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Ternaa: flpoyveane BrlrflHt4ero Ha flporexHoBr4 xuApot:.u3arn Bbpxy HrlKoH
wrop$onoil4qHH, srsnonorltqH}| ]4 KaqecrBeH]t noKa3arenh Ha Mapyns

(Lactuca satiu,a L. var. romana I

1. ArryanHOGT Ha HayqHun npobnevr

1.1. EuocrrMynaropl4 B 3eMeflenrero
CuapeMeHHoro 3eMeAenile e il3npaBeHcr flpeA paBnnvHr

npeAil3Bl/KaTencTBa, CpeA KOl4TO Ca

3aMbpcflBaHeTo Ha oKoflHaTa cpeAa c ne

Ap. 
-foaa Mol/Bilpa rbpceHero Ha p

npilpoAHt4Te pecypcil Llpe3 HoBkr cl4crer/n Ha 3eMeAenhe, 'rexHonorvtA tA nprp4yxrn,
Korlrcl ocrrypflBar, or eAHa crpaHa, cta5nnnu go6weu u Bt4coKo KaLtec[Bo Ha
pacreHneBbAHara npoAyKql4F, a or .El)yra - 3ana3BaHe 3ApaBero Ha oxpnHara
cpeAa. B ro3Jl4 acrleKT, t4HTepec 3a yq,sHhre ra Seprvreprrsr npe4craBnnaa loaara
rpyna npoAyKTt4 B 3eMeAenilero c o6nlo HahMeHoBaHtte ,,6nocrruynaropr,t,'.

Srocrnuynaropilre cbrnacHo PernaveHr Ha EC 2019 / 1009 ca arpoxllrMhqHr
npoAyKTt/, cbAbpxaqr cMecr o'r ecrecrBeHm Beu-lecrBa nhtnu MnKpoopra1tA3MtA,
Koulro nprnoxeHn Bbpxy ceMeHa, B noqBara (praocSepara) nnil Bbpxy aererirapaqr
paCTerHilF, MOraT ila npeAU3Bhl{aT e,qrlH I\ntA HFKoflKO noflOXnTeflHn eQeirra, a
IMeHHo: (1) Aa noBilLUar etpexrranocrrrit Ha MilHeparHoro )(paHeHe Ha pacr€lHtAflTa,
(2) Aa no4o6pnr ronepaHrHocrra vlvt KbM a6norrqeH crpec; (3) Aa ncfBt4tuar
KaqecrBoro H? p?creHneBbAHara npofi\KqtAn u (4) pa no4rc6pnr AocrbnHoclrra Ha

MhHel)anHhTe efleMeHTH B nOqBaTa 3a pircTeHVflTa.

OceeFt no $yrssqaoHaneH nph3Hal, 6uounvynaropl4re ce xnacnenqrapifir r,l no
npoil3txoA Ha cypoBilHara, or Kcrllro ca nonyqeHil. ocHoeHhre rpynh
Onocrnuynaropt4 cia nporemHoBr4 xr/Aponr43?Tr4, BoAopacnoBn eKcrpaKTn, xylrfinuoer
r Syrraoxrace.nilHil, turxpo6ranHn npo4tcrtA tA Ap B 3aBilcr4Mocr or rFXHara Soprvra
t4 cbAbpxalne re c;e npilnarar no pa3flhr{eH HaqrH - L{pe3 c,6pa6orxa Ha ceMeHara,
nttcrHt[ il noeBeHr TpeTl4paHrfl n.nn npr $eprnraqv+ (no4eleaHe Ha xpaHhTrpnHrre
Beu-le(lrBa qpe3 KanKoBo nonhBaHe).

