB8CBdjdd?2 © EtH, Ylst
1 sts?2 ¢ ©hhttf Bbdily 2023

LUJ dz" J o s o fMmJj d3 d&3d tc 9 jJHEI OCIsd
M i ydodzdL qtetso Odzde ¢-C. & M g zts o s fHEts Y dzd € 5 A3
weodzw j Isfqpw ftosW | Mtste U . Kozai, MW tstc A3z «
zdmlstso ™ d@3 o th dz d3 ¢ k2 dz¢ HYzjtAaly tc OF [ dgtftO € FQIzC
9JGCGJjIlsOyddzdzr BOY Hidagjt?y , ( IsOs dzj tc O dzls dzts iy Is (
or MeCts?2 f daslkdetsMmisd § tsMOHCJ, o MsC s €
EftcOodzj dzgdj MtejHB2 (Kozai, 2013, 2019,
sOBets fSHAtSHO Mizeydls CdkOo2mMed?2 Mtels M
tczC s sSHAWAG ISR | yd Odz' dzts H di"C fZhdngizistoadf,22022).
RMMdzj Hiso Odad W O | ¢ tsts of Qadrdftldy jteSi s d 10 patk i dizf Is t
Meete] d3j dzdz’ = G4 dg sdud Mk dAs] Wy Slischtstso Oz J
My dzi Sydw) M Isydy &3 Cdzstesdzy i3 § Ot O3y Is
o' M ¢ OyYd mMlse j dzdzts?2 JesHEZSYydd, ybs ¥Wstkc
o MmMJd&zj $ydd (Zhang et al ., 2024).
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I sHtsBdzr J Ctodlsjtedd tslsBtstc@®HG Ist the dzy d ff "t
d o tOBtSISOrn ilIsj ydmlse jdzdzr = dMmMMmdzj His9 Olsj «
dLEyjddwy 13 MmMttelstse MOZzOIO 1 OlsOadw BT dz
H dzW CdHtecf sdzdzsets o tcOh do Odzd v : ¢ sttty
Btsdzj L dvddgs H tMmis L tedilo Odgdde' ,3 5H d Od3d Iste3 Bsgils € «
stej » w©WOMIsj ded?2 dzgj o34 dzg jj dz) 20V G s PdzOlY O ¢t
d dzlsj dzfnd o dzts s d (ssoa Odzr yk¢ ¢ dtcsMdlz dfjude'm,S t
dMmimdzj Hise Ols § dz' ME B3 ddaisdlsizisir (Mmidg Bud
GJdaj sdud MSdyJ dimMmdzi Hise Oded v , tej L zdz IsC
o' Mo fsEw dzc@ s tc Odzdzj G s mMtels O tcj Hd,MO
OHOf Isdtctseo Odzdztse s € EfMdzsedw d3z Mo jIlssS kzdz' Is
tcjHdMO d twWJH' Cd HddMis]l®®S ) IsJifé zZ@dists | Oz
(Sinjavina, et al. 2023).

J Bdesots?2 d lsj yd Mmlse jdzdets? GJtcOCIsdC
Ctotedzg]  dzsHdzr = S kdz' skte St o ded BOded j L
Motclstso TeBE@OBOdL d&OdBtsdz] § ontdEdsdscdswp, jCpde
Cdzt skte HOWMIgdpFjuded J B3 o  Istsd3 2O e O dzj d
COtedzd S tsor 2 Msdle mMsts ®Blds® teMi2c rBazO ¢ Hsdzdddg'B jdgC
(152 0 fnd3) d (sl tsdz 9o dzi degz® iz Mig Pz
o sMmistc] B 5o OdadztsR dzvtlzts¥ g dgn O d3d dzls Ozt dz" »  d M dz,
Marti et al ., 2006), dts d HSCOLOk §tdd
9 kmdazseadwnrn CttO2dzi BeteOdzd Yd dzdztsqd t® ¢ oo, M Is
1989, 2000). ¢ClskzOdz dsojO digty O sodadr)s jogd! dgr Qite
Ists &3O Is O, ftetso j HJ dadz" J Langenfeld N . d
fjtemyf j Clsdoyddd (ol Htadd Rej i na Red d Jocheze
Csif OCIsdzsmis: M or MsCts?2 ftwsHEZCIsdo degsflss &

459 tgj dzd dedzOW My dzj Sydw Ists 3O Is O H dzw L
tOLodeoOjbsiw d o {sMidd. Misls QMM o dadf
dzdL S stetsmdz | MetelsO® IssdBOISO M HJ lsJ ted3d dz
o jtlsdC Odz! detsets tsotsh j o bR fiPdsed:0 dfj dz0-GdkEER
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or Mislsr ) ; Mol Halazd atts,H dff Qdzj dz@ € 2 4[5z dgf or §
(1 OzOhts9 O, 2015.sBAADEISA2 QG2 Z Ot X4s)p r |
gqdzd S OMECOHde o5 tesMmissdz, o ¢ dzt yow r jdzlskze N
hof sycs iz, 1 198" d], Bf 2vfrgr d dztq 1 Szt Is iz & GtetsL H
tcOMmf ctsMistc Odzj dad J Bd&ZOGtSHOtW ftcdodzj COlsj
Cddlizd eud MEdd3 € OyYd Mlseo O, ~n OtcOCIsj todz” d3 H
1l O)ydzgr s bjrmrdesdzsecdyd MSddz HBY tsdzdzj ded j d3 €
d mfipdeje O dzd v , Hj idsdzmistcdtelzs h d j L WWJjSIlsdoe da
EmMetstej dedetse s ydsedzO o' tcOh do Odaed W . ] Y O fi
sjrdsdzscdd cAdlssf JtcOdizdH ©é B J MY j ydo Odz
Msond?2 yeojlsjddv d MLt odyzftydzd E3d MisQP
(tesh joamGOwW, 2021) .

111 drddiddyd MSd) T cC@O0MQI jodzdE O Isj Fls o (
Octets1 € SAFd Misd d3

) Edzgoepdfn 6 H] otsL diBsy dzts [Istsydats g Zz 1 tc(
Y4 dzj dzOf e Oo dzj dzagtsljts - bf digef Wy & dgdff J> ) IsfOtstdL dAdsivdz | !
L@®Hyj?2 Mjdzd Sydd. viwcOHdydtsdede 2 letste {f
dzj HsMisOlsyjdz Hdzw ftescddesL Jietso Odzadw d € s
1 st stsdie Mtso toj d3d dgdp@mEng dizj C y dwf citd® j Isfypw
fsCOL OB dzde©® ftew gz d Bl jCIsdodzzy tshdatse
ftoesWddzj &3 olsstcdydz' = B sOBsdzdIstse, o dIs Od3c
sftejHjdwehdn flstc] Bdlsj dz{(Styketfal.,, 2084).s2 Miseo O

dtej Hd d3detsy jMlso O BdBmdBEUHPUf & " fASC C
ftesHEZSydd, o0 dd2hddi3d M btsysd Ltejddwy t
ORRd dets € d MdEEdsts ctezf § O MsjHddzd dzd?2 ( dzd L d dz,
WJdzd zOdzOdzd dz, o Odzddz, dL sdzj 2 yddz, dzj2yddz
St Odagjrdisigo j €O d H sdzy dzr (Wirkd Hdslth (D@dmizatidn, 2G0d; "
Gal il i et al ., 2016) . R m HiWduydls, ts
stedff ssW Odz0O, wodw jlsipw GCdzs yjord3 WOCkitets
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Besedna Mj dz ME A tsL W 2 fimiscokj deflzr Ma €dzadz! sk @l g ;
2019) . ) tcOMmisj dzdw s OBRBJdesC dMmdztsisT or Mist
B J d&z€ O, ks d C0O0¢ tjekzdwisttr B sOB Bdzd L
i tctsy j(Aphyret al.,, 2018; Yang et al.,, 2010) [ HdzOC &8 Istc OHY Ay |
MsOdz¢ do O4 Isfmw M f(tesB dzj diZs 2 slsted yolsj dz' o
dzy L Od3d dzd d3" ~ Of3d tslaslE Yldifszm dgfisn d e, 2001) .
sflsddizdL Oydwy EkmMdzsed?2 or tcOh dg @&fite j B M5 © dzl
fdwemyfjCilsdoede d3 dzOf {6 Ceof g ded § di3 ¢ Bd2Y j didsotc Oy
mMsjHddzj dzgd?2 BjL EHM jteBO HdzW ftotsHEZC IS o dats

1 Otew H Iz fp dad L Od3d dzd d3"¥ d3d Od3d dets € d Mdzts Is
yd dzdetsfils ' o0)ydzr 3 fsCOLOIjdzjd3 SOyYd Milse
COttslsd detdsfH "'tc OMisd Is j dz! oA gO H @echds] jdzIsf tsdzj L dz" «
Mots2MlsoOdlsd d o' fsdzdgw e h j totsdz zOlsz tc O
Cdzj sCd I8 Mo 5B .&IH dis G ldgGEddWSRO datsded  ISOS Y J
ftosrtcOdew v SO ysiise s WslssMmdadzlsy Isd ygdme
W slssts¢ dMda Idzegviadimez, 2019).

My LAOYJddy MmMjHd COtlsddsdHTtse
stsdz €85 dqdzHdC Olststetsd3 L toj dzsisd d Isj rn detsdztsc
Cdzs yjordz S rOlsQdds s MdHOdzlsdzets?2 OCIsd o
fslsj dzyd O dzO. s tsd3OIsT wodzwe Isfqpw 9 Oy dzj 2" d
ZdStsfddz MsPHIBO@w dvlsj Isd "8 OtsB M J 6t MBSH | toy Odzd
SBdEZOHOJjIs or M2 Odzsdts$ MdH Ofgigls das @z Odztisd]
L OBtsdzj 9 Odzd 2 , sCOLT oO0W ftoslsdosesmtf Odzd Is
dstcdzOdzd L v Bktetse j dz Gzt C LT o Cwwoad (
[ BdzyOdztseo O d StsdzHtc OIs! j 9 O, 2024) . J Gt
zOS Of dzd o O] lssipw) frptf jls WA ,H SdzG SMtesyYdz' 2 L O
2019; Park et al ., 2020; Sakemi et al
oLOdBBHj2Msadd M Hkzeddd W detsdz dzf d&3d Mt
mMdMmisj gz S sBYf dzj S Mdz®2 ( LON b atstcg O UG LMY C S
MsH j oy Odzed | ftodtotsH dz" n OdzsdtsC Md H CUBsB IS d
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&zd ¢ s d dz) , 9 dIsOd3d dz' C d
dzOtc d dzG J dzd dz, CW J 2 dzOW | Witk dzse OW d "
sdwOfjolbduiméd? (pipdeypai] s BOEQ s dzj dzq
shdse ] MftsmMtseMmlsolzjls Mdedy j dzde tedmME O t8OL
Gonxd e z al ., 2018; ] Ote! wdzso © d Hte. |,
2021).

SOteIsddzsd H§ dztgfdz'f tsdigd W Is swiz 1§ s ¢l Bl H dzidaizlz
SsB3OIs@s d odzdwels dzO0 dm e Odtsdzy fIsdyd M
si SMmMkEhge d FgpeBil3g, SBOKS) stsdizOIs™ MtsH jt
odzsC sz (GJ B3 ydJ dzdzt dzsL Iz, f4CIsg deOc s o
otsLHj2Mlsokels dzO dh joOtedlsj dzv dgze MmdMmlsyg
sdC sdzse dyd ME dn L OB t5dz] 9 Cgi(Plz H d fAleFOB J ISTOQ |
sy d tc j(detzenne et al., 2020; Merenkova et al., 2q2@) d ) &) dzts ¢

& AW

E, %jdsd d |

et
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fdlsOdzedv, tBlstejBdzjdzdj S BIstste’r » My sMtsB Miso
LOBtsdz] 90dzd?2 ( Per aétt aalet, a2009;200dm2 M@y

l Oy dzz ¥t s dz! 9 OdzZsdtsSCmMdHOdzlsdzs?2 Mdmls
odlsOzd dp S steB ddzso OW C dMdzsIs©O o' § Sdzdzgv j Is
CeWOCIkstetsds 9 Mddelsj L j SCtsdzdzOej dzO d CdrgjLio
d BsHEzZdiZz j Is d d3d3lz dzdz" 2 slso jIs (Pehl i\
Odzlsdts€ MdH Odzls dzOW OCIsdo detsfls L O dh Of Is
ftcj HiSlso tcOM O Is ¢ dmdzd dzd 4 zdf sf tetsls j d dats
hMj cHftsdgtr Hd MIsr 7 LOBBdz] o A3 ; ( ShpasH &t det
Eyofmlsekzjls o9 ftosWddzOSIsdS,j dzgj2tesH j G dzj t6C

et al ., 2017) . t JSBd3j dzH 2 j 3OV Mz ls 5y dzO
([ iJbjBddzO d HE., 2024) .

1 s dss o s Odzd dets o ¢ dz¥ Y JSoy dits[dzCldis dgfftstsds,
weodzwe Isimpw d3d dzd s Odzt dz" J 1 ozj d3gj dzlsr . 1 dBa@j

St Oded L d3y yYJ dzso j C O, HBdd Mk Ols! fr
ftosyd Mmtse, 1sOCdr C0OC Cdzj ssyder 2 tesMmls,
(Paulea | ., 2017). {(OMmlsjddw wodzwt Ismw C tsd3tf
(zdtew jeoO d Ht., 2022). [dzd dzOC Of dzd o O |
dzj sBrsHddr j] ©® Ctdzdyj Mse OF s 50 d&Bec o f
Hte. ), Istcj B Iyfisqg janvdztseo dzj dl®® " = HBL On (| one
2016). [bHjd dg" j 1 dzj gjdalsr, IsOCdj C0O¢C
tcjekzdzwydd OtlsjtedOdz dztsects HOo dzj dzd W, s
zC ] § dzj ded d-) SijiAcHdiusiis= M dpfisfaz' t (dFaiCawdn
Schreinemachers et al ., 2018) . U sd30OlIsT
COdz! ydqw ( mMekzlstsydZDO0 dagds)dz0d 4RBMDME dega’/ Mm(z3s2 Q
Cdzt yjoker totsdz 9 Wttktdiddtetseo Odzdd ¢ sMisdats?
WdL dasdag] MSdms ftesyj MmMse ( Yates et al .,
] Oy dzts 2 ctolzf §f =2 Bdsdzsedyd MS¢d OCIsd:
HdJdIsdyd ME zs yJ dzdzts s ¢ ts o ®Vhjddstsoz! Glzlz gz!  IdijAstg
W j dztsdz' dz j Cdmdztsisr d W dzOo sdzsd H ", ¢t
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Qizls ¢ Md HOdzls dzr dz3d ftoeslsdoso s Odzd Is j dz' dzr
(Tohge, 2017; Cory, 201 8; Shahidi , 2
tesL &30tcd dztso OW Y defpdzte ldz® 8 h Ow f sdzd W &z dz€ y ¢
(OdzlsdsSCMdHOdzlsdztsj, ftoeslsdo tsp s i) &dls i dzits dzt
ftedd3j dav j BOW o fdh jots?2 ftesd " dzj dedesfls d
Marchev et al ., 2021). wtojWHa] td@ygOsigirdztsd
fslstejBdzj dgdj S tlsstesets o 0Ot! qelzjls Is 4, 37
fg tBhj?2 ditstedzj -8W0dzOlgel dijdadlt s(6Sabmpson et ¢

Wang et al ., 2016) . Jdz fteswveodzwjils € OtH
sCdmdzy dzdz' = Zdf sfteslsy qdzse d destedzOdzd L W
2013; Mosawyetal2014; Chen et al ., 2016), 0O I

d Lo e @jkCl §ftHYjdZzHuBydets? yjdzjL "™ (Ege

(]l BHds?2 900y des?2 ctokzffts?2 BdOWI|daxi
BOMidAEY szydd o4 h j Mlse O,Is sy tctOrtzzty 5 | teFBfpks jdy
al ., 2018) . 1 Of tod d3J to, BOMdzs BWIsT tsB
foslsdosdid CtesBdz’ d3, Hteslsdotssfkzatsdzy o7 d3, |
L WWjClsdodzts fted LOBBdzj 9o OdzdWw = rsu ( Saeti k
al ., 2016; Mahboubi, 2017; Parrey et
dL 9 j Mis dzts Mo tsj 2 Odzlsd d&3d € tetsB dats 2 ftotslsd
0O¢ Is d o datvéssslinaet al., 2025Poulios, et al., 2025) [ j dzd MmO dzj €
BdZOGtBSHOY  fistHdzdiazetddzd ¢f W J detsdz! dz" = § d Mmdztsls
OdzsdBOSCIsjtedOdz dgr § d fHtwtslsdoeotseadekzmds j- M
Rad et al ., 2021) , O OCY] MmMjHOIdo dzgr |
(Yamasaki et al., 1998; lauk et al., 2003; Lawreade a |l . |, 2013), J yl
fteddsj daj dedd o CbkdzddzOtedd d Wdltslsjtwofdd (

I sdi3ddis o lststed ydz" » BB IsOBBdEZJIs59, W EZdZH O
COyjmsoa©® jets BdtsdaOmMmmr dd&3j e ls W tslstspdfdals j
wo dzw s v Y defeEds) dz2lsOdsd o Mh dAn Ol jadad 2
dzd st wa CdzjBdzj Isfhw sIs 1, 40 H tsbi3nts/Aps Od
sCtsdzs 30% tsls L Istsets Rtso dgv, W tstc-dgd(Grizfvandm ts
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Chen, 2017). SClstsls Of teS &L @l j df'ts dzfy dztf W 4 B S «
SlstcOy O hdos SdlssejdejsduiMSdi d c¢jdajlsdy

2021) . SOteslsddztsd H ' HSY Sdzdgw 6 Is Wikzdz€ ydod
dzj HsMiszf dz" 7 Hdzw dzed=s HJOf OL s5d2Z0ORr d L ON
Wslstsf mgtdgd® (Ritz et al., 2000).

12 dcteslsjndsdscdujMSd) §BHAGHT -y§ dfdss &
ftodL zOC 5o t©OMISjdd?2 o LOSErlsra O

[ Mmdzso Iz H dzw Ef tcOo dzj dzd W COyjmMsatsds tC
Mo tej i34 dzdz" J Octetsls j n dats dftisd chusjdy ¥ o jd §  d3jdic
e ¢ lzdzd tofsdtisd d dgd ud ME d2 MshmisOes o (EEH] M
[ 3OS 59, 2017; .s Gdzgjudn§@dRr , ¢ 20239 = tcj @
odzdwes hdn dz2O0 MddelsjL yjdzjoern o3 lsOBBAdIStS
o dIs O3] datpazts ¢ d DadgtsIs ) d dBddzddi3dL Oyds O dzls
SlsdesmMw Isfpw MY J ClstcOdz dg" 2 MsMmlsOo d tjxd
Isj B j tcOskztedz" | d cOLBor j tojydadi . RMY ¢
fJtcosMisy f jdedetsy L dzOyjdedd o [z fndasdadd Whpls Grdar
Yd delste Odzr dz" 3 { dzj o3 dzls O dsd Zukjn@tdats ARG Modtalve 't
Romercet al., 2023).

v s 3O Bolanym lycopersicumL.) T Istc©o W dzd Mis 5 tcOMmls j
1 Ofmdzj dzBotanageap( f Hdf dzsdH dz" &3 dzOB Stetsd3 r totsd
oj HEh jj &jMmMlsts MtejHd Botshdgr 7 Ckdzt skztc B«
Fdzd o j temOdz: detsisd dMmf tsdz L so Odedw™ ( Bai et
d HL., 2023). JLJdddbduimscédj dmMmdzjHBO
Bdzd Y O2hh jets HJSC tscts SeodHamisueng dzged @i needlHl i f
Cshtstetsets dzOB dzé HOJ Isw 3@ dz§ 3@z’ dats j6 %tc Q@iklp-
Od3j &z ( Tomato, 2012; ¢¢oHjJOo, 2014).

LsdBOIs wWodzw jlsfw tHdts?2 L SCdz®yjoeor - s
~BLW2Mlse ©. dwtsc zOMdzets H Qdzdf tads dH. AOQSHTIASTO, 5 iy
186 d3dzdz. Istsdzdz g f dztsh OHd 5, 06 idgdgds GRO.( &

-
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Bdtesotsets sBI jJdBBO), RdAdHW (a4al1l1%), vikteydw
Hiczedr L dzORdg'ORz, ) lvts@dizd W, RrRM{ Odzdw, ¥ j @
t shffdwm.smmdd © 2020 cEBBHEZ Itsd®kOIr or O d
HsmMisde 3 d3dzdz Istsdzdz f ted Mtcj H dzd 2 Ztotsy O
Micd Hdzg] BJtesoa sz ktetseodzs . | OdeBBdz hjji (sis
RdzH d d, Mistc ©dzO ~d Sufy, 0 JitcdizfR dzjdeists | sMists§ O,
CsHBo OW datsted3®@ dzO@ HEN B2 dzOfMj dzj dzgdwv o Otc’ d
d Ht., 2022; Cerilli et al., 2024).

) Bdtecsosds d@ZOMh IsOB ] oOtSLHjdzr 90 sy
2023). stbkfdj2dabdgtsar MBHigPdzj dggV { stsets
Cdzdzj S ydw I R d 3. 1 . R. l O ddztse O, dzO°
Ckdz sktedzesets d HJ oW lkyfopensifdh(@@ick, o d 8 &9 ) totspg
ZOYyOIlsOw 9 1922 ¢¢. 1 SCMfjHdydwdd 1 Os d dzfs
1505 cdBtedHder L. edtuehtmmiii d 2 ! Mo toj d3J
ftcj HMIsOoadzj dZ0O HJSCBOMsEh dd&Bd odHOBRB] (1€
WisteBOBI (9RgBdzdz'dgdizj f dz¢¥ Bdlsg dz' & ddzd M
(1511) , a3z Is O dzls dz' o3q W tstc dzO dzd (49), f
GJdad sdud M dasd dmistsyded s ORd (278) d HB
2021).

wwdShbdodetsy dfmysdz L 5o Odzd j  edgd dejulsfody Jisht
HdOcG desfmisd yd M dn Ctedlsjtedj o, SH dzd d3 d
WstsmMddzls jIsdyj MEsets Of f OcOIsO. wBHJ toy Odac
Cdzs yjordz qdzndC Obsstesdd WdLdsdzsedyj M 6 s
RMMdzj Hise Odzd™Y o Wb({QHJO Lfrodg" H 2 dfjtsH § to ) O dac
n Izt WS4z, 72 d&Be/ ¢ Mr tos?2 bidRAEI 25 - dgtshsis ¥

0280, 92 &6/ ¢ Mkzat2 &OMMr . v Ckdz Isktdz -
hdtej 30114/ 100 ¢), Uj B Wstwedsadjd dnbsds/c
(Abdel kader et al ., 2022) . ] sz dzts W s

sMBj ddesils: ¥ kskOO wodw jlsiw Bdaddd:
Csdf dzj €y BdsdscdyimsSd OCkdody & - ddt



3d C tetst dzj d3j dzlsy
COslsddzssdH " d
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al ., 2018, 202 2;
d Hts., 2021;
ZOd di3j dzj j S Odsted? dz o

o o dftd Gj O,
Wdlstsmis j ted dz (
Ahmed

et

sotsh j2,

B4 dz& d ,

al . |
Jrdzrn ys20@250t. ) t162{0 2 Is;5 dU B B4

tstc ¢ O dad
| BdzlzB € d dzO <«
2020; /

sls dzd Y Ow fiy?

slsfkismise dj ds

nsdzj Misj ted dzO,

f

Ldzj 66§ Isdyyf

2025) (L50B8

dzd y o

v OB diy@ s~ d BdUE N0 P dhazOls O

s sdzd U J s sdzd ud f
1 5COLOL) O 100 | 5COLOjd (O 100
BzOMmfr BZOMmMmr )
] &0c 0 93-95% SIS 0,48%
TdsOomdd ¥
©1 3,83 OMS stes d datso OW 16,3
Cdzj bedw 1834, 7 I ds0®R] & | 0,078
dL G 0, 14 v d O3 dz 0,046
1 j ¢ | 0821, 16 L dOyd dz 0,533
) & O 0,30, 9 [ B GY 0o q 0,018
15
lB(fémf%q 0,190 , 31 I dlsOdd d | 0,089
Vedzj o5H 395, 9 | AG&djo 0% Cdh 13 &S d
sdzj syOls 1, 2 ¢ 1 dtslBd dz 0, 469
4 0n 0O | 21606 M dzd dz, ©B" 7.0 &S
40n0OGsL] <0, 25 1 ds0Bd d o 32 &S d
L& CsL g 1,27 5(%m§tfgbdﬁdz)3 397 ¢
AekClsL| 1,34 5(0}535105[?&@0 61 S d
[OCksLd <0, 25 Sﬁﬁ%iifﬁmﬁ 2 & @
Ok L] <0, 25 bCtedf 5sC MO 6 &S a
s Odzr yd? 10 dsg UStedf IstsC M OQg 10 o3 g
()L 0.22 [qCfdd 2813 &
[ Ocded2 (| 11,0 [“bjdqds + LJ 103 &S
AshY st | 23 &d Adr ) ddd LJ O 0 &Cc
SsOdq2 (| 226 & [ I5]dds 56 QG
LOobtd?2 ( 4,0 d& ]I dsOdq&sE 5py 0,58 d
AddzS (Z] 0,12 | Idsomdds s (Y% 7.5 &S
: rdteds” § $dMmg
fjn: (C|l 0,051 O ¥ | 00028
. rdqtdzr 4 € dMmg
[ Ot Odzj y| 0,087 s ot gl GO BT 0,031
. wdz j ©
widjd (| 0 &Sd u’rtsqdzqdéz;szOfr]({f?'( 0,083
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HBHJjtyOdzdy odlsOdBEddzO C o f dztHOr Clkzd
12435, 6 ®Bc/ 100 & (o MmMtejHdzgj g 20, 8 BBc/ 1
23628, 1 d@c/ 100 @), d MoedHjlsjdz Msoalzj s
[ MisB J diglptdls daOO tcOL dzgd yO d3j Y HEZ Lt dz@ &3 G tcOfm
fdzsHOd3d (23,4 B/ 100 ¢). 1tsdgr " dzj dede |
(sktelsddzO d Hts. |, 2021; Col lins et -al
dm&dzs yddedv™, 4ty jSlsdpddBojdz’ Hiasyj fifjtsdajd Seu dox
(42,2 d&c/ 100 6) d o' MsCOW OdsdtsC mdH Odz
MslsO [ wWdO, o' tcOh jdzdese s © | 06§ MisOdzay (1}
zddzd?2 { ils fsCOLOIsjd HBMIsdeOdz 63, 4 d;c

HSH jtoy Odzedj MO-Ottse o f dzcHOR IssBOISO
o Otc! dqelzjls 9 "NhdesCtd3 HdOY OL Adzj4 1 % (fssieLls]ts
2004), O k cdBtcdHtse F By jls HBMisde Ols+
tcOMmMlsostcd 3" » MOBOWELE S HBSHPOL &2H %) d ¢ dzo
fMsH jtey Odedj MOROtetsL ™ tsB" Yydets dzgj fHtcjorhoj

sOteilsddztsdHT o f dzZsHOR IstsBOKO ftodmizlst
B/ 100 ¢ M hdqslidsh, 80LBEesHhB8®B €60, 9 BSGH
fMtsHjtey Odzdj MM jMise jdedzts dednd (o Me] Hdz
{ Mdzsode" 38 §ded3d delstsds W eldd OBMY Bedzdl VO detg
BOSC Md BBz 30 2 Miststisdsg dzfno € I Qdipdfsjamyf?lz i@t O ¢
Valverde et al., 2002; Przybylska, 0 1 9 ; sktelsddzO d Hte. |, 2
COtetsls d ektOdeHs,Is Bz, 8B, 238/ 1 00 ¢ ) ;fs totOfidy jj o jzdzv jt
d ftserhOjls OdesdsSMdHOdzsdzz OCIsdo dztsls
2020).

O di3d dets € d Mdzts Is dzr 2 MisMmils Oon O tefOkREsH] Heod L kI tsd
MeH jtey Oded J A3 Mo 5B BH @2 ,~5 % dinfloests2d mdkdsfisim r2,, Of
Gz s OB dztso 52, OOBRBPEOGEDaRY &BB2 ¢ pMmdztsils (<
Snowden et al ., 2015). utcdzOMmdes d My H
sftejHjdzjdes 17 OBRddesC dmdzsls, dL Cslstster n
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ftc] SsB&ZOHOdzd J &3 dzj 2 yddzO ( d3d dzd di3O dz! dz' o3
LOB) ded 3" = d2Od d3j dz' M OW € sday dAsle@njardf y & Is2R)i

v OB dzdiy@E HY tey Odzed J Od3d dats Clgiiigliddsd o f dztsH O

¢ di3d dats € d fr) dzt stsdzyd dzlstc Oy  d Of OL
( ¢/ 180jOdA§EOG 52 )
U tej tsdzd dz 1,37 N0, 97 0,40-2,34
| Odzd dz 2, 49N2, 009 0,402,49
[ jIsdtsdzd dz 0, 57N0, 45 0,12-1,02
RLBdzj 2 ydg 2, 13N1, 73 0,40-3,86
[ J2yddz 2,80N2, 28 0,52:5,07
A j dzd dzO dzO dz 1, 77N1, 36/ 0411312
L1 dMmisdH ddz 1, 93N1, 71 0,22-3,64
[ dL d dz 2,45N1, 95 0,504,40
¢ tec d dzd dz 2,33N2,02 0,31-4,34
O M OtcOc d dzts 1, 40N0, 70 0,702,09
b j tod dz 1,701, 30 0,483,08
| &Ziz ls O o3d dets @ © 10, 13N4, 4 5,6914,56
] tots dzd dz 1, 53N1, 25 0,282,78
| dzd yd dz 2,30N1, 909 0,31-4,29
¢ dzO dzd dz 2, 74N2, 29 0,455,02
Admlsddz 0, 21N0, 19 0,02:0,39
sdtesL d dz 1, 82N1, 61 0,21-3,42

Il T mMsCOw o 0Oted OB j dz' detsfyls O3 dets € d M dzts Is
tcOdzj j, YtHIse jtoy HOjIsfMWw HOdzdzr di3d Baek et
Yy teted o woddz dzOdzduydj 22 MmMetBtsHd » OdBd
dL &3 deyd o tsfyls! & . 1 t5dye dztddizs"OIBY dase @2 @@ 9 4) oz
mMrsets o jh jMmiseo O) ,-5 msthdst@otsldly ots ©OW | B3 , R H |
2024) . [sHjdz dzr 2 ddzelsjteifm Htoj HMIsOs dzv iz
o' MesCddy MsHjtey Oded J d3 OB dets ¢ d M dztsIsls j( depd @«
COyj mMsej yddedsets fdh jotsets dqdzctej H]J dzls O

1 Oydzgj 2h dds SRR sdej delssds Bdtsadd&zsduj ms s
ORddzes S dMdzsls Oz wWodzw s Isfqw W j detsdz! dgr J Mtsj +
( telzls d de, dz0tc d dzG § dzd dz, CojJtwyjdsf dz)( » sttt §
CWj ddetse OW CEgOsa OW) (Cetkovic et a
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yd eted SCsdzjBdzjlsimw tsIs 64,6 Hts 440, 0 d&e/ 1
WkZzOo sdzsdH s f toj 5BIZOHID jdg6 /telz0s0] d& )(,1 , H2dzj ¢
Cojtyjlsddz;, HBRJddtokze M j2 W] dtsdz! dats?2 -1638 )«
¢/ 100 ¢) (Marti et al., 2018). 1 yg dzt
sls 26,34 HB 141,98 & {Codo0Odz dzgs® @ C
(Kaur et al., 2013)

ZdtesSCts] BdSanddidud MEts] tOL detstsBteOL
fdlsOlsj dz' dazlz & yJ dzdztsfmils ' dzs d MmdzkEx dls ¢€d
My dzj Swys(edtc j d3j dedzets] MBclstsots] tcOL dzgstsBtcOL
GdBtdHOM], lstsBtOdzdz B3 yd ssfizlicdsy OF dzigfgte i
s dzjddy, MortOdvshdid cjdilsdumcd?2 {t
dqdzls j deimdW dS Oydw Mmjdzd Sydd O fHtesHlEzCIsdoec
COyd mMses d G dIlsOIls| dzts dziz 1) dzQg dizbas@isls| , frpighysEes o
mMetelsse Msyj IsOs h da Octetslsj mndzd yj MS 2 W
BdBrd®BIyd MSddz3 mMemisOoasdz ( Kaur et al ., 2

sz HMsoadj &3 OS2 EL S22 Mmjdzdi Sydd Mmisc
or woddzd L dzOydlsj dz' dz" j tcOL dzd ydw ) ~d
(S. chmielewskii, S. peruvianym MtsH J ey Odzd BBBdZj J 10% tcOf
sseHO C0O¢C Bk ¢ Ekz$Szlytopetsidzn inls Giss tetfsts® O L O ls 9%
(Beckl es et al ., 201 2; 4 tstcddzO d Hts.
sftejHjdzwjlsmw BOZzOMzMtsds MOFR @tstezd dzd ¢ mbsdidn d
mMisd Hddzj dzed 2, Besedj dL Stlktster n BM dzd 21
(Davies et al ., 1981; Folta d Kl ee, 2
~nOtcOCIsjtedMmisds oL Bsydts LO Myyls dmf tsd
odHtse d Mtsetcj d3j dzdzr = Octilsj mndatsdzse d?2 ( Fi

LY d MLBOf Cdodyr | cJjdzslsdyfr, ddzsedy
JqdzH jIsjtedsd dzOdzlsdz" 3 s sd3 tesmMisO, M flsdd
10), oCdzg yow cecdBtedH'™ F (1itmdOdzsa MS
W s dzls O dz, | cOdzOIstso O C O dzv, W [stddBddz o " [20
WisdzsOdz, [tOdeyjoOw cdtedzvdzH ©) (Jedai o (
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W stod3r sBtsc Oh j dzdz" § BdBOCIsd o dzr dzd 9 Jnh
l sdzh j B dzOWY ¢ teW O, 1 Bdzslsts?2 fslsts¢, dBted ¢
(Wdtsdzj Istso B deticHOdRZOJs S tOWIs @ Off dzv, s tej tsdz€ O,
| ndi go Rose), sBdZOHOs h dj COtcHdtftelsj ¢ I

OQoe et al ., 2016 ; Bl ando et al ., 2019
ojNhimMse® d MOROO (Ishi©ltedMRRE$ Eszp »
4 56 dzO fndats H Odzdz" o3 RGdzOIsso 52 d H tc . (

(MmJtedd 9169050 [ OcdMmMlstcOdz' ) HJ Bsdemlstedtclzt Is ¢
ddetsmisteOdzdz" c3d OdzgOdzsc O R f 5 [ to t9 =2 d2s fndsjdd
(edBtedH F r 0dzdz®) MmMtsyilsOjls ftesHEZCIsd o dat
(stsL dztso O} | t2fPy2j4S) s d o dz IsOC Yy J hisOdzBtsar j
Csdif OSIsdy &5 ¢OBdlskmMsd Hjlsjtedsd dzO dzls dets ¢ s
or Mol ts?2 Ylsj dydOd detsds Otz 4c sJO2Hddts.fiyls 2 0 I 7
1 JJtWwHO O, 1 Jdzt s 0o MmC d?2 d 1 zdzt MOte, i
WEdeS ydsdzOdz! detsets f dlsOdedwy ([ jHjdzvjo O d

[WwIsO, BOLddzdS d &jsdsdsi® lsdgivs Ate fifilsjod3jdad
(Lamiaceag |, Colststets j theji J H G G20 jifldo @t diz30Isd f 4
dzj C OtcfistoQfigslg ZJ 2. 1 tcjHMlsOoadlsjdzd Mmj dzgj 2 Mls
C s sdzj dzls ' : W dzOo sdztsd H * (dzs s j sdzd dz
tesL BBOtcd deso 2z C dMmdzsislz D u kWi dic dgf j B odzQ fijdzO 2
2016), ybt tfftjHjdWjdi PR sriAsIcdEd)f g dzdzt
2017; [OzOdS ddz0 d stsLdEzsemCOw, 2019; Ke¢
Hts. , 2024) .