AcoprnueHtur Ha npeAraraHrTe y Hac 6rocrruyrnaropt4 nocronFlHo ce
pa3Lul,4pqBa, a Ha\/qHara rHQopMaqhfl 3a nonoxilTeflH/Te ilM e$exru Bbpxy
pa3nfivHl/ 3eMe4encKil KyflTypr HapacrrBa. Kuru Hacronu-ll/F eran no-roflFMara qacr
or tA3cneABaHnFTiT nvar eMnilprqeH xapaKTep, cp€lBHrrenHo Manlfo ca



npoy'lBaHntTa BbJlXy $t43nonor[41{Ht4Tt3r eQeKTil t4 MeXaHr43MhTe Ha AelZC.]lBne Ha
orocrruyna'rophre B pacreHnf,Ta, oqeBhAHo e, qe 3a ycr(oilqnBoro BbBelq[aHe Ha
Te3n npoAyKTl4 B seMeAe.ncKara npaKTnKa e neo6xoglrMo Aa ce u3ncHrr peAhL{a
TeopL3Tl4qH14 n nptt-noxHl4 Bbnpocn, qaci-r or Kot4To r4e 6ugerr o6exr Ha npoy(FBaHe B
n peAnaraHoTo t43cJneABaHe,

l.2. rlsnonseaxe Ha 6uocrnnvry/raropr4 np,r orrflex4aHe Ha r[apyn,
(Lacl'uca sativa L. var. romana)

Mapynnra e qeHHa 3eneHqyKoBa Kynrypa, nopaAil Br/coKoro cr4 cbAbrpx aHne
Ha BtATaMnun, 6enluL{Hn Beu.lecrBa r MilHepanHn conLl. Tn e urrpoKo il3nofl3rpaHa 3a
cBexil KoHc!/MaqrH B MHOrO CTpaHr El cBera, B TOBa LtilCflO t4 B SUtpraprn.
3HaqlarenHoro pa:lHoo6pasrae or Qoprurr ra pa3nrqHure HaLrLrHr4 3a orrn(p)+(qaHe
npaB'4 canaTara y'4o6ex o6err sa ullpoK Kpbr or il3cfleABaHnr. l-lpoaegeHara
KparKa cnpaBKa 3a npoyqBaHnATa c 6ncrt:t-rruynaropl4 npil Mapynn npe3 nocrpAHhre
HFKo| Ko roAtAHIA noKa3a, Lie re ca rpynmp€lHr/ B 3 ocHoaFth acneKTa - BnuflHnel Bbpxy(1) TonepaH'rHocr'ra Ha pacreHhFTa KbM a6uora,.aHr4 c;TpecoBr/ eaxrotrpr, (2)
npoA)/Krl4BHO(lrra il KaqecrBeHilTe XilpaKTepil crrfiKtA 14 (:3) eQerrnaHoc.l[a Ha
MhHepaflHoTo xpaHeHe.

B no-roncMa creneH ca npoyL{elta e$exrilTe Ha pa3nuqHtl 1uocturvty1flaropr/
Bbpxy TOnep€IHTHoOTTa Ha MapyneBn V rO0fl?THlzl pacTeHilfl XuU a6roTrqeH cirpec -3acyu-laBaHe, 3aconFBaHe, eKc-rpeMHr tTeMnepaTypu, MlfiHepaneH 4eeraqr,rr r,r,gp. (du
.Jardin, 2015; Rouphael and colla, 2o2o', t\4al6cange et al., 2022). Hanpnn,rep, pl.raski
and Petropoulos (2022a) ycraHoBtBar, L{e pa3nilqHI no cbcraB luocturuynarop14,
cbAbplxaqr rou6|ztHaqvu or xyMt4HoEn4 rl,lcentlHvt, aMilHoKr4cenvHvt, MaKlpoene-
MeHTLl, cnnnuywfr n Ep., oKa3Bar noroxltrenHn eeerril BbprX! pacrexa Ha (fal.lara
copr Doris (Romana type) B ycnoBiltl H€r 3acyuJaBaHe, Ho Bflr4flHLrero Ha or,qelnHhre
flpoAyKrh Bbpxy KC,Hrlp"tHh pacrexHil -.tapaMerpn Bapnpa B 4pyro il3cfleFElaHe
cbr4l4'l'e aBropt4 (Chaski atnd Petropottlos, 2022b) nocovBar, qe eeeKrhre Ha
np[noxeHrre 6rocrruynaropt4 gaBrcflI He caMo or re]:Hfiff cbcraB, Ho zr orqyBcrErrrenHocrra Ha coproBere KbM aeiilorh,leH crpec. Te, nanpnnaep, cBlpp3B?T
no-cvrtHttaT llonoxlllrereH e$err Ha npilnoxeHfiTe 6uocrrvynarop14 BbpX!
pacreHhFra or cop'l- Doris B cpaBHeHhe cbc copr Manchesller (Batavia type) c no-
Bl4COK€lra ronepaHTHOCT Ha ro314 COpr Kb[4 noqBeHo 3acyuJaBaHe.