JHdddB dL Cdzs yjor n YWdLdsdsedyj MmS da
odzdwe hdn dzO sfiesHEIC YOz Misots BJtsdBOMMT
MeHjtey Odedy Wlstsmddzsjsdud MSdr T ded3j dzlsts
(2024), &OCHd®BOd dtsj MitsHQ Wb Adsdl] Us el dzt
Be/ dz) d &j dzdmmr (5,58 &6/ jd)lse jlsdsdzts Odzd OIS
1 0dBtsdz " OW Ctsdzyj dzlsteOydw COteslsddzsdHts9
BOLddzd¢O (0,97 &e/ dz) (lsOBdJyo 3).
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v OB dzdiw@ H3j oy Odzed ] WlsfmddzsjlsdyuimSdr §d¢
d & dzdmfmr dziMiOdginHsh Q difdiztz P i QWIS  dz! dz" I Ote @'
BkCor GBSLEZOYOs I MlsOkdmisdyj MSd L dzOyd ds

Asls sy d dzls j [wisO 1 OL q dzg dz;ggzdfnén
fdcd dals — . 2d £ Otefy

[ JHJCIQR [[ JHd (C IQR |[ J Hd( IQR

s Ottlsdd 1,02c | 0,76 | 097c | 0,27 | 0,30ab | 0,13

M0 d 3,03 | 2,21 | 1,56ac | 2,89 | 3,30b | 1,39

Mt dd 2,83bc | 1,32 | 1,35ac | 1,67 | 2,28ab | 0,76

4l BBO & d& 586b | 353 | 29ac | 456 | 5580 | 2,15

(O +0)

utcjng Tbtlsse Gljyjmse ] ks  Mj dj ¢

fsCOLOIjdzvdsd orHjdwelsfmMw BOLdddS ¢tcOtcC
4t udzov [ tsMCodyus o (uvh[ofusmeOOw d My tzj-¢ y
OQtesBOIsdyj MS¢dr Ckdz skts, COC¢ d Hishge Jdd
fslstcjBdlsj dz S drn Meats2fmlse d Hwserhjddj Lk
(etsdzZHOIsjdeSts d Hte., 2019). 1 yOfglsdaesmmlisd
LOHOYOHBRd wodwelsmw ftseorh jddy COyJ Mlso O ¢
C fOltsc] dzOdi3o J WY g d dagzfeL dz& Bz koW HOded® (\

t sSHMentha sBI jHdzV j Is d daxisveaisirR | disCtadd  weJOMNsd) Jdz
McjHdL | BdesBsteMS sets ftosdmatsy Hj dd VW, i s

(Chambers et al ., 1994) . skdz IskztcO
ftetsd3r h dzj dzdztsfls d , fiosdLotHMmMlse ] O IS¢ tso
Shai kh et al ., 201 4,; Prakash et al .,

MtsH j e Odzed § o3  d3 dzls 5 dzO, COto sdzO d dzd 2O dzi
longifoliats B dzOH O jds" fgtisGdagdl Odzlsd 3 S tetsB dets?2 d Odzls
fs5 MteOodzj deds M 1 ¢ MBumBEMITEHRU)(REeisizt &. BaLE30O

t BH RrOOCIsjtdLzjsmw Mdtsy dts?2 I[sOC Mmtsdzat
COMatsyHjddwd o Byjdsj odezdats sz fiisqab
o ¢Cdz¢# yOj-b8 ssBu®sawat et al ., 2004) HT
2018) , ftod 1Istsd3 yoOfmlsts GtedL dzOY Ismw s ¢
sdMmisj 3ZOIsdL Oydw vOCjtt® d 1 06yd (2007)
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dl1 edBtcdHBse. wutotc]j d3jdzdz" j BOL'T HOdzdz' =
GRIN-GI obal (2020) 9oCdz yojiB92 G Of Mhswasp , PQ
icsCtsdzs 43 o9dHBe. |1 slsjyjMmlse jdedes?2 IstcOH(
ddaf;, J16YycsoOwvd)oeo d HEL., 201
1 OdeBdzyy 4 Cmdsadud Méd L dzoyddr dagd MY e
piperita) , f sMzaree@s¥y , ( H dzd dzdzd.dedgridiaizO W o @M atp@ticy, (
C sdzts pdvindpi€atg (d B J toc dViCoizEd dz@3w Is(©, Ckzdz' Isdoe dtc
dzj ¢ Otcflso jodgdelzQlc dff & o s2 Mise O ( Mc Kay et
[ OzOdS ddzO -0 R®;, ,VR2OiLBg et al ., 2020;
[ I HE®ROtWGSH dZOW md dzd Sydw MeMtc] HBIs B Y
CodzcmMdmiss?2, todjots?2 d &BjyodHBY misd B @ls
(1 OlIsjdzels =~ PP10935, 1999; 1 Olsjdzls = USH
Ctosdzdzj Sydw wz¢ (NPGS) o sttco Odzdzdfj o ¢ dzv
cdBtcdHtse, GHJ] dzOdetsdzj ] otsMmistcj Bt Odzr Mt
otsHdzs2dde( ECaod ogne) d Stsazsmdmlsts?2 ( Kentuc
sdz® yjor 3d fwsdLosHdljdvdd o ddt] o
(BYIsO fdzj o OW); [ OtetsC ¢ 5, 42 ¢, 1 sdzeg Oted
H dzd dzdzts dzd fyls dzOW ) . fdeGsodde pdizht dBitfls telf) dz@zlsfs 5 d3C
g4z ¢, RdzHdwY d sdIs©2 (Taneja d Chaphtmig
Mee zQffedgz H OteMise | dzdzs sz 6§ J Mistez dAQ) d2j G2y |
LOtcj edMmistcd tctso Odzts 38 fn Bdeds’ s o3y Is T dzO ff
dMmf sdz' L =& Odtzlf f e s O Mdzd ydz" = , 3 dzj S OteMmilse j
(https://gossortrf.r)s O Yy J Y toJ HMIsOo dzj dzr f s Hdzts 3z
(HyStsteOIsdoe dzOW ) d 3w Is(" § t€dsdSniddadsis 2 ( o tsh
mddB3dud M&d2 Mishis OMenthak Psd¢ds j 3G ) gzls W
odzzlstcdo dH s 52 gL 3y dzgydoe smis* & . [ Mdzts e dzr d
H dzd dzdzts dzf s dizis@ sdgddlzj 50dz8 ( Mkaddem et al .,
Sharopov et al ., 2012; iGald azj . djs jde d dzi2d
(Do Ngoc Dai et al .1,C 0xd 8y ;d otctsi @M
(OO dd&zO0 d Ht6. | 2022; Ma li a3p kKzistsdz, e 3]
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&3 dzlsd &zOy jIsOIls ( Wang et al ., 2001; Tahe
t OfMmisj dzdw o zOE g v dMlstsydzed S sz W j detsdz’ dzr =
| B3 S tets4 dzj fzj dzlsse ( K, Ca, Fe, Zn, Se) (L

d Adil , 2022, Shahar d Chongt ham, 2 (
O ted A3 to, ftcj 5B dzOH @dzdeJs O BLRbBEDE@dz@ 6 Iz «
oCitratadé (Barros et al., 2015).

Ftekets? L dzOydis?2 1 ¥ d -6 tge tpay y gk ) ¢ P
Mjdj2Mse O ¢ MdslsS so r (Pcimunme dasilipusiiy) s L dudidis
fesdMosyHjddy, hdesCt OBIOYIsHdish Odds 8
(vjBdteB jSB800 d His., 2014). [Bi jd& jE& o
tsfls Mt MjHdj ccHBe & IsjdBisd 1, 3% ( G
CslsCd2 ydSdz ©OLodldw StjHjdvsls j
o] tBES desets L j didzj Hj dzd v A(j DitpdasSfipisizn st s H g bz
fsH jtey Oded j &5 tesL BOteddzso 52  CsWj 2 dats?
OMS st ddzso 52 CdMmdslsr, COwslkddd, mnMkisd
LoGjdesdzsd ([ Odzh OfY tifs R § dz4 W20 S © P A BT dry
fted BjLG§OMBSE L ©ekHaekz kaidisd)Olssp s BRI ( d
MsflsOs BfjHjdvjls hdesCd2 mfjClkt WOt

o Cdzt yow ftoslsdJotstsf zrntsdzj ozt Odzls d ts ¢ )
Gz f 1 B ud MS ¥ d OdasdHdOBjIsduj ME iz
al., 2023).

s udfmdzz ¢ jtmfiSCisdosEtd@lsafyy i) di- § b diz
Bj dzd MO dzj CMetssplsoffigindddOv) ,( dL o j MisdzOw ¢ OC
LY e 5O dzdjwiEdty ] il L | ddes B eMS se s § s
fosd hdzj dedz’ @ EOMN sOBOS o Aj dzstcOd dats?

(Dast mal chi et al ., 200 8; [tej A3 J 9O d
¢ kdz' Isd o MecdfficinglisBubspofficinalisd H d € 5 tQO fidffiziialg subsp.
altissima( Ur i tu et al ., 2018). | J|6MkzHOtmIse

tn (2025) Htsfbkzhjds 18 MmMttlstse HAY o' tC
(https://gossortrfru)y) d se ddi3d yd MSd2 §slsj dzydOdz tcOdgls j
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LW dtedr 7 BOMjdz, W jdsdkS OwBdser & € dMmd
CslWjRdas?2), W kOotdsduHtse d Istedlsjtet j datsd +
dfdzj Hse Odzd W &5, fsojHjdeder &5 o IsCter Ist
fMtsHjtey Oded j W dzOo s datst] 4 154 Bote tsdyjsdi'c OtdasL BO BRd
i3,9%, <yt ftdeddy0jlmY ¢ MlsOdHOrlsk [ o

Ht. |, 2015; [ted d@Bd 4 90 d [ OdzOdzS d dzO, 201 ¢
weodzw jIlsimpw dzdL €85 MBsH | toy Gdzd3i0 % Weod toitiis & s d3 ¢
Sftgide” jIs OSbEzOdz daetsfls! fddd Cuydd d3§ dzd fr
(1 4JoSte" IsOv d Ht., 2014; Nevkrytaya et

121RMC kEMmMmlse j dedesj] Mo jh jddj HEY bt
Bdtnadddyd ME didzo finls Mdzedd ts d3

t OLoadilsd] Mo jlssHdtsHd 7 bjrdtdtced?2
PftcOo dzj dedvw HtotsHEZSIsdJo desfyls: 8 € Oyd Migle ts¢
ftod 3 dzj ded v  dzOffftg QolsdejOdizlzwatsts 5 Mo j " j dad W
RMfsdzr Lo Odzdd M Jjydodz dr = M jCIstetse (€
1 06 ¢ fsLotsdzv j Is YyJ dzj dzOff tc ©o dzj dedzts tcj Glzc
OdzsdtsE MdHOdzlstseo, odlOdizd detseo d dBDetats 2027).d3]
[ HA&OC 5, ¢co¢ fsCOLOdzd dMmMimdzj Hise Odzed W , t
My jydWdydzr Hdzvw COYHBGEB 9dHO tOMIsj dad 2 (
dzj sBntSHJ d3sMis HOdz' dzgj 2h dr k¢ dzlze dzj dzdz" =
Ok ydets G 5] O teHodzvdz toj M j dzdw 1 Isdm L OHOY. g
Wislstsdzd € Bddzsedd d BOIj tcd Odztso j H
B HdMydy dzd 2O dBVic sB B kD B s @S OS2 [ Mis O dzk
tcOL odlIsdj sflsdyd MSdna Isj -~ dzesdztsc d 2 d s tdifs® L,
sBjMfjydoehdrs cdzzetsCkzt ddsjcectOyds Wt
o tsL dzd € dzts -f @ dx@iEtzts j ZzOf tc ©o dzj dzd J , gL &z
FftcOodzj dedj ttsMmistsds, twWOLoadlsdjdz d ¢COyj Mise
O9BLHJ2MIsad?2 (rkte@Qodzj o O, 2025) .
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1 ®CIsdyj MSOw tj OdzdL Oydw L Issets f BHAt
Mo jlsslsjrddy MSdr d Octesdesdzdyj MSdr f OteC
Cstetej Clsdzr 2 o BBte MY j CIstcO, HBWPIOJ dgf 3B Ga] =
fosHBd disj dz! desB@ ®OSHQ J CzscB dz! s &Y .
Yylsts o MmMeasCbkfdtsmisd e iMfjuydeOjls MmtsL H
fiesdLotHMIso O BtSEON jdedets?2 ftesHEZSCydd o
2020; Lazzarin et al., 2021).

stsdzd ud Mise j dede" a3 § Otc O Bdls s dfib HiAESE fr) cfiedi@ls
Mz dls § dzsls detsfyls ¢ Wilstsdzdese s f slstsC O PPF

(Parrish et al ., 2021) . [ dzw syJ dz¢ d
dqdzlsj ctcOdzt dzf 2 Y sCOLOIjdz2 DLI (Daily Lic
IO Wty jttdH. 1 sCOL Olsj dz DL I zOf tcv d3l

tcOMisjdzd?2 d ftdesmissd BdsdzOmMm’ (IsOB dzd yC
Rahman et al.,, 2021] Is OB dzd W@&umd ¢t al.,( 2020; Orsini et al., 2020;
Rahmaretal., 2021).

s O yOs dks yjorj fOwOdjIster dmMEEMmmilse j dedets e

e BONJ [fte]njdded] [ Hqdzd y
: ) C ]
Adt (PAYSkshddasjIsdyuj MSd ?Sﬁiﬁ :
. _ C ]
AN} (PH Wtlstshddasj Isdyud Mm¢ d?2 ?Sgaﬁ
] AN (P f dztsls dets fyIs ! Wislstsfypd 3¢ dsts dz
W sltsdzdgs e s 4 ts5ls| (e mar |
WteOC ydw Wsktsiddss]
A AN O (FPAR) 5O dOudd NA
[[rrg (f BMmedhdeds j  dedfls: d¢dstsdz /
fslstejBdvjdBs2 &l (OmdW }
DLI d dzls | &t Btz dzts & 5 1%%?’%@1
%ifljzizfifl Gl dzsmls: ,  §d6]HOo I s ds
(Power Density) §azsh OHd (W/m?)
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4 zlstsydzOw f slstc] B dzts iy ls ) sme j M4 dad
M dz MEBRtsLW2Mmilse j dzdz” ~ C kzdz' Iskzfgts Mds O of dEdAZIslds
Bsdz! L3 | Liqkzls 1 (Dorai s et al ., 2017)
d Misd Mlse j dzdzts 2 sfe § M j dzdzs s d HsY Sdzdzd Is § «
MsOBddzdL Oydd < Istsets f8C0OL Olsj dzw (Faust
s dzdey wdz' 2 MY § Sl dfsdedete) digstslf datsh j dzd § - o &
B, 5% UV-A, 19% Mmdded 25% L jdzj dz" n, 26 %
(Kotilainen et al ., 2018; Gomez et al .
Eydlsr a0 ls M jSstcOdz dz" | tshtse j dadzs.misldtc d s«
HJOf OLtsdzgj DLI Bls 5 HB 25 d@sd Ld3 | LMzl
fedotsHdls & kojdduyjdd* BdsdOMmMm" ftoddij tec
86 dzOMdets wddzvoddets?2 1.4. d MsOels. (2
sfmeo dn jddw WieoGRVgHELY MoQLstsor 7 toj Y d i3se,
mMotclsser §j MsBj dzdzsMmisd ©OMIsy dzd?2. RdzHd o |
Ctedlsdud MEd 90y dz" d3 teOYdoodzOdzr dz" 2 f sSHBBStE
Hdzw fserhjddvw ftesHESCIsdoadesmisd d € OyJ Mise
I mMseotcj dzj degdz' = M Misj BOR dMS EkMmMMmilse j dedets @
ftod dBzn j Milse j dedets deOlstedjor § (r1 Ou), dz¢ d3d
(Kozai d Ni u, 2020) . 1 Olsted jor § azO d3ff *
10dBtsdzj J 1 WWJjCIsdodzsX s @@ el df 4 3 | O dzijsi
f Odzgj dzv &3, yYlsts ML HOjIs tsflsd B3BOdz dzr j [ fMmdzk
(Paucek et al., 2020; Palmitessa et al., 2021). §f sfdzj H dzd J GiSHT
e dlsdadz dzd ¢ o, sBdMyjudoOr " dj Istsyds 2 ¢
sfme 4 M,J dadinvs © dzd dztso r d3  fijpls[@ndzH] @3c Is f§ gzdz! Hdzts 6 s
Codzlstesdzd oz j g6, IE®EL i ¢ OC Bdetse W tckz dz' Rin
ftoddid dzj dzd 44 Is § S was'dhyd Is Wwislstsddzls L d
ltejddzzh jmlses Mo jlssHdBHtse MmMowL Odes fyp duL
Wislstsfddzls j L O Hd Of O5DRO - dzd3) ) d dij 36 -6 O®H)0AdsE
(Zakurin et al., 2020; Cavd®d2d).aro d Mul
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CWWiCldodetsfls! Mo jlssHdBHEY GtejHJ dv ]
M SO, dOdetsdzyJ L dzOyd dzr dsd €bL8 0S tslislty to rd-

(400500  dzds) . sttOfmdz 2 M jChte Godasydls]
ftesHESsdodzsMis! : Gd kegordgodd s dss M sed fpd
(Shiga et al ., d2 0doe)s dfddHaph © Sle ytetdfls et

Ftctse Jjdz@ W jdesdzso d OdelsdtsEmMdHOdzlstse E 3] C
fcsHiECIsJo tpsMmptey Odzdy OdzZsdsSBOBYZBOSL, (G

20009; Lu et al ., 2012; Panj ai et al .,
CtcOMmMidd P WGistg j Is L dodzjolefA@gfidz@ls ©, MOZzOIO d BC
2019).

sddzd?2 MijChtt wBjekddkjls &stW sd] dz
CsRf OCkdr & ©OMjdd?2 d Swrlsdy bkl dy

cdzyj omE OV et al ., 201 8; Paponov d Pe
W J dzts dzts o Odzsd sS MdHOdzIsts 9 I Wdtedzr = d&OMY
| vani t skinkohv ,d 2T0a2r2a k aCh a i et al ., 2023;

&k &zdmmy (Aghakarim et al .Qo ZBOOAAdzd S H J
2020) d OBddesSC dMmMztsls o IsBOISOR ( Xi ao et
Bsy jls §fsHOo dvdagO It L(oKdels dejt al ., 2021; K
[fIlsd B3Odz' dzts | Mssilsdatsh § dad J CteOMmdztsc s
LWWdCIlsdodzesimis! Wlssmddzlsj L © d WlstsdsteW s
2020; 1zzo et al., 2020; Erdberga et al., 2020; Feldzensztajn 202alL; Borbely et al.,

202 2; Modar el | i et al ., 2022) . [ dzw B
HisMIsd ¢ Odzts )+ ftocd Mtslksdtsh jdzdw s 2R: 1B k& |
(Lobiuc et al ., 201 7)), tcdO 76 &8aR: MEBBBHEOJ |

(Degteeva et al., 2023).

[ dets@ sy d fdzj dadz | dMmmdzj Hs9 Odad W f SHIso |
Mo jlssHdtsH e s Mo jh jddw f CtdBddzOydy 2
tcOLodIlsy, wbHZOgHplHast)Isy dzts H ts gLi d¢ a8 d2ALS a0 ( I
et al., 2017@Gilli et al., 2018; Bantis et al., 2018hang et al., 2018; Lanoue et al., 2019;
Kim et al., 2020;Paponov et al., 202Ke et al., 2021 Villani et al., 2021 Arif et al.,
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2014 OC tsdzj YydzOw sdizvH tg.9,0 2eMaxiéatlal., 2024K&b2cheuskaya
etal., 2024ContrerasAvi | js @9t al ., 2024

5 OB Y@V dzd ] MY jStOd dsets fsMs0s O sy
d BdsodBdUimMSdj COLOkj dd ktdolso
uf jClste tsf 1 sC0OL Olsj dzd

Misd Bz &z cs50 Oded ] bHaddz ded¥ & d4g &
[ Bdetshtes 3Ol M B HiIsdZj 2, ko jwaingjdeddi?2 od frfftsdstsh

CBOMA 2 o ] WeEshMqdsjL0 J fsor hj
fsorhjdzdy BEMmls! dquyudets?2 ftetso tSH d dZE

qHES yd¥ @BOSMdBOd ket mMEH] Gy
fstelzSsztwO® d Mdzdy j dzdj B dtsBOMM:

sdzs D s : _
! %nga*ﬁquarhmm@meo@qw 5 J50B] O & d

lojJhjmlse, mdzd » 4 dzd J or mMtsisr tc O
BsCtso' 7 sBjcetse d ko jdzd uj dzed j

fco'h jdzdj MCGwsmisd WekshddalsyL
fsor hjded jMuEsBjhtgeA@dzd W ME-tse s 9§
- . S
gggﬁ?;gfguifimqi?ﬁz‘éu cmssd;ofllfffnotsdzédo sznwbt?taim
(R/B) boj & uj &zdj Mers2 &GOMM d&dhb: j
toj duj dadj MG Hdzj 2 BOMM’ § dsH
fso'h jdad] Ly 02dsmisd d Isj &I 4
%@?rg Fojddyjddj StiWWdydjdso ydmlst
Edsjdz " jded] CBddyujmMseO® BGCGo' A

fisd B3z dzd tets© O dzd | z H dzd dzj dzd W fmls |
Moo, EMistjdd] MO tOMIs d
[ Odzt ded 2 €

(FR) M § Ged § & M BEFtis e s S
©OLoqdlsd] CBwkdy 2, Msdizddese Od

stdi3Bddzdtotso Odzdets ] tsfo j N ftfizg § IYf Gste @ ) @das G
dzd € ¢ d d&zO, W J dzts dzts o d dZOC s dzj dzd J |
(Ouzounis et aJ 2016; Baexing et al., 2019; Xie et al., 2019; Fanwoua et al., 2019

~

Ngcobo et al., 2020; Paponov et al ., 2
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mMfJSster ko jddydoeoOdzd MtsHjtey Odzd] tOMIse ts
FPtetseo j dz@ o dlstati@aizr). C ( Lu e

s to s d3j M j CtcOdz! desets MsMmisOe O, mizh jfi
Hs sdzdzd Isj dz! desegts Mo jh jdedw. 17 dzs 56 C
e jMjddhddga&hipj Cistesds (2: 1) o Isj uj dzd
RZOCtsfdzjddy mMkzadal o jh pRRE) (Y@ tcdt { stsd3 ¢t
nzstesW d dzdzO H sMiIsd ¢ O dzts fiy ! ftcod ddzlsj dzmd o dzts

2021; Song et al ., 2024) . [ B sdzdzd Is | dz
Fojdzdyde Odzts MtsH jtey Odedj MOROtcsdrj otsCQE |
Ld&ZOyddiises 1 WW jSCIsO (Wang et al ., 2022)

sMeojhjddy fooeorhoOts ktesy 02 dzsfis! IstsdBBOISO
odJh jMmlse dzO 6 %, OmMS tsteB d dztso 52 Cdmdztsils
WslstsmMddzlsj sdud M ze dzGnt SPSE dets @ls f dztsh OH
(Appolloni et al., 2021).

ltejddiizzh jmMlso © Mo jIssHSH Az n mMdMmilsj &3
SteOHduydBdzdz" d&3d dMmMlssydzed S OBd Mo JIsO o EMmd
lted ddelsj dzmdodesds o' tcOh do Odzedd o ¢ tis ol lelAG
Mo JIsddzt dzd ¢ mts M 4 CIstetsds, BdzdL Sddz ¢
fiosHkzC IsdodzsmiIsd IssBOISO dzO 24% d MOdzOIs
OBy OB o MsC Bsets HOodzj dzgdw (s kdzjhtse® (
fsH Mo jlssHdBHOMN'm Cde@® 3% ter[ts dz'o QP2 Mz n 52
o' M dd3 MsHjtey Odzdj &3 twWOMlse sted 3" n mkzad
CdmMzslsdzsmils ¢ slksdesmMdIs ] dz' dets J Misj Miso § dzdzts «
Mt Oo dzj dzd © M GCOLBOLtYHAd d&d OB OB dfy
MtsH j ey Odzd ] WwWBdzsydsts?2 Cdmdzslsr o f dztsH O~ |
O 57% (sda"L joO d wdkdtodetse, 2025) .

O ZOdzsec dqydzr 2 tsdsydlsjd dzr 2 + ¥WWJGls dzC
Hdzv foweasOIlsd yd MSdmes S kdz kte. RMMdzy H EEJQdz
d Fdz IstcOW Jtsdzj stseor 2 My JSlilster fsor h Odzq
W detsdzt dzf = MmMtsj HJdzj dzd 2 ® 1Isdr SCkdz skztcO
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Ctsdise  d&z0ydd R/ B B' zO §SCOLORO HdA&v &WYiss

(Ahmadi et al., 2021, 2022; Mohamede al ., 2024), d&wWIsr H dzc
al ., 2014) , BOLddzdScO d hodW¥Wjw (lvani't
Sflsd B30dzr dzOW ddzls dzid o desls +1 29 Qo jd§C jdglisfdr L fg
Wislstsf J cdltbH JyOlffdse ( Behn etetalal,. ,2 0210014 )
tcjL zdz SOIsT i s ftesHECIsd o dztsfls d d MHj
Metslsdetsh jdzgdd 7R: 3B ( Khazaei et al ., 20

MtsH j oy Oded J {-438z[Tabbelz®t aly 2028.dz¢ yj o™ d3 OMY j CIs
tcj e zwzw ylizf sOB sdzd L BO, ) yomlsdetsmis d, fn dzd
fc5C 0L Odzts, Yylsts CteOmdzr 2 M jCilste d SCtsd3sdd
Ctsdzyd delstceOydd o wWOLdEJqydzr =« SCbkdz skEteOR (N
2020, Sahin d Di netalr,2083eH Haddaji,et aR, Q22 Seyr&keet
al ., 2024 ; Al i et al ., 2024) . 1 toj Ho Ot
EestcCts?2 ISOCYJ] BrdzO 1 WWjiCIlsdoeadzO ( Nicol e
Mded y Odzs ktetse j dz@ dzd Is tc Ols ts o(Ali @t alg ZD23¢[Mizdo$ gt al.g
2025), vyt tmtsej dzdets L dzOydodss o Ctsdzlsj Cfr
2006; EU, 2024).

[ dets@ sy d fdzj dadz | dMmimdzj Hiso Odzed W f SHIso |
Mo jlstsHdtSH dels @ f eotsiHN izjCdsddwe dztlBi® Y j Mis o B (
Cstesdzdtclz j d3r = EmMdzsedwa-s (Hammock et al.
Shirokova et al., 2025; Li et al., 2025; Skowron et al., 2025; Delgadillo et al., 202¢
dbSCIszOdz desfls! jtcB Je3OJ ssH yL dzOydlsj dz¢ dz' o3
Msse M jMise O: Gd ¢8g IHEO dz8izt 3ol M2 5 A . 20RHAB dzd
17 000 twOBBIl fts adzdwdede tsfme jh jdedw dzO E

vsO0Cddz sBteOLtsd3, GHlsdBdL Oydw §OtOd3] Ists
ddzlsj dzfid o detsmlis+ WElstsl jtod SH) wo dzw j Isfpw
ftedd dstsds Hdzw fYtsorh jddwW-4GUsHESCEGYD dBMd dad
BdsndBd U MEdB MBhis Oovs diz otg @ipllsuiddadCls, ! fiyssHe
B sOBtsdZdIstse d Mmdzdy Ols! Ztese j dg dzd stc Ols ts
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ety j ydW d ydesfmls: toj 0¢ydd &O Mo jlstser |
cOLtcOBISCd qazHdo dHEZOd d' 7 ol sdss ¢

1220 ctotsdesdzd yj Mm< Ow wds Wds@s Ity FtE00] Bacus Is | t

HdzZw fserhjdzdvy ftesHkGIsdoedzsmisd d
Bdtarddidyj MStsets MtsMlsOo © tOMmis |

J Mtso toj d3j dzdz" ~ Eidzse dwirn Htsfisdy j dad j
sStejBlzZjls dzgf Issdzt €5 dzgOtcON o Odedw™w B § Biso
Y Jddis mis d . gdzsy deh d2 mw ) Octef tesd3" N dzj
Ctsdzd yj Mlse j dzdz” ~ fsCOL Olsj dzj 2 ftcdojdz ¢
COyYyj Mo © Mjdz MEBRtsLYW2MIse j dedets? ftotsHEZEC Y
BdtdztedyjMedj YtHatHT, ftLobtditchdizCtsde
YJ dzj dzOf tc Oo dzj dzdzts sBtsG OM Ols! tcOMmlisj dzd W
OcteBlsjmdzdzsecdyud MEdd3 Htedj d3ssdzs o L Istsd3 o
tcdL sBOCIsj tod 2 (PGPR) . R f tod d3 dzj dzd J
BdBWstelsdWds Oydd, MY s hase linGaddsts o dz0 ¢ Gdilsaj t
GOl dzj df] detstsla dz' Is z tc dz' - (Sten@tirhs, 20224 2025 Argentel
Martinez et al., 2025; Wahab et al., 2025; Zhang et al., 2025)

I sorhjdzedd YOIy dzt dets?2 yJ dedzesfilsd tcOMmls
Octetslsy mdzd yd MG 2 L OHOYkE, dzs d 90Oy dzj 2N §
fosBdz 3 LHBSsg 0 WwPhHi dejsdlsf @izt d o fipdz,
COYHT™ 2 btejlsd?2 yd dzsejj SH olR | di izl d O tefHits{o iy
MCter ssets EBdzsH O, fodyjL OsdedEsHGdsd3’ fiy  HiSIEGIOWHE]S
o j h j (@emu-thai et al.,, 2020)¢ ¢ Mtf j tolsT I {1 ZCOLT 908 Is
Emsts2 ydotsmisd OctcOtodzsets fMJ CIststc © dols Gdssj jdi ff
i tc 5 H kz@tsa®eizal., 2020).

dlstcOIlsj cdd BiStc! B fn HJWdydlstsds 1 dl
Hdoe jtemMdWdEOyds tOydtsdz®, tBtcO jdzd] 1 tot
([ Ot tcdzd S B9 O d HT6. |, 2020; Lel e d OE®=wWE

fifd J Clsdods” d3 dzOf tcOo dzj ded § d3 Wogjd'ig Hs MdzO BtE[As
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ftsorhjddw §fdlOlsj dz' dets?2 vyJ dzdesmisd Mmj dz' M¢
Huang et al ., 2020; Prahar aj et al .,
f SHASHO: O G to SEsHdgiwd] ESkdgi2¢, filsj dzj € yds d
(Garg et al., 2018; Gulyas et al., 2024).

steOHdYydtsdzdz | BB StSHT M dj Cydd tmhdase
MStejh doOdzedd Mbtlstse M o' s Coftsiztnasdy ey Ocfizd
1 dzj d3j (Btwlbe et la 2018; Paciolla et al., 2019) | j dzdzOw d dzy j dzj
5B dzOtelzy dls! d Efmdddls! did o dEQ®Mkask: Y
(CruzRus etal., 2012) tsHdzZOC 5 1 IsBls ftsHAtSH Mdztsd.dzi J

1 Odesdzjd fwsmisr &3 d JwLOSISduds di 3k
BdGBWtstolsd edXdBlzdets o O . dzbtc f s02 O DF s Ltetso j dz
NddzjLO, yYyddt O d odlsOdld dztf dc o dgd climj ulfsplls”y dfof
BdaH sB tej dzd 2 , tcj G lzdzW Is tsolgjtstadzts & ts ) IstOn o d M jéhigak v
(Prasad d Shivay, 2020; Mal ezi eux et &

AFpOHOMH‘leCKaﬂ
onodoprudukanns
MaKpOHYTPHEHTHI MHEKpPOHYTPHEHTHI BHETAMHHEI
Yenemnas Yenemmnas Venemnas
oudopTHhEKANHS ondopTEPHKATHT oAdopTHPHKATAL
TS Ky/ILTypHbIE pacTeHHS: _
PpacTenms: MAaKpoHYTPHERTRI: JIHCTOBAs 3e/IeHb, MHKPO3€eIeHb, DIREJOHYFREIEE Kyaorypabie
KHTaiiCKas KamycTa, MarHHii, cepa, JYK-MOPei, TOMAT, MOPKOBB, 7Kelle30, HHHEK, MElb, PacTeHms: Bdaies
SaInnk, MmyHa, Ka/IbIHi pexuc, aHHC, GPOKKO/IN, CTEERH, Mapragen, KoSansT, MHKpO3e.IeHb, A,K,C,B
3HJHEHIL, ropYHNa, TOpOX, BHHOTPA], MacIHYHbIE ce/leH ropox
KYJIBTYPBI, 6a3AIHK, KOpHAHID
HepcneKTllBHb[e HaupaBJICHHHA
JHBepcHPAKANESA OnTEMHE3ANEA AHAJTH3 DIHTAHHA H Pacmapenne H BHeIpeHHE
oH000Oramenns ATPOHOMHYECKHX MeTOI0B H TMOTPedHTeNLCKHX HOBBLIX TeXHOJIOTHI

MOIX00B HpeInouTeHAlH

t IS8 Ged dyd] Octodsdkdyj MSs2 Bdsh St

CH¥WJ SCIsdodesmis! HOdzdesets YSHABHO 9o Mmdzd
HSC OL OdzO( frpdnpdey s1ds 0 O dzd 2 (Dubor ska et al
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Kat hi et al ., 2024, Bandar a, Di ssanay
EmMss2 ydotsets odzgj Hicj dzgdV¥ MBrtcOdzY j sw dz] BE

1 jtemy j Clsd o dats 2 Isj mndzsdzsc d § 2  dztsHdgdvy 4 M
BdGBWstelsdWdsOydd wodry fiddgwztse W tctf s dzth &2® | |
1 dzj o34 dalsT o § dIs O ¥Newmadzistdgl., 200 Biertatoj et al., 2019;
Puccinel |l et al ., , 2O BtiHdzOblizda Og ts
HOdRdztsIs j m dzsdzse dd o Stsdzlsy SMisy EmMlss2ydoe ts
i d Is O édibasiet@l., 2024;Cichockietal., 2025).

ltcdtstedIsj Isdzr &isd B § CIsOd3d H dzw f totsG to(

Cdzs yjor J so tsh dzr § Ckzdz skzter (ssBOIsT | i
cOfzmMls®), "O0tOSCIsjtedLEzehdjmw or MsCts2 (d
(Schreinemachers et al ., 2018) . [ dzw

ftesHEZSydd dzi 5B tSHJ A3 LWWJiSilsde dzr § d
fdtemyfjSilsdods &gd dL dedsRzsd b4 Odz] 0§ L&
tcdL sBOCIsj tod 2 (PGPR) , BdMmisd@zz dzd sz h Ow
ftsorhjdedd dlsOIsj dz' dets?2 YMadedstPimlsedz Izetd ts yad w.
2024; Wahab et al., 2025; Zhang et al.,, 2025 d3B d dzd tcts9 Odzdzets ]
BOSIjtwd?2 PGPR d ¢ tydedesd, AN, dzj @z0Is O Sy Hzj L
MsLHOdd"Y BdkzHBB] dad 2, M smtse Mis o b vddda =
Bd ¢ tesi dzj Cpjcdiz@GE (] dz®@ .7;,Con2ebsd et gl2019;0ha d War k
2020; Szerement et al., 2022] d € tetststc ¢ O dzd Baillus, EilsH &© 0 b a ¢
Pseudomonaf tso r h Ot Is HBMlskzY dztsfis! d3dl@lleristaldozy; o
Ul Din et al., 2023Khoso et al., 2024). ©C Is | tc Bdcillistsg ®BsC s d MY sd
HdzZw Bdbdzcedyj MSitsets tsBtsE Of jddw t61Hs jzied !
Mmj dz MC tsd3 Blakeet d. ,R624ajobrdyrski et al., 2022Etesami et al., 20Z3,

B; Wrtdel et al., 2023; Kulkovat al., 2023)z Is © d3d' subtilisd B. aryabhattai
by jhdts §toddgddvddi' Hdov kojddujddv Mt
(Mumtaz et al., 2018)  dzv fh j dzd y"r d M sSBipichitotyi&ARD -
B. cereusy AP 6 B.dlicheniformisY AP 7, fsCOL 0ol dy My s
Mon Oz | e dz) dzO ¥ ( Sgsin & al( DDFA)B). (
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b dz2Odzd L dOEZzyder = f2Bdzd S Oyd?2 o Googl e
tcOMmisj dzd?2 dzO wmHpdiitse j o B O $gicgfBdzj j 5500 Ml
LO ffmdzi Hdzd | f2w0I'5 dgjcls ) € B MpjsiGlisgi s {f |
fsHIso JtIGY HOJ Is L d&zO0ydlsj dz' dzr 2 ddzlsj ted M z
O tcOQo dzj dedets sz dzO@ ftso " h jded Hdh jots?2 yjd
ftesHEZSC ydd.