Crpeconrre eus4efictarn, Kolrro cbnbrcrBar pacrexa h pa3Burfie[o Ha
Kynryphre B floficKt/l ycfloBl4F, OTCbCTB€lr npr orrne){.AaHeTo l/M B KOHTpOn rpaHnopaHx(3pilrHil ycroBr4ff. cnopeg Gomr-l2 and Gomez (2022) npn xilApotroHHo
orrne)iiAaHe Ha Map)lneBt4 v canarF,4 pac'reHilF B ycfloBklF Ha noAXoAqU_l cBerrlhHeH,
TonrlilFleH v xpaH[Te-neH pexrM 6nor:rnuynaropnre He oKa3Bar cb1!ectrBeHil
noroxilTelHn e$er<'ltl4 Bbpxy rexHrff paffiex r KaqecrBo. Toea craHoBr4lre, ci6erve,
He KopecnoHA4pa c il3cneABaHn+ra Ha ApyM aBropr4. wang et al. (?ct22)
l/craHoBFBar, '{e BKflroqBaHero Ha synaclr<racennHn il BOAOpaCflOBLt eKCTpaKTtil t(bM
;(paHrrenHrre pa3ruopl4 oKa3Ba nofloxtlTenHt4 e$exrra Bbpxy npoAyKl4BHoc[Ta Ll

KaqecrBoro Ha caflara, orrrlexAaHa npil HecrpecoBtA ycnoBr4il. Tesh pe3ynra[il ce
froAKpenFT or l43cJ]e/qBaHt/l[Ta na Carillo e* al. (2022), xouto noKa3Bar, qe flilc,rHoro'rperilpaHe c nporeilHoB14 xl4Aponu3arn lo4o6praa SorocrHTerilLtHara aKTilElHOcr.
pacrex:a h KaqecTBoro Ha xhAponolJfto orrne)(qaHil MapyneBil pacrpHt/F.



[lpecr6nagaBaLqun'r 6por,r n3cfleABaHnR c 6rocrnMynarop14 3aBbptuBifr cbc
3aKnloL{eHnfl, qe ro oK?3B?T nofloxr4TeJ'rlr!4 eQexrr Bbpxy SmsnonornqHhre nlpoqecm,
npoAyKTI4BHOCTT? n KaqeCTBeHUTe x,apaKTepncTtARtA Ha MapyfleBil h claflarHrl
pacreH[F, He3aBhot4Mo or ycnolnaTa Ha orrnexqqane (Saviarese et a'.,20221; \l/ang
et al., 2022', (lhaski and Petropoulos, 2Cl2'2),

hscne4aaHuara Bbpxy BnkirrrHhero Ha 6vtoctvtwynaropilTe Elbpxy
e$exrranoctrra Ha MfiHepanHoro )lpr311sr" Ha pacreHhFTa, ca nptolrvsxa
orpaHrL{eHo. B l-o3t4 acneKT natZ-alryaneH e Bbnpocbr 3a annrnrtiro Ha

6noc'rnruynaropt4Te Bbpxy eQexrraxocr[a Ha il3non3BaHe Ha a3ora or pactletrAATa
(NUE,). llpe,qcraaHreneH noKa3are.n Ba NUE e crofiuocrra Ha orHoueF{uero
KorilqecrBo (jtton/laca, cb3AaAeHa or eAhHr4qa AocrbneH a3or. B rscneAaaHt[F'ra Ha