CCMmY j tod d3d dzls Odzy dzts HBsdER@us QVdikty), ¢ IsyflorizE  Idsik
cOLo,dlofffh OdetsH EZC Isdfo Oy Mises twWOL dzd ydz' = f
Ckdz skte, Is OGlyfiRe ntaxC  fivkew r ( ) Triticgm gesidumle), (
CkC Eztw@kamays(. ) , Rissmesatfunk . ) , Oneadgtivd.. var. FARO44),

i tsH M dzddjelipttlfus anfus L.), € O tc Is ts ¥5gladmam tuberosurh . ) Is 1
(Solanum lycopersicum d € d Is ©2 mBr&dica fa@il., zHinlenSis (Ku et al.,

2018; Sansinenea, 20ymaretal., 2020;Ali etal., 2021;Adeleke et al., 2025 herpa

etal., 2021;lbrahimetal., 2021;Kulkovaetal.,, 2023;s dz¥ L j 9 © d H®,)., B
ZIsOdidz cereusDWO 19 fMmkh jMise j dzdgtis H jzte y @xdgdd o © df
(Hs 14,66 &6/ 100 c¢), wOMlsostcd B ~o MPE&BOIe
ssdzOISO yjteted ( Dottng fraz’ ja lo. | in ViddsPaBdvdsg H ts o
f5C 0L Odzd, BiybresusVEINB @3z M S stew dz f tetstc OMis Odzd |
tctsfis tcOMis j dzd 2 dzz Is O, fsorhoQw ofMmntsy |
(Baliyan et al., 20220 ddetsSC kzdzw ydw Mmj 3V dz €5 8)PMY sQd
100% ofMmntsogjfipisls C @Odz4f tcslsdeo 65% o Ctdstetsd

1 toj HiNIs O d IBgcitleg tots HEO B) IsudAidyl8d amyloliquefaciens
W dzw s Isfyw s H dzd d3qd gL dzOd B tsdzj j§ tcOMmY t
BICtoststce Odzd L dizso , tsfipsd dgtOdzst@yt$hj fiZtf 2 tc ( Ma h a
2022; Ahmed et al 2022; Soliman et al., 2022).tc d d&3j dzj dzd jB. Velezéndisiz C
FzB42 (tcOdzjJ B..amyldiigsetaciend Z B4 2 ) f sor h Odzt
CeClktekzLr d U BHMBdzd] ydd ¢ © B ts5,dz 4 0 242 )d3 B.dzOl
subtiis104 d 26D IR qideBdys j dzd2 W OMsdd d
Mddalsj | BsH)@etied C MOYydd OL SISO (Lastochkin

qdetsC zdzv yd ¥ e OfMis Bdzgubtilis " IsfOte3szOigd oz & 1 f d3d
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zo j dzd uyie HOjddtsy Oded | &Y f edzPpestseo d 6 scdz]
2020; Shao et al., 26).

[BtcOBSISC O IssBOISO o cdHtsy sdedzr = fMdMmls
B. subtilis(Qiu et al., 2025)B. subtilis SR22Rashad et al., 2022, spizizeniFMH45
( Masmoudi e tB. amYlaliquefaidhgAb ¢t al.f2025)H | d3ts dzfnls tc d t
CogYf dzj ¢ Mdetsj f sdztsy dis P un sy §) lo sy dadtg i ldz0 ¢
ftocsHEZC IS dloteag@mEsDY | € Is tcOMY tetsmls tc ©dz¥ dziw d
d dzts € z dBY sylofiisL. dzOyd dz3ts ko j dzd yd o OdzO ftsH j oy O
mMOR Otcts o BJ&ZEO d odlOdzddzO® C B.Sbldazens8B8 ¢
(1T 10 s/ BBdz) HtsorhOdz Ztesy O2 desfls! H TS
(BalderasRui z et al ., 2d&2&0f tcd g dgjndzq JSds d ¢ fgdh dz,
f tod d3j dzj ded J§ Codzmsteyd z 3z o BOCIs ] tcRf GuzBHz" -
B. velezensi8vl, B. pumilusBpl, B. licheniformisB | 1 Prigstia megateriunPml
ftotsH ] i3 dzMistcdtetso OdZzO  sdztsy dIsj dz' dzts | g dzdq v
stsBOISO (Carrillededj caty. MR PR &t  tod d3j
¢ tsdzfn ts tc BadfilusisPp.Mis Odz s rls fts Ctsdzlstesdzse W JIst
f sdssh 8 Mmd3j MR cereusARiSHas B.osubtilisS M2 1 Senfatia sp.XY21,
ClsstcOW f sH @af gz dzO dag © Wz destc 3O dzd L &z w
(Zhang etutwmddzj MR P B tcd d3j dB] nEfaterilthiszidindsdc 1
Paenibacillussp0 2 189 f EkHtsBtc]j dzd Viflddo 'd" Q@RlzEzd UstictOxt:
COyjmMmots Mjdzw MEsatLW2Mise j dadzr = sCizdd tdstdnya
BOCI] tod Odz' dz' - B. tec@hpisses idNeds eB. afMmyloliquefaciens HN-3,
B. amyloliquefaciendHAB-2, B. subtilis HAB-5, B. amyloliquefaciend= Z B4 B.
subtilis 1 6 8) z odglsdidozfddoder MfMilsj B dzWv 6 OMMOH T i j t
zd mls j o dzO 14 %, Csdzdyj Msots dzdMmis! j o dzC
gt Hdgw W ftcdB O C O O Bdgi 5 6f tzbgl dz@ € fizlelzaBo 3
(Shen et al., 2023p d&3j - hlsOd3dzs o  BadllislyB. mydliquefaierd
l s1 [ -10642,B. amyloliquefaciens s 1 [ -10643,B. subtilisl s1 [ -1064 1)
Ctsdzyj delste@Oydd 1110 s/ &gz B" &zO tcj C 53y
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fjdwdz ssBEOO Mistels @ tetyies , d M @ iz diftbiz v O

Ftotsy O2 desfils: (f OfMmdzj dgded S 8590 d HE., 2021,

PGPRB OC Isj tod d MisOdzso W Is W L WWJ Clsdo dzts 2
IsSte OH d yd t5dzdz" d3 Octetsn dd3d ¢ Ols O3, Yls ts i ts
dimimdz) Hse Odzedw 3 (ulsjf Odetse  Hte., 2012;
Llopes et al., 2018; 1t90¢, 2020; Ancka
d Ht. , 2024) . ] yomlsdesmlis d , Ctodzdzj tcud M

Bacilusd BdzdL S stesHMmise j dzgdz" = odHtse dzOh dzd !
BdBskHEBBG] dzd 2, 598 ¢\ Bdcsd y frsddrtsH4pdze § ¢ dzO fy
dmmdzi Hso Odzdw o5, Y toj § Otc Ols Bacilig®d3ttsdfraiiss o tfj tc B S
dzj MSCsdz? Cdd3d MY sMsBORBd: tftcr MCdo Odad j d3
d dzd tsB tc OB s Rdhmsah20fipjToptiedal. (( 2 @J G )nls o® BaGlluts i
Yofmlsts tsCOL M a@slsmw 1+ WWJ ClIlsd o BAGPR(PRUZOUNBS s
sO¢ COC Bded dzzyh j or tcOB OIS 9 O Is ff tsdzj L dg
mMftstr, MateOdzv s N dj X dL ddaasats fgsie.dzts MAsO 0 5 ;t
HiG . 2 OR2Mlfdzj H s Odad W ftsSHIso jte) HOE IS h
MddBdslsdud MSdna Mo “BLQLs | 3 Y didf-@AsRSEHORS d U J
Ckzdz Is (\aghefal et al., 2023 sdz"L j o O PO25SE)sO2MQ G e
o' wWodzjdzg oLOdser egtsHdzr | tsHadits'sgpdzd 8 6 d3p H
dzj ¢ OteMmise j dzdzr = wWOMIsj dzd 2 LamiacedeQNu et jabz 2021)Is o
[ Odzdz" J s ftsdtsy dls sBdCdstg ds d IBakdfessdadDd tc OL dzd
dzj C$ OteMmilse jdzdzr §| tOMIsj dzdw dan(e/gandg@isal. L 2D2R2)s o
RiNfMdzj Hiseo OdzdwY ftsHIse jtcHddzd tOL dztsfyls tstets dad
Bacillus dz0 ttsfmls, tcOLodIsd j d BdtmddzlsjL B d
d&zj COteilse | dzdzt@ES dIPIs JfrUdsdn Sk dz skte. R A&t
hisOBBORd OCIsde dtetse OdzO B.C plamilyg G5 | d diHssydi
fJted Mstets2Ck EBteBsdzOd dzts?2 Mde dzOdzdL Oydd
FtcOdz' M¢C 2 ( B.ialtitedinisddBl amyloligRedaBienk i d ezO dzd dzO ¢ ts
GddzL jdzsL dHSD © Y Jjdg M jdzgy (Sun et B.lcereus 2
fsor hOdk MHjty Odd] SkteCbkdkddd dO 13 % ( C
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v OB dz6[iy Qizd v dzd J B O Bhcjlus gppdz® st ©C OL Ols j dzd
COyJ Mev-@ists 3O Is g St Is o j dedz2 = O Mis §
[  $Otemlse | zIsOdzd3 B OF [ irOdedL &3 HY d wfyr dz€
tc OMmls j dad
r g dz hjdz B. subtilis50-1 3 dz' h j dzdJ f tets| Dong et al,
sB " Cdztso j dzd tcOMmisi dzd?2  sfdzj| 2018
(Panaxginseng B. amyloliquefaciens ddze d B d tc tseD® dedfiis 6| Sun et al.,
C.A.Mey.) SW-34 ¢ dzd dzq 2019
B. amyloliquefaciens fis H O 9 dzj dzd j Lee et al,
HK34 (&zdmMistsor j ] 2015
Ctstedzgj o j ¢ dzd dzd
B. stratosphericus |fsH Q9 dzj dzd j Durairaj et
FW3 otsLBEHdIs] dzj 2 €|al, 2018
HOdz o dw B. cereus fisd Bz dzv ydw tOL ¢§Zhao et al,
Rdzts ¢ € Stcdzj Ctstedzd o 852 Mmd Mmis j|2010
(zOdz¥ j 2 BdtsmMddzlsiL O Is0Od
CtcOMmMdzets ¢ Btcj | B. fiiled 3 j ded i OC C 3 Wei et al,
(Salvia.  miltiorrhiza | amyloliquefaciens |€ OH d&3dwY d ke j dzd| 2020
Bunge B. licheniformis MtsH j ey OdzdVW s O
] sdz" dz2 tsH d B.subtilis fisd 3z dzvw yd v tetsml Awasthi et
(Artemisia annud..) fesyd Mmse , dzO¢|al, 2011
BdBdB30MmMm"
1 0C s O [ tsd B.flexus bzlz yh 4 dzd 4 tc s ) l§ Pankajet al.,
(Bacopa monnier{L.) | KM233648, ftsorhjdddj [ztetsy| 2020
Wettst.)) B. safensis
KM233652
1 Oy dlsded € B. subtilis LDR2 fiis d dsz dzw ydq w Barnawal et
f Oy dlsded & ¢ Cdzze j dz C ss5B G OL|al, 2013
(Trigonella  foenum Csdzsdzd L Oydw
graecumL.) Gted B O] ( AMF)
f dlsOdzd v, tc 3
LOMErtskMmists?2 yde
AJ dzm § dz B. subtilisPSB1 d/fser h j dzd Jj ff tc 5| Mishra et al.,
B’ C dzso j dzd PSB36 ( fj Bj dzO, LW dte| 2016
(Foeniculum vulgare HsmMiskzy dzsmisd W s
Mill )
t 4 94 d § OdB.amyloliquefaciengfftcd tetsfls § tstedzj o | Tian et al,
(Rheum palmaturh.) | EZ99 HsMiskf detsisd € Q 2022
R d3B d@df Is j y dg Bacillus filzd 4 j dzd j Ists€ M d 1Zhang et al.
(Zingiber  officinale BOCIsj ted Odz! dzts G 5 2020
Roscoe)
¢ dzH tots G tc OW d Bacillus spCIMAP- |Hj IstsC id € Oydw Tripathi et
B3j Isj dz' yOlsr| A7 fmdzd 3 4 ded 4 ts ¢ d| al., 2021.
(Andrographis Mlstcj] MmO
paniculata (Burm.f.) | B. megaterium e stej dzedj tetsfmlis{Khan et al.,
Nees)) wOtedzOyJ 9ilsdyd M| 2015

6 Ofls j dad 2 .

f
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t siststej ¢ z ddfktdstafrohdas s ! ftcsw 9 dzv dzO ! )
BsteW sd3d stedyd M dr f ¢ GL Dildilistzp 3 dzd q dlas@ dz@zw
gz dtew dzO 18 %, dzdMmistseolkr o jtern detsflss  da
et al., 2021), 0O E ddj ddmmisdztz? ¢ @ e k& & J)
Hitsflsd g84d2 5(3Ye et al ., Q210t@d0d3zj dai dadLjj 9800 ¢
Csdhsteydizgse B MY Jjyudo Odzts Mddzj tecjIsqdyud f
B. cereug] A. brasilensef so " " OdzO MmtsH j tey Odafh(Elsaydxisds &.)V
2022); dmnmf sd L t8QuaigdB.insgizEyiane gz x| 63O dr=iz] &t
Yd ted dzf 59 sdd3' wWdzO ftod CcSdHES sdedatsdz o' &
RMMdz) Hsoe ©Odzdj Santoro et al . (2011) - €&
4SO ¢ i dzj ¢ M flubrdscetsss BO Sultdiljs td\dbRasiléhse z 9 j dzd y
f dztsh OH ! BZzd O hHmkz B jee d Ctstedzj 2, )
I Wdodzse 85 RBOMEZzZO W iIs' .

[ detse syd mdzj dzdz" j dmfMmdzj Hiso Odad W fsSHIso j
Bacillus sppH s fis s 9 | to datsh Szt 1O dzdlf te s to O M) Sardactval., i) j
2023; Haile etj ad stgdzj2e024 )fijd DL d Is(dNa z i
2021) , H&zddzz fsBjGO (Banchio et al .,
MsjHddgj dz2d?2 (Wu et al ., 2019, 2®2gicsH&!
My J CdsjtfO tc M Is of jtakgedsis defjSdbd C.zdz' Iskzts

13 I dslsjrdsdsedyimMSdj OMyjClsr OHO
¢ Ik f)dzen\ire o

1 d Md@sslstew dzO0 sdgjclos HsdsWO dlakz ) dO dz dzts e 5 d3d
Bzscdnr SCkdz kte, dzOd B sdzj | f tetsB dzj d3dz" Td3q
ted L sdnjviiid. OH Offelsv@m d \R n Mdzsy detsls! tsB EZMdztse
fjtcjotsHO tOMmMisjdzed?2 dL Gcjlsjcsstcg®ipsstsy gy
¢ o' Ml ts?2 6dBJ dzoft @B3ddejcHsEIPNBl slagfdets Y LW 2 dzb y
mMdMmlsj &3 d dzOtelzh j dzedwW o SH dzts G Tsiupkasetm)., &2 ( Ct

dbHOfIsOyd:+ tcOMis j dzgX@ vitr@ Is dOmdfyeddsdagdzts
dmyf sdz' L 5o OfiAftg agd W3galzdd dzd EStw" Isdy i3 J BS s5Mi
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(zkdz ¢ ddz0 O tese.5dz2y2q0s2j ) .dzts st OH O IsOyYd s
LOoadMmMddiismisd Bls adHO tOMmisjddw d, MmMtsc dzO:
dzjjHdz? H v d3j dzd Mfmr dzj S OteMmilse j dedzs?2 Hts 10
LJBEZYd2d SO MOHtSOOW d BJtjLO (] OhjdSts d
2025). s dz¥ yJ o " d&3qd 56 teOded yd ded v o3d Bj stsH O
OHOf IsOyd sdzdzts G t5 fjtedtsHQ) d¢ ts odgjslOiadlsVic s di
BICtetsC d&zd BOKO, yYlsts 97 L r90jls BOMMselzr cd
d Mskse " di3d tmMtse § degdesMmisw dizd Sk dzt skzter .

1 sor hjdedd o' ydoe0Oj dissMmisd di3d ¢ tc s tee fiyisqg dz
sMisOj IsMw tSHdts?2 dL Cdztg yjor mndes@s @2 o € fizgts
Bd C totstc OL A3t s agdfv .Oydw OHOf Is OwxX ditro G 5 tf & ©
dmmdzj Hizj Ismw yYdtedL dz2OftcOodzj dzdz" 2 Y BHBTESIEG
LdzOydilsj dz' dzr d@3 S tsdzd yJ Mis o tsas0 dapdz@ dz” 20 DB ts5k
2020; ¢g§ Of§Owsts. | 2020; yeunjyscd?2 d Hte. ,
2024; [ jBJHjJO®O d Ht. , 2024; Jtdyds¢ d
1L WWJSCIlsde desyls HsY Sdzdzd IsJ dz! dz' = MistcOIlsj ¢ o
BOCIs] tod "Bagiflusf(etOHZDOD yR ®Y , d2014; stsdatso Odzso
al ., 2024) d ftedd3d dzgj dzdJ tjekzdzwiststetse
vl stesmwdzy d Hte. , 20Qrbvaetlapdej o © d Hts.

1 sz di3s MEeMlstceOIsO d BdBIsduyj MSda HBBC(
LOadMmdls s &BJStess dzd 30Isdyj MS dna Emdztse d
sftejHjdzwe hlpzy totrdgtf .J M dats 2 ex QitoOdgjlstoBytEH d d3  f
¢ ts dzls te ts5 dz f OtcOd3j stetso tsfo J MHjddad W W 5 IS @ alslot
B CtestcQmls j deEd " | MdrcdbdR0O delzd3) ( 28RO 9 dzd 9 O Is v

(Wdbstshtesd' , Ctdflsshtesd , Wsksltsidd ),
WslstsdiistweWieazl dgjj o 52 §tetsyj MM Hirdeitro & zOH Gifdls @
vro(Beat ri ce et al ., 2022,; Paradiso d Pr

szt yd o' &3 dzOf eOo dzj dedd &3 s Isdd3sdL Oydd O
My jSlktcOd d 7 HJOf OLsdetse Mo jh jddw. 1 d
oLHj2Misods MY jShkuOd dsct mnaxidi @ardiands@t L



57

al ., 2021; Cavall aro et al ., 202 2; 1 Jd
LiisOdetse dzj dets, Ykt CtwOmde 2 d Mmdded?2 M 4 €I
ts dzd fMisd &3z dzd te s 9 © dz( dzOC s dzj dzd | W dzO o 5 dzts
(ROOzHatc® , d 202 3) , E tstendHj2 Eojdzdyde O
(Cabral et al ., 2023), iQdigddgd dzf & tsezip ® dzc
2023). utsotej di3j dzdzr |  tSHA-BHE | & ©ODdAY tdsexyY
vitroo € dzs YO Is f tod d3jddefgrded jd c@Htctstff tsdzdz" = M d M

2023; ¢~BBIJIsso O d HE., 20240, B) . Rma 1t
f OttOiRj stetso MtejH" : o Oy detsisd, Mo jh jdedw
d Hic. |, 2024, Jtedhddz d Hic. , ,20Qb0ofIs

BIStesteOMlsj dzd?2 CtOMmdes? MdBsstesH d da7 4 Of s iz
M s Moo OO kiddzj dzdats Bz zOS 54 dzj dzd ®
MesCd ftdzyjddy MsOdkHOklsdsdts § s5MOH Yzt
¢ 2Odztse d ydz' § f t5dzly dsiOjisdz’ dzf § d dig jdzg lzd W
MdMmisj &3 d dzOf tcOo dzj dzdatsets e j M jdadw B dzd
b1 totsl tsdgdz” 2 d3j IstsH fsCOLOdz dzOdeBdz! hIzs
BIC e dsdtso dWIsr §jtoj ydes2 d &j &zdmmr o
COLodledld 2C 6 Misddkdw ydy tsflssear n oy
CdHte Sdzdzr = &z ®fdds prdpfjZdzvdded dz@®& B j ¢ 50 zo j dzd v
36048, 3% ftod MsCtOh jddd OH@flls Gnpdstsddzts d t5 1
2024). [ dv &I’ o tHds28 sifds (IO W g teg)
MdMmisj &3 Mt Mo jlssHdBHA &3 Mo jh jddj 5 MY
Mz di3dz0 te dats 2 Aot 100 Bizsdz! / d3) L M, Yylsts i
tcOLodIsr 7 twOMIsjdzd?2 (sdwLjoO d Ht., 202:
[ilsHT BdBlsjndsdtsedd,] dsktyifn figQuddgda " jdc
in vitro, detcOt Is Cdzt yjotkzs tc ts dz! ) Mtse tcj d3j ¢
Ny &3 desosHMmilseo j. RA ftoeddsjdegj dadj  tsL o tsdzw j |
cjdajsdyuimMSdn tojmMkiemtss, &OMMsosdes { ok
BOIls jaxf Oy j dede" 7 G jdeslsdf se d MsCteOh jdadw
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([Mdzser MBSLHOdY 6] dBO@EkEzO0, . 201201 8 st
2021; [dbtesW Odetso O d Hte. , RrdkRmbleva et 8.d2024)dizc

10 Bzt Odzdd OdBgEEOB Iz 1dz20 2z 17 dzts ® dzidz| dzj dz
LWWiClsdodzr » Octslsjrndzsdzted?2 HEY | ¢Cu
MfJydodzdL Jtetseo Odzdz" = MBtelsso, B ssHBBe B (
tcdLBOCISjtcd?) , Is | = dzts dzts 6 d @&x vilbondO {f fist©jygf L ok
P cOo dzj dzgdwWw Mmtej HES2, o Ctbttesdy Mo JjIlsHJd:
WOCIststesdz EZftcOodzj dedvw HtwtsHEZGIsd o detsfls g
v OC Ow ddzlsj ctcOydw MsMlsOo dzv j Is dzO z y dzlz ©
o Mo sftesHEZSCIsdddd= Octtst CtsMmdMm
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1ol ouef [IRCLITLSWwWI (v frgueafrr{]o1LRE

21lvfmzse dw fteso jHjdedWw dMMmdzj Hise

CCMmY jtod di3j dely@azy eztsp Ocdd ¥  § o5 o B H dh dedeip'dz
Oz ydzsets OcGtotsddzy jdaj todetsets yj dzste® I R[ (A
2025 GBH.

t OBtols'f sdzdgw dzd fp? © EkEMmdzscedwrs L OGSt Isr A
CORJter, WAdbEBBEREEOIMY jted k) dls” M ISESBO
Cdzd BOIdyd M 52 RE OB nBaps S dMmYf sdz' L 2% H:
EmMlisOdzso S d, d o W Pbls) CordsdhdBmisopts @ dtalgonsiadety ¢ € ts
MsmMisOo dzw; @ s BdRGBPIs5 o] . 1 sdzj L dzOv ff dztsh
teOL &3 MisdIls! Hts 32 tcOMmlsijHds 28 Os akIEdsQy dlatfiRds|s
COgj toj  dztslsdatsmls fsMOHCd ©OMIs]j dd?2 dtsc
Wdls S sidbdzOdsGls j dzd 2 &0 1 | .

lted o' tON do OQzd W Hz@ dzdatifaf] g lzdzd dgfn¢ Ote fls
dmMf sdz' L s Odzd € dzd BOBHuJ (S s f (zOWBPwlzs 4 5, (
f 5 OHX0] tOflsj dzd 2 dBA. 11 tRilzj tcde® ¥ dzif fzts " O O
tcOL &3 MisdIls! HB 60 tOMIsjdd?2. stdhistekzs ydn
stejr BlHjdz dzr = Mj Cyd?2, ©OLHJjdzjdedzr = Mo j

¢HOfIsOyds  Bd ¢ t6ts terOdpdsdpdias{zd MsdpsRr,  d3f Is'
ssBOI0) MmEkh jMmMise dzvdd o -Krdd)Z3O0Hyj hGE G2 0
tcd Mz @ep & § tod dzs -9, d2d). p H O sOydr BJCtestcOMmIs]
sfizh j Miso dzv dzd o € dzd B3O Isgri j8f)S) ts2 s BY Q dfgtstelyy  C
(te d fn zGigls ¢

t Ofisj dedv o' O O Y tEiFlpdsUscH sdgO  d3d dzj tc ©
ssizOls Ckdzr sdodteseo Odzd 5 HBOdzstsBi j dzdats 2
gy sd L v ®OIT d CkedSd tOLdGjtesd 10T :
ftoedd3j dev dzd Bj stsH f jtedtsHdyj MEtséts fHIsY C
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] 1 [

t dkzeeg OCtcr IsT | OcttsilssRd MIA J &Y Is 5§ t5,d3dz0 I
liwsl R{ 2TPR[s¢180 i dzd &ZOIsd yd MmE OWw € Od3J t
tOMmlsj dd R { ) us
t OL d3dats y 4 dzd § tcOMmis j dzd 2 ftese sH ddzd d3d |
Bdtsdzsedyd MSdd3 sMmtse j dzdzslsw d3. v tsd3Ols d B
H dzd dzdzts dzd M ls dzO W d d3j dzdifn g L dyidgtsoHQ tathy Is o jodg
Ud 6 dzl 59 Oded § d3. 1 dzv  § sdzzyj ded V&[5 eagizls detlp
f sMOHtsyYydzse s BOIj ted OdzO IstsdzOls O, Bw s H d
otsHMB?2 dMftd Lo Odzd imMfyire sH S kdz' skter Is€C
szd BOIdui MSdy §OLORIIstL" FBHH]jKY o O

Ckdz skt md GO@BLAE[dgQ -
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v OB d&Zdiystlzd BOISdYjMSdj) §OLOdjlster Hdv €k d
Eindzso dw s 1 6Cwu

1 Ot OMij Ists Lls Odats 9 dzj dzdz" j
lis 5O Is| B OL d dzd € ,
d3d dzd fnf
] csHBBdz dIsj dzi detsfylss i 16 16
vj BB jtcOlsztc® oatsLHEZARG +22N2 +23N2
uj B jcOkiEO otsLHERC +17N 2 +18N 2
[lsdesmdIsj dz2 dzOW 9 dzOy O 65 N 2 65N?2
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dlsj tObkztedsy &3 HOdzgdz B, bLC Y sdsfdr 2

sBiMfjydoojls or mesCzs Wislstsmddalsj Isd yd fr
(Palmitessa et al., 2021).
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H dzW L WWJGCIsdoe dzise 5 Wislstsmddalsy L O d
(Smirnov et al., 2023).
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PHOYOYdY (65 IttOHd WHDAEdEERY I8 | Acdatdsty d
(22 fMklstS) e Hd k] ptc®lgistsf ts-HAME A €d
Wk jtedsHj. tOflsjddw of MOy doOdd o
Mstslse jlsMisodd M &jlssHdSts2, s dfHhoddss?
sfdeso deséts dMlstsydzd O Mo jM jdadw BT dzd

f OteOdsj ster € tfjdsOo d2j dz'f tsjon IsOB dzd yj 8.
sflsdBOd et BICtss dd OO d o &zOy dzsfls
RZOCtr 0 Odzd Gdzdt Isddzj deso 52  § dzj dz§ 52 .

ftocjHMIsOo dzj dzO@ 2O tedmlzdzC j 15 (sdavL jo O,

MukpopacteHust TpamumonHas ajanTamnys ex vifro AJlanTHpOBaHHBIE
pacTeHust

{ Mzt 1O BN j f B dpelsERAcR B ® | 5 dzts dzts ¢
cOflsj dzd?2 Istds@isvo § bkfdse dw d

1 Oud dz@w0 fifpk7lstsS OH O sOydd, o §jtodH
ktsdzOlO d fswodzydedv detser n dzdfls: jo, o
mMfsmMseMlsotseo Odzs ff sfilsj § j dadats Gk O @Sz » b Qbf Is
Bjtej d° OHOYlOYdd EStrisdj yYOflsdydes
) dzts eexjwitrds

PHOfIsOYydw o SCodBOhdRAIBOFHEY® S Bk s
ksBOO d t©OLdkdyde = odHBO &Wisr ( Hddd



f tctseo sH d dzd

BJCteseOfsj dd2 M

biydztso d W ¢

MuxkpopacTeHus

odhk d&z( @B QF ME fird3. .

¢ dzd GO dYj MEC 2

Kinmatngeckast kKamepa
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fted d3j daj ded § d3
COMj ter

e qunigsifh 60

CdHEBY t
ftcj HlsC

AZ[aHTHpOBaHHBIe

pacTeHusa

t Mz dzE n JLO EMtse j teh j dzMmis o 5o O dzdats 2

o zOY dzts s+

v OB dzd j @ dzdf OIS d ud MS dJ

Iz ) dzts eexjvitraty
) Cdzd 3OIsdygj M¢< 2
Wslststf jtedsH

¢ dzd BOIsd yj M 52

OB 6y
f sdzd o

f OteOdj Istsr |

s j o dat
C Ok ts,
Msesets ¢

( s OB dzd 1

f SHHJ

qd Ist

COd3j toj , ftcd OHOfIlOYdd d&BJStestcOMmisj dzd 2
oHWds?2 (2), &YWl CodazshdeiMies?2 ( 3)
- skdz sktO
f/ 1 5C OL Olsj dz odH' dB"Is Is 5 &3O
1 2 3
1 |vj &3 jtcOlskiO, +23N +22N +23N +20NK
, |} OUOd @5l Lo 96Nz 98N7 96Nz 962
stsdsj ydzetsj L dzOyjdgd 50NZ7 30NF 50NZ4 50N2
3 |aded ¥ j ded ™ o dzOy dzts 3 2,8 3 3,3
4 [Atslstsf jtodtsH, | 16 16 16 16
5 AdSdz fsdzdo O tcOL 0,5 2 0,5 1
6 U BMEE § st jodz (¢ s ) s s
1T sHIstsq dzj dad J )
ltoj v ftsdzdoa O fsH
7 i bz dan T 30 300 30 30
8 |[BI joB afsH' dg® 5| 25 10 25 25
9 |[BI jd&B8 etsteh CO, dd 05 0,2 0,5 0,3
ltosHisdzy dlsj dzt dats fiy
10 OHOfleoyqd, Mklss 15 24 15 14
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[Yyjdll feososnddd §t Ss&fdjChHe kst
Hizd dz0 fsBj 0O (fd), CSoddyjmlsets ddfls
WslsshddadsjlsdujMSdn fdedsj delsso (BE/ &)

24 B jkfishdzj H s Odad W

{Bl §¢bOdd dmMmdzj H g Grged W d Sirdele’>jd dzdb B t6 C
cdBtedH" ) IssdizOlO, O OS¢y HtiHmMlsOoadlsy
Menthal . ( H dzd dzdzts odzd M ls dzO W CesdzsmdmlsOw
BOLddzdS tB(Sld@sBod@dzi® RIn SHdZr 2 dBOIsj tcd Odz
BdBtej Mktcmdz = Ctdzdzj Cyd?2 AJHJ]lOd dte s
(An] 1L A KAL), I mMjesmMhd2mMEBEts 1 RR dzj
tOMmisj dd?2 (IR[OL) ., O bOSxJ§ (6Md2Mm¢
zdzd o § einfdusyds Of d3. s . ¢ . v fB3Omed)L.j 8 O (f L $v

v OB d&RMBI jCIlr dMmMdj H o Odzd 2

szdz Bzt 1 OL & @drdds O
) : : sStels 5 & L
{ ZifRasje O [ OkddmCsy | ™ A ‘;G@'@W
1 OL d dzd € . N U Sdfzinj dzj dz" ? )
1. sp T gdzlsacidzOC|mumbaS|I|currh_. O COEBIY Bz 56
2. |§ v i@z dadass ¢ o @ ONITONAL) gy § g0 1s
3. | WIle@ H dzOW | Mentha aquaticd.. -
4. |[ W I4Gs dzts i d i Mentha spicatd.. S ts dztf fipfiy o T
[ J dzd MmO : L
5. & ¢ Oteflso Melissa officinalid.. [ d d3ts danids 8 d30O Is
[ wdz@ ., " M Q @gts
Y | dzdzs QG tsH Ols
] smMdsswRRYY [ S
: 1 Ols OF @S$-21-23,VS-
6. |u 5RO s:r'al”gg”frgﬁirrﬂcum 22.23 VS-23-23,VS-24
- YCoP 23,VS-2523,VS-26-23
(StcOmMdzis dztsH @
v d i35 " A6 O dat dzj
() J dzlstsi dztsH dz'
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1 0 tdmMiefizEjH s Oo dzj dz fJtemtf j CIsdoe dz J

AN A [oth jabikfgly oy j o dds@p Slyjj dzdetsC, 1 dzO
INMRRue" s, | OsQY&,d dis sz 1)

"~ Copr BOCXO]I
BHUICCOKA

{ dMEwEj e jCsdody | Mtk ksd®OkO ] d

Copt Tumoma Copt I'mom

25( j s s @df§hmdzj H 5o Odzed 2

251 ftejHjdzj dedj ssteWtsBddseduj S dr

(stsdg@a, ddzd &, BYBO d &j dzdmMmO

I l3) sted YLsHOJIOIsdpvdz d L d3j tej ded VO terOdgds de'dzd

COYHBdBAGEISO N st dedzy @ifhizf ¢ s sydzsmis!

0, 1lL.rRi3AR) tcf ey sHddzd o f jtedtsH OCIsdo detsc ts
Hs fso jtorndesisd MkBMistcOIls O
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] dazsh OH?! d SBdzdyd Mlsos dzdMmis! j o s tejH
LI-3100 AREA METER (LICOR, d#Z ¢) .