Navarro-Leon et al. (2022) e AoKa3aHo, qe nporenHoBt4Fr xt4gponusar Terrarftirn Pro
noBhuaBa NIUE e canarHu pacreHhF, HeilaBncrMo or Ht4Bo'To Ha a3orHoro xlfaHeHe.
E$elrur e cbnpoBoAeH or yBe.nhqeHar QorocrHrer,4qH€t aKTilBHocr, norirrrlueHo

cbAbpxaHile Ha HilTpaTu il Ha o6ul a3or E nilcTaTa, KaKTo u yBenilqena 6nonlrarla Ha

pacTeHnFTa.

floco.leHnre il3cneABaHrF ca ruanKa il3BaAKa or 3HaqtaTeflHnr 6por,r

ny6ntnxatlnn, npeAcraBnqil AaHHkl 3a noroxrreflHo BnuffHre Ha npilnofKeHhre
6nouutuynalopt4 Bbpxy MapyfleBn A oanarltA pacreHrfl. Heo6xo4rMo e Aa ce
or6e.nexr, o(5ase, ve eQexrnre Ha reqtzl npoAyKTn Bap[par 3HaqhreflHo n cei crnno
3aBt4ct4ML4 oT peAl'lqa Saxropr Karo rsrh,cTaB Ha npoAyKTit, HaL{HH t4 cpoKgBe Ha

BHacfiHe, Aoi!14, KflilMaruvHul ycnoBilfl vt l\pylt, KaKTo u ot 6vonorhL{Hhre cEoiicrBa
Ha KoHKperHilTe coproBe v xu6pupn.

1.3. Axryanuu Bbnpocl4, cBbJ)3aHH c H3non3B:lHero Ha nporeiraHoera
xhAponH3arx Karo 6uoctuuynaropl,t H€l pacreH uATa

flporemHoarre xrgponn3arh cft,Abpxar ocHoBHo aMilHoKncenvHn (A10 A

nenrilAul, Karo KonilqecrBoro Ha ceo6o4Hure AK ce il3MeHff 3HaltilT€lnHo B

3aBhcllMocr or Mero4a Ha xnAponn3er. Te ce npnnarar npeAhMHo qpe3 f-u4crHo
TperilpaHe 3€t Aa c(-1 1436erHe KoHKypeHLl['era MexAy KopeHrre n MnKpoopraH[3MilTe
3a aMilHoKttcennHn B noLtBara. B rash Bpb3Ka qacr or At4cKycr4oHHnre Bbnploch ca
cBbp3aHil c MexaHil3Mhre Ha nornbqaHe na AK B flficlara, 3aBt4cl4Moclrra Ha

npoqorca or $axropnre Ha cpeAa]-ia, Bb3MoxHocrra 3a rpaHcnoxaq[an Ha

acvMnnnpaH!4Te Beu_lecTBa B pacTeHilffxa h Ap.
Heeaancrvo, Lte npoHLrKBaHero Ha opraHilqHn BeulecrBa, B ToBa Ltrcflo

cao6o4nn AFl, npe:s nlrcrara e FcHo yrrraHoBeH Qaxr (Stiegler et al. , 2013f , He e
HanbllHo Ll3FcHeHo B KaKBa Qoprua re nocrbnBar B nilcrHilTe KnerKLt r KaK ce
4HTerpnpar s ueriloonn3Ma Ha pacrertAFTa. Hoea raHQoprrilaqilff no ro3l/ tpbnpoc
npeAocraBhxia McCoy et al. (2020) E lt3creABaHe c e4unrrrvno (15N) rrr ,rflaorixo
Senc3aHa 1151\ ra 