[t H] dzj dzdny tefiple Asts codflf Mojsinldzel @5 f dodgts figls df dzd
OOz 8 i ©j MOr OhausuBE¥N224/ AD ( OHAU S

[ OfMMmtsozt HBdzE Mkatsets o jh jMlsoO wisH tc
&ZOo jMCd HEts f tshistsw dadzts 2 BOMMmr o -45pz N d
(| jtedBOdedw) ftod IS BEJcRBEBL +105AC

ABIssd dzls j Jsiddugl diSEflizts tc s W d dzdz d ) § O tiztf fg I tlzt
stdzdud Mise j dzdzs§ tYtcjHjdzg dedj tshdgse gz’
COslsddzsdH 59 ) ftocsotsHddzd M jSCltotsW Slissd:
BOIjted OdzO BOMMts?2 0,1 ¢ 1 CMlstcOcdtotso C
f dzslsdetsmis ! f switkmysjodiis@® dL d3j oW dzd dzO H 9 Iz~
UV-2200 UV/ VI s 8t s®@®]j O Ezi s V-dddietbW o oz
(m&Bf)tcjHjdVWdd fted & = 662 dds d & = 64
(s O tej vy dzV dzd | tgdizve 0O Mhgj0ls & Gigifzis dz(4) G a )
(Lichtenthaler1987).

M dz= 9,78%s2i 0,990644 (1)

M b= 21,426644i 4,650662 2)
M dB+b) = 5,13%e62+ 20,4364 3)
S O.t5 4,69%4051 0,268 ¢a + b (4)

#4tSH J toy Odzd § fdecdij dzlstso ) sBtOL YJ w
fMdzj Hize b j 2 WsstdafAsdzjw C(tsbe), 1990)

0w
OP I ()

GHJT fsH jtey Odzedj fdcecd3j dzls©O o isSBtdcddu jydel
f o cd3j delstsoi toB idjeds dz; ¢ MMsited@XfisiPO  ddgaly; j ik d
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25. 2 [fwjnjdidd] Bdsadddyud Msdn
2521l di3OHsQL ddzd &€, BWISO d d3j dzd iy
¢d3d dzts & o Mdfslste 54 dzj dglj daizd Is{tefCudsj H j dzj dzd § 3
H ts dzd ORzd dets ¢ d M dzts Is BOC totst dzj d3j dzlsts o d
COoOfddzdzw tedetse s 1 dzj SstesWistecj L O M dMmYf sdzt Lt
BOL J§ mMdMmisj o3 COf ddzadzw tedzts B 0 5€dzj ¢ 6 s34
¢/ o[ Csue, Bjbi@eREBG) OF tsH)Mmdr) Jg3J dals!S, R)K,
sftejHjdvdzd d&GjlstsHisd ¢ dMmdtsls dastd dd d3dsdzidats@ ¢
1 CMsteOCydji?2 (9o MmMtstslse | 6B Y@, -F20K], PasH d
Carvalho, 2011). utHjt)yOdedJ ORJdetsS d e
hjdzbydese s 6 dHtesdzd lJOzdfy tsfsty dgif @ jeded f3df Y patiz
f s d3J Is s H-§82Q09 (Arlt, 2GD1).
sojtoeyjlsddz d totsL 3OEEUG cq O dzfid Hd&pely @&
tesL BBOted detso ts2 CdMmdzsilsr tsftej HY dzw dzd d3d Istst
~nlcsBOISEOW dd dzO -250eis 3O IstShitc GVa d z uLeg dzv |
Csdzdyj Mlse j dzdetse s tsftcjHjdzj dedw Cojteyjls(d
2501 4,6 o M ©OL B esd yomksdy 5 &S &
fsMistswdade” B3 MsMisOoatsd3 ftsHS Gy @2 SEBSH s©
Cdmztss© (30: 70) , HJ IsJ Cdisfd]jtdatnlstrdim]jj Siftstadats
b dzO0dzd L totsL 3Ot d dzts o 52 CdMmdztsisr ftotso tsSH
1L dzs Jieso Odzgdw dzO@ S sdzsdzg¢ j ODS Hypersil 2
M toHody dets?2 W OL B>l tsfistizdtsde@vz ¢ d ) dzts
HijlsjClsdictse Odad j d3 fitdsfts 33 3P Mde@o 1§ e j dzls (
CtlcOHd j dzlsdes? ftesdtcOd3d3j ( Rukovodstvo, 7
t 2lsdde d dzGstezf{dagdnds.o j dzdztsy Y tej HJ dzd dzd
ftiocsosHddzd KB scHNOBEsSEBALLOM] dgdztS s1 W W j CIsd ¢
~nlotsBOISScOMdEd m) il A CtcOH d J dals dzr o3 1 dz¥ d &
Ao BOEetOW dud ME 52 -InAAnIs J iy dz@ i disdg sl As itall
¢ dzO dzd L tclzlsd dzO o' f sdzdeW dzd dzO ¢ ts5dzts dz€
Phenomenex) o MzjuHksehdas EMmMdazsesdwrn: H
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f sHO d) zGWOYJdREs@ d dz/ Isted = dzstelz € Mz M dzOW € d
feslssC O 1, 0 ddz/ iBJ de, oty d3W OdzOdzdL © 30
dmf sdz' L s9 Odzd CBdzts dz€ Iz Agil ent Eclips
Technol ogi es) mMts Mdzj Hkzeh ddizd f OtcOd3] Ist
287dzd3, § tsH o d@apvls sid@flcd dz/ e sH O M 0, 1%
(30:70), mMettsMmlis! fslssC O 0, § B diBiztzdzd @zt

ftetsB ' MsMs@odwdz 10 BSdz Hdw tBdR
ftetso SH d dzq f ts BjilsHE 9 dsj h dzj ¢ 510; Mls
[ Bdlstedj dzgS s  Hte., 2012).

25225 5 BOIs

{tecOddud M¢di §€Hmpaisdzd § BOMMBSe 2 H
CdMmdzsls ftesosHddzd d&@jIssHBdR € Of ddzdzv tcdzts 6
mMdMmlsj d3y -2c0sb5@Y.j d2} esBtsf sSHEBBIssa Sz 9 € dzt yC
HdgMisd dzdzd tets o Odzdzts?2 o BHB2 o HMEBD(IORNIse d c

ldlsORd dz® wOMmisg thieFdgry M j@(BBX). & SH j toy O dac
odlsOBBd &z0 s H j dzv dzd sdlstetsd3j sted yj M<
26Hdn d&zsteW j detsdzd dgH W | desdzsd3 © Mtsslse j Isflse
| sz S ddets?2 (2020) . stsdzyj dzlstcOyde tcOMml
6 WitOS s3] sdepfpe dxDageofdadvy) ¢ M
i3y ssHdSC Od3 ( AOARQL7)1 990 ; Pat an

¢dzls d 5 € ) oGXdEscip ‘despiflsp ) o  § & dizlb W jsdzldzH O dz
OSCIsdodetsfils! tsfftej Hj dzV dzd Isfduishidds)dpfisfsdisiEip P
0,01 tcOMso stesdz  J edzOdze OdzOIsO € Odzd W
COdzdzso 52 CdMmdztsisT (C H O ) o GCOyjMmlsoe j
2020; -RsdsmMeerzo , 2007) . dtSH J toy Odzd § i
Syd ded o Odzd MY J Clstesi S5ls Sy ddydfay JONE ds jfip  tf je
o ts dzdz' 730 dzdz 20 M j S stesW Blssd3i stey Uni
] BdzeB S dd&zO, 2020) .

sOtotslsddz@d H dptsis®w j to Odzd | COtesIlsd dztsd
siftoj HJ dzW dzd B3 ssH B3 Is ts dz€ ts ) dzts 2 dzts 2 A
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My j St W sis tsd3j drdeld 51d5.M € I 8 @20 e s BOIStsG tc O
zO § dzOMmiIsd dzOr Sor bf i |l ( OtizF dZdfTalf,] otO@L dgjntd
ftetso s ddzd ¢ sdzdud MiseljCimiatsid de W jtaid) dejdagddgd
d ddSsfddad {§ti 4£Bdyiedgstc@Ohd o DEapdze:
MisOdzH Otcls dz" ~ ZHjdz dz" m Cst WWdydj delstso
b Oslsddz® d 3470 Hd& &dSsfddO. 1 COoyj
ftojf Oc®OOEsIOddz0 d dJStsfddd ftosdL oHT
(1 BdZEBSddZO, 2020) .
25231 OL d dzd € , o3 jozizdshipin @[

CW d tojdztelzOfgdzl ¥ - tsH 1 Wdtodatsc ts 3O ) dzO 1:31]
GdHtSHdMIsdddY ydd dz@ j Qo e dings ddadnzysdie
d ftesHdydlsj dz? desflsy ) wHdzw &YW IsT H dzd dedzts
BOLddzdS¢ O d d3j dzd mfiyrl 5 @zj GO todn s tH ff) HaczB®R i 1§ o _

" OtedsOC B jw tA, 2018; 1kcOdse d His., 2
Mzt teiEsje OV CsdtdiprfsusjOhls o j dzdzs ] G tj H | &z
CdMmdsise ftosotsHddd & Gsdss? slson j di

HijlkiShkdqtesoaOdzdjd3 (uvbkilsj dz? wdz +{Z0IsGe)O.6G d s
60% BjsOdtztsd ftcod Cdfwyd ded d l B 6
o f sdzdzgw dzd dzO -~ ROPBOISEEIiOMg d zLuQ M Ctd
(2501 4, 6 d3 03, 5 i3S o3) 9 toj )  d3j Gt OF
Oyjsddistcd d&zO d tOMlsestc® Istbdr dzptglisG K lsfdd
ftecsosHddzd fted 330 dzds.
2538 Is0IsdMmlsdyd MEd2 OdzOdzdL

[ sfistse jodesmils! twOL dzd yd?2 tsyj dedoe Odzd 1y
( ANOVA) d f s stz ¥ fhjoses s MIs ©  0Oj0%k dz¢ C
dlsOlsdmisdyj MS z¥ s B tc O Bifistésts dztc OMfRB s £ 1% ¢ & dizd
LEMY o3 o f sqilizjdig] L @o dsfied 3" = B ddZSG6 d U
Ctsdzd yj Miso ts Odz0dzd Isd yd MS dn f colststedats s
fsCOL O] dzv Mistslse jlshisotseo Odzs Istcj B tso Odaed
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1l oI3mfycseul (AR ILIRY[E#SOC ML dsuU[ TR
Remfriam Aftf vlfovd rJad srJ][sAhAR
1ost Zumd Lt s ¢RrRupuny |
H#SLHOdd] twjoekzdzdtlzj d3ss?2 Mmtcj HT o L O¢C
stejBlzjls MijydOddL qtetse Odzdzr = ftstelstso
sfojhjdds 203Lpin,Clsls jsHE e fBIsH O
CodBd3j tydOdzdL Oydd JjHJdzr 7 Mslsse, o

2013) , O MmMbttsed? ¢ 5 dzls te ts5 dz- fMtcd HT i1
fslstci BdIlsj dz MSdJ ¢ Oyd Mise 0201B;idBRkattrdl wtdpd, (
2025).

sdz¢g yj or dzd zOff ttOo dzj dzd v d3d sO¢C 52 Yy
W dzw s Isfpw ¢ stej dzdzts § MLty 9 Odzd § , ¢ tsd
Is s dzj tc Odzls dzts mls 4 jdfdztsdgdsLdS 2 kthfisas?yd o smis! €
(Sharath Kumar, 2020; AModmany, 2024Bh at t ar ai et al ., 2

Ctedlsjtedd S OyJ Mlse O: o M Ow fdlk0Olsj dz dz
oCkfMm, Mtslse jlsMlsokzs hdj f§tlstejBdls] dz@ MC 5
2019; Awika et al., 2021; Egorova et al., 2021; Xi et 2022; Csaralik et al.,
2023)( s OB dBY yoO 1

RfMMMdzj Hise Oded™Y 5 Mmjdzf Cuydd IsglsEoOO
My j ydW dydetsmils! dzOMmdzj Hise Odzedw GCdz¥ yj o" = t
Mestesmy j dzsMmis Codzlstesdzd ezt Isfqw  ftoj d gz h
sseHO CO¢ RBOfpfigdd y 4 fnisoetd | § fztfy sd uj ME dd3
BOIj eddmMC 82 ddddd (1 dotseoOtetse d H. ,
fesLotsdzw jIs yjdzj dzOf tcOo dzj dzdzets ML H O Ols! ¢
fdzsH®03@, dMfsd L v Ctokzf datstf dzsH dz" o § J ¢
BOIsj ted dzM ¢ d ~ s tedeHig/jsigdj 2 . ¢ J dz" , slse jIsMmise j
¢ tstej dzdzts § Yyo J s dzd § d mMetstesMf J dzsMis
dHj dsdWdydietse Odz" ( Sharath Kumar et al

] Emazsodwa 106Cu ftoj BBz j Mise j dedzets
tc Odzdzj fgtsj Hfdzj MY j dzsdts MictsC s MtsL toj 9 Odad W
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O dasBj todzts?2 lsHOY]2 Ltsy OW € 66 ighs s
M jydOddL qietse Odzdz 2 Hd&w dMSEMmimlse j dzdzs @ t
56 tc Oded YJ dzdz" o3: gL Btsdzj J Yyj a3 3920 fi
L BzH Oteilse j dedets s  t6j j Mists M dzj S yd tsdadg
o jlssChkdr skter LOLjcdMmistedtetso Odats dzd h

ftoj qaBzh j Milseo j dedets ddetsflsteOdzdats?2 M j dzj S ydd .

v OB AR tdlsjtedd Glestcd® dMoisHdy & WSk
bidtse dW d5 L OCsdydiylsy dPc tetst €

l od L dzO¢S {f dMmOded J
1OBdlskzf tsfliOOCIlsjte tesmlsO twOMlsj ded W :

. dapPmmo d W tste dz0 f dzsH O: a3
LOL B §EE) T owosdr j), CStbfdr j (HjMm
stsdzd yj Mlse s (edzizlstecj dzdzj § Mlistets-j dzef § sfiedptsHEA
uCBtesm j dzsfft@dede MY j dzsfils! d dzd Mte H dzj to
odzj " dzd 2 sCteOf Ltoj zsets
SteOdzy j o' 2, Lo’ 2, Wdsd
oL A3y detsfyls dets tc 3O dz! dztsc s

utsdzj 8Os dz5MS! |y sy o 1o Edsj toj deder & Elots
Ftotse dzv6 tsfyje j h | A fd &34 te j dedz ¢

Kojls

ficMis©o o9 0Oydzr » dzzlsted j dzlsts o

IdsadBdyud MSCdiddend €M, ddeH § € Br i & d Mmezt

qdznj CM), oddwsh g2 dg® § dIs(
 |dBsz dzdlsj s S ©OMmfshisEod

LisB2Udo 5! 1yl Ok sdse dv

s Oud fiplg as® dz/ f sm(er MsC OW ofmnty J Mis fnd 3w de,

BOIsjtcd OdzO |[COyjMlsoats tcOMMOHT

fleq i SMEB dj dedzs fls c it

. . lorON o Oded ™ (cdHBBY 5d

B0 By Misddsms! 1w v s ese dzj o r j Oo fisksjdsRdR d

fnd mlsj 3" )

I tddmbtey fojnmlsOodzyde d Bilsjujmlbs
1dedLddzO, 1 dxykz, [Bdodd, e)s5¢MmEgH dOSdy
MfJydodzdL dqtetse Odedzr =~ -fsts3Pdrisdzlz Halzw L dz@ Gatls §f
LOoadMmdls tsls L Otekze jydes?2 Mmjdzg Sydd (htt ps
sMisOj smw §sylsd § tsddtsj slsmizlsmise d j )
OHOf Isdtetse Odzdz” B3 $o jAdHEEd»dA ISz ter . Clstsls
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tOLodlsd] CcBtesHMSdE Wjted, filssdz ML
fMlsOdgso Y Cdzs yjots2 MteObjedujMEs2 L C
or MSClsj ndesdscdudssects Mjd MEBEE AL w?2H
LYydlilsr 9 OV HOdz@S B gt day dsls dzOf tc O 9 dzj dzd j
BYJ SO lsjuyjMmlse jddsets c¢jddlsduj M sets
Yyjdzj or n ddBdddgSteds. dMMmdzj Hise Odzdw™Y dL Ezyy d
COmds dzsHdzr 7 ktskOktse o COU Mo Gt
HzZ MSLHOddY HyljtdRddOdsdtscts cdBilc{A® F
fp dmCkMmmise j dedz" d3 tsfo 2)hr jazted jsofyy J (S teld deftssy J figig
YJ dedesflsd dzOdzd B'" dz fteso jHjdz OdzOdzdL H ¢
Sdzlstsc ] tzfse QH j dzgdzr 2 OdzOdzdL Y sLotsdzddz tsyj o
bidzsedwds 66w dOdzkeshy jitkile OGO dzd s j o
Bdsdzse duj Mt Mifd azcdfjig @ 1

v OB dzfyOod &Z20dzd € © Hdzd dz@ f tsB J ¢ G 06248 tasdcH. &) 9.
BkCor dz®Bg®il MlOlsdmisdyjMSd L &zOoydd j
(te<0, 05)

[ dzZd 20 fsBj GO cdBtedHtSo Ist

*(%1)““ 46 GOMlt “OUOd GOMMs (fg‘;;tjz;{szgﬁ
dZCffr]ISNJ USJBJNC dzO dzd o ~1]’ fnijjdzistnls

1-2-20 13, 25dN0 26, 10cN| 34, 00dN ] 60, 25dN2,
1-16-19 17, 780N0 46, 13aN|] 62, 7 5bN1 97, 75cN2,
10-6-20 18, 380N1 44, 85aN| 70, 0 0aN4 105, 765N2
19-18-19 13, 05eN0 24, 43dN| 32, 50dN] 51, 0H2, !
20-14-19 21, 081, 44, 95aN|] 71, 25aN] 128, 0aN3,
VS-21-23 12, 05eN0 23, 25dN| 30, 2 5dN1 50, 75N2,
VS-22-23 11, 88N0 23, 750N 31, 0HN2 63, 25dN2,
VS-23-23 15, ®79cN | 37, 380N| 56, 2 5¢N! 94, 75cN3,
VS-24-23 16, 25081 39, 23bN| 58, 2 5bd 2 104, 75N3
VS-25-23 12, 03N0 24, 53dN| 34, 0 0dN 1 55, 25eN2,
VS-26-23 12, 05N0 25, 55c8( 27, 2 5eN 54, 0H2, !