1tc; rnyraMhHoBa KnceflilHa, npilnoxeHa .nhcrHo Bbpxy papreHhn
or r3AbHKoBa noneBnqa (Agrosfis sfo/onlfera). Te ycranoBflBar, qe rflyraMhFoBara
KrcerlilHa ce nornbula 6upso B l4HraKrhra Qopvra n ce Meraoonraal4pa Ao lpyllra AK -
FlponllH h HenporertHoreHHara raMa-aMrHoMacneHa Krcenilna (GABA). t/sae[rHo e,
qe npoarHb'tt e ocMonporeKTaHT, a GABA - eH,qoreHHia cnfHaflHa uoriexyna,
l'loBflLuaBau-la rofiepaHTHocrra Ha paclerilA+ra ruu a6ror!{qeH w 1uotuqeH crpec
(Colla et al., 201'7). B Apytv r43cne/lBaHilr ce npeAnor'rara, qe eH4o$larnrare



Ml4KpoopraHrl3Ml4 r)Ka3BaT Bt1]4eHile B'bpxy notnb[IlaHeTo Ha AK r nenTilEu npn

Ir4crHo npilnoxeHlte Ha nporeilHoBl4 xl4Aponu3arrA (wang ell al., 2019).
Apyrr Ancq/cnoHHt4 Bbnpocvi B trccne4BaHnnra c nporerHoBlr xr4gpclnh3arh

eHnFTa. Flpeo6na4aBa MHeHrero, rl(E ocBeH
t/rHanHil MoneKyrr4", a raKa cbqp n Ha

B pacrilTeflHhre KflerKr (du Jardiri, 2015:

xilApoflL13aTil rltoraT Aa CTilMyflhpaT
pacreHilFTa. B nsxonKo t43cneABaHnn e
noBhtlaBaHe Ha reHHara ercnppcnn n

orHara acnMnnau1Aa tA t_lt4Kbna xa Kpe6c
npOTenHOBilTe XI/nApOnV3aTrA yBen !4qa BaT

ctAAaHTt (xaporeuor4u, nonn(leuonr,
ero ce noBruaBa aHTupaqrxanolara t/1

il nnoAoBere Ha pacreHhgra (Carillo et al,

apeA c nponhHa, Apynt AK xaro rfirrqraH-
T Karo ocMonporeKTaHTil nnr ocvlonttTt ,

orerHt4, eH3rMil il MeM6paff il or
oreBil KoHqeHTpilWn, HvtcKtA tA BncoKtA
t al., 2017. Cholakova-Bimbalova et al,.
AK (acnaprar) rzr nenrilA14 (rnyrarraon)
geroxCrzr$ vKaqtAA. flenrrgur rnyfiarr,ron

rAquqa n[/ra3aMol:c qpe3 xoHrcrrpiaue B

ancQepaeu (Balabanova et al., 2016).
epnBar nHSopruaqn+ra 3a e$exrpre Ha

TeHh9Ta, HO CbUleBpeMeHHO nOKa3BaT

npoct4, npeAilMHo e 6nonon4.leH eicnexr.
Hr Bbnpoct4 B TexHonornqeH acneKT npr

oBeAeM hscneABetHe cbc cneAHaTa qen r

Aa ce nonyl{14 HayqHa nn$oplargln 3a
hre eQexrr Ha nhcrHo npilnpxeHil
uca sa'tiva L. v,ar. romana).

1. Aa ce npocfleAnT npoMeHilTe BbB SorocnHrerhqHaria aKTilBHocr (nrlpeHrr,
nhcreH fa3oB o6MeH, napaMerpil Ha xnopoQrnnaTa snyopecqeHqlfn) na
MapyneBil pacreHilF cneA nrcTHrf, TperhpaHe c npor€)t4HoBt4 xl4AponwsiNrn

2, Ea ce npoyt{14 BnilflHilero
xpaHeHe Ha MapyneBnTe

Ha nF)oreilHoBilTe xhApoflt43arh Bbpxy aecirHoro
pacTeHfifl qpe3 onpeAenflHe axrnaHoclfa Ha



eH3hr[/l14, CBbp3aHh C asoTHL'ls t\ileTa6onil3btl/l (HilTpaT peAyKTa3a, r
cl4HTeTa3a) n cbAbpxaHheTo Ha a3oT B TexHhTe opraHH.

3. [a ce yoraHoBr/ Bflr4fHilerc) Ha nporeilHoBrre xrAponil3arh
crpyKTypHil efleMeHTh Ha npoAyKTl4BHOCTTa, XuM14qH14 U 6vOX
noKa3aTeI14 Ha KaLiecTBoTo Ha l\/lapyfleBhTe pacTeHvx+.

4

Bbpxy

MylqHt4

BTTC

5.Ea ce npoyqr BflilflHMero Ha oTeilHoBr4Te xnAponil3aTil Bbpxy floro-
o14oxt/Mt4L{Ht4

pacTeHilfi KbM

noKa3alTenil, c HtA C TOnepaHTHOCTTa Ha TE

3aconFBaHe Ha paHrTenHilff pa3TBOp.

Merognra Ha h3cneABaHero

.1. O6errra Ha 
"3cneAnaHero.

fi3cre4BaHero qe ce BKnpqar 2 copTa
MapyrF nJ)il npoJ.teTHo oTrnexAaHe
Jlnran e copr Mapyne, oefleKLlt4n a Hazera. Xapaxrepe3rpa ce c n3n BCHT

nr/cTa, nflbTHa po3eTKa c) teKo il3
0.8 go 1 xr, f'logxo4nul e 3a o

seHo ope6pfiBaHe. @opvrrapa fflaBa Terno
rne)('4aHe Ha oTKpl4To t4 B KynTrBa OHH14

cbopaxeHhff , fTpenopuvureneH 3!4Ma - nponeT.

Aa ce npoy'tlt4

6ttoxiltwyt.{Hh
pacTeHnF KbM

Eaqro e copr rilnilLtHa Mapynn,
xn3HeH copr, rorZro pact-e 4o6pe

BnunHnero Ha nporenHoBhre xtaApofll43arr aupxy Sns ro-
noKa3aTefln, cBbp3aHil c ronepaHTHocTTa Ha Ma
noqBeHo 3acyuJaBaHe,

TopeHe. Canarnre ca c N4Hoto rrl , TbMHO3eneHil r nbcKaBh nvcTa,
gobup exyc. Ycrofi.{ila e Ha MaHa
(LMV).

o canarn (Bl) !4 canareH Mosael{e

.2. l-f poremnoBn xt4Apo nu3aru. ce tA3nnra AerZcrsreto ua 2
HarypaunH W{SP r Haryparrrrn n.nloc. ,Qaara npo4yKra ca npo
xr4Aponn3aTn c L5AHaKBa npoqeA Ha xrAponv3a n aMilHorpaMa, Ho c p
B OOU_IOTO CbAbpxaHne Ha h aMhHoKucennln (At() (80%
cboTBeTHO), CbllbpxaHheTo Ha Mr
WSP e B npaxoo6pasna Qoprva

lreMeHTn n Qopmynaqnnra. Ha

HarypanrnH nnrcc e reqHocr,
pacTeH nfl T'a MnKpoeneMeHTil.

ula ocBeH l\K r Heo6xo4r
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qpe3 lnrcTHo l43rnpbcKBaH

ca cbfnacHo npenopb
npilJlaraHe - 10 4nr,l cne
nocfl eAHara o6ipa6orKa c

Texnonorns Hil orrnexiAaHe. p
nonyqeH B CTt4prcr]opoau -ra6nu.

17 kg PzOs I da ur 12 kg KzO I cla
rpy6o npo$ranrpaHe Ha BrcoKa
flexa ce npo$rnnpa Snno r ce
nephoAa 5i-10 arrpra no cxeuara 7
Tph oKonaBaHVXn n noAxpaHBaFile c
ropoBa HopMa, Ocrarypnaat ce noflr

flocranorxa 2 - cbAoEl
Bapl4aHTa g 4 noeropetrn (c
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)' l-" $axrop
MaH:CflMaflHotfo

3ac'yuJaBaHe 3a

KOflt4qecTBO Brara),
onThMaflHhF BOAeH
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- 10 gnu cneA nocneAHara o6pa6orKa o

KTopeH onilT BbB SurocrarHa Kar\flepa,
eHnfl. Pa6oren o6err - 1 copr Map\fnfl
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lrcren ra3oB o6ruen (
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