LdBtedrl4l 90 slsddyodhy &S hd E0d ds?2
Bsd P ddefflsoaj 1 kOfse ©OLoadldw, HEflsddd
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[ Gt Bts y dzts MudlsOls! fJtemf j CIsdods df H«
ftesdL oatHMIsg OHdzv [ HiGEOM§Ids] o5 56 tc Oded Yd dac
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HA H3OBPETEHHE

Ne 2832305

KaamaTtaueckas KaMepa aJanTAIlHH PpacTeHHH

TarerToobaagarems: Pe0ePaIbHOE 20CYOaPCMEeHH0e D100xcemnoe
Hayanoe yupedxcoerue "DPedepansvHsii HAYIHbIN
azpounxcenepusiit yeump BHM" (@I'BHY @HAI] BHM) (RU)

Astoper: H3maiinoe Anopeii FOpvesuu (RU), Jopoxoe Anexceil
Cemenosud (RU), I'pumiun Auopei Anexcanoposuq (RU),
Iopyauroe Imumpui Bumansesuq (RU), Jopoxoe Apmém
Anexcanopoeuq (RU), Quauncapan Hapex Osuxosut (RU),
Knaszeea Huna Banepvesrna (RU), Cmuproé Anexcanop
Anamonseeuq (RU)
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3anexa Ne 2024115453
IIpropuTeT moﬁperenm 05 mrons 2024 1.

Poccaitckon Penepanmm 23 nexabpa 2024 r.
Cpox AefiCTBHA HCKTIOTHTELHOTO NPaBa
Ha n3obpererne ncrexaer 05 mioEs 2044 1.

Pyxoeooumens PedeparsHoil CIVHCOb
10 UHMETIEKIMYATLHOL COOCTEEHHOCTIN

FO.C. 3y6oe

AOKYMEAT nomwaﬂbn mwu NIOANACHK

%mmm&mmmmmmﬁmmmmmmmmmmﬁmammmgmmmmzmmﬁﬁﬁm

?%&ﬁﬁﬁ%&&ﬁﬁﬁ&_%”

BE % RE KE BE BE KR KT B BR KR ER G KT R KA KR HE BX BN RE BE KT B RR RN ER KR KRN ORRRR



359

1 tod dztsy j dzd
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CBUAETEJBCTBO

0 rocyaapCcTBeHHOH perHcTpauuu nporpammel aas 9BM

Ne 2022611267

B R BT KR OREOBRORR OBE ORR RE B KR M

IIporpamma ynpagjenusi KJIMMaTHYECKOH KaMepoii
aJanTalHH PACTeHHIl — PEreHePaHTOB K YCJI0BHSM eX vitro

IpasooGaanarens: PedepaibHoe 2ocyoapcmeeHuoe D100Hcemuoe
Hayunoe yupexcoenue «Pedepanbvlii HAYYHbIN
azpounxcenepnsiii yenmp BHM» (@I'BHY ®HAIL[ BUM) (RU)

Astope: I puneun Anopea Anexcandposuu (RU), Hamaitnoe Anopei
fOpweeuy (RU), Jopoxos Anekceit Ceménoeuy (RU), I puwiun
Anexcanop Hempoesuu (RU), Jopoxoe Apmém Anexcanoposuy
(RU), Kusnzeea Huna Banrepveena (RU)

3asexa Ne 2022610049

Jara nocrynnenus 10 fAsHBaps 2022 r.
Jara rocyAapCTBEHHON pErHCTpaliy
B Peectpe nporpamsm nas 9BM 21 aneapa 2022 2,

Pyxosooumens Pedepanvroir cayichol
nO unmenrexmyaibHou cobcmsennocmu

I'IT. Heaues

Bt
B
Kt
B
B
B

?ﬁ%ﬁ&i%iﬁ%%ﬁ%%ﬁ%ﬁ%&'%miﬁﬁﬁﬁﬁﬁfﬁiﬁm%%%&‘&m

RN R R R RN R

%ﬁ%%@%%ﬁ%%ﬁﬁ%ﬁ%&%%&‘&ﬁﬁﬁﬁﬁ%ﬁ%%%ﬁ%ﬁ%K&KEBH%%%%%%%%&



360

1 tod dztsy j dzd

CiIE[ CEAS ‘pmmf\ AR

CBUAETEJIBCTBO

0 roCyJ1apCTBeHHOW PErHCTPANMH nporpammel aas 3BM

Ne 2025618595

[IporpaMma ynpag/ieHHs KIHMATHYECKOH Kamepoii s
AaNTANHH MHKPOK/JIOHOB KY/JIbTYPHBIX pacTeHni in vitro

Mpasoobnazares: DedepaivHoe 2ocydapcmeennoe bodricemuoe
Hayunoe yupexcoenue «@edepanvHslit HAYEHbLI
azpounncenepusiii yenmp BHM)» (RU)

Astopss: I putuun Anopeit Anexcandposuy (RU), Himainoe
Anopen IOpvesuu (RU), [opoxoe Anexceit Ceménosuu (RU),
Cmupnoe Anexcandp Anamonvesuy (RU), Kuazeea Huna
Banepwesna (RU), lopoxoe Apmém Anexcandposuy (RU)

3aexa Ne 2025617168

Jlava nocrynuenna 02 anpens 2025 r.
JlaTa rocyAapcTBCHHOI PCTHCTPALHI
8 Pecetpe nporpasd i IBM 04 anpena 2025 2.

Pyxoeodumens PedeparbHoll caysxcdsi
N0 UKMELIEKMYANBHON COBCMEeHHOCU

Sl 10.C. 3y606

HE B HE HE NG HE BB 3 BT BT R0 RGBT N BT BT BT NC 3 B R R OHE BE U B M B BE R OB R OB NG R ORE R OB OBY ORUORY RN MR

EEEE EE E E E E E E E R N E E e E R N E R S E R E R R E R R R R R R ok

e
,%

o % Bt B BR RR BT RE AR RR KU RN BN R RN AR BY AT ORR R OBR NN RE RRORE AR BN ORE MR M NG M QN



361

1 tod dztsy j dad
Fopua Ne 04 F3 IIM,IT0-2016

DenepanbHaf CIVEDA 0 HHTELIEKTVAILHOM COGCTEEHHOCTH
degepantEOE TOCYAPCTECHEDE DEYTHETHOS YIpeRIeHHE

3 «degepanbELIE HECTATYT OPOMBINLICHHEOH COBCTEEHAEOCTHY
(PHIIC)
Bepessoecean Bad_ 1 M, wopm. 1 Moceea, T-52 T'CTT - 3, 125993 Tenedom (B-409) 240-60-15 Fapx (§-405) 531-43-18

VBEIOM.IEHHE O IIPHEME H PETHCTPAITHH 3AABKH

16.12.2025 W25083052 2025136249

Hama nocrynrenis Brodauui Ne Pezucmpmjuonneal \&
(dama pecucmpayun |
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13598, Precomirwnm il wpame
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FoTE=ecTeo DIaTeRER J0EY MEETOE 1

Csedenus 0 cOCMORRRY JETONPONISOICINED MO FAREKAM PAIMEMARMER & DmEpRmsx peecmpax na caime SHIIC no
adpecy: B [rerg-weh
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~ J0JI0TAA OGEHb 2024

SR XXVI POCCUMCKAS ATPOMPOMbILUIEHHAS BbICTABKA

ANTNMTOM

HATPAXOAETCH
CEPEBEPAHOWU MEOANBIO

®I'bBHY ®HAIl BUM,

r. MockBa

3a pazpabomky uHHOBAYUOHHOT MEXHON02UU A0ANMAYUU MUKPOKIOHOE K YCIO6UAM exX VIlro

3AMECTMUTE/Ib MUHUCTPA CE/IbCKOIO XO3MCTBA O.A.TATATOBA
POCCUMNCKOW GEAEPALINMA
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«YrBepiaaon «YTBepKaaO»
3aMECTHTEIb IMPEKTOpa ITepabiii-3aMeCTHTENb THPEKTOPA
®I'BY «BHUUKP», 1. 6uou. H., DIBEHY:BHAL BUM,

AKT BHE/IPEHUSA

Hacroammii aKr yAOCTOBEPACT BHEAPEHUE pe3yApTaros Hay4yHol palorhl
«HayuHslc OCHOBBI CENEKUMH W ONTHMH3ALMA arpoTeXHOJOTHH B PacTCHHEBOICTBE
3aKPHITEIX arpodKOCHCTEM», TIPOBE/ICHHON KaHAHAaTOM OnoorHdecknx Hayk KHazesoii
Wunoit BanepbeBHON COBMECTHO € KOMIEraMH OTHENa 3aKPHITBIX HCKYCCTBEHHBIX
arposkocHereM ana  pactenueBoactsa (MI'BHY @®HAILL BHWM. Paspaborka
kimmarugeckoii  kamepel CK-BMM  moaHOCTBIO  COOTBETCTBYET  HOPMATHBHEIM
TpeGOBaHNSM M O(PHUMAIEHO BBEJIEHA B 3KCIUTYATAIIHIO.

JlanHas KIMMAaTHYECKads KamMepa aKTHBHO MCIOJALIYETCH CHeNMAIMCTaMM
Beepoceuiickoro mnentpa kapanTtHHa pacteHuil OI'BY «BHHMHKP», obecneunsas
BBINOJIHCHHE HPOKOT0 CIIEKTPa HCCIIEI0BATENBCKHX 387184, CBA3AHHBIX C BRIPAIIHBAHHEM
pacTeHHii TOMaTa M APYIHX KYJILTYP B CTPOIro KOHTPOJMPYCMBIX YCI0BUAX, obecneyuBas

BBICOKOC Ka4yeCTBO MpOBOIHMEIX HCCIIEIOBaHHIT 1 MOJIYUEHHE JIOCTOBEPHBIX PE3Y/ILTATOB.

Mpeacrasurens PI'BY « BHUUKP»:

3aMecTHTENb IMPEKTOpa, g : f
a. 6uon. H., npodeccop PAH Conosses A.A.
Ipencragurenn PI'BHY ®HAIL BUM:

7
3aB. OTACHOM K.2.H., CT. HAYY. COTPYIHUK r/_é———\- I'primn ALA.

T
Crap. Hay4. COTPYIHHK, K.0.H. /;A%"V Knssesa I1.B.
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000 «baororagecKkHe CHCTEMED

127550, r. Mockea, vn. bompmas Axagemmaeckas 4452
HMHH 7719473912 KITT 771901001 OI'PH 1187746118988
Tea. +74993913001 email: bio-sistemy(@ya.m

AxT

O EHeJPEeHHH HAVIHEIX pe3vIbTaToB KaAzepof HEB.

w10 Hombpa 2025 1.

1. OcHOBAHHE A4 BHEOPEHEA:

HacToAmmi akT cocTaedeH o ToM. 910 B OO0 «bHOTOTHIecKHe CHCTEMED: EHEIPEHE] HAyIHO-
ODOCHOBAHHEIS PEEOMEHTATHE H TEXHHYeCKHE PelleHH . pa3padoTaHHEIR B PAMEAY BENIOHEHHT
Hay9HO-HCCIZOBATeIECKEOH paboTer  «HaywHble OCHOBE CEMSKIHH H  ONTHMHIADHA
ATPOTENHWIOTHH PacTeEHEEOACTEA B 3AKPRITEIN ATPOSKOCHCTEMAN:, BENIOTHACMOH KHTIeBOH
Heno# BatepeeBHOH.

2. BHeapdaeMEle HAVIHO-TEXHHIECKHE PeINeHHT:

Ha ocroparmnn pezymeTator HIP BHepeHA TEXHOMOTHT HAPARIEHHEOTO CEETOEOTO YIPAEIEHHT
I1A BHPANTHBAHHA 3QHpOMACTHIHEIR KyARTVP (MATa, OAaINMHE, MeMHcca) B VOIOBHIX
MHOTOADYCHOH MHIPOTIOHHEH.

2.1 JInf MATE E 033HIHEA BHEIPEHA TEXHONOTHA JONOMHHISIBHOIO CIEKTPATBHOID
OCBeIeHHA Ha OCHOBE 0az0B0ro Oenoro crekTpa (~140 spoone-M~=-¢7, B:G:R-FR=16:42:30:3),
KOTopad [pednolaracT HCOOIE3OBAHHE [STeBElN  MOHONPOMATHUSCKHX CIEKTPOR  C
JONOTHATETEHOH HETEECHEHOCTELD +20 MEOMOME- M- C™* B OBV pesidMa:

HOUHOE OCBeINeHHe. 3HCIOIMIHA [eTeBEM CHEETPOM B TeueHHe 4 HacoB IOCTe
3aEepmeHHA 16-TacoBOT0 OCHOBHOIO QOTONSPHOIA.

IpeIyOOpOHOE OCBEITEHHE: B TedeHAe 14 cyToK neped coopoM Vpokad IoNoIHHTEILHEIH
UeneBoH CIEKTp BEIHYATCT OTHOBPEMEHHO © OCHOBHEIM HA Beck 105-9acoBEDT CEeTOROH DepHO.

IprvenfseMble COEKTPEIL:

1. MoHoxpoMaTHIeCKHHE KpacHBI cBeT (6060 =HM) Om8 CTHMYIAIHH BETETATHBHOTO POCTa H
VEBEIHIeHHT DHOMACCEL

2. MonoxpoMaTEdeckHi cHEHA cBeT (450 mn) o718 HHAVIOHH CHHTe3a 3QHPHEN MaceT H
AHTHOKCHTIAHTOE.

22 JIne MemHCCE NEEAPCTECHHOH EHeIPeHBRl PeEHMEL OCHOBHOTO OCESINEHHT,
OINTHMH3IHPOBAHHEIE T4 PANIHTHER X0ITHCTECHHEN Henell. J[aHHEIe pesiidel IPIMEHATHCE B
KaTuecTee 0a20B0T0 OCBEINEHHA B TedeHEHe OCHOBHOTO 16-9acoBoro QoTomepHoIa:

1. Ocpemenne EKpacHO-cHEEM coekrpoM (CHIO-EB) c II$II ~143 wsodome-M™c* H
cootHomenmeM B:GR = 25:3:72, obecneuHEBarOmmes MAKCHMATEHEIA BRINOJ EBETETATHEHOH
MACCEL

2. Ocpemerne cHEEM cnekrpoM (CHIO-B) ¢ TIEIT ~140 mpouome-M ™ c™ H COOTHONIEHHEM
B:G:R =96:3:1, obecneumparomes MOBRIMEHHOS COJEPEAHAE MEeERX HHPHE MaCemL

I eHepaTEHEIL THPEKTOP

000 «bHOTOTHISCKHE CHCTEMED) AB T'ymus
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«YTBepKAAION

reHepanBHLI AMPEKTOP “{leppn 3N b IHPEKTOpA
000 «Pasymenckoe» DI BHNV DHA:

///; Toncrsxos O.B.
“/
« 18 » _nHosGpsa 2025 r.

«18» Hos6pz 2025 r.

AKT BHEJAPEHHS PE3YJIBTATOB
HAYYHO-HCCJIEJMOBATEJILCKON PABOTbI

Hacromumii akT yjAocTOBEpSeT BHEAPEHHE pe3yiLTaroR Hayunol paboTm
«Hay4nsie OCHOBBHI CCACKUMHM M ONTHMH3ALMA ArPOTEXHONOIMH PACTCHHEBOACTBA B
JAKPHITEIX  ATPOIKOCHCTEMAX», NPOBSACHHON KanguaaroM OHOAOIMYECKHX HayK
Kussepoit Hunoit Bazepsesnoit, B acsareasnocts OO0 «Pasymenckoe».

B pamxax corpyasuuectsa Ohl  BHCAPCH ArpOTCXHONOIMYCCKMIl npuem
npuMencHHs GHocTHMYaRTOpa Ha ocHose wramma Gakrepuit Bacillus amyloliquefaciens
S21 nna nOBHIMEHHA NPOAYKTHEHOCTH H YAYHIICHHS XO3RNCTBCHHO-IICHHEIX NPH3HAKOB
ToMaTa sammuerdoro rpyura. Cyrs arponpuema sakmouanace B oGpaborke paccans
Tomara paGounm pacrsopom Gnoyaobpenns, conepxamero wramm B. amyloliguefaciens
¢ TaTpoM He Menee 1x10° KOE/Mia, ¢ nocacayiommMM OJHOXPATHLIM T10OAHBOM PacTeHmii
NoA KopeHsb B Gasy 4-6 HACTOAMMX NHCTHES,

B pesyastare npoH3BoACTBCHHEIX HCNBITAHHIH, NPOBCACHHKIX Ha naowamu 0,5 ra,
Ouu1 NONYYEH 3HAYMTEALHKIA sKkoHOMHYecKHTt a¢derT: npubaska ypoxkas cocrasmia 2,9
Kr/\?, nonyuexo aonoasuTensHoif npoaykuun 14 500 kr, AOCTHIHYTZ IKOHOMHA Ha
CPEACTRAX 3AIMTH! pacTeHui oT Gonesneil B pasmvepe ~15%.

ArpoTexnonornueckuii npuem na ocuose wramma B. amyloliquefaciens noxasan
BLICOKYIO PPeKTHBHOCTS B YCHOBHAX TenanuHoro komGunara OO0 «Pasymenckoen. [lo
PC3YALTATAM YCNCUWIHOIO BHCAPCHMA NPHEM  PCKOMCHAOBAH K  BIUOMCHMIO B
TEXHONOMHYECKHIT PeraMenT BLIPAUMBAHHA TOMATE 3AUIHUICHHOTO IPYHTa HA BeeH
naomaan koMbunara.

AKT COCTaBJIEH B IBYX FICMIVIAPAX, HMCIOIUHX OAHHAKOBYIO IOPHAHYCCKYIO CHITY.

Toncraxon O.B,

3aB. OTAENOM K.2.H., OT. Hay4. COTpYAHHK A L 'puunn ALA.

e oo
Crap. nayy. cotpynmk, K.0.4. Kuazesa 1.B,